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This Remedial Investigation and Risk Assessment (RI/RA) Report was prepared for the United States 

Navy's Naval Training Center (NTC) Great Lakes, located in Lake County, Illinois. Under Contract Task 

Orders (CTOs) 154 and 295, this RI/RA Report was prepared in accordance with the Comprehensive 

Long-Term Environmental Action Navy (CLEAN) Ill, Contract Number N62467-94-D-0888 and 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) guidance for 

conducting Rls and feasibility studies. 

SITE 17 SUMMARY 

This report summarizes the environmental investigation of Site 17, Pettibone Creek and the Boat Basin. 

Pettibone Creek has two major branches, the North Branch that originates in an industrial area of the City 

of North Chicago and flows through the NTC Great Lakes property where it enters the Boat Basin and 

then Lake Michigan and the South Branch that originates in a residential area southwest of NTC Great 

Lakes and flows through a golf course and NTC Great Lakes. Pettibone Creek ranges between 15 and 

30 feet in width and several inches to 2 feet in depth. Industrial properties located upstream from NTC 

Great Lakes include the North Chicago Refiners Smelter facility, the Vacant Lot, and Fansteel. These 

properties in combination with storm sewers collecting water/runoff from· a large section of the City of 

North Chicago and 30 NTC Great Lakes storm water sewer system outfalls, drain to the creek and have 

contributed to elevated concentrations of contaminants. 

The Boat Basin is approximately 2.6 acres in area and is the most protected portion of the NTC Great 

Lakes harbor system. It served as an area for boat slips when the water was deeper. The eastern 

portion of the Boat Basin provided access to the boat repair building, but accumulated sediment now 

prevents access for most vessels. Public Works Center Great Lakes has estimated that some 30,000 

cubic yards of sediment would have to be dredged from the Boat Basin to reestablish a desired water 

depth of 8 feet. According to a feasibility study and evidence from aerial photographs, the Boat Basin 

would require dredging about once every 5 to 7 years to maintain that depth. 

SUMMARY OF FIELD INVESTIGATION 

The overall goal of the environmental investigative work at NTC Great Lakes is to characterize 

environmental contamination and to determine whether there is a risk to human health and the 

environment and therefore to (1) determine whether further action is required, (2) determine whether 

further investigation and characterization is needed, and/or (3) develop and design appropriate remedial 
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actions. The overall purpose of this investigation was to address potential risks associated with Site 17 

and develop the Human Health Risk Assessment (HHRA) and Ecological Risk Assessment (ERA). 

The RI field program involved collecting and analyzing surface and subsurface sediment samples and 

surface water samples. Pettibone Creek sediment samples were collected using disposable trowels from 

38 locations from a depth range of 0 to 4 centimeters (cm) and from 14- locations at a depth of 1 foot. 

Boat Basin sediment samples were collected at 12 locations from four depth intervals: 0 to 4 cm, 4 cm to 

3 feet, 3 to 6 feet, and 6 to 10 feet. An Eijkelkamp Piston Sampler was used to collect the sediment 

samples. The samples were analyzed for Target Compound List (TCL) polynuclear aromatic 

hydrocarbons (PAHs), pesticides, polychlorinated biphenyls (PCBs), Target Analyte List (TAL) metals, 

and total organic carbon. Ten percent of the samples were analyzed for TCL volatile organic compounds 

(VOCs) plus ethyl alcohol and ethyl acetate and TCL semivolatile organic compounds (SVOCs). 

Selected samples were analyzed for AVS/SEM and for grain size. Surface water samples were collected 

from six locations and analyzed for the following parameters: TCL VOCs, SVOCs, pesticides, PCBs, and 

filtered and unfiltered T AL metals. 

NATURE AND EXTENT OF CONTAMINATION 

voes are not significant site-related contaminants in sediments for Site 17. PAHs are the predominant 

SVOCs detected in the sediment samples collected at Site 17. One or more of these chemicals were 

detected in the sediment samples and many of the analytical results reported exceed human health or 

ecological screening criteria. However, the interpretation of the PAH data must consider the fact that 

PAHs are common, anthropogenic contaminants frequently detected in soils and sediments as a result of 

the widespread use of petroleum products in our modern, industrialized society. Pettibone Creek 

receives surface water runoff from roadways and areas that have been paved with asphalt. The PAH 

concentrations reported for Pettibone Creek and the Boat Basin are within the range of concentrations 

reported as anthropogenic background concentrations for soils. The maximum concentrations for many 

PAHs detected in Pettibone Creek were reported for the sample collected at the upstream boundary of 

Site 17. 

Pesticides were detected in the sediment samples collected at Site 17 at concentrations that reflect the 

widespread and historic use of the chemicals for pesticide control. DDT and its degradation by-products 

were the pesticides detected most frequently. With the exception of a few results reported for sediment 

samples collected from the Boat Basin, the pesticide concentrations reported for the Site 17 sediment 

samples do not exceed Tiered Approach to Corrective Action Objectives (TACO) screening levels for 
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human health. In contrast, the pesticide results frequently exceed screening levels for ecological 

receptors. 

PCBs were detected in less than 50 percent of the sediment samples analyzed. Average concentrations 

reported the PCBs for the at-depth samples in the Boat. Basin exceed those reported for the surface 

sediment samples and the sediment samples from Pettibone Creek by a factor of two or more. Average 

concentrations in the sediments from the South Branch of Pettibone Creek do not exceed 50 ug/kg. The 

concentrations for the at-depth sediment samples from the Boat Basin exceed the TACO screening 

criteria for human health (1,000 µg/kg), and numerous samples in the North Branch of Pettibone Creek 

and the Boat Basin exceed ecological screening criteria. PCBs were detected in the off-site, upstream 

samples collected during previous environmental investigations. Consequently, industrial sources 

upstream of Site 17 have contributed to the contaminant load detected in the Pettibone Creek watershed. 

PCB- and lead-contaminated soil was excavated from one of the industrial facilities in 1998 and disposed 

in a permitted Subtitle D disposal facility. NTC Great Lakes had two transformer storage areas that may 

have been a potential source of contamination and that discharge to Site 17 through storm water runoff. 

Clean-up documentation for the transformer storage areas is not available, but the reported PCB­

contaminated soil was limited. The transformer storage areas are no longer used at NTC Great Lakes. 

Several metals (e.g., copper, lead, mercury, selenium, silver, and zinc) were detected in the sediments of 

the Boat Basin and the North Branch of Pettibone Creek at average concentrations an order of magnitude 

greater than background sediment and/or soil concentrations reported in TACO. In contrast, most 

analytical results reported for the South Branch of Pettibone Creek are similar to background sediment 

and/or soil concentrations reported in TACO. These metals were also detected in the off-site, upstream 

samples collected during previous environmental investigations. The concentrations reported for the off­

site, upstream samples were often two to three times the concentrations detected in the Site 17 sediment 

samples. Consequently, industrial sources upstream of Site 17 have contributed to the contaminant load 

of Pettibone Creek watershed. 

Upstream industrial sources are a primary source of the environmental contaminants detected in the 

surface waters of Site 17. Although overland runoff and storm water from NTC Great Lakes also 

discharge into Site 17 and may contribute pollutants to the watershed, the analytical results available for 

the Site 17 area do not suggest that a significant point source(s) is (are) impacting the surface water 

quality of Pettibone Creek or the Boat Basin. Acetone (a common laboratory contaminant), three 

trihalomethane compounds (bromodichloromethane, chlorodibromomethane, and chloroform), four 

chlorinated organics (tetrachloroethene, trichloroethene, cis-1,2-dichloroethene, and vinyl chloride), and 

toluene were detected in the surface water samples. Maximum detected concentrations reported for 
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bromodichloromethane, chloroform, and trichloroethene exceed T AGO Groundwater Remediation 

Objectives (GAO) criteria. However, the trihalomethanes noted are often produced as a result of the 

chlorination of drinking water supply or a wastewater discharge. Maximum concentrations of the 

chlorinated solvents and toluene were reported for the sample collected at the upstream boundary of Site 

17. 

PAHs were not detected in the Site 17 surface water samples. Four pesticides were detected in the 

surface water samples collected from Site 17. The concentrations reported for these compounds are less 

than the method reporting limits and do not exceed T AGO screening levels for human health. The 

infrequent, low-level detections suggest that the contamination is mostly likely the result of historic use of 

pesticides in the Pettibone Creek Watershed. Six inorganic constituents were detected in the surface 

water samples at concentrations exceeding one or more of the screening criteria. Analytical results 

reported for iron, lead, and manganese exceed the Illinois TACO Tier I GAO screening criteria and the 

ecological surface water screening criteria. The concentrations detected may be elevated due to sample 

turbidity. Previous studies of properties located upstream of the base reported several industrial metals in 

upstream surface waters at concentrations three times greater than background concentrations. When 

sample turbidity is considered, metals concentrations at the NTC Great Lakes sampling locations are 

similar, suggesting no obvious primary point source of contamination located on the NTC Great Lakes 

property. The metals concentrations detected in the NTC Great Lakes surface water samples are likely 

the result of natural occurrence in combination with past and present releases that originate upstream of 

Site 17 such as industrial point sources, urban runoff, erosional processes, flooding events, and storm 

water through several of the outfalls located along Pettibone Creek. 

HUMAN HEAL TH RISK ASSESSMENT 

In the Site 17 HHRA, adult and adolescent recreational users were evaluated as potential receptors for 

exposure to surface water and sediment. Adult recreational users were also evaluated for exposure to fish 

assumed to be caught in the Boat Basin. No significant potential health hazards are associated with 

exposure to chemicals of potential concern (COPCs) in surface water and surface sediment (0 to 4 cm) 

under the recreational land use scenarios. The quantitative risk evaluation indicates that noncarcinogenic 

hazard indices (His) were less than unity (1.0) for adult and adolescent recreational users. Carcinogenic 

risks were less than or within the United States Environmental Protection Agency's (USEPA) risk 

management range, 1 x10-6 to 1 x10-4
. The His and carcinogenic risks (ILCRs) estimated for recreational 

fisherman consuming fish contaminated with PCBs and pesticides exceeded USEPA benchmarks. 

However, these elevated risks were not based on actual measured fish tissue samples but rather on 

concentrations estimated by a model. 
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An evaluation of the uncertainties associated with the predicted fish tissue concentrations for the HHRA 

was conducted with the data used to prepare the Lake Michigan Fish Advisory. The Lake Michigan Fish 

Advisory is issued to restrict fish consumption depending on the species. The predicted fish 

concentrations at Site 17 in the HHRA were greater than the historic fish tissue concentrations from the 

STORET (STOrage and RETrieval) database (differed by about a factor of two). The conclusion of the 

HHRA is that a person could eat only very small amounts of fish from the Boat Basin per year. The 

findings of the risk assessment agree well with the fish advisory restrictions, thereby reducing the 

uncertainty in the exposure assumptions for recreational fish ingestion. 

ECOLOGICAL RISK ASSESSMENT 

The screening-level ERA performed for Site 17 identified several chemicals detected in the surface water 

and/or sediment as COPCs because their chemical concentrations exceeded conservative ecological 

screening levels. These COPCs were assessed in a less-conservative Step 3a evaluation to determine 

which chemicals have the greatest potential for causing risks to ecological receptors. The two primary 

ecological endpoints evaluated in this ERA were aquatic organisms (i.e., fish and invertebrates) and 

mammals and birds that consume invertebrates and/or fish. 

No chemicals detected in the surface water were retained as ecological chemicals of concern (COCs) for 

risks to aquatic organisms. A few of the chemicals detected in the surface water were included in the 

food-chain model; however, the drinking portion of the food-chain models is an insignificant component of 

exposure because the chemicals concentrations in surface water are much lower than they are in 

sediment. 

No chemicals detected in surface water/sediments in the South Branch of Pettibone Creek were retained 

as COCs for aquatic receptors or mammals/birds. With the exception of a few sporadic elevated 

detections, the chemical concentrations in this branch are relatively low and may represent a good 

background/reference location for comparisons to data (i.e., chemical and biological) collected in the 

North Branch and Boat Basin. 

Several chemicals were retained as COCs in the North Branch of Pettibone Creek and the Boat Basin 

because they were detected at concentrations that exceeded many of the alternate benchmarks in 

several samples. This indicates that there may be potential risks to aquatic receptors from these 

chemicals. However, because these conclusions are based on literature values, there is uncertainty in 

the conclusions. Also, because of the large amount of soil erosion in the creek, there are physical 
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stressors as well as chemical stressors that may be adding to the risks to aquatic organisms. These 

uncertainties could be reduced by conducting site-specific toxicity tests and/or biological surveys that 

could be used to determine site-specific risk-based screening levels. 

Pesticides (DDT and ODE) were selected as COCs in the North Branch of Pettibone Creek and the Boat 

Basin because they may cause a risk to piscivorous birds that consume fish from the area. The risks are 

based on predicted fish tissue concentrations from the sediment concentrations that incorporate the 

assumed percent lipids of the fish and site-specific total organic carbon of the sediment. The predicted 

fish tissue concentrations of pesticides are much greater than the pesticide concentrations in the 

sediment. The literature values used to make these predictions may not represent actual site conditions. 

In addition, the samples were biased toward depositional areas that are expected to have greater 

chemical concentrations that the rest of the creek. For these reasons, there is considerable uncertainty in 

the conclusion of potential risks to piscivorous birds from pesticide concentrations. These uncertainties 

could be reduced by collecting fish tissue samples to determine actual chemical concentrations, or by 

conducting a biological survey to determine if there are adequate numbers of fish to comprise a 

significant portion of the diet for piscivorous birds. 

Similar to the HHRA, an evaluation of the uncertainties associated with the predicted fish tissue 

concentrations for the ERA was conducted with the data used to prepare the Lake Michigan Fish 

Advisory. This evaluation used the same fish tissue data obtained from the Illinois EPA and USEPA 

through the STORET database as in the HHRA uncertainty evaluation. A qualitative assessment was 

conducted to evaluate the uncertainties in the ERA. The predicted fish tissue concentrations are 

overestimated because the fish present in Pettibone Creek are significantly smaller than those sampled in 

Lake Michigan, and sediment concentrations of PCBs and pesticides in samples collected for this report 

are significantly lower than the historical data. The risk conclusions are likely to still be over-predicted 

because concentrations of bioaccumulative chemicals are expected to be greatest in larger, older fish, 

and the risks to piscivorous wildlife consuming fish from the North Branch and Boat Basin should be 

based on fish that are smaller. In general, it is likely that risks would be lower to piscivorous wildlife, but 

the actual decrease in risks cannot be quantified at this time. 

SITE 17 CONCLUSIONS 

Based on the results of this RI/RA, the data indicate that upstream industrial sources (historical 

discharges and contamination) and storm water discharges within the Pettibone Creek Watershed are the 

primary sources of the environmental contaminants in the sediments of Site 17. Overland runoff and 

storm water discharges from NTC Great Lakes to Site 17 may contribute pollutants to the watershed, but 
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analytical results do not suggest that a significant point source(s) is(are) impacting the sediment quality of 

Pettibone Creek or the Boat Basin. 

The PAH concentrations in the sediment samples have increased, and this is believed to be caused by 
' 

widespread and increasing use of petroleum products in our modern, industrialized society. The 

pesticide, PCB, and metals concentrations in the sediment samples have decreased compared to the 

concentrations reported for historical samples. There is a general trend that the sediment at the surface 

is "cleaner" than the sediment at depth. 

Many of the potential sources of contamination still remain especially the storm water sewer systems and 

the surface water runoff from the industrial facilities into Pettibone Creek. However, a few of the industrial 

facilities (R. Lavin & Sons and Fansteel) that have contributed to the historical contamination in Pettibone 

Creek have filed petitions for bankruptcy and have ceased operations. Pettibone Creek may continue to 

receive a variety of wastes from the upstream industries, road runoff, storm sewers, and runoff/discharges 

from local residential properties. Many of the potential sources (industrial sites) have been remediated, 

· and it is thought that additional releases to the creek should not be as significant as they were in the past. 

Nevertheless, there could be residual runoff into Pettibone Creek, and the upstream outfalls are permitted 

under the National Pollution Discharge Elimination System. The Navy should maintain documentation of 

the spills resulting from both Navy and non-Navy (upstream) sources. 

SITE 17 RECOMMENDATIONS 

The human health risks from exposure to surface water and surface sediment under the recreational land 

use scenarios were less than the USEPA and Illinois EPA acceptable risk management range. However, 

the results of the HHRA indicated that there are risks from fish ingestion. The ERA indicated that several 

chemicals in the surface sediment may present risks to aquatic receptors and piscivorous birds in the 

North Branch of Pettibone Creek and the Boat Basin. Based on the overall conclusions from this RI/RA, it 

is recommended that a Feasibility Study be prepared to identify possible remedial alternatives to address 

the risks at Site 17 from the North Branch of Pettibone Creek and the Boat Basin sediment to be 

compliant with CERCLA requirements. Possible remedial action alternatives that should be reviewed in 

the Feasibility Study include: 
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• an institutional control (land use control) to restrict fishing or fish consumption from the North Branch 

of Pettibone Creek and the Boat Basin areas at NTC Great Lakes and land use controls to make sure 

the current recreational use does not change in the future, and 

• an engineering control response action combined with institutional controls. 
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This Remedial Investigation and Risk Assessment (RI/RA) Report was prepared for Site 17, Pettibone 

Creek and Boat Basin, at the United States (U.S.) Navy's Naval Training Center (NTC) Great Lakes 

located in Lake County, Illinois under Contract Task Orders (CTOs) 154 and 295. This RI/RA Report was 

prepared in accordance with the Comprehensive Long-Term Environmental Action Navy (CLEAN) Ill, 

Contract Number N62467-94-D-0888, and Comprehensive Environmental Response, Compensation and 

Liability Act (CERCLA) guidance for conducting remedial investigations and feasibility studies (USEPA, 

October 1988). The Navy identified 14 potentially contaminated areas where hazardous materials may 

have been released to the environment at NTC Great Lakes in the 1986 Initial Assessment Study (IAS) 

(Rogers, Golden, & Halpern and BCM Eastern Inc., March 1996). Many sampling events have also been 

conducted since the 1970s to investigate facilities (shown on Figure 1-1) located upstream of NTC Great 

Lakes. The Navy implemented this investigation with a team of representatives from the Illinois 

Environmental Protection Agency (Illinois EPA), Southern Division (SouthDiv) Naval Facilities Engineering 

Command and its consultant Tetra Tech NUS, Inc. (TtNUS), and the NTC Great Lakes Environmental 

Department. This RI/RA Report summarizes the environmental investigations of Site 17, which includes 

Pettibone Creek and the Boat Basin. An aerial view of the location of Site 17 is shown in Figure 1-1. 

1.1 RI/RA APPROACH AND OBJECTIVES 

The overall goals of the environmental investigative work at NTC Great Lakes are to characterize 

environmental contamination and to determine whether there is a risk to human health and the 

environment, and to therefore (1) determine whether further action is required, (2) determine whether 

further investigation and characterization is needed, and/or, (3) develop, evaluate, and if necessary, 

design appropriate remedial actions. 

The overall purpose of this investigation was to identify potential risks associated with Site 17. The 

chemical data for Site 17 were used to delineate the nature and extent of contamination, to conduct a 

baseline human health risk assessment (HHRA) (see Section 6.0), and to complete Steps 1, 2, and 3A of 

an ecological risk assessment (ERA) (see Section 7.0). 

NTC Great Lakes is a U.S. Navy installation located within United States Environmental Protection 

Agency (USEPA) Region 5 and the Illinois EPA. TtNUS has prepared this report on behalf of the U.S. 

Navy SouthDiv Naval Facilities Engineering Command and NTC Great Lakes to comply with USEPA 

Region 5 and Illinois EPA requirements. The USEPA Region 5 and Illinois EPA requirements and 
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guidance govern the performance of RI/RA environmental investigations. In accordance with those 

requirements, project planning followed the USEPA Data Quality Objectives (DQO) process (USEPA, 

October 1999). This process requires explicit statements of the problem to be solved, the spatial and 

temporal boundaries related to the problem, the measurements to be made in solving the problem, and, if 

applicable, quantitative specifications of the tolerances for making decision errors. The process 

culminates in a specification of decision rules that are documented in the Quality Assurance Project Plan 

(QAPP) designed to solve the stated problem (TtNUS, July 2001 ). 

1.2 REPORT SCOPE AND ORGANIZATION 

This report documents the results from the current field RI program and also presents data from previous 

activities at Site 17. It also summarizes previous investigation findings and conclusions. Further, it 

incorporates these reports by reference to provide a comprehensive record of the investigative activities 

at Site 17 . 

. This report contains the following sections: 

1.0 Introduction 

2.0 Site Background (includes previous investigations) 

3.0 Site Investigation Activities 

4.0 Nature and Extent of Contamination 

5.0 Contaminant Fate and Transport 

6.0 Human Health Risk Assessment 

7.0 Ecological Risk Assessment 

8.0 Conclusions and Recommendations 

1.3 NTC GREAT LAKES LOCATION AND DESCRIPTION 

NTC Great Lakes is located in Lake County, Illinois along the shore of Lake Michigan. It is bounded on 

the north by the city of North Chicago, on the south by the Veterans Administration Hospital and Shore 

Acres Golf Course & Country Club, on the east by Lake Michigan, and on the west by U.S. Route 41 

(Skokie Highway). 

NTC Great Lakes lies within both the North Branch Chicago River Drainage Basin and the Lake Michigan 

North Drainage Basin. The divide between the basins lies along Green Bay Road. Precipitation runoff 

that does not infiltrate into the ground flows into the Skokie River or Pettibone Creek. The areas east of 
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Green Bay Road, which includes NTC Great Lakes, drain into Lake Michigan through Pettibone Creek 

and areas west of Green Bay Road drain into the Skokie River. 

Pettibone Creek is located on the Mainside of NTC Great Lakes between Sheridan Road and the western 

shoreline of Lake Michigan. Pettibone Creek originates in North Chicago and enters the northwest corner 

of NTC Great Lakes, meandering through Mainside and discharging into Lake Michigan. The South 

Branch of Pettibone Creek originates in a residential area southwest of NTC Great Lakes, meandering 

through the golf course and Mainside, and joins Pettibone Creek approximately 1500 feet west of Lake 

Michigan. 

1.4 ENVIRONMENTAL SETTING 

1.4.1 Geography, Demographics, and Land Use· 

NTC Great Lakes covers 1,632 acres of Lake County, Illinois. Lake County is located in northeastern 

Illinois, north of the city of Chicago, and encompasses 24 miles of Lake Michigan shoreline. Lake County 

exte.nds from the Wisconsin border south to Cook County and Lake Michigan west to McHenry County. 

Lake County is divided into 18 townships, 52 incorporated cities and villages, and 18 unincorporated 

cities and villages. 

There are numerous lakeside communities in Lake County. The most recent 2000 U.S. Census Bureau 

data estimates the county's population at 617,975. During the 1950s and 1960s, population growth 

occurred primarily in the lakefront communities but, by the 1980s and 1990s, population growth moved 

north and west. Currently, most of Lake County's population lives in the 52 incorporated cities and 

villages. 

Current land use in Lake County consists of agriculture, industry, and residential. The farmland and lake 

resorts characterize the western portions of the county, while industrial, urban, and suburban areas follow 

the 24 miles of Lake Michigan shoreline to the east. There are also three state parks in Lake County. 

NTC Great Lakes administers base operations and provides facilities and related support to training 

activities (including the Navy's only boot camp) as well as a variety of other military commands located on 

base. There are a variety of land uses that currently surround NTC Great Lakes. Along the northern 

boundary of the Base are the most highly urbanized and industrial areas. Much of the land beyond the 

northwest site boundary comprises unincorporated lands of Lake County and lies vacant, except for 

scattered retail and residential properties. Adjacent to the western boundary are primarily industrial 
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properties, while along the southern boundary is a mixture of public open space and residential land. 

(TtNUS, July 2001 ). 

Site 17 comprises two geographic areas. The first is Pettibone Creek, including the North Branch and 

South Branches. This portion of Site 17 covers approximately 8,542,500 square feet or 0.3 square mile. 

There is a path along the North Branch that is used by staff, military personnel and their family members, 

and students who hike, jog, and walk their dogs on the path. The South Branch flows at the base of 

steep slopes behind buildings and consequently is not frequented by people. 

The Boat Basin portion of Site 17 is approximately 113,256 square feet in area. Boats are docked at the 

opening of the Boat Basin near the Inner Harbor. Due to sedimentation, the Boat Basin is too shallow for 

vessels to dock. Recreational fishing occurs in the Boat Basin. 

1.4.2 Physiography and Topography 

The gently rolling topography of Lake County, Illinois, is the result of glaciation. The most prominent 

topographic features are glacial moraines and other unconsolidated glacial deposits that cover most of 

the study area. The terrain of NTC Great Lakes consists of relatively flat glacial drift deposits, bordered 

by steep lake-facing bluffs cut with vertical sloping ravines. The unconsolidated glacial material that 

comprises the bluff faces and ravine walls is under continual erosion. 

The topography of Lake County creates poorly defined drainage patterns, consisting of swales that enter 

depressions and marshes. Most of NTC Great Lakes is situated on a plateau elevated 640 to 660 feet (ft) 

above mean sea level. Pettibone Creek lies approximately 600 ft above sea level and the eastern portion 

of NTC Great Lakes, along the Lake Michigan shoreline, is 510 ft above mean sea level. 

Intensive development has replaced most of the oak, hickory, maple, and other hardwood forests that 

originally covered the area. Native woodlands occur primarily on the vertical sloped ravine of Pettibone 

Creek, across the Mainside, and on the bluffs facing Lake Michigan. The banks of Pettibone Creek are 

forested with white and red oak, maple, European larch, and white and Scotch pine trees. There are also 

shrubs, including raspberry and blackberry bushes. The slopes of the site are covered with wild grape 

and perennial weeds. The principal mammals in the area include groundhogs, raccoons, squirrels, 

opossums, rabbits, chipmunks, and deer. Children and pets play in Pettibone Creek. Pettibone Creek 

supports aquatic life including fish, aquatic insects, frogs, and salamanders (TtNUS, July 2001 ). 
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The topography of Site 17 is moderately steep streambed gradients and banks with 30 to 60 percent 

slopes. The Boat Basin is a flat, depositional area for Pettibone Creek. Site 17 elevations vary from 

approximately 600 ft above mean sea level at the tops of Pettibone Creek's banks to approximately 510 ft 

above mean sea level at exposed sediments in the Boat Basin. 

1.4.3 Climate 

The climate of Lake County, Illinois, is considered continental. Changes in temperature, humidity, 

cloudiness, and wind direction occur frequently. The summer season is warm with few prolonged hot 

periods. Although major droughts are infrequent, there are commonly long periods of dry weather during 

the growing season. The area receives approximately 34 inches of rain per year, with 63 percent 

occurring between April and September. The average seasonal snowfall range is 37.2 to 41.1 inches. 

The average temperature is 58 degrees Fahrenheit; the winter months normally have temperatures below 

freezing. 

1.4.4 Soil 

The soils of Lake County, Illinois are classified into two groups: Morley-Beecher-Hennepin and Made 

Land soil. The Morley-Beecher-Hennepin soil consists primarily of loams and silt loams and is located on 

level to very steep ravines. This soil is characterized as well to poorly-drained and has slow-to-moderate 

permeability. The Made Land soil is an area of manmade cuts and fills covered by roads and buildings. 

This fill material includes a variety of soil and non-soil materials that have not been characterized. 

The soil along Pettibone Creek ranges from beach sand to silt loam soils. Beach sand is found in the 

area immediately adjacent the creek bed in the lower section of the creek and Hennepin loam is found 

along the steep stream banks. The remaining soil types found on the plateau that begins at the top of the 

stream bank include the Morley, Aptakisic, Wauconda, Beecher, and silt loams (TtNUS, July 2001 ). 

Eroded soils are carried to the Boat Basin where they are deposited. 

1.4.5 Regional Geology 

The geologic units encountered at NTC Great Lakes include aeolian and lacustrine deposits, glacial till, 

and bedrock. The Silurian age bedrock consists of Niagran and Alexandrian dolomite that is the 

lowermost geologic unit encountered. The bedding is nearly horizontal to gently eastward-dipping in the 

vicinity of NTC Great Lakes. The interface of the bedrock surface and overlying till consists of 1 to 15 ft of 

broken bedrock (dolomite), gravel, sand, and coarser material. This material appears to be debris ground 
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from the bedrock by the advancing glaciers of the Wisconsin Stage of glaciation during the Late 

Pleistocene Age. 

Unconsolidated glacial tills blanket Lake County. Several glacial moraine systems are present within the 

county, including the Valparaiso, Tinley, Zion City, and Lake Border moraine systems. NTC Great Lakes 

falls within both the Lake Border and Zion City moraine systems. In the northern portions of the site, the 

Zion City moraine is exposed at the ground surface and extends from North Chicago to Waukegan, 

Illinois. These glacial moraine systems are composed of Wadsworth till that constitutes the largest 

volume of surficial deposits overlaying the bedrock. The Wadsworth till ranges from approximately 170 to 

210 ft in thickness overlying the Silurian bedrock. This till is an unsorted mixture of sand, silt, and clay 

particles imbedded with pebbles, cobbles, and boulders. Interstices between the coarser grained 

sediments are typically filled with fine clay-sized particles, resulting in low permeability. Generally, the 

Wadsworth till is clayey, with thin and irregular lenses of sand or silty sand occurring over limited areas. 

The till has been further subdivided into clayey and sandy phases according to the size of the dominant 

particles. Because clay compromises up to 70 percent of the till at NTC Great Lakes, the clayey phase 

dominates in the local area. 

An aeolian material, or loess, covers the Wadsworth till _and ranges from 16 to 20 inches in thickness. 

This aeolian material is much finer-grained than the underlying Wadsworth till. These wind-blown 

materials of the Richland Loess classification make up the modern soil profile of NTC Great Lake. 

Deposits of silt, clay, and sand of the Equality Formation characterize the central and southern portions of 

NTC Great Lakes (TtNUS, July 2001 ). 

The coastal geomorphology for NTC Great Lakes is characterized as a bluff coast. The bluffs consist of 

gray to brown glacial till interbedded with glacial-like sediments of clay, silt, sand, and sandy outwash 

(Chrzatowski and Trask, 1995). Silt and clay are the dominant bluff materials (Clark and Radcliff, 1990). 

Average grain-size distribution for the till is 10 percent sand, 42 percent silt, and 48 percent clay (Linbeck, 

1974). In general, only 10 to 15 percent of eroded bluff materials are coarse enough to provide beach 

sediments. 

Bluff heights relative to mean lake level are variable, but are generally in the range of 70 to 90 feet high 

and bluff slopes range from 25 degrees to nearly vertical (Chrzatowski and Trask, 1995). These bluffs 

are incised by a series of V-shaped ravines occupied by streams, such as Pettibone Creek, that drain 

uplands to the west. 
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Along the bluff coast, the beach and nearshore deposits occupy a narrow zone extending from the toe of 

the bluff to several hundred to thousands of feet offshore where the sand pinches out (Chrzatowski and 

Trask, 1995). Beach and nearshore thicknesses along the bluff coast indicate that maximum sand 

thicknesses are generally no more than 5 to 7 feet. Thicker deposits occur in some of the areas of 

entrapment near structures: for example, updrift of north breakwater at Great Lakes Harbor, thicknesses 

reach 10 to 12 feet (Chrzatowski and Trask, 1995). 

1.4.6 Regional Hydrology 

Pettibone Creek is a small creek that flows through NTC Great Lakes and into Lake Michigan. The 

Pettibone Creek watershed is one of five Lake Michigan watersheds in Lake County, Illinois. The 

watershed drains an area of 4.2 square miles and consists of the North and South Branches, each with a 

minor tributary branch. The hydrology of the watershed is well-established. It flows through well-defined 

ravines within NTC Great Lakes. The creek is characterized by moderately steep stream bed gradients, 

and banks with 30 to 60 percent slopes. 

Pettibone Creek is made up of two branches. The North Branch which ranges between 15 to 30 feet 

wide and several inches to two feet deep is a perennial stream that originates from three storm sewers at 

22nd Street and runs southeast from the North Chicago area and merges with the South Branch of 

Pettibone Creek. The North Branch, on NTC Great Lakes property, measures approximately 3,600 ft long 

before it empties into the Boat Basin. An unnamed tributary flows into North Branch approximately 91 O ft 

downstream from the origin of North Branch. 

The South Branch which ranges between 10 to 20 feet wide and several inches to two feet deep begins in 

a residential area southwest of NTC Great Lakes. The South Branch, on NTC Great Lakes property, 

measures approximately 2,600 feet long before it merges with North Branch approximately 950 feet 

upstream of the Boat Basin. An unnamed tributary flows into South Branch approximately 1,500 feet 

downstream from the origin of South Branch. Runoff from overhead bridges and nearby streets in times 

of precipitation adds to the volume of Pettibone Creek. 

There is very little floodplain area along Pettibone Creek because of the steeply sloped creek banks. The 

North Branch of the creek has a short time of concentration (Tc), or time it takes for a unit of water to run 

the watercourse. The Tc is short because the water source is primarily from an urban area that has low 

infiltration rates and fast run-off rates during storms. As a result, Pettibone Creek is susceptible to flash 

floods characterized by high channel velocities and great erosive potential (TtNUS, July 2001 ). 
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Pettibone Creek empties in the Boat Basin. The Boat Basin is nearly 850 feet long and measures 

approximately 100 feet wide near the discharge of Pettibone Creek, then widens to 225 feet in the center 

and then reduces to 60 feet as it empties into Lake Michigan. The water depth in the Boat Basin ranged 

from several inches to 5 feet. 

Surface water in Pettibone Creek flows eastward and discharges in the Boat Basin. The Illinois State 

Water Survey calculated the average flow of Pettibone Creek as less than 10 cubic feet per second (cfs) 

or 4,488 gallons a minute (TtNUS, July 2001 ). This can greatly increase during periods of precipitation. 
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Early investigations of Pettibone Creek and Boat Basin resulted from studies of the abandoned industrial 

facilities located in North Chicago in the 1970s. Several of the facilities [Fansteel, North Chicago Refiners 

and Smelters (NCRS), and the Vacant Lot] were turn of the century manufacturing facilities that produced 

tantalum mill products, non-ferrous metals, and zinc oxide. USEPA Region 5 investigated these facilities 

for volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticide, 

polychlorinated biphenyl (PCB), and metals contamination. The location of these facilities is shown on 

Figure 1-1. 

NTC Great Lakes has been used to administer base operations and provides facilities and related support 

to training activities (including the Navy's only boot camp) as well as a variety of other military commands 

located on base since 1911. Some commercial activities such as gas stations, underground storage 

tanks, drum storage, dry cleaners, printers, etc. are located at NTC Great Lakes, but NTC Great Lakes 

does not conduct industrial-type activities. The Navy identified 14 potential areas where hazardous 

materials may have been released to the environment at NTC Great Lakes and possibly Site 17 in the 

IAS (Rogers, Golden, & Halpern and BCM Eastern Inc., March 1996). These sites consisted of landfills 

and disposal areas, transformer storage areas, training areas, service stations, shooting ranges, and 

storage areas. Other potential Navy sources include surface runoff or fallout from engine exhaust from 

nearby roadways, historical pesticides usage applied when it was legal to do so, and VOCs storaged in 

tanks and drums. Of these 14 sites, seven sites were recommended for further investigation and one site 

was recommended for a cleanup action. The Navy, Illinois EPA, and USEPA have also conducted 

several investigations of Site 17, Pettibone Creek and the Boat Basin. 

The following sections provide a historical overview and background for Site 17, Pettibone Creek and 

Boat Basin. A site plan of Pettibone Creek, the Boat Basin, and the surrounding area is provided on 

Figure 2-1. 
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The majority of the NTC Great Lakes activities occur on a plateau atop a steep bluff that rises 70 feet 

above the beach along Lake Michigan. Pettibone Creek and its tributaries flow in a ravine that divides 

this plateau and discharge to the Boat Basin. 

Pettibone Creek has two major branches. The North Branch originates in North Chicago near 

Commonwealth Avenue, flows south under Martin Luther King Jr. Drive and a parking area, resurfaces 

north of Sheridan Road, flows below Sheridan Road, resurfaces on the NTC Great Lakes property, and 

flows south and east through NTC Great Lakes until it enters the Boat Basin and then Lake Michigan. 

The South Branch originates in a residential area southwest of NTC Great Lakes, flows through the Shore 

Acres Golf Course Country Club, and flows north, entering NTC Great Lakes near the intersection of 

G Street and 3'd Street. Pettibone Creek ranges between 15 and 30 feet in width, and several inches to 

two feet in depth. Storm sewers collect storm water from a large section of the City of North Chicago 

(Illinois EPA, December 1995) and 30 NTC Great Lakes stormwater sewer system outfalls from roadway 

drainage systems drain to the creek as shown on Figure 2-2 (Halliburton NUS, Inc., June 1993). 

Pettibone Creek is not used for drinking; however, children may play in the creek. Fish are present in the 

creek and fish have been observed migrating upstream in the spring (Illinois EPA, December 1995). No 

federally-listed endangered or threatened species are known to exist in the area. The highly developed 

nature of the general vicinity makes it unlikely that suitable habitat exists (U.S. Navy. February 2001 ). 

An environmental assessment to control erosion in the Pettibone Creek water shed classified the stream 

sediments as "Special Waste" because they were contaminated with various compounds and elements 

(McGuire Group, Inc., December 1993). 

Boat Basin 

The Boat Basin, which is approximately 2.6 acres in area, is the most protected portion of the Harbor. It 

served as an area for boat slips when the water was deeper (Halliburton NUS, Inc., June 1993). In June 

1990, the water depth of the Boat Basin ranged from less than 1 foot to 5 feet (maximum depth of 8 feet). 

The eastern portion of the Boat Basin provided access to the boat repair building, but accumulated 

sediment now prevents access for most vessels. Public Works Center (PWC) Great Lakes has estimated 
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that some 30,000 cubic yards of material would have to be dredged from the Boat Basin to reestablish a 

desired water depth of 8 feet. According to the Feasibility Study (FS) and evidence from aerial 

photographs indicates that the Boat Basin would require dredging about once every 5 to 7 years to 

maintain that depth (U. S. Navy, May 1990). 

2.1.2 History 

Pettibone Creek 

The urban nature of the creek's watershed has resulted in flash floods that caused severe erosion and 

sedimentation problems. Efforts to stabilize the erosion in the ravine have been made in the past. In 

1982, NTC Great Lakes initiated emergency slope stabilization. In 1989, after a period of major storms in 

1987 and 1988, emergency pipe replacement and slope stabilization measures were conducted in three 

severely eroded areas (McGuire Group Inc., December 1993). 

Boat Basin 

The original Boat Basin and harbor were constructed in 1906 with the outer breakwater structures added 

by 1923. Extensive erosion of Pettibone Creek contributes to the silting-in of the harbor. The silting-in of 

the harbor has hampered operations. The outer harbor anchorage again has reduced capacity, limiting 

the size of watercrafts that are able to be loaded/off-loaded at the recreational boat ramps. The Boat 

Basin was dredged in the early 1950s and again in the early 1970s (Navy Memorandum, August 1988). 

2.2 PREVIOUS SAMPLING EVENTS AND UPSTREAM FACILITIES 

The data from prior sampling events are shown on Tables 2-1 to 2-10. These summary tables show the 

minimum, maximum, average, and frequency of detection for these sampling events for surface water 

and sediment for offsite upstream, Pettibone Creek, South Branch of Pettibone Creek, and the Boat Basin 

respectively. The prior sampling events are discussed in Sections 2.2.1 to 2.2.4 and are summarized in 

the table below. The locations of the samples are shown in Figure 2-3. Tag maps showing the Pettibone 

Creek detections are provided on Figures 2-4 to 2-11 and tag maps showing the Boat Basin detections 

are provided as Figures 2-12 to 2-18. 
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Date Sample Name 
(see Figure 2-3) 

1970 - 1971 

1975 

May 1980 Site #1 - Site #5 

1985-1986 

April 1988 B-1, B-2 

July 1988 S48 ... S60 

April 1989 B-101 - B106, 
B-201 - B-207 

June 1990 A-1, C1-C5, 01-
02 

1991 

Nov. 1991 X101 - X118 

Aug. 1992 SW-PC-01 - 10 
SO-PC-01 - 10 
SW-BB-01 - 04 
SO-BB-01 - 04 
SW-IN-05 - 08 
SO-IN-05 - 08 
SW-OH-09 -14 
SO-OH-09 - 14 
SW-LM-15 - 20 
SO-LM-15 - 20 

Sept. 1992 

April 1994 X103 - X111, 
X201- X210 

1995 

070307/P 

Conducted by 

Illinois EPA 

USEPA 

USEPA 
Contractor 

Rogers, Golden 
& Halpern for the 
Navy 

STS Consultants 
Ltd. for the Navy 

Jacobs 
Engineering 

STS Consultants 
Ltd. for the 
Navy 

Illinois EPA 

Illinois EPA 

Illinois EPA 

Halliburton NUS 
for the Navy 

Illinois EPA 

Illinois EPA 

Illinois EPA 

Comments 
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Inner Harbor sediment samples polluted with toxic metals 

Contaminated sediment samples 

IAS investigated 14 sites. Sites that have sources of 
contamination that may be discharged into Site 17 
through storm water runoff include two transformer 
storage areas (PCBs), silk screen shop (VOCs, metals), 
drum storage area (VOCs) and the service station 
(VOCs, SVOCs, and metals}. 

USEPA did not approve open water disposal of sediments 

Copper and lead had elevated concentrations in the sediment 
sediments 

Highest concentrations at the Boat Basin bend to join a 
channel to the Inner Harbor 

Elevated concentrations of zinc, copper, and lead in sediments 
downstream of the NCRS Facility 

Surface water samples were contaminated with VOCs and 
SVOCs 

Metals and SVOCs were present at three times above 
background concentrations 

Contaminants present in Pettibone Creek and Boat Basin 
sediments 

Elevated concentrations of inorganics, chlorinated solvents, 
PAHs, Pesticides, and PCBs were detected in soil and 
sediment samples 

Presence of VOCs, SVOCs, pesticides, metals and organic 
compounds in sediment samples. Sediment samples 
collected along Pettibone Creek showed several metals 
in the sample downstream of the NCRS outfall. 
Elevated concentrations of arsenic, beryllium, lead, 
TCE, and PCBs were detected at the Vacant Lot site. 

Significant metal contaminates in sediment samples. Illinois 
EPA identified many potential sources that were part of the 
upstream facilities. 
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Date Sample Name Conducted by 
(see Figure 2-3) 

1997 E&E for USEPA 

2000 Contractor for 
Fansteel Inc. 

Oct. 2000 TN&A for USEPA 
Region 5 

Comments 
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Contaminants [non-hazardous lead, hazardous (based on 
TCLP) lead soil, and PCB/lead] found in soil samples from 
the Vacant Lot site and sediment samples. Offsite active 
industrial discharge and stormwater drainage into Pettibone 
creek represents potential sources of contamination. 

Contaminants found in sediment samples 

Downstream sampling suggested that the contaminants 
are migrating downstream from the NCRS/City of North 
Chicago discharge into Pettibone Creek 

Industries upstream from NTC Great Lakes include NCRS, the Vacant Lot, and Fansteel. These 

industries have contributed to elevated concentrations of contaminants in Pettibone Creek sediments 

according to the Illinois EPA and USEPA (USEPA, April 2002c, April 2002d, and May 2002). 

In 1941, R. Lavin & Sons (a division of NCRS) assumed the leases and than purchased the remaining 

·property and engaged in the smelting and refining of non-ferrous scrap metals and the manufacture of 

brass and bronze ingots. The facility occupies approximately 18 acres bordered to the north by the Elgin, 

Joliet & Eastern (EJ&E) Railroad, to the south by Martin Luther King Jr. Drive, to the west by the Fansteel, 

Inc. office building, and to the east by commercial property along Sheridan Road. Much of the 

operational portion of the facility was paved. Prominent site features identified during the initial 

investigations included a slag pile, two connected surface impoundments, a process building, 

warehouses, and an office building. The facility ceased operations in July 2001 and has filed for 

bankruptcy protection. 

Borings obtained from the facility in 1989 show a layer of fill material consisting of clayey, silty foundry 

sand, slag, gravel, and fragments of wood, rope, and brick from the surface to depths of 3.5 to 8 feet. 

This site was added to the Comprehensive Environmental Response Compensation and Liability System 

by Illinois EPA in August 1990 as a result of non-compliance of Resource Conservation and Recovery Act 

Regulations. 

The NCRS/R. Lavin facility has four National Pollution Discharge Elimination System (NPDES) permitted 

discharge points into Pettibone Creek that are the following: 

• 001- the reservoir tank into the southeast impoundment; 

• 002- the southeast impoundment to the storm sewer tributary of Pettibone Creek; 
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Outfall 001 is overilow from a reservoir. Operations included recycling and reusing water for direct ingot 

cooling, smoke spray towers, flue trail dumpers, press heat exchangers, zinc die cast molds, cupola water 

jackets, and cupola slag granulation. Ideally, the water was recirculated through the system. However, 

hydraulic overload caused by precipitation or process difficulties has led the reservoir to overilow into the 

002 ditch and into the storm sewer. 

Outfall 002 is the overilow from the 001 receiving ditch that also receives storm water runoff via storm 

sewers on the property. Some of the drainage area includes Warehouses I and II, the concentrator 

building, the furnace building, and leachate and groundwater from filled wetlands. 

Outfalls 003 and 004 receive only storm water. Outfall 003 is located in the southeast section of the 

property, just south of the 002 discharge, and collects runoff from the hazardous waste storage area. 

Outfall 004 is located in the northeast section of the property near the parking lot entrance. Schematics 

show this outfall receives the majority of area runoff, including the railroad receiving dock, both bag 

houses, and the parking lot. 

According to Illinois EPA documents, the R. Lavin facility violated its NPDES permit limits at a ditch that 

discharges to a stormwater outfall that discharges to Pettibone Creek. The R. Lavin facility is considered 

a major contributor to contaminated sediments in Pettibone Creek (USEPA, April 2002d). 

Vulcan-Louisville Smelting owned the property at the corner of Commonwealth and Martin Luther King Jr. 

Drive, known as the Vacant Lot, as late as 1929. By 1936, the property was transferred to the Chicago, 

North Shore and Milwaukee Railroad Co. Sometime between 1936 and 1954, the property was sold to 

an individual who made it into a parking lot. During this period, an unknown fill material was brought to 

the lot. Tailings/cinder-like material can be found in areas of the lot, but in some areas it is only at the 

suriace. Additionally, a heap of cinder material, approximately 170 by 56 by 4 feet, was present at the 

site. Currently, Northern Trust Bank in Lake Forest, IL holds the title to the property as the trustee for 

John Stack. 

Borings obtained from the property in 1989 revealed the presence of fill material consisting of black 

coarse sand. An Illinois EPA Emergency Response Unit incident log indicates that the "area was filled in 

years ago with what appears to be materials similar to fly ash, foundry sand." The Lake County Soil 

Sur-Vey classifies the entire site as "made land." In 1988, a fire broke out at the lot, and firefighters 
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determined that subsurface material had become hot enough to ignite nearby brush. CERCLA 

investigations include a 1991 preliminary assessment and a 1993 integrated assessment that revealed 

the presence of VOCs, SVOCs, pesticides, PCBs, and various metals. Pettibone Creek runs through the 

vacant lot from north to south. Surface runoff from the lot enters the creek directly or from Martin Luther 

King Jr. Drive. 

Around 1941, the western portion of the remaining Vulcan-Louisville Smelting property was transferred to 

the Tantalum Defense Corp., a subsidiary of Fansteel. The Fansteel facility dates back to 1942 when the 

U.S. Government authorized and financed its construction, which was actually an expansion of the 

already-existing Fansteel facility located south of Martin Luther King Jr. Drive. The facility produced 

tantalum mill products and formed non-ferrous metals until November 1990. The facility remains as the 

company's headquarters. CERCLA investigation was also conducted at this facility in the early 1990s. 

Surface runoff from the Fansteel property flows south to Martin Luther King Jr. Drive where it enters a 

stormwater outfall and discharges into Pettibone Creek (Illinois EPA, December 1995). Operations at this 

facility have ceased and the company has filed for bankruptcy protection. 

2.2.1 1970s Sampling Events 

PCB and pesticide residues were found in samples obtained by the Illinois EPA in 1970 and 1971. 

Samples collected by the USEPA in 1975 indicated that the Inner Harbor sediments were heavily polluted 

with toxic metals (USEPA Region 5, May 1980). 

2.2.2 1980s Sampling Events 

USEPA Region 5 collected sediment samples from Pettibone Creek upstream of the inner harbor on 

May 22, 1980. Sites 3 and 4 were heavily contaminated with oil, grease, and heavy metals and showed 

elevated levels of dichlorodiphenyltrichloroethane (DDT) residues. Sites 1, 2, 4, and 5 showed low to 

moderate levels of contaminants (USEPA Region 5, May 1980). 

STS Consultants Ltd. (STS), a contractor for the Navy, conducted a sampling event to support an 

application for a Clean Water Act (CWA) Section 401/404 permit to dredge the Boat Basin and the Outer 

Harbor in April 1988. One grab sample of sediment from the Boat Basin and one from the Outer Harbor 

were collected and analyzed for priority pollutant metals, PCBs, and limited Extraction Procedure (EP) 

toxicity testing. The concentration of copper, cyanide, lead, nickel, and zinc in both samples exceeded 

the 1977 USEPA guidelines for classifying Great Lakes harbor sediments as "nonpolluted". The PCB 

concentration detected in one sample also exceeded the 1977 guidelines. Results of limited EP toxicity 
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testing indicated that the sediment samples were not considered hazardous with respect to chromium, 

lead, or mercury. USEPA indicated that they would not approve open water disposal of these sediments, 

however the dredged materials could be disposed of in a licensed, non-hazardous landfill facility (STS, 

July 1988). 

In July 1988, Jacobs Engineering collected surface soil and sediment samples from NCRS/R. Lavin. 

Copper and lead were found at elevated concentrations. Aroclors and other metals were found to be 

elevated in both soils and sediment, but only lead and copper exceeded comparison values (Illinois 

Department of Public Health, June 1995). 

Seven composite sediment samples (three from the Boat Basin and four from the Outer Harbor), and one 

Lake Michigan surface· water sample, and one background sediment sample (both from south of the 

south Outer Harbor breakwater) were collected in April 1989 for the Navy. The samples were analyzed 

for metals, polynuclear aromatic hydrocarbons (PAHs), pesticides, and PCBs. The background sediment 

sample was collected at a depth of 1 foot, and the other sediment samples were composites of samples 

collected from sediment depths of 0 to 5 feet. The concentration of detectable metals in the Boat Basin 

sediment samples were generally higher than in those collected in the Outer Harbor. Within the Boat 

Basin, the highest levels were generally found at the location where the basin bends at about 45 degrees 

to join a channel leading to the Inner Harbor. Metal concentrations in the sediment sample next to the 

mouth of the Inner Harbor were the highest among the Outer Harbor sediment samples. Several SVOCs 

were detected at low concentrations. PCBs were not detected in the sediment samples. Supernatant 

testing and analysis of metals, total suspended solids, total volatile solids, and ammonia-nitrogen were 

conducted for Outer Harbor samples with fine materials in excess of 20 percent. 

Seven composite sediment samples (three from the Boat Basin and four from the Outer Harbor) and one 

Lake Michigan surface water sample (from south of the south breakwater) were collected in December 

1989 and analyzed for supernatant metals, PCBs, and PAHs by the Navy. Each composite sample was 

comprised of grab samples from a sediment depth of 0 to 5 feet. Direct comparison of the supernatant 

test results with the Illinois EPA maximum allowable concentrations indicated that the Illinois EPA was not 

like.ly to permit open water disposal of the sediments (STS, May 1989). 

2.2.3 1990's Sampling Events 

The Bureau of Water Planning section of the Illinois EPA performed a water quality study of Pettibone 

creek in June 1990 that showed elevated concentrations of zinc, copper, and lead, particularly in the 

sediments downstream of the NCRS/R. Lavin (Illinois EPA, June 1990). 
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The Illinois EPA performed a preliminary site assessment that included soil, surface water, and sediment 

sampling of the NCRS/R. Lavin Site in 1991. Sediment and surface water samples were collected from 

three locations in the east ditch at the NCRS/R. Lavin site. Sediment detections included VOCs, SVOCs, 

inorganic chemicals, and PCB; however, the VOCs were suspected to be laboratory contaminants and 

the SVOCs were well below the quantitation limits and considered estimated. The VOCs and SVOCs 

detected in the surface water were attributed to contamination. Inorganic chemicals, including aluminum, 

arsenic, barium, copper, lead, manganese, nickel, selenium, and zinc, were also detected (Illinois EPA, 

December 1991 ). 

In November 1991, Illinois EPA collected an additional 18 soil samples and analyzed them for the Target 

Compounds List (TCL) at the Illinois EPA laboratories. Sediment from the southeast surface 

impoundment at the NCRS/R. Lavin facility was also sampled. The results revealed that cadmium, 

calcium, chromium, copper, lead, magnesium, nickel, silver, and zinc were present at concentrations at 

least three times above the background concentrations. Sediment from the southwest impoundment was 

also sampled. The results revealed that 2-methylnaphthalene, beryllium, calcium, chromium, copper, 

lead, nickel, silver, and zinc were present at concentrations at least three times above background 

concentrations (Illinois EPA, February 1992) 

A consultant for NCRS/R. Lavin sampled eight shallow and three deep monitoring wells in the winter of 

1991-1992. No VOCs, SVOCs, pesticides, or PCBs were detected. Shallow aquifer contaminants that 

exceeded the appropriate comparison values included antimony, arsenic, boron, cadmium, fluoride, lead, 

manganese, nickel, and sodium. Deep aquifer contaminants included antimony, arsenic, boron, fluoride, 

and sodium (Illinois Department of Public Health, June 1995). 

In August 1992, Halliburton NUS, a contractor for the Navy, conducted a Site Inspection (SI) at Pettibone 

Creek, the Boat Basin, the Inner Harbor, the Outer Harbor, and Lake Michigan. They collected 11 

sediment and 11 surface water samples from Pettibone Creek; eight sediment and two surface water 

samples from the Boat Basin; eight sediment and two surface water samples from the Inner Harbor; 

11 sediment and 2 surface water samples from the Outer Harbor; and six sediment and five surface water 

samples from Lake Michigan. The samples were analyzed for one or more of the following parameter 

groups: Target Analyte List (TAL) VOCs, SVOCs, pesticides, and PCBs; TAL metals and cyanide; 

Toxicity Characteristic Leaching Procedure (TCLP) VOCs, SVOCs, herbicides, pesticides, and metals; 

reactivity; supernatant parameters; elutriate parameters; and miscellaneous parameters (i.e. total organic 

carbon and particle size). Pettibone Creek sediments contained elevated concentrations of SVOCs, 

pesticides, and metals, and to a lesser extent VOCs and Aroclor 1254. The Boat Basin, Inner Harbor, 
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and Outer Harbor sediments contained elevated concentrations of SVOCs, pesticides, Aroclor 1254, 

metals, and cyanide. The Boat Basin, Inner Harbor, and Outer Harbor surface water samples were found 

to be free of significant contamination. Contaminants present in the Boat Basin, Inner Harbor, and Outer 

Harbor sediments appear to have originated from unidentified sources located upstream from NTC Great 

Lakes in the city of North Chicago and from unidentified sources located on the NTC Great Lakes 

property (Halliburton NUS, June 1993). 

The Illinois EPA performed an integrated site assessment at the Vacant Lot site in September 1992. This 

CERCLA investigation included groundwater, sediment, and soil sampling. Chlorinated solvents, trace 

concentrations of PCBs, and inorganic chemicals, including cadmium, chromium, lead, manganese, 

mercury, and zinc were detected in the monitoring wells. Elevated concentrations of inorganics, 

chlorinated solvents, PAHs, pesticides, and PCBs were detected in both the soil and sediment samples. 

In the soil samples, the most prevalent contaminants were arsenic, beryllium, lead, zinc, trichloroethane 

(TCE), benzo(a)pyrene, and PCBs. In the sediment samples, the most prevalent contaminants were 

beryllium, lead, benzo(a)pyrene, and PCBs. Several offsite soil samples, collected to the north and 

northwest of the site, also exhibited elevated levels of inorganics, PAHs, pesticides, and PCBs. 

The Illinois EPA conducted an Expanded Site Inspection of the NCRS/R. Lavin site in April 1994. They 

collected nine surface soil samples from the residential area north-northwest of the NCRS/R. Lavin 

facility, two background soil samples, seven sediment samples from Pettibone Creek, two background 

sediment samples from tributaries to the creek, and one sediment sample from the Inner Harbor. 

Contaminants detected in the soil samples included VOCs, SVOCs, pesticides, PCBs, and inorganic 

compounds. Analyses of the sediment samples revealed the presence of VOCs, SVOCs, pesticides, 

PCBs, metals, and other organic compounds (Illinois EPA, August 1994). 

As part of a Comprehensive Environmental Response Expanded Site for Illinois EPA, seven sediment 

samples were collected along the length of the creek, from its origin at the storm water discharges to the 

NTC Great Lakes Inner Harbor in Lake Michigan. Samples were gathered from several different depths, 

(0 to 6 inches and 16 to 18 inches). Sediment contamination included VOCs, SVOCs, pesticides, PCBs, 

and metals. Significant contaminants observed in the sediment samples include arsenic, cadmium, 

chromium copper, lead, manganese, mercury, nickel, zinc, and PCBs. The South Branch of Pettibone 

Creek showed elevated concentrations of SVOCs (Illinois EPA, December 1995). 

An Engineering Evaluation/Cost Analysis (EE/CA) was performed at the Vacant Lot Site, in 1997 to 

evaluate alternatives for conducting a removal action under CERCLA. The EE/CA was performed by 

Ecology and Environment, Inc. (E&E), for the USEPA. The EE/CA included collection of several 

070307/P 2-10 CTO 0154 



NTC Great Lakes 
RI/RA Site 17 
Section: 2.0 

Revision: O 
Date: September 2003 

Page: 11 of 65 

sediment samples from the on-site portion of Pettibone Creek. The sediment samples had organic and 

inorganic contaminants. Contamination was present at depths of 0 to 5 feet below the creek bed. The 

sediment sample from the EJ&E railroad ditch had only organic contamination. A human health risk 

assessment identified several contaminants of potential concern (COPCs) in surface soils and sediments 

at the site, including six PAH compounds (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, and benzo(k)fluoranthene); seven metals (antimony, 

beryllium, cadmium, copper, iron, manganese, and zinc); and PCBs. 

The following sediment contaminants were considered COPCs because they exceeded ecological 

sediment screening benchmarks and three times the background level: antimony, copper, lead, 

manganese, mercury, silver, acetone, 1,2-dichloroethene, acenaphthene, acenaphthylene, anthracene, 

benzo(a)anthracene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, 

fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene, 

pyrene, alpha-chlordane, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, endosulfan I, endosulfan II, heptachlor, 

heptachlor epoxide, methoxychlor, Aroclor-1254, and Aroclor-1260. Although they had no screening 

benchmark values available, barium, benzo(b)fluoranthene, benzo(g,h,l)perylene, carbazole, endrin 

aldehyde, and endrin ketone were also considered COPCs because their concentrations appeared 

elevated. 

The EE/CA also identified six other studies, mostly soil and groundwater investigations, that were 

conducted on the Vacant Lot site. Two studies investigated sediment: a study conducted in August and 

September of 1994 by the City of North Chicago and a site assessment conducted in September of 1994 

by E&E. Low concentrations of pesticides and PCBs, TCLP lead, zinc, and chromium, and TCE were 

detected in the samples collected by the City of North Chicago. Elevated levels of inorganic chemicals, 

including arsenic, beryllium, and lead, TCE, and PCBs were detected in the samples collected by E&E 

(E&E, October 1997). 

2.2.4 Recent Sampling Events 

Additional sediment samples were collected from Pettibone Creek in 2000 and 2001 as part of a site 

investigation completed by a contractor for Fansteel, Inc., at the request of the USEPA Region 5. During 

the site investigation, sediment samples were collected from Pettibone Creek at 3 locations at two depths, 

0 to 6 inches and 6 to 12 inches. These samples were collected south of 22nd Street. One additional 

sediment sample was collected at the same depths (0 to 6 inches and 6 to 12 inches) from the EJ&E 

drainage ditch. Analytical results from the creek sediment samples indicated tetrachloroethene, vinyl 

chloride, benzo(a)anthracene, benzo(a)pyrene, dibenzo(a,h)anthracene, arsenic, selenium, and Synthetic 
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Precipitate Leaching Procedure (SPLP) lead contamination in one or more of the samples at 

concentrations above the Illinois EPA Tiered Approach to Corrective Action Objectives (TACO) soil 

remediation objectives. Total lead was detected above the soil remediation objectives in each sediment 

sample. In addition, Arochlor-1260 was detected in four of the creek sediment samples and the ditch 

sediment samples, but not at concentrations above the soil remediation objectives. 

Review of the organic data illustrates a pattern of SVOC contamination present in the sediment. Some of 

the highest concentrations of SVOC contamination are present in sample SEO 1003. This sample was 

collected at the NCRS/R. Lavin/City of North Chicago discharge into Pettibone Creek. 

Organic compounds remain elevated in samples SEO 1001 and SEO 1002, collected downstream from 

Sample SEO 1003, suggesting the contaminants are migrating downstream from the outfall. Samples 

SEO 1004, SEO 1005, and SEO 1006, collected upstream from sample SEO 1003, contained lower 

concentrations of these contaminants. Sample SEO 1007, the background sample, contains 

concentrations of SVOCs consistent with the samples collected upstream from the NCRS/R. Lavin 

discharge. Sample SEO 1008, collected from the railroad ditch, east of the storm water pipe, north of the 

railroad tracks, also contained high concentrations of SVOCs. 

Based on the investigation, as well as historical investigations conducted in the Pettibone Creek, the 

study concluded that the creek beginning at 22nd Street and ending at Sheridan Road is contaminated. 

The EJ&E railroad ditch has shown contamination indicating some past or current unknown discharges. 

Pettibone Creek remediation requires tackling this contamination issue. The NCRS/R. Lavin/City of North 

Chicago storm water discharge location in the Pettibone Creek had elevated concentrations of fluorene, 

anthracene, pyrene, phenanthrene, chrysene, benzo(a)anthracene, and fluoranthene. There are two 

active discharges into the Pettibone Creek. EMCO Chemical Distributors, Inc. (EMCO) discharges north 

of 22nd Street and NCRS/R. Lavin/City of North Chicago discharges south of 22nd Street. Any remediation 

of the creek requires taking into account the future impacts of these discharges to Pettibone Creek. 

USEPA conducted a removal action at the Vacant Lot site in 1998 and excavated contaminated 

sediments from this section of Pettibone Creek. Based on the investigation conducted by the Fansteel 

contractor, Pettibone Creek sediment (between 22nd Street and Sheridan Road) is contaminated and 

poses a threat to the benthic organisms in the creek as well as to the benthic organisms in Lake Michigan 

due to potential sediment migration (TN&A, June 2001 ). 

A lead- and PCB-contaminated soil removal action was conducted in 1998 at the Vacant Lot site. The 

removal action excavated soil from across the site that exceeded the criteria of 1 ,400 mg/kg total lead 
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and 25 mg/kg PCBs. Approximately 45,000 tons of lead-contaminated soil (38,000 tons was considered 

hazardous waste and required stabilization/treatment prior to disposal as non-hazardous waste) and 

2,000 tons of PCB-contaminated soil was excavated and disposed at permitted Subtitle D disposal 

facilities. The removal action also included the excavation and disposal of 4,600 tons of lead­

contaminated sediments and soil from Pettibone Creek (OHM Remediation Services Corp., October 

1999). 

2.3 POTENTIAL NAVY SOURCES 

The IAS (Rogers, Golden, & Halpern and BCM Eastern Inc., March 1986) identified 14 potential areas 

where hazardous materials may have been released to the environment at NTC Great Lakes. The sites 

that have sources of contamination that may be discharged into Site 17 through storm water tunoff 

include two transformer storage areas (PCBs), silk screen shop (VOCs, metals), and the service station 

(VOCs, SVOCs, and metals). The IAS also included the investigation of demolition debris disposal area 

along Pettibone Cre.ek and coal storage facilities. 

Surface runoff or fallout from engine exhaust from nearby roadways at NTC Great Lakes and the 

roadways in North Chicago are possible contributors of the PAHs to the contaminated sediments of 

Pettibone Creek and the Boat Basin by way of the many storm water sewer system outfalls that discharge 

into the creek and basin. The PAHs are not from operational storage or use at NTC Great Lakes. 

There is no evidence or records that pesticides were ever mixed or stored in the general area of 

Pettibone Creek and the Boat Basin. Historically, typical applications of pesticides were applied at NTC 

Great Lakes, when it was legal to do so, by operation and maintenance personnel or contractors who 

were licensed to apply these products. There is no evidence of a release of such products in excess of 

the reportable quantities under 40 CFR Part 373, and there are no analytical data available that indicate 

pesticide applications are a source of the contamination at Pettibone Creek and the Boat Basin. 

NTC Great Lakes stored transformers at locations within the base until 1985. These locations stored out­

of-service transformers, including some filled with PCB-containing oil. No PCB-containing transformers or 

capacitors greater than 3 pounds are known to remain at NTC Great Lakes nor are there any 

requirements to remove any smaller ballasts associated with lighting fixtures. Investigations of PCB 

contamination at these transformer locations was conducted in the past and indicated that some soil 

contamination exceeded the federal and State cleanup guidelines. Cleanup documentation of the PCB­

contaminated soil is not available. The PCB-contaminated soil was reported to be limited and restricted 

to the transformer storage locations. There are no analytical data available that indicated the transformer 
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storage locations are a source of the contamination at Pettibone Creek and the Boat Basin. The 

transformer storage locations are no longer used at NTC Great Lakes. 

Several areas around NTC Great Lakes were used as temporary drum storage areas. NTC Great Lakes 

also used underground storage tanks for storage of VOCs. Tetrachloroethene was detected in 

groundwater samples collected from monitoring wells near Building 105, the Old Dry Cleaner Facility, at 

concentrations exceeding Illinois EPA screening levels. Groundwater monitoring conducted prior to the 

RCRA closure of this facility and documented in RCRA closure plan has not indicated contaminant 

migration beyond the facility boundary. An underground storage tank also leaked at the service station 

releasing gasoline to the environment. Contaminated groundwater was pumped out and removed by an 

outside contractor, and contaminated soil was excavated and disposed at a permitted disposal facility. 

Along Pettibone Creek, inert demolition debris (bricks, concrete, rocks, etc.) has been placed to protect 

the stream banks from erosion. It was reported in the IAS that coal ash had been disposed of where fill 

was required for grading purposes along the banks of Pettibone Creek. Coal was used as a source of 

fuel for heating and power at NTC Great Lakes until the mid-1970s. The coal was stored at many 

locations over the facility during its period of use. None of the coal storage sites would be considered 

potential sources of contamination since the coal has been removed. 
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Parameter 
INORGANICS 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 

Frequency 
of 

Detection 

12/12 
3/12 
12/12 
12/12 
12/12 

CADMIUM 10/12 
CHROMIUM 12/12 
COBALT 12/12 
COPPER 12/12 
CYANIDE 3/12 
IRON 12/12 
LEAD 12/12 
MAGNESIUM 12/12 
MANGANESE 12/12 
MERCURY 11/12 
NICKEL 11/12 
POTASSIUM 11/12 
SELENIUM 6/12 
SILVER 6/12 
THALLIUM 3/12 
VANADIUM 12/12 
ZINC 12/12 
SEMIVOLATILE ORGANIC COMPOUNDS 
1,2-DICHLOROBENZENE 1/14 
2-METHYLNAPHTHALENE 4/14 
4-METHYLPHENOL 1/14 
ACENAPHTHENE M14 
ANTHRACENE ~14 

BENZO A ANTHRACENE 5/14 
BENZO A PYRENE 8/14 

Minimum 
Detection 

m /k 

4000 
10.4 
5.8 
40· 
0.5 

1.5 
17 
4 

69.8 
1.5 

9044 
46.9 
5900 
291 
0.14 
19.4 
549 
0.56 
1.9 

0.24 
7.6 
614 

0.41 
0.093 
0.82 
0.076 
0.13 
0.35 
0.27 

Maximum 

16200 
60.4 
28.2 
387 
53.8 

51.6 
380 
39 

61700 
11.4 

60600 
13200 
47200 
2760 
35.9 
1070 
4700 
8.4 

37.4 
0.49 
29.7 

100500 

0.41 
0.32 
0.82 
1.5 
2 

2.7 
4.4 

TABLE 2-1 

OFFSITE SEDIMENT 
FREQUENCY OF DETECTION 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 
PAGE 1OF3 

Illinois EPA TACO Illinois EPA TACO 

9004 
12.7 
12.5 
131 
10.2 

9.4 
71.1 
12.5 
9084 
3.1 

26379 
2723 

30575 
915 
3.9 
181 

1443 
2.2 
14.6 
2.2 
16.5 

18055 

0.41 
0.22 
0.82 
0.80 
0.81 
1.2 
1.8 

Location of 
Maximum 
Detection 

Xl 17-91 
X118-91 
X117-91 
X117-91 
X117-91 

X117-91 
X117-91 
X117-91 
X117-91 
X112-91 
Xl 17-91 
Xl 17-91 
Xl 11-91 
X117-91 
X118-91 
Xl 17-91 
X209-94 
X117-91 
X117-91 
X209-94 
X209-94 
X117-91 

X118-91 
X115-91 
X207-94 
X112-91 
X112-91 
X207-94 
X112-91 

Exposure 
Route-Specific 
Values for Soils 

Ingestion 
m /k 

390 
390 
6.3 
550 

23000 

3100 

4700 
23000 

0.9 
0.09 

Exposure 
Route-Specific 
Values for Soils 

750 
690000 

1300 

1800 

69000 

13000 

EPA 
Region 9 

Soil 

Ecological Ecological 
Soil Sediment 



Frequency Minimum Maximum 
of Detection Detection 

Parameter Detection m /k m /k 
BENZO B FLUORANTHENE 7/14 0.29 4.8 
BENZO G,H,I PERYLENE 4/14 0.46 3.4 
BENZO K FLUORANTHENE 7/14 0.34 3.5 
BIS 2-ETHYLHEXYL PHTHALATE 6/14 0.44 22 
BUTYLBENZYLPHTHALATE 1/14 0.21 0.21 
CARBAZOLE 2/9 0.11 0.83 
CHRYSENE 9/14 0.38 4.7 
01-N-BUTYL PHTHALATE 1/14 1.1 1.1 
Ol-N-OCTYL PHTHALATE 1/14 0.32 0.32 

~ DIBENZO A,H ANTHRACENE 1/14 0.37 0.37 
__. DIBENZOFURAN 3/14 0.47 0.96 
O> 

FLUORANTHENE 10/14 0.25 11 
FLUOR ENE 4/14 0.088 1.4 
INDENO 1,2,3-CD PYRENE 6/14 0.15 3.6 
ISOPHORONE 1/14 0.086 0.086 
NAPHTHALENE 3/14 0.27 0.63 
PHENANTHRENE 11/14 0.13 10 
PHENOL 2/14 0.084 0.12 
PYRE NE 10/14 0.25 6.8 
VOLATILE ORGANIC COMPOUNDS 
1, 1, 1-TR ICHLOROETHAN E 2/14 0.008 0.019 
1, 1,2,2-TETRACHLOROETHANE 1/14 0.004 0.004 
1, 1-DICHLOROETHANE 2/14 0.005 0.012 
1, 1-DICHLOROETHENE 1/14 0.008 0.008 
2-BUTANONE 2/14 0.016 0.031 
4-METHYL-2-PENTANONE 1/14 0.003 0.003 
ACETONE 4/14 0.005 0.046 
BENZENE 1/14 0.004 0.004 
CARBON DISULFIDE 2/14 0.004 0.005 

() ETHYLBENZENE 1/14 0.006 0.006 
--! 

METHYLENE CHLORIDE 4/14 0 0.011 0.016 
~ 
(J1 

""" 

TABLE 2-1 

OFFSITE SEDIMENT 
FREQUENCY OF DETECTION 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 
PAGE 2 OF 3 

Illinois EPA TACO Illinois EPA TACO 

Average of Location of 
Detections Maximum 

m /k Detection 
2.1 X112-91 
2.0 X112-91 
1.5 X112-91 
4.7 X207-94 

0.21 X112-91 
0.47 GL63-SD-PC-10 
1.9 X112-91 
1.1 X207-94 

0.32 X111-91 
0.37 GL63-SD-PC-10 
0.70 X112-91 
3.8 X112-91 
0.77 X112-91 
1.2 X112-91 

0.086 GL63-SD-PC-11 
0.48 X112-91 
3.1 X112-91 
0.10 GL63-SD-PC-11 
2.7 X115-91 

0.014 X111-91 
0.004 X207-94 
0.0085 X210-94 
0.008 X210-94 
0.013 X207-94 
0.003 X207-94 
0.016 X207-94 
0.004 GL63-SD-PC-10 
0.005 GL63-SD-PC-10 
0.006 X207-94 

0.014 X115-91 
X117-91 

Exposure 
Route-Specific 
Values for Soils 

Ingestion 
m /k 

I• 

3100 
9 
46 

16000 
32 
88 

7800 
1600 
0.09 

3100 

15600 
3100 
3100 
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7800 

7800 
22 

7800 
7800 

85 

Exposure 
Route-Specific 
Values for Soils 

31000 
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2300 
10000 

4600 

1200 

1300 

100000 
0.8 
720 
400 

13 

EPA Ecological Ecological 
Region 9 Soil Sediment 

Soil 
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24 
62 

6100 
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590 0.02 

0.054 0.1 
7300 
790 
1600 
0.65 0.01 0.006 
360 
230 0.03 0.028 0 
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TABLE 2-1 

OFFSITE SEDIMENT 
FREQUENCY OF DETECTION 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 
PAGE 30F 3 

Illinois EPA TACO 
Exposure 

Route-Specific 
Frequency Minimum Maximum Location of Values for Soils 

of Detection Maximum Ingestion 
Parameter Detection m /k Detection m /k 

STYRENE 1/14 0.003 X207-94 
TETRACHLOROETHENE 4/14 0.002 0.023 X118-91 12 
TOLUENE 2/14 0.008 0.01 X207-94 16000 
TOTAL 1,2-DICHLOROETHENE 8/14 0.004 0.7 0.12 X210-94 16000 
TOTAL XYLENES 2/14 0.007 0.033 0.02 X207-94 16000 
TRICHLOROETHENE 9/14 0.004 0.015 0.0091 GL63-SD-PC-11 58 
VINYL CHLORIDE 4/14 0.03 0.67 0.21 X210-94 
PESTICIDES I PCBS 
4,4'-DDD 3/14 0.0057 0.053 0.022 X207-94 3 
4,4'-DDE 2/14 0.016 0.022 0.019 L63-SD-PC-11- 2 
4,4'-DDT 4/14 0.00053 0.069 0.020 X207-94 2 
ALPHA-CHLORDANE 3/14 0.0024 0.012 0.031 X207-94 0.05 
AROCLOR-1016 2/14 0.012 0.083 0.065 X117-91 1 
AROCLOR-1254 9/14 0.069 12 2.0 X118-91 
AROCLOR-1260 3/14 0.01 0.46 0.17 X207-94 
DIELDRIN 2/14 0.00059 0.0058 0.0088 X207-94 0.04 
ENDOSULFAN II 1/14 0.017 0.017 0.019 X207-94 470 
ENDOSULFAN SULFATE 1/14 0.009 0.009 0.015 L63-SD-PC-11- 470 
EN DR IN 5/14 0.00044 0.26 0.064 X118-91 23 
ENDRIN ALDEHYDE 2/9 0.00022 0.0061 0.0032 X210-94 23 
GAMMA-CHLORDANE 2/14 0.0017 0.0085 0.037 X207-94 0.05 
HEPTACHLOR EPOXIDE 1/14 0.0062 0.0062 0.0081 L63-SD-PC-11- 0.07 

Note: Shaded values are screening values that are less than the maximum concentration. 
Illinois EPA= Illinois Environmental Protection Agency 
TACO = Tiered Approach to Corrective Action Objectives 

Illinois EPA TACO 
Exposure EPA Ecological Ecological 

Route-Specific Region 9 Soil Sediment 
Values for Soils Soil 

Residential 
m /k 
1700 

11 5.7 
650 520 
650 520 
650 520 

5 2.8 
I I 

2.4 
1.7 
1.7 

20 

370 
370 
18 
18 

20 1.6 
5 0.053 
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Frequency 
Parameter of Detection 

INORGANIC$ 
ALUMINUM 7/13 
ARSENIC 616 
BARIUM 13/13 
BORON 717 
CALCIUM 12/13 
CALCIUM 12/13 
CHROMIUM 3/13 
COPPER 9/13 
CYANIDE 1/7 
IRON 7/13 
LEAD 2/13 
MAGNESIUM 13/13 
MAGNESIUM 13/13 
MANGANESE 13/13 
NICKEL 4/13 
POTASSIUM 13/13 
SODIUM 13/13 
STRONTIUM 7/7 
ZINC 9/13 
MISCELLANEOUS 
AMMONIA 4/4 
SEMIVOLATILE ORGANIC COMPOUNDS 
BIS 2-ETHYLHEXYL PHTHALATE 2/3 
ISOPHORONE ~~/3 

VOLATILE ORGANIC COMPOUNDS 
1, 1-DICHLOROETHANE 2/3 
METHYLENE CHLORIDE 2/3 
TOTAL 1,2-DICHLOROETHENE 3/3 
TRICHLOROETHENE 3/3 
VINYL CHLORIDE 2/3 

Minimum Maximum Average of 

TABLE 2-2 

OFFSITE SURFACE WATER 
FREQUENCY OF DETECTION 

SITE 17 
NTC GREAT LAKES, ILLINOIS 

Region IX 

Tapwater 
Detection Detection Location of 

Groundwater 
Remediation 

Objective 
Class I 

u L u L Maximum Detection 

68 539 235 GL63-SW-PC-11 36000 
1 3.1 1.9 GL63-SW-PC-11 50 I I• 

37 117 69.1 C-3 2000 2600 
444 699 611 C-2-F 3300 
69 126000 52775 GL63-SW-PC-11-F 
69 126000 52775 GL63-SW-PC-11-F-D 
6 7 6.3 C-3 100 110 

100 28.2 GL63-SW-PC-11 650 1400 
12 12 12 GL63-SW-PC-10 
72 10010 2786 C-3 11000 

36.8 37 36.9 GL63-SW-PC-11-D 
32 45400 17737 GL63-SW-PC-11-F 
32 45400 17737 GL63-SW-PC-11-F-D 
82 2031 409 C-3 150 880 
11 33 19.8 C-3 100 730 
2.4 8530 3778 GL63-SW-PC-11-F-D 
33 58700 24459 GL63-SW-PC-10 

223 564 333 C-3 
101 502 206 GL63-SW-PC-11 

0.06 1.5 0.565 C-3 

3 2.5 GL63-SW-PC-11 
31 41 36 GL63-SWcPC-11 

10 9 GL63-SW-PC-11-D 
56 60 58 GL63-SW-PC-11-D 

8 80 52.3 GL63-SW-PC-11-D 

8 72 48.7 GL63-SW-PC-11 

6 9 7.5 GL63-SW-PC-11-D 

Note: Shaded values are screening values that are less than the maximum concentration. 
MCL ::. Maximum Concentration Limit 
AWQC =Ambient Water Quality Criteria 

FED 
MCL 

50 
2000 

100 
1300 
200 

FED 
AWQC 

I I ; 

1000 

1000 

610 

Illinois 
Human Health 
Water Quality 

Standards Subtitle D 

2600 
51000 

370 
5600 

Illinois 
Human Health 
Water Quality 

Criteria 
u L 

50 
1000 

50 

340 

Ecological 
Sudace Water 

148 
5000 

52.01 

3 

47 
1380 
110 
940 



Frequency Minimum 
of Detection 

Parameter Detection m k 
INORGANICS 
ALUMINUM 617 2810 5300 
ARSENIC 9/10 5.3 27.1 
BARIUM 718 23.3 95 
BERYLLIUM 617 0.46 1.5 
CADMIUM 6/10 0.89 3 
CALCIUM 617 47800 70800 
CHROMIUM 9/10 5.9 47 
COBALT 417 5 7.3 

~ COPPER 9/10 38.2 1030 
...... CYANIDE 2/7 2.4 3.6 
<O 

IRON 718 11600 25000 
LEAD 9/10 40.2 392 
MAGNESIUM 617 23700 40200 
MANGANESE 718 345 590 
MERCURY 7/10 0.04 1.2 
NICKEL 7/8 9.2 45.1 
POTASSIUM 718 684 2600 
SILVER 3/8 1.8 3.8 
SODIUM 517 238 354 
VANADIUM 617 7.6 15.6 
ZINC 9/10 159 2730 
SEMIVOLATILE ORGANIC COMPOUNDS 
2-METHYLNAPHTHALENE 1/7 0.085 0.085 
ACENAPHTHENE 217 0.16 0.5 
ANTHRACENE 4/7 0.075 0.91 
BENZO A ANTHRACENE 517 0.26 2.8 
BENZO A PYRENE 517 0.19 2.2 
BENZO B FLUORANTHENE 417 0.21 4.3 
BENZO G,H,I PERYLENE 1/7 0.58 0.58 
BENZO K FLUORANTHENE 517 0.17 2.3 

() BIS 2-ETHYLHEXYL PHTHALATE 619 0.01 300 
-I 
0 
s 
(J1 
~ 

TABLE 2-3 

PETTIBONE CREEK SEDIMENT 
FREQUENCY OF DETECTION 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 
PAGE 1OF2 

Location of 
Maximum 
Detection 

4220 X113-91 
11.2 GL63-SD-PC-07 

Illinois EPA TACO Illinois EPA TACO 
Exposure 

Route-Specific 
Values for Soils 

Ingestion 
m k 

0.4 

Exposure 
Route-Specific 
Values for Soils 

Inhalation 
m k 

750 
53.4 X113-91 ~ 690000 
0.8 GL63-SD-PC-09 0.1 1300 
2.0 SITE 4 78 1800 

58433 GL63-SD-PC-07 
24.6 SITE 4 390 270 
6.3 X113-91 4700 
291 GL63-SD-PC-09 2900 
2.1 GL63-SD-PC-09 1600 

16914 C-4-SED 
196 GL63-SD-PC-09 400 

30633 X113-91 
437 C-4-SED 3700 69000 
0.35 GL63-SD-PC-09 23 10 
24.7 GL63-SD-PC-09 1600 13000 
1148 C-4-SED 
2.8 GL63-SD-PC-09 390 
284 GL63-SD-PC-07 
12.9 X113-91 550 
890 GL63-SD-PC-09 23000 

0.085 GL63-SD-PC-09 
0.33 GL63-SD-PC-09 
0.54 GL63-SD-PC-09 
1.7 X206-94 

0.96 X206-94 
1.9 X206-94 

0.58 GL63-SD-PC-09 
1.0 X201-94 

52.4 X201-94 31000 

EPA Ecological Ecological 
Region IX Soil Sediment 

Soil Screening 
Values 

·~~ 

.,J:"i 

·;iii 

,•;j 

<.,.;,,.. 

; .. ~ 

;;;~'j· 

:-:.; 

1800 
~'i: 

'i'__.,<j 

1600 '"-

~:J.~ 

390 
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Frequency Minimum 
of Detection 

Parameter Detection m k 
BUTYL BENZYL PHTHALATE 2/7 0.085 
CHRYSENE 617 0.19 
Dl-N-BUTYL PHTHALATE 1/7 0.74 
Dl-N-OCTYL PHTHALATE 1/7 23 
DIBENZOFURAN 3/7 0.12 
FLUORANTHENE 617 0.37 
FLUORENE 3/7 0.22 
INDENO 1,2,3-CD PYRENE 2/7 0.22 
NAPHTHALENE 1/7 0.17 

PHENANTHRENE 517 0.31 

PY RENE 617 0.41 
VOLATILE ORGANIC COMPOUNDS 
ACETONE 1/7 0.8 
METHYLENE CHLORIDE 1/7 0.016 
PESTICIDES I PCBS 
4,4'-DDD 6/10 0.026 
4,4'-DDE 6/10 0.048 
4,4'-DDT 6/10 0.034 
ALPHA-Bl:iC 1/8 0.006 
ALPHA-CHLORDANE 3/8 0.0011 
AROCLOR-1016 1/7 0.68 
AROCLOR-1254 3/9 0.27 
AROCLOR-1260 2/7 0.31 
DIELDRIN 218 0.0048 
ENDOSULFAN I 1/7 0.011 
ENDOSULFAN 11 1/7 0.012 
ENDRIN 2/8 0.033 
GAMMA-BHC LINDANE 1/8 0.049 
HEPTACHLOR 3/10 0.0013 

3.5 
0.74 
23 

0.51 
7.2 
0.68 
0.52 
0.17 

4.8 

6.1 

0.8 
0.016 

0.46 
0.41 

0.006 
0.016 
0.68 
1.9 
2.3 

0.052 
0.011 
0.012 
0.19 
0.049 
0.082 

TABLE 2-3 

PETTIBONE CREEK SEDIMENT 
FREQUENCY OF DETECTION 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 
PAGE 2 OF 2 

Average of Location of 
Detections Maximum 

m k Detection 
0.25 X201-94 
1.6 X206-94 

0.74 X201-94 
23 X201-94 

0.31 X201-94 
3.1 X206-94 

0.47 X201-94 
0.37 GL63-SD-PC-09 
0.17 GL63-SD-PC-09 

3.2 X206-94 
GL63-SD-PC-09 

2.8 X206-94 

0.40 GL63-SD-PC-08 
0.016 X113-91 

0.20 X206-94 
0.22 SITE 3 
0.24 SITE 3 
0.006 X206-94 

0.0083 X206-94 
0.68 X206-94 
0.89 X206-94 
1.3 X206-94 

0.028 X206-94 
0.011 X206-94 
0.012 X201-94 
0.11 X206-94 
0.049 SITE 4 
0.052 SITE 3 

Note: Shaded values are screening values that are less than the maximum concentration. 
Illinois EPA= Illinois Environmental Protection Agency 
T AGO = Tiered Approach to Corrective Action Objectives 

Illinois EPA TACO Illinois EPA TACO 
Exposure 

Route-Specific 
Values for Soils 

7800 
1600 

3100 
3100 
0.9 

3100 

3100 

7800 
85 

3 
2 
2 

0.1 
0.05 

1 
1 

0.04 
470 
470 
23 
0.5 
0.1 

Exposure 
Route-Specific 

Values for Soils 

2300 
10000 

100000 
13 

0.8 
20 

0.1 

EPA 
Region IX 

Soil 
Residential 

m k 

62 
6100 
1200 
290 

2300 
2600 
0.62 
56 

56 

2300 

1600 
8.9 

2.4 

18 
0.44 
0.11 

Ecological Ecological 
Soil Sediment 



Frequency Minimum Maximum Average of 
of Detection Detection Detections 

Parameter Detection (uQ/Ll (uQ/L) (uQ/Ll 
INORGANICS 
ALUMINUM 6/10 61 565 191 
BARIUM 10/10 38 74 52.9 
BORON 4/4 840 967 897 
CADMIUM 1/10 6 6 6 
CALCIUM 10/10 94 81000 45655 
CHROMIUM 4/8 7 11 9 
COPPER 6/10 7 16 10 
IRON 5/10 176 699 350 
MAGNESIUM 10/10 38 31500 17569 
MANGANESE 10/10 28 106 59.9 
MERCURY 1/8 0.16 0.16 0.16 
NICKEL 3/10 7 9 8 
POTASSIUM 10/10 3.6 5230 2942 
SODIUM 10/10 108 73000 39311 
STRONTIUM 4/4 372 385 378 
ZINC 5/5 19 84 49.2 
ARSENIC 515 1 2.5 1.6 
MISCELLANEOUS 
AMMONIA 2/2 0.11 0.17 0.14 
CHEMICAL OXYGEN DEMAND 2/2 18 37 27.5 
HARDNESS 2/2 397 572 484.5 
NITRITE/NITRATE 2/2 1.3 2 1.7 
PHENOLS 2/2 4 13 8.5 
PHOSPHORUS(ELEMENTAL) 4/4 0.02 0.14 0.085 
PHOSPHORUS(ELEMENTAU 4/4 0.02 0.14 0.085 
TOT AL SUSPENDED SOLIDS 2/2 4 8 6 

Note: Shaded values are screening values that are less than the maximum concentration. 
MCL = Maximum Concentration Limit 
AWQC =Ambient Water Quality Criteria 

TABLE 2-4 

PETilBONE CREEK SURFACE WATER 
FREQUENCY OF DETECTION 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

Groundwater 
Remediation 

Location of Objective 
Maximum Class I 
Detection (uq/L) 

GL63-SW-PC-08 
D-2 2000 
D-2 

GL63-SW-PC-09 
GL63-SW-PC-07 

C-4-F 100 
GL63-SW-PC-09 650 
GL63-SW-PC-08 5000 
GL63-SW-PC-07 

D-2 150 
C-4 2 
D-2 100 

GL63-SW-PC-08 
GL63-SW-PC-07 

D-2 
GL63-SW-PC-09 5000 
GL63-SW-PC.-08 50 

C-4 
C-4 
D-2 
D-2 10000 
D-2 
C-4 

C-4-F 
D-2 

Region IX 

Tapwater 

(uq/L) 

36000 
2600 
3300 

18 

110 
1400 

11000 

880 

730 

11000 ,.,.,. 

210 

1000 

0.73 
0.73 

Illinois Illinois Ecological 
FED FED Human Health Human Health Surface Water 
MCL AWQC Water Quality Water Quality Screening 

Standards Subtitle D Criteria Values 
(uq/L) (uq/L) (uq/L) (uq/L) (uq/L) (uq/L) 

: 

2000 1000 1000 5000 

..,_ 

100 11 
1300 1000 ; .. 

II II 1000 

- 1000 
2 150 1•1 I 

610 52.01 

5000 118 
50 1•111•: 190 50 148 

10000 

7 
7 
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Frequency Minimum 
of Detection 

Parameter Detection m /k 
INORGANICS 
ALUMINUM 6/6 3600 
ARSENIC 6/6 4.8 
BARIUM 5/6 26.6 
BERYLLIUM 4/6 0.3 
CADMIUM 2/6 1.2 
CALCIUM 6/6 31400 
CHROMIUM 6/6 9.6 
COBALT 6/6 4.8 
COPPER 6/6 14.2 
IRON 6/6 10800 
L~D ~ 19.8 
MAGNESIUM 6/6 16300 
MANGANESE ~6 367 
MERCURY 3/6 0.09 
NICKEL 5/6 10.4 
POTASSIUM 6/6 630 
SILVER 1/6 1.6 
SODIUM 5/6 141 
THALLIUM 1/6 0.53 
VANADIUM 6/6 10.7 
ZINC 6/6 55.6 
SEMIVOLATILE ORGANIC COMPOUNDS 
2-METHYLNAPHTHALENE 1/6 0.16 
ACENAPHTHYLENE 1/6 0.12 

0.22 
0.1 

0.14 
0.11 

BENZO(K)FLUORANTHENE 2/6 0.18 

BIS 2-ETHYLHEXYL PHTHALATE 3/6 0.094 

TABLE 2-5 

SOUTH BRANCH PETTIBONE CREEK SEDIMENT 
FREQUENCY OF DETECTION 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 
PAGE 1 OF2 

Illinois EPA TACO Illinois EPA TACO 

10800 5910 
23.9 11.3 
55.2 39.2 
26.8 7.1 
1.4 1.0 

80700 56550 
21 14.6 

10.5 7.8 
23.2 19.3 

19700 15450 
48 32.2 

41100 29516.7 
573 457.3 
0.28 0.1 
25.3 18.5 
3290 1587 
1.6 1.6 
262 201.2 
0.53 0.37 
24.1 17.1 
83.3 71.2 

0.16 0.16 
0.12 0.12 
0.22 0.22 
0.88 0.39 
0.14 0.14 
0.73 0.42 

0.18 0.18 

0.56 0.25 

Location of 
Maximum 
Detection 

GL63-SD-PC-05 
GL63-SD-PC-06 

X202-94 
GL63-SD-PC-04 
GL63-SD-PC-05 
GL63-SD-PC-06 
GL63-SD-PC-05 
GL63-SD-PC-05 
GL63-SD-PC-05 
GL63-SD-PC-05 

X202-94 
GL63-SD-PC-06 
GL63-SD-PC-06 

X114-91 
GL63-SD-PC-05 
GL63-SD-PC-05 
GL63-SD-PC-03 
GL63-SD-PC-05 
GL63-SD-PC-05 
GL63-SD-PC-05 

X202-94 

X202-94 
X202-94 
X202-94 
X202-94 

GL63-SD-PC-04 
X202-94 

GL63-SD-PC-03 
GL63-SD-PC-04 

X202-94 

Exposure 
Route-Specific 

Values for Soils 
Ingestion 

m /k 

0.4 

~ 
0.1 
78 

390 
4700 
2900 

400 

3700 
23 

1600 

390 

6.3 
550 

23000 

3100 
4700 
23000 

0.9 
0.09 
0.9 

9 

46 

Exposure 
Route-Specific 

Values for Soils 

750 
690000 

1300 
1800 

270 

69000 
10 

13000 

31000 

EPA 
Region IX 

Soil 

37 

30 
4700 
2900 

23000 
400 

1800 

1600 

390 

5.2 
550 

23000 

35 

Ecological Ecological 
Soil Sediment 



Parameter 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
DIBENZOFURAN 
FLUORANTHENE 
FLUORENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

Frequency 
of 

Detection 
3/6 
1/6 
1/6 
4/6 
1/6 
1/6 
4/6 
4/6 

VOLATILE ORGANIC COMPOUNDS 
2-BUTANONE 1/6 
ACETONE 216 
BROMOMETHANE 1/6 
METHYLENE CHLORIDE 1/6 
TOLUENE 1/6 
PESTICIDES I PCBS 
4,4'-DDD 3/6 
4,4'-DDE 3/6 
4,4'-DDT 3/6 
ALPHA-BHC 1/6 
ALPHA-CHLORDANE 1/6 
AROCLOR-1260 1/6 
DIELDRIN 1/6 
ENDRIN 1/6 
GAMMA-CHLORDANE 1/6 
HEPTACHLOR EPOXIDE 1/6 

Minimum 
Detection 
(ma/kal 

0.13 
0.96 
0.13 
0.18 
0.22 
0.17 

0.085 
0.16 

0.005 
0.006 
0.011 
0.01 

0.049 

0.015 
0.0088 
0.0079 
0.0012 
0.029 
0.16 

0.0098 
0.0097 
0.016 
0.004 

TABLE 2-5 

SOUTH BRANCH PETTIBONE CREEK SEDIMENT 
FREQUENCY OF DETECTION 

Maximum 
Detection 
(ma/kal 

0.87 
0.96 
0.13 
1.6 

0.22 
0.17 
1.1 
1.4 

0.005 
0.012 
0.011 
0.01 

0.049 

0.059 
0.041 
0.071 

0.0012 
0.029 
0.16 

0.0098 
0.0097 
0.016 
0.004 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 
PAGE 2 OF 2 

Illinois EPA TACO 
Exposure 

Route-Specific 
Average of Location of Values for Soils 
Detections Maximum Ingestion 

(ma/kal Detection (ma/kal 
0.41 X202-94 88 
0.96 X202-94 7800 
0.13 X202-94 
0.64 X202-94 3100 
0.22 X202-94 3100 
0.17 X202-94 3100 
0.43 X202-94 3100 
0.56 X202-94 

0.0055 X202-94 
0.009 X202-94 7800 
0.011 GL63-SD-PC-03 110 
0.01 X114-91 85 
0.049 GL63-SD-PC-05 16000 

0.031 X202-94 3 
0.020 X202-94 2 
0.030 X202-94 2 

0.0012 X202-94 0.1 
0.029 X202-94 0.05 
0.16 X202-94 1 

0.0098 X202-94 0.04 
0.0097 X202-94 23 
0.016 X202-94 0.05 
0.004 X202-94 0.07 

Note: Shaded values are screening values that are less than the maximum concentration. 
Illinois EPA= Illinois Environmental Protection Agency 
T AGO = Tiered Approach to Corrective Action Objectives 

Illinois EPA TACO 
Exposure EPA Ecological Ecological 

Route-Specific Region IX Soil Sediment 
Values for Soils Soil Screening Screening 

Inhalation Residential Values Values 
(mg/kal (ma/kg) (mg/kg) (mg/kg) 

62 -·· ·~-
2300 6100 200 11 

290 

-
2300 
2600 

56 
56 

2300 

7300 
100000 1600 

10 3.9 
13 8.9 

650 520 -•11•·- 0.11 

2.4 I ~ 1.7 
1.7 I 

0.8 0.09 0. 0 0.00 
20 1.6 ~~ 

0.22 I ~~ 
0.03 ,t 0.052 
18 

I ' 
I It :1 ~ 

1.6 ;~I 0.053 ' 
0.02 

20 , .... 
5 0.005 



Frequency Minimum Maximum 
of Detection Detection 

Parameter Detection (uQ/L) Cuci/Ll 
INORGANIC$ 
ALUMINUM 6/10 115 2050 
ARSENIC 718 1.3 3.3 
BORON 1/2 53 53 
BARIUM 10/10 28 70 
BARIUM 10/10 28 70 
CALCIUM 10/10 94 86300 
CHROMIUM 2/9 10 15 
COPPER 5/10 3 17 
IRON 5/10 238 2880 
LEAD 8 6.9 15.4 
MAGNESIUM 10/10 44 38700 
MANGANESE 10/10 18 230 
POTASSIUM 10/10 2.6 4530 
SODIUM 10/10 104 91800 
STRONTIUM 2/2 325 334 
ZINC 6/10 8 63 
MISCELLANEOUS 
NITRITE/NITRATE 1/1 0.6 0.6 
VOLATILE ORGANIC COMPOUNDS 
CARBON DISULFIDE 1/4 12 12 

Average of 
Detections 

Cuci/Ll 

769 
2.2 
53 

49.4 
49.4 

46929 
12.5 

9 
1490.6 

7.2 
19139 
80.6 
3277 

42421 
330 
25.3 

0.6 

12 

TABLE 2-6 

SOUTH BRANCH PETTIBONE CREEK SURFACE WATER 
FREQUENCY OF DETECTION 

Location of 
Maximum 
Detection 

GL63-SW-PC-04 
GL63-SW-PC-05 
D-1-F 
GL63-SW-PC-05-F 
GL63-SW-PC-05-F 
GL63-SW-PC-05-F 
D-1 
GL63-SW-PC-04 
GL63-SW-PC-04 
GL63-SW-PC-03 
GL63-SW-PC-05-F 
GL63-SW-PC-05 
GL63-SW-PC-04 
GL63-SW-PC-05-F 
D-1 
GL63-SW-PC-04 

D-1 

GL63-SW-PC-05 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

Groundwater Region IX 
Remediation 

Objective Tapwater 
Class I 
(ug/L) (ug/Ll 

36000 
50 .... 

3300 
2000 2600 

2600 

100 110 
650 1400 
5000 11000 

I 880 

22000 
5000 1400 

10000 1000 

700 1000 

FED 
MCL 

(ug/L) 

••111; 

1000 
1000 

~°?,' 
I 

Note: Shaded values are screening values that are less than the maximum concentration. 
MCL = Maximum Concentration Limit 
AWQC =Ambient Water Quality Criteria 

Illinois Illinois Ecological 
FED Human Health Human Health Surface Water 

AWQC Water Quality Water Quality Screening 
Standards Subtitle D Criteria Values 

(ug/L) (ug/L) (ug/L) (uQ/L) (uQ/L) 

: 

••111; 50 148 

1000 1000 5000 
1000 1000 5000 

1000 : . 
II II 

50 : 

I 1000 

5000 118 

10000 

I• 



TABLE 2-7 
0 
--.J 
0 PETTIBONE CREEK BELOW CONFLUENCE SEDIMENT w 
0 FREQUENCY OF DETECTION :::::! 
IJ SITE 17 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

PAGE 1OF2 

Illinois EPA TACO Illinois EPA TACO 
Exposure Exposure EPA Ecological Ecological 

Route-Specific Route-Specific Region IX Soil Sediment 
Frequency Minimum Location of Values for Soils Values for Soils Soil 

of Detection Maximum Ingestion Inhalation 
Parameter Detection m /k Detection m /k m /k 

INORGANICS 
ALUMINUM 5/7 2570 12400 7112 X205-94 
ANTIMONY 1/7 15.5 15.5 11.2 X204-94 31 "-~~ 

ARSENIC 5/7 4.4 24 12.7 X205-94 750 
-~ 

I' ... ~ 
BARIUM 517 27.3 208 94.8 X204-94 5500 690000 
BERYLLIUM 4/7 0.51 3 1.7 X205-94 1300 -":'~ 

CADMIUM 3/7 2.8 5.6 4.4 X205-94 78 1800 
CHROMIUM 5/7 9.5 69.2 33.4 X205-94 390 270 
COBALT 317 6.6 18.1 13.4 X204-94 4700 

I\) 
COPPER 517 38 475 217.3 X205-94 2900 

"' (Jl CYANIDE 217 3.9 4.2 4.1 X205-94 1600 
IRON 517 11100 19000 15000 X204-94 ~ 
LEAD 517 40.5 435 192.2 X205-94 'II ·-_, 
MAGNESIUM 517 22400 34200 27340 GL63-SD-PC-02 
MANGANESE 517 343 2470 1169.2 X205-94 3700 69000 ··~ 

MERCURY 3/7 0.15 1.6 1.1 X205-94 23 10 ~-. 
NICKEL 5/7 10 445 141.4 X205-94 1600 13000 1600 

. .,, 
POTASSIUM 517 652 3350 1829.8 X204-94 
SELENIUM 217 3.5 5 1.8 X205-94 390 390 
SILVER 3/7 2 50.8 31.63333 X205-94 390 390 
VANADIUM 517 10.5 26.9 18.0 X205-94 550 550 
ZINC 517 190 1160 490.2 X204-94 23000 23000 
SEMIVOLATILE ORGANIC COMPOUNDS 
ACENAPHTHENE 1/7 0.13 0.13 0.13 GL63-SD-PC-02-D 
ANTHRACENE 2/7 0.12 0.41 0.27 GL63-SD-PC-02-D 
BENZO A ANTHRACENE 4/7 0.15 1.7 0.69 X204-94 
BENZO A PYRENE 317 0.13 0.32 0.22 GL63-SD-PC-02-D 

0 
BENZO B FLUORANTHENE 217 0.19 0.35 0.27 GL63-SD-PC-02-D Cl 

iii 
BENZO G,H,I PERYLENE 1/7 0.25 0.25 0.25 GL63-SD-PC-02-D z 
BENZO K FLUORANTHENE 3/7 0.27 0.39 0.32 GL63-SD-PC-02-D 9 (/) --< 

0 
CARBAZOLE 1/7 0.18 0.18 0.18 GL63-SD-PC-02-D 32 ~.g (/) "JJ ("") 

-i 
0 CH RYS ENE 317 0.19 0.59 0.38 GL63-SD-PC-02-D 88 

co (1) "JJ (1) :::: GJ 

~ 
~3roo?;iil 
rr1 m ~- g (/) ~ 

~ 0 l\)Q=! ;::;:~ 
-o:J cn7'" 
mo·· !'V~ro 
CJlWOO--.J(J) 



I\) 
I 

I\) 
(j) 

TABLE 2-7 

PETTIBONE CREEK BELOW CONFLUENCE SEDIMENT 
FREQUENCY OF DETECTION 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 
PAGE 2 OF 2 

Illinois EPA TACO Illinois EPA TACO 

Frequency Minimum Average of Location of 
of Detection Detections Maximum 

Parameter Detection m k m /k Detection 
Dl-N-BUTYL PHTHALATE 1/7 1.1 1.1 X204-94 
DIBENZOFURAN 1/7 0.14 0.14 GL63-SD-PC-02-D 
FLUORANTHENE 4/7 0.31 3 1.3 X204-94 
FLUOR ENE 1/7 0.25 0.25 0.25 GL63-SD-PC-02-D 
INDENO 1,2,3-CD PYRENE 1/7 0.22 0.22 0.22 GL63-SD-PC-02-D 
PHENANTHRENE 4/7 0.2 3.1 1.4 X204-94 
PYRENE 4/7 0.3 2.4 1.1 X204-94 
VOLATILE ORGANIC COMPOUNDS 
2-BUTANONE 217 0.006 0.007 0.0065 X204-94 
ACETONE 217 0.016 0.024 0.013 X205-94 
CARBON DISULFIDE 1/7 0.004 0.004 0.004 X205-94 
PESTICIDES I PCBS 
4,4'-DDD 517 0.042 3.3 1.31 X204-94 
4,4'-DDE 517 0.05 0.29 0.14 X205-94 
4,4'-DDT 517 0.038 0.26 0.12 X205-94 
ALPHA-CHLORDANE 1/7 0.084 0.084 0.084 X204-94 
AROCLOR-1016 1/7 1.3 1.3 1.3 X204-94 

AROCLOR-1254 217 3.2 3.2 3.2 
X204-94 
X205-94 

AROCLOR-1260 1/7 1.4 1.4 1.4 X204-94 
DELTA-BHC 217 0.12 0.13 0.13 X205-94 

DIELDRIN 217 0.036 0.036 0.036 
X205-94 
X204-94 

ENDOSULFAN I 1/7 0.04 0.04 0.04 X205-94 
ENDRIN 217 0.16 0.21 0.19 X204-94 
ENDRIN ALDEHYDE 217 0.085 0.096 0.091 X204-94 
GAMMA-CHLORDANE 217 0.036 0.046 0.041 X205-94 
METHOXYCHLOR 1/7 0.11 0.11 0.11 X204-94 

Note: Shaded values are screening values that are less than the maximum concentration. 
Illinois EPA= Illinois Environmental Protection Agency 
TACO = Tiered Approach to Corrective Action Objectives 

Exposure Exposure 
Route-Specific Route-Specific 

Values for Soils Values for Soils 
Ingestion Inhalation 

m /k m /k 
7800 2300 

3100 
3100 
0.9 

3100 

7800 100000 
7800 720 

20 

0.8 

0.04 

470 
23 
23 

0.05 20 
390 

EPA Ecological Ecological 
Region IX Soil Sediment 

Soil 
Residential 

m /k 
6100 
290 
2300 0.1 2.79 
2600 _... 0.035 
0.62 0.1 .... 
56 0.1 0.81 

2300 -- 0.35 

7300 
1600 
360 



I\) 
I 

I\) 
---.! 

() 
-l 
0 
s 
<t. 

Frequency Minimum Maximum 
of Detection Detection 

Parameter Detection (ug/L) (ug/L) 
INORGANICS 
ALUMINUM 2/6 270 402 
IRON 3/6 496 720 
ARSENIC 616 1.1 3.1 
BARIUM 616 37 55 
CALCIUM 616 62500 68900 
COPPER 616 6 40 
COPPER 616 6 40 
LEAD 1/6 1 1 
MAGNESIUM 616 24200 27600 
MANGANESE 616 22 43 
POTASSIUM 616 3400 3770 
SODIUM 616 51100 64600 
ZINC 3/6 9 15 
VOLATILE ORGANIC COMPOUNDS 
CARBON DISULFIDE 1/3 34 34 

TABLE 2-6 

PETTIBONE CREEK BELOW CONFLUENCE SURFACE WATER 
FREQUENCY OF DETECTION 

Average of 
Detections 

(ug/L) 

336 
596 
1.6 

42.8 
64767 
19.8 
19.8 
0.75 

25133 
30.2 
3550 
55333 
11.3 

34 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

Groundwater 
Remediation 

Objective 
Location of Class I 

Maximum Detection (ug/L) 

GL63-SW-PC-01 
GL63-SW-PC-01 5000 
GL63-SW-PC-01 50 

GL63-SW-PC-02-F-D 2000 
GL63-SW-PC-01-F 
GL63-SW-PC-02 650 

GL63-SW-PC-02-D 650 
GL63-SW-PC-02-F 7.5 
GL63-SW-PC-01-F 
GL63-SW-PC-01 150 

GL63-SW-PC-01-F 
GL63-SW-PC-01-F 

GL63-SW-PC-02-F-D 10000 

GL63-SW-PC-01 700 

Region IX 
FED FED 

Tapwater MCL AWQC 

(ug/L) (ug/L) (ug/L) 

360~ 11000 m~ 
_,.,,. . 'iiiil:w 

2600 1000 1000 

1400 1000 1000 
1400 1000 1000 

15 

880 50 50 

1400 5000 

1000 

Note: Shaded values are screening values that are less than the maximum concentration. 
MCL = Maximum Concentration Limit 
AWQC =Ambient Water Quality Criteria 

Illinois Illinois Ecological 
Human Health Human Health Surface Water 
Water Quality Water Quality Screening 

Standards Subtitle D Criteria Values 
(ug/L) (ug/L) (ug/L) (ug/L) 

: 

-··~ 1000 
50 148 

1000 5000 .. . 
50 5.08 

-
1000 

118 

-··· 



Minimum 
Frequency Detection 

Parameter of Detection m k 
INORGANICS 
ALUMINUM 10/10 3130 
ARSENIC 14/15 1 
BARIUM 10/10 20.8 
BERYLLIUM 13/13 0.39 
CADMIUM 14/15 0.8 
CALCIUM 10/10 39300 
CHROMIUM 15/15 0.013 
COBALT 10/10 6 
COPPER 14/15 49 

I\) CYANIDE 7/15 0.21 

r\J IRON 10/10 12000 
OJ LEAD 15/15 0.09 

MAGNESIUM 10/10 19400 
MANGANESE 10/10 342 
MERCURY 14/15 0.024 
NICKEL 14/15 8.5 
POTASSIUM 10/10 570 
SELENIUM 7/13 0.81 
SILVER 10/13 1.5 
SODIUM 9/10 170 

VANADIUM 10/10 10.8 

ZINC 14/15 280 
MISCELLANEOUS 
TOT AL ORGANIC CARBON 616 1190 
TOTAL SOLIDS 3/3 63 
SEMIVOLATILE ORGANIC COMPOUNDS 
2-METHYLNAPHTHALENE 7/11 0.08 
ACENAPHTHENE 8/17 0.098 
ACENAPHTHYLENE 2/17 0.00016 
ANTHRACENE 10/17 0.0026 

0 BENZO(A)ANTHRACENE 12/17 0.0021 ---! 
0 
~ BENZO A PYRENE 13/17 0.092 

~ BENZO B FLUORANTHENE 12/17 0.26 
BENZO G,H,I PERYLENE 4/17 0.16 

Maximum 

9110 
24.4 
150 
9.3 
11.9 

71400 
86.3 
12.5 
1560 
14.5 

24000 
848 

38800 
755 
2.5 
217 

2030 
2.4 

85.9 
463 

23.2 

2200 

15000 
80.9 

0.31 
0.85 

0.00028 
1.2 

1.2 

2.5 
1.4 
1.3 

TABLE 2-9 

BOAT BASIN SEDIMENT 
FREQUENCY OF DETECTION 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 
PAGE 1 OF2 

Illinois EPA TACO Illinois EPA TACO 

Location of 
Maximum 
Detection 

6100 GL63-SD-BB-04A 
9.7 GL63-SD-BB-04A 

69.3 GL63-SD-BB-04A 
1.4 GL63-SD-BB-01 A 
3.5 GL63-SD-BB-04A 

57210 GL63-SD-BB-02A 
27.2 GL63-SD-BB-03B 
8.03 GL63-SD-BB-04A 
358 GL63-SD-BB-04A 
6.6 GL63-SD-BB-04A 

16400 GL63-SD-BB-04A 
272 X116-91 

29270 X116-91 
565.5 GL63-SD-BB-04A 
0.92 GL63-SD-BB-03B 
69.9 GL63-SD-BB-02B 
1271 GL63-SD-BB-02B 
1.3 GL63-SD-BB-03B 

24.5 GL63-SD-BB-02B 
273 X203-94 

17.1 GL63-SD-BB-04A 
GL63-SD-BB-02B 

901 GL63-SD-BB-04A 

6470 B-104 
74.5 B-202 

0.17 X203-94 
0.24 X203-94 

0.070 B-103 
0.33 X203-94 

0.67 
GL63-SD-BB-04A 
GL63-SD-BB-01 B 

0.75 X203-94 
0.80 X116-91 
0.53 Xl 16-91 

Exposure 
Route-Specific 
Values for Soils 

0.4 

~ 
0.1 
78 

390 
4700 
2900 
1600 

'II 

3700 
23 

1600 

390 
390 

550 

23000 

16000 
·. 16000 

3100 
4700 
4700 
23000 

0.9 

0.09 
0.9 

Exposure 
Route-Specific 
Values for Soils 

750 
690000 

1300 
1800 

270 

69000 
10 

13000 

650 

EPA 
Region IX 

Soil 

1600 

390 
390 

550 

23000 

520 

Ecological Ecological 
Soil Sediment 



0 
--.J 
0 
(;) 
0 
:::::! 
-u 

I\) 

r\:i 
<O 

() 
-1 
0 
~ 
(JI 
~ 

Minimum Maximum 
Frequency Detection Detection 

Parameter of Detection m k m k 
BENZO K FLUORANTHENE 10/14 0.2 3.5 
BIS 2-ETHYLHEXYL PHTHALA TE 7/15 0.00097 3 
BUTYL BENZYL PHTHALATE 2/14 0.00056 0.0014 
CARBAZOLE 6/10 0.11 1.5 
CHRYSENE 13/14 0.35 3.8 
Dl-N-BUTYL PHTHALATE 1/11 0.98 0.98 
Dl-N-OCTYL PHTHALATE 3/11 0.91 2.1 
DIBENZO A,H ANTHRACENE 3/14 0.055 0.26 
DIBENZOFURAN 4/11 0.074 0.6 
FLUORANTHENE 12/14 0.17 4.3 
FLUORENE 11/14 0.078 0.98 
INDENO 1,2,3-CD PYRENE 6/14 0.19 1.2 
NAPHTHALENE 2/11 0.29 0.6 
PHENANTHRENE 13/14 0.41 5.7 
PYRENE 13/14 0.45 4 
VOLATILE ORGANIC COMPOUNDS 
1, 1, 1-TRICHLOROETHANE 1/10 0.013 0.013 
2-BUTANONE 5/10 0.009 0.02 
ACETONE 1/10 0.026 0.026 
METHYLENE CHLORIDE 3/10 0.008 0.055 
TOLUENE 1/10 0.004 0.004 
XYLENES, total 2/10 0.004 0.006 
PESTICIDES I PCBS 
4,4'-DDD 9/12 0.21 0.72 
4,4'-DDE 9/12 0.074 0.35 
4,4'-DDT 9/12 0.051 0.19 
ALPHA-BHC 1/11 0.0055 0.0055 
ALPHA-CHLORDANE 5/11 0.013 0.021 
AROCLOR-1254 7/15 0.82 2.4 
DIELDRIN 1111 0.012 0.012 
ENDRIN 1/11 0.062 0.062 
GAMMA-CHLORDANE 1/11 0.021 0.021 
TOTAL AROCLOR 1/2 0.0121 0.0121 

TABLE 2-9 

BOAT BASIN SEDIMENT 
FREQUENCY OF DETECTION 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 
PAGE 2 OF 2 

lllinois'EPA TACO 
Exposure 

Route-Specific 
Average of Location of Values for Soils 
Detections Maximum Ingestion 

m k Detection m k 
1.02 X203-94 9 
1.1 GL63-SD-BB-03A 46 

0.071 B-103 16000 
0.38 X203-94 32 
1.1 X203-94 88 

0.53 X203-94 7800 
0.93 GL63-SD-BB-02A 1600 
0.17 B-204 0.09 
0.26 X203-94 
1.9 X116-91 3100 

0.27 X203-94 3100 
0.54 X116-91 I• 

0.37 X203-94 3100 
1.8 X203-94 3100 
1.4 Xl 16-91 

0.013 X203-94 
0.012 X203-94 
0.018 X203-94 7800 
0.033 GL63-SD-BB'01 A 85 

0.0040 X203-94 16000 
0.0050 X203-94 160000 

0.38 GL63-SD-BB-03B 3 
0.16 X203-94 2 

0.093 X203-94 2 
0.0055 X203-94 0.1 
0.018 GL63-SD-BB-03B 0.05 

1.3 B-204 
0.012 X203-94 0.04 
0.062 X203-94 23 
0.021 X203-94 0.05 
0.012 B-2 

Notes: Shaded values are screening values that are less than the maximum concentration. 
Illinois EPA= Illinois Environmental Protection Agency 
TACO = Tiered Approach to Corrective Action Objectives 

Illinois EPA TACO 
Exposure EPA Ecological Ecological 

Route-Specific Region IX Soil Sediment 
Values for Soils Soil Screening 

Inhalation Values 
m k 

31000 35 
930 12000 

24 

2300 
10000 

. .;, 

;~ ... 

1200 0.07 0.17 ., 

7300 
100000 1600 ,';ol 

13 8.9 
650 520 0.01 0.11 
410 210 0.1 0.14 

2.4 
1.7 
1.7 

0.8 0.09 
20 1.6 

0.03 
18 

20 1.6 
0.22 
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(J.) 
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Minimum Maximum Average of 
Frequency Detection Detection Detections 

Parameter of Detection u L u L 
INORGANICS 
ALUMINUM 216 87 350 218.5 
COPPER 1/6 8 8 8 
IRON 3/6 162 554 388.3 
NICKEL 1/6 8 8 8 
ZINC 216 41 44 42.5 
ARSENIC 1/4 1.4 1.4 1.4 

BARIUM 6/6 31 52 38.8 

BORON 212 560 573 567 
CALCIUM 6/6 95 52500 32365 
CHROMIUM 3/5 9 11 10 
MAGNESIUM 6/6 41 20800 12530 
MANGANESE 6/6 8 60 35.8 
POTASSIUM 6/6 4.1 2920 1640 
SODIUM 6/6 108 42100 22770 
STRONTIUM 212 370 373 372 
MISCELLANEOUS 
AMMONIA 1/1 0.18 0.18 0.18 
CHEMICAL OXYGEN DEMAND 1/1 20 20 20 
HARDNESS 1/1 405 405 405 
NITRITE/NITRATE 1/1 1.1 1.1 1.1 
PHOSPHORUS ELEMENTAL 212 0.08 0.12 0.1 
TOTAL SUSPENDED SOLIDS 1/1 6 6 6 
VOLATILE ORGANIC COMPOUNDS 
CIS-1,2-DICHLOROETHENE 1/1 2 2 2 
TOLUENE 1/3 4 4 4 
XYLENES, TOTAL 1/3 4 4 4 
TRICHLOROETHENE 1/3 1 

Note: Shaded values are screening values that are less than the maximum concentration. 
MCL ; Maximum Concentration Limit 
AWQC ; Ambient Water Quality Criteria 

TABLE 2-10 

BOAT BASIN SURFACE WATER 
FREQUENCY OF DETECTION 

SITE 17 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

Groundwater Region IX 
Remediation 

Location of Objective Tapwater 
Maximum Class I 
Detection 

GL63-SW-BB-03 36000 
C-5 650 1400 

GL63-SW-BB-03 5000 11000 
C-5 100 730 

GL63-SW-BB-01 10000 1400 
GL63-SW-BB-03-F 50 I I• 

C-5 
C-5-F 

2000 2600 

C-5-F 3300 
GL63-SW-BB-01 

C-5 100 110 
GL63-SW-BB-01 

C-5 150 880 
GL63-SW-BB-01 
GL63-SW-BB-01 

C-5-F 22000 

C-5 210 
C-5 
C-5 
C-5 10000 1000 
C-5 0.73 
C-5 

C-5 70 61 
GL63-SW-BB-03 1000 720 
GL63-SW-BB-03 10000 1400 

C-5 5 1.6 

Illinois Illinois Ecological 
FED FED Human Health Human Health Surface Water 
MCL AWQC Water Quality Water Quality Screening 

Standards Subtitle D Values 
u L 

8.96 
II 1000 

52.01 
118 

50 148 

1000 1000 1000 5000 

11 

50 50 1000 

10000 
7 

590 
6800 6800 51000 5600 110 

120 
2.7 2.7 370 29 940 
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J. LAMEY 816103 
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P:IGIS\GREA TLAKES _ NTCIAPRISITE17 _OUTFALLS.APR STORM SEWER OUTFALL LOCATIONS 8/6/03 JAL 
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J. LAMEY 
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Storm Sewer 
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Fence 

- Surface Water 
D Tree Line 

DATE 

816103 
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SCALE 
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SITE 17 - PETIIBONE CREEK AND BOAT BASIN 

NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

1400 0 i------
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DRAWING NO. 
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N3939 
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DATE 
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P:IGIS\GREATLAKES_NTC\QAPP _2001 .apr\ SITE 17 - Proposed and Historic locations 09/06/01 ACS 
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1::J.. 
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/\/ 
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A. SEAGER 
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4cm-3' 
3'-6' 
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Buildings 
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DATE 

415/01 

DATE 

COST/SCHEDULE-AREA 

SCALE 

AS NOTED 

SD-PC-05 
SW-PC-05 

SD-PC-06 
SW-PC-06 

Historic Locations 
• SB 

• so 

• so 

• SW 

~Tetra Tech NUS, Inc. 

PROPOSED AND HISTORIC SAMPLE LOCATIONS 
SITE 17 - PETTIBONE CREEK AND BOAT BASIN 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

' ' 
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..J 

500 

N 
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P:\GIS\GREATLAKES_NTC\FIELD_RESEARCH_SDTAGS_APR\PETTIBONE CREEK- SEMIVOLATILE ORGANICS IN SEDIMENT JCB 5/23/01 

NO_ DATE REVISIONS 

X210-94 {ug/kg) 
BIS{2-ETHYLHEXYL)PHTHALATE 

Xll8-91 {ug/kg) 
1,2-DICHLOROBENZENE 

Xll2-91 {ug/kg) 
BUTYL BENZYL PHTHALATE 
DIBENZOFURAN 

SD-PC-10 (ug/kg) 

210 J 
960 

BIS(2-ETHYLHEXYL)PHTHALATE 1000 
CARBAZOLE 830 
DIBENZOFURAN 470 
DIMETHYL PHTHALATE 190 

~1 

X207-94 {ug/kg) 
4-METHYLPHENOL 820 
BIS(2-ETHYLHEXYL)PHTHALATE 22000 
DI-N-BUTYL PHTHALATE 1100 

X201-94 (ug/kg) 
BIS(2-ETHYLHEXYL)PHTHALATE 300000 
BUTYL BENZYL PHTHALATE 420 J 
CARBAZOLE 950 
DI-N-BUTYL PHTHALATE 740 
DI-N-OCTYL PHTHALATE 23000 
DIBENZOFURAN 510 

X206-94 (ug/kg) 
BIS(2-ETHYLHEXYL)PHTHALATE 
CARBAZOLE 
DIBENZOFURAN 

J 

J 

J 

12000 
1200 
330 J 

(ug/kg) 
BIS(2-ETHYLHEXYL)PHTHALATE 560 

BY CHKD 

r·• 
1.-" 

CARBAZOLE 220 
DI-N-BUTYL PHTHALATE 960 

SD-PC-11 {ug/kg) 
BIS(2-ETHYLHEXYL)PHTHALATE 2100 
ISOPHORONE 86 

DATE 

J_ BELLONE 511/01 

CHECKED BY DATE 
1-~-t-~~~~~-1-~~~~~~~~~~~~~~~~~~~~-+-~---ti--~~-+-~~---11--~~~~~~~~~~~~~~~~~~~~-~~~-1 

COST/SCHED-AREA 

SCALE 

AS NOTED 

070307/P 

'Ji \."~~,~~) 
1900 
85 
600 

J 

I 
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X210-94 (ug/kg) 
1,1-DICHLOROETHANE 
1,1-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

XllB-91 (ug/kg) 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

X209-94 (ug/kg) 
ACETONE 
TOTAL 1,2-DICHLOROETHENE 
VINYL CHLORIDE 

X112-91 (ug/kg) 
METHYLENE CHLORIDE 
TRICHLOROETHENE 

X20B-94 (ug/kg) 
ACETONE 
TOTAL 1,2-DICHLOROETHENE 
TRICHLOROETHENE 

SD-PC-10 (ug/kg) 
2-BUTANONE 
BENZENE 
CARBON DISULFIDE 
TOLUENE 
TOTAL XYLENES 

12 
B J 
700 
4 J 
670 

14 
59 
10 

5 J 
25 
30 

11 
7 

5 
25 
B 

16 

5 
B 
7 

n :)q" L ! ' 
~---' ld/ 

X207-94 (ug/kg) 
1,1,2,2-TETRACHLOROETHANE 
2-BUTANONE 31 
4-METHYL-2-PENTANONE 3 
ACETONE 46 
CARBON DISULFIDE 4 
ETHYLBENZENE 6 
STYRENE 3 
TETRACHLOROETHENE 21 
TOLUENE 12 
TOTAL 1,2-DICHLOROETHENE 34 
TOTAL XYLENES 33 

J 

J 

J 

J 
J 

J 
J 
J 
J 

J 

TRICHLOROETHENE 13 J 

I , ti 1 :·"""; ,, '--1, :; 
:~:xJ X114-91 (ug/kg) 

.,;~~-, METHYLENE CHLORIDE 

Xll 7-91 (ug/kg) 
ACETONE 
METHYLENE CHLORIDE 

24 J 
16 

(ug/kg) 
1,1,1-TRICHLOROETHANE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 

1..6~::.;;...--..-.-i!"-~ TRICHLOROETHENE 

J, BEUONE 511/01 

DATE 

COST/SCHED-AREA 

SCALE 

AS NOTED 

B 
16 
9 
5 
7 

J 

'-·, 

49 

6 J 

11 J 

7 J 
16 

6 J 
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X210-94 (ug/kg) 
4,4'-DDD 
ALPHA-CHLORDANE 
AROCLOR-1254 
DIELDRIN 
ENDRIN 
ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 

5.7 
2.4 
69 
0.59 J 

6 
6.1 
1. 7 J 

Xll8-91 (ug/kg) 
AROCLOR-1254 
ENDRIN 

X209-94 (ug/kg) 
4,4'-DDT 
AROCLOR-1016 
AROCLOR-1260 
ENDRIN 

X207-94 (ug/kg) 
4,4'-DDD 
4,4'-DDT 
ALPHA-CHLORDANE 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
ENDOSULFAN II 
EN DR IN 
GAMMA-CHLORDANE 

X201-94 (ug/kg) 
4,4'-DDD 26 

42 

12000 J 
260 J 

0.73 J 
12 J 
11 J 
0. 71 J 

53 
69 
12 
650 
460 
5.8 

SD-PC-09 (ug/kg) 

1.1 J 
270 
310 
4. 8 
12 

170 
110 

; I ; ;j 

·-··-~r,~~-~j 
Xll7-91 (ug/kg) 

... _A_R_o_c~L;"O"'R"'-"'1'"'0"'1"'6========"'8"'3""""'J:!!!..1~_6.:~
1

~~----'. AROCLOR-1254 480 

SD-PC-11 (ug/kg) 

9 .1 J -lk 
~ ........ ,,,_,,.._,.,._..,,,. .... ,.....,,....,.... ........ ,.,...-9_....,..,,...,, tf,,.-~_·_.. _________________ ~ 

\1 ~;=1 lj 
X204/205-94 (ug/kg) 
X204-94 (ug/kg) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

"'"7';~~=:'':!%::::=::=::=::=:::::=!~:::!!:!'.!!!l~~=='l__tl~ALPHA-CHLORDANE 
AROCLOR-1016 

;<i 

0.53 J 
10 J 

AROCLOR-1254 
AROCLOR-1260 
DELTA-BHC 
DIELDRIN 
ENDRIN 

3300 
230 
170 
84 
1300 
3200 
1400 
120 
36 J 
210 
96 
36 
110 J 

3100 
290 J 
310 
1600 
3300 
1700 

4,4'-DDT 
ALPHA-CHLORDANE 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
ENDOSULFAN II 
ENDRIN 33 (ug/kg) 

ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 
METHOXYCHLOR 
X205-94 (ug/kg) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
AROCLOR-1016 
AROCLOR-1254 
AROCLOR-1260 
DELTA-BHC 

' DIELDRIN 
ENDOSULFAN I 
ENDRIN 

130 J 
36 J 

HEPTACHLOR l. 3 J !-"!+----ii'-""'"" 
<...;.;.;;o~~~~~~~~=""'~"""-JJ!\. 

SD-PC-08 (ug/kg) 
4,4'-DDD 
4,4'-=DDE 
4,4'-DDT 
ALPHA-CHLORDANE 
AROCLOR-1254 

SITE3 (ug/kg) 
4,4'-DDD 
4,4'-DDE 

55 
48 
34 
7.7 
510 

4,4'-DDT 
BIS(2-ETHYLHEXYL)PHTHALATE 
HEPTACHLOR 82 
TOTAL DDT RESIDUES 

(ug/kg) 

48 
67 
60 

15 J 
8. 8 
10 

J 
J 
J 

ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 

SD-PC-01 (ug/kg) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

-~o::::~-,,,~ 

/ 

30 
210 
85 J 
46 J 

42 J 
50 J 
38 J 
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,----------------d~~:;!~EN~ug/kg) 160 J 

SD-PC-11 (ug/kg} BENZO(A)PYRENE 330 J 
BENZO (A} ANTHRACENE 350 J BENZO (B) FLUORANTHENE 340 J 
BENZO (A) PY RENE 270 J BENZO (K} FLUORANTHENE 340 J 
BENZO(B}FLUORANTHENE 290 J CHRYSENE 410 J 

BENZO {K) FLUORANTHENE 360 J FLUORANTHENE 950 

CHRY~ENE 

FLUORANTHENE 
INDENO(l,2,3-CD)PYRENE 
PHENANTHRENE 
PY RENE 

380 J INOENO(l,2,3-CD)PYRENE 300 J 
840 PHENANTHRENE 820 

150 Ji~P-Y~R~E~N~E;..._~~~~~~~~8~7~0;._.::.,i 
460 J 

590 

X210-94 (ug/kg) 
BENZO(A)ANTHRACENE 
CHRYSENE 
FLUORANTHENE 
PHENANTHRENE 
PY RENE 

Xlll-91 (ug/kg) 
ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 

300 
500 
480 
460 
450 
540 
1400 
450 J 
1300 
1200 

(ug/kgl 
2-METHYLNAPHTHALENE 93 

130 
FLUORANTHENE 
INDENO(l,2,3-CD)PYRENE 
PHENANTHRENE 
PY RENE 

X207-94 (ug/kg) 
BENZO(A)ANTHRACENE 2700 
BENZO(A)PYRENE 3200 
BENZO(B)FLUORANTHENE 4300 
BENZO(K)FLUORANTHENE 280or------......... ______________________ _ 
CHRYSENE . 3300 
FLUORANTHENE 6700 
PHENANTHRENE 5000 
PYRE NE 4600 

X201-94 {ug/..kg) 
2-HETHYLNAPHTHALENE 
ACENAPHTHENE 

110 J 
730 

ANTHRA.CENE 8 4 0 
BENZO (A) ANTHRA.CENE 2200 
BENZO (K) FLUORANTHENE 2300 
CHRYSENE 2300 
FLUORANTHENE 310 0 
FLUORENE 6 8 0 
NAPHTHALENE 130 J 

Xll3-91 (ug/kg) 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE , 
FLUORANTHENE 
PHENANTHRENE 
PY RENE 

190 J 

210 J 
170 J 

190 J 
370 J 

310 J 

410 J 

410 
490 
750 
420 

Xll 7-91 (ug/kg) 
FLUORANTHENE 
PHENANTHRENE 
PYRENE 

250 
190 
250 

Xll2-91 (ug/kg) 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
FLUORANTHENE 
FLUORENE 
INDENO(l,2,3-CD)PYRENE 
NAPHTHALENE 

J 
J 
J 

290 J 
1500 
2000 
4400 
4800 
3400 
3500 
4700 
11000 

Xll5-91 (ug/kg) 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
FLUORANTHENE 

320 J 
1000 
1700 J 
3700 
4000 J 

3000 
2800 J 
3900 J 

9300 
1000 
3100 
550 J 

8400 
6800 J 

PHENANTHRENE 
PY RENE 

(ug/kg) 
2-METHYLNAPHTHALENE 

ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(G,H,I)PERYLENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 

160 J SD-PC-09 (ug/kg) 

610 2-METHYLNAPHTHALENE 85 J 
580 ACENAPHTHENE 500 
2200 ANTHRACENE 910 
1800 BENZO(A)ANTHRACENE 2400 
960 BENZO(A)PYRENE 1700 
2600 BENZO(B)FLUORANTHENE 2400 
370 J BENZO(G,H,I)PERYLENE 580 
5900 BENZO(K)FLUORANTHENE 1800 
580 CHRYSENE 2700 
903 FLUORANTHENE 5600 
270 J FLUORENE 510 
6800 INDENO(l,2,3-CD)PYRENE 520 J 
4700 NAPHTHALENE 170 J 

~~~~~~~;:::::::~====:!1 PHENANTHRENE 4800 
~ ._P_Y_R_E_N_E.._~~~~~~~~~4-2~0-0~_, 

SD-PC-07 (ug/kg) 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 

-~----. FLUORANTHENE 
PY RENE 

75 J 
260 J 
210 J 

4 90 
280 J 

600 
510 

X206-94 (ug/kg) 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 

120 J 
530 
3400 

N 

SD-PC-08 (ug/kg) 
ACENAPHTHENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 

160 Jr-~~~~~~~~~~~~-;r::H'it~i:l'--..;t~;;;;;~~~~~~~~ 
320 J 
760 
490 
520 
450 
790 
1700 
220 J 

220 J 
1700 
1400 

BENZO (A) ANTHRACENE 
BENZO (A) PYRENE 

~~~~~~~~~~~~~~~~~~iiri-._._._._._._._._._~~~~~~~~~~~::::::::::~BENZO(B)FLUORANTHENE ~----------------1CHRYSENE 
X204/205-94 (ug/kg) FLUORANTHENE 
X204-94 NAPHTHALENE 

2200 J 
4300 
3500 J 
7200 
300 J 
4800 
6100 

FLUORANTHENE 
FLUORENE 
INDENO(l,2,3-CD)PYRENE 
PHENANTHRENE 
PY RENE 

SD-PC-03 (ug/kg) 
BENZO(A)ANTHRACENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
FLUORANTHENE 
PHENANTHRENE 
PY RENE 

Xll4~91 (ug/kg) 
FLUORANTHENE 
PHENANTHRENE 
PY RENE 

100 Jl-..J.~!J.~~:4;:JU.....4,....~4-~JJ~~i;;i;;~~~~~~.,~r--:;;~1 
180 J 

130 J 
180 J 

85 J 
160 J 

280 J 

190 J 
280 J 

SD-PC-04 (ug/kg) 
BENZO(A)ANTHRACENE 
BENZO (A) PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 1; CHRYSENE 
FLUORANTHENE 

180 
140 
110 
180 
220 
510 
330 
400 

J 
J 

J 
J 

J 

J 

J 

ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(B)<LUORANTHENE 
CHRYSENE 
FLUORANTHENE 
FLUORENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

160 
120 
220 
880 
730 
870 
1600 
220 
170 
1100 
1400 

J 

J 

SD-PC-02 (ug/kg) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(K)FLUORANTHENE 

PHENANTHRENE 
PY RENE 

DATE 

J. BELLONE 513101 

COST/SCHED-AREA 

SCALE 

AS NOTED 

150 
130 
290 
190 
310 
200 
300 

J 

J 
J 
J 
J 
J 
J 

BENZO (A) ANTHRACENE 1700 J =~~=~=THRENE 
FLUORANTHENE 3000 
PHENANTHRENE 3100 
PYRENE 2400 

SD-PC-01 (ug/kg) 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
FLUORANTHENE 
PHENANTHRENE 

120 J 

290 J 
200 J 
190 J 
270 J 

370 J 

660 
570 
550 

LEGEND 
PY RENE ... « 

1250 
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DRAWING NO. REV. 
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SD-PC-10 
ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIIJM 
CADMIUM 
CALCIUM 
CHJl.OMIIJM 
COBALT 
COPPER 

IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 

Xll8-91 (mg/kg) 
ALUMINUM 10800 
ANTIMONY 60. 4 

~-----~IARSENIC 19.7 

Xll 7-91 
ALIJMINUM 
ARSENIC 
BAA I UH 

(mq/kg) 
16200 BERYLLIUM 
28.2 J CADMIUM 
387 CALCIUM 

334 
7_5 

X210-94 (mg/kg) 
10100 

ARSENIC 8. 5 J 
B.a.RIUH 96. l 
BERYLLIUM 0. 8 8 
CALCIUM 83800 

BERYLLIUM 
CADMIUM 
CALCIOM 
CHROMIUM 
COB.a.LT 
COPPER 
IRON 

53. 8 Cl:IROMIUM 
51 • .6 J COBALT 
16800 COPPER 
380 IRON 

18.5 J 
19300 
57.2 
18.8 
10200 
33800 

H 4790 
61700 MAGNESIUM 6300 
60600 MA.NGANESE 1300 
13200 MERCURY 35. 9 J 

COBALT 8 .1 
69.8 

IRON 19300 

MAGNESIUM 
MANGANESE 
MERCURY 

5900 NIC!CEL Hi2 
2760 POTASSIUM 930 
1.46 J SELENIUM 3.3 J 

LEAD 48 .2 
MAGNESIUM 44300 
MANGANESE 616 

26.1 
POT.a.SSIUM 2880 
SODIUM 658 
THALLIUM 0.25 
VANADIUM 21. 2 
ZINC 820 

X208-94 
(mg/kg) ALUMINUM 
6130 ARSENIC 
18.7 BARIUM 
62.6 J BERYLLIUM 

1.6 J 

NICKEL 
SELENIUM 
SILVER 
SODIUM 
V>.NADIUM 
ZINC 

(mg/kg) 
12800 
17. 5 J 
104 
11.2 
1. 5 

1.6 CALCIUM 85700 
89400 CHROMIUM 42.2 
31.3 J COBALT 13.5 
9.9 COPPER 2530 
568 J IRON 36700 
2 J 1840 
19500 M.a.GNESIUH 38500 
303 MANGANESE 1110 
41100 J MERCURY 0.17 
1130 107 
1.1 J POTASSIUM 1680 
43.l J SELE~IUM 2.2 J 
1610 SODIUM 5540 
5.3 J THALLIUM 0.24 
8.5 VANADIUM 22.4 

614 l<::'.:.;IN'°'C'---'l.'-70"-'0'-"0-1 

1010 28.8 
8.4 J SOOHJH 1140 
37. 4 VANADIOM 20. 3 
3635 19400 
9.3 
100500 

Xl12-91 
.a.LUMINUH 
ARSENIC 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POT.a.SSIUM 
SILVER 

VANADIUM 
ZINC 

(mg/kq) 
4000 
9.5 J 
40 
3.5 
2.3 J 
7800 
57 
6.1 
1400 
11.4 
16600 
615 
37200 
460 

Xl 11-91 
ALUMINUM 
AJiSENIC 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
M>.NGANESE 
MERCURY 
HICKEL 

0.33 8 J POT>.SSIUH 
42 SELENIUM 
690 SODIUM 

1.9 
830 
9.1 
4470 

VANADIUM 
ZINC 

{mq/kg) 
ALUMINUM 10200 
ANTIMONY 10.4 J 
ARSENIC 
BARJUH 148 J 
BERYLLIUM 26. 9 J 
CADMIUM 7. 4 
CALCIUM 37900 
CHROMIUM l 07 J 

17.9 
COPPER 20200 J 
IRON 36700 
LE'.AD 5120 
M.a.GNESIUH 20200 J 
MANGANESE 1010 
MERCURY 0. 72 J 
NIC!CEL 288 J 
POT.a.SSIU~ 549 
SILVER 7.1 

1190 
VAN.a.OTOH 16.2 
ZINC 45100 J 

(mg/kg) 
4260 
9.8 J 
50.5 
3 

89600 
32.5 
6.5 
710 
18100 
265 
47200 

'" 0.256 J 
38.2 
780 
0.56 J 
1300 
12.l 
JOllO 

X209-94 
.a.LUHINUH 
ARSENIC 
BARIUM 
BERYLLIUM 
c.a.LcIUM 
CHROHIIJM 

IRON 
LEAD 
M.a.GNESIUH 
M.a.NGANESE 
MERCURY 
NICKEL 
POT.a.SSIUM 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

VANADIUM 
ZINC 

;~s~ J i-~~~~~~~~~~~~~~~~:77'~~~~~~~~-+,,.~: 

X207-94 (mg/kq) 
ALUMINUM 4450 
ARSENIC 7. 4 J 
BARIUM 50. 4 
BERYLLIUM 0. 72 
CADMIUM 2. 3 
CALCIUM 31800 
CHROMIUM 20.8 
COBALT 4. l 
COPPER 425 
IRON 12100 

167 
MAGNESIUM 15700 
MANGANESE 291 
MERCURY 0. 14 
NIC!CEL 19.4 

XllJ-91 (mg/kg) 
5300 

ARSENIC 6. 5 J 
BARIUM 95 
BERYLLIUM 0 .5 
CADMIUM 1. 6 J 
CALCIUM 70000 
CHROMIUM 16.4 

7.J 
COPPER 57.2 
IRON 15500 

103 
HAGNESIOM 40200 
MANGANESE 427 

S1TE4 (mg/kg) 
ARSENIC 18 
CADMIUM 3 
CHROMIUM 
COPPER 

MERCURY 
ZINC 

POTASSIUM 6Jfi MERCURY 0. 422 J 

SODIUM 548 
VANADIUM 12. 5 
i!NC 1230 

SD-PC-09 (mg/kg) 
ALUMINIJM 4000 
ARSENIC 9.5 

39.6 
BERYLLIUM 1. 5 

2.3 
CALCIUM 51100 
CHROMIUM 31. 4 J 
COPPER 1030 J 
CYANIDE 3.6 
IRON 14000 
LEAD 392 J 
MAGNESIUM 24800 

398 
MERCURY 1. 2 J 

45.1 
POTASSIUM 717 

3.B 
SODIUM 264 
VANADIUM 11. 9 
ZINC 2730 J 

NIClr;EL 23.4 
POTASSIUM 1100 
SILVER 2. 9 
V.a.NADIUM 15.6 
ZINC 240 

X201-94 (lrlq/kq) 
ALUMINUM 4320 
ARSENIC 5. 9 J 
BARllJM 54 .9 
BERYLLIUM 0.46 
CALCIUM 47800 
CllROMIUH 9. 7 
COB.a.LT 7. 1 
COPPER 38.2 
IRON 11600 

146 
MAGNESIUM 23700 
MANGANESE H 5 
MERCURY 0. 04 
NICP::EL 9.2 
POT.a.SSIUM 836 
SODIUM 292 
VANADIUM 15 
ZINC 159 

ALUMINIJM 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 

MAGNESIUM 

NIC!CEL 
POTASSIUM 
SODIUM 
V.a.NADIUM 
ZINC 

23.3 
0.49 
57200 
5.9 J 
so.a J 
22400 
40.2 J 
28200 
396 
17 .9 
684 
230 
7.6 
213 J 

.a.LUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

COBALT 
COPPER 

IROH 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
HIC!CEL 

7.• 
48.8 
0.62 
0.89 
53100 
21. 6 
5 
209 
2. 4 

15000 
278 
28100 

"' 0.26 
22.9 

ARSENIC 4. 8 
BERYLLIUM 26.8 J 

.. CALCIUM 31400 
CHROMIUM 9. 6 J 

6.3 
COPPER 14.2 J 

.. IRON 10900 

LEAD 25.5 
MAGNESIUM 16300 J 
MANGANESE 3 8 3 
NICKEL 13.1 J 

~POTASSIUM 974 
1'1 

VANADIUM 1 J. l 
64.2 J 

(mg/kg) ll'.115-91 (mq/kq) 
16000 ALUMINUM 4420 
1.1 J ARSENIC 5.8 J 
68.6 BARIUM 48.3 
1. 3 BERYLLIUH 0. 5 
7GOOO CADMIUM 2 .1 J 
25.3 H.800 
11.5 CHROMIUM 32.2 
106 
23100 COPPER 304 
46. 9 l. 5 
39500 9044 
541 LEAD 1890 
1.06 MAGNESIUM 37200 
36 · 1 f'Q.NGANESE 370 
4700 0.737 J 
700 POT.a.SSIUH 660 
0.49 SODIUM 480 
29.1 VANADIUM 7.6 X204/205-94 (mg/kg) 

870 X204-94 
~-------I ALUMINUM 11600 

(mg/kg) 
4060 
27 .1 
24.9 J 
1.3 J 
70800 
12.8 J 
5.B 
131 J 
14900 
91.7 

sD-PC-03 (mg/kg) 
~-------<.a.LUMINUH 4080 
C-4 (mg/k9) ARSENIC 5.8 
ARSENIC 11 BARIUM 27. 7 J 
BARIUM 87 CALCIUM 
CADMIUM 2. 2 CHROMIUM 
CHROMIUM 43 COBALT 

370 COPPER 
IRON 2500 IRON 
LEAD 22 0 LEAD 
MANGANESE 590 MAGNESIUM 
MERCURY 

POTASSIUM 

42100 
16.S~ J 

• .2 

" J 
16800 
43.l 
23600 J 
367 
18. 7 J 

"' 

ANTIMONY 15.5 J 
ARSENIC 22. l 
BARIUM 208 
BERYLLIUM 2 .4 
CADMIUM 4. 7 
CALCIUM 88700 
CHROMIUM 61. 6 
COBALT 18.1 
COPPER 465 
CYANIDE 3.9 
IRON 19000 
LEAD 392 
MAGNESIUM 24600 
MANGANESE 2140 
MERCURY 1.4 

·"'i'Fo~--'-'"'-"-1~~~~= ~5~ :~~!~~!UM ;;~0 
19.2 SELENIUM 3.5 J ='W'----7'-''"-·"-6 --"J-'iSILVER 42.l 

SOOIOM 765 
VANADIUM 25.6 
ZINC 1160 
X205-94 
ALUMINUM 12400 

~-----~ ARSENIC 24 

SO-PC-01 (mg/kg) 
ALUMINUM 4900 
ARSENIC 8. 5 
BARIUM 27. 3 
BERYLLIUM 0. 76 
CADMIUM 2 .8 
CALCIUM 52800 

12.9 J 
53.2 J 
14100 
40.5 J 
25700 

"' 18. 7 
POTASSIIJM 841 
SILVER 2 

'" VANADIUM 14.9 
UNC 262 J 

BARIUM 1£7 
BERYLLIUM 3 
CADHIUM 5.6 
CALCIUM 102000 
CHROMIUM 69.2 
COB.ALT 15.4 
COPPER 475 
CYANIDE 4 .2 
IRON 17300 
LEAD 435 
MAGNESIUM 29800 
MANGANESE 2470 
MERCURY 1. 6 
NICKEL 445 
POTASSIUM 3290 
SELENIUM 5 J 
SILVER 50.8 
SODIUM HS 
THALLIUM 0 .39 
VANADIUM 26. 9 
ZINC 605 

ARSENIC 
BAJtlUH 
CALCIUM 

{mq/kq) 
2~10 

•. s 
29. 7 
6UOG 
9.5 J 

" J 

N 

t 

~------- ~~!!~~~ 
45.4 J 
34200 

~------~I SD-PC-05 (111g/k.g) 
ALUMINUM 10800 

SD-PC-06 (111g/kg} ARSENIC 7.6 
ALUMINUM 9200 44.4 J 
ARSENIC 23.9 BERYLLIUM 0.72 J 

42.2 J CADMIUM 1.4 
BERYLLIUM 0. 7 J 74600 
CADMIUM 
CALCIUM 
CHROMIUM 

COPPER 

1. 2 CHROMIUM 
80100 
15.9 J COPPER 
9_8 

21.1 J LEAD 

21 J 

10.5 
23 .2 J 
19700 

X202-94 (mg/kql 
ALUMINUM 3740 
.a.RSENIC 6.1 J 

55.2 
BERYLLIUM 0. 3 

65000 
CHROMIUM 13 
COBALT 
COPPER 
IRON 
LEAD 
M.a.GNESIUH 

18500 MAGNESIUM 
19.8 
37000 J MANGANESE 

559 
MERCURY 

6.9 
16.9 
16000 .. 
36400 
472 
0.09 
10.4 

LE>.D 20. 6 HANG.a.NESE 
41100 J MERCURY 0

_
23 

J NIC!CEL 

MANG>.NESE 513 NICKEL 25 _3 J POTASSIUM 1060 
NICKEL 25.l J POT.a.SSIUH 3290 SODIUM 227 
POTASSIUM 2920 262 VANADIUM ·1J.8 
SODIUM 221 TH.a.LLIUM 0 _53 ZINC 83.3 

MAGNESIUM 

VANADIUM 21 8 VANADIUM 24 .1 
ZINC 55.6 J ZINC 63.2 J 

AS NOTED 

XlH-91 (mg/kgJ 
ALUMINUM 3600 
ARSENIC 19.6 J 
BARIUM 26.6 
CALCIUM 45500 
CHROMIUM 11. 7 
COBALT 4. 8 
COPPER 21.3 
IRON 10800 
LEAD 36 
MAGNESIUM 22700 
MANGANESE 390 
MERCURY 0.283 J 
POTASSIUM 630 
VANADIUM 10. 7 
ZINC 82 

HERCOR.Y 
N1CKEL 

VAN>.DIUM 
ZINC 

0.15 J 
10 .,, 
"' 10.5 

~
GEND 

• Sediment Sample N Structures 
-_/ Basemap 

1250 1250 Feet 

~~_KTCV'BD_RESEARCHISOT,\C;SAPRIPETTWIONO_ 

CREEK· METALS IN SEDIMENT Jell SQ3I01 

METALS IN SEDIMENT 
SITE 17 - PETTIBONE CREEK 

NAVAL TRAINING CENTER 
GREAT LAKES, ILUNOIS 

AGURE2-8 

2-45 

Date: 
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P:\GIS\GREATLAKES_NTC\FIELD_RESEARCH_SWTAGS.APRIPETIBONE CREEK - SEMIVOLITILE ORGANICS IN SURFACE WATER JCB 5123101 

.. -

NO. DATE REVISIONS BY CHKD APPD 

1 

REFERENCES 

!;-¥··-~........-.--.. 

:1:----···· ... ~ 

SW-PC-11 (ug/L) 
BIS(2-ETHYLHEXYL)PHTHALATE 3 

J. BELLONE 

CHECKED BY DATE 
Jt--+-----t-------------------+---+----+-----+-----------------------1 

COST /SCH ED-AREA 

SCALE 

AS NOTED 

070307/P 
------·-----------

LEGEND 

NTC Great Lakes 
RI/RA Site 17 
Section: 2.0 

Revision: O 
Date: September 2003 

Page: 47 of 65 

N 

B Surface Water Sample 
N Building 
~/\v/ Basemap 

1000 0 1000 Feet 

CONTRACT NO. 

SEMIVOLATILE ORGANICS IN SURFACE WATER APPROVED BY 

SITE 17 - PETIIBONE CREEK 

DATE 

NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

2-47 

APPROVED BY DATE 

DRAWING NO. REV. 

FIGURE 2-9 0 

CTO 0154 



P:\GIS\GREATLAKES_NTC\FIELD_RESEARCH_SWTAGS.APR\PETIBONE CREEK-VOLITILE ORGANICS IN SURFACE WATER JCB 5/23/01 

070307/P 

SW-PC-11 (ug/L) 
1,1-DICHLOROETHANE 
METHYLENE CHLORIDE 

8 J 
56 

TOTAL 1,2-DICHLOROETHENE 69 
TRICHLOROETHENE 
VINYL CHLORIDE 

DATE 

J. BELLONE 513/01 

DATE 

COST/SCHED-AREA 

SCALE 

AS NOTED 

12 

34 

LEGEND 

NTC Great Lakes 
RI/RA Site 17 
Section: 2.0 

Revision: O 
Date: September 2003 

Page: 49 of 65 

N 

Surface Water Sample 
Building 
Basemap 

1000 

VOLATILE ORGANICS IN SURFACE WATER 

SITE 17 - PETIIBONE CREEK 

NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

2-49 

0 1000 Feet 

CONTRACT NO. 

APPROVED BY DATE 

APPROVED BY DATE 

DRAWING NO. REV. 

FIGURE 2-10 0 

CT00154 



P:\GIS\GREATIAKES_NTC\FIELD_RESEARCH_SWTAGS.APRIPETIBONE CREEK - METALS IN SURFACE WATER JCB 5/23/01 

C-1 (ug/L) 
ALUMINUM 68 
BARIUM 80 
BORON 683 
CALCIUM 132 
COPPER 8 
IRON 1813 
MAGNESIUM 4 9 
MANGANESE 4 8 3 
POTASSIUM 4. 4 
SODIUM 53 
STRONTIUM 362 
ZINC 272 
C-1 (FILTERED) (uq/L) 
BARIUM 68 
BORON 626 
CALCIUM 125 
MAGNESIUM 4 7 
MANGANESE 450 
POTASSIUM 3. 7 
SODIUM 51 
STRONTIUM 342 
ZINC 111 

SW-PC-11 (uq/L) 
ALUMINUM 539 
ARSENIC 3.1 
BARIUM 103 
CALCIUM 123000 
COPPER 100 
IRON 4270 J 
LEAD 36.8 J 
MAGNESIUM 43600 
MANGANESE 548 
POTASSIUM 8160 
SODIUM 41800 
ZINC 502 
SW-PC-11 (FILTERED) (ug/L) 

SW-PC-07 
ARSENIC 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
SW-PC-07 
ARSENIC 
BARIUM 

ARSENIC 1. 5 
BARIUM 95 
CALCIUM 126000 
COPPER 5 
MAGNESIUM 45400 
MANGANESE 353 
NICKEL 22 
POTASSIUM 8460 
SODIUM 54100 
ZINC 104 

CA LC I OH 
COPPER 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
ZINC 

SW-PC-03 (ug/L) 
ALUMINUM 1090 
ARSENIC 1.3 
BARIUM 28 
CALCIUM 37100 
IRON 1530 
LEAD 15.4 
MAGNESIUM 13900 
MANGANESE 7 8 
POTASSIUM 4030 
SODIUM 28700 

(ug/L) 
I. 1 ,. 
81000 
253 
31500 
33 
4560 
73000 

(FILTERED) 
I 
51 
78700 
8 
31000 
28 
4410 
70200 
19 

SW-PC-03 (FILTERED) (ug/L) 
ARSENIC 2 
BARIUM 41 
CALCIUM 37500 
COPPER 
MAGNESIUM 13900 
MANGANESE 18 
POTASSIUM 3720 
SOD I UH 30200 
ZINC 12 

LEGEND 

D 

IY , ', , ~ 

Surf ace Water Sample 
Building 
Basemap 

NO. DATE REVIS!ONS 

070307/P 
'----------------

SW-PC-10 (ug/L) 
ARSENIC 1. 4 
BARIUM 40 
CALCIUM 67 500 
COPPER 18 
CYANIDE 12 
IRON 329 
MAGNESIUM 26100 
MANGANESE 82 

D-2 (ug/L) 
ALUMINUM 154 
BARIUM 74 POTASSIUM 7910 

BORON 967 SODIUM 58700 

CALCIUM 133 ZINC 113 

CHROMIUM 7 SW-PC-10 (FILTERED) (ug/L) 

IRON 270 ARSENIC 1 

MAGNESIUM 59 BARIUM 44 

MANGANESE 10 6 CALCIUM 66200 

NICKEL 9 COPPER 10 

POTASSIUM 3. 6 MAGNESIUM 26000 

SODIUM 148 MANGANESE 8 6 

STRONTIUM 385 
D-2 (FILTEREDI (ug/L) 
ALUMINUM 61 
BARIUM 71 
BORON 922 
CALCIUM 129 
CHROMIUM 
MAGNESIUM 57 
MANGANESE 9 9 
NICKEL 8 
POTASSIUM 3. 9 

(ug/L) 

SODIUM 144 
STRONTIUM 376 

(ug/L) 
ALUMINUM 115 
BARIUM 53 
CALCIUM 97 SW-PC-04 (ug/L) 

CHROMIUM 15 ALUMINUM 2050 

IRON 238 ARSENIC 2.4 

MAGNESIUM 4 5 BARI UH 39 

MANGANESE 64 CALCIUM 43 900 

POTASSIUM 2. 6 COPPER 1 7 

SODIUM 106 IRON 2880 J 

STRONTIUM 334 LEAD 12.6 

D-1 (FILTERED) 
BARIUM 50 

MAGNESIUM 16500 
MANGANESE 123 

(ug/L) 

BORON 53 POTASSIUM 4530 

CALCIUM 94 SODIUM 49800 

CHROMIUM 10 ZINC 63 

MAGNESIUM 44 SW-PC-04 (FILTERED) 

MANGANESE 60 BARIUM 67 

POT ASS IUH 2. 7 CALCIUM 41500 

SODIUM 104 COPPER 6 

STRONTIUM 325 MAGNESIUM 14800 
MANGANESE 20 
POTASSIUM 3950 
SODIUM 

BY CHKD APPD 

(ug/L) 
861 
3. 3 
65 
85300 
2350 J 
6. 9 J 
37700 
230 
4350 
89800 
42 

(FILTERED) 
2 .1 
10 
86300 
3 
38700 
54 
4180 
91800 
11 

REFERENCES 

(ug/L) 

SW-PC·-06 (ug/L) 
ALUHHIUM 2 9 8 
ARSENl c 2. 1 
BARIUM 40 
CALCIUM 69200 
IRON 455 
MAGNESIUM 27800 
MANGANESE 8 9 
POTASHUH 4080 
SODIUM 42000 

NTC Great Lakes 
RI/RA Site 17 
Section: 2.0 

Revision: 0 
Date: September 2003 

Page: 51of65 

~-~--:--"""!--------------------------------------JA-1 (uq/L) ~ ~ ALUMINUM 113 -. :y•> ~~~~~:M E 9 
'~l~~ ~~~HI~~~/L\se ~:~~MIUM ;2 
,,,. ] BARIUM 45 MAGNESIUM 32 

'f . .- (, BORON 6 91 ~~~~~ESE ~ ~ 5 
I ' COPPER 6 

.
l i,:,· .·!.,::· ~g=ES IUM ; ~ 8 m~~~: :: ~ ~: 

• MANGANESE 121 

~~;::::------=======::--------------JPO'!'ASSIUM 21 A-1 (FILTERED) SODIUM 85 ALUMINUM 123 
STRONTIUM 307 BARIUM 37 

C-3 (ug/L) 
ALUMINUM 263 
BARIUM 117 
BORON 683 
CALCIUM 129 
CHROMIUM 7 
COPPER 22 

(ug/L) 
185 
41 

IRON 10010 

SW-PC-09 
ALUMINUM 
BARIUM 
CADMIUM 
CALCIUM 
COPPER 

6 
70700 
16 
354 
26100 
51 
5140 
56700 
84 

(ug/L) 
ARSENIC 1 .1 
BARIUM 39 
CALCIUM 64500 
COPPER 40 
IRON 496 
MAGNESIUM 24400 

MAGNESIUM 52 
2031 
33 
6. 9 
33 
564 
133 

IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
ZINC 
SW-PC-09 
ARSENIC 

(ug/L) 
ALUMINUM 92 

53 
858 
95 
IO 

COPPER 10 
IRON 176 
MAGNES I UH 3 9 
MANGANESE 77 

(FILTERED) 
I. 4 
38 
68300 
12 
25500 

5120 
54400 
61 

MERCURY 0. 16 
POTASSIUM 4. 8 
SODIUM 110 

C-2 (FILTERED) (ug/L) BORON 444 
BARIUM 45 CALCIUM 69 
BORON 699 CHROMIUM 6 
CAI.CIUH 76 MAGNESIUM 32 
MAGNESIUM 32 MANGANESE 115 
MANGANESE 115 NICKEL 13 
POTASSIUM 18 POTASSIUM 2.4 
sonruM 95 SODIUM 75 
STRONTIUM 305 STRONTIUM 225 

SW-PC-08 (ug/L) 
ALUMINUM 565 
ARSENIC 2. 5 

(ug/L) BARIUM 47 
CALCIUM 79200 
IRON 699 
MAGNESIUM 30500 
MANGANESE 51 
POTASSIUM 5230 
SODIUM 68700 
ZINC 49 
SW-PC-08 (FILTERED) (ug/LJ 
ARSENIC 1. 3 
BARIUM 55 
CALCIUM 78200 
COPPER 7 
MAGNESIUM 30900 
MANGANESE 3 6 
POTASSIUM 4940 
SODIUM 69600 
ZINC' 27 

(ug/L) 
402 

ARSENIC 3 .1 
BARIUM 43 
CAI.CIUM 65600 
COPPER 18 
IRON 720 
MAGNESIUM 25800 
MANGANESE 4 3 
POTASSIUM 3680 
SODIUM 60200 
SW-PC-01 (FILTERED) 
ARSENIC 1.3 
BARIUM 44 
CALCIUM 68900 

(ug/LI 

N 

(uq/L) 

COPPER 6 
STRONTIUM 380 
C-4 (FILTERED) {ug/L) SW-PC-06 (FILTERED) MANGANESE 32 

POTASSIUM 3510 
(ug/L) 

ALUMINUM 197 
ARSENIC 2.3 
BARIUM 41 
CALCIUM 68300 
COPPEF. 13 
M.AGNE!:!UH 28000 
MANGANESE 7 0 
POTASSIUM 3920 
SODIUM 42100 
ZINC 8 

SODIUM 52500 
SW-PC-02 (FILTERED) 
ARSENIC 1. 6 
BARIUM 37 
CALCIUM 62500 
COPPER 7 
LEAD 1 
MAGNESIUM 24200 
MANGANESE 2 2 
POTASSIUM 3400 

(ug/L) 

SODIUM 51100 
ZINC 9 

DRAWN BY DATE 

J. BELLONE 5/3101 

CHECKED BY DATE 

COST/SCHED-AREA 

SCAl.E 

AS NOTED 

ALUMINUM 87 
BARIUM 51 
BORON 840 
CALCIUM 94 
CHROMIUM 11 
COPPER 7 
MAGNES I UH 3 8 
MANGANESE 7 4 
NICKEL 7 
POTASSIUM 4. 5 
SODIUM 108 
STRONTIUM 372 

MAGNESIUM 27600 
MANGANESE 28 
POTASSIUM 3770 
SODIUM 64 600 
ZINC 10 

1500 

METALS IN SURFACE WATER 

SITE 17- PETTIBONE CREEK 

NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

0 1500 Feet 

CONTRACT NO. 

APPROVED BY DATE 

APPROVED BY DATE 

DRAW!NG NO. REV. 

FIGURE 2-11 0 

2-51 CTO 0154 



P:\GIS\GREATLAKES_NTC\FIELD_RESEARCH_SDTAGS.APR\BOAT BASIN - SEMIVOLATILE ORGANICS IN SEDIMENT JCB 5123/01 

,----, ~ 
'-·--/ i l j 

1500 
980 
600 

SD-BB-02 (ug/kg) 
DEPTH (00-03) 
BIS(2-ETHYLHEXYL)PHTHALATE 
CARBAZOLE 
DI-tt-OCTYL PHTHALATE 
DIBENZOFURAN 
DEPTH (03-06) 
BIS(2-ETHYLHEXYL)PHTHALATE 

2000 
200 J 
2100 
74 J 

1100 
150 J " ' ', - CARHAZOLE 

\ '-, DI-N-OCTYL 

/~~~' . .,._~"',.,.,..,=-'"-... -=, .. _-!/---. .-; .-. ""r--.-...----. ...... -...------

'\· 
~-

'"'-'\~-,.. B-103 (ug/kg) 
''"" BIS(2-ETHYLHEXYL)PHTHALATE 
'''<~~"c'._~~,._ BUTYL BENZYL PHTHALATE 

'·~) 

5800 
1400 

; 

/ 

, , 
· ....... ./ 

NTC Great Lakes 
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N 

- ---~~._._ ....... 

,~_~_!_~-~-~,-:-~-u-? ... :-,~-/-k_g_> ___ ....,,,.... ___ 1_,8,..o __ J__.ft_:'.~;~ 
'.,t--:;, 

NO. DATE REVISIONS CHKD APPO DRAWN BY 
11----1-------1----------------------+---">------+----+-----------------------·----1 

J.BELLONE 

CHECKED BY DATE 

COST/SCH ED-AREA 

SCALE 

AS NOTED 

070307/P 
~------------------------------· 

SD-BB-04 (ug/kg) 
DEPTH (03-06) 
BIS(2-ETHYLHEXYL)PHTHALATE 
CARBAZOLE 
DI-N-OCTYL PHTHALATE 

2700 
110 
910 

J 

LEGEND 

-----
,'---".~-~-)~,,r-;~-:;_;_--;~_;-;,;;~-~-:;_--

~J --:::--

,/_./' 200 

SEMIVOLA TILE ORGANICS IN SEDIMENTS 

SITE 17 - BOAT BASIN 

NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

Sediment Sample 
Structures 
Basemap 

0 200 Feet 

CONTRACT NO. 

APPROVED BY DATE 

APPROVED BY DATE 

DRAWING NO. REV. 

FIGURE 2-12 0 

2-53 CTO 0154 



P:IGISIGREATIAKES_NTC\FIELD_RESEARCH_SDTAGS.APR\BOAT BASIN -VOLITILE ORGANICS IN SEDIMENT JCB 5123/01 

/ 
/ 

NO. 

070307/P 

DATE 

9 
4 

J 

J 

i 
I 

! 

! 
/ 

; 

j 
! 

\ 
\ 
\ 

--~-~ i 
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N 

~--'=-~-·--~·----'-'~''------'---·~~~;~ 

J. BELLONE 511/01 

CHECKED BY DATE 

COST/SCHED-AREA 

SCALE 

AS NOTED 

9 J 

SD-BB-04 (ug/kg) 
DEPTH (03-06) 
2-BUTANONE 

// 
!! 
ff 

11 J 

\ 

LEGEND 

200 

VOLATILE ORGANICS IN SEDIMENTS 

SITE 17 - BOAT BASIN 

NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

Sediment Sample 
Structures 
Basemap 

0 200 Feet 

CONTRACT NO. 

APPROVED BY DATE 

APPROVED BY DATE 

DRAWING NO. REV. 

FIGURE 2-13 0 

2-55 CT00154 
---------- ----------~--------------~ 



P:\GIS\GREATLAKES_NTC\FIELD_RESEARCH_SDTAGSAPR\BOAT BASIN - PESTICIDES IN SEDIMENT JCB 5/23/01 

510 
200 
110 
1200 

720 
160 
84 
21 
1500 

REVISIONS REFERENCES DRAWN BY 
11---f-------+----------------------+---t-----+---+--------------------------t 
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The field investigation for Site 17 - Pettibone Creek and Boat Basin was performed from September 5 

to 25, 2001. The activities consisted of surface water sampling and sediment sampling. These field 

activities included the collection of data to meet the following objectives: 

• Characterize the environmental contamination and determine whether or not there is a risk to human 

health and environment. 

• To provide adequate data with which to identify and evaluate potential remedial alternatives for the 

site. 

A summary of the field investigation sampling rationale is presented in Table 3-1. The following sections 

discuss deviations from the work plan (QAPP), the field activities conducted, and the site geologic 

characteristics at Site 17. A summary of the 2001 Remedial Investigation surface water and sediment 

sampling activities is provided in Table 3-2. The sampling locations for Site 17 are shown in Figure 3-1. 

3.1 DEVIATIONS FROM THE QAPP 

Four deviations from the project QAPP (TtNUS, July 2001) were made during the field investigation at Site 

17: 

• Surface water samples were collected next to sediment locations instead of being isolated samples. 

• A sample was collected at 1-foot from NTC17PCSD01 instead of NTC17PCSD02. 

• Sediment samples were collected in jars instead of Encore samplers. 

• The preparation/extraction method used for the sediment samples was SW-846 Method 5030 (Direct­

injection with analysis within 14 days) instead of Method 5035 (Encore samplers). 

Refer to Appendix A.1 for task modification forms that explain in detail the deviations listed in the first two 

bullets above. 

The sediment sampling and analysis methodology was discussed with Illinois EPA during preparation of 

the QAPP (TtNUS, July 2001) for this project, and it was agreed that collection of sediments using Encore 

samplers would not be possible and that these samples would be collected in jars. However, this 

sampling methodology was not stated in the QAPP (Table B-10) and was not noticed in the review by 
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TtNUS, Illinois EPA, and the Navy. The sediment samples were collected based on the agreed 

methodology (in jars). The preparation/extraction method used for the sediment samples from the Boat 

Basin and Pettibone Creek used Method 5030, which involves direct injection with analysis within 14 days. 

3.2 FIELD INVESTIGATION 

The following sections discuss the activities during the field investigation at Site 17. The specific field 

activities conducted during the field investigation included surface water and sediment sampling. The 

activities were conducted to meet requirements of the QAPP for the Remedial Investigation and Risk 

Assessment at NTC Great Lakes, Illinois. A TtNUS geologist supervised the sampling activities and 

prepared the field documentation. A licensed TtNUS Professional Geologist reviewed the sediment logs 

and field documentation. The field activities followed TtNUS Standard Operating Procedures (SOPs) 

provided in the QAPP (TtNUS, July 2001 ). 

3.2.1 Surface Water Sampling 

Surface water sampling was performed at Site 17 from September 5 to 7 and 23 to 24, 2001. The 

purpose was to define nature and extent of surface water contamination. Surface water samples were 

collected from six sample locations and analyzed for the following parameters: TCL VOCs (USEPA 

Method 5030/82608), TCL SVOCs (US EPA Method 8270), TCL Pesticides (USE PA Method 8081 A), TCL 

PCBs (USEPA Method 8082), TAL metals (USEPA Method 6010B/7471A), and filtered TAL metals 

(US EPA Method 60108/7471 A). Table 3-2 provides a summary of the surface water samples collected 

and Figure 3-2 shows the surface water sample locations. 

The surface water samples were collected using techniques in accordance with the QAPP (TtNUS, July 

2001 ). Sampling started downstream and proceeded to the farthest upstream location. Before collecting 

each water sample, water quality parameters were collected using an Horiba U-22. The following 

parameters were recorded and documented on the surface water sample log sheets: 

• pH 

• Specific Conductivity (mS/cm) 

• Temperature (°C) 

• Turbidity (NTUs) 

• Dissolved Oxygen (mg/I) 

• Salinity(%) 

• Oxidation-Reduction Potential (mV) 
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Samples for VOC analysis were collected first, by filling the bottles directly from the stream. Bottles for 

SVOC, Pest, PCBs, and TAL (total) Metals were collected next. Finally, samples for filtered (dissolved) 

metals were collected by filling a transfer bottle. Then an in-line 0.45-micron, disposable particulate filter 

was used to filter the sample from the transfer bottle into a bottle treated with preservatives for metals 

analysis. The information collected. during sampling was recorded on sample log sheets. Surface water 

sample log sheets can be found in Appendix A.2. 

The surface water sample botles were placed on ice in coolers immediately after collection and shipped to 

STL Laboratory in Pittsburgh, Pennsylvania for chemical analysis (see Section 3.2.3 for additional 

information on sample handling, packaging, and shipping procedures). 

3.2.2 Sediment Sampling 

Sediment samples for Site 17 were collected from 50 locations along Pettibone Creek and within the Boat 

Basin (Figure 3-1 ). The following sections describe the sampling events for Pettibone Creek and the Boat 

Basin separately. 

3.2.2.1 Pettibone Creek Sediment Sampling 

Sediment samples were collected from 38 locations (NTC17PCSD01 through NTC17PCSD38) along the 

North and South Branches of Pettibone Creek from a depth range of 0 to 4 cm. At fourteen locations, a 

1-foot depth sample was collected. Figures 3-3 and 3-4 show the locations of the samples collected. The 

samples were collected using disposable trowels and analyzed for TCL PAHs (USEPA Method 8310), 

TCL Pesticides (USEPA Method 8081A), TCL PCBs (USEPA Method 8082), TAL metals (USEPA Method 

6010B/7471A), pH (USEPA Method 9045C), and TOC (USEPA Method Walkley Black). Ten samples 

were analyzed for TCL VOCs plus ethyl alcohol and ethyl acetate (USEPA Method 5030/8260B), and TCL 

SVOCs (USEPA Method 8270C and 8310). Nine samples were analyzed for AVS/SEM (EPA Draft 

Method), and six samples were analyzed for grain size (American Society for Testing and Materials 

[ASTM] 0422). 

Upon retrieval, each sediment sample was screened for the presence of volatile organics with a 

Photoionization detector (PIO), then visually classified for lithology, soil moisture, and other pertinent 

observations. Copies of the soil sample log sheets are provided in Appendix A.3. A summary of the 

sediment samples collected is presented on Table 3-2. 
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Immediately after collection the sediment samples were placed in sample jars, then placed on ice in 

coolers and shipped to STL Laboratory in Pittsburgh, Pennsylvania tor chemical analysis (see Section 

3.2.3 tor additional information on sample handling, packaging, and shipping procedures). 

3.2.2.2 Boat Basin Sediment Sampling 

Sediment samples were collected from 12 locations (NTC17BBSD45 through NTC17BBSD56) in the Boat 

Basin. Figure 3-5 shows the locations of the sediment sample locations. At each location tour samples 

were collected from tour depth intervals: 0 to 4 cm, 4 cm to 3 feet, 3 to 6 feet, and 6 to 10 feet. An 

Eijkelkamp Piston Sampler was used to collect the sediment samples in the Boat Basin. The Eijkelkamp 

Piston Sampler is a hand-operated device that obtains relatively undisturbed samples of soft sediment. 

The piston sampler used was 1.5 inch inside diameter (ID) and 3 feet long. The samples were collected in 

stainless steel tubes and extruded into trays or stainless steel bowls after retrieval. 

Offshore work was performed from a johnboat platform. Two johnboats were strapped together and 

plywood was used to create a work platform. Sampling was performed through a hole in the plywood. 

Flush-threaded casing (3.5 inch ID) was set through the water to the top of the sediment. Samples were 

obtained with the piston sampler by pushing the stainless steel tube into the sediment and allowed the 

piston to retract as the tube tilled with sediment. After sampling a specified depth interval, the casing was 

advanced to the top of the next sampling interval. The inside of the casing was cleaned out after each 

sample was collected using a hand auger in conjunction with an Eijkelkamp bailing system. 

Sediment borings on land were obtained in the same manner as described above except that the 

johnboats were not used. 

The samples collected were analyzed tor TCL PAHs (US EPA Method 8310), TCL Pesticides (US EPA 

Method 8081A), TCL PCBs (USEPA Method 8082), TAL metals (USEPA Method 6010B/7471A), TOG 

(USEPA Method Walkley Black) and ph (USEPA Method 9045C). One sample was analyzed tor TCL 

VOCs plus ethyl alcohol and ethyl acetate (USEPA Method 5030/8260B) and TCL SVOCs (USEPA 

Method 8270C and 8310). Two samples were analyzed tor AVS/SEM (EPA Draft Method), and one 

sample was analyzed tor grain size (ASTM 0422). 

Upon retrieval, the entire sediment sample was screened tor the presence of volatile organics with a PIO, 

and visually classified tor lithology, soil moisture, and other pertinent observations. Copies of the sediment 

sample log sheets and boring logs are provided in Appendices A.3 and A.4, respectively. A summary of 

the sediment samples collected is presented on Table 3-2. 
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Immediately after collection the sediment samples were placed in sample jars, then placed on ice in 

coolers and shipped to STL Laboratory in Pittsburgh, Pennsylvania for chemical analysis (see Section 

3.2.3 for additional information on sample handling, packaging, and shipping procedures). 

3.2.3 Sample Handling, Packaging, and Shipping 

The procedures for storing and transferring collected samples, and responsibilities of TtNUS field 

members are discussed below. 

3.2.3.1 Sampling Handling 

The following subsections describe the precautions that were taken to make certain sample integrity was 

maintained throughout the sample collection and shipping processes. Each sample was divided among 

several containers. Each container of a particular sample was specific to the analysis of one or more 

analyte groups (fractions). Sample collection followed a logical sequence to make sure that the more 

volatile components of samples were not lost during sample handling. For example, samples for voes 

were collected first and containerized immediately after collection to prevent losses from volatilization. 

Samples for voe analyses were handled to minimize agitation or disturbance, again to prevent loss of 

voes. Aqueous VOC sample collection procedures were employed that made sure that the samples did 

not have air bubbles in them after containerization to minimize loss. In general, sample fractions were 

containerized in the following sequence: 

• voes 

• SVOes 

• Other organic analyses 

• Non-volatile inorganic analyses 

Sample nomenclature was governed by the QAPP (TtNUS, July 2001 ). Samples were shipped in coolers 

to STL Laboratory. Samples were associated into sample delivery groups (SDGs) of up to 20 samples per 

SDG. The samples were shipped via air courier (Federal Express). An SDG is compiled in the 

chronological sequence in which the samples were received at the laboratory over a period of up to 

14 days. Additional details concerning various aspects of sample handling are addressed below. 
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Preservation requirements for sediment and surface water samples for each of the analytes of interest are 

provided in Table B-10 of the project QAPP (TtNUS, July 2001) except for the deviations previously 

mentioned in Section 3.1 . The sediment samples were cooled to 4 ± 2°C and held in insulated coolers 

from the time of collection; no chemical preservatives were necessary. Sample bottles for aqueous 

samples contained the proper amounts and types of preservatives prior to being shipped to NTC Great 

Lakes. The preservatives placed in the sample bottles were certified free of analytes being tested in the 

samples. The samples were also promptly chilled with ice to 4 ± 2°C and packaged in insulated coolers. 

Each cooler included a temperature blank. The samples and the ice were sealed in heavy duty plastic 

bags to prevent water leakage. Samples were not shipped frozen. 

3.2.3.3 Sample Labeling 

Sample labels were printed in advance of the field effort. Before samples were packaged, the sample 

labels were checked to make sure that the information on the label was complete and correct. This 

information was also checked against the information on the sample collection log sheet and the chain-of­

custody form. 

3.2.3.4 Sample Packaging 

Each sample container was placed in a zip-lock bag to prevent cross-contamination or leakage. The zip­

lock bag was then placed in a bubble-wrap sleeve to protect it from breakage and cross-contamination. 

Only shipping containers that met minimum packaging requirements of 49 CFR 17 4 for safe shipment 

were used. Cubed ice was placed around and between the samples in sufficient quantity to chill the 

samples to 4 ± 2 °C during transport to the analytical laboratory. 

The completed field Chain-of-Custody (COC) document was signed, placed in a sealed plastic envelope, 

and taped to the top inside cover of the shipping container. Appendix A.5 has copies of the completed 

COC documents. The Field Operations Leader (FOL) was responsible for completing the following forms: 

• Sample Labels 

• COC Forms 

• Custody Seals for Coolers 

• Shipping Labels for Coolers 

• Express Mail Air Bills 
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Shipping containers (i.e., coolers) were sealed with nylon strapping tape in .two places, and custody seals 

were signed, dated, and affixed in a manner that would allow the receiver to identify tampering that may 

have occurred during transport to the laboratory. 

Shipments were made by Federal Express following completion of sample collection. Copies of the 

Express Mail air bills were retained by the FOL for tracking purposes, if needed, and for communications 

with the laboratory. 

3.2.4 Surveying 

The surface water and sediment locations at Site 17 were surveyed for horizontal and vertical control by 

McClure Engineering of Waukegan, Illinois (Illinois licensed), in accordance with the QAPP (TtNUS, July 

2001 ). Surface water and sediment locations were surveyed horizontally to the nearest 0.01 foot and 

referenced to the Illinois State Plane Coordinate System (IL SPCS). Surface water elevations and ground 

surface elevations (for the sediment) were surveyed to within 0.01 foot vertical accuracy referenced to the 

1988 North American Vertical Datum (NAVD88). The northing and easting coordinates are tied into the 

Illinois State Plane Coordinate System, North American Datum 1988 (NAD88). 

Measurements were obtained from staked locations along Pettibone Creek where the samples were 

collected. In the instances where surface water and sediment samples were collected at the same 

location only the coordinates and ground surface elevation the sediment location was used to identify both 

samples. For samples collected in the Boat Basin, a detailed map of each location was provided to the 

surveyor to properly obtain the necessary survey data. 

3.2.5 Investigation-Derived Waste (IDW) 

During the investigation rinse water from decontamination of the Eijkelkamp Piston Sampler was 

generated and placed in a drum and disposed with rinse and purge water from Site 7 work. Other IDW 

such as trowels, paper towels, etc. were double bagged and placed in NTC Great Lakes trash receptacles 

(dumpsters). There was no generation of sediment IDW. Following the investigation, a composite water 

sample was collected and submitted for laboratory analysis to characterize the waste stream for disposal. 

The sample was analyzed for TCLP parameters. The sample log sheets for the IDW can be found in 

Appendix A.6. Completed Waste Profiles were signed and are provided in the Site 7 RI. The IDW was 

handled in accordance with the project QAPP (TtNUS, July 2001 ). 
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TtNUS established a quality control (QC) program to monitor and assess the quality of field work and 

laboratory work performed during the environmental investigation. The program included various types of 

QC samples as described below. The field QC samples consisted of temperature blanks, field duplicates, 

trip blanks, and equipment rinsate blanks. Temperature blanks were included in each cooler submitted to 

the laboratory to monitor sample storage conditions prior to arrival at the laboratory. Each type of field QC 

sample had the same preservation, analysis, and reporting procedures as the related environmental 

samples with the exception of temperature blanks. These field QC samples are discussed below. 

The laboratory QC samples consisted of laboratory control samples, laboratory duplicates, internal 

standards, laboratory method blanks, matrix spikes, matrix spike duplicates, post digestion spikes, and 

surrogates. Severn Trent Laboratory conducted the laboratory QC in accordance with the QAPP (TtNUS, 

July 2001 ). These internal laboratory analytical QC requirements are beyond those used for instrument 

calibration QC and are described below. TtNUS reviewed the laboratory QC during the data validation 

and noncompliances were noted in the data validation memoranda in Appendix B. 

3.3.1 Field Duplicates 

Field duplicates for chemical constituents were collected and analyzed as a measure of the cumulative 

uncertainty (i.e., precision) of sample collection, splitting, handling, storage, preparation, and analysis 

operations, as well as natural sample heterogeneity not eliminated through simple mixing in the field. The 

field duplicate was collected by mixing a volume of sample and splitting it into two separate sample 

containers that were labeled as individual field samples (one of which becomes the duplicate). For the 

surface water samples, field duplicates were generated by collecting individual water samples from the 

same water source in rapid succession. Field duplicates were labeled as individual environmental 

samples and not identified to the laboratory as duplicate samples. 

3.3.2 Trip Blanks 

Trip blanks were samples of deionized water were analyzed for VOCs. These blanks would identify cross­

contamination of the samples by VOCs during sample shipment. 
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Equipment rinsate blanks or rinsate blanks were collected under representative field conditions by 

collecting the rinse water generated by running analyte-free water through sample collection equipment 

after sampling and decontamination and prior to use. These blanks would identify sample cross­

contamination through improperly cleaned sampling equipment. 

3.3.4 Temperature Blanks 

Temperature blanks were vials of water inserted into each sample cooler prior to shipment from the field. 

The temperature of this blank is measured upon receipt at the laboratory to assess whether samples were 

properly cooled during transit. 

3.3.5 Laboratory Control Samples 

Laboratory control samples provided a means to monitor the overall performance of each step of the 

analysis, including the sample preparation. These are solid samples (sediment analyses) or blank spikes 

(water analyses) that are spiked with known concentrations of analytes. The laboratory control samples 

for metals analyses contained the analytes of interest, and the laboratory control samples for multiple­

analyte organic analysis contained at least two targeted analytes from each major class of compounds 

subject to analysis. 

3.3.6 Laboratory Duplicates 

Laboratory duplicates were analyzed for metals and miscellaneous parameters to measure the cumulative 

uncertainty (i.e., precision) of the sample handling, subsampling, preparation, laboratory storage, and 

analysis operations within the laboratory, as well as sample heterogeneity not eliminated through simple 

mixing in the laboratory. Laboratory duplicates were generated by the laboratory analyst by mixing the 

sample and splitting it into 2 subsamples. 

3.3. 7 Internal Standards 

Internal standards were applied to each sample analyzed by Gas Chromatograph/Mass Spectroscopy 

(GC/MS) to make sure that the analysis sensitivity and response were stable during every analytical run. 
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Laboratory method blanks or preparation blanks were analyte-free matrices prepared and analyzed in 

accordance with the selected analytical method to determine whether contaminants originating from 

laboratory sources were introduced and affected environmental sample analyses. Analyte-free water was 

used as a blank tor water analyses. The method blank tor organic sediment sample analyses consisted of 

an aliquot of sand subjected to the same preparation and analysis as the environmental samples. Native 

sediments devoid of acid-leachable metals do not exist. Therefore, the method blank tor inorganic soil 

sample analysis consisted of an aliquot of analyte-free water that was subjected to the same preparation 

and analysis procedures as the environmental samples undergoing analysis. The solid method blank 

results were presented on a dry-weight basis assuming 100 percent solids. The aqueous results were 

normalized to a fictitious soil sample and presented on a dry-weight basis assuming 100 percent solids. 

3.3.9 Matrix Spikes 

Matrix spikes were environmental samples to which known quantities of analytes were added prior to 

sample preparation (digestion or extraction). These samples provided information about the 

heterogeneity of the samples and the effect of the sample matrix on the sample digestion and 

measurement methodology. The matrix spikes (MS) contained as many representative analytes as 

practicable. The spiking list consisted of most of the target analytes. For VOC and SVOC analyses, a 

shortened spiking list was used. 

3.3.10 Matrix Spike Duplicates 

Matrix spike duplicates were duplicates of matrix spikes and used tor estimating the precision of organic 

target analyte analyses. They were used in lieu of simple duplicate ·samples because native 

environmental samples frequently do not exhibit detectable levels of organic target analytes, which 

prevents the calculation of Relative Percent Difference (RPO) values. 

3.3.11 Post Digestion Spikes 

Post digestion spikes are similar to matrix spikes except that the sample digestate, rather than the original 

soil sample, is spiked. These spikes were analyzed tor metal target analytes only if the matrix spike 

recovery fell outside control limits. Comparing percent recovery (%R) between post digestion spikes and 

matrix spikes helps to identify where in the analytical process accuracy problems are occurring. The post 

digestion spikes contained target analytes of interest and were used to assist in determining whether 

unacceptable matrix spike recoveries were a result of matrix effects. 
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Surrogates are organic compounds (typically brominated, fluorinated, or isotopically-labeled) that are 

similar in nature to the compounds of concern and are not likely to be present in environmental media. 

The surrogates were spiked into each sample, standard, and method blank before analysis, and were 

used in organic chromatographic analytical procedures to check method effectiveness. 

3.3.13 Additional Laboratory QC Checks 

Additional internal laboratory QC checks included mass tuning for GC/MS analysis and second-column 

confirmation for GC and High Performance Liquid Chromatography (HPLC) analyses. Specific QC 

requirements for each of these QC checks were provided in the applicable SOPs included in the QAPP 

(TtNUS, July 2001 ). 

3.4 SITE-SPECIFIC GEOLOGY 

Geologic conditions at Site 17 were not characterized in any as part of the RI. Sediment at Site 17 was 

visually classified based on Boat Basin samples and Pettibone Creek samples collected during the TtNUS 

field investigation. 

3.4.1 Pettibone Creek Sediments 

Pettibone Creek sediments were characterized from 0 to 4 cm and consisted of fine to medium sands with 

trace amounts of silt and clay. Samples collected at a depth of one foot consisted of gravelly sands. 

Laboratory sieve analysis of samples from these deposits (Table 3-3) indicate that the Unified Soil 

Classification System (USCS) descriptions of these sediments is SP (poorly-sorted sand) to SM (silty 

sand) for 0 to 4 cm and SP (poorly-sorted sand) for the 1-foot depth. 

3.4.2 Boat Basin Sediments 

Surface and subsurface sediments in the Boat Basin were visually classified based on samples collected 

from the drilling of sediment borings during TtNUS field investigation. Figure 3-6 illustrates the location of 

a shallow geologic cross section through the Boat Basin, based on the data collected during the field 

investigation. Figure 3-7 shows cross-sectional transect A-A' that was developed from sediment boring 

data collected. 
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The sediments with the Boat Basin were characterized to a depth of 10 feet and consisting of layers of 

sands and clays. Laboratory sieve analysis of a composite sample from the top three feet of these 

deposits (Table 3-3) indicate that the USCS classified these sediments as SC (clayey sands). 

3.5 SITE-SPECIFIC HYDROGEOLOGY 

The hydrogeologic conditions at Site 17 were not characterized as part of the RI. 
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Sample Location 

Surface Water 

NTC17PCSW01 

NTC17PCSW02 

NTC17PCSW03 

NTC17PCSW04 

NTC17BBSW05 

NTC17BBSW06 

Sediment 

NTC17PCSD01 

NTC17PCSD02 

NTC17PCSD03 

NTC17PCSD04 

NTC17PCSD05 

NTC17PCSD06 

NTC17PCSD07 
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To assess whether site-related chemicals are present in surface water in the 
North Branch of Pettibone Creek. 

To assess whether site-related chemicals are present in surface water in the 
North Branch of Pettibone Creek. 

To assess whether site-related chemicals are present in surface water in the 
South Branch of Pettibone Creek. 

To assess whether site-related chemicals are present in surface water in the 
South Branch of Pettibone Creek. 

To assess whether site-related chemicals are present in surface water in the 
Boat Basin. 

To assess whether site-related chemicals are present in surface water in the 
Boat Basin. 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

• at 1 foot 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• o to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

• at 1 foot· 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• Oto 4 cm 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• Oto 4 cm 
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Sample Location 

NTC17PCSD08 

NTC17PCSD09 

NTC17PCSD10 

NTC17PCSD11 

NTC17PCSD12 

NTC17PCSD13 

NTC17PCSD14 

NTC17PCSD15 

NTC17PCSD16 

NTC17PCSD17 
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To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

• at 1 foot 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

• at 1 foot 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

• at 1 foot 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• Oto 4 cm 

• at 1 foot 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

• at 1 foot 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

• at 1 foot 
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Sample Location 

NTC17PCSD18 

NTC17PCSD19 

NTC17PCSD20 

NTC17PCSD21 

NTC17PCSD22 

NTC17PCSD23 

NTC17PCSD24 

NTC17PCSD25 

NTC17PCSD26 

NTC17PCSD27 

NTC17PCSD28 
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To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

• at 1 foot 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

at 1 foot 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

• at 1 foot 

To assess whether site-related chemicals are present in sediments in the 
North Branch of Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
South Branch of Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
South Branch of Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in sediments in the 
South Branch of Pettibone Creek. 

• Oto 4 cm 

To assess whether site-related chemicals are present in sediments in the 
South Branch of Pettibone Creek. 

• 0 to 4 cm 
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Sample Location 

NTC17PCSD29 

NTC17PCSD30 

NTC17PCSD31 

NTC17PCSD32 

NTC17PCSD33 

NTC17PCSD34 

NTC17PCSD35 

NTC17PCSD36 

NTC17PCSD37 

NTC17PCSD38 
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To assess whether site-related chemicals are present in sediments in the 
South Branch of Pettibone Creek. 

• 0 to 4 cm 

• at 1 foot 

To assess whether site-related chemicals are present in sediments in the 
South Branch of Pettibone Creek. 

• o to 4 cm 

To assess whether site-related chemicals are present in the South Branch of 
Pettibone Creek. 

• Oto 4 cm -

To assess whether site-related chemicals are present in the South Branch of 
Pettibone Creek. 

• o to 4 cm 

• at 1 foot 

To assess whether site-related chemicals are present in the South Branch of 
Pettibone Creek. 

• o to 4 cm 

To assess whether site-related chemicals are present in the South Branch of 
Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in the South Branch of 
Pettibone Creek. 

• 0 to 4 cm 

• at 1 foot 

To assess whether site-related chemicals are present in the South Branch of 
Pettibone Creek. 

• Oto 4 cm 

• at 1 foot 

To assess whether site-related chemicals are present in the South Branch of 
Pettibone Creek. 

• 0 to 4 cm 

To assess whether site-related chemicals are present in the South Branch of 
Pettibone Creek. 

• 0 to 4 cm 
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Sample Location 

NTC17BBSD45 

NTC17BBSD46 

NTC17BBSD47 

NTC17BBSD48 

NTC17BBSD49 

NTC17BBSD50 

NTC17BBSD51 
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To assess whether site-related chemicals are present in the Boat Basin. 

• 0 to 4 cm 

• 4 cm to 3' 

• 3' to 6' 

• 6' to 10' 

To assess whether site-related chemicals are present in the Boat Basin. 

• 0 to 4 cm 

• 4 cm to 3' 

• 3' to 6' 

• 6' to 10' 

To assess whether site-related chemicals are present in the Boat Basin. 

• 0 to 4 cm 

• 4 cm to 3' 

• 3' to 6' 

• 6' to 10' 

To assess whether site-related chemicals are present in the Boat Basin. 

• 0 to 4 cm 

• 4 cm to 3' 

• 3' to 6' 

• 6' to 10' 

To assess whether site-related chemicals are present in the Boat Basin. 

• 0 to 4 cm 

• 4 cm to 3' 

• 3' to 6' 

• 6' to 10' 

To assess whether site-related chemicals are present in the Boat Basin. 

• 0 to 4 cm 

• 4 cm to 3' 

• 3' to 6' 

• 6' to 10' 

To assess whether site-related chemicals are present in the Boat Basin. 

• 0 to 4 cm 

• 4 cm to 3' 

• 3' to 6' 

• 6' to 10' 
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Sample Location 

NTC17BBSD52 

NTC17BBSD53 

NTC17BBSD54 

NTC17BBSD55 

NTC17BBSD56 

Notes: 
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To assess whether site-related chemicals are present in the Boat Basin. 

• 0 to 4 cm 

• 4 cm to 3' 

• 3' to 6' 

• 6' to 10' 

To assess whether site-related chemicals are present in the Boat Basin. 

• 0 to 4 cm 

• 4 cm to 3' 

• 3' to 6' 

• 6' to 10' 

To assess whether site-related chemicals are present in the Boat Basin. 

• 0 to 4 cm 

• 4 cm to 3' 

• 3' to 6' 

• 6' to 10' 

To assess whether site-related chemicals are present in the Boat Basin. 

• 0 to 4 cm 

• 4 cm to 3' 

• 3' to 6' 

• 6'to10' 

To assess whether site-related chemicals are present in the Boat Basin. 

• 0 to 4 cm 

• 4 cm to 3' 

• 3' to 6' 

• 6' to 1 O' 

NTC - Naval Training Center 
PC - Pettibone Creek 
BB - Boat Basin 
SW - Surface Water 
SD - Sediment 
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TABLE 3-2 · 

SAMPLING SUMMARY 
REMEDIAL INVESTIGATION REPORT AT NTC GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 1OF3 

TCL VOCs plus TCL TAL Filtered TCL 
PEST/PCBs 

TCL 
PEST/PCBs 

& PAHs 
SAMPLE NAME ETHYL ALCOHOU SVOCs Metals Metals TOC 

ACETATE 
SEDIMENT SAMPLES COLLECTED FROM 0-4cm BGS 
NTC 17PCSD0101 x x x 
NTC17PCSD0201 x x x 
NTC17PCSD0301 x x x 
NTC17PCSD0401 x x x x x 
NTC17PCSD0501 x x x 
NTC17PCSD0601 x x x 
NTC17PCSD0701 x x x 
NTC17PCSD0801 x x x 
NTC17PCSD0901 x x x 
NTC17PCSD1001 x x x 
NTC17PCSD1101 x x x 
NTC17PCSD1201 x x x 
NTC17PCSD1301 x x x 
NTC17PCSD1401 x x x x x 
NTC17PCSD1501 x x x 
NTC17PCSD1601 x x x x x 
NTC17PCSD1701 x x x 
NTC17PCSD1801 x x x x x 
NTC17PCSD1901 x x x 
NTC17PCSD2001 x x x 
NTC17PCSD2101 x x x x x 
NTC17PCSD2201 x x x 
NTC17PCSD2301 x x x x x 
NTC17PCSD2401 x x x 
NTC 17PCSD2501 x x x 
NTC17PCSD2601 x x x 
NTC17PCSD2701 x x x 
NTC17PCSD2801 x x x 
NTC17PCSD2901 x x x x x 
NTC 17PCSD3001 x x x 
NTC17PCSD3101 x x x 
NTC 17PCSD3201 x x x 
NTC17PCSD3301 x x x 
NTC17PCSD3401 x x x 
NTC17PCSD3501 x x x 
NTC17PCSD3601 x x x x x 
NTC17PCSD3701 x x x 
NTC 17PCSD3801 x x x 
NTC17BBSD4401 x x x 
NTC17BBSD4501 x x x 
NTC17BBSD4601 x x x 

pH AVS/SEM 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x x 
x 
x 
x 
x 
x 
x x 
x 
x 
x 
x x 
x 
x 
x 
x 
x 
x x 
x 
x 
x 
x 
x 
x 
x 
x 
x x 
x x 
x 
x 
x 
x 

GRAIN SIZE 

x 

x 

x 

x 

FIELD 
PARAMETERS111 
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TCL VOCs plus TCL 
SAMPLE NAME ETHYL ALCOHOLJ SVOCs 

ACETATE 
NTC17BBSD4701 x x 
NTC 17BBSD4801 
NTC17BBSD4901 
NTC17BBSD5001 
NTC17BBSD5101 
NTC 17BBSD5201 
NTC17BBSD5301 
NTC17BBSD5401 
NTC17BBSD5501 
NTC 17BBSD5601 
SEDIMENT SAMPLES COLLECTED AT 1' DEPTH BGS 
NTC17PCSD0102 
NTC17PCSD0402 
NTC17PCSD0802 
NTC17PCSD1002 
NTC17PCSD1102 
NTC17PCSD1202 
NTC17PCSD1402 
NTC17PCSD1702 
NTC17PCSD1802 
NTC17PCSD2002 
NTC17PCSD2302 
NTC 17PCSD2902 
NTC 17PCSD3202 
NTC 17PCSD3602 
SEDIMENT SAMPLES COLLECTED FROM 4cm-3' BGS 
NTC 17BBSD4503 
NTC 17BBSD4603 
NTC17BBSD4703 
NTC 17BBSD4803 
NTC17BBSD4903 
NTC17BBSD5003 
NTC17BBSD5103 
NTC 17BBSD5203 
NTC 17BBSD5303 x x 
NTC 17BBSD5403 
NTC 17BBSD5503 
NTC17BBSD5603 
SEDIMENT SAMPLES COLLECTED FROM 3'-6' BGS 

INTC17BBSD4504 I I 
INTC17BBSD4604 I I 
I NTC 17BBSD4704 I I 

TAL 

TABLE 3-2 

SAMPLING SUMMARY 
REMEDIAL INVESTIGATION REPORT AT NTC GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE2 OF3 

Filtered TCL TCL 
Metals Metals TOC PEST/PCBs PEST/PCBs 

& PAHs 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

x x x 
x x x 
x x x 

FIELD 
pH AVS/SEM GRAIN SIZE 

PARAMETERS!') 

x 
x 
x 
x 
x 
x 
x x 
x 
x 
x 

x x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x x 
x 
x 
x 

x x I 
x I 
x I "1l 
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TCL VOCs plus TCL 
SAMPLE NAME ETHYL ALCOHOU SVOCs 

ACETATE 
NTC17BBSD4804 
NTC 17BBSD4904 
NTC17BBSD5004 
NTC17BBSD5104 
NTC 17BBSD5204 
NTC 17BBSD5304 
NTC 17BBSD5404 
NTC17BBSD5504 
NTC17BBSD5604 
SEDIMENT SAMPLES COLLECTED FROM 6'-10' BGS 
NTC 17BBSD4505 
NTC17BBSD4605 
NTC17BBSD4705 
NTC17BBSD4805 
NTC17BBSD4905 
NTC 17BBSD5005 
NTC17BBSD5105 
NTC17BBSD5205 
NTC 17BBSD5305 
NTC 17BBSD5405 
NTC 17BBSD5505 
NTC17BBSD5605 
SURFACE WATER (surface) 
NTC17PCSW0101 x x 
NTC17PCSW0201 x x 
NTC17PCSW0301 x x 
NTC17PCSW0401 x x 
NTC17BBSW0501 x x 
NTC17BBSW0601 x x 

TAL 

TABLE 3-2 

SAMPLING SUMMARY 
REMEDIAL INVESTIGATION REPORT AT NTC GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE3 OF 3 

Filtered TCL TCL 
Metals Metals TOC PEST/PCBs PEST/PCBs 

&PAHs 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

1. Field Parameters include temperature, pH, specific conductance, turbidity, OAP, dissolved oxygen and salinity. 

Notes: 
BGS - below ground surface 
TCL - Target Compound List 
VOC - Volatile Organic Compound 
SVOC- Semi-Volatile Organic Compounds 
TAL - Target Analyte List 
TOC - Total Organic Carbon 
PEST- Pesticides 
PCBs- Polychlorinated Biphenyl 
PAHs- Polynuclear Aromatic Hydrocarbons 

AVS - Acid Volatile Sulfides 
SEM - Simultaneously Extractred Metals 
NTC - Naval Training Center 
SD - Sediment 
PC - Pettibone Creek 
BB - Boat Basin 
SW - Surface Water 
OAP - Oxidation Reduction Potential 

FIELD 
pH AVS/SEM GRAIN SIZE 

PARAMETERS<1
> 

x 
x 
x 
x x 
x 
x 
x 
x 
x 

x 
x . -
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x 
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SITE 
LOCATION 
DEPTH RANGE(1l 
SAMPLE ID 
SAMPLE DATE 
MATRIX 

Miscellaneous Parameters (%) 
SIEVE 1" 
SIEVE 3/4" 
SIEVE 1/2" 
SIEVE 3/8" 
NO. 4 SIEVE 
NO. 10 SIEVE 
NO. 20 SIEVE 
NO. 40 SIEVE 
NO. 60 SIEVE 
NO. 140 SIEVE 
NO. 200 SIEVE 

USCSSYMBOL 
uses CLASSIFICATION 

NTC - Naval Training Center 
PC - Pettibone Creek 
BB - Boat Basin 
SD - Sediment 

SITE 17 
NTC17PCSD01 

AT 1' 
NTC17PCSD0102 

9/24/2001 
SD 

100 
98.42 
97.88 
94.71 
86.51 
56.58 
22.82 
10.65 
4.42 
0.79 
0.65 

SP 
SAND 

USCS - Unified Soil Classification System 

1 Depth measured below ground surface 

TABLE 3-3 

SUMMARY OF SEIVE ANALYSIS 
SITE 17 

PETTIBONE CREEK AND BOAT BASIN 
NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

SITE 17 SITE 17 
NTC17PCSD03 NTC17PCSD15 

0-4cm 0-4cm 

SITE 17 
NTC17PCSD19 

0-4cm 
NTC17PCSD0301 NTC17PCSD1501 NTC17PCSD1901 

9/24/2001 9/23/2001 9/22/2001 
SD SD SD 

100 100 100 
100 100 100 
100 100 100 
100 100 99.56 

99.73 97.8 98.9 
99.58 90.6 95.82 
98.61 71.22 86.93 
86.64 34.5 69.83 
47.6 5.31 40.84 
14.37 0.76 16.53 
11.4 0.69 13.66 

SM SP SM 
SILTY SAND SAND SILTY SAND 

SITE 17 SITE 17 
NTC17PCSD38 NTC17BBSD53 

0-4cm 4 cm - 3' 
NTC17PCSD3801 NTC17BBSD5303 

9/24/2001 9/6/2001 
SD SD 

100 100 
100 100 
100 98.07 
100 97.88 
99.7 96.55 

98.88 93.89 
97.16 90.53 
91.79 84.63 
49.74 71.56 
14.85 54.32 

12 49.45 

SM .SC 
SILTY SAND CLAYEY SAND 
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This section summarizes and evaluates the results of the Site 17 RI/RA sampling and analysis activities 

as described in Sections 2.0 and 3.0. Specifically, this section summarizes the nature and extent of 

contamination in surface water, surface sediment (0 to 4 cm), and sediment at depth samples collected at 

the Site 17 locations displayed in Figure 3-1. The nature and extent of contamination for the surface 

sediment summaries for Site 17 will be divided into three areas of interest (North and South Branches of 

Pettibone Creek and the Boat Basin) because of known differences in contaminant transport and 

deposition among these areas. The nature and extent for the surface water and sediment at depth will be 

summarized for Site 17 as a whole. The analytical database and Form Is (analytical summary sheets 

from the subcontract laboratory) are presented in Appendices B and C. Ten percent of the data 

packages received from the anaiytical laboratory were validated; the results of the data validation are 

summarized in the data validation memoranda presented in Appendix B. 

The quality of the chemical analytical data collected during the Site 17 investigation has been 

documented in the data validation memoranda. The analytical data validation process was completed for 

selected laboratory data packages in accordance with the USEPA Region 5 Guidelines for Organic Data 

Validation (USEPA, August 1993), and the USEPA Region 5 Guidelines for Inorganic Data Validation 

(USEPA, September 1993) as well as the USEPA National Functional Guidelines for Organic Data 

Validation (USEPA, October 1999), and the USEPA National Functional Guidelines for Inorganic Data 

Validation (USEPA, February 1994). The data set compiled using these guidelines is considered 

acceptable for use in this RI/RA. A more detailed explanation of the data usability, including a detection 

limit evaluation, can be found in Appendix B. 

Contaminant sources related to Site 17 are discussed in Section 4.1. "Metropolitan Background Values" 

for soil presented in the Illinois EPA TACO (Illinois EPA, March 2002) and Illinois EPA Unsieved Stream 

Sediment Background Concentrations (Illinois EPA, August 1997) are found in Section 4.2. In Section 

4.3, the nature and extent of contamination in the environmental media is discussed and evaluated 

against TACO and unsieved sediment data reported in the Evaluation of Illinois Sieved Stream Sediment 

Data (Illinois EPA, August 1997), where available. Historical data are compared with the data collected 

during this RI/RA investigation in Section 4.4. The summary and conclusions of the nature and 

distribution of contamination at Site 17 are presented in Section 4.5. 

The discussion of the nature and extent of contamination at Site 17 is structured according to the Rl/FS 

guidance (USEPA, October 1988). The RI/RA surface water and sediment sampling results are then 

070307/P 4-1 CTO 0154 



NTC Great Lakes 
RI/RA Site 17 

Section: 4 
Revision: O 

Date: September 2003 
Page: 2 of 81 

discussed, with the surface sediment results subdivided by stream segment. Within each of these media, 

analytical fractions are discussed in the following order: VOCs, SVOCs, pesticides, PCBs, and inorganics. 

4.1 SOURCES OF CONTAMINATION 

A brief summary of historical investigations of potential contamination at Site 17 and the reported historic 

releases to the environment is provided below. Additional details regarding the source areas and 

releases are provided in Section 2.2. 

Date Conducted by Comments 

1970. 1971 Illinois EPA PCBs and pesticides found in samples 

1975 USEPA Inner Harbor sediment samples polluted with toxic metals 

May 1980 USEPA Contaminated sedimentsamples 
Contractor 

April 1988 STS Consultants USEPA didn't approve open water disposal of sediments 
Ltd. for the Navy 

July 1988 Jacobs Copper and lead had elevated concentrations in the sediment sediments 
Engineering 

April 1989 STS Consultants Highest concentrations at the Boat Basin bend to join a channel to the Inner 
Ltd. for the Navy Harbor 

June 1990 Illinois EPA Elevated concentrations of zinc, copper, and lead in sediments downstream 
of the NCRS Facility 

1991 Illinois EPA Surface water samples were contaminated with VOCs and SVOCs 

Nov. 1991 Illinois EPA Metals and SVOCs were present at three times above background 
concentrations 

Aug. 1992 Halliburton NUS Contaminants present in Pettibone Creek and Boat Basin sediments 
for the Navy 

Sept. 1992 Illinois EPA Elevated concentrations of inorganics, chlorinated solvents, PAHs, 
Pesticides, and PCBs were detected in soil and sediment samples 

April 1994 Illinois EPA Presence of VOCs, SVOCs, pesticides, metals and organic compounds in 
sediment samples 

1995 Illinois EPA Significant metal contaminates in sediment samples. Illinois EPA identified 
many potential sources that were part of the upstream facilities. 

1997 E&E for USEPA Contaminants found in soil samples from the Vacant Lot site and sediment 
samples. Offsite active industrial discharge and stormwater drainage into 
Pettibone creek represents potential sources of contamination. 

2000 Contractor for Contaminants found in sediment samples 
Fansteel Inc. 

Oct. 2000 TN&AforUSEPA Downstream sampling suggested that the contaminants are migrating 
Region 5 downstream from the NCRS/City of North Chicago discharge into Pettibone 

Creek 
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Industries located upstream of NTC Great Lakes include the NCRS/R. Lavin facility, the Vacant Lot, and 

Fansteel. These industries in combination with several storm sewers collecting water/runoff from a large 

section of the City of North Chicago (Illinois EPA, December 1995) have contributed to elevated 

concentrations of contaminants in Pettibone Creek sediments according to the Illinois EPA and USEPA 

(USEPA, April 2002c, April 2002d, and May 2002) based on the historical information provided in Section 

2. In addition, the Navy identified potential areas where hazardous materials may have been released to 

the environment at NTC Great Lakes in the 1986 IAS (Rogers, Golden, & Halpern and BCM Eastern Inc., 

March 1996). The IAS identified 14 potentially contaminated sites along with potential sources such as 

surface runoff or fallout from engine exhaust from nearby roadways, historical pesticides usage applied 

when it was legal to do so, and volatile organic chemicals detected in the groundwater samples collected 

from monitoring wells. 

4.2 BACKGROUND SCREENING CONCENTRATIONS 

At the present time, facility background concentrations for naturally occurring or anthropogenic chemicals 

.have not been determined for NTC Great Lakes. Therefore, the chemical concentrations detected in the 

Site 17 surface sediment (0 to 4 cm) and sediment at depth were compared to the "Metropolitan 

Background Values" for inorganic chemicals in soils provided by Illinois EPA in Appendix A, Table G of 

TACO (Illinois EPA, March 2002) and Illinois EPA Unsieved Stream Sediment Background Data (Illinois 

EPA, August 1997). 

4.3 CONTAMINATION ASSESSMENT 

This section discusses the RI data collected for Site 17 and is organized by media type with surface 

sediment further divided into the three areas of interest. 

4.3.1 Surface water 

The agreed upon QAPP (TtNUS, July 2001) specified the collection and analysis of surface water 

samples from six locations on the NTC Great Lakes property: 

Pettibone Creek: Sample Turbidity (NTU) Sample Turbidity (NTU) 

North Branch 17SW01 300 17SW02 21.2 

South Branch 17SW03 926 17SW04 600 

Boat Basin 17SW05 85.2 17SW06 21.1 
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The samples were analyzed for TCL VOCs, SVOCs, pesticides, PCBs, and T AL metals (filtered and 

unfiltered samples). Samples 17SW01, 17SW03, and 17SW04 were collected after a rain event on 

September 23, 2001 . The samples were collected from Pettibone Creek when the velocity of the creek 

was faster, the depth of the water (and therefore the flow) was greater, and the turbidity of the water was 

higher compared to samples 17SW02, 17SW05, and 17SW06. The results associated with samples 

17SW01, 17SW03, and 17SW04 are most likely biased high because of the increases in surface runoff, 

outfall discharges and particulates into the creek when. they were collected. On the other hand, 

contaminant concentrations associated with groundwater discharge to the creek are most likely biased 

low. 

The analytical results are grouped by fraction and TtNUS interpretations are included below. The 

analytical results were used to delineate the nature and extent of contamination and to support human 

health and ecological risk assessments. Table 4-1 presents the analytical results for the six surface water 

samples with sample locations shown on Figure 3-2. Descriptive statistics (e.g., frequency of detection, 

range detected, location of maximum positive detection, etc.) are presented in Table 4-1. Additionally, 

the analytical results are compared to the following standards and criteria, and the results of that 

comparison are shown in Table 4-1 and displayed on Figures 4-1 and 4-2: 

• Illinois EPA, Class I TACO Tier 1 Groundwater Remediation Objective - Ingestion [TACO Tier 1 

Groundwater Remediation Objectives (GROs)] - Some of the Class I TACO Tier 1 GROs are risk­

based concentrations derived to evaluate chemical concentrations in groundwater or surface water 

that may used as a domestic water supply. Others are Groundwater Quality Standards listed in Title 

35 of State of Illinois Administrative Code Section 620.410 and are not strictly risk-based (Illinois 

EPA, March 2002). The TACO Tier 1 GROs were selected since the criteria are similar to the Region 

IX Preliminary Remediation Goal Standards, but the TACO Tier 1 GROs are more relevant to the 

region where the base property is located. The TACO Tier 1 GROs are conservative benchmarks for 

the evaluation of Site 17 surface water samples because surface water within the study area is not 

used as a drinking source. 

• Ecological Screening Levels for Surface Water - The ecological screening levels (ESLs) for 

surface water presented in Table 4-1 are default benchmarks suggested for use in the ecological risk 

assessments (ERA) presented in Section 7.0. These criteria are presented as points of reference 

only. 
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The following ten VOCs were detected in the surface water samples collected from Site 17: 

• 2-Butanone - 5.6 µg/L (1 positive detection in 6 samples) 

• . Acetone - 2.6 µg/L to 11 µg/L ( 5 positive detections in 6 samples) 

• Bromodichloromethane - 0.34 µg/L to 0.74 µg/L (2 positive detections in 6 samples) 

• Chlorodibromomethane - 0.59 µg/L (1 positive detection in 6 samples) 

• Chloroform - 0.42 µg/L to 1.2 µg/L (2 positive detections in 6 samples) 

• cis-1,2-dichloroethene - 1.1 µg/L to 9.2 µg/L (2 positive detections in 6 samples) 

• Tetrachloroethane - 0.41 µg/L to 1.4 µg/L (2 positive detections in 6 samples) 

• Toluene - 0.7 µg/L (1 positive detection in 6 samples) 

• Trichloroethene - 0.46 µg/L to 5.5 µg/L (2 positive detections in 6 samples) 

• Vinyl chloride - 0.77 µg/L (1 positive detection in 6 samples) 

Concentrations reported for three VOCs detected in the Site 17 surface water samples 

(bromodichloromethane, chloroform, and trichloroethene) exceed the Illinois TACO Tier I GRO screening 

criteria, but the constituents are orders of magnitude less than the ecological surface water screening 

criteria presented in Table 4-1. The highest concentrations of bromodichloromethane and chloroform 

were detected in sample NTC17PCSW0201; however, the maximum concentrations of 

bromodichloromethane and chloroform are less than the current Safe Drinking Water Act (SOWA) 

Maximum Concentration Level (MCL) for THMs (trihalomethanes) 80 µg/L. The detected THMs are 

probably present as a result of sewer discharge since wastewater treatment plant discharges are usually 

treated with chlorine. For example, chloroform is formed as a by-product of water treatment processes 

(i.e., chlorination). The amount of chloroform normally expected to be in treated drinking water is ranges 

from 2 to 44 ppb (µg/L) (ATSDR, June 2001 ). 

Trichloroethene was detected in sample NTC17PCSW0101 at a concentration of 5.5 µg/L. 

Trichloroethene does.not occur naturally in the environment. However, it has been found in underground 

water sources and many surface waters as a result of the manufacture, use, and disposal of the 

chemical. 

Acetone was detected in five samples at a maximum concentration (11 µg/L) less than the criteria 

presented in Table 4.1. The analytical results reported for acetone are similar to those frequently noted in 

field and laboratory quality assurance blanks. However, only 10 % of the analytical data for Site 17 were 

validated. Consequently, the positive result reported for acetone may not be site related. 
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The North Branch of Pettibone Creek receives effluents from industrial point sources, urban runoff, and 

storm water discharges from several different locations that originate up-stream from the base property as 

well as surface water run-off/storm water discharge from NTC Great Lakes. Five volatile organic 

chemicals (including tetrachloroethene, trichloroethene, and vinyl chloride) were detected at location 

NTC17PCSW0101, at the upstream boundary of the Sit~ 17 study area. Three volatile organic 

compounds were detected in sample NTC17PCSW02, located further downstream on the North Branch. 

However, no volatile organic compounds were detected in the samples NTC17PCSW03 and 

NTC17PCSW04, located on the South Branch. 

SVOCs 

One phthalate compound ( di-N-butyl phthalate, a typical plastizer) was detected in one Site 17 surface 

water sample (NTC17PCSW0101 ). The concentration detected was less than the method reporting limit 

and, consequently, the analytical result was qualified as estimated. The result reported (di-N-butyl 

phthalate, 2.7 µg/L) is less than the criteria presented in Table 4.1. The analytical result reported for 

di-N-butyl phthalate is also similar to those frequently noted in laboratory quality assurance blanks. 

However, only 10 % of the analytical data for Site 17 were validated. Phthalates are common laboratory 

contaminants and therefore, the detection of di-N-butyl phthalate may not be site related. 

PESTICIDES/PCBs 

The following tour pesticides were detected in the surface water samples collected from Site 17. 

• 4,4'-DDD - 0.0054 µg/L (1 positive detection in 6 samples) 

• 4,4'-DDT - 0.0064 µg/L to 0.024 µg/L (3 positive detections in 6 samples) 

• 4,4'-DDE - 0.029 µg/L (1 positive detection in 6 samples) 

• Endosulfan I - 0.01 µg/L (1 positive detection in 6 samples) 

The concentrations reported tor these compounds are less than the method reporting limits and, 

consequently, the analytical results were qualified as estimates. The maximum concentrations of 

4,4'-DDD, 4,4'-DDT, and 4,4'-DDE were detected in sample NTC17PCSW0201, located just up-stream of 

the confluence of the North and South Branches. The concentrations of 4,4'-DDD, 4,4'-DDT, and 

4,4'-DDE detected in the Site 17 surface wat~r samples are orders of magnitude less than the Illinois 

TACO Tier I GAO screening criteria, but exceed the ecological surface water screening criteria 

(0.001 µg/L) presented in Table 4-1. DDT and its breakdown products may enter surface water indirectly 
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when rain-washed soil (i.e. erosion of stream banks and flooding) containing DDT enters surface waters 

(ATSDR, 1994). The infrequent low-level detections suggest that the contamination is mostly likely the 

result of historic use of pesticides in the Pettibone Creek Watershed. 

The maximum concentration for Endosulfan is less than the criteria presented in Table 4-1. 

PCBs were not detected in Site 17 surface water samples. 

INORGANIC$ 

The following six inorganic constituents were detected in the surface water samples at concentrations 

exceeding one or more of the screening criteria presented in Table 4-1: 

Parameter Range Detected Ecological TACO Tier 1 GW 
(µg/L) Screening Ingestion 

(µg/L) (µg/L) 

Aluminum 44.8-9460 87 (5) NA 

Copper 6.9-22.2 17.6 (2) 650 (O) 

Iron 84.4-10900 1000 (2) 5,000 (1) 

Lead 3-18 16.5 (1) 7.5 (2) 

Manganese 14.6-245 1000 (O) 150 (1) 

Mercury 0.05-0.1 0.0013(4) 2 (0) 

NA - Not available. 
The number of exceedances is presented in parentheses. 

Analytical results reported for iron, lead, and manganese in surface water sample NTC17PCSW0301 

exceed the Illinois TACO Tier I GRO screening criteria and the ecological surface water screening criteria. 

(The maximum concentrations were reported for location NTC17PCSW03 in the South Branch near the 

confluence of the North and South Branches of Pettibone Creek.) The concentrations detected at 

location NTC17PCSW03 maybe elevated due to sample turbidity (926 NTU). 

One or more analytical results reported for six metals (aluminum, copper, iron, lead, manganese, and 

mercury) exceed the ecological surface water screening criteria. However, metals concentrations at 

locations NTC17PCSW01, NTC17PCSW03, and NTC17PCSW04 may be elevated due to sample 

turbidity because of the rain event. Also, results reported for aluminum (Cmax = 317 µg/L) and mercury 

(Cmax = 0.08 µg/L) exceed the ecological surface water screening criteria in filtered samples 

NTC17BBSW0601 and NTC17PCSW0401, respectively. Sample NTC17BBSW0601 is located in the 
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Boat Basin. Aluminum was detected in 5 of the 6 filtered samples and mercury was detected in 1 of the 6 

filtered samples. 

When sample turbidity is considered, metal concentrations at NTC Great Lakes sampling locations are 

similar, suggesting no obvious primary point source of contamination located on the NTC Great Lakes 

property. The metals concentrations detected in the NTC Great Lakes surface water samples are likely 

the result of natural occurrence in combination with past and present releases from sources that originate 

within the Pettibone Creek Watershed via industrial point sources, urban runoff, erosional processes, 

flooding events, and storm water through several of the outfalls located along Pettibone Creek. 

4.3.2 Surface Sediment - North Branch Pettibone Creek 

Twenty-four surface sediment (0 to 4 cm) samples fNTC17PCSD0101 through NTC17PCSD2401 ), 

analyzed for TCL PAHs, pesticides, PCBs, and TAL metals, were collected from Site 17 North Branch of 

Pettibone Creek in accordance with the QAPP (TtNUS, July 2001 ). Six samples were analyzed for TCL 

VOCs and SVOCs. The analytical results were used to delineate the nature and extent of contamination 

and to support human health and ecological risk assessments. Table 4-2 presents the analytical results 

for the twenty-four surface sediment samples with sample locations shown on Figure 3-3. Descriptive 

statistics (e.g., frequency of detection, range detected, location of maximum positive detection, etc.) are 

presented in Table 4-2. Additionally, the analytical results are compared to the following standard and 

criteria, and the results of that comparison are shown in Table 4-2 and displayed on Figures 4-3 and 4-4. 

• Illinois EPA, TACO Tier 1 Soil Remediation Objective - Ingestion (TACO Tier 1 Soil 

Remediation Objectives (SROs) - The TACO Tier 1 SROs are risk-based concentrations for 

evaluating chemical concentrations in soil. The TACO Tier 1 SROs were calculated for a human 

receptor hypothetically exposed to chemicals in soil assuming a residential land use scenario and 

assuming that the receptor was exposed as a result of the daily ingestion of small amount of soil. 

TACO Tier 1 SROs are also available for the inhalation route of exposure; however, as discussed in 

Section 6, the inhalation of air-borne soil particulates or vapors is not a significant concern at Site 17. 

The following narrative focuses on the TACO Tier 1 SR Os because these criteria are similar to the 

Region IX Preliminary Remediation Goal Standards, but the TACO Tier 1 SROs are more relevant 

the region where the base property is located. The TACO Tier 1 SROs are conservative benchmarks 

for evaluating the Site 17 sediments because human exposure to sediments is likely to be less 

intensive than human exposure to surface soil (assuming residential land use scenario). 
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• Illinois EPA, TACO Metropolitan Background Concentrations - Statewide background soil 

concentrations are provided for a limited list of inorganics in Appendix A, Table G of TACO. 

According to TACO, these values may "be used as the upper limit of the area background 

concentration for a site". Background soil concentrations for "Counties Within Metropolitan Statistical 

Areas" of Illinois are referenced in this report because neither site-specific nor base-specific 

background concentrations are currently available. 

• Ecological Screening Levels for Sediment - The ESLs for surface sediment listed in Tables 4-2 

through 4-4 are default benchmarks suggested for use in ERA presented in Section 7.0. These 

criteria are presented as points of reference only. 

• Illinois EPA Unsieved Stream Sediment Background - The background concentrations for stream 

sediment presented are a statistical classification of Illinois stream sediment concentrations based on 

unsieved data collected from 94 background sites. Since there are no standards at the time for 

Illinois stream sediment concentrations, Kelly and Hite (1984) developed the statistical classification. 

The information has been· used by the Illinois EPA for purposes of classifying stream sediments. 

Background sediment concentrations for unsieved stream sediment are referenced in this report 

because neither site-specific nor base-specific background concentrations are currently available. 

voes 

Methylene chloride was detected in sample NTC17PCSD0401 at a concentration of 11 µg/kg in one 

surface sediment sample collected from Site 17 - North Branch of Pettibone Creek. The analytical result 

reported for methylene chloride is similar to those frequently noted in field and laboratory quality 

assurance blanks. However, only 10 % of the analytical data for Site 17 were validated. Consequently, 

the positive result reported for methylene chloride may not be site related. 

SVOCs and PAHs 

Two phthalate compounds [bis(2-Ethylhexyl) phthalate and butyl benzyl phthalate] and nineteen PAHs 

and were detected in the North Branch surface sediment samples. The phthalate compounds (typical 

plasticizers) were detected at maximum concentrations of 689 µg/kg and 37 µg/kg, respectively. These 

concentrations reported are orders of magnitude less than the TACO and the ecological screening criteria 

presented in Table 4-2. Phthalates are common laboratory contaminants and therefore, the detection of 

bis(2-Ethylhexyl) phthalate and butyl benzyl phthalate may not be site related. 
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The analytical results for the PAHs are summarized below and compared to concentrations reported in 

the scientific literature for background soil samples. 

Parameter Range Detected Background Concentration 
(µg/kg) Reported in RuraVUrban 

Background Soils <
1
> 

(µg/kg) 

2-Methylnaphthalene 55-93 17-640 (2) 

Acenaphthylene 13-92 1 8-1 '1 00 (2) 

Anthracene 37-4,000 29-5, 700 (2) 

Benzo(a)anthracene 150-11,000 5-20/169-59,000 

Benzo(a)pyrene 130-11,000 2-1 ,300/165-220 

Benzo(b )fluoranthene 150-12,000 20-30/15,000-62,000 

Benzo(g,h,i)perylene 70-7,500 10-70/900-4 7 ,000 

Benzo(k)fluoranthene 78-6,300 10-110/300-26,000 

Carbazole 75-720 NA 

Chrysene 150-12,000 38.3/251-640 

Dibenzofuran 37-250 NA 

Fluoranthene 380-33,000 0 .3-40/200-166, 000 

Fluorene 21-2,400 22-3,300 (2) 

lndeno(1,2,3-CD)pyrene 70-5,800 10-15/8,000-61,000 

Phenanthrene 210-24,000 30/NA and 71-36,000 (2) 

Pyrene 310-27,000 1-19.7/145-147,000 

Unless noted otherwise, data presented in the Toxicological Profile for Polycyclic Aromatic 
Hydrocarbons, Agency for Toxic Substances and Disease Registry (ATSDR), U.S. Public Health 
Service (ATSDR, October 1989). 

2 Data presented for soil samples collected from several cities, Table 3 in Background Levels of 
Polycyclic Aromatic Hydrocarbons and Selected Metals in New England Urban Soils (Bradley et al, 
1994). 

The maximum concentrations listed above were reported for sample NTC17PCSD0101, located at the 

upstream boundary of the Site 17 study area. The interpretation of the PAH data must consider that 

Pettibone Creek receives urban runoff and storm water from areas that are paved with petroleum asphalt 

that contain a mixture of paraffinic and aromatic hydrocarbons and heterocyclic compounds [including 

PAHs (Hawley et al, 1993)]. The asphalt is a likely, predominant source of the PAHs. PAHs are also 

produced during fossil fuel combustion and are natural components of crude and refined petroleum and of 

coal (Anthropogenic Sources, qlink.queens.ca/-4mql/pg1 .5.html). In addition, the PAH concentrations 

noted in the North Branch surface sediments are less than or similar to the range of concentrations 

reported in the scientific literature for background soil samples. 
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Twelve pesticides and two PCBs were detected in the surface sediment samples collected from the North 

Branch. 4,4'-DDT, 4,4'-DDE, and 4,4'-DDD were detected in the 24 samples with maximum 

concentrations of 1800 µg/kg (NTC17PCSD0501 ), 210 µg/kg (NTC17PCSD1901 ), and 170 µg/kg 

(NTC17PCSD1901 ), respectively. Sample NTC17PCSD0501 is located downstream from two outfalls 

that discharge urban runoff from the roadway and bridge. Sample NTC17PCSD1901 is located 

downstream from an outfall that discharges urban runoff into the North Branch. Aroclor-1254 was 

detected in 14 of 24 samples with a maximum concentration of 440 µg/kg in sample NTC17PCSD1901. 

Aroclor-1260 was detected in 12 of 24 samples with a maximum concentration of 150 µg/kg in sample 

NTC17PCSD0301. The maximum concentrations for the pesticides and PCBs are orders of magnitudes 

less than the TACO screening criteria presented in Table 4-2. 

The eight pesticides and two PCBs listed below were detected at concentrations exceeding the ecological 

screening criteria presented in Table 4-2. 

Parameter Range Detected Ecological Screening 
(µg/kg) (µg/kg) 

4,4'-DDD 2.3-170 2 (24) 

4,4'-DDE 4.3-210 2 (24) 

4,4'-DDT 4.9-1800 1 (24) 

Aldrin 6.4 0.51 (1) 

Alpha-Chlordane 0.16-6.9 0.5 (12) 

Aroclor-1254 56-440 60 (13} 

Aroclor-1260 41-150 5 (12) 

Endosulfan I 1.1 0.15(1) 

Endosulfan II 0.52-12 0.15 (9) 

Gamma-Chlordane 0.91-2.9 0.5 (7) 

The number of exceedances is presented in parentheses. 

Pesticide contamination is probably a result of historic use of these compounds throughout the 

watershed, particularly in developed areas. Previous PCB data suggest significant possible upstream 

sources may have contributed to the sediment contamination. In addition, PCB contamination of 

sediments may have occurred due to storage by NTC Great Lakes of out-of-service transformers (some 

filled with PCB-containing oil) at various locations within the base. Past investigations at these storage 

locations indicated that some limited soil contamination exceeded federal and State clean-up guidelines. 

However, there is no clean-up documentation available on the PCB-contaminated soil. Contamination 
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was reported to be limited and restricted to the transformer storage locations. There are no analytical 

data available indicating that the transformer storage locations are a source of contamination at Pettibone 

Creek and the Boat Basin. The historical data show a maximum concentration of 12 mg/kg for Aroclor-

1254. 

INORGANICS 

With the exception of arsenic, inorganic constituents were detected in one or more of the 24 North Branch 

surface sediment samples at concentrations less than TACO screening criteria present in Table 4-2. 

However, the arsenic results were less.than the TACO metropolitan background concentration screening 

criteria presented in Table 4-2. 

The nine inorganic constituents listed below exceeded the ecological screening criteria and seven 

constituents exceeded the Illinois unsieved background screening criteria presented in Table 4-2. 

Parameter Range Detected Ecological 
(mg/kg) Screening 

(mg/kg) 

Arsenic 3.7-10.4 6 (7) 

Cadmium 0.11-4.2 0.6 (6) 

Chromium 8.4-55.8 26 (3) 

Copper 35.1-477 16 (24) 

Lead 30.8-322 31 (23) 

Manganese 243-662 460 (3) 

Mercury 0.04-4.7 0.2 (8) 

Silver 0.55-3.2 1 (5) 

Zinc 126-2, 120 120(24) 

NA - Not available. 
The number of exceedances is presented in parentheses. 
* TACO Metropolitan Background Value. 

TACO Tier 1 SRO Illinois Unsieved 
Ingestion Stream Sediment 
(mg/kg) Background 

(mg/kg) 

13* 8 (3) 

78 0.5 (9) 

390 16 (9) 

2,900 38 (23) 

400 28 (24) 

3,700 1300 

23 0.07 (19) 

390 NA 

23,000 80 (24) 

The maximum concentrations for the detected inorganic constituents were reported for several different 

sample locations through out the North Branch. Copper, lead, mercury, selenium, silver, and zinc are an 

order of magnitude greater than the Illinois Unsieved Stream Sediment Background. The metals 

concentrations detected in the NTC Great Lakes surface sediment samples are likely the result of natural 

occurrence in combination with past and present releases from sources that originate within the Pettibone 

Creek Watershed including industrial point sources, urban runoff, erosional processes, flooding events, 
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and storm water discharge through several of the outfalls located along Pettibone Creek. The industrial 

metals, cadmium, chromium, copper, lead, mercury, and zinc were consistently detected in the samples 

throughout the North Branch samples at concentrations that exceed ecological screening criteria. 

4.3.3 Surface Sediment - South Branch - Pettibone Creek 

Fourteen surface sediment samples, analyzed for TCL PAHs, pesticides, PCBs, and TAL metals, and two 

samples, analyzed for TCL VOCs and SVOCs, were collected from Site 17 - South Branch of Pettibone 

Creek in accordance with the QAPP (TtNUS, July 2001 ). The analytical results were used to delineate 

the nature and extent of contamination and to support human health and ecological risk assessments. 

Table 4-3 presents the analytical results for the fourteen surface sediment samples with sample locations 

shown on Figure 3-4. Descriptive statistics (e.g., frequency of detection, range detected, location of 

maximum positive detection, etc.) are presented in Table 4-3. 

voes 

Methylene chloride was detected in only sample NTC17PCSD2901, collected from Site 17 - South 

Branch of Pettibone Creek. The analytical result reported for methylene chloride is similar to those 

frequently noted in field and laboratory quality assurance blanks. However, only 10% of the analytical 

data for Site 17 were validated. Consequently, the positive results reported for methylene chloride may 

not be site related. 

SVOCs and PAHs 

One phthalate compound [bis(2-ethylhexyl) phthalate] and thirteen PAHs and were detected in the South 

Branch surface sediment samples. The phthalate compound (a typical plasticizer) was detected in two 

samples with the maximum concentration of 130 µg/kg in sample NTC17PCSD2901. The results are 

orders of magnitude less than the Illinois TACO screening criteria presented in Table 4-3. Phthalates are 

common laboratory contaminants and therefore, the detection of bis(2-Ethylhexyl) phthalate may not be 

site related. 

The analytical results for the PAHs are summarized below and compared to concentrations reported in 

the scientific literature for background soil samples: 
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Parameter Range Detected 
(µg/kg) 

Acenaphthylene 25-51 

Anthracene 19-1, 100 

Benzo(a)anthracene 69-2,800 

Benzo(a)pyrene 66-2,100 

Benzo(b )fluoranthene 61-2,200 

Benzo(g,h,i)perylene 34-990 

Benzo(k)fluoranthene 34-1,300 

Chrysene 65-2,900 

Fluoranthene 160-9,000 

Fluorene 13-410 

lndeno(1,2,3-CD)pyrene 37-880. 

Phenanthrene 85-6,300 

Pyrene 130-6,400 
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·Background Concentration 
Reported in RuraVUrban 

Background Soils <1> 

(µg/kg) 

1 8-1 '1 00 (2) 

29-5,700 (2) 

5-20/169-59,000 

2-1,300/165-220 

20-30/15,000-62,000 

10-70/900-4 7 ,000 

10-110/300-26,000 

38.3/251-640 

0.3-40/200-166,000 

22-3,300 (2) 

10-15/8,000-61,000 

30/NA and 71-36,000 (2) 

1-19.7/145-147,000 

Unless noted otherwise, data presented in the Toxicological Profile for Polycyclic Aromatic 
Hydrocarbons, Agency for Toxic Substances and Disease Registry (ATSDR), U.S. Public Health 
Service (ATSDR, October 1989). 

2 Data presented for soil samples collected from several cities, Table 3 in Background Levels of 
Polycyclic Aromatic Hydrocarbons and Selected Metals in New England Urban Soils (Bradley et al, 
1994). 

The maximum concentrations listed above were reported for sample NTC17PCSD2701, except 

acenaphthylene, fluorene, and phenanthrene which had maximum concentrations reported for sample 

NTC17PCSD3501. Sample NTC17PCSD2701 is located downstream of a storm water outfall. The 

interpretation of the PAH data must consider that Pettibone Creek receives urban runoff and storm water 

from areas that are paved with petroleum asphalt that contain a mixture of paraffinic and aromatic 

hydrocarbons and heterocyclic compounds [including PAHs (Hawley et al, 1993)]. The asphalt is a likely, 

predominant source of the PAHs. PAHs are also produced during fossil fuel combustion and are natural 

components of crude and refined petroleum and of coal (Anthropogenic Sources, 

qlink.queens.ca/-4mql/pg1 .5.html). In addition, the PAH concentrations noted in the South Branch 

surface sediments are similar to the range of concentrations reported in the scientific literature for 

background soil samples. Finally, the average PAH concentrations reported for the South Branch 

sediment are two to ten times less than the North Branch average PAH concentrations. 
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Ten pesticides and three PCBs were detected in the surface sediment samples collected from the South 

Branch. 4,4'-DDT, 4,4'-DDE, and 4,4'-DDD were detected in the 14 samples at maximum concentrations 

of 290 µg/kg (NTC17PCSD3101 ), 31 µg/kg (NTC17PCSD2701 ), and 32 µg/kg (NTC17PCSD3501 ), 

respectively. Aroclor-1248 was detected in 1 of 14 samples at a concentration of 50 µg/kg sample 

(NTC17PCSD3101). Aroclor-1254 was detected in 3 of 14 samples at a maximum concentration of 

140 µg/kg in sample NTCPCSD2901. Aroclor-1260 was detected in 1 of 11 samples at a maximum 

concentration of 55 µg/kg in sample NTC17PCSD3301. The maximum concentrations for the pesticides 

and PCBs are orders of magnitude less than the TACO screening criteria presented in Table 4-3. 

The six pesticides and three PCBs listed below were detected at concentrations exceeding the ecological 

screening criteria presented in Table 4-3. 

Parameter Range Detected Ecological Screening 
(µg/kg) (µg/kg) 

4,4'-DDD 7.6-32 2 (14) 

4,4'-DDE 10-31 2 (14) 

4,4'-DDT 8.5-290 1 (14) 

Alpha-Chlordane 0.35 -2.4 0.5(11) 

Aroclor-1248 50 30 (1) 

Aroclor-1254 84-140 60 (3) 

Aroclor-1260 55 5 (1) 

Endosulfan II 0.3-1.9 0.15 (7) 

Gamma-Chlordane 0.31-1.6 0.5 (11) 

The number of exceedances is presented in parentheses. 

Pesticide contamination is probably a result of historic use of these compounds throughout the 

watershed, particularly in developed areas. 

INORGANIC$ 

With the exception of arsenic, inorganic constituents were detected in one or more of the 14 South 

Branch surface sediment samples at concentrations less than TACO screening criteria present in Table 

4-3. However, the arsenic results were less than the TACO metropolitan background concentration 

screening criteria presented in Table 4-3. 
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The five inorganic constituents listed below were detected at concentrations exceeding the ecological 

screening criteria and/or the Illinois unsieved background screening criteria presented in Table 4-3. 

Parameter Range Detected Ecological TACO Tier 1 SRO Illinois Unsieved 
(mg/kg) Screening Ingestion Stream Sediment 

(mg/kg) (mg/kg) Background 
(mg/kg) 

Copper 3.4-46.2 16 (7) 2,900 38 (1) 

Lead 8.3-57.9 31 (7) 400 28 (9) 

Manganese 177-504 460 (1) 3,700 1300 

Mercury 0.02-0.23 0.2 (1) 23 0.07 (9) 

Zinc 31-253 120 (4) 23,000 80 (7) 

The number of exceedances is presented in parentheses. 

The maximum concentrations of copper, lead, and zinc were detected in sample NTC17PCSD2601 and 

the maximum concentration of mercury was detected in sample NTC17PCSD3401. The average 

concentrations of copper, lead, and zinc in the South Branch Sediment are an order of magnitude less 

than the average concentrations in the North Branch concentrations in the North Branch sediments. The 

maximum detected surface sediment concentrations of copper, lead, zinc, and mercury are greater than 

the Illinois EPA Unsieved Stream Sediment Background Concentrations. Each of these metals is a 

naturally occurring metal and an industrial metal. The probable sources are natural occurrence in 

combination with the storm water discharges and road runoff within the Pettibone Creek Watershed. 

4.3.4 Surface Sediment - Boat Basin 

Twelve surface sediment samples, analyzed for TCL PAHs, pesticides, PCBs, and TAL metals, were 

collected from Site 17 - Boat Basin in accordance with the QAPP (TtNUS, July 2001 ). One surface 

sediment sample was analyzed for TCL VOCs and SVOCs. The analytical results were used to delineate 

the nature and extent of contamination and to support human health and ecological risk assessments. 

Table 4-4 presents the analytical results for the twelve surface sediment samples with sample locations 

shown on Figure 3-5. Descriptive statistics (e.g., frequency of detection, range detected, location of 

maximum positive detection, etc.) are presented in Table 4-4. Additionally, the analytical results are 

compared to the standards and criteria (previously discussed), and the results of that comparison are 

shown in Table 4-4 and displayed on Figures 4-7 and 4-8. 
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Methylene chloride was detected in sample NTC17BBSD4701 at a maximum concentration of 6.6 µg/kg 

in the surface sediment samples collected from Site 17 - Boat Basin. The analytical result reported for 

methylene chloride is similar to those frequently noted in field and laboratory quality assurance blanks. 

However, only 10 % of the analytical data for Site 17 were validated. Consequently, the positive result 

reported for methylene chloride may not be site related. 

SVOCs and PAHs 

One phthalate compound [bis(2-ethylhexyl) phthalate] and fourteen PAHs and were detected in the Boat 

Basin surface sediment samples. The result reported [bis(2-ethylhexyl) phthalate, 61 O µg/kg] is orders of 

magnitude less than the Illinois TACO screening criteria !)resented in Table 4-4. Phthalates are common 

laboratory contaminants and therefore, the detection of bis(2-Ethylhexyl) phthalate may not be site 

related. 

The analytical results for the PAHs are summarized below and compared to concentrations reported in 

the scientific literature for background soil samples: 

Parameter Range Detected Background Concentration 
{µg/kg) Reported in Rural/Urban 

Background Soils <
1
> 

{µg/kg) 

Acenaphthylene 24-200 18-1 '100 <
2

) 

Anthracene 49-1,900 29-5,700 <
2

) 

Benzo(a)anthracene 250-4,900 5-20/169-59,000 

Benzo(a)pyrene 260-4,500 2-1,300/165-220 

Benzo(b )fluoranthene 280-4,500 20-30/15,000-62,000 

Benzo(g,h, i)perylene 200-2,800 10-70/900-4 7 ,000 

Benzo(k)fluoranthene 150-2,500 10-110/300-26,000 

Chrysene 270-4,900 38.3/251-640 

Fluoranthene 730-14,000 0.3-40/200-166,000 

Fluorene 40-1,300 22-3,300 <
2

) 

lndeno(1,2,3-CD)pyrene 150-2,000 10-15/8,000-61,000 

Naphthalene 1,200 NA 

Phenanthrene 380-10,000 30/NA and 71-36,000 <
2
) 

Pyrene 560-11,000 1-19.7/145-147,000 
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Unless noted otherwise, data presented in the Toxicological Profile for Polycyclic Aromatic 
Hydrocarbons, Agency for Toxic Substances and Disease Registry (ATSDR), U.S. Public Health 
Service (ATSDR, October 1989). 

2 Data presented for soil samples collected from several cities, Table 3 in Background Levels of 
Polycyclic Aromatic Hydrocarbons and Selected Metals in New England Urban Soils (Bradley et al, 
1994). 

PAHs were detected in the 12 suriace sediment samples collected. As summarized in Table 4-4, twelve 

of the analytical results reported PAHs exceed the TACO screening criteria for benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene. Most of the PAHs listed above were 

detected at a maximum concentration at location NTC17PCSD45, located downstream from an outfall. 

However, the PAHs concentrations may be inflated due to the total organic carbon concentration 

(7250 mg/kg) of that sample. Analytical results reported for 12 PAHs exceeded the ecological screening 

criteria and the maximum concentrations were located at NTC17BBSD4501. The interpretation of the 

PAH data must consider that Pettibone Creek receives urban runoff and storm water from areas that are 

paved with petroleum asphalt that contain a mixture of paraffinic and aromatic hydrocarbons and 

heterocyclic compounds [including PAHs (Hawley et al, 1993)]. The asphalt is a likely, predominant 

source of the PAHs. PAHs are also produced during fossil fuel combustion and are natural components 

of crude and refined petroleum and of coal (Anthropogenic Sources, qlink.queens.ca/-4mql/pg1 .5.html). 

In addition, most of the PAH concentrations (except for benzo(a)pyrene and chrysene) noted in the Site 

17 surface sediments are similar to the range of concentrations reported in the scientific literature for 

background soil samples. 

PESTICIDES/PCBs 

Seventeen pesticides and two PCBs were detected in the surface sediment samples collected from the 

Boat Basin. 4,4'-DDD, 4,4'-DDE, and alpha-chlordane were detected in the 12 samples at maximum 

concentrations of 310 µg/kg (NTC17BBSD4801 ), 230 µg/kg (NTC17BBSD4801 ), and 11 µg/kg 

(NTC17BBSD4801) respectively. Aroclor-1254 was detected in 4 of 12 samples at a maximum 

concentration of 660 µg/kg in sample NTC17BBSD4801. Aroclor-1260 was detected in 3 of 12 samples 

at a maximum concentration of 270 µg/kg in sample NTC17BBSD4801. The maximum concentrations for 

the pesticides and PCBs are an order of magnitude less than the TACO screening criteria presented in 

Table 4-4. The thirteen pesticides and two PCBs listed below exceed the ecological screening criteria 

presented in Table 4-4. 
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Parameter Range Detected 
(µg/kg) 

4,4'-DDD 71-310 

4,4'-DDE 55-230 

4,4'-DDT 34-120 

Aldrin 4.1 

Alpha-BHC 6.5 

Alpha-Chlordane 1 .2-11 

Aroclor-1254 79-660 

Aroclor-1260 49-270 

Beta-BHC 5.6-7.6 

Endosulfan I 0.68-8.7 

Endosulfan II 0.94-12 

Endosulfan sulfate 7.3 

Gamma-BHC (Lindane) 4.6 

Gamma-Chlordane 1.2-8 

Methoxychlor 32 
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Ecological Screening 
(µg/kg) 

2 (12) 

2 (12) 

1 ( 11) 

0.51 (1) 

0.023 (1) 

0.5 (12) 

60 (4) 

5 (3) 

0.37(3) 

0.15(10) 

0.15 (9) 

5.4 (1) 

0.39 (1) 

0.5 (10) 

8.8 (1) 

The number of exceedances is presented in parentheses. 

Pesticide contamination is probably a result of historic use of these compounds throughout the 

watershed, particularly in developed areas. Previous PCB data suggest significant possible upstream 

sources may have contributed to the sediment contamination. In addition, PCB contamination of 

sediments may have occurred due to storage by NTC Great Lakes of out-of-service transformers (some 

filled with PCB-containing oil) at various locations within the base. Past investigations at these storage 

locations indicated that some limited soil contamination exceeded federal and State clean-up guidelines. 

However, there is no clean-up documentation available on the PCB-contaminated soil. Contamination 

was reported to be limited and restricted to the transformer storage locations. There are no analytical 

data available indicating that the transformer storage locations are a source of contamination at Pettibone 

Creek and the Boat Basin. The historical data show a maximum concentration of 12 mg/kg for Aroclor-

1254. 

INORGANICS 

With the exception of arsenic, inorganic constituents were detected in the 12 surface sediment samples 

from the Boat Basin were less than the TACO screening criteria. However, the arsenic results were less 

than the TACO metropolitan background concentration screening criteria presented in Table 4-4. 
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The eleven inorganic constituents listed below were detected at concentrations exceeding the ecological 

screening criteria and/or the Illinois unsieved background screening criteria presented in Table 4-4. 

Parameter Range Detected Ecological 
(mg/kg) Screening 

(mg/kg) 

Arsenic 3.4-9.9 6 (1) 

Cadmium 0.23-2.2 0.6 (4) 

Chromium 7.9-28.9 26 (1) 

Copper 55.5-283 16 (12) 

Iron 7,410-19,200 20,000 

Lead 47.6-289 31 (12) 

Manganese 226-731 460 (2) -

Mercury 0.068-0.95 0.2 (3) 

Nickel 8.9-31.5 30 (1) 

Silver 0.29-4.2 1 (2) 

Zinc 247-2,070 120 (12) 

NA - Not available. 
The number of exceedances is presented in parentheses. 
* =TACO Metropolitan Background Value. 

TACO Tier 1 SRO Illinois Unsieved 
Ingestion Stream Sediment 
(mg/kg) Background 

(mg/kg) 

13* 8 (1) 

78 0.5 (6) 

390 16 (1) 

2,900 38 (12) 

NA 18,000 (1) 

400 28 (12) 

3,700 1,300 

23 0.07(11) 

1,600 NA 

390 NA 

23,000 80 (12) 

The maximum concentrations for most of the above constituents were detected in sample 

NTC 17PCSD4801, located in the northeast corner of the Boat Basin near two separate outfalls. The 

inorganic concentrations in sample NTC17PCSD4801 may be inflated due to the total organic carbon 

concentration (21800 mg/kg). The maximum concentration of manganese and zinc were detected in 

sample NTC17PCSD4901; and the maximum concentration of nickel was detected in sample 

NTC17PCSD5401. Copper, lead, and zinc are an order of magnitude greater than the Illinois unsieved 

stream sediment background concentrations. However, the reported results for samples 

NTC17PCSD4801 and NTC17PCSD4901 may be inflated due to the total organic carbon concentrations 

of 21800 mg/kg and 7760 mg/kg, respectively. The inorganic constituents are a result of industrial point 

sources, urban runoff, erosional processes, flooding events, and storm water discharge through outfalls 

along Pettibone Creek as well as natural occurrence. These metal concentrations in the Boat Basin are 

similar to those noted in the North Branch. 

4.3.5 Sediment at Depth North Branch and South Branch Pettibone Creek, and Boat Basin 

A total of fifty sediment at depth samples were collected from Site 17, Pettibone Creek - North Branch 

(11 samples), Pettibone Creek - South Branch (3 samples), and the Boat Basin (36 samples) and 
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analyzed for TCL PAHs, Pesticides, PCBs, and TAL metals in accordance with the QAPP (TtNUS, 2001 ). 

Ten samples from the North and South Branches and two samples in the Boat Basin were also analyzed 

for TCL VOCs and SVOCs. The samples in the North and South Branches were collected at a 1-foot 

depth, and the Boat Basin samples were collected from three depth intervals: 4 cm to 3 feet, 3 to 6 feet, 

and 6 to 1 O feet (more detailed information is provided in Sections 3.2.2.1 and 3.2.2.2). The analytical 

results were used to delineate the nature and extent of contamination. Tables 4-5, 4-6, and 4-7 present 

analytical results reported for the sediment at depth samples with sample locations shown on Figures 3-3, 

3-4. and 3-5. Descriptive statistics (e.g., frequency of detection, range detected, location of maximum 

positive detection, etc.) are presented in Tables 4-5, 4-6, and 4-7. Additionally, the analytical results are 

compared to previously defined standards and criteria, and the results of that comparison are shown in 

Tables 4-5, 4-6, and 4-7 and displayed on Figures 4-9 through 4-15. 

voes 

No volatile organic compounds were detected in the sediment at depth samples from the North and South 

Branches of Pettibone Creek. Methylene chloride was detected in the sediment at depth samples 

collected from the Boat Basin. Methylene chloride was detected in sample NTC17BBSD5303 at a 

maximum concentration of 11 µg/kg and did not exceed the criteria presented in Table 4-7. The 

analytical result reported for methylene chloride is similar to those frequently noted in field and laboratory 

quality assurance blanks. However, only 10 % of the analytical data for Site 17 were validated. 

Consequently, the positive result reported for methylene chloride may not be site related. 

SVOCs 

Thirteen PAHs were detected in both the North Branch and the South Branch sediment at depth samples 

and fifteen PAHs and one phthalate compound [bis(2-ethylhexyl} phthalate] were detected in the Boat 

Basin sediment at depth samples. The maximum detected analytical results for the PAHs are 

summarized below and compared to concentrations reported in the scientific literature for background soil 

samples: 

Parameter Range Detected Background Concentration 
(µg/kg) Reported in Rural/Urban 

Background Soils <
1
> 

(µg/kg) 

Acenaphthylene* 130-230 1 8-1 , 1 00 (2) 

Anthracene* 54-1,600 29-5,700 <
2l 

Benzo(a)anthracene* 230-4, 100 5-20/169-59,000 
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Parameter Range Detected 
(µg/kg) 

Benzo(a)pyrene* 230-4,000 

Benzo(b )fluoranthene * 240-4,100 

Benzo(g,h,i)perylene* 170-2,600 

Benzo(k)fluoranthene* 130-2,300 

Chrysene* 240-4,200 

Fluoranthene* 580-13,000 

Fluorene** 33-910 

lndeno(1,2,3-CD)pyrene* 120-1,600 

Phenanthrene* 270-8,500 

Pyrene* 480-9,700 
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Background Concentration 
Reported in Rural/Urban 

Background Soils <1> 

(µg/kg) 

2-1 ,300/165-220 

20-30/15,000-62,000 

10-70/900-47,000 

10-110/300-26,000 

38.3/251-640 

0.3-40/200-166,000 
22-3 300 (2) 

' 
10-15/8,000-61,000 

30/NA and 71-36,000 (2) 

1-19.7/145-147,000 

Unless noted otherwise, data presented in the Toxicological Profile for Polycyclic Aromatic 
Hydrocarbons, Agency for Toxic Substances and Disease Registry (ATSDR), U.S. Public Health 
Service (ATSDR, October 1989). 

2 Data presented for soil samples collected from several cities, Table 3 in Background Levels of 
Polycyclic Aromatic Hydrocarbons and Selected Metals in New England Urban Soils (Bradley et al, 
1994). 

* Denotes maximum concentration detected in the North Branch. 
** Denotes maximum concentration detected in the Boat Basin. 

Three PAHs [benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene] were detected at 

concentrations exceeding the TACO screening criteria. With the exception of benzo(k)fluoranthene and 

indeno(1,2,3-cd)pyrene all of the PAHs listed above exceed the ecological screening criteria. The 

maximum concentrations were reported for samples from the North Branch and ranged from two to 

twenty times greater than the concentrations in the South Branch samples. The concentrations reported 

from the Boat Basin were less the North Branch but greater than those reported for the South Branch. 

The maximum concentrations of PAHs were detected in sample NTC17PCSD0102, except the maximum 

concentration of acenaphthylene was detected in sample NTC17PCSD0402. Sample NTC17PCSD0102 

is located at the upstream boundary of the Site 17 study area. Sample NTC17PCSD0402 is the next 

sample location downstream from sample NTC17PCSD0102 on the North Branch. In addition, the 

Pettibone Creek Watershed receives urban runoff and storm water from areas that are paved with 

petroleum asphalt which that contains a mixture of paraffinic and aromatic hydrocarbons and heterocyclic 

compounds [including PAHs (Hawley et al, 1993)]. The asphalt is a likely, predominant source of the 

PAHs. PAHs are also produced during fossil fuel combustion and are natural components of crude and 

refined petroleum and of coal (Anthropogenic Sources, qlink.queens.ca/-4mql/pg1 .5.html). Even though 

several PAHs exceed ecological screening criteria, the PAH concentrations detected in the Site 17 
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sediment at depth samples are similar to the range of concentrations reported in the scientific literature 

for background soil samples. 

Bis (2-ethylhexyl)phthalate was detected in sample NTC17BBSD5303 at a maximum concentration of 

6300 µg/kg, an order of magnitude less than the Illinois TACO screening criteria presented in Table 4-5. 

Phthalates are common laboratory contaminants and therefore, the detection of bis(2-Ethylhexyl) 

phthalate may not be site related. 

PESTICIDES/PCBs 

Twelve pesticides and three PCBs were detected in the at depth samples from the North Branch, ten 

pesticides were detected in samples from the South Branch, and eighteen pesticides and three PCBs 

were detected in the sediment at depth samples collected from the Boat Basin. The maximum 

concentrations were detected in the samples from the Boat Basin except the maximum concentration of 

4,4'-DDT was detected in sample NTC17PCSD0402 located on the North Branch. The concentrations 

reported for samples from the North Branch were greater than those collected from the South Branch. In 

the North Branch, 4,4-DDT was detected at a maximum concentration of 580 µg/kg in sample 

NTC17PCSD0402. In the Boat Basin, 4,4'-DDE, and 4,4'-DDD were detected in the 36 samples at 

maximum concentrations of 540 µg/kg (NTC17BBSD4505) and 4100 µg/kg (NTC17BBSD4604), 

respectively. Aroclor-1248 was detected in 11 of 36 samples at a maximum concentration of 1500 µg/kg 

in samples NTC17BBSD4804 and NTC17BBSD5004. Aroclor-1254 was detected in 34 of 36 samples at 

a maximum concentration of 6100 µg/kg in sample NTC17BBSD4505. Aroclor-1260 was detected in 27 

of 36 samples at a maximum concentration of 1100 µg/kg in sample NTC17BBSD4803. 

The seventeen pesticides and three PCBs listed below exceed the ecological screening criteria presented 

in Table 4-5. In addition, two pesticides and three PCBs listed below exceed the TACO screening 

criteria. 

Parameter Range Detected TACO Tier 1 SRO Ingestion 
(µg/kg) (µg/kg) 

4,4'-DDD 30-4, 100 3,000 (3) 

4,4'-DDE 13-540 2,000 

4,4'-DDT 6.5-400 2,000 

Aldrin 1.8 40 

Alpha-BHC 4.1 100 

Alpha-Chlordane 2-95 50 (3) 

Aroclor-1248 130-1,500 1,000 (2) 
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Parameter Range Detected 
(µg/kg) 

Aroclor-1254 130-6, 100 

Aroclor-1260 47-1, 100 

Beta-BHC 2.9-6.4 

Dieldrin 1.6-77 

Endosulfan I 0.92-31 

Endosulfan II 1.2-41 

Endrin 2.6-41 

Gamma-BHC (Lindane) 2.8 

Gamma-Chlordane 1.1-36 

Methoxychlor 11-16 

NA - Not available. 
The number of exceedances is presented in parentheses. 
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TACO Tier 1 SRO Ingestion 
(µg/kg) 

1,000 (16) 

1,000(1) 

NA 

40 (2) 

470,000 

470,000 

23,000 

500 

50 

390,000 

Pesticides and PCBs strongly adhere to soil particles and are fairy immobile. The greater concentrations 

detected in the Boat Basin samples suggests that the pesticides and PCBs were adhered to soil particles 

that entered the Pettibone Creek via urban runoff, erosional processes, flooding events, and storm water 

discharges. The increase in concentrations in the Boat Basin is a result of sedimentation following the 

aforementioned processes. The average PCB concentrations presented on Table 4-11 suggest slight 

increases in concentrations of PCBs in historical deeper samples, particularly in Boat Basin samples. 

The pesticide concentrations also vary with depth in the Boat Basin. Many at depth concentrations are 

orders of magnitude increased in the Boat Basin compared to the other data sets. The aforementioned is 

evidence that PCB/pesticide contamination was more of a problem in the past. 

INORGANIC$ 

Twenty-three inorganic constituents were detected in the 11 at-depth samples of the North Branch, and 

twenty-two inorganic constituents were detected in at-depth samples from the South Branch and Boat 

Basin. Arsenic exceeded the TACO metropolitan background concentration screening criteria in two of 

the eleven samples of the North Branch and nine of the thirty-six samples of the Boat Basin, respectively. 

The maximum concentration (34.2 mg/kg) was detected in sample NTC17PCSD0402, located 

downstream from the beginning of the Site 17 study area on the North Branch. However, the average 

concentrations of arsenic are similar in the North Branch and Boat Basin. 

A maximum concentration for lead (435 mg/kg) was detected in sample NTC17PCSD0402 located on the 

North Branch. This value is similar to the 400 mg/kg screening criteria. The average concentration 
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calculated for Boat Basin samples (253.7 mg/kg) is greater than the average calculated for the North 

Branch samples (159.5 mg/kg). 

The following twelve constituents were detected at concentrations exceeding the Illinois unsieved 

background screening criteria presented in Table 4-7: 

Parameter Range Detected TACO Tier 1 Ingestion 
(mg/kg) 

Antimony 0.45-2.7 

Arsenic 4.7-34.2 

Cadmium 0.24-5.7 

Chromium 9.8-31 

Copper 39.4-577 

Iron 10,400-30,300 

Lead 71.9-435 

Manganese 291-1,600 

Mercury 0.07-0.87 

Nickel 11.2-44 

Silver 0.65-5.5 

Zinc 171-2,620 

NA - Not available. 
The number of exceedances is presented in parentheses. 
* = TACO Background Value. 

(mg/kg) 

31 

13* (2) 

78 

390 

2,900 

NA 

400 (1) 

3,700 

23 

1,600 

390 

23,000 

Illinois Unsieved 
Stream Sediment 

Background 
(mg/kg) 

NA 

8 (3) 

0.5 (5) 

16 (5) 

38 (11) 

18,000 (2) 

28 (11) 

1,300 (1) 

0.07 (10) 

NA 

NA 

80 (11) 

The maximum concentrations for antimony (Cmax = 2.7), arsenic (Cmax = 34.2 mg/kg), cadmium (Cmax = 
5.7 mg/kg), chromium (Cmax = 31 mg/kg), lead (Cmax = 435 mg/kg), mercury (Cmax = 0.87 mg/kg), and 

nickel (Cmax = 44 mg/kg) were detected in sample NTC17PCSD0402, the second sample location in the 

Site 17 study area on the North Branch. The maximum concentration for iron (Cmax = 30300 mg/kg) was 

detected in sample NTC17PCSD1402, located on the North Brach near a bridge. The maximum 

concentration for zinc (Cmax = 2620 mg/kg) was detected in sample NTC17PCSD0102, the first sample 

location in the Site 17 study area on the North Branch. The analytical data suggest that the primary 

source of contamination is historical discharge and storm water discharge within the Pettibone Creek 

Watershed. The analytical results from the Boat Basin suggest that the at-depth samples are more 

contaminated than the surface sediment samples, again, indicating that metals contamination of the 

Pettibone Creek Watershed was more of a problem historically. 
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A historical data review was completed for Site 17 by comparing seven TtNUS samples to the historical 

data from previous reports. The samples selected were determined by overlaying the previous sample 

locations with the most recent TtNUS sample locations. The sample locations that were closest together 

were chosen for comparison as shown on Figure 4-16. 

Table 4-8 shows the semivolatile data for co-located samples (historical and recent). The semivolatile 

compounds (phthalates) that were previously detected were not detected (or detected infrequently) in the 

most recent samples. However, the PAH concentrations increased since 1994 for the co-located 

samples with the exception of NTC17PCSD09/X201-94 and NTC17PCSD30/X202-94 in which case the 

concentrations decreased since the 1994 investigation. Sample NTC17PCSD09/X201-94 was collected 

from a tributary to the North Branch of Pettibone Creek. -Sample NTC17PCSD30/X202-94 was collected 

from in the South Branch of Pettibone Creek; PAH concentrations at the location decreased since the 

1994 investigation. There could be several reasons for the increased PAH concentrations but the most 

notable one is the fact that more roads are being constructed and hence, increased vehicle traffic. This 

increase could also be due to the severe erosion and flash floods that have been known to occur in the 

Creek. 

Table 4-9 shows the pesticide data for co-located samples (historical and recent). The analytical data 

indicate that pesticide concentrations in the North Branch (NTC17PCSD02/SD-PC-09) and the South 

Branch (NTC17PCSD30/X202-94) have decreased over time. Samples NTC17PCSD09/X201-94 (in the 

tributary to North Branch) also had pesticide concentrations that decreased. Sample pairs 

NTC17PCSD05/SD-PC-08, NTC17PCSD14/SD-PC-07, and NTC17PCSD24/SD-PC-01 had 

concentrations that increased, some of them by one or more orders of magnitude. The sample B-204 

was not analyzed for pesticides and therefore not compared to the TtNUS sample from the Boat Basin. 

Table 4-9 shows the PCB data for co-located samples (historical and recent). PCBs were not detected in 

the historic samples NTC17PCSD02/SD-PC-09 and NTC17PCSD14/SD-PC-07; positive detections were 

reported for TtNUS 2001 Investigation. However, PCB concentrations reported for other sampling 

locations decreased since the previous sampling events (i.e., were either now non-detected or had lower 

concentrations than in the past). 

Table 4-10 shows the metal data for co-located samples (historical and recent). Most of the analytical 

results reported for the TtNUS samples are less than those reported for historical samples. There are a 

few exceptions. Copper and/or zinc concentrations in recent samples NTC17PCSD05, NTC17PCSD09, 
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NTC17PCSD24, and NTC17BBSD52 were greater than concentrations for SD-PC-08, X201-94, 

SD-PC-01, and B-204, respectively. The sediment at depth samples have much higher concentrations 

than the surface sediment samples. Because the industrial operations north of Pettibone Creek have 

decreased, the surface sediment in Pettibone Creek is not as contaminated as in the past. 

4.5 SUMMARY AND CONCLUSIONS 

The following items briefly summarize the nature and extent of contamination detected at Site 17: 

• Environmental contaminants detected in the surface waters and sediments of Site 17. 

Predominant inorganic contaminants in the Site 17 sediments (e.g., copper, lead, and zinc) were 

identified as significant environmental contaminants in sediment samples collected upstream and off­

site of Site 17 during past environmental investigations. Although overland run-off and stormwater 

discharges from Site 17 may contribute pollutants to the watershed, the analytical results available for 

the Site 17 area do not suggest that a significant point source(s) from NTC Great Lakes is (are) 

impacting the surface water/sediment quality of Pettibone Creek or the Boat Basin. 

• Chemical concentrations detected in the sediments of the South Branch of Pettibone Creek 

are less than those reported for samples collected from the North Branch of Pettibone Creek 

and the Boat Basin by a factor of 2 or more. For example, the average lead concentrations in the 

North Branch, South Branch, and Boat Basin are 118 mg/kg, 32 mg/kg, and 101 mg/kg, respectively. 

The differences are attributable to the fact that significant industrial sources of contamination exist(ed) 

upstream of the North Branch of Pettibone Creek (which drains to the Boat Basin); similar industrial 

sources do not exist on the South Branch of Pettibone Creek. 

• Average concentrations of pesticides, PCBs, and metals in the deeper (at-depth) samples of 

the Boat Basin often exceed the average concentrations reported in the surface sediment 

samples of the Boat Basin by a factor of 2 or more. For example, the average concentrations of 

copper and Aroclor-1254 in the at-depth samples are 364 mg/kg and 1400 µg/kg, respectively, versus 

116 mg/kg and 310 µg/kg, respectively, for the surface sediment samples. The differences with depth 

may reflect decreases in contaminant loading over time - sediments have built up undisturbed in the 

Boat Basin since the last dredging event in the early 1970s. Average concentrations of most 

metals, pesticides, and PCBs in the at-depth samples of the Boat Basin also exceed those 

reported for surface or at-depth sediments collected along Pettibone Creek. 
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• VOCs are not significant site related contaminants for Site 17. Methylene chloride (a common 

laboratory/field blank contaminant) was the only VOC detected in the sediments. The maximum 

concentration detected (11 µg/kg) is less than the risk-based benchmarks/criteria referenced in the 

nature and extent evaluation. Acetone (also a common laboratory contaminant), three 

trihalomethane compounds (bromodichloromethane, chlorodibromomethane, and chloroform), four 

chlorinated organics (tetrachloroethene, trichloroethene, cis-1,2-dichloroethene, and vinyl chloride), 

and toluene were detected in the surface water samples at maximum concentrations not exceeding 

11 µg/L. Maximum detected concentrations reported for bromodichloromethane, chloroform, and 

trichloroethene exceed TACO GAO criteria. However, the trihalomethanes noted are often produced 

as a result of the chlorination process (e.g., chlorination of drinking water supply or a wastewater 

discharge). Maximum concentrations of the chlorinated solvents and toluene were reported for the 

sample collected at the upstream boundary of Site 17. 

• PAHs are the predominant SVOCs detected in the sediment samples collected at Site 17. One 

or more of these chemicals were detected in the sediment samples collected. Average 

concentrations reported for the North Branch of Pettibone Creek and the Boat Basin (typically less 

than 5,000 µg/kg) tend to exceed those reported for the South Branch of Pettibone Creek (typically 

less than 1,000 µg/kg). Many of the analytical results reported exceed the referenced human health 

or ecological screening criteria. However, any interpretation of the PAH data must consider the fact 

that PAHs are common, anthropogenic contaminants frequently detected in soils and sediments as a 

result of the wide-spread use of petroleum products in our modern, industrialized society. For 

example, Pettibone Creek receives surface water run-off from roadways and areas that have been 

paved with asphalt. The PAH concentrations reported for Pettibone Creek and the Boat Basin are 

within the range of concentrations reported as anthropogenic background for soils. The maximum 

concentrations for many PAHs detected in Pettibone Creek were reported for the sample collected at 

the upstream boundary of Site 17. PAHs were not detected in the Site 17 surface water samples. 

• Pesticides were detected in the sediment samples collected at Site 17 at concentrations that 

reflect the widespread and historic use of the chemicals for pesticide control. DDT and its 

degradation by-products were the pesticides detected most frequently. Average concentrations for 

pesticides in the at-depth samples collected from the Boat Basin (typically 50 µg/kg to less than 

720 µg/kg) exceed those calculated for samples from the surface sediments and the sediment 

samples from Pettibone Creek (typically 10 µg/kg to less than 180 µg/kg). Average concentrations for 

pesticides detected in the South Branch of Pettibone Creek do not exceed 50 µg/kg. With the 

exception of a few results reported for sediment samples collected from the Boat Basin, the pesticide 

concentrations reported for the Site 17 sediment samples do not exceed TACO screening levels for 
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human health. In contrast, the pesticide results frequently exceed referenced screening levels for 

ecological receptors. Analytical results for the Boat Basin, in particular, suggest a decrease in 

chemical loading over time. 

• PCBs were detected in less than 50 percent of the sediment samples analyzed. Average 

concentrations reported the Aroclor-1248, 1254, and 1260 for the at-depth samples in the Boat Basin 

(240 µg/kg, 1400 µg/kg, and 300 µg/kg, respectively} exceed those reported for the surface sediment 

samples and the sediment samples from Pettibone Creek by a factor of 2 or more. Average 

concentrations in the sediments from the South Branch of Pettibone Creek do not exceed 50 µg/kg. 

Only concentrations for the at-depth sediment samples from the Boat Basin exceed the TACO 

screening criteria for human health (1,000 µg/kg). Numerous samples in the North Branch of 

Pettibone and the Boat Basin exceed the referenced ecological screening criteria. PCBs were 

detected in the off-site, upstream samples collected during previous environmental investigations. 

Previous PCB data suggest significant possible upstream sources may have contributed to the 

sediment contamination. In addition, PCB contamination of sediments may have occurred due to 

storage by NTC Great Lakes of out-of-service transformers (some filled with PCB-containing oil} at 

various locations within the base. Past investigations at these storage locations indicated that some 

limited soil contamination exceeded federal and State clean-up guidelines. However, there is no 

clean-up documentation available on the PCB-contaminated soil. Contamination was reported to be 

limited and restricted to the transformer storage locations. There are no analytical data available 

indicating that the transformer storage locations are a source of contamination at Pettibone Creek 

and the Boat Basin. 

• Several metals (e.g., copper, lead, mercury, selenium, silver, zinc) were detected in the 

sediments of the Boat Basin and the North Branch of Pettibone Creek at average 

concentrations an order of magnitude greater than background sediment and/or soil 

concentrations reported in TACO. In contrast, most analytical results reported for the South 

Branch of Pettibone Creek are similar to background sediment and/or soil concentrations reported in 

TACO. These metals were also detected in the off-site, upstream samples collected during previous 

environmental investigations. The concentrations that were reported for the off-site, upstream 

samples were often 2 to 3 times the concentrations noted in the Site 17 sediment samples. The 

analytical data suggest that the primary source of contamination is historical discharge and storm 

water discharge within the Pettibone Creek Watershed. 
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FREQUENCY 
PARAMETER 

OF DETECTION 

VOLATILE ORGANICS (UG/L) 
2-BUTANONE 1/6 
ACETONE 5/6 
BROMODICHLOROMETHANE 2/6 
CHLORODIBROMOMETHANE 1/6 
CHLOROFORM 2/6 
CIS-1 ,2-DICHLOROETHENE 2/6 
TETRACHLOROETHENE 216 
TOLUENE 1/6 
TRICHLOROETHENE 2/6 
VINYL CHLORIDE 1/6 
SEMIVOLATILE ORGANICS (UGIL) 
Dl-N-BUTYL PHTHALATE 1/6 
PESTICIOES/PCBS (UG/L) 
4,4'-DDD 1/6 
4,4'-DDE 3/5 
4,4'-DDT 1/6 
ENDOSULFAN I 1/6 
INORGANICS (UG/L) 
ALUMINUM 6/6 
ARSENIC 3/6 
BARIUM 616 
BERYLLIUM 1/6 
CALCIUM 616 
CHROMIUM 1/6 
COBALT 1/6 
COPPER 5/6 
IRON 616 
LEAD 5/6 
MAGNESIUM 616 
MANGANESE 616 
MERCURY 4/6 
NICKEL 1/6 
POTASSIUM 616 
SODIUM 616 
VANADIUM 3/6 
ZINC 4/6 
FIL TE RED INORGANICS (UG/L) 
ALUMINUM 5/6 
ARSENIC 2/6 
BARIUM 616 
CADMIUM 1/6 
CALCIUM 6/6 
COPPER 5/6 
IRON 5/6 
LEAD 1/6 
MAGNESIUM 616 
MANGANESE 616 
MERCURY 1/6 
POTASSIUM 616 
SELENIUM 1/6 
SODIUM 6/6 
VANADIUM 1/6 
ZINC 4/6 

Footnotes: 
1 - USEPA (November 2000). 
2 - Number of samples that exceed critieria. 
3 - Illinois EPA (March 2002). 
4 - USEPA (June 2000). 
5 - USEPA (April 1999). 
6- See Table 7-1. 
NC - No Criteria 
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RANGE OF 
DETECTS 

5.6 
2.6 -11 

0.34 - 0.74 
0.59 

0.42 - 1.2 
1.1 -9.2 

0.41-1.4 
0.7 

0.46 - 5.5 
0.77 

2.7 

0.0054 
0.0064 - 0.024 

0.029 
0.01 

44.8 - 9460 
3.7 - 3.8 

16.8-61.8 
0.26 

23200 - 91600 
14.4 
4.6 

6.9 - 22.2 
84.4 - 10900 

3-18 
7720 - 37400 

14.6 - 245 
0.05-0.1 

12.5 
1270 - 6280 

13100 - 122000 
2.9 - 15.6 
28 - 150 

25.5 - 317 
3.6 - 4.3 

16.8 - 53.3 
0.58 

23500 - 87500 
2.9 - 10.7 
78 - 429 

3.3 
7840 - 35700 

14.6 - 46.3 
0.08 

1360 - 5150 
4.4 

13400-11500 
2.8 

5.6 - 111 

RANGE OF SAMPLE WITH AVERAGE 
NON MAXIMUM POSITIVE 

DETECTS CONCENmATION DETECT 

5 NTC17PCSW0101 5.6 
10 NTC17PCSW0101 6.3 
1 NTC17PCSW0201 0.5 
1 NTC17PCSW0201 0.6 
1 NTC17PCSW0201 0.8 
1 NTC17PCSW0101 5.2 
1 NTC17PCSW0101 0.9 
1 NTC17PCSW0101 0.7 
1 NTC17PCSW0101 3.0 
2 NTC17PCSW0101 0.8 

10 NTC17PCSW0101 2.7 

0.05 NTC17PCSW0201 0.0 
0.05 NTC17PCSW0201 0.0 
0.05 NTC17PCSW0201 0.0 
0.05 NTC17BBSW0501 0.0 

0 NTC17PCSW0301 2384.3 
3.2 NTC17BBSW0501 3.7 
0 NTC17PCSW0301 43.4 

0.17 NTC17PCSW0301 0.3 
0 NTC17PCSW0101 55483.3 

1.8- 5.6 NTC17PCSW0301 14.4 
2.9 NTC17PCSW0301 4.6 
2.4 NTC17PCSW0101 14.5 
0 NTC17PCSW0301 2810.4 

1.8 NTC17PCSW0301 7.8 
0 NTC17PCSW0101 22970.0 
0 NTC17PCSW0301 83.1 

0.047 NTC17PCSW0401 0.1 
10.4 NTC17PCSW0301 12.5 

0 NTC17PCSW0301 3991.7 
0 NTC17PCSW0101 59916.7 

2.5 NTC17PCSW0301 8.4 
13.5 - 32.7 NTC17PCSW0101 78.5 

21.1 NTC17BBSW0601-F 108.6 
3.2 NTC17BBSW0501-F 4.0 
0 NTC17PCSW0101-F 31.1 

0.39 - 0.51 NTC17PCSW0101-F 0.6 
0 NTC17PCSW0101-F 50716.7 

2.4 NTC17PCSW0101-F 7.8 
30.3 NTC17BBSW0601-F 215.0 

1.8 - 2.5 NTC17BBSW0601-F 3.3 
0 NTC17PCSW0101-F 20306.7 
0 NTC17PCSW0101-F 25.3 

0.047 - 0.05 NTC17PCSW0401-F 0.1 
0 NTC17PCSW0101-F 3095.0 

3.3- 4.5 NTC17PCSW0101-F 4.4 
0 NTC17PCSW0101-F 57700.0 

2.5 NTC17PCSW0201-F 2.8 
11.9 - 29 NTC17PCSW0101-F 39.6 

TABLE 4-1 

FREQUENCY OF DETECTION IN SURFACE WATER 
SITE 17 - PEmBONE CREEK AND BOAT BASIN 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

ILLINOIS 
REGION9 REGION9TAP 

TACO: GW 
ILLINOISGW 

PRGTAP WATER 
INGESTION 

CLASS 1 
WATER<1l EXCEEDANCES <2l EXCEEDANCES <2> 

CLASS 1 C
3l 

1900 0 NC 0 
610 0 700 0 
0.18 2 0.02 2 
0.13 1 140 0 
0.16 2 0.02 2 
61 0 70 0 
1.1 1 5 0 
720 0 1000 0 
1.6 1 5 1 

0.041 1 2 0 

3600 0 700 I 0 

0.28 0 0.11 0 
0.2 0 0.04 0 
0.2 0 0.12 0 
220 0 NC 0 

36000 0 NC 0 
0.045 3 50 0 
2600 0 2000 0 

73 0 4 0 
NC 0 NC 0 
NC 0 100 0 

2200 0 1000 0 
1400 0 650 0 
11000 0 5000 1 

NC 0 7.5 2 
NC 0 NC 0 
880 0 150 1 
11 0 2 0 

730 0 100 0 
NC 0 NC 0 
NC 0 NC 0 
260 0 49 0 

11000 0 5000 0 

36000 0 NC 0 
0.045 2 50 0 
2600 0 2000 0 

18 0 5 0 
NC 0 NC 0 

1400 0 650 0 
11000 0 5000 0 

NC 0 7.5 0 
NC 0 NC 0 
880 0 150 0 
11 0 2 0 
NC 0 NC 0 
180 0 50 0 
NC 0 NC 0 
260 0 49 0 

11000 0 5000 0 

FEDERAL 
MAXIMUM 

CONTAMINANT 
LEVEL <•l 

NC 
NC 
80 
80 
80 
70 
5 

1000 
5 
2 

I NC 

NC 
NC 
NC 
NC 

NC 
5 

2000 
4 

NC 
100 
NC 

1300 
NC 
15 
NC 
NC 
2 

NC 
NC 
NC 
NC 
NC 

NC 
5 

2000 
5 

NC 
1300 
NC 
15 
NC 
NC 
2 

NC 
50 
NC 
NC 
NC 

FEDERAL AMBIENT 

FEDERAL MCL 
WATER QUALITY FEDERAL WATER 

EXCEEDANCES <2l 
HH/CONSUMPTION QUALITY 

WATER & ORGANISMS EXCEEDANCES <2> 
(5) 

0 NC 0 
0 NC 0 
0 0.56 1 
0 0.41 1 
0 5.7 0 
0 NC 0 
0 0.8 1 
0 6800 0 
1 2.7 1 
0 2 0 

I 0 I 2700 I 0 

0 0.00083 1 
0 0.00059 3 
0 0.00059 1 
0 110 0 

0 NC 0 
0 0.018 3 
0 1000 0 
0 NC 0 
0 NC 0 
0 NC 0 
0 NC 0 
0 1000 0 
0 300 5 
1 NC 0 
0 NC 0 
0 50 3 
0 0.05 3 
0 610 0 
0 NC 0 
0 NC 0 
0 NC 0 
0 5000 0 

0 NC 0 
0 0.018 2 
0 1000 0 
0 NC 0 
0 NC 0 
0 1000 0 
0 300 2 
0 NC 0 
0 NC 0 
0 50 0 
0 0.05 1 
0 NC 0. 
0 170 0 
0 NC 0 
0 NC 0 
0 5000 0 
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ECOLOGICAL ECOLOGICAL 
SURFACE WATER SURFACE WATER 

CRITERIA<•> EXCEEDANCES <•l 

NC NA 
122000 0 
11000 0 
11000 0 

150 0 
11600 0 
152 0 
230 0 
940 0 

11600 0 

35 I 0 I 
0.001 1 
0.001 3 
0.001 1 
0.056 0 

87 5 
148 0 

5000 0 
0.66 0 
NC NA 
NC NA 
23 0 

17.6 2 
1000 2 
16.5 1 
NC NA 

1000 0 
0.0013 4 

97.7 0 
NC NA 
NC NA 
20 0 

225 0 

87 2 
148 0 

5000 0 
4.41 0 
NC NA 
17.6 0 
1000 0 
16.5 0 
NC NA 

1000 0 
0.0013 1 

NC NA 
5 0 

NC NA 
20 0 

225 0 

CT00154 



FREQUENCY RANGE OF 
RANGE OF SAMPLE WITH 

PARAMETER 
OF DETECTION DETECTS 

NON MAXIMUM 
DETECTS CONCENTRATION 

VOLATILE ORGANICS (UG/KG) 
METHYLENE CHLORIDE I 1/6 I 11 I 5.3-6.4 NTC17PCSD0401 I 
SEMIVOLATILE ORGANICS (UG/KG) 
2-METHYLNAPHTHALENE 3/6 55-93 360-410 NTC17PCSD2301 
ACENAPHTHYLENE 8/24 13-92 400-16000 NTC17PCSD1001 
ANTHRACENE 24124 37 -4000 0 NTC17PCSD0101 
BENZALDEHYDE 1/6 1500 350 - 420 NTC17PCSD0401 
BENZO A\ANTHRACENE 24124 150' 11000 0 NTC17PCSD0101 
BENZO A)PYRENE 24124 130 -11000 0 NTC17PCSD0101 
BENZO B\FLUORANTHENE 24124 150 -12000 0 NTC17PCSD0101 
BENZO G,H,l)PERYLENE 23124 70-7500 85 NTC17PCSD0101 
BENZOCIGFLUORANTHENE 24124 78-6300 0 NTC17PCSD0101 
BIS(2-ETHYLHEXYL)PHTHALA TE 616 280-680 0 NTC17PCSD2301 
BUTYL BENZYL PHTHALATE 1/6 37 360-420 NTC17PCSD1801 
CAPROLACTAM 1/6 57 360 -420 NTC17PCSD1801 
CARBAZOLE 616 75 -720 0 NTC17PCSD1401 
CHRYSENE 24124 150- 12000 0 NTC17PCSD0101 
DIBENZOFURAN 616 37-250 0 NTC17PCSD1401 
FLUORANTHENE 24/24 380-33000 0 NTC17PCSD0101 
FLUORENE 24/24 21 -2400 0 NTC17PCSD0101 
INDEN0(1,2,3-CD)PYRENE 24/24 70-5800 0 NTC17PCSD0101 
PHENANTHRENE 24/24 210 -24000 0 NTC17PCSD0101 
PHENOL 1/6 94 350 - 420 NTC17PCSD0401 
PYRENE 24/24 310 - 27000 0 NTC17PCSD0101 
PESTICIDES/PCBS (UG/KG\ 
4,4'-DDD 24124 2.3-170 0 NTC17PCSD1901 
4,4'-DDE 24/24 4.3-210 0 NTC17PCSD1901 
4,4'-DDT 24/24 4.9 -1800 0 NTC17PCSD0501 
ALDRIN 1/24 6.4 1.9-210 NTC17PCSD0101 
ALPHA-CHLORDANE 14/22 0.16-6.9 1.9 -210 NTC17PCSD1901 
AROCLOR-1254 14124 56-440 35 -43 NTC17PCSD1901 
AROCLOR-1260 12/23 41 -150 35 -43 NTC17PCSD0301 
DIELDRIN 6/22 0.23 -1.7 18 -210 NTC17PCSD2101 
ENDOSULFAN I 1/24 1.1 1.9-210 NTC17PCSD1201 
ENDOSULFAN II 9/24 0.52-12 4.1 -210 NTC17PCSD0101 
ENDRIN 1/24 2.6 1.9-210 NTC17PCSD0401 
ENDRIN ALDEHYDE 1/24 3.3 1.9-210 NTC17PCSD1001 
GAMMA-CHLORDANE 7124 0.91-2.9 1.9-210 NTC17PCSD0401 
HEPTACHLOR EPOXIDE 3/24 0.13-0.2 1.9-210 NTC17PCSD1001 
INORGANICS (MG/KG) 
ALUMINUM 24/24 1960 - 4810 0 NTC17PCSD1001 
ANTIMONY 11/24 0.27 -1.5 0.29 - 0.87 NTC17PCSD0101 
ARSENIC 24124 3.7 - 10.4 0 NTC17PCSD0101 
BARIUM 24/24 17.2 -122 0 NTC 17PCSD0601 
BERYLLIUM 18/24 0.39 - 1.4 0.24 - 0.36 NTC17PCSD1501 
CADMIUM 21/24 0.11 -4.2 0.06 NTC17PCSD1501 
CALCIUM 24/24 34300 - 11000( 0 NTC17PCSD0601 
CHROMIUM 24124 8.4 - 55.8 0 NTC17PCSD0101 
COBALT 24/24 4-11.3 0 NTC17PCSD2101 
COPPER 24/24 35.1 -477 0 NTC17PCSD0201 
IRON 24/24 8570 - 14900 0 NTC17PCSD0101 
LEAD 24/24 30.8 - 322 0 NTC17PCSD0101 
MAGNESIUM 24/24 17900 -51400 0 NTC17PCSD1201 
MANGANESE 24124 243 - 662 0 NTC17PCSD0601 
MERCURY 24/24 0.04 - 4.7 0 NTC17PCSD1401 

NTC17PCSD1301, 
NICKEL 24/24 8.1 -23 0 NTC17PCSD1501 
POTASSIUM 24/24 292 - 798 0 NTC17PCSD1001 
SELENIUM 4/24 0.46 - 6.6 0.35 - 0.43 NTC17PCSD1601 
SILVER 8/24 0.55 - 3.2 0.09 - 0.57 NTC17PCSD0401 
SODIUM 24/24 128- 658 0 NTC17PCSD1501 
THALLIUM 13/24 0.74 - 2.1 0.61 - 0.73 NTC17PCSD1001 
VANADIUM 24/24 7.1 -17.9 0 NTC17PCSD0901 
ZINC 24/24 126 -2120 0 NTC17PCSD1501 
MISCELLANEOUS PARAMETERS MG/KG) 

IPH S.U. 24/24 I 7.9 - 8.4 I 0 NTC 17PCSD0601 I 
TOTAL ORGANIC CARBON 24/24 I 1000 - 9240 I 0 NTC17PCSD0101 I 

Footnotes: 
1 - The average concentrations were calculated by using one-half the detection limit for non-detects. 
2 - Illinois EPA (March 2002). 
3 - Number of samples that exceed criteria. 
4 - Illinois EPA (August 1997). 
5 - USEPA (November 2000). 
6 - USEPA (November 2000). 
7 - See Table 7-2. 
NC - No Criteria 
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AVERAGE 
CONCENTRATION 

(1) 

4.3 I 

130.3 
727.9 
443.2 
409.2 
1304.2 
1294.2 
1362.1 
885.5 
739.9 
561.7 
167.0 
170.3 
284.2 
1350.8 
118.3 

3771.7 
269.5 
657.9 

2497.9 
174.8 

2973.8 

64.0 
82.9 
173.8 
13.1 
10.3 
120.2 
47.9 
13.5 
12.5 
12.6 
12.6 
13.0 
11.1 
12.8 

2741.7 
0.4 
5.8 

35.4 
0.6 
0.7 

58020.8 
16.5 
6.0 

155.6 
11758.3 

117.8 
30187.5 

368.0 
0.4 

14.8 
427.3 
0.5 
0.6 

242.5 
0.8 
10.7 

8.2 
3896.3 

TABLE 4-2 

FREQUENCY OF DETECTION IN SURFACE SEDIMENT (Q-4 CM) 
SITE 17 - NORTH BRANCH PETTIBONE CREEK 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

TACO 
ILLINOIS EPA 

BACKGROUND 
TACO UNSIEVED ILLINOIS EPA 

BACKGROUND STREAM BACKGROUND 
SOIL WITHIN 

EXCEEDANCES SEDIMENT EXCEEDANCES 
METROPOLITAN 

(2) 
(3) BACKGROUND (3) 

(4) 

NC NA I NC I NA I 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

9500 0 NC NA 
4 0 NC NA 
13 0 8 3 

110 1 NC NA 
0.59 12 NC NA 
0.6 6 0.5 9 

9300 24 NC NA 
16.2 9 16 9 
8.9 2 NC NA 
19.6 24 38 23 

15900 0 18000 0 
36 23 28 24 

4820 24 NC NA 
636 1 1300 0 
0.06 20 0.07 19 

18 6 NC NA 
1268 0 NC NA 
0.48 3 NC NA 
0.55 7 NC NA 
130 23 NC NA 
0.32 13 NC NA 
25.2 0 NC NA 
95 24 80 24 

NC NA I NC I NA 
NC NA I NC I NA 

ILLINOIS 
TACO ROUTE 

TACO 
REGION9 REGION9 

SPECIFIC PRG RESIDENTIAL 
VALUES FOR 

EXCEEDANCES 
RESIDENTIAL EXCEEDANCES (3) 

SOIL SOIL!'l (3) 

INGESTION!'l 

85000 I 0 I 8900 I 0 I 
3100000 0 56000 0 
4700000 0 3700000 0 
23000000 0 22000000 0 

NC NA 6100000 0 
900 9 620 11 
90 24 62 24 
900 8 620 11 

3100000 0 56000 0 
9000 0 6200 1 
46000 0 35000 0 

16000000 0 12000000 0 
NC NA 31000000 0 

32000 0 24000 0 
88000 0 62000 0 

NC NA 290000 0 
3100000 0 2300000 0 
3100000 0 2600000 0 

900 5 620 6 
3100000 0 56000 0 

47000000 0 37000000 0 
2300000 0 2300000 0 

3000 0 2400 0 
2000 0 1700 0 
2000 0 1700 1 
40 0 29 0 
50 0 1600 0 

1000 0 220 4 
1000 0 220 0 
40 0 30 0 

470000 0 370000 0 
470000 0 370000 0 
23000 0 18000 0 
23000 0 18000 0 

50 0 0.0016 7 
70 0 53 0 

NC NA 76000 0 
31 0 31 0 
0.4 24 0.39 24 

5500 0 5400 0 
160 0 150 0 
78 0 37 0 
NC NA NC NA 
390 0 30 1 

4700 0 4700 0 
2900 0 2900 0 
NC NA 23000 0 
400 0 400 0 
NC NA NC NA 

3700 0 1800 0 
23 0 23 0 

1600 0 1600 0 
NC NA NC NA 
390 0 390 0 
390 0 390 0 
NC NA NC NA 
6.3 0 5.2 0 
550 0 550 0 

23000 0 23000 0 

NC I NA NC I NA I 
NC I NA NC I NA I 

REGION9 REGION9 
PRG INDUSTRIAL 

INDUSTRIAL EXCEEDANCES 
SOIL(&J (3) 

21000 I 0 

190000 0 
38000000 0 
100000000 0 
88000000 0 

2900 1 
290 22 
2900 1 

54000000 0 
29000 0 
180000 0 

100000000 0 
100000000 0 

120000 0 
290000 0 
5100000 0 
30000000 0 
33000000 0 

2900 1 
54000000 0 
100000000 0 
54000000 0 

17000 0 
12000 0 
12000 0 

150 0 
11000 0 
1000 0 -
1000 0 
150 0 

5300000 0 
5300000 0 
260000 0 
260000 0 

NC NA 
270 0 

100000 0 
820 0 
2.7 24 

100000 0 
2200 0 
810 0 
NC NA 
450 0 

100000 0 
76000 0 
100000 0 

750 0 
NC NA 

32000 0 
610 0 

41000 0 
NC NA 

10000 0 
10000 0 

NC NA 
130 0 

14000 0 
100000 0 

NC I NA 
NC I· NA 
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ECOLOGICAL 
ECOLOGICAL 

SEDIMENT 
SEDIMENT 

EXCEEDANCES 
CRITERIA 1' 1 

(3) 

·18 I 0 I 
368 0 
186 0 
85 18 
1.1 1 
287 21 
73 24 

886 8 
170 21 

8860 0 
130000 0 
6000 0 
NC NA 
110 5 
400 20 
910 0 

2790 9 
35 23 

2500 1 
810 12 

140000 0 
350 23 

2 24 
2 24 
1 24 

0.51 1 
0.5 12 
60 13 
5 12 
50 0 

0.15 1 
0.15 9 
19 0 
20 0 
0.5 7 
5 0 

58030 0 
2 0 
6 7 

NC NA 
NC NA 
0.6 6 
NC NA 
26 3 
50 0 
16 24 

20000 0 
31 23 
NC NA 
460 3 
0.2 8 

30 0 
NC NA 
NC NA 
1 5 

NC NA 
NC NA 
NC NA 
120 24 

NC I NA 
NC NA I 

CT00154 



FREQUENCY OF RANGE OF 
RANGE OF SAMPLE WITH 

PARAMETER 
DETECTION DETECTS 

NON MAXIMUM 
DETECTS CONCENTRATION 

VOLATILE ORGANICS IUG/KGI 
I METHYLENE CHLORIDE 1/2 8.9 I 6.3 NTC17PCSD2901 I 
SEMIVOLATILE ORGANICS IUG/KGI 
ACENAPHTHYLENE 2/14 25-51 79-4100 NTCl 7PCSD3501 
ANTHRACENE 14/14 19-1100 0 NTC17PCSD2701 
BENZO AIANTHRACENE 14/14 69- 2800 0 NTC17PCSD2701 
BENZO AlPYRENE 14/14 66 - 2100 0 NTC17PCSD2701 
BENZO BlFLUORANTHENE 14/14 61 - 2200 0 NTC17PCSD2701 
BENZO G,H,llPERYLENE 14/14 34- 990 0 NTC17PCSD2701 
BENZO KlFLUORANTHENE 14/14 34-1300 0 NTC17PCSD2701 
BIS(2-ETHYLHEXYLIPHTHALATE 2/2 80- 130 0 NTC17PCSD2901 
CHRYSENE 14/14 65 -2900 0 NTC 17PCSD2701 
FLUORANTHENE 14/14 160 - 9000 0 NTC17PCSD2701 
FLUOR ENE 14/14 13-410 0 NTC17PCSD2701 
INDEN0(1,2,3-CD)PYRENE 14/14 37 -880 0 NTC17PCSD2701 
PHENANTHRENE 14/14 85 -6300 0 NTC17PCSD2701 
PYRENE 14/14 130 - 6400 0 NTC17PCSD2701 
PESITICDES/PCBS (UG/KG) 
4,4'-DDD 14114 7.6-32 0 NTC17PCSD3501 
4,4'-DDE 14/14 10-31 0 NTC17PCSD2701 
4,4'-DDT 14/14 8.5 - 290 0 NTC17PCSD3101 
ALPHA-CHLORDANE 13/14 0.35 - 2.4 20 NTC17PCSD2901 
AROCLOR-1248 1/14 50 40-46 NTC17PCSD3101 
AROCLOR-1254 3/14 84- 140 40-46 NTC17PCSD2901 
AROCLOR-1260 1/14 55 39-45 NTC17PCSD3301 
DIELDRIN 12/13 0.16- 2.9 20 NTC17PCSD2801 
ENDOSULFAN II 7/14 0.3-1.9 2-20 NTC17PCSD3301 
ENDRIN 4/14 0.42-1.3 2-20 NTC17PCSD2801 
ENDRIN ALDEHYDE 1/14 4 2-20 NTC17PCSD3401 
GAMMA-CHLORDANE 12/14 0.31 -1.6 2 -20 NTC17PCSD2701 
HEPTACHLOR EPOXIDE 4/14 0.15 - 0.46 2-20 NTC 17PCSD2801 
INORGANICS (MG/KG) 
ALUMINUM 14/14 1480 - 3760 0 NTC17PCSD3401 
ANTIMONY 4/14 0.33- 0.49 0.28- 0.33 NTC17PCSD3801 
ARSENIC 14/14 1.5 - 5.4 0 NTC 17PCSD3401 
BARIUM 14/14 6.9 - 40.4 0 NTC17PCSD2601 
BERYLLIUM 11/14 0.13 -0.44 0.1 -0.3 NTC17PCSD2601 
CADMIUM 9/14 0.07 - 0.19 0.06 - 0.07 NTC17PCSD3401 
CALCIUM 14/14 25700 - 99100 0 NTC17PCSD2501 
CHROMIUM 14/14 5.5- 14.7 0 NTC17PCSD2601 
COBALT 14/14 2.4 - 7.6 0 NTC17PCSD3101 
COPPER 14/14 3.4 - 46.2 0 NTC17PCSD2601 
IRON 14/14 4900- 13100 0 NTC17PCSD2701 
LEAD 14/14 8.3- 57.9 0 NTC17PCSD2601 
MAGNESIUM 14/14 14100- 54500 0 NTC17PCSD2501 
MANGANESE 14/14 177 - 504 0 NTC17PCSD2501 
MERCURY 14/14 0.02 - 0.23 0 NTC17PCSD3401 
NICKEL 14/14 3.6- 15.4 0 NTC17PCSD3101 
POTASSIUM 14/14 306 - 602 0 NTC17PCSD3401 
SODIUM 14/14 78.3 - 205 0 NTC17PCSD2601 
THALLIUM 7/14 0.73-1.5 0.69 - 0.79 NTC17PCSD3401 
VANADIUM 14/14 6.8- 13.2 0 NTC17PCSD3401 
ZINC 14/14 31 -253 0 NTC17PCSD2601 
MISCELLANEOUS PARAMETERS (MG/KG) 
PH S.U. 14/14 7.9-8.5 0 NTC17PCSD2501 
TOTAL ORGANIC CARBON 14/14 1400 - 16400 0 NTC17PCSD3301 

Footnotes 
1 - The average concentrations were calculated by using one-half the detection limit for non-detects. 
2 - Illinois EPA (March 2002). 
3 - Number of samples that exceed criteria. 
4 - Illinois EPA (August 1997). 
5 - USEPA (November 2000). 
6 - USE PA (November 2000). 
7 - See Table 7-2. 
NC - No Criteria. 
NA - Not Applicable. 
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AVERAGE 
CONCENTRATION 

(1) 

6.0 I 

235.5 
128.4 
360.2 
326.8 
323.5 
172.9 
182.2 
105.0 
370.6 
1060.7 
56.2 
160.1 
675.2 
783.6 

17.4 
19.9 
41.8 
1.7 

23.1 
40.5 
23.3 
1.6 
2.4 
2.5 
2.8 
1.7 
2.3 

2445.0 
0.2 
4.0 

22.3 
0.2 
0.1 

45171.4 
9.3 
4.7 
17.8 

9287.1 
32.4 

24450.0 
316.9 

0.1 
8.9 

408.4 
124.6 
0.7 
9.2 

113.8 

8.1 
5285.7 

TABLE 4-3 

FREQUENCY OF DETECTION IN SURFACE SEDIMENT {0-4 cm) 
SITE 17 - SOUTH BRANCH PETTIBONE CREEK 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

TACO ILLINOIS EPA ILLINOIS EPA 
BACKGROUND SOIL 

TACO 
UNSIEVED STREAM BACKGROUND 

WITHIN 
BACKGROUND 

SEDIMENT EXCEEDANCES 
EXCEEDANCES C3l 

METROPOLITAN 12> BACKGROUND 1' 1 (3) 

NC I NA I NC I NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

9500 0 NC NA 
4 0 NC NA 
13 0 8 0 

110 0 NC NA 
0.59 0 NC NA 
0.6 0 0.5 0 

9300 14 NC NA 
16.2 0 16 0 
8.9 0 NC NA 
19.6 5 38 1 

15900 0 18000 0 
36 4 28 9 

4820 14 NC NA 
636 0 1300 0 
0.06 9 0.07 9 

18 0 NC NA 
1268 0 NC NA 
130 6 NC NA 
0.32 7 NC NA 
25.2 0 NC NA 
95 6 80 7 

NC NA NC NA 
NC NA NC NA 

ILLINOIS TACO REGION9 
REGION9 

ROUTE SPECIFIC 
TACO 

PRG 
RESIDENTIAL 

VALUES FOR SOIL 
EXCEEDANCES 

RESIDENTIAL 
PRG 

(3) EXCEEDANCES 
INGESTION 121 SOIL c•> (3) 

I 85000 I 0 I 8900 I 0 

4700000 0 3700000 0 
23000000 0 22000000 0 

900 1 620 1 
90 12 62 14 

900 1 620 1 
3100000 0 56000 0 

9000 0 6200 0 
46000 0 35000 0 
88000 0 62000 0 

3100000 0 2300000 0 
3100000 0 2600000 0 

900 0 620 1 
3100000 0 56000 0 
2300000 0 2300000 0 

3000 0 2400 0 
2000 0 1700 0 
2000 0 1700 0 

50 0 1600 0 
1000 0 220 0 
1000 0 220 0 
1000 0 220 0 
40 0 30 0 

470000 0 370000 0 
23000 0 18000 0 
23000 0 18000 0 

50 0 0.0016 12 
70 0 53 0 

NC NA 76000 0 
31 0 31 0 
0.4 14 0.39 14 

5500 0 5400 0 
160 0 150 0 
78 0 37 0 
NC NA NC NA 
390 0 30 0 

4700 0 4700 0 
2900 0 2900 0 
NC NA 23000 0 
400 0 400 0 
NC NA NC NA 

3700 0 1800 0 
23 0 23 0 

1600 0 1600 0 
NC NA NC NA 
NC NA NC NA 
6.3 0 5.2 0 
550 0 550 0 

23000 0 23000 0 

NC NA NC NA 
NC NA NC NA 

REGION 9 
REGION9 PRG INDUSTRIAL 

INDUSTRIAL PRG 

SOIL 1'> EXCEEDANCES 
(3) 

I 21000 I 0 I 
38000000 0 
100000000 0 

2900 0 
290 3 
2900 0 

54000000 0 
29000 0 
180000 0 
290000 0 

30000000 0 
33000000 0 

2900 0 
54000000 0 
54000000 0 

17000 0 
12000 0 
12000 0 
11000 0 
1000 0 
1000 0 
1000 0 
150 0 

5300000 0 
260000 0 
260000 0 

NC NA 
270 0 

100000 0 
820 0 
2.7 11 

100000 0 
2200 0 
810 0 
NC NA 
450 0 

100000 0 
76000 0 
100000 0 

750 0 
NC NA 

32000 0 
610 0 

41000 0 
NC NA 
NC NA 
130 0 

14000 0 
100000 0 

NC NA 
NC NA 
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ECOLOGICAL 
ECOLOGICAL 

SEDIMENT 
SEDIMENT 

EXCEEDANCES 
CRITERIAm (3) 

18 I 0 I 
186 0 
85 3 

287 2 
73 12 

886 1 
170 2 

8860 0 
130000 0 

400 2 
2790 1 

35 3 
2500 0 
810 2 
350 5 

2 14 
2 14 
1 14 

0.5 11 
30 1 
60 3 
5 1 

50 0 
0.15 7 

19 0 
20 0 
0.5 11 
5 0 

58030 0 
2 0 
6 0 

NC NA 
NC NA 
0.6 0 
NC NA 
26 0 
50 0 
16 7 

20000 0 
31 7 
NC NA 
460 1 
0.2 1 
30 0 
NC NA 
NC NA 
NC NA 
NC NA 
120 4 

NC NA 
NC NA 

CTO 0154 



FREQUENCY RANGE OF SAMPLE WITH 
PARAMETER OF 

RANGE OF 
NON MAXIMUM 

DETECTION 
DETECTS 

DETECTS CONCENTRATION 

VOLATILE ORGANICS (UG/KG) 
METHYLENE CHLORIDE 1/1 6.6 0 NTC17BBSD4701 
SEMIVOLATILE ORGANICS (UG/KG) 
ACENAPHTHYLENE 6/12 24 - 200 420 - 3900 NTC17BBSD5601 
ANTHRACENE 12112 49 - 1900 0 NTC17BBSD4601 
BENZO A)ANTHRACENE 12112 250-4900 0 NTC17BBSD4501 
BENZO A)PYRENE 12112 260- 4500 0 NTC17BBSD4501 
BENZO BlFLUORANTHENE 12112 280- 4500 0 NTC17BBSD4501 
BENZO G,H,llPERYLENE 10/12 200- 2800 160 - 450 NTC17BBSD4501 
BENZO KlFLUORANTHENE 12112 150 - 2500 0 NTC17BBSD4501 
BISl2-ETHYLHEXYUPHTHALATE 1/1 610 0 NTC17BBSD4701 
CHRYSENE 12112 270- 4900 0 NTC17BBSD4501 
FLUORANTHENE 12112 730-14000 0 NTC17BBSD4501 

NTC17BBSD4501, 
FLUOR ENE 12112 40- 1300 0 NTC17BBSD4601 
INDENOll ,2,3-CDlPYRENE 12112 150 - 2000 0 NTC17BBSD4501 
NAPHTHALENE 1/12 1200 360-4200 NTC17BBSD4601 
PHENANTHRENE 12112 380- 10000 0 NTC17BBSD4501 
PYRENE 12112 560- 11000 0 NTC17BBSD4501 
PESTICIDES/PCBS IUG/KG) 
4,4'-DDD 12112 71 -310 0 NTC17BBSD4801 
4,4'-DDE 12/12 55 - 230 0 NTC17BBSD4801 
4,4'-DDT 11/12 34- 120 46 NTC17BBSD4701 
ALDRIN 1/12 4.1 8.2-51 NTC17BBSD4701 
ALPHA-BHC 1/12 6.5 8.2-51 NTC17BBSD5601 
ALPHA-CHLORDANE 12/12 1.2-11 0 NTC17BBSD4801 
AROCLOR-1254 4/12 79 - 660 36-44 NTC17BBSD4801 
AROCLOR-1260 3/12 49 - 270 36-47 NTC17BBSD4801 
BETA-BHC 3/12 5.6- 7.6 8.2 - 51 NTC 17BBSD5201 
DELTA-BHC 4/12 2 -8.5 8.2-21 NTC17BBSD5601 
DIELDRIN 10/12 1.5 - 13 11 -21 NTC17BBSD4801 
ENDOSULFAN I 10/11 0.68 - 8.7 9.7 NTC17BBSD4801 
ENDOSULFAN 11 9/11 0.94- 12 15-21 NTC17BBSD5201 
ENDOSULFAN SULFATE 1/12 7.3 8.2-51 NTC17BBSD5201 
ENDRIN 1/12 1.3 8.2 - 51 NTC17BBSD4601 
ENDRIN KETONE 1/12 4.7 8.2-51 NTC17BBSD4501 
GAMMA-BHC ILINDANE) 1/12 4.6 8.2 - 51 NTC17BBSD5601 
GAMMA-CHLORDANE 10/12 1.2-8 21 -46 NTC17BBSD4801 
METHOXYCHLOR 1/12 32 82 - 510 NTC17BBSD5201 
INORGANICS (MG/KG) 
ALUMINUM 12/12 1300- 6860 0 NTC17BBSD4801 
ANTIMONY 2/12 0.45 - 0.47 0.36 - 0.8 NTC17BBSD5301 
ARSENIC 12/12 3.4 - 9.9 0 NTC17BBSD4801 
BARIUM 12/12 12 - 57.8 0 NTC17BBSD4801 
BERYLLIUM 10/12 0.26 - 6.7 0.32 - 0.47 NTC 17BBSD4901 
CADMIUM 12/12 0.23 - 2.2 0 NTC17BBSD4801 
CALCIUM 12/12 33500 - 86300 0 NTC 17BBSD4901 
CHROMIUM 12/12 7.9 - 28.9 0 NTC17BBSD4801 
COBALT 12112 3.7- 10.1 0 NTC17BBSD4801 
COPPER 12/12 55.5 - 283 0 NTC17BBSD4801 
IRON 12/12 7410 - 19200 0 NTC17BBSD4801 
LEAD 12/12 47.6 - 289 0 NTC17BBSD4801 
MAGNESIUM 12/12 17200 - 46900 0 NTC17BBSD4901 
MANGANESE 12/12 226 - 731 0 NTC17BBSD4901 
MERCURY 12/12 0.068 - 0.95 0 NTC17BBSD4801 
NICKEL 12/12 8.9-31.5 0 NTC 17BBSD5401 
POTASSIUM 12112 180- 1150 0 NTC 17BBSD4801 
SELENIUM 3/12 0.66- 1.2 0.5 -0.65 NTC17BBSD4801 
SILVER 12112 0.29 - 4.2 0 NTC17BBSD4801 
SODIUM 12112 136 - 487 0 NTC17BBSD4901 
VANADIUM 12112 6-18.9 0 NTC17BBSD4801 
ZINC 12/12 247 - 2070 0 NTC17BBSD4901 
MISCELLANEOUS PARAMETERS (MG/KG) 
PH S.U. 12/12 7.2 - 8 0 NTC17BBSD5001 
TOTAL ORGANIC CARBON 11/12 1460 - 21800 60.6 NTC17BBSD4801 

Footnotes: 
1 - The average concentrations were calculated by using one-half the detection limit for non-detects. 
2 - Illinois EPA (March 2002). 
3 - Number of samples that exceed criteria. 
4 - Illinois EPA (August 1997). 
5 - USEPA (November 2000). 
6 - USEPA (November 2000). 
7 - See Table 7-2. 
NC - No Criteria. 
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AVERAGE 
CONCENTRATION 

(I) 

6.6 

378.0 
500.7 
1247.5 
1128.3 
1141.7 
633.8 
645.0 
610.0 
1235.8 
3590.8 

332.0 
481.7 
704.6 

2653.3 
2725.8 

116.9 
86.5 
63.8 
9.0 
9.6 
3.6 

115.8 
56.2 
7.9 
6.1 
4.7 
3.4 
5.4 
8.2 
9.2 
9.4 
9.5 
4.8 

78.5 

2719.2 
0.3 
5.4 

25.9 
1.1 
0.7 

55791.7 
12.6 
5.6 

115.8 
11733.3 

100.7 
28233.3 

385.6 
0.2 
16.9 

386.0 
0.4 
1.0 

236.0 
10.2 

662.0 

7.6 
6415.0 

TABLE4-4 

FREQUENCY OF DETECTION IN SURFACE SEDIMENT (G-4 cm) 
SITE 17 - BOAT BASIN 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

TACO 
TACO 

ILLINOIS EPA 
BACKGROUND UNSIEVED 

ILLINOIS EPA 

SOIL WITHIN 
BACKGROUND 

STREAM 
BACKGROUND 

METROPOLITAN 
EXCEEDANCES 

SEDIMENT 
EXCEEDANCES 

(>) (3) 
(2) BACKGROUND 141 

NC NA NC I NA I 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

NC NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

9500 0 NC NA 
4 0 NC NA 
13 0 8 1 

110 0 NC NA 
0.59 5 NC NA 
0.6 4 0.5 6 

9300 12 NC NA 
16.2 1 16 1 
8.9 1 NC NA 
19.6 12 38 12 

15900 1 18000 1 
36 12 28 12 

4820 12 NC NA 
636 1 1300 0 
0.06 12 0.07 11 
18 3 NC NA 

1268 0 NC NA 
0.48 3 NC NA 
0.55 6 NC NA 
130 12 NC NA 
25.2 0 NC NA 
95 12 80 12 

NC NA NC NA 
NC NA NC NA 

ILLINOIS TACO REGION9 
ROUTE SPECIFIC TACO 

REGION9 
RESIDENTIAL 

VALUES FOR EXCEEDANCES 
PRG 

PRG 
SOIL (3) RESIDENTIAL 

EXCEEDANCES 
SOIL151 

INGESTION<21 (3) 

85000 I 0 I 8900 0 

4700000 0 3700000 0 
23000000 0 22000000 0 

900 4 620 7 
90 12 62 12 

900 4 620 6 
3100000 0 56000 0 

9000 0 6200 0 
46000 0 35000 0 
88000 0 62000 0 

3100000 0 2300000 0 

3100000 0 2600000 0 
900 2 620 2 

3100000 0 56000 0 
3100000 0 56000 0 
2300000 0 2300000 0 

3000 0 2400 0 
2000 0 1700 0 
2000 0 1700 0 

40 0 29 0 
100 0 90 0 
50 0 1600 0 

1000 0 220 2 
1000 0 220 1 
NC 0 320 0 
100 0 90 0 
40 0 30 0 

470000 0 370000 0 
470000 0 370000 0 
470000 0 370000 0 
23000 0 18000 0 
23000 0 18000 0 

500 0 440 0 
50 0 0.0016 10 

390000 0 310000 0 

NC NA 76000 0 
31 0 31 0 
0.4 12 0.39 12 

5500 0 5400 0 
160 0 150 0 
78 0 37 0 
NC NA NC NA 
390 0 30 0 

4700 0 4700 0 
2900 0 2900 0 
NC NA 23000 0 
400 0 400 0 
NC NA NC NA 

3700 0 1800 0 
23 0 23 0 

1600 0 1600 0 
NC NA NC NA 
390 0 390 0 
390 0 390 0 
NC NA NC NA 
550 0 550 0 

23000 0 23000 0 

NC NA NC NA 
NC NA NC NA 

REGION9 
REGION 9 

INDUSTRIAL 
PRG 

PRG 
INDUSTRIAL 

EXCEEDANCES 
SOIL 161 

(3) 

I 21000 I 0 I 

38000000 0 
100000000 0 

2900 2 
290 11 

2900 1 
54000000 0 

29000 0 
180000 0 
290000 0 

30000000 0 

33000000 0 
2900 0 

190000 0 
54000000 0 
54000000 0 

17000 0 
12000 0 
12000 0 

150 0 
590 0 

11000 0 
1000 0 
1000 0 
2100 0 
590 0 
150 0 

5300000 0 
5300000 0 
5300000 0 
260000 0 
260000 0 

2900 0 
NC NA 

4400000 0 

100000 0 
820 0 
2.7 12 

100000 0 
2200 0 
810 0 
NC NA 
450 0 

100000 0 
76000 0 
100000 0 

750 0 
NC NA 

32000 0 
610 0 

41000 0 
NC NA 

10000 0 
10000 0 

NC NA 
14000 0 

100000 0 

NC NA 
NC NA 
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ECOLOGICAL 
ECOLOGICAL 

SEDIMENT 
SEDIMENT 

CRITERIA(7) 
EXCEEDANCES 

(3) 

18 I 0 I 

186 1 
85 11 

287 11 
73 12 

886 4 
170 10 

8860 0 
130000 0 

400 7 
2790 4 

35 12 
2500 0 
340 1 
810 7 
350 12 

2 12 
2 12 
1 11 

0.51 1 
0.023 1 

0.5 12 
60 4 
5 3 

0.37 3 
NC NA 
50 0 

0.15 10 
0.15 9 
5.4 1 
19 0 
20 0 

0.39 1 
0.5 10 
8.8 1 

58030 0 
2 0 
6 1 

NC NA 
NC NA 
0.6 4 
NC NA 
26 1 
50 0 
16 12 

20000 0 
31 12 
NC NA 
460 2 
0.2 3 
30 1 
NC NA 
NC NA 
1 2 

NC NA 
NC NA 
120 12 

NC NA 
NC NA 
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RANGE OF SAMPLE WITH 
PARAMETER 

FREQUENCY OF RANGE OF 
NON MAXIMUM 

DETECTION DETECTS 
DETECTS CONCENTRATION 

SEMIVOLATILE ORGANICS (UGIKG) 
ACENAPHTHYLENE 3/11 130-230 180-1500 NTC17PCSD0402 
ANTHRACENE 11/11 54- 1600 0 NTC17PCSD0102 
BENZO A)ANTHRACENE 11/11 230-4100 0 NTC17PCSD0102 
BENZO A)PYRENE 11/11 230 -4000 0 NTC17PCSD0102 
BENZO B)FLUORANTHENE 11/11 240 - 4100 0 NTC 17PCSD0102 
BENZO G,H,l}PERYLENE 11/11 170 - 2600 0 NTC 17PCSD0102 
BENZO KlFLUORANTHENE 11/11 130 -2300 0 NTC17PCSD0102 
CHRYSENE 11/11 240 - 4200 0 NTC17PCSD0102 
FLUORANTHENE 11/11 580-13000 0 NTC 17PCSD0102 
FLUOR ENE 11/11 22 -840 0 NTC17PCSD0102 

NTC17PCSD0102, 
INDENO(l ,2,3-CDlPYRENE 11/11 120 -1600 0 NTC17PCSD0802 
PHENANTHRENE 11/11 270-8500 0 NTC17PCSD0102 
PYRENE 11/11 480 -9700 0 NTC17PCSD0102 
PESTICIDES/PCBS (UGIKGI 
4,4'-DDD 11/11 3.8 • 190 0 NTC17PCSD1802 
4,4'-DDE 11/11 8.5. 250 0 NTC17PCSD1802 
4,4'-DDT 11/11 9.5. 580 0 NTC17PCSD0402 
ALDRIN 2110 0.97-1.1 7.3. 87 NTC17PCSD0802 
ALPHA-CHLORDANE 8/10 0.78 -16 38-41 NTC17PCSD1802 
AROCLOR-1248 1/11 380 36 ·45 NTC17PCSD1202 
AROCLOR-1254 6/11 78- 930 37. 45 NTC17PCSD1802 
AROCLOR-1260 4/11 47. 320 36-45 NTC17PCSD0402 
DELTA·BHC 1/11 0.11 0.9. 87 NTC17PCSD0802 
DIELDRIN 2110 0.57-13 1.8. 87 NTC17PCSD1802 
ENDOSULFAN II 4/11 0.9. 2.8 10· 87 NTC17PCSD0102 
ENDRIN 1/11 1.3 1.8. 87 NTC17PCSD1002 
ENDRIN ALDEHYDE 1/10 2.7 1.8. 87 NTC17PCSD0802 
GAMMA-CHLORDANE 4/11 0.63. 3.5 1.8-87 NTC17PCSD1102 
HEPTACHLOR EPOXIDE 2111 0.29. 0.41 1.8. 87 NTC17PCSD1002 
INORGANICS IMGIKGl 
ALUMINUM 11/11 2340 -6300 0 NTC17PCSD1402 
ANTIMONY 5/11 0.45. 2.7 0.27. 0.78 NTC 17PCSD0402 
ARSENIC 11/11 4.7. 34.2 0 NTC17PCSD0402 
BARIUM 11/11 15.7. 61.9 0 NTC17PCSD0802 
BERYLLIUM 10/11 0.41·1.9 0.33 NTC17PCSD1402 
CADMIUM 11/11 0.24. 5.7 0 NTC 17PCSD0402 
CALCIUM 11/11 37300 - 111000 0 NTC17PCSD1202 
CHROMIUM 11/11 9.8. 31 0 NTC17PCSD0402 
COBALT 11/11 4.3-10.7 0 NTC17PCSD0402 
COPPER 11/11 39.4. 577 0 NTC17PCSD0402 
IRON 11/11 10400 . 30300 0 NTC17PCSD1402 
LEAD 11/11 71.9. 435 0 NTC17PCSD0402 
MAGNESIUM 11/11 19700 • 57500 0 NTC17PCSD1702 
MANGANESE 11/11 291 • 1600 0 NTC17PCSD0102 
MERCURY 11/11 0.07. 0.87 0 NTC 17PCSD0402 
NICKEL 11/11 11.2 - 44 0 NTC17PCSD0402 
POTASSIUM 11/11 324. 1270 0 NTC17PCSD1402 
SELENIUM 5/11 0.46. 62.5 0.36. 0.72 NTC17PCSD1102 
SILVER 2/11 0.65. 5.5 0.15. 0.65 NTC 17PCSD0402 
SODIUM 11/11 157. 2330 0 NTC17PCSD1402 
THALLIUM 9/11 0.8. 2.5 0.68 -1.2 NTC17PCSD1402 
VANADIUM 11/11 8.7. 16.3 0 NTC17PCSD0402 
ZINC 11/11 171-2620 0 NTC17PCSD0102 
MISCELLANEOUS PARAMETERS (MG/KGI 
PH S.U. I 11/11 I 7.3' 8.6 I 0 I NTC17PCSD1202 I 
TOTAL ORGANIC CARBON I 11/11 1640 • 18600 I 0 I NTC 17PCSD0402 I 

Footnotes 
1 - The average concentrations were calculated by using one-half the detection limit for non-detects. 
2 • Illinois EPA (March 2002). 
3 • Number of samples that exceed criteria. 
4 • Illinois EPA (August 1997). 
5 · USEPA (November 2000). 
6 - USEPA (November 2000). 
7 · See Table 7-2. 
NC • No Cri1eria 
NA • Not Applicable 
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AVERAGE 
CONCENTRATION 

(1) 

304.1 
461.6 
1272.7 
1265.5 
1295.5 
950.0 
720.9 
1290.0 
3743.6 
244.7 

612.7 
2412.7 
2836.4 

81.1 
109.5 
144.9 
16.1 
9.1 
52.5 

229.3 
56.8 
14.6 
13.6 
14.9 
14.8 
16.3 
13.0 
14.6 

3713.6 
0.6 
10.3 
38.0 
0.9 
0.9 

71481.8 
16.9 
6.7 

205.1 
16190.9 

159.5 
37463.6 

495.9 
0.2 
19.1 

611.8 
6.2 
0.7 

482.5 
1.3 

12.8 
1250.8 

8.2 
6490.0 

TACO 
BACKGROUND 

SOIL WITHIN 

TABLE 4-5 

FREQUENCY OF DETECTION IN SEDIMENT AT DEPTH 
SITE 17 - NORTH BRANCH PETTIBONE CREEK 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

TACO 
ILLINOIS EPA 

ILLINOIS EPA 
UNSIEVED 

BACKGROUND 
STREAM 

BACKGROUND 
EXCEEDANCES EXCEEDANCES 

METROPOLITAN SEDIMENT (•l (3) 
(2) BACKGROUND <•l 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

9500 0 NC NA 
4 0 NC NA 
13 2 8 3 

110 0 NC NA 
0.59 8 NC NA 
0.6 3 0.5 5 

9300 11 NC NA 
16.2 3 16 5 
8.9 2 NC NA 
19.6 11 38 11 

15900 4 18000 2 
36 11 28 11 

4820 11 NC NA 
636 1 1300 1 
0.06 11 0.07 10 
18 3 NC NA 

1268 1 NC NA 
0.48 4 NC NA 
0.55 2 NC NA 
130 11 NC NA 
0.32 9 NC NA 
25.2 0 NC NA 
95 11 80 11 

NC NA NC NA 
NC NA NC NA 

ILLINOIS TACO 
TACO 

ROUTE SPECIFIC 
VALUES FOR SOIL 

EXCEEDANCES 
(•) 

INGESTION <21 

4700000 0 
23000000 0 

900 5 
90 11 

900 5 
3100000 0 

9000 0 
88000 0 

3100000 0 
3100000 0 

900 3 
3100000 0 
2300000 0 

3000 0 
2000 0 
2000 0 

40 0 
50 0 

1000 0 
1000 0 
1000 0 
100 0 
40 0 

470000 0 
23000 0 
23000 0 

50 0 
70 0 

NC NA 
31 0 
0.4 11 

5500 0 
160 0 
78 0 
NC NA 
390 0 

4700 0 
2900 0 
NC NA 
400 1 
NC NA 

3700 0 
23 0 

1600 0 
NC NA 
390 0 
390 0 
NC NA 
6.3 0 
550 0 

23000 0 

NC NA 
NC NA 

REGION9 
REGION9 

RESIDENTIAL 
PRG 

PRG 
RESIDENTIAL 

EXCEEDANCES 
SOIL<'l (3) 

3700000 0 
22000000 0 

620 6 
62 11 

620 7 
56000 0 
6200 0 

62000 0 
2300000 0 
2600000 0 

620 3 
56000 0 

2300000 0 

2400 0 
1700 0 
1700 0 
29 0 

1600 0 
220 1 
220 3 
220 1 
90 0 
30 0 

370000 0 
18000 0 
18000 0 
0.0016 4 

53 0 

76000 0 
31 0 

0.39 11 
5400 0 
150 0 
37 0 
NC NA 
30 2 

4700 0 
2900 0 

23000 1 
400 1 
NC NA 

1800 0 
23 0 

1600 0 
NC NA 
390 0 
390 0 
NC NA 
5.2 0 
550 0 

23000 0 

NC NA 
NC NA 

REGION9 
REGION9 

INDUSTRIAL 
PRG 

PRG 
INDUSTRIAL 

EXCEEDANCES 
SOIL <•l 

(3) 

38000000 0 
100000000 0 

2900 1 
290 9 

2900 2 
54000000 0 

29000 0 
290000 0 

30000000 0 
33000000 0 

2900 0 
54000000 0 
54000000 0 

17000 0 
12000 0 
12000 0 

150 0 
11000 0 
1000 0 
1000 0 
1000 0 
590 0 
150 0 

5300000 0 
260000 0 
260000 0 

NC NA 
270 0 

100000 0 
820 0 
2.7 11 

100000 0 
2200 0 
810 0 
NC NA 
450 0 

100000 0 
76000 0 
100000 0 

750 0 
NC NA 

32000 0 
610 0 

41000 0 
NC NA 

10000 0 
10000 0 

NC NA 
130 0 

14000 0 
100000 0 

NC NA 
NC NA 

4-39 

NTC Great Lakes 
RI/RA Site 17 

Section: 4 
Revision: O 

Date: September 2003 
Page: 39 of 81 

ECOLOGICAL 
ECOLOGICAL SEDIMENT 

SEDIMENTm EXCEEDANCES 
(•) 

186 2 
85 9 

287 9 
73 11 

886 5 
170 9 

8860 0 
400 8 

2790 4 
35 10 

2500 0 
810 8 
350 11 

2 11 
2 11 
1 11 

0.51 2 
0.5 8 
30 1 
60 6 
5 4 

NC NA 
50 0 

0.15 4 
19 0 
20 0 
0.5 4 
5 0 

58030 0 
2 1 
6 8 

NC NA 
NC NA 
0.6 3 
NC NA 
26 2 
50 0 
16 11 

20000 2 
31 11 
NC NA 
460 4 
0.2 3 
30 1 
NC NA 
NC NA 

1 1 
NC NA 
NC NA 
NC NA 
120 11 

NC NA 
NC NA 

CTO 0154 



RANGE OF 
RANGE OF SAMPLE WITH 

FREQUENCY 
NON MAXIMUM PARAMETER 

DETECTS OF DETECTION 
DETECTS CONCENTRATION 

SEMIVOLATILE ORGANICS (UG/KG) 
ACENAPHTHYLENE 1/3 81 78 - 440 NTC17PCSD3602 
ANTHRACENE 313 20-93 0 NTC17PCSD2902 
BENZO(A)ANTHRACENE 3/3 110-310 0 NTC17PCSD2902 
BENZOIA)PYRENE 3/3 120 - 340 0 NTC17PCSD2902 
BENZO(B)FLUORANTHENE 313 120-310 0 NTC17PCSD2902 
BENZO(G,H,l)PERYLENE 3/3 98-190 0 NTC17PCSD2902 
BENZO(K)FLUORANTHENE 3/3 62-170 0 NTC17PCSD2902 
CHRYSENE 313 110-290 0 NTC17PCSD2902 
FLUORANTHENE 3/3 240 - 700 0 NTC17PCSD2902 
FLUOR ENE 313 17- 59 0 NTC17PCSD3602 
INDENO(l ,2,3-CD)PYRENE 313 66-180 0 NTC17PCSD2902 
PHENANTHRENE 313 110-440 0 NTC17PCSD3602 
PYRENE 313 200 - 570 0 NTC17PCSD2902 
PESTICIDES/PCBS (UG/KG) 
4,4'-DDD 313 15- 21 0 NTC17PCSD3602 
4,4'-DDE 3/3 14- 26 0 NTC1 7PCSD3602 
4.4'-DDT 3/3 9-36 0 NTC1 7PCSD2902 
ALPHA-CHLORDANE 313 1 -1.5 0 NTC17PCSD3602 
DELTA-BHC 1/3 0.095 2-9 NTC17PCSD3602 
DIELDRIN 313 0.49 - 1.2 0 NTC17PCSD3602 
ENDOSULFAN II 313 0.44 - 0.92 0 NTC17PCSD2902 
ENDRIN 1/3 0.46 2.2 -9 NTC17PCSD3202 
ENDRIN ALDEHYDE 1/3 0.67 2-9 NTC17PCSD3602 
GAMMA-CHLORDANE 3/3 0.76-1.2 0 NTC17PCSD3602 
INORGANICS (MG/KG) 
ALUMINUM 3/3 2030 - 3570 0 NTC17PCSD2902 
ANTIMONY 1/3 0.51 0.28 - 0.32 NTC17PCSD3602 
ARSENIC 3/3 2.8. 4.9 0 NTC17PCSD2902 
BARIUM 3/3 15.2 - 30.2 0 NTC17PCSD2902 
BERYLLIUM 313 0.13 - 0.46 0 NTC17PCSD3602 
CADMIUM 1/3 0.27 0.06 - 0.07 NTC17PCSD2902 
CALCIUM 313 38200 - 43800 0 NTC1 7PCSD3202 
CHROMIUM 3/3 7.5 - 13.4 0 NTC17PCSD2902 
COBALT 3/3 4 - 6.4 0 NTC17PCSD2902 
COPPER 3/3 9.2 - 91.1 0 NTC17PCSD3602 
IRON 3/3 7900 - 11600 0 NTC17PCSD2902 
LEAD 3/3 18.5 - 47.2 0 NTC 17PCSD3602 
MAGNESIUM 3/3 19500 - 2 4000 0 NTC17PCSD3202 
MANGANESE 3/3 314 - 433 0 NTC17PCSD2902 
MERCURY 3/3 0.07 - 0.31 0 NTC 17PCSD2902 
NICKEL 3/3 8.5-13.5 0 NTC 17PCSD2902 
POTASSIUM 3/3 290- 511 0 NTC17PCSD2902 
SELENIUM 1/3 0.5 0.39 - 0.42 NTC17PCSD2902 
SODIUM 3/3 79.1 - 255 0 NTC17PCSD3602 
THALLIUM 213 0.97. 1 0.67 NTC 17PCSD3602 
VANADIUM 3/3 6.6-12.3 0 NTC17PCSD2902 
ZINC 3/3 117 -665 0 NTC17PCSD3602 
MISCELLANEOUS PARAMETERS (MG/KG) 
PH S.U. 3/3 7.8. 8.1 0 NTC17PCSD2902 
TOT AL ORGANIC CARBON 3/3 3080 - 7180 0 NTC17PCSD2902 

Footnotes: 
1 - The average concentrations were calculated by using one-half the detection limit for non-detects. 
2 - Illinois EPA (March 2002). 
3 · Number of samples that exceed criteria. 
4 ·Illinois EPA (August 1997). 
5 - USEPA (November 2000). 
6 - USEPA (November 2000). 
7 - See Table 7-2. 
NC - No criteria. 
NA - Not applicable. 

070307/P 

TACO 
AVERAGE BACKGROUND 

CONCENTRATION WITHIN 

METROPOLITAN C2> 

113.3 NC 
68.3 NC 
216.7 NC 
226.7 NC 
213.3 NC 
132.7 NC 
114.0 NC 
206.7 NC 
506.7 NC 
41.7 NC 
125.3 NC 
303.3 NC 
403.3 NC 

18.7 NC 
20.7 NC 
20.3 NC 
1.3 NC 
1.9 NC 
0.9 NC 
0.7 NC 
2.0 NC 
2.1 NC 
1.0 NC 

2763.3 9500 
0.3 4 
3.9 13 
20.8 110 
0.3 0.59 
0.1 0.6 

41133.3 9300 
9.5 16.2 
5.1 8.9 

41.6 19.6 
9816.7 15900 

37.3 36 
21966.7 4820 

356.7 636 
0.2 0.06 
10.9 18 

387.3 1268 
0.3 0.48 

143.5 130 
0.8 0.32 
10.0 25.2 

354.0 95 

8.0 NC 
5146.7 NC 

TABLE4-6 

FREQUENCY OF DETECTION IN SEDIMENT AT DEPTH 
SITE 17 - SOUTH BRANCH PETTIBONE CREEK 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

ILLINOIS EPA 
TACO 

UNSIEVED STREAM ILLINOIS EPA 
BACKGROUND 

SEDIMENT EXCEEDANCES <3> 
EXCEEDANCES <3> 

BACKGROUND C•l 

NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 

NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 
NA NC NA 

0 NC NA 
0 NC NA 
0 8 0 
0 NC NA 
0 NC NA 
0 0.5 0 
3 NC NA 
0 16 0 
0 NC NA 
2 38 1 
0 18000 0 
2 28 2 
3 NC NA 
0 1300 0 
3 0.07 2 
0 NC NA 
0 NC NA 
1 NC NA 
1 NC NA 
2 NC NA 
0 NC NA 
3 80 3 

NA NC NA 
NA NC NA 

ILLINOIS TACO 
REGION9 

ROUTE SPECIFIC TACO 
PRG 

VALUES FOR EXCEEDANCES 
RESIDENTIAL 

SOIL INGESTION (3) 

SOIL C•l (2) 

4700000 0 3700000 
23000000 0 22000000 

900 0 620 
90 3 62 

900 0 620 
3100000 0 56000 

9000 0 6200 
88000 0 62000 

3100000 0 2300000 
3100000 0 2600000 

900 0 620 
3100000 0 56000 
2300000 0 2300000 

3000 0 2400 
2000 0 1700 
2000 0 1700 

50 0 1600 
100 0 90 
40 0 30 

470000 0 370000 
23000 0 18000 
23000 0 18000 

50 0 0.0016 

NC NA 76000 
31 0 31 
0.4 3 0.39 

5500 0 5400 
160 0 150 
78 0 37 
NC NA NC 
390 0 30 

4700 0 4700 
2900 0 2900 
NC NA 23000 
400 0 400 
NC NA NC 

3700 0 1800 
23 0 23 

1600 0 1600 
NC NA NC 
390 0 390 
NC NA NC 
6.3 0 5.2 
550 0 550 

23000 0 23000 

NC NA NC 
NC NA NC 

REGION9 
REGION9 

RESIDENTIAL 
PRG 

REGION9 
PRG INDUSTRIAL PRG 

INDUSTRIAL 
EXCEEDANCES EXCEEDANCES <3l 

SOIL«> (3) 

0 38000000 0 
0 100000000 0 
0 2900 0 
3 290 1 
0 2900 0 
0 54000000 0 
0 29000 0 
0 290000 0 
0 30000000 0 
0 33000000 0 
0 2900 0 
0 54000000 0 
0 54000000 0 

0 17000 0 
0 12000 0 
0 12000 0 
0 11000 0 
0 590 0 
0 150 0 
0 5300000 0 
0 260000 0 
0 260000 0 
3 NC NA 

0 100000 0 
0 820 0 
3 2.7 3 
0 100000 0 
0 2200 0 
0 810 0 

NA NC NA 
0 450 0 
0 100000 0 
0 76000 0 
0 100000 0 
0 750 0 

NA NC NA 
0 32000 0 
0 610 0 
0 41000 0 

NA NC NA 
0 10000 0 

NA NC NA 
0 130 0 
0 14000 0 
0 100000 0 

NA NC NA 
NA NC NA 
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NTC Great Lakes 
RI/RA Site 17 

Section: 4 
Revision: 0 
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Page: 41 of 81 

ECOLOGICAL 
ECOLOGICAL 

SEDIMENT 
SEDIMENT 

EXCEEOANCES 
CRITERIA!7l (3) 

186 0 
85 2 
287 1 
73 3 

886 0 
170 1 

8860 0 
400 0 
2790 0 

35 2 
2500 0 
810 0 
350 2 

2 3 
2 3 
1 3 

0.5 3 
NC NA 
50 0 

0.15 3 
19 0 
20 0 
0.5 3 

58030 0 
2 0 
6 0 

NC NA 
NC NA 
0.6 0 
NC NA 
26 0 
50 0 
16 2 

20000 0 
31 2 
NC NA 
460 0 
0.2 1 
30 0 
NC NA 
NC NA 
NC NA 
NC NA 
NC NA 
120 2 

NC NA 
NC NA 

CT00154 



FREQUENCY RANGE SAMPLE WITH 
RANGE OF 

PARAMETER OF OF NON MAXIMUM 
DETECTION 

DETECTS 
DETECTS CONCENTRATION 

VOLATILE ORGANICS (UG/KG) 
METHYLENE CHLORIDE 1/1 I 11 0 I NTC 17BBSD5303 I 
SEMIVOLATILE ORGANICS (UG/KGl 
ACENAPHTHYLENE 1B/36 14-220 430- 4100 NTC17BBSD5104 
ANTHRACENE 35/36 40-990 50 NTC17BBSD4904 
BENZO(A)ANTHRACENE 35/36 180- 2500 94 NTC17BBSD4904 
BENZO(A)PYRENE 36/36 170-2300 0 NTC 17BBSD4904 
BENZO(B)FLUORANTHENE 36/36 140 - 2300 0 NTC17BBSD4904 
BENZO(G,H,l)PERYLENE 31/36 120 - 1200 94-210 NTC17BBSD4904 
BENZO(K)FLUORANTHENE 35/36 80- 1300 94 NTC17BBSD4904 
BIS(2-ETHYLHEXYL\PHTHALATE 1/1 6300 0 NTC17BBSD5303 
CHRYSENE 36/36 160 - 2600 0 NTC17BBSD4904 
DIBENZOIA,H)ANTHRACENE 2/36 42-57 42 - 830 NTC17BBSD5504 
FLUORANTHENE 36/36 300- 7700 0 NTC17BBSD4904 
FLUOR ENE 36/36 33-910 0 NTC1788SD4904 
INDENO(l ,2,3-CD\PYRENE 35/36 67 - 1200 210 NTC17BBSD4904 
NAPHTHALENE 2/36 200- 290 210-4100 NTC17BBSD4905 
PHENANTHRENE 36/36 140-6800 0 NTC17B8SD4904 
PY RENE 36/36 210-5900 0 NTC17B8SD4904 
PESTICIDES/PCBS IUG/KG) 
4,4'-DDD 36/36 30- 4100 0 NTC178BSD4604 
4,4'-DDE 36/36 13-540 0 NTC17BBSD4505 
4,4'-DDT 35/36 6.5- 400 660 NTC17BBSD4604 
ALDRIN 1/35 1.8 2.1 -710 NTC17BBSD4805 
ALPHA-BHC 1/36 4.1 2.1 -710 NTC178BSD5603 
ALPHA-CHLORDANE 34/36 2-95 660 - 710 NTC17BBSD4504 

NTC17B8SD4804, 
AROCLOR-1248 11/36 130 - 1500 41 -260 NTC17BBSD5004 
AROCLOR-1254 34/36 130-6100 41 -46 NTC17BBSD4505 
AROCLOR-1260 27/36 47-1100 42- 260 NTC17BBSD4803 
BETA-BHC 3135 2.9-6.4 2.1-710 NTC 17B8SD5604 
DELTA-BHC 3/35 2.9-6.1 2.1 - 710 NTC17BBSD5604 
DIELDRIN 35/36 1.6-77 710 NTC17BBSD4505 
ENDOSULFAN I 31/36 0.92-31 46-710 NTC17B8SD5105 
ENDOSULFAN II 28/36 1.2-41 46-710 NTC 17B8SD4804 
ENDOSULFAN SULFATE 1/36 0.26 17-710 NTC17BBSD5605 
ENDRIN 16/36 2.6-41 2.1 - 710 NTC17BBSD5005 
ENDRIN ALDEHYDE 1/36 12 2.1 - 710 NTC17BBSD5305 
ENDRIN KETONE 3/36 6.7 - 16 2.1 -710 NTC17BBSD5304 
GAMMA-BHC (LINDANE) 1/36 2.8 2.1-710 NTC17BBSD5603 
GAMMA-CHLORDANE 30/34 1.1 - 36 46-710 NTC 17BBSD4804 
METHOXYCHLOR 3136 11 -16 21 - 7100 NTC 17BBSD4904 
INORGANIC$ (MG/KG) 
ALUMINUM 36/36 1340-11000 0 NTC17BBSD5203 
ANTIMONY 17/36 0.55-8 0.64- 1.6 NTC17BBSD5305 
ARSENIC 36/36 3.9- 28.7 0 NTC 178BSD5305 
BARIUM 36/36 15.4 - 230 0 NTC17BBSD5305 
BERYLLIUM 34/36 0.18-4 0.44 - 0.56 NTC 17BBSD4903 
CADMIUM 36/36 0.77 - 26 0 NTC17BBSD4705 
CALCIUM 36/36 35700 - 9440( 0 NTC17BBSD5505 
CHROMIUM 36/36 7.8-147 0 NTC17BBSD4705 
COBALT 36/36 3.4 - 43.2 0 NTC17BBSD5203 
COPPER 36/36 86.4 - 948 0 NTC17BBSD4705 
IRON 36/36 7750 - 24600 0 NTC17BBSD5305 
LEAD 36/36 72.9- 503 0 NTC17BBSD4504 
MAGNESIUM 36/36 17300 - 45500 0 NTC17BBSD5505 
MANGANESE 36/36 234 - 1290 0 NTC17BBSD5305 
MERCURY 36/36 0.088 - 4.2 0 NTC17BBSD4704 
NICKEL 36/36 11.5-309 0 NTC 17BBSD4504 
POTASSIUM 36/36 180 - 2040 0 NTC 17BBSD4505 
SELENIUM 31/36 0.62-13.4 0.57 - 0.64 NTC17BBSD5305 
SILVER 36/36 1.1 -70.8 0 NTC17BBSD4504 
SODIUM 36/36 103 - 376 0 NTC 17BBSD5305 
VANADIUM 36/36 7.2 - 27 0 NTC 17BBSD5305 
ZINC 36/36 257 - 1580 0 NTC17BBSD4805 
MISCELLANEOUS PARAMETERS (MG/KG) 
PH S.U. 36/36 7.1 - 7.9 0 NTC 17BBSD5605 
TOTAL ORGANIC CARBON 36/36 2110 - 30200 0 NTC 17BBSD4604 

Footnotes: 
1 - The average concentrations were calculated by using one-half the detection limit for non-detects. 
2 - Illinois EPA (March 2002). 
3 - Number of samples that exceed criteria. 
4 - Illinois EPA (August 1997). 
5 - USEPA (November 2000). 
6 - USEPA (November 2000). 
7 - See Table 7-2. 
NC - No Criteria. 
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AVERAGE 
CONCENTRATION 

(1) 

11.0 

281.2 
208.3 
603.5 
578.1 
597.5 
296.6 
317.4 

6300.0 
635.8 
85.8 

1780.3 
175.0 
281.2 
417.5 
1309.2 
1352.2 

713.6 
180.3 
96.7 
51.3 
50.2 
38.8 

235.4 
1355.1 
300.2 
50.3 
50.3 
27.4 
38.3 
41.5 
50.4 
45.1 
50.1 
49.5 
50.2 
39.5 

490.3 

5442.2 
1.5 

11.5 
71.5 
0.8 
5.0 

59941.7 
37.7 
10.7 

363.6 
16095.8 
253.7 

29388.9 
574.6 

1.3 
80.9 

858.2 
2.5 

23.5 
236.1 
15.9 

821.3 

7.4 
16958.6 

TACO 

TABLE 4-7 

FREQUENCY OF DETECTION IN SEDIMENT AT DEPTH 
SITE 17 - BOAT BASIN 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

TACO 
ILLINOIS EPA 

ILLINOIS EPA 
BACKGROUND SOIL BACKGROUND 

UNSIEVED 
BACKGROUND 

STREAM 
WITHIN EXCEEDANCES EXCEEDANCES 

SEDIMENT 
METROPOLITAN<21 (3) (3) 

BACKGROUND <•I 

NC I NA I NC I NA 

NC NA NC NA 
NC NA l~C NA 
NC NA NC NA 
NC NA ljC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA tJC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA tJC NA 
NC NA NC NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA ~JC NA 

NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 
NC NA NC NA 

9500 2 NC NA 
4 4 NC NA 
13 9 13 25 

110 6 NC NA 
0.59 23 NC NA 
0.6 36 0.5 36 

9300 36 NC NA 
16.2 31 16 32 
8.9 20 NC NA 
19.6 36 28 36 

15900 19 18000 15 
36 36 28 36 

4820 36 NC NA 
636 8 1300 0 
0.06 36 0.07 36 

18 32 NC NA 
1268 6 NC NA 
0.48 31 NC NA 
0.55 36 NC NA 
130 35 NC NA 
25.2 2 NC NA 
95 36 80 36 

NC NA NC NA 
NC NA NC NA 

ILLINOIS TACO 
REGION9 

ROUTE SPECIFIC TACO REGION 9 PRG 
RESIDENTIAL 

VALUES FOR EXCEEDANCES RESIDENTIAL 
EXCEEDANCES 

SOIL (3) SOIL<'I (3) 

INGESTIONf21 

I 85000 I 0 I 8900 I 0 

4700000 0 3700000 0 
23000000 0 22000000 0 

900 4 620 14 
90 36 62 36 

900 4 620 12 
3100000 0 56000 0 

9000 0 6200 0 
46000 0 35000 0 
88000 0 62000 0 

90 0 62 0 
3100000 0 2300000 0 
3100000 0 2600000 0 

900 1 620 2 
3100000 0 56000 0 
3100000 0 56000 0 
2300000 0 2300000 0 

3000 3 2400 3 
2000 0 1700 0 
2000 0 1700 0 

40 0 29 0 
100 0 90 0 
50 3 1600 0 

1000 2 220 10 
1000 16 220 32 
1000 1 220 16 
NC 0 320 0 
100 0 90 0 
40 2 30 6 

470000 0 370000 0 
470000 0 370000 0 
470000 0 370000 0 
23000 0 18000 0 
23000 0 18000 0 
23000 0 18000 0 

500 0 440 0 
50 0 0.0016 30 

390000 0 310000 0 

NC NA 76000 0 
31 0 31 0 
0.4 36 0.39 36 

5500 0 5400 0 
160 0 150 0 
78 0 37 0 
NC NA NC NA 
390 0 30 19 

4700 0 4700 0 
2900 0 2900 0 
NC NA 23000 2 
400 2 400 2 
NC NA NC NA 

3700 0 1800 0 
23 0 23 0 

1600 0 1600 0 
NC NA NC NA 
390 0 390 0 
390 0 390 0 
NC NA NC NA 
550 0 550 0 

23000 0 23000 0 

NC NA NC NA 
NC NA NC NA 

REGION9 REGION 9 

PRG INDUSTRIAL 

INDUSTRIAL EXCEEDANCES 

SOIL 1' 1 (3) 

21000 I 0 

38000000 0 
100000000 0 

2900 0 
290 28 

2900 0 
54000000 0 

29000 0 
180000 0 
290000 0 

290 0 
30000000 0 
33000000 0 

2900 0 
190000 0 

54000000 0 
54000000 0 

17000 0 
12000 0 
12000 0 

150 0 
590 0 

11000 0 

1000 2 
1000 16 
1000 1 
2100 0 
590 0 
150 0 

5300000 0 
5300000 0 
5300000 0 
260000 0 
260000 0 
260000 0 

2900 0 
NC NA 

4400000 0 

100000 0 
820 0 
2.7 36 

100000 0 
2200 0 
810 0 
NC NA 
450 0 

100000 0 
76000 0 
100000 0 

750 0 
NC NA 

32000 0 
610 0 

41000 0 
NC NA 

1000.J 0 
10000 0 

NC· NA 
14000 0 

100000 0 

NC NA 
I NC NA 

4-43 

NTC Great Lakes 
RI/RA Site 17 

Section: 4 
Revision: O 

Date: September 2003 
Page: 43 of 81 

ECOLOGICAL 
ECOLOGICAL 

SEDIMENT 
SEDIMENT 

EXCEEDANCES 
CRITERIA{T) ('J) 

18 I 0 I 

186 1 
85 30 

287 29 
73 36 

886 4 
170 24 

8860 0 
130000 0 

400 25 
60 0 

2790 4 
35 35 

2500 0 
340 0 
810 23 
350 35 

2 36 
2 36 
1 35 

0.51 1 
0.023 1 

0.5 34 

30 11 
60 34 
5 27 

0.37 3 
NC NA 
50 2 

0.15 31 
0.15 28 
5.4 0 
19 2 
20 0 
20 0 

0.39 1 
0.5 30 
8.8 3 

58030 0 
2 7 
6 32 

NC NA 
NC NA 
0.6 36 
NC NA 
26 20 
50 0 
16 36 

20000 5 
31 36 
NC NA 
460 25 
0.2 32 
30 29 
NC NA 
NC NA 

1 36 
NC NA 
NC NA 
120 36 

NC NA 
NC NA 
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Location NTC17PCSD02 
Sample NTC17PCSD0201 
Depth of Range (ft) (0-0.13) 
Sample Date 9124/2001 
Matrix Sediment 
Units UG/KG 
Semivolatile Organic Compounds 

1, 1-61PHENYL NA 
2,2'-0XYBIS(1-CHLOROPROPANE) NA 
2,4,5-TRICHLOROPHENOL NA 
2,4,6-TRICHLOROPHENOL NA 

. 2,4-DICHLOROPHENOL NA 
2,4-DIMETHYLPHENOL NA 
2,4-DINITROPHENOL NA 
2,4-DINITROTOLUENE NA 
2,6-0INITROTOLUENE NA 
2-CHLORONAPHTHALENE NA 
2-CHLOROPHENOL NA 
2-METHYLNAPHTHALENE NA 
2-METHYLPHENOL NA 
2-NITROANILINE NA 
2-NITROPHENOL NA 
3,3'-DICHLOROBENZIDINE NA 
3-NITROANILINE NA 
4,6-DINITR0-2-METHYLPHENOL NA 
4-BROMOPHENYL PHENYL ETHER NA 
4-CHLOR0-3-METHYLPHENOL NA 
4-CHLOROANILINE NA 
4-CHLOROPHENYL PHENYL ETHER NA 
4-METHYLPHENOL NA 
4-NITROANILINE NA 
4-NITROPHENOL NA 
ACENAPHTHENE 3,500 u 
ACENAPHTHYLENE 3.500 u 
ACETOPHENONE NA 
ANTHRACENE 930 
ATRAZINE NA 
BENZALOEHYDE NA 
BENZO AlANTHRAGENE 2,400 
BENZO AlPYRENE 2,300 
BENZO BlFLUORANTHENE 2,400 
BENZO G,H,l)PERYLENE 1,600 
BENZO K)FLUORANTHENE 1,300 
BIS(2-CHLOROETHOXYlMETHANE NA 
BIS12-CHLOROETHYLlETHEA NA 
BIS(2-CHLOROISOPROPYUETHER NA 
BIS(2-ETHYLHEXYl)PHTHALATE NA 
BUTYL BENZYL PHTHALA TE NA 
GAPROLAGTAM NA 
CARBAZOLE NA 
GHRYSENE 2,400 
DIBENZO(A,H)ANTHRACENE 710 u 
DIBENZOFURAN NA 
DIETHYL PHTHALATE NA 
DIMETHYL PHTHALATE NA 
Dl-N-BUTYL PHTHALA TE NA 
Dl-N-OGTYL PHTHALA TE NA 
FLUORANTHENE 7,400 
FLUORENE 570 J 
HEXACHLOROBENZENE NA 
HEXAGHLOROBUTADIENE NA 
HEXAGHLOROCYCLOPENTADIENE NA 
HEXAGHLOROETHANE NA 
INDEN0(1,2,3-GD)PYRENE 940 
ISOPHORONE NA 
NAPHTHALENE 3,500 u 
NITROBENZENE NA 
N-NITROSO-Dl-N-PROPYLAMINE NA 
N-NITROSODIPHENYLAMINE NA 
PENTAGHLOROPHENOL NA 
PHENANTHRENE 4,800 
PHENOL NA 
PYRENE 5,500 

Notes: 
Only the positive detections are presented for the historical data. 
NA ::: Not analyzed. 
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SD-PC-09 NTC17PCSD05 SO-PC-08 X113-91 
GL63-SD-PC-09 NTC17PCSD0501 GL63-SD-PC-08 X113-91 

(0-0) (0-0.131) (G-0) (0-0) 
8125/1992 9/24/2001 8124/1992 11/15/1991 
Sediment Sediment Sediment Sediment 

UG/KG UG/KG UG/KG UG/KG 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

85 J NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

500 2,000 u 160 J 
2,000 u 

NA 
910 320 J 320 J 

NA 
NA 

2,400 1,000 760 
1,700 1,100 490 190 J 
2,400 1,200 520 210 J 

580 930 
1,800 620 450 170 J 

NA 
NA 
NA 

1,900 NA 
85 J NA 

NA 
600 NA 180 J 

2,700 1,000 790 190 J 
410 u 

310 J NA 120 J 
NA 
NA 
NA 
NA 

5,600 3,000 1,700 370 J 
510 190 J 220 J 

NA 
NA 
NA 
NA 

520 J 590 220 J 
NA 

170 J 2,000 u 
NA 
NA 
NA 
NA 

4,800 1,700 1,700 310 J 
NA 

4,200 2,300 1,400 410 J 

TABLE 4-8 

SEMIVOLATILE COMPARISON OF PREVIOUSLY COLLECTED DATA TO TTNUS 2001 INVESTIGATION 

NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

NTC17PCSD09 X201-94 NTC17PCSD14 NTC17PCSD14 SD-PC-07 
NTC17PCSD0901 X201-94 NTC17PCSD1401 NTC17PCSD1402 GL63-SD-PC-07 

(0-0.131) (0-0) (0-0.13) (1-1) (0-0) 
9/24/2001 4/27/1994 9123/2001 9123/2001 8124/1992 
Sediment Sediment Sediment Sediment Sediment 

UG/KG UG/KG UG/KG UG/KG UG/KG 

NA 370 u NA 
NA 370 u NA 
NA 370 u NA 
NA 370 u NA 
NA 370 u NA 
NA 370 u NA 
NA 1,800 u NA 
NA 370 u NA 
NA 370 u NA 
NA 370 u NA 
NA 370 u NA 
NA 110 J 64 J NA 
NA 370 u NA 
NA 1,800 u NA 
NA 370 u NA 
NA 1,800 u NA 
NA 1,800 u NA 
NA 1,800 u NA 
NA 370 u NA 
NA 370 u NA 
NA 370 u NA 
NA 370 u NA 
NA 370 u NA 
NA 1,800 u NA 
NA 1,800 u NA 

400 u 730 740 u 800 u 
400 u 36 J 800 u 
NA 370 u NA 
61 J 840 110 J 290 75 J 
NA 370 u NA 
NA 370 u NA 

390 2200 440 500 260 J 
470 410 410 210 J 
460 440 380 
360 260 230 
260 2300 240 230 490 
NA 370 u NA 
NA 370 u NA 
NA NA 
NA 300000 620 NA 390 J 
NA 420 J 370 u NA 
NA 370 u NA 
NA 950 720 NA 

410 2300 430 430 280 J 
81 u 150 u 160 u 

NA 510 250 J NA 
NA 370 u NA 
NA 370 u NA 
NA 740 370 u NA 
NA 23000 J 370 u NA 

950 3100 1,200 1,300 600 
46 J 680 80 J 150 J 
NA 370 u NA 
NA 370 u NA 
NA 1,800 u NA 
NA 370 u NA 

270 170 140 J 
NA 370 u NA 

400 u 130 J 740 u 800 u 
NA 370 u NA 
NA 370 u NA 
NA 370 u NA 
NA 1,800 u NA 

490 720 1,000 
810 370 u NA 
NA 930 1,000 510 

NTC17PCSD24 SD-PC-01 NTC17PCSD30 
NTC17PCSD2401 GL63-SD-PC-01 NTC17PCSD3001 

(0-0.131) (0-0) (0-0.131) 
9/22/2001 8124/1992 9/23/2001 
Sediment Sediment Sediment 

UG/KG UG/KG UG/KG 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

1600 u 450 u 
1600 u 450 u 

NA NA 
400 120 J 220 
NA NA 
NA NA 

930 290 J 500 
840 200 J 530 
870 190 J 480 
610 J 290 
500 270 J 260 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

890 370 J 460 
330 u 91 u 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2800 660 1,300 
170 J 110 
NA NA 
NA NA 
NA NA 
NA NA 

390 J 240 
NA NA 

1600 u 450 u 
NA NA 
NA NA 
NA NA 
NA NA 

1800 570 840 
NA NA 

2000 550 1,000 

X114-91 X202-94 
X114-91 X202-94 

(0-0) (0-0) 
11/14/1991 4/27/1994 
Sediment Sediment 

UG/KG UG/KG 

160 J 

120 J 

220 J 

880 

730 

560 

220 J 
870 

130 J 

960 

280 J 1,600 
220 J 

170 J 

190 J 1,100 

280 J 1,400 
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NTC1766SD52 6-204 
NTC1766SD5201 6-204 

(0-0.131) (0-0) 
9/5/2001 12/611989 
Sediment Sediment 

UG/KG UG/KG 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2200 u 
160 J 
NA 

620 
NA 
NA 

1900 1100 
1700 810 
1600 740 
450 u 680 

1000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1800 1800 
450 u 260 
NA 
NA 
NA 
NA 
NA 

4,500 450 
270 J 266 
NA 
NA 
NA 
NA 

610 704 
NA 

2200 u 
NA 
NA 
NA 
NA 

2,600 2,100 
NA 

3,600 2,100 
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Location NTC17PCSD02 SD-PC-09 NTC17PCSDOS 
Sample NTC17PCSD0201 GL63-SD-PC-09 NTC17PCSD0501 
Depth of Range (fl) (0-0.13) (0-0) (0-0.131) 
Sample Date 912412001 812511992 912412001 
Matrix Sediment Sediment Sediment 
Units UG/KG UG/KG UG/KG 
Pest1c1des/PCBs 

4,4'-DDD 7.2 J 170 J 150 J 
4,4'-DDE 66 110 J 200 J 
4,4'-DDT 51 120 J 1,800 
ALDRIN 18 u 210 u 
ALPHA-BHC 18 u 210 u 
ALPHA-CHLORDANE 2.5 J 210 u 
AROCLOR-1016 35 u 40 u 
AROCLOR-1221 35 u 40 u 
AROCLOR-1232 35 u 40 u 
AROCLOR-1242 35 u 40 u 
AROCLOR-1248 35 u 40 u 
AROCLOR-1254 110 160 
AROCLOR-1260 49 110 
BETA-BHC 18 u 210 u 
DELTA-BHC 18 u 210 u 
DIELDRIN 18 u 210 u 
ENDOSULFAN I 18 u 210 u 
ENDOSULFAN II 18 u 210 u 
ENDOSULFAN SULFATE 18 u 210 u 
ENDRIN 18 u 210 u 
ENDRIN ALDEHYDE 18 u 210 u 
ENDRIN KETONE 18 u 210 u 
GAMMA-BHC (LINDANE) 18 u 210 u 
GAMMA-CHLORDANE 18 u 210 u 
HEPTACHLOR 18 u 210 u 
HEPTACHLOR EPOXIDE 18 u 210 u 
METHOXYCHLOR 180 u 2,100 u 
TOXAPHENE 710 u 8,200 u 

Notes: 
Only the positive detections are presented for the historical data. 
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SD-PC-08 

TABLE 4-9 

PESTICIDE/PCB COMPARISON OF PREVIOUSLY COLLECTED DATA TO TTNUS 2001 INVESTIGATION 
NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

NTC17PCSD09 X201-94 NTC17PCSD14 NTC17PCSD14 SD-PC-07 NTC17PCSD24 
GL63-SD-PC-08 NTC17PCSD0901 X201-94 NTC17PCSD1401 NTC17PCSD1402 GL63-SD-PC-07 NTC17PCSD2401 

(0-0) (0-0.131) (0-0) (0-0.13) (1-1) (0-0) (0-0.131) 
812411992 912412001 4127/1994 9123/2001 9123/2001 812411992 9/22/2001 
Sediment Sediment Sediment Sediment Sediment Sediment Sediment 

UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

55 J 4.4 26 100 180 49 78 
48 J 20 150 200 58 89 
34 J 17 42 190 190 75 J 93 

4.1 u 38 u 41 u 21 u 
4.1 u 38 u 41 u 21 u 

7.7 J 0.44 J 1.1 J 38 u 41 u 1.4 J 
40 u 37 u 40 u 41 u 
40 u 37 u 40 u 41 u 
40 u 37 u 40 u 41 u 
40 u 37 u 40 u 41 u 
40 u 37 u 40 u 41 u 

510 J 40 u 270 200 40 u 41 u 
40 u 310 43 40 u 41 u 

4.1 u 38 u 41 u 21 u 
4.1 u 38 u 41 u 21 u 

0.23 J 4.8 38 u 41 u 21 u 
4.1 u 38 u 41 u 21 u 
4.1 u 12 38 u 41 u 21 u 
4.1 u 38 u 41 u 21 u 
4.1 u 33 38 u 41 u 21 u 
4.1 u 38 u 41 u 21 u 
4.1 u 38 u 41 u 21 u 
4.1 u 38 u 41 u 21 u 
4.1 u 38 u 41 u 21 u 
4.1 u 1.3 J 3B u' .. 41 u 21 u 
4.1 u 38 u 41 u 21 u 
41 u 380 u 410 u 210 u 

160 u 1,500 u 1,600 u 830 u 

SD-PC-01 NTC17PCSD30 X202-94 
GL63-SD-PC-01 NTC17PCSD3001 X202-94 

(0-0) (0-0.131) (0-0) 
812411992 9123/2001 4127/1994 
Sediment Sediment Sediment 

UG/KG UG/KG UG/KG 

42 J 20 59 
50 J 20 41 
38 J 28 71 

2.3 u 
2.3 u 1.2 J 

1 J 29 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 160 
2.3 u 
2.3 u 

0.66 J 9.8 
2.3 u 

0.75 J 
2.3 u 

0.57 J 9.7 
2.3 u 
2.3 u 
2.3 u 
1.1 J 16 
2.3 u 

0.15 J 4 
23 u 
91 u 
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NTC17BBSD52 B-204 
NTC17BBSD5201 B-204 

(0-0.131) (0-0) 
9/512001 12/611989 

Sediment Sediment 
UG/KG UG/KG 

190 
140 
46 u 
46 u 
46 u 

6.7 J 
44 u 
44 u 
44 u 
44 u 
44 u 
44 u 2,400 
44 u 

7.6 J 
2 J 

6.3 J 
7.7 J 
12 J 

7.3 J 
46 u 
46 u 
46 u 
46 u 
46 u 
46 u 
46 u 
32 J 

1,800 u 

CTO 0154 



Location NTC17PCSD02 SD-PC-09 
Sample NTC17PCSD0201 GL63-SD-PC-09 
Depth of Range (ft) (0-0.13) (0-1) 

Sample Date 9/24/2001 8125/1992 
Matrix sediment Sediment 
Units MG/KG MG/KG 

lnoroanic Compounds 
ALUMINUM 2.820 4,000 

ANTIMONY 0.45 
ARSENIC 5.2 9.5 

BARIUM 29.3 39.6 
BERYLLIUM 0.84 1.5 

CADMIUM 0.58 2.3 

CALCIUM 56,500 51,100 
CHROMIUM 13.7 31.4 J 
COBALT 6.9 
COPPER 477 1,030 J 
CYANIDE NA 3.6 

IRON 12,600 14,000 

LEAD 144 392 J 
MAGNESIUM 29,400 24,800 

MANGANESE 339 398 

MERCURY 0.17 1.2 J 
NICKEL 18.3 45.1 
POTASSIUM 383 717 
SELENIUM 0.35 u 
SILVER 0.56 u 3.8 
SODIUM 281 264 

THALLIUM 1.4 
VANADIUM 10.2 11.9 

ZINC 1,390 2,730 J 

Notes: 
Only the positive detections are presented for the historical data. 
NA= Not analyzed. 
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NTC17PCSD05 SD-PC-08 X113-91 

NTC17PCSD0501 GL63-SD-PC-08 X113-91 
(0-0.131) (0-1) (0-0) 
912412001 8/24/1992 11/15/1991 
Sediment Sediment Sediment 

MG/KG MG/KG MG/KG 

2,260 2,810 5,300 
0.29 u 
5.4 5.3 6.5 J 

21.2 23.3 95 
0.88 0.49 0.5 
0.61 1.6 J 

67,000 57,200 70,000 
10.8 5.9 J 16.4 
4.2 7.3 

225 50.8 J 57.2 
NA 

10,600 22.400 15,500 
117 40.2 J 103 

36,200 28,200 40,200 
271 396 427 

0.17 0.422 J 
12 17.9 23.4 

292 684 1,100 
0.46 
0.48 u 2.9 
319 238 
0.7 u 
7.7 7.6 15.6 

1,030 213 J 240 

TABLE 4-10 

METALS COMPARISON OF PREVIOUSLY COLLECTED DATA TO TTNUS 2001 INVESTIGATION 
NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

NTC17PCSD09 X201-94 NTC17PCSD14 NTC17PCSD14 SD-PC-07 NTC17PCSD24 
NTC17PCSD0901 X201-94 NTC17PCSD1401 NTC17PCSD1402 GL63-SD-PC-07 NTC17PCSD2401 

(0-0.131) (0.33-0.67) (0-0.13) (1-1) (0-1) (0-0.131) 
9124/2001 4/27/1994 9/23/2001 912312001 8124/1992 9122/2001 
Sediment Sediment Sediment Sediment Sediment Sediment 

MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG 

3,300 4,320 2.700 6,300 4.060 2.130 
0.62 0.6 u 0.78 u 1.5 R 0.3 u 

4.8 5.9 J 5.9 19.1 27.1 3.7 
27.9 54.9 24.3 38.8 24.9 J 26.4 J 
0.26 u 0.46 0.81 1.9 1.3 J 0.42 J 
0.11 0.64 0.79 0.31 J 

49,200 47,800 65,600 67,500 70,800 36,600 J 
12.1 9.7 13.4 14.2 12.8 J 8.9 J 
5.6 7.1 5.2 9.7 5.8 4 J 

42.6 38.2 123 268 131 J 151 
NA NA NA NA 

12,400 11,600 11,700 30,300 14,900 8,570 J 
30.8 146 108 177 91.7 60.3 
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358 345 404 492 523 264 
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14.2 9.2 17.7 28.5 23.4 J 8.1 
692 836 417 1,270 912 379 
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(0-1) (0-0.131) (0-0) 
8124/1992 912312001 11/14/1991 
sediment Sediment Sediment 

MG/KG MG/KG MG/KG 

4,900 1,970 3,600 
0.33 u 

8.5 3.7 19.6 J 
27.3 17.9 26.6 
0.76 0.17 

2.8 0.11 
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4.7 4.8 
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NA 
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2 0.11 u 

204 92.5 
0.78 u 

14.9 6.8 10.7 
262 J 74.9 82 
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6.1 J 
55.2 
0.3 

65,000 
13 

6.9 
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48 
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472 

0.09 
10.4 

1,060 

227 

13.8 
83.3 
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NTC1788SD52 8-104 
NTC1788$05201 8-104 

(0-0.131) (0-5) 
9/5/2001 4119/1989 

Sediment Sediment 
MG/KG MG/KG 

2,470 
0.4 u 
4.3 11 

19.3 
0.57 0.39 
0.23 2.5 

50,800 
9.4 17 
4.5 

78.8 110 
NA 

10,500 
56.4 150 

25,300 
308 

0.34 1.1 
12.4 24 
408 

0.61 u 0.81 
0.36 
255 
2.5 u 
9.8 
531 390 

CT00154 
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DATE 

4/10/02 

DATE 

40 
00 
3 
. 5 
00 
70 
. f 
. 8 

J 

E 
.r:: 
H, E 
E 
E 
E 
E 
E 

E 
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D 

-~~ 
0 () 

"' 

0 

LEGEND 

R: Illinois Exposure Route Specific 
Values For Residential Soils 
Ingestion 

E: Ecological Sediment Screening 
Values 

(0-1) Sample Depth In Feet 

Note: No Duplicate Samples Included. 
Only Exceedances Are Shown. 
Letters Following Sample Concentration 
Indicate Which Screening Levels Are 
Exceeded. 
Values Present Exceed Both Background 
Values. 

NO. DAlE 

070307/P 

BY 

0 

0 

D 

NTC17BBSD49 (0 -

D 

0.73 J E 
232 J E 
149 J E 
2070 J E 

NTC17BBSD50 (0 
COPPER 60. 6 

72.6 E 
387 E 

NTCl 7BBSD53 (0 
55.5 
47.6 
255 

NTC17BBSD52 (0 
COPPER 78.8 E 
LEAD 56.4 E 
MERCURY 0.34 E 
ZINC 531 

0 

NTCl 7BBSD51 (0 
COPPER 83.1 
LEAD 77 .3 
ZINC 623 

E 
E 

NTC17BBSD47 (0 
COPPER 90 J E 
LEAD 66.7 J E 
ZINC 535 E 

NTC17BBSD48 (0 - 0.131) 
2. 2 E 
28.9 E 
283 E 
289 E 
0. 95 E 

E 

0 
0 

() 

() 

NTC17BBSD56 (0 - 0.131) 
COPPER 73.2 E 
LEAD 61.9 E 
ZINC 247 E 

MERCURY 

125 
88.1 
0.24 
378 

- 0.131) 
E 
E 
E 

E 

- 0.131) 
E 
E 
E 
E 
E 

300 

INORGANIC SURFACE SEDIMENT EXCEEDANCES 

SITE 17 - BOAT BASIN 
COST/SCHEO-AREA 

SCALE 

AS NOTED 

NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

0 

NTC Great Lakes 
Al/RA Site 17 

Section:4 
Revision: O 

Date: September 2003 
Page: 65 of 81 

N 

300 Feet 

CONTRACT NO. 

3939 

APPROVED BY DAlE 

APPROVED BY DAlE 

DRAWING NO. REV. 

FIGURE4-8 0 
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I 
:,\ 
:,· i 
·'v 

LEGEND 

-R: 

E: 

(0 - 1) 

Sediment Sample Location 

Bu ildin g/Structu re 

Road 

Railroad 

Fence 

Surface Water 

Illinois Exposure Route Specific 
Values For Residential Soils Ingestion 

Ecological Sediment Screening Values 

Sample Depth in Feet 

Note: No duplicate samples included. Only 
exceedances are shown. Letters following 
sample concentration indicate which screening 
levels are exceeded. 

(2. - l) 
Samivclati1.G a~g a nics 

A:·JTHR.t-'\.CZ:~E 

sr:NZO (A) AN'I'Et<...S.CENE 
BENZO (A,I PYRE:~s 

B£NZO (G, H, I} !?2RYL-~NE 

~'LCCRA.N '~HEN~ 

INDENO(l,2,3-CD}PYRSN~ 

?YR ENE 

\ ug/kg ! 
16,JO 
4100 
4GOO 
·~ 10G 
26~)() 

13000 
840 

85JO 
97CO 

Pesticldes/?C3 1 s \us/kg) 
~,4 1 -DDD 3.8 

8.5 
9.3 
0. 97 '-' 
2.4 
92 
2.8 

~GOO E 

80 E 
00 
90 

- - - - -·- -- ~ · --- - -;··-; 

82NZO{A}PYRZNS 
BSNZO (G, '.-!,I} ?E?..Y12N2. 
z·~UOR2N2 

{uc;/kgi 
87 
340 
300 
20() 
7 3 ' 
·;20 

(ug/kg} 
5 9 
150 
160 
.o l 

N'IY::7PCSD18 (1 - l) 
Semivolatile Orga~!cs (ug/kg) 
.2>.N::·~R.A.Ct:'.~<JF 4 :":.0 
E~NZO (Ai l\NTH:\P.C:~:~2 :,o:::;o 
BENZO(A)PYRENE 940 
BENZO (B) FitJO~UU~THSNE 9 30 
B2NZO(G,E,I)PERYL2NE 6CO 
CHRYSL~!E 1000 
?l..iUORJ\NTriENE 31 OC 
::..,LUO'.<.£!~E 2 50 .J 
?f-LS.Nk\iTER£N2 2200 
PYRENE 2300 
Pesticides/2CB's ~ug/kg) 

1----._ ,,,-t===;;=;:;===d--.J 4, 4 ' - DDD l 9 0 
,•g 4,4'-DD2 2.:)C 

4,4'-DDT 22C 
P..L~K~-CHLORDANE 16 v 

P,ROCLOR.-1254 930 

5emiv0lat~.J.e Organics (:J ·~/k9) 
/\NTH1W.C2.N~ 

3?..:NZO (A) ANTHRAC2NS 
BSNZC (P,} PYRSN2 
BENZO(G,H,!)PERY12NE 
CHRYSSN~ 

?LU OREN~ 
1?dE'.NANTt:RSN2 
~)YR.ENE 

Pesticides/2CB's '.ug/kg) 

J. LAMEY 

SCALE 

AS NOTED 

:::. 60 ~ 

620 
630 
520 •J 

G70 
120 -
2.00G 
2400 

4.,4'-DDE 
t:,4 '-DDT 
.A.LPH.4. - CHLORDl\NE 
/'.l, :\OCI,OR-124 8 
AROC~O!:Z-J..25; 

/..,;i,QCL0?~-126Q 

2f<DOS1Jl FAN I::'.: 
C~F1"h"1A..-Ci1LO?..DAN2 

DATE 

4/10/02 

DATE 

4110102 

DATE 

11/11103 

(ug/k·:;;} 
.230 

(u.g/ k;) 
48 
51 
55 
3. a J 
380 
150 
4,7 
'. 9 .:r 
1.J J 

H.,S 

"' 
s _ __A./', 

lr:l I 
1 I I 

11 I. 
11 

,___ I ! I 

NTC172C:SD23 (l - :. ) 
Semivclatile Organ~cs 

BENZO (_~) A.t-E'H~<t\C2NS 
BE:NZO(A)P::-RENE 
BE:'-JZO (G, r., I) ?:SRYLSNE 

390 
790 
770 
4 60 
7 3CJ. 
240 
1900 
2..800 i ·1· I 

t0' 
~ 

PYR£NE 
?esr::i.c.!.-:iesl?~::a r 3 (ug/kg) 

(~ - 1) 
Se~ivolat~le D~ganic3 (ug/kg) 
BENZO(~}?YR~N~ 240 R,E 
PY RENE 500 E 
?esticides/ PC3's (ug/kq) 
4,4'-CC'D 8 1 .:, 

45 

--

N 

PIGIS\GREATLAKES NTCIAPR\SITE17 TAGMAPS.APR 
ORGANIC SEDIMENT-AT DEPTH EXCEEDANCES-NORTH BRANCH 
11/11103 JAL 

ORGANIC SEDIMENT AT DEPTH EXCEEDANCES 
SITE 17 - NORTH BRANCH PETTIBONE CREEK 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

CONTRACT NO. 

3939 
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APPROVED BY DATE 
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R: Illinois EXposure Route Specific 
Values For Residential Soils 
Ingestion 

E: Ecological Sediment Screening 
Values 

(0 - 1) Sample Depth In Feet 

Note: No Duplicate Samples Included. 
Only Exceedances Are Shown. 
letters Following Sample Concentration 
Indicate Which Screening Levels Are 
Exceeded. 
Values Present Exceed Both Background (::;::::&;=;:::--
Values. 

070307/P 

COPPER 
IRON 
LEAD 
MANGANESE 
MERCURY 
ZINC 

NTCl 7PCSD04 (1 
ARSENIC 34.2 
CADMIUM 5. 7 
CHROMIUM 31.0 
COPPER 577 E 
LEAD 435 
MERCURY 0 . 8 7 

0 C::::::'.J COPPER 
r==~----~~ LEAD 161 

D MERCURY 0.28 
ZINC 1520 

(1 - 1) 

19.1 R,E 
O. 79 E 
268 E 
30300 E 

DATE 

-4110/02 

COST/SCHED-AREA 

SCALE 

AS NOTED 

~o 
= 

0 

159 

0 

a 
G 

Q 
a 
a 

~ {)o 

INORGANIC SEDIMENT AT DEPrn EXCEEDANCES 
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[J 
0 

0 

LEGEND 

R: Illinois Exposure Route Specific 
Values For Residential Soils 
Ingestion 

E: Ecological Sediment Screening 
Values 

(0 - 1) Sample Depth In Feet 

Note: No Duplicate Samples Included. 
Only Exceedances Are Shown. 
letters Following Sample Concentration 
Indicate Which Screening levels Are 
Exceeded. 

NO. DATE REVISIONS 

070307/P 

0 CJ 

[[DJ 
== 

NTC17PCSD32 (1 - 1) 
Semivolatile Organics (ug/kg) 
BENZO(A)PYRENE 120 
Pesticides/PCB's (ug/kg) 
4,4'-DDD 15 E 
4,4'-DDE 14 E 
4,4'-DDT 9.0 E 
ALPHA-CHLORDANE 1.0 J E 
ENDOSULFAN II 0. 4 4 J E 
GAMMA-CHLORDANE 0.76 J 

(1 - 1) 
Semivolatile Organics (ug/kg) 
ANTHRACENE 9 3 E 
BENZO (A)ANTHRACENE 310 E 
BENZO(A)PYRENE 340 R,E 
BENZO(G,H,I)PERYLENE 190 E 
FLUORENE 4 9 J E 
PYRF.NE 5 7 0 E 
Pesticides/PCB's (ug/kg) 
4,4'-DDD 20 E 
4,4'-DDE 22 E 
4,4'-DDT 36 E 
ALPHA-CHLORDANE 1.3 J E 
ENDOSULFAN II 0.92 J E 

1.1 J E 

NTC17PCSD36 (1 - 1) 
Semivolatile Organics (ug/kg) 

~~~~~~~~~~~-1 ANTHRACENE 92 
BENZO(A)PYRENE 220 
FLUORENE 59 
PYRENE 
Pesticides/PCB's 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALPHA-CHLORDANE 
ENDOSULFAN II 
GAMMA-CHLORDANE 

440 
(ug/kg) 

21 
26 
16 
1.5 J 
0.88 

E 

E 
E 
E 
E ...'J 

? 

0 

~ c::? ~ 

~ c::? ~ 

DATE 

.U10/02 

DATE 

.U10i02 

COST/SCHED-AREA 

SCALE 

AS NOTED 

0 

(., 

C1" 

\.__! 

0 

ORGANIC SEDIMENTAT DEPTH EXCEEOANCES 

SITE 17 - SOUTH BRANCH PETTIBONE CREEK 

NAVAL TRAINING CENTER 

GREAT LAKES, ILLINOIS 

G 
Q 
G 
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lJ 

o' 

u 
D 

0 

LEGEND 

R: Illinois Exposure Route Specific 
Values For Residential Soils 
Ingestion 

E: Ecological Sediment Screening 
Values 

(0 - 1) Sample Depth In Feet 

Note: No Duplicate Samples Included. 
Only Exceedances Are Shown. 
Letters Following Sample Concentration 
Indicate Which Screening Levels Are 
Exceeded. 
Values Present Exceed Both Background 
Values. 

NO. DATE REVISIONS 

D CJ 

[I DJ 
== 

c 0 

ill-: 
d 

~/ 

BY CHKD APPD REFERENCES 

0.31 E 

DRAWN BY 
----1 

KPEILA 

CHECKED BY 

a 

~ c::::? ~ 

l:J 
I? 

~c::::?~ 

0 

DATE 

4110/02 

1---t------t-------------------t-----+----t----t------------------------1 
DATE 

4110/02 A.SCHEETZ 

COST/SCHED-AREA 

SCALE 

AS NOTED 

070307/P 

0 

0 

c 
Cl 

Q 
Q 
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300 
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NTC17BBSD45 {0.131 - 3) 
Sei;tivolatil e Orga.r:.ics 
k \J'!.'HR.J;.C ENE 

( ug/kg ) 
160 .,. 

BENZ:G {A) .~NTHR.!\CEN=: 
BENZO {F\ ) P~!RENL 
BENZO(G, H"I)PERYLENE 

550 
520 
1 90 J 

FLUORENI'.: 180 J 
PHENF1NTHRENS 1100 
PYRENE 1200 
NTC17B3SD45 (3 - 6} 
Semivo lat ila Organics (1..ig /kg ) 
k\JTHRACENE J. 90 J 
BENZO {A) ANTH~U\CENE 6 30 
BENZO {A)PYRENE 54 0 
BENZO{G,H,l )PZRYLENE 290 
CBRYSENE 6 50 
F!.tUOREN!::- 2 10 

FYRENE l4 0 0 
NTC17BBSD4S (6 - 10) 
Seml. 1102.atile Orgenic s (uq/kg } 
!'....;"\JTHR}\CENE 1 9C J 
BEN ZO {A) AMTHRACEN 2 6DO 
BENZO (A)PY RENE 620 
BEN ZO(Gt H,I)PERYLENE 310 
CHRYSENE 560 
.FLUOR ENE 1 90 
PHENAN'I'HRENE 13 OC 
?.YRENE l300 

NTC1733SD49 (0 .1 31 - 3) 
Semivolat i~e Or ganics (ug/ kg) 
ANTHRACENE 160 
BENZ.O (A) ANTHR..l\CENE 58C 
BENZO [A)PYRENE 600 
Bf.NZO(G,BrI) PERYLENE 410 
CHRYSE.NE 630 
F'LUCRENE ~~SD 

PHEN.Z\NTHRENE 1300 
PYRENE 1400 
NTC173BSD49 (3 - 6 ) 
Se:ni volc:! t il~ O!'ga rlics ( ug/kg) 
A~..f ·l,HR.ACENS 9 90 
BENZO {A}ANTHR..:ll.CEN!-: 2 SOC 

BENZO {A) PYR8NE 2 300 
BENZ.O {B ) F'LUORAJ'JTHENS 2 300 
BENZO( G,H,I)PERYLENE 1200 
CHRYSENE 2 600 
Fi)JORAN'I'HENE 7700 
;.'!:_:~jORENE 9 1 0 
I NDENO(l , 2, 3- CD )PYRENE 12 00 
PHBI.Jl \NT:-itzENE 6600 
PYRENE 5900 
NTC17BBSD49 {6_ - 10) 
Se.rr:ivol~tile Organi cs (uc/ ka) 
ANTHRACENE 280 -
BENZO {A)ANTHRACENE 
BSN ZO (,P, ~ PY RENE 
BENZO(G,Hr I}PERYLENE 
CHRYSENE 
FLUORENE 
PHENJ: .. NTHRENE 
PY RENE 

'770 
710 
4 60 
830 
240 J 
2200 
2000 

E 
E 
R,E 

E 

E 
R,E 
R,E 
R,E 
E 
.:.:.. 

R 
E 

E 
E 

NTC1783SD50 (0 . 1 31 - 3 ) 
Semivolatile 0.::-ga.;:ics (ugikg) 
A.:'\iTHRACENE 1 3 0 
BENZO(A) PYREN2 220 
FLUORENE 7 4 J 

61 0 
NTC17 BBSDSO {3 - 6} 
Semivol atil a Organi c s (ug/kg) 
A;'J.THRACBNE 220 
RENZG {A ) J\N'I'HR.ACENE 6 60 
3ENZO (A) PYi"3Ni:. n o 
BENZO{ Gr H, l)PSRYLENE 4 1 0 
CHRYSENE 67C 
FLUORENE: l6(i J 

E 
R.,E 
E 

E 
R, E 

E 

J 

PHENA.N?HF.:2NE 1300 z; 
PYRENE 1300 '· I 
N1'Cl7BBSD5C (5 - 1 0 ) I 
Sernivclatile Org.all.ics (ug/kg) . i 

ANTHRACENE 160 II l . 
BENZO (A) fu\iTHRACEN!,; 4 50 
3ENZOU'\ ) PYRENS 4 1 0 , E 

BEi'-lZG(G,H, l ) ?ER\fLENE 2 il 0 l J\IEJJ 
CHRYSENE 450 
FLUOR.ENE 1 4 0 
PHEN.l\NT HRENE 92 0 

960 I I (f ~ 
m 

11 I 

E 
E 
R,E 

r.. 
E 

E 
R,E 

E 
R, E 
E 
F. 

__ _..1 l~-~J (, 
~LE-'=G::;;EN5D~~~~~~::::;;;~;;;;;;:;;:;~~ rl ~ 1JI i---· 

I I 1 

-R: 

Sediment Sample Location 

Building/Structure 

Road 

Railroad 

Fence 

Surface Water 

Illinois Exposure Route Specific 
Values For Residential Soils Ingestion 

E : Ecological Sediment Screening Values 

( O 1) Sample Depth in Feet 

Note: No duplicate samples included. Only 
exceedances are shown. Letters following 
sample concentration indicate which screening 
levels are exceeded. 

~ ~~~ J 

ri 

~-------------------·----------···-------·-··----

(0.131 - 3 ) 
Semivolatil t.;.; Organi·::s (ug.f.kg) 
AN7HR.~.CENE. 260 
BENZO (A) J\ N'l'HR..A.CEN2 660 
BENZO (A)PYREN~ 720 

CHRYS::.'.N E 
FLU OR ENS 
PH~.:NAN'It-JREN"2 

PY RENE 
NTC17BBS!)46 t3 - 6 ) 
Sen.ti volat.i le Organics 
BEN ZO (;;) ANTHR~.CSNE 

BENZO\A)PYRENE 
BENZO(G,H ,! ) PERYLENS 
FL\JORE~;E 

290 
650 
1 ·;o 
1300 
".!..500 

(t!g/.k.g ) 
4 00 
270 
220 
120 
890 

N1'Cl7BBSD4 6 (6 - 1 0) 
Se.m.iv ~-:>lat.il. e Orga.r:ics 

B~~-.!ZO {Fl.. ) F..l~THR..Z\.CENE 
3!:~NZO {1~} PYRE.NE 

\ug /.kg} 
1 20 J 
660 
S2C 

BENZO (G, H, I) PE?~'YLENS 

C!:lR.YSENE 
FLVORENF: 
PHENF.i'-:T~RENE 

NTC 17BBSD53 (0 .131 -
Semi vol a ti l e Organics 
ANTHRACENE 
32NZO(A)ANTHRACENE 
BF.:NZO {_rq PYRENE 

B::<.:N ZO ~ 3) FLUOR..1\1'-lTHENE'. 
BSNZO \ G, Hr I ) PERYLEl'-!S 
C.:H:RYSE?\.E 
FLUORA.:'!THENE 
FLUORE~·: E 

?YR ENE 

NTC 17BBSD53 [3 - 6) 

, ' 
->) 

(u<;/ kg ) 
460 
1100 
1000 
1 000 
.500 
l lOO 
3300 
3 38 
250() 
2500 

Semivcla.tile Orga nics (ug /kg } 

26C 
6 40 
1.60 
:,_100 
1 400 

E 
R, 
R, 
E, 

BENZC {P.)ANT:-iRACEN'i:: 32 0 .c.. 

BZ.N ZO p:q PYRE.NE 400 Rr E 
E'"LUOREl~ E 8 5 ~J E. 
PYREN.t; -7 30 E 
NTC17BBSD53 (6 - 10} 
Se1nivolatile Or g2i!ics (iJ /kg ) 
ANTI-lRJ>,CENE 30 ;:. 
8-ENZO (P..) AN'l'HR.2\CENE 
BE~NZO (A ) PYREN"E 
32.NZO (G , E , I} ?:SRYLF:NS 
CHRYSE?~E 

F'LVORF;NE 
PHE:Nl-!.NTHR2NC: 
? YR ENE 

00 
30 
00 
30 
80 
40 
100 

E 

., .. 

/ ::. 

E 
R,E 
F..: 

R, E 

E 

-,;' I ! I . I ! 
!. '· @@ : : I II .1 I 

1------1 L_j \ ~ " JI~ ___ _ 
NTC17BBSD51 \ \L1 31 - 3 } 

P.N'I'HRACENE 
BENZO {A) A~JTHRAC2NE 

BENZ:) (F.) PYR.ENE 
SENZO {Gr H, I ) PERYLEt~E 

CHRYSENE 
FLi)ORSNE 
PHEN.:;.NTHRENS 

N'l'C l 7 BBSDE>l {3 - b ) 
Semivolati.le O::gar:._'_cs 

BENZ.O (}1. } P..NT1-i!-{l\C2~J:: 

BENZO (P.. } ?YRSN E-
BENZO ( B) FLUOR;..?'..!THGNE: 
BSNZO {Gr H, I) PERYLSU:: 
CHRYSENE 
F.LUORAN'l':-!E!\l~ 

f'J-1UORENE 
PHENP.N':rHKSN S 
PYR2N£ 
NTC 179BSD51 (6 - : OJ 
Semivolatile Orga n~cs 
OENZO {11) PYr\2NE 
r L IJORENE 
PY RENE 

' \ 

{ t!g /kg} 
2 40 
690 
710 
398 
690 
170 J 
1. 200 
l50C 

(uq/k g} 
220 ;; 
650 
1800 
1600 
1700 
860 
200C 
39GO 
64 0 
~,ooo 

4 500 

(ug/ kg } 
270 
82 J 
57 0 

R, 2 
E 

E 
E 

R,E 
R, ~: 

E 

E 

Rr E: 

p· 
II 

~I 
l I 

t· - -- -

u 
" ' ' - ... - - - - - -· --, 

J 
J 

/ 

' ' 

NTC l 7B3S'!:i4 7 { 0 . 1 31 -
SemJ.vo.l<::~t.j_ le Orc;an ics 
ANTHRf\.CENE 
BENZO (A) PYREN2 

F.LUOREN-2 
PHEN! i.:\THRENE 
PYRE:NE 
NTC178BSD47 (3 - 6) 
Sern ivolatile Organics 
}lJ\}T~i~ACENE 

BENZO (A ) AN'I' HR..r-'\CENE 
BENZO (.C. :- PYRENE 
FLUOR ENE 
PYREN2 
NTC17BBSD4"i ( 6 - 10 ) 
Semi volat i.le Orga 1"..ics 
J\.NTHP.ACENE 
BENZO {F. j .PiNTHRA.CE:NE 
BENZO {.1\ j ~YREN2 

BENZO(G,H, I)?ERYLENE 
CHRYSENE 

F'LUORENE 

I f1 
j / I 

I/ I 

3 } 
(ug / .l(g ) 

18() 

480 
5 80 
100 
940 
1100 

(ug /kg ) 
8 6 :r 
300 
280 
82 J 
570 

(ug / kg) 
1 00 
400 
360 
2 40 
440 
120 
830 

NTC17 BBSD54 (0 . 1 31 - 3) 
Semivolat ile Oi:gc:!1ic:s {ug-/kg ) 
P...!'\lTHRACENE 2 30 
BENZO {P..) ANTHRP.CENE 5.50 
BENZO (A)PYRENE 480 
CHRYSENE .:..50 
FLUORENE 1 30 
PHEN~i!.NTrl.R2N2 1100 

NTC17BBSD54 (3 - 6) 
Semivo I 2tile Org2~ics 
ANTHRACENE 
BENZO {?. )AN·rHR.J:\CF.:NE 
BENZO{A)PYRSNE 
BENZO( Gr H, I ) ?SRYLENE 
Ci-El.YS F.NE 
FLUORENE 
PHENANTHRENE 
PYRE:N!:: 
N'I'Cl 7BBSD54 ( 6 - 10) 
Se mi vol2t ile Qrgan _ics 
A!'1THRACENE 
BENZO (A) t-~N 'I' i-'! RJ'l.C.ENE 

llOO 

(ag/kg ) 
210 
7 00 
610 
380 
710 
1 40 
1100 
1 400 

( ug/kg) 
140 
3~)0 

31C 

REVISED BY 

J. LAMEY 

SCALE 

,E 

, E 

0' ,:., 

R,E 
E 
E 
E 
E 
E 

DATE 

DATE 

AS NOTED 

N 

NTC17BBS 48 ( 0 . 13 - 3) 
Semivo1c i le O!"g an_ic s ( ug /kg ) 
BENZO (A} IRENE 250 
82NZO(G, , I)Pt RYLENE 2 10 
FTUORENE 7 9 
PYRE:NE 59 0 
NTC17BBSD48 (3 - 0 ) 
Sem,i.vo l a t ile Organics (u-g /kg ) 
BENZO {P.. ) PYRS?H:: 200 
FLUORENE 70 

480 
N'fC17 BBSD48 ( 6 - 10) 
S(::rnivolctile O.r-;icn i cs (ug / !-:g} 
ANTHfU\C2-NE 93 

(0 . 1 31 -
Semivolatil e Orga :n1cs 
A.'l 'l'HRACENE 
BENZ() (fl.)ANTHRACENE 
BENZO (f'\} PY!~ENE 
BENZO(G,.H , I ) PERYLENE: 
CHR.YSENE 
ft lJORENE 

NTC17BBSD56 (3 - 6) 
Semj.vol c t i.le Orga nics 

BENZO (T;) A.N'I'HR.Z._.CENE 

290 

3 } 
(u g / k g ) 

1 4-0 J 
440 
450 
2 90 
4 60 
80 J 
93 0 

(ug/kg) 
100 ,T 
320 

J 

R,E 
E 
E 

, E 

,. E 

BENZO {fa. ) PY RS.NE 310 R, E 
.BEN ZO {G, Er I ) PERYLE..:'JE 
FLUOR ENE 

Wl"Cl7 3BSD56 ( 6 - 10 ) 
0 2:·gani c;s 

2 10 E 
65 J - E 

6 40 E 

ANT.HRAC2NE 

( 0 . 131 - 3 j 
Or9,:nics ( ug / kg } 

1 6C 
BENZO (P, ) ANTHR.J\CENE 540 
BENZO (.I\) PYR8ME 52 0 
CHRYSENE 62 0 
F:'LiUORENS 1 SC 
?HF.NANTHRSN2 1'.::00 

J.30 0 
NTC17BBSD52 (3 - 6 ) 
Semi vclai:il12 Organics ( ug / }~g} 
.~~TERACENE 1 20 :J 
BENZO (F.) l\NTER.A.CENE 4 9C 
BENZO (A) PYRENE 500 
CHRYSENE 540 

J 
?HENANTHHENE 900 

NTC17BBSD52 ( 6 - '1 0 ) 
Semi volatile Organics 
A.i\JT HRP .. CENE 
BENZO[A)ANTHRACENE 
B2NZO(J1.) FYRENE 
CHRYSENE 
FLUOR.ENE 
PHENAN'I'HRENE 

i0 . 13l - 3 ) 
Sem:i.vclat i le 0 :-gar:i c s {ug / kg } 

l OCO 

(12g / kg ) 
180 J 
680 
650 
67 0 
120 J 
980 

h'!T<1RACENE 3 60 E 
BENZO ( .~ ) .P.NTH?..ACEN:; 

BENZO (A)l?YRENE 
BENZO ( B) f LUORANTHENE. 
BENZO ( Gr H , I) ?~RYLENE 

CHRYSENE 
FLUORAN Tl-iE:'-'r; 
FL UORENE 

1000 
980 
970 
590 
1000 
3100 
l90 
l 9CC 
2 100 

NTC17BBS955 (3 - 61 
Sem.i.vol~t ile Orgc:.nic.s ( ug / kg ) 
ANTHR.U.CENE 360 
BENZO (P.. ) i'.NTHR.".CENE 7 00 
BENZO ( A) ?YR2N E: 
BENZO(G, H, I)PERYLENE 
CHRYSENS 
FLUOR ENE 

.590 
3GO J 
660 
260 

PBENANTHRENE ::. 60 0 
PYRENE 1300 
NTC17 B3SD55 {6 - 10) 
Semivolct ile Organi cs (ug / kg ) 
fu~THR~.CENE 37 0 
BENZO (A ) P..NTHRJ..CENE '3 50 
BENZO(A)PYRENE 830 
BENZO ( G , H , I ) PE~YLENE 

CHRYSENE 
r LUO.REN2 
Pi-1.ENANTHRENE 

570 

R, E 
R,E 
R,E 
E 

E 
E 
E 

Rr E 

R, E 

I E 

R, E 

E 

E 
R,E 
E 
E 
E 
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(0.131 - 3) 
~esticides/PCB ' s (ug/kg) 
4, 4 ' -DDD 270 
4, 4 '-DDE 
~, 4 1 -DDT 

.. !'1LPt~A-CHLORD.t\N?., 

AROCI:OR- 1254 
.A.R.OCL0!{- 1260 
E;~DOSULF.;....;.~ I 
B~~so:~UL !:".AN I:!. 
G.~v:!"'...A. - CHLOH.Dl~-~'E 

l.i!STHOXYCHLO:-:\ 
NTC 17BBSD49 ( 3 - 6) 
? e st i c i des /?CE ' s (u g/kg} 
4 , 4 '- l::D~ 
4 , 4 '- DDF.'. 
4,4 '-DDT 
~.J,,p ;-J""':-CEZ. Q;.I)i\}!E 

.l\RCCLOR-~2~4 

l'.ROCLOR- 125 0 
£i\;DDSUL:'.:'1N I 
ENDOSIJLFAN II 
G..a.o\1M.f!. - C HLORD?.NE 
}·JE:THOZYCELOR 
NTC17BBSD49 ( 6 - 10) 
Pe.st i. c::i.des/i?CB ' s {ug/kg; 

lOC 
56 
7 _4 
490 
98 
6 . 4 
4 . 6 
G. 4 

CJ. 

7 4 G 

J 

l 5C 
7 . 2 ~ 

9 . l J 
8 . 5 J 
1 :E J 

.q , 4 '-DDD 640 
4, 4 '-DDE 
4, 4 '-DDT 
ALPl-'Jl.- CHLORDANE 
.T.;ROCLOR- 1254 
.ll.ROCLOR- 1260 
ENDOSVLFAN I 

150 
60 ._; 
17 J 
1 1 00 
250 
15 ,J 
10 ,J 

7BBSD50 (0 . 13l - 3i 
Pes icide s/PCB ' s 
4 , 4 - DDD 
4 , 4 '- DDE 
4 , 4 ' -DDT 

(ug/kg) 

£ 

E 

E 
E 

E 

E 
R, E 

13C' 
95 
llO E 

J..LPH1\-CHLORDANE 3 . 2 .J z... 

/ 
J 

I 
r..._ 

AROCLOR-1 248 i30 E 
A~OCLOR-l26C 5 4 E 
ENDOSULFAN ! 3 . 2 J E 
ENDOSULFAN I I 2 . 9 J £ 
GAM1 .. 1;\-CHLORDl.\NE 2 . 4 J E 
N'ICl 7 BBSD50 ( 3 - 6 ) 

P~sticides/ PCB ' $ (ug/ kg) 
4 , 4 ' -DDD 
4, 4 r- DDE 
4, 4 t - DD'l.' 
"/'~PHA-:-CHl.ORDi-\N :: 

AROCI..0~-1248 
AROCLOR-1254 
AROCLOR-1250 
E~NDOSUI~F?.N :I 
E~.JDOSULFAN I I 
GA14MJ\- C.-EI..ORDANE 
NTC17B3SD50 ( 6 - 1 0 ) 
Pes t icides/ PCB 1 s {ug/kg ) 

750 
250 
i.2 0 
30 J 
1500 
19~0 

490 
19 
15 ,, 
12 J 

E 
E 
E 

R, E 
R, E 

E 

4 ,4 '- DDD }.000 £: 
4, 4 ' - DDE 
4 , 4 I - DDT 
ALPli!\- Cr;.LORD.i»N<: 
.?\ROCLOR- 125-1 
.~ROCLOR-12 60 

zzo 
l 7C 
3 7 " 
3 100 
760 

2 0 " 

E 

R, E 

38 ..1 E 
4 1. J E 
1 9 J E 

11 

I 
LEGEND 

-R: 

E : 

Sediment Sample Location 

Building/Structure 
Road 

Railroad 
Fence 

Surface Water 

Illinois Exposure Route Specific 
Values For Residential Soils Ingestion 

Ecological Sediment Screening Values 

( O 1) Sample Depth in Feet 

Note: No dupli~ate samples included. Only 
exceedances are shown. Letters following 
sample concentration indicate which screening 
levels are exceeded. 

?esti c.i des/PC3' !'i 
4 , ~ ' - DDD 
4 , 4 '-DDE 
4 , 4'-DD! 
ALP!-'.'\.-CHLORD.l\NE 
.i\ROCL0~- 12 4 8 

ARCCLOR- 1254 
ENDOSULF~.N I 

(ug/ kg) 
4 90 
l70 
13C 
22 
460 
840 

ENDOSULFAN I I 
GA"!l'!.0.- Ch"lORDANE 
NTC17BBSD45 (3 - 6 ) 
Pestici des/PCB ' s (ug/kg) 

6 . 2 
6 . 5 
12 J 

4,4' - DDD 360G 
4,4'-DDE 410 
4 , 4 '-DDT 22 C 
ALPH!"'.;-CH!.:OR.DANE 
ARCCLOR- 125 4 
l~'<OCI.:OR- 1 2 5 0 

95 
4600 
76C 

Dit.I,DRIX 51 
NTC178BSD45 (6 - 1 0~ 

Pesticid.as/PCB ' s ~ug/'.<g) 
4, 4 '-DDD 3808 
4 , 4 1 - DD~: S 4C 
;~HOCLOR- l2.'.:> 4 61 0C 
!JI 2.]~DRIN 77 

l ''l'~C1"/B8SD51 (Q . J. 3 1 - 3; 
Pe sticJ des/PCB ' s {;Jg/kg} 
4 , 4 ' - DDD 170 

I 4 , 4 ' - DDE 1 0 0 
4,4 ' - DDT 36 

t fl.Lt>!LA.- CHLO?,DANE 3 . 1 

I
i. Ja.RCCLOR- 1 254 230 

EKDOSULFAN I 3 . S 

1
1

1 

ENDOSUL FA.N I I ;. 8J 
GF.MV:...:tl.-CHLORD."l! .. NE ..... 
NTC17Bl~SD5'l. (3 - 6j 

I
/ ~~::=~~i~es/PCE ' s (Cig/ko:;) 

4, 4 1 - DDE 
4 , 4 ' -DD'I· 

4GO 
180 
93 
20 

I _l\ROCLOR-1234 
ARCCLOR-1260 
ENDOSULE'A..i\! I 
E.NDOSDLFAN II 

1100 
3 20 
6 ~ 3 

16 
GPJ..l:J"!A-CHLORDA~~"S 12 
NTC 1'73BSD51 ~5 - 10) 
Pesticides/PCB ' s ~ ug/kg } 
4 , 4 ' -DDD 1100 
t; , t; '-DDE. 310 
4, 4 ' - DDT 
fa.LP~iA-Cf1LO~DP.N£ 

,";ROCLO!{ - 1 2 4 8 
AROC:L.-OR- 1 2 54 
/\ROCLOR-1 260 

220 
4 1 
920 
2600 
810 

E 

s 
8 
E 
E 

E 

R,E 

~, .:... 

R, E 

R,E 

J 

._T 

J 

J 

J 
J 

EN DOS UL E'AN I 
ENDOSUL F'AN II 
ENDRI N 
GJl.1VJ..'!A- CHLORDP-J.JE 

3 1 " 
28 J 
2 0 J 
J.8 J 

r.. 
E 

R, E 

£ 
E 

E 
E: 
E 
E 
E 
R, E 
s 
£ 

~.._____..1 n I 
NTC 7B3SD46 (0 . 131 - 3 ) tJ ! NTC:7BBSD47 (0 . 13l - 3) 

Pesti cides/PCE ' s (ug /kg) 
4, 4 ' - DDD 2 C 

Pes i c .i,des/PCB 1 s {ug/kg) 4 , 4 '-DDE - 0 

4 , 4 - DDD 460 2 " . 4, 4 '-DDT 
P.J..JPEi.\-CH:.:O?.D.U.NE 

8 
8 . 3 4 , 4 '-DD£ 1 60 c. 

4 , 4 ' -DDT 300 
;'\LPH.~-CHLOR.DANS 21 

360 
830 
21 0 

AROC},OR- 1248 

AROCLOR- 1254 
.l\ROCLOR- 1260 
ENDOSULE'AN I 
ENDOSUL F'AN I I 
GA!1l".tA-CHLORD.~NE 

.J 

1~1J·C l7BBSD46 {3 - 0 ) 
Pestici.des/ i?CB 1 s (ug/ k g ) 

7 . 6 
12 

4 , 4 ' - DDS 4 1 00 
4 , -4 '-DDE 400 
4, 4 1 - DDT 40C 
ARCC~OR- 1254 42 00 
NTCl7BBSD46 (6 - 10) 
Pesticides/PCB's ( ~g/kg ) 

4,4 1 -D~D J..500 
4 , 4 ~ - D~lE 150 
4 , 4 ' - DD'!' 27 
_i:\.LPI1A- C:-!LORDAN£ 34 
il.RCCLOR-1254 2200 
F..:NDOSULF.~N IT 20 
G.~'-iY._1\-C iiJ..iORDANE 18 

' ' ' 

J 

J 

'" I ~ 

\ 

J 
1 
( 
I 

(0 . 1 3 1 - 3) 

Pesticid·~s / PC3: s 
4 , t; 1 - DDD 
4 , 4 '-DDE 
4,4 ' - DDT 
PL.PPJ!.-CHLORDANE 
J.\ROCLOR- 1254 
P .. J-~OCLOR-1250 
SNDOSU::.iFA?-i I 

{ug/ kg ) 

ENDOSVL FJ..N I I 
NTC17 BBSD53 {3 - 6j 

Pest icides/PCB ' s (ug/kg } 

180 
120 
46 
9 . 7 
350 
170 
6 . ~ 

6 . 1 

4, 4 ' -DDD 32 0 
4, 4 '-DDE 190 
4, 4 ' - DDT 61 
,j\LPl-i.A-CELORDANE 2 0 
AROCLOR- i24B 
ARCCLOR- 1 2 34 
ARCCLOR- 1200 
2NDOSUL FAN I 
E:NDOSULFAN II 
G.r1\M..v:..!\-CHLORDPiN£ 

8 00 
1000 
500 
9.1 
21 
1 1 

M.E:Tl-10XYCH.LOR 1 4 
NTC17BBSD53 ( 5 - 1 0 1 
Pestici rle s / ?CB ' s {ug"/ kg·; 
4 , 4 ' - DDD 5 10 
4 , 4 ' -DDE 150 

36 
5 5 
3500 
1 9 

J 
J 

J 

J 

J 

J 
J 

J 

J 

E 

E 

R.,E 

R, E 

E 
E 
E 
E 
F. 
E 
£ 

E 

R, ~ 

R, E: 
E 

UI 
AROCLOR-1260 

ENDOSU:?AN I 
ENDOSULFAN Il 

99 
3 7 

8 . 1 
GP.Y! .. MP~-CH~ORD.Z1,NE 5 • .?. 
NTC17BBS047 (3 - 6 ) 
Pesticides/ ?CB ' s 
4, 4 ' - DDD 
4,4' - DDE 
4, 4 ' - DDT 
Af....?HA- CELOHDANE 
AXOC.LOR- 1254 

{ug/ kg) 
7~0 

250 
4 3 
31 

0 ,_,_, 

I 
i 

.. l\.RQCL OR-- : 260 
E.NDOSUL?Jl.N :.: 
ENDOS ULFF .. N II 
GAHMA- C '~"LO!',DANE 
'NTC178BSD4? {6 - 1 0} 

1 20C 
5 40 
24 
:4 
18 

Pesticides /PCB ' s (cg/kg ) 
'1, 4' - DDD 390 

60 
4, -1 '- DDT 
ALP!{Pl. - C IE ... ORD .. ~.N~ 
AROCL0~-1254 

ENDOSUL f""J;_N I 

:-.rrc27BBSD54 {0 .131 - 3) 
?esticides/ PCB 1 s ( ug/kg) 
4,4 '-DDD 
!., 4 '-DD:~ 

·..,\, 4 ' - DDT 
ALPR!\- CHL ORD!l.Nf: 
.~ROCLOR-1254 

.~Roc:.o~ - 12 6 o 
::;!':DOS ULFAN I 
~Vi.'C l7B3SD54 (3 - 6 ~ 

?es t ici des/ PCB 1 s (ug/ kg) 

190 
150 
51 
5 . 9 
330 
170 
8.0 

4 , 4 I - DDD 4 4 0 
·L 4 ' -DDE 
4, 4 1 - DDT 
:~PHA-CH!.tORD.;NE 

hROCLOR-~248 
AF:OCLOR- 1254 
.AROCLOR-1260 
ENDOSULFA:.~ I 
~N!)OSUL FA..:.~ ::'.: 1 

200 
110 
19 
420 
890 
360 
1! 
13 

:.;}.J~1f. .. -C f-ILO~DANE 1 2 
NTC17BBSD54 (6 - 10) 
Pesticides/PCB ' s ~ug/ kg) 

4, 4 '-DD:3 180 
4, 4 ' - DDE 
-1 , 4 ' - iJDT 
.:.\_T_,p::_A-CHLOFDF~NE 

.~RCCLOR-1254 

A.ROCLOR-1 260 
ENDOSVLF~""'l\J I 

J 

J" 
J 

J 
J 

, SNDOSULfAN l I 

42 
11 
8 . 1 
360 
150 
4 . a 
5 . 9 

J 
J 

' GA.i~.:..'n.-CHLORDANE 

4 , 4 '-DDT 
P.!.:PHA-CF~ORD.~NE 

AROCLOR- 1254 
EN[;OSUL f A.N" I 
GAMMA- CHLORD-'\.NE 

1--r--- i r,.-------
1 

, 
' ' , 
' 

Ii 

~. -JL ________ d c 

J 

J 

J 
J 

£ 
E 

E 
E 

E 
E 

's 

\ 
NTC17BBSD4B (0 . 13 - 3 ) 
?~sticides/ PC3's 
I; , 4 f -DD!) 
4, 4 ' - DDE: 
4 , 4 ' - DDT 
Jl.L?-HA-C!-:bORDAN~ 

AROCLOR- 1248 
.l\ROCLOR- 125 ~ 

P.ROCLOR- 1260 
ENDOSULfAN I 
ENDOS!.Jl.t"AN 11 

tug/kg) 
420 
210 
68 
2 3 
340 
13 00 
llOC 
7 . 1 
22 

GPJ'1MA-CHLORDA1~E 13 
NTC17BBSD4 8 (3 - 6 ) 
Pe~Jticidcs/ P-:B ' s (uq / kg) 
4.,4 1 - DDD 900 

, 4,4 ' - DDE 3 60 
t;, 4' - DDT 87 
A~PhA-CHLORDANE 65 
P..ROCLOR- 1.248 1500 
P·.~OCLCR-1254 

AROCL OR- 1260 
ENDOSU.LFAN I 
EN.OOSUL F'}\N II 

2800 
920 
25 

Gl='-.!Y:t--"~"\- CH.LORD .. ~NE 36 
NTC17BBSD48 { 0 - '!. 0 ) 
Pesti c i des/PCS ' s (u g / kg) 
4, ~ 1 - DD:) 12{j 

4, 4 1 - DDT 

AJ,P!-'-A-CHl ,OR.DANE 
AROCLOR- 1254 
.SN!:JOSUL?k'l I 
ENDOSUL F .. ~N II 
G .. llu"'-1i-'J.1.-CHLORDANE 

J . LAMEY 

SCALE 

AS NOTED 

4110102 

DATE 

4110102 

DATE 

69 
1. 8 
4 . 1 
180 
1 . 7 
3 . 8 
2. 4 

J 

J 
J 

J 
J 

J 
J 
J 

J 

J 
J 

J 

J 

E 
£ 

E 
R, E 
R. , E 
E: 
E 
E 

E 

R, 

E 

8 
E 
E: 
E 

NTC 7 8BSD52 (0 . 1 31 - 3 ) 
? es icide.~/ PCB'.e (ug/kg ) 
4, 4 - DDD 41 0 
4,4 ' - DDE 97 
4, 4 ' - DDT 65 
?J~Pi'A-CHLORD1'"\i£ 21 
ARCCLOR- 1254. 
.~ROCJ..10R-1 2 60 

ENDOS UL F'AN I 
ENDOS iJLf"AN I I 
Gf\_M .. M.A~CHLORDANE 
NTCl~BESD52 ( 3 - 6 ) 
Pesticj .. Ces/ PCB ' s (ug/ k<;.~ ) 

1400 
5 60 
5 .. 0 
1 9 
6 . 4 

4, {' - DDD 340 
4, 4 1 - DDi: 
4,4'- D0!' 
l~.LP.HA-CHI..Oq_DANE 

AROCLOR- i248 
.i!..ROCLOR..- 1254 

AR0'.:"1..0R- 1260 
ENDOSULFAN I 
GflMl''!A- CHLORDANE 
NTC17BBSD52 ( 6 - 1 0 ) 
?.esticides/ PCB1 s {ug / kg ) 

140 
37 
24 
600 
1200 
5 30 
12 
12 

4, 4 ' - DDD 340 
4 , 4 '-DD'.': 2 3 0 
4 I 4 I - DDT 1 00 
fa.LPHA- CHLORDANE 6 . 9 
.l\ROCLOR- 1 254 410 
AROCLOR- 1260 
ENDOSULF'AN I 
ENDOSULfAi'I II 

230 
5. 8 
6 . 4 

J 

J 

E 
E 
E 
R ;;' , -

J 

J 

E 

E 
E 

E 
E 
E 

R, E 

E 

E 
.E 
E 
E 
E 

J E: 
J E 

(0 . 131 - 3 ) 
Pesticides/ PCB 's (ug / kg } 
4 I 4 ' - DDD 160 
4,4' - DDE 
4, 4' - DDT 
AL Pl-lA- CHLORDF,NE 
AROCLOR- 1254 
.l>.ROCLOR- 1260 
BE:TA- BHC 

1.30 
57 

260 
3 4 
2 . 9 

J 

J 
ENDOSULFA..l\J I 2 - 4 J 
ENDOSVLFAN II 2 . 8 J 
GA:'11-'Jl.-CHLORD/l.NE 3 . 2 J 
NTC17BBSD55 (3 - 6) 
?esticides/ ?CB's (ug / kg ) 

ALPEl~-CHLORDANE 
M<.OCLOR- 1 2 -18 
AROCJ.OR- 1254 
AROCLOR- 1260 
E.i\JDOS ULFl.\N I 
ENDOSU.LFAN II 
NTC1783SD55 ( 6 - 1 0 ) 
Pe ::;t i cides/ ?CB' s (ug / kg i 

290 
120 
37 J 
14 z 
290 
810 
420 
7 .5 J 
9 . 6 J 

E 
E 
£ 
E 

E 
E 
E 
E 
E 

E 
E 
E 

E 
F. 
E 

4, 4 ' - DDD 210 £ 

Pes tic ides / PCB ' s 

fl.LPHA- BHC 
ii.LP HA- CHLORDANE 
,I;.ROCL OR- 1254 

ENDOS JJLFF\N I I 
G.l\Ml-1.A- BHC (L:!NDANE) 
GAM,'\A- CHL ORDANE 
NTCl 7B3SDSc ( 3 - 6 ) 
Pesticides/PC3 ' s 
414' - DDD 
4, 4 1 -DDE 
4,4 '-DDT 
ALPrtA- CHLORD .. ;;NE 
AROCI ,OR.- 1254 
.Z\ROCLOR-12 6 0 

(ug / kg ) 

:oo 
8 8 
4 . 1 
5 . 9 
3 40 
t, . 3 
L .? 
7 . 4 
2 .B 
2 .. 9 

31 0 
1 20 
35 u 
18 J 
11 0 0 
42 0 

J 
J 

J 
;; 
,J 

E 
E 
E 

E 
E 
E 
E 

E 
E 
E 
R, .S 

6 . 4 J E 
ENDOS ULFAN I 10 J 
ENDOS ULFP.N :I I 
GAMMA-CHLORDANE 

7 .;, J 
-, " · , • J J 

NTC173BSD56 [ 6 - 10) 
Pesticides/ ?CB' s (u g / k g ) 
4, 4 ' - DDD 30 
4,4 '-DDE 13 
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Knowledge of a contaminant's potential to migrate and persist in an environmental medium is critical 

when evaluating the potential for a chemical to elicit an adverse human health or ecological effect. This 

section contains information on various aspects of contaminant fate and transport and the chemical 

properties affecting contaminant migration at Site 17. Section 5.1 contains a general discussion of the 

various chemical and physical properties of significant contaminants detected in the media. Section 5.2 

reviews the various contaminant transport pathways. Section 5.3 presents a brief discussion of 

contaminant persistence, and Section 5.4 presents a summary of contaminant migration. 

5.1 CHEMICAL AND PHYSICAL PROPERTIES IMPACTING FATE AND TRANSPORT 

Table 5-1 presents the physical and chemical properties of the organic compounds detected at Site 17. 

Environmental fate and transport characteristics of inorganics detected at Site 17 are provided in Table 

5-2. These properties can be used to determine the environmental mobility and fate of site contaminants. 

The properties of interest include the following: 

• Specific gravity 

• Vapor pressure 

• Water solubility 

• Octanol/water partition coefficient 

• Organic carbon partition coefficient 

• Henry's Law constant 

• Bioconcentration factor 

• Mobility Index 

Empirically determined literature values of the water solubility, octanol/water partition coefficient, organic 

carbon partition coefficient, vapor pressure, Henry's Law constant, bioconcentration factor, and specific 

gravity are presented, when available. Calculated values that were obtained using approximation 

methods, are presented when literature values are not available. A discussion of the environmental 

significance of each of these parameters follows. 
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Specific gravity is the ratio of the weight of a given volume of pure chemical at a specified temperature to 

the weight of the same volume of water at a given temperature. A chemical's specific gravity determines 

whether it will float or sink it it is present in water as a pure chemical or at very high concentrations. 

Chemicals with a specific gravity greater than 1 tend to sink, whereas chemicals with a specific gravity 

less than 1 tend to float. 

Some of the VOCs (ketones and some monocyclic aromatics [toluene]) have a specific gravity less than 1. 

Other VOCs (halogenated aliphatics), PAHs, PCBs, phthalate esters, and pesticides have a specific gravity 

greater than 1 . 

5.1.2 Vapor Pressure 

Vapor pressure provides an indication of the rate that a chemical volatilizes from both soil and water. It is 

of primary importance at environmental interfaces such as surface soil/air and surface water/air. 

Volatilization is not as important when evaluating contaminated groundwater and subsurface soils that are 

not exposed to the atmosphere. Vapor pressures for VOCs and nitrogen-containing compounds are 

generally many times higher than vapor pressures for PAHs, pesticides, and PCBs. Chemicals with 

higher vapor pressures are expected to enter the atmosphere much more readily than chemicals with 

lower vapor pressures. Volatilization is a significant loss process for VOCs in surface water or surface 

soil. Volatilization is not significant for inorganics. Surface sediments at Site 17 do not contain high 

concentrations of VOCs. Therefore, volatilization from surface sediment may not be an important loss 

mechanism at Site 17. 

5.1.3 Water Solubility 

The rate a chemical is leached from a waste deposit by infiltrating precipitation is proportional to its water 

solubility. More soluble chemicals are more readily leached than less soluble chemicals. VOC 

compounds are usually several orders of magnitude more water soluble than PAHs, pesticides, and 

PCBs. 

The solubility of inorganics is strongly influenced by their valence state(s) and forms (hydroxides, oxides, 

carbonates, etc.). The solubility is also dependent on pH, Eh (oxidation-reduction potential), temperature, 

and other ionic species in solution (the Debye-Huckel theory). The solubility products reported in the 
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literature vary with the type of complex formed, but generally it can be noted that, for example, cadmium 

and copper complexes are more soluble than lead and nickel complexes. 

5.1.4 Octanol/Water Partition Coefficient 

The octanol/water partition coefficient (l<ow) is a measure of the equilibrium partitioning of chemicals 

between octanol and water. A linear relationship between the K0 w and the uptake of chemicals by fatty 

tissues of animal and human receptors (the bioconcentration factor) has been established (Lyman 

et al., 1990). The K0 w is also used to estimate bioconcentration factors in aquatic organisms. It is useful 

in characterizing the sorption of compounds by organic soils where experimental values are not available. 

Pesticides and PCBs are several orders of magnitude more likely to partition to fatty tissues than the 

more soluble voes. 

5.1.5 Organic Carbon Partition Coefficient 

The organic carbon partition coefficient (K6c) indicates the tendency of a chemical to adhere to soil 

particles containing organic carbon. Chemicals with high K0 cs generally have low water solubilities and 

vice versa. This parameter may be used to infer the relative rates at which the more mobile chemicals 

(ketones, monocyclic aromatics, and halogenated aliphatics) are transported in the groundwater. 

Chemicals such as most pesticides, PAHs, and PCBs are relatively immobile in the soil and are 

preferentially bound to the soil. These compounds are not subject to groundwater transport to the extent 

that compounds with higher water solubilities are. However, these immobile chemicals are easily 

transported by erosional processes when they are present in surface soils. 

5.1.6 Henry's Law Constant 

Both the vapor pressure and the water solubility help determine volatilization rates from surface water 

bodies and groundwater. The ratio of these two parameters (the Henry's Law constant) is used to 

calculate the equilibrium chemical concentrations in the vapor (air) phase versus the liquid (water) phase 

for the dilute solutions commonly encountered in environmental settings. In general, chemicals having a 

Henry's Law constant of less than 1 x 10·5 atm-m 3/mole, such as pesticides and PCBs, should volatilize 

very little and be present only in minute amounts in the atmosphere or soil gas. For chemicals with a 

Henry's Law constant greater than 5 x 10·3 atm-m3/mole, such as many of the VOCs (halogenated 

aliphatics), volatilization and diffusion in soil gas could be significant. 
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The bioconcentration factor (BCF) represents the ratio of aquatic-animal-tissue concentration to water 

concentration. The ratio is bo,th contaminant- and species-specific. When site-specific values are not 

measured, literature values are used or the BCF is derived from the octanol/water coefficient. Many of 

the pesticides, PCBs, and PAHs will bioconcentrate at levels 3 to 5 orders of magnitude greater than 

those concentrations found in the water, whereas voes and nitrogen-containing compounds are not as 

readily bioconcentrated. 

5.1.8 Distribution Coefficient 

The distribution coefficient (~) is a measure of the equilibrium distribution of a chemical or ion in 

soil/water systems. The distribution of organic chemicals is a function of both the Koc and the amount of 

organic carbon in the soil. For ions (e.g., metals), Kct is the ratio of the concentration adsorbed on soil 

surfaces to the concentration in water. Distribution coefficients for metals vary over several orders of 

magnitude because the Kct is dependent on the size and charge of the ion and the soil properties 

governing exchange sites on soil surfaces. Coulomb's Law predicts that the ion with the smallest 

hydrated radius and the largest charge will be preferentially accumulated over ions with larger radii and 

smaller charges. 

5.1.9 Mobility Index 

The Mobility Index (Ml) is a quantitative assessment of mobility that uses water solubility (S), vapor 

pressure (VP), and the K0 c (Laskowski, 1983). It is defined as 

Ml = log ((S*VP)/Koc) 

A scale to evaluate Ml as presented by Ford and Gurba (1994) is 

070307/P 

Relative Ml 

>5 

0 to 5 

-5 to 0 

-10 to -5 

< -10 

Mobility Description 

extremely mobile 

very mobile 

slightly mobile 

immobile 

very immobile 
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Of the chemicals detected at Site 17, chlorinated solvents and ketones generally have Mis greater than 5 

and are considered extremely mobile. The Mis of monocyclic aromatics, such as toluene and phenol, 

range from O to 5 and these chemicals are classified as very mobile. Lighter molecular weight PAHs, 

such as naphthalene, have Mis ranging form -5 to 0 and are considered slightly mobile and the heavier 

molecular weight PAHs (e.g., benzo(a)pyrene) are classified as very immobile, with Mis less than -10. 

The Mis of phthalate esters detected at Site 17 range from -2.93 (di-n-butylphthalate) to -7.5 

(bis(2-ethylhexyl)phthalate) and are, therefore, classified as slightly mobile to immobile. The Mis of 

pesticides detected at Site 17 range from -0.637 (delta-BHC) to -15.8 (DDT) with most of the pesticides 

having Mis less than -10. Therefore, pesticides are generally considered to be very immobile in soil. The 

Mis of PCBs are less than -10 and these chemicals are classified as very immobile. The Mis for 

chemicals detected at Site 17 are presented in Table 5-1. 

5.2 CONTAMINANT TRANSPORT PATHWAYS 

This section presents a brief overview of contaminant fate and transport issues at Site 17. Based on the 

evaluation of existing conditions at Site 17, the following potential contaminant transport pathways have 

been identified. 

• Leaching of sediment contaminants to surface water 

• Migration of contaminants in surface water 

• Volatilization from sediment 

• Erosion and runoff of contaminated particles with sediment and deposition in surface water bodies. 

5.2.1 Leaching of Sediment Contaminants to Surface Water 

Contaminants that adhere to sediment particles or have accumulated in sediment pore spaces can leach 

and migrate to the surface water. The rate and extent of this migration are influenced by the physical and 

chemical properties of the soil and of the contaminant. 

The surface water and sediment data discussed in Section 4.0, Nature and Extent of Contamination, at 

Site 17 appear to indicate that the sediment contaminants are not leaching to the surface water bodies 

within Site 17. 
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Contaminants in surface water can migrate as dissolved constituents in the direction of surface water 

flow. Three general processes govern the migration of dissolved contaminants caused by the flow of 

water: movement caused by the flow of surface water, movement caused by the irregular mixing of 

water, and chemical mechanisms occurring during the movement of surface water. In addition, sediment 

particles can disassociate from the sediment into surface water and migrate by one of the aforementioned 

methods. 

5.2.3 Volatilization from Sediment 

VOCs were detected in surface sediment, sediment at depth, and surface water at Site 17. Since VOCs 

are typically very mobile, they may volatilize into ambient air. VOC vapors in sediment at depth may 

migrate through the overlying soil layers and into ambient air. Studies have shown that vapors can move 

either horizontally or vertically in the subsurface. Upon entering ambient air vapors are not expected to 

. persist for long periods of time; half-lives in the atmosphere are typically measured in hours or a few days. 

Vapors may also be released directly to ambient air from sediment during excavation activities. 

The concentrations of VOCs (methylene chloride) detected in the surface sediment samples were low 

enough that volatilization from the sediment to ambient air is not expected to be a major transport 

pathway at Site 17. 

5.2.4 Erosion and Runoff of Contaminated Sediment Particles and Subsequent Deposition in 

Surface Water Bodies 

Chemicals adhering to particulate matter in sediment may migrate by erosional processes, such as 

rainwater runoff, to drainage ditches or streams. This is a potentially important migration mechanism for 

environmentally immobile chemicals (i.e., PAHs, PCBs, pesticides, and metals) that tend to bind to 

sediment. The contaminated sediment particles may be moved by runoff or the intermittent flow in 

drainage ditches and be deposited in nearby streams. Sediment data from samples collected from water 

bodies in Site 17 indicate that erosional processes may have contributed to the presence of PAHs, PCBs, 

pesticides, and metals at this site. 
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The persistence of various classes of chemicals is discussed in this section. Several transformation 

mechanisms affect chemical persistence, such as hydrolysis, biodegradation, photolysis, and 

oxidation/reduction reactions. The following general classes of compounds are discussed: 

• Ketones (e.g., 2-butanone and acetone) 

• Monocyclic aromatics (e.g., phenol and toluene) 

• Halogenated aliphatics (chloroform, tetrachloroethene and degradation products) 

• PAHs (e.g., naphthalene, benzo(a)pyrene, pyrene) 

• Phthalate esters (bis(2-ethylhexyl)phthalate) 

• Pesticides (e.g., dieldrin, DDT and metabolites, chlordanes) 

• PCBs (e.g., Aroclor-1254 and Aroclor-1260) 

• Metals 

5.3.1 Ketones 

Ketones are highly volatile and soluble, and these two characteristics dominate the fate of these 

compounds in the environment. Hydrolysis is generally not a significant fate process for this class of 

chemicals, nor is bioconcentration significant, based on the low K0 ws (Howard, 1990). 

Acetone is completely miscible in water and is unlikely to adsorb to soil or sediments or bioaccumulate. It 

has a high vapor pressure and, once released to the air, photolysis and reaction with hydroxyl radicals 

result in an average half-life of 22 days (Howard, 1990). 

2-Butanone (methyl ethyl ketone) may be removed from soil by direct photolysis, volatilization, or aerobic 

biodegradation. It is also susceptible to leaching and may be found in groundwater. If released to surface 

water, it is subject to direct photolysis and has an estimated atmospheric half-life of about 14 days. 

2-Butanone does riot significantly bioconcentrate or adsorb to soil and is expected to biodegrade under 

aerobic and anaerobic conditions (TOXNET, October 2001 ). 

5.3.2 Monocyclic Aromatics 

Monocyclic aromatic compounds such as phenol are not considered to be persistent in the environment, 

particularly in comparison to chemicals such as PCBs and pesticides. Monocyclic aromatics are subject 

to degradation via the actions of both soil and aquatic microorganisms. The biodegradation of these 
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compounds in the soil matrix is dependent on the abundance of microflora, macronutrient availability, soil 

reaction (pH), temperature, etc. 

Although these compounds are amenable to microbial degradation, it is not anticipated that degradation will 

occur at an appreciable rate, although macronutrient availability is not known. In the event that these 

compounds discharge to surface water bodies, volatilization and biodegradation may occur relatively rapidly. 

For example, a reported first-order biodegradation rate constant for benzene is 0.11 dai1 in aquatic 

systems (Lyman et al., 1990). This corresponds to an aquatic half life of approximately 6 days. Other 

monocyclic aromatics are subject to similar degradation processes in aquatic environments (USEPA, 

December 1982). 

Additional environmental degradation processes, such as hydrolysis and photolysis, are considered to be 

insignificant fate mechanisms for monocyclic aromatics in aquatic systems (USEPA, December 1982). 

However, some monocyclic aromatics such as toluene have been shown to undergo clay-, mineral-, and 

soil-catalyzed oxidation (Dragun, 1988). 

5.3.3 Halogenated Aliphatics 

In general, halogenated aliphatic hydrocarbons are subject to abiotic dehydrohalogenation. This process 

is an elimination reaction that results in the formation of an ethene from a saturated halogenated 

compound. Research indicates that microbial degradation of highly chlorinated ethanes is a relatively 

slow process. Hydrolysis, photolysis, and oxidation are generally not considered to be significant fate 

processes for the chlorinated ethanes. 

Under certain conditions, volatilization is a significant fate process for these compounds. Volatilization is 

only significant at the air-soil or air-water interface. Compounds such as chloroform and methylene 

chloride volatilize rapidly to the atmosphere from soil or surface water due to low adsorption properties. 

Adsorption should not be considered as an important fate for these types of compounds when compared 

to more hydrophobic compounds. BCF factors indicate that these compounds should not bioaccumulate. 

Photolysis is not considered to be a relevant degradation mechanism for this class of compounds . 

Limited hydrolysis of saturated aliphatics (i.e., alkanes) may occur, but it does not appear to be a 

significant degradation mechanism for unsaturated species (i.e., alkenes) (USEPA, December 1982). 
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PAHs have very low solubilities, vapor pressures, and Henry's Law constants and high Koes and Kows. As 

discussed in Section 5.1.9, the lower-molecular-weight PAHs (e.g., acenaphthene, anthracene, fluorene, 

phenanthrene) are more environmentally mobile than the higher-molecular-weight PAHs and are more 

likely to leach to groundwater. The high-molecular-weight PAHs [e.g., benzo(a)pyrene, 

benz(a)anthracene, chrysene, etc.] are less mobile and tend to adhere to soil particles. Therefore, PAHs 

in soil are much more likely to bind to soil and be transported via mass transport mechanisms than to go 

into solution. PAHs are subject to degradation via aerobic bacteria but may be relatively persistent in the 

absence of microbial population or macronutrients such as phosphorus and nitrogen. 

Bioconcentration of PAHs in aquatic organisms is greater for the higher-molecular-weight compounds 

than the lower-molecular-weight compounds. PAHs can be bioaccumulated from water, sediments, or 

lower organisms in the food chain. 

Landspreading applications have indicated that PAHs are highly amenable to microbial degradation in 

soil. The rate of degradation is influenced by temperature, pH, oxygen concentrations, initial chemical 

concentrations, and moisture. Photolysis, hydrolysis, and oxidation are not important fate processes for 

the degradation of PAHs in soil (ATSDR, April 1989). 

The most important fates of PAHs in water are photooxidation, chemical oxidation, and biodegradation. 

PAHs do not contain functional groups that are susceptible to hydrolytic action, and hydrolysis is 

considered to be an insignificant degradation mechanism. The rate of photodegradation is influenced by 

water depth, turbidity, and temperature. Benzo(a)pyrene and chrysene are reported to be resistant to 

photodegradation. PAHs may also be oxidized by chlorination and ozonation and may be metabolized by 

microbes under oxygenated conditions (ATSDR, April 1989). 

5.3.5 Phthalate Esters 

Phthalate esters are considered to be relatively persistent chemicals in the environment. Although 

numerous studies have demonstrated that phthalate esters undergo biodegradation, it appears that this is 

a slow process in both soil and surface water. Certain microorganisms have been shown to excrete 

products that increase the solubility of phthalate esters and enhance their biodegradation (Gibbions and 

Alexander, 1989). 
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Biodegradation of bis(2-ethylhexyl) phthalate and di-n-butyl phthalate in water is an important fate 

mechanism. However, hydrolysis of bis(2-ethylhexyl) phthalate is very slow, with a calculated half-life of 

2000 years. In soil, microorganisms appear to be capable of degrading di-n-butyl phthalate rapidly. 

Bioaccumulation is also a significant fate process. Photolysis and volatilization are considered to be 

insignificant degradation mechanisms (USEPA, December 1979; Howard, 1989). 

5.3.6 Pesticides 

Whether pesticides are sprayed, dusted, or applied directly to the soil, the soil is the ultimate sink for 

these chemicals. Surface soil runoff may carry pesticides to adjacent surface water bodies where they 

are likely to settle in the sediment. Bioconcentration of pesticides in the food chain is another important 

fate mechanism. Hydrolysis, oxidation, and photolysis are not generally important fate mechanisms for 

pesticides in soil or water. Hydrolysis half-lives for several pesticides are reported in periods of months to 

years (USEPA, December 1979). Some of the more common pesticides used in the past are discussed 

below. 

• 4,4'-DDT and its metabolites are considered to be persistent chemicals. They undergo extensive 

adsorption to soil and are not highly soluble. Biodegradation may occur under both aerobic and 

anaerobic conditions in the presence of certain soil microorganisms. Under aerobic conditions, 

4,4'-DDT may be transformed to DDE, and under anaerobic conditions, 4,4'-DDD may result. 

These compounds are, however, somewhat volatile, with a reported half-life of 100 days for 

4,4'-DDT. They are highly lipophilic and therefore readily bioaccumulate (ATSDR, October 1992). 

4,4'-DDT is no longer produced in the United States. 

• Aldrin is readily converted to dieldrin. Dieldrin is a particularly persistent pesticide but is no longer 

registered for general use. In soil, dieldrin will persist for long periods (more than 7 years) and may 

slowly evaporate. It does not readily leach to groundwater. Once in surface waters (via runoff), 

dieldrin adsorbs strongly to sediments and bioconcentrates and slowly photodegrades. 

Biodegradation and hydrolysis are not significant (Howard, 1991 and ATSDR, February 1992). 

• Endrin and its metabolites are no longer produced or used in the United States. These 

compounds will remain in the soil and do not leach significantly, with half-lives of more than 

14 years in sediments. One common transportation and degradation mechanism is photochemical 

degradation. In water, endrin would not be expected to biodegrade or hydrolyze to any significant 

extent and therefore will bioconcentrate in aquatic organisms (USEPA, 1985). 
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• Chlordane is extremely persistent in the environment and in some soils may persist for greater than 

20 years. Volatilization is an important removal mechanism in water and soil. Leaching to the 

groundwater may occur at sites with high levels of organic solvents. 

• Heptachlor was restricted to underground termite control in 1983. Heptachlor epoxide is formed by 

the biological transformation of heptachlor in the environment. These compounds sorb strongly to 

soil. Heptachlor is subject to biodegradation (forming heptachlor epoxide that is highly resistant to 

biodegradation) and hydrolysis. Bioconcentration of both compounds is significant, and 

volatilization and photolysis are very slow (Howard, 1991 ). 

5.3.7 PCBs 

PCBs are considered to be very persistent organic chemicals. Biodegradation is the only process known 

to transform PCBs under environmental conditions, and only the lighter compounds are measurably 

biodegraded (USEPA, December 1979). Although some fungi (e.g., Phanaerochaete chrysosporium) 

may biodegrade PCBs, such fungi may not exist in local soil. There is experimental evidence to suggest 

that heavier PCBs (five or more chlorines per molecule) can undergo photolytic degradation, but there are 

no data to suggest that this process operates under environmental conditions (USEPA, December 1979). 

Base-, acid-, and neutral-promoted hydrolysis are considered to be inconsequential degradation 

mechanisms for PCBs (USEPA, December 1982). 

5.3.8 Metals 

Metals are highly persistent environmental contaminants. They do not biodegrade, photolyze, hydrolyze, 

or otherwise breakdown. The major fate mechanisms for metals are adsorption to the soil matrix (as 

compared to being part of the soil structure) and bioaccumulation. 

The mobility of metals is influenced primarily by their physical and chemical properties, in combination 

with the physical and chemical characteristics of the soil matrix. Factors that assist in predicting the 

·mobility of inorganic species are the soil/pore water pH, soil/pore water (Eh), and cation exchange 

capacity. The mobility of metals generally increases with decreasing soil pH and cation exchange 

capacity (see Table 5-2). 
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VOCs are typicaliy considered to be fairly soluble with a low capacity for retention by soil organic carbon; 

therefore, these are the organic compounds most frequently detected in surface water. VOCs may 

migrate through the soil column as infiltrating precipitation solubilizes them after they were released 

through a spill or subsurface waste burial. Some fraction of these chemicals is retained by the soil, but 

most continues migrating downward to the water table. In the water table, VOCs migrate primarily 

laterally, with the hydraulic gradient. Again, some portion may be retained by the saturated soil. 

Compounds such as toluene have a specific gravity less than that of water. If a spill is large enough 

these compounds may move through the soil column as a bulk liquid until they reach the water table . 

. Therefore, instead of going into solution, the majority of the release may remain as a discrete layer on top 

of the water of the water table, with some going into solution at the water/contaminant interface. 

Compounds with specific gravities greater than that of water (e.g., methylene chloride) are often used in 

industrial applications such as degreasing. If a spill of these solvents is large enough they may also 

migrate as a bulk liquid but will not stop at the water table (i.e., they will mix and sink into the aquifer). 

Methylene chloride was the only VOC detected in sediment samples from Pettibone Creek or the Boat 

Basin. In addition, acetone, 2-butanone, bromodichloromethane, chlorodibromomethane, chloroform, 

cis-1,2-dichloroethene, tetrachloroethene, toluene, trichloroethene and vinyl chloride were detected in the 

surface water samples from North Pettibone Creek. Acetone was also detected in the four other surface 

water samples. As expected, the data indicate that the VOCs have a low capacity for retention by soil 

organic carbon and VOCs are more often detected in surface water samples. These data indicate that 

there is no appreciable migration of VOCs from the surface to the subsurface sediments. Since there is 

little migration from the surface to the subsurface soils, it also stands to reason that the sediment is not 

the source of the VOCs in the surface water in this area. Conversely, the surface water is not the source 

of the VOCs in the surface sediment samples. 
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PAHs are generally considered to be fairly immobile in the environment. They are large molecules with 

high organic carbon partition coefficients and low solubilities when compared to the VOCs. These 

compounds, generally do not migrate vertically through soil to a great extent. Instead, they are more 

likely to adhere to soil particles and be transported with the soil particles via surface runoff and erosional 

processes. Their limited presence in sediment may stem from surface erosion, and their absence in 

surface water is consistent with their ability to bind to soil and sediment. 

PAHs were detected in the surface sediment samples and in sediment at depth samples more frequently 

than in water samples. The data reinforced the understanding that PAHs are fairly immobile in the 

environment. The presence of the PAHs in the sediment samples may be attributable to erosion of the 

surface soil and deposition of the material in the creek and surface water bodies or it may be attributable 

to increased vehicle traffic and road construction in the area of Site 17. 

·5.4.3 Pesticides 

Like PAHs, pesticides as a class are not considered to be very mobile in the environment. These 

chemicals, upon application or disposal, tend to remain fixed to soil particles. Migration of pesticides 

occurs primarily by erosion which can account for their presence in surface water and sediment. 

Like the PAHs, pesticides were detected in the surface sediment samples and in the sediment at depth 

samples more frequently than in surface water samples. The data reinforce the understanding that 

pesticides are fairly immobile in the environment. The presence of the pesticides in the sediment may be 

due to the erosion of the surface soil and deposition in the creek and surface water bodies. 

5.4.4 P(;Bs 

PCBs are considered to be very persistent organic chemicals. Biodegradation is the only process known 

to transform PCBs under environmental conditions, and only the lighter compounds are measurably 

biodegraded (USEPA, qecember 1979). Base-, acid-, and neutral-promoted hydrolysis are considered 

to be inconsequential degradation mechanisms for PCBs (USEPA, December 1982). 

PCBs were detected in sediment samples in North Pettibone Creek and the Boat Basin of Site 17. The 

presence of PCBs in the sediment is most likely the result of erosion of the surface soil and deposition in 
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the creek. PCBs were not detected in the surface water samples, indicating that PCBs are fairly immobile 

in the environment. 

5.4.5 lnorganics 

Because inorganics are frequently incorporated into the soil matrix and remain bound to particulate 

matter, they also migrate from the source areas via erosion. 

There are some instances, however, where inorganics are found at such concentrations or in such forms 

(i.e., oxidation states) that they may migrate in solution. First it is possible that uncontrolled industrial 

activities could saturate all available exchange sites in soil in the immediate vicinity of the activity and 

result in an inorganic being mobilized. Seems inorganics are more mobile under acidic conditions that 

may be the case in environments where metal plating-type activities occurred. Finally, an inorganic 

solution may be used in some industrial applications. In these cases, it is possible for inorganics to 

migrate vertically through the soil column and reach the groundwater. Therefore, the inorganics detected 

in surface water samples may represent the total of dissolved inorganics (as a result of the processes just 

described) and inorganics adhering to suspended soil present in the water samples. 

lnorganics are naturally occurring substances, therefore it is not unusual that they were detected in the 

media at Site 17. Because inorganics tend to adhere to particulate matter (similar to PAHs and PCBs), 

their release and migration patterns are similar to these chemicals. Inorganic contamination at some 

sites may have been the result of past smelting and refining operations north of NTC Great Lakes. The 

presence of beryllium, calcium, chromium, copper, lead, nickel, silver, and zinc at Site 17 may be related 

to these past operations. 
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Chemical 

KETONES 
2-Butanone 
Acetone 
MONOCYCLIC AROMATICS 
Phenol 
Toluene 
HALOGENATED ALIPHATICS 
Bromodichloromethane 
Chloroform 
cis-1,2-Dichloroethene 
Chlorodibromomethane 
Methvlene chloride 
T etrachloroethene 
Trichloroethene 
Vinvl chloride 

Specific Gravity 
(@ 20/4°C)(1) 

0.8054 
0.7899 

1.0576 
0.8669 

2.38 
1.4832 
1.2837 
1.405 

1.3266 
1.6227 
1.4624 
0.9106 

Vapor Pressure 

(mm Hg@ 20°C)(1) 

3.5E-1 
2.8E+1 

5.45E+OO 125"C) 
1.60E+02 

2.02E+2 l25°C) 
1.36E+03 

4.29E+2 125°C) 
1.9E+ 1 125°C) 

7.10E+01 
2.58E+03 

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs) 
2-Methvlnaohthalene 1.0058 1E+1 (105"Cl 
Acenaohthvlene 1.02 2.30E-02 
Anthracene 1.283 (25!4°C) 1.95E-4 (25°C\ 
Benzaldehvde 1.05 1.27E-01 
Benz or a\anthracene 1.274 5.00E-09 
Benzo(a\ovrene 1.351 5.00E-09 
Benzolblfluoranthene NA 5.00E-07 
Benzo(o,h,i)oervlene 1.35 1 OOE-10 
Benzolklfluoranthene NA 9.59E-11 
Carbazole 1.1 1.37E-06 
Chrvsene 1.274 120°C\ 6.3E-9 125°Cl 
Dibenzo(a,h)anthracene 1.282 1.00E-10 
Dibenzofuran 1.0886 4.40E-02 
Fluoranthene 1.252 5.0E-6 (25°C) 
Fluorene 1.202 1.00E+01 
lndeno( 1,2,3-cd)ovrene NA 1E-10 (25°C) 
Naohthalene 1.162 8.2E-2 125°C) 
Phenanthrene 0.98014°Cl 1 E+O (118.2°C) 
Pvrene 1.271 123/4°Cl 2.5E+O 1200°C\ 
PHTHALATE ESTERS 

0.99 20/20°C 1.2E+O 200°C 
1.113 8.60E-06 

Di-n-but I hthalate 1 . 04 7 20/20°C 1E-1 115°C 
MISCELLANEOUS SEMIVOLATILE ORGANICS 

lca[!rolactam I 1.02 (75"C) I 1.90E-03 

TABLE 5-1 

ENVIRONMENTAL FATE AND TRANSPORT PARAMETERS FOR ORGANIC CHEMICALS 
SITE 17 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

PAGE 1 OF2 

Solubility 
(mg/L@ 20°C)(1) 

Octanol/Water 
Partition Coefficient(1) 

Organic Carbon 

Partition Coefficient(2) 

Henry's Law Constant Bioconcentration Factor 

(atm-m3/mole)(1) (mg/Umg/kg)(2) 

2.75E+05 1.82E+OO 4.66E-5 25°C 9.3E-1 4 
Miscible 5.75E-01 4.276E-5 25°C 3.81E-1 4 

8E+4 25°C 2.88E+01 2.88E+01 1.3E-6 25°C 9.40E+OO 
5.15E+02 4.90E+02 1.82E+02 5.92E-3 25°C 1.48E+02 

2.70E+03 2.16E+OO 6.31E+01 7.83E-04 9.00E+OO 
9.3E+3 l25°C) 9.33E+01 3.98E+01 15) 3.39E-3 125°C) 2.60E+01 

8.00E+02 1.58E+02 3.55E+01 15) 4.08E-3 124.8°C) 1.4E+1(6) 
NA 3.55E+01 1.06E+03 9.20E+02 3.50E+01 

1.67E+4 125°C) 1.78E+01 1.17E+01 15) 3.19E-3 l25°C) 6.00E+OO 
1.5E+2 125"Cl 3.39E+02 1.55E+02 15) 2.685E-2 l25°C) 2.52E+02 

1.10E+03 5.13E+02 1.66E+02 1.03E-02 9.70E+01 
1.1E+3125°C) 3.98E+OO 1.86E+01 15) 2.78E-2 125°C) 5.70E+OO 

2.6E+ 1 (25°C\ 7.24E+03 7.27E+2 13) 4.99E-4 125°Cl 5.1E+214l 
1.61E+01 1.17E+04 2.00E+03 1.14E-04 3.80E+02 

1.29E+O 125°C\ 2.82E+04 2.95E+04 15) 8.6E-5 125°C\ 4.70E+03 
2.00E+03 3.02E+01 3.4E+01-1.5E+02 4.23E-05 4.2E+00-7.8E+OO 

1E-2 124°C\ 4.07E+05 3.98E+05 15) 6.60E-07 5.30E+04 
3.8E-3 (25°C) 9.55E+05 1.02E+06 (5) 4.9E-7 (25°C) 1.40E+05 
1.2E-3 125°C\ 3.72E+06 1.23E+06 15\ 1.20E-05 1.40E+05 
2.6E-4 (25"C) 1.70E+07 1.60E+06 1.4E-7 (25°C) 3.50E+05 
5.5E-4 125°C\ 6.92E+06 1.23E+06 15\ 1.04E-03 1.40E+05 

7.48E+OO 3.89E+03 3.39E+03 1.53E-08 5.01E+02 
6E-3 125°C\ 4.07E+05 3.98E+05 15) 1.05E-6 125°C) 5.30E+04 
5E-4 (25°C) 9.33E+05 3.80E+06 (5) 7.3E-8 (25°Cl 6.90E+05 
4.22E+OO 1.32E+04 8.13E+03 NA 8.00E+02 

2.65E-1 (25"C) 2.14E+05 1.07E+05 (5) 6.5E-6 (25°C\ 1.20E+04 
1.98E+OO 1.62E+04 1.38E+04 6.36E-05 3.80E+03 
6.20E-02 4.57E+07 3.47E+06 (5) 6.95E-8 125°Cl 3.50E+05 

3E+1 125°Cl 2.34E+03 2.00E+03 15) 4.83E-4 (25°C) 4.20E+02 
8.16E-1 (21°C) 2.88E+04 1.40E+04 3.93E-5 (25°C) 4.70E+03 
1.6E-1 126"Cl 1.51 E+05 1.05E+05 15) 5.1 E-6 l25°C) 1.20E+04 

4E-1 25°C 2.00E+05 3.00E-07 2.30E+08 
7.10E-01 6.92E+04 1.26E-06 7.72E+02 

4E+2 25°C 1.58E+05 2.8E-7 25°C 4.70E+04 

5.25E+06 6.60E-01 6.40E+OO 2.53E-08 (25°C) 3.20E+OO 

Mobility Index 
log((solubility'VP)/K..,) 

6.79E+OO 
NA 

2.99E+OO 
1.90E+OO 

2.37E+OO 
4.57E+OO 
3.66E+OO 

NA 
5.79E+OO 
1.26E+OO 
2.67E+OO 
5.18E+OO 

-4.47E-01 
-3.73E+OO 
-8.07E+OO 

8.7E-01 - 1.7E+OO 
-1.59E+01 
-1.67E+01 
-1.53E+01 
-1.98E+01 
-1.94E+01 
-8.52E+OO 
-1.60E+01 
-1.99E+01 
-4.64E+OO 
-1.09E+01 
-2.84E+OO 
-1.77E+01 
-2.91E+OO 
-4.23E+OO 
-5.42E+OO 

-7.50E+OO 
-9.97E+OO 
-2.93E+OO 

3.19E+OO I 
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NAVAL TRAINING CENTER 
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Chemical Specific Gravity 
(@ 20/4'C)(1) 

Vapor Pressure 
(mm Hg@ 20'C)(1) 

Solubility 
(mg/L@ 20'C)(1) 

Octanol/Water 
Partition Coefficient(1) 

Organic Carbon 
Partition Coefficient(2) 

Henry's Law Constant Bioconcentration Factor 

PESTICIDES 
4,4'-DDD 1.476 1.0E-06 130'C\ 1.6E-1 124'C) 9.77E+05 
4.4'-DDE NA 6.50E-06 4.00E-02 4.90E+05 
4 4'-DDT 1.5 (1514°C\ 1.50E-07 3.1 E-3 125'C) 1.55E+06 
Aldrin 1.18 2.31E-05 1.80E-01 3.16E+06 
aloha-BHC 1.87 4.50E-05 2.00E+OO 6.31 E+03 
aloha-Chlordane (7) 1.61 (25'Cl 1E-5 (25'Cl 5.60E-02 6.03E+02 
beta-BHC 1.89 2.80E-07 7.00E-01 6.03E+03 
delta-BHC 1.87 1.75E-05 1.7E+01 (24'Cl 1.38E+04 
Dieldrin 1.75 1.8E-7 125"C\ 1.86E-01 1.23E+04 
Endosulfan I (8\ 1.745 120/20"C\ 2.40E-5 (25'Cl 5.1E-01(6) 1.26E+04(6) 
Endosulfan II 1.745 (20/20"C) 2.40E-5 125'C\ 5.1 E-0116\ 1.26E+0416\ 
Endosulfan sulfate NA 9.00E-03 1.17E-01 3.66E+OO 
Endrin 1.65 125'C) 2.0E-7 125'C\ 2.5E-0116\ 1.15E+0516\ 
Endrin aldehvde 1.65 125"Cl 2.0E-7 (25'Cl 2.5E-01(6) 1.15E+05(6) 
Endrin ketone NA NA NA NA 
aamma-BHC llindane\ 1.61125'C\ 1E-5 (25'Cl 6.80E+OO 5.37E+03 
qamma-Chlordane (7) 1.61 (25'C) 1E-5 (25'C) 5.60E-02 6.03E+02 
Heotachlor eooxide NA 3.00E-04 3.5E-1 ( 15'Cl 5.00E+OO 
Methoxvchlor 1.41 (25'Cl NA 4.0E-02 124'C\ 4.91E+OO 
PCBs 
Aroclor-1254 1.50 25'C 3.1E-2 2 1.1E+6 2 
Aroclor-1260 1.58 25'C 2.7E-3 2 1.4E.f-7 2 

NA - Not Available. 
1 EPA, September 1992, Handbook of RCRA Groundwater Monitoring Constituents: Chemical and Physical Properties. 
2 USEPA, December 1982, Aquatic Fate Process Data for Organic Priority Pollutants. 
3 Lyman et al., 1990; Equation 4-5. 
4 Lyman et al., 1990, Eq. 5-2. 
5 EPA, July 1996, Soil Screening Guidance. 
6 Lyman et al., 1990; Equation 5-3, Handbook of Chemical Property Estimation Methods. 
7 Chlordane data used. 
8 Endosulfan 11 data used. 
9 ATSDR, October 1989, Toxicity Profile for Xylenes. 

(atm-m3/mole)(1) (mg/Umg/kg)(2) 

1.00E+06 15\ 2.16E-05 1.80E+05 
4.47E+06 15) 2.34E-05 8.90E+05 
2.63E+06 15\ 3.89E-5 125'C\ 8.00E+06 

2.45E+06 6.97E-03 1.10E+02 
1.23E+03 1.05E-05 2E+02 - 2E+03 
1.20E+05 4. 79E-05 (25"Cl 4.00E+04 
1.06E+03 6.90E-07 6.31 E+02 

7.1 E+02 - 2.7E+03 3.84E-07 8.00E+02 
2.14E+04 15\ 5.84E-5 125"C\ 7.10E+02 
2.04E+03(6l 1.12E-05(6) 2.9E+02(9) 
2.04E+0316\ 1.12E-0516\ 2.9E+0219\ 

3.76E+OO 4.70E-07 3.56E+02 
1.08E+0416\ 7.52E-0616\ 1.8E+0319\ 
1.08E+04(6) 7.52E-06(6) 1.8E+03(9) 

NA NA NA 
1.07E+03 1.40E-05 4.00E+04 
1.20E+05 4.79E-05 125'C\ 4.00E+04 
8.32E+04 3.90E-04 7.50E+03 
1.07E+05 1.60E-05 8.10E+03 

5.30E+05 2.6E-3 2 1.30E+05 
6.70E.f-06 7.4E-1 2 1.30E+06 

Mobility Index 
log((solubility•VP)/K...,) 

-1.28E+01 
-1.32E+01 
-1.58E+01 
-1.18E+01 
-7.14E+OO 
-1.13E+01 
-9.73E+OO 

- 6.37E-01 - -6.96E-01 
-1.18E+01 
-8.22E+OO 
-8.22E+OO 
-3.55E+OO 
-1.13E+01 
-1.13E+01 

NA 
-1.13E+01 
-1.13E+01 
-8.90E+OO 

NA 

-1.13E+01 
-1.38E+01 
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RELATIVE MOBILITIES OF INORGANICS AS A FUNCTION OF 
ENVIRONMENT AL CONDITIONS (Eh,pH) 

Very High 

High 

Medium 

Low 

Very Low 

Notes: 

SITE 17 : 
NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

Oxidizina 

Se, Zn 

Cu, Ni, Hg, Ag, 
As, Cd 

Pb, Ba, Se 

Fe, Cr 

As= Arsenic 
Ag= Silver 
Ba= Barium 
Be = Beryllium 
Cd= Cadmium 
Cr= Chromium 
Cu= Copper 

Environmental Conditions 

Acidic 

Se, Zn, Cu, Ni, 
Hg,Ag 

As, Cd 

Pb, Ba, Be 

Cr 

5-17 

Neutral/ Alkaline 

Se 

As, Cd 

Pb, Ba, Be 

Cr, Zn, Cu, Ni, 
Hg, Ag 

Fe= Iron 
Hg= Mercury 
Ni= Nickel 
Pb= Lead 
Se = Selenium 
Zn= Zinc 

ReducinQ 

Cr, Se, Zn, Cu, 
Ni, Hg, Pb, Ba, 

Be, Ag 
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This section presents results of the Human Health Risk Assessment (HHRA) for Site 17 (Pettibone Creek 

and the Boat Basin) at NTC Great Lakes. The objective of the risk assessment is to determine whether 

detected concentrations of chemicals at the site pose a significant threat to potential human receptors 

under current and/or future land uses. The potential risks to human receptors are estimated based on the 

assumption that no further actions would be taken to control contaminant releases. The results of the 

baseline HHRA are also used to focus the evaluation of remedial action alternatives, if action is required. 

USE PA [(e.g., RAGS-Part A (USE PA, December 1989) and RAGS-Part E (USE PA, September 2001 )] 

and Illinois EPA (i.e., TACO, on line March 2002) risk assessment guidance were used to evaluate 

potential human health risks for Site 17. The risk assessment is reported according to the guidelines of 

the Risk Assessment Guidance for Superfund (RAGS), Human Health Evaluation Manual, Part D: 

Standardized Planning, Reporting, and Review of Superfund Risk Assessments [RAGS-Part D (USEPA, 

January 1998)]. 

Three major aspects of chemical contamination and environmental fate and transport must be considered 

to evaluate potential risks: ( 1) contaminants with toxic characteristics must be found in environmental 

media and must be released by either natural processes or by human action, (2) potential exposure 

points must exist, and (3) human receptors must be present at the point of exposure. Risk is a function of 

both toxicity and exposure. If any one of the factors listed above is absent from a site, the exposure route 

is regarded as incomplete, and no potential risks are considered to exist for human receptors. To address 

these aspects of risk evaluation, a HHRA consists of five components: (1) Data Evaluation and Selection 

of COPCs, (2) Exposure Assessment, (3) Toxicity Assessment, (4) Risk Characterization, and 

(5) Uncertainty Analysis. The following sections discuss details of these components as they pertain to 

Pettibone Creek and the Boat Basin. 

Methods for selection of COPCs evaluated quantitatively in the baseline HHRA and those chemicals 

identified as COPCs for Site 17 are described in Section 6.1, Data Evaluation. The data evaluation 

section is primarily concerned with the selection of COPCs that are representative of the types and 

magnitudes of potential human health effects. The COPC screening process involves the comparison of 

maximum site concentrations to risk-based screening levels and other health-based standards. A brief 

discussion of data usability is also provided. 
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Section 6.2, Exposure Assessment, identifies potential receptor populations and exposure pathways by 

which receptors may come in contact with contaminants at the site. Potential exposure routes under 

current and future land uses are developed from information on source areas, chemical concentrations, 

chemical release mechanisms, patterns of human activity, and other pertinent information. A concise 

conceptual site model illustrates the potential receptors and exposure pathways evaluated in the baseline 

risk assessment. The exposure assessment also includes the calculation of quantitative estimates of 

chemical intake for each identified receptor, pathway, and route of exposure under reasonable maximum 

exposure (RME) and central tendency exposure (GTE) scenarios. Equations and relevant exposure input 

parameters used in estimating chemical intakes are provided. 

Section 6.3, Toxicity Assessment, presents the chemical-specific toxicity criteria for the identified COPCs 

that are used in the quantification of potential human health risks. These toxicity criteria, when integrated 

with the estimated chemical intakes developed in the exposure assessment, provide the basis for 

quantifying potential human health risks. 

Section 6.4, Risk Characterization, presents the methods used for characterizing risks associated with 

noncarcinogenic and carcinogenic effects for exposure to COPCs. Calculated numerical risks for potential 

receptors at Site 17 are also summarized and discussed in this section. 

Section 6.5, Uncertainty Analysis, presents a discussion of the uncertainties associated with the risk 

evaluation for Site 17. The uncertainty assessment is an important part of the risk assessment process 

because the quantitative risk estimates developed in the risk characterization are based on a number of 

assumptions (concerning exposure, land use, toxicity, etc.) that contain various degrees of uncertainty. 

6.1 DATA EVALUATION 

Data evaluation involves the compilation and assessment of analytical data. The main objective of the 

data evaluation is to develop a media-specific list of COPCs that are used to quantitatively determine 

potential human health risks for site media. A discussion of data quality and data usability for the Site 17 

surface water and sediment samples is presented in Appendix B. This appendix summarizes and 

presents the results of data validation conducted for the data sets used in the risk assessment. 
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Analytical data for surface water and sediment are used in the HHRA for Site 17. The data were 

collected as part of the RI field effort performed by TtNUS in September 2001. These data are expected 

to adequately characterize potential risks for direct and inadvertent exposure to contaminated site media. 

Quantitative analytical results from the 2001 field investigation were used in the risk evaluation. Field 

measurements and data regarded as unreliable (i.e., qualified as "R" during the data validation process) 

were not used in the quantitative risk assessment. 

The qualification of data during the data validation process is not expected to compromise the results of 

the baseline HHRA. Analytical data qualified as estimated ("J" or "UJ") were used, even though the 

reported positive concentrations or sample-specific quantitation limits may be somewhat imprecise. The 

use of estimated data adds to the uncertainty associated with the risk assessment; however, the 

associated uncertainty is expected to be negligible compared with the other uncertainties inherent in the 

risk evaluation process (i.e., uncertainties with land uses, exposure scenarios, toxicological criteria, etc.). 

Analytical data qualified for blank contamination (''B") were used in the baseline risk assessment. When 

determining exposure point concentrations via statistical procedures, chemicals qualified "B" or 

nondetected were conservatively assumed to be present at concentrations equal to one-half the sample­

specific quantitation limits. 

The historical data was used to focus the investigation to the chemicals of concern and was used to 

compare the concentrations of the COPC and evaluate how the concentrations changed over time. 

Because of uncertainties associated with data quality, historical data collected during previous 

investigations were not used to quantitatively assess potential risks related to the HHRA and ERA in this 

RI/RA for Site 17. The quality of the historical data is not completely documented and some of the data 

may not have been validated. There is no evidence that there is a problem with the validity of the past 

data since some/most of the data was generated for Illinois EPA or EPA Region 5 and this in itself is a 

reason to say that the data are valid. The proposed field investigation was developed to be 

comprehensive. Thus, the uncertainty associated with the elimination of the historical data from the 

quantitative risk assessment is not expected to be significant. 

The historical data were not used to determine/calculate the human health and ecological risks at the site 

because based on concentration trends that have occurred over time, the historical data would have 

skewed the risk assessment calculations/analysis to show that the risks at the site were greater (the 

historical data had higher concentrations of PCBs, pesticides, metals) than they actually are as of today 
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based on the data that was collected for this RI/RA. The HHRA and ERA provides a snap shot of the 

risks at the site as of today based on the data that was collected for this RI/RA. 

6.1.2 Sele.ction of Chemicals of Potential Concern (COPCs) 

COPCs were selected through a qualitative screening process in order to limit the number of chemicals 

and exposure routes quantitatively evaluated in the risk assessment to only those site-related 

constituents that dominate overall potential risks. Screening by use of USEPA and Illinois EPA risk­

based concentrations and Illinois EPA background concentrations were used to focus the risk 

assessment on potential chemicals of concern (i.e., COPCs) and exposure routes. 

In general, a chemical is selected as a COPC and retained for further quantitative risk evaluation if (1) the 

maximum detection in a sampled medium exceeds the lowest risk-based concentration and (2) the 

chemical is determined to be present at concentrations exceeding background. Chemicals eliminated 

from further evaluation at this time are assumed to present minimal risks to potential human receptors. 

6.1.2.1 COPC Screening Criteria 

Several screening criteria were used to identify CO PCs for Site 17. Screening concentrations based on 

risk-based cleanup objectives (TACO) developed by Illinois EPA (Illinois EPA, online, March 2002) and 

risk-based concentrations developed by USEPA Region 9 [referred to as Preliminary Remediation Goals 

(PRGs)] (USEPA, November 2000a) were used, as well as other USEPA criteria. The risk-based 

screening concentrations correspond to a systemic hazard quotient (HQ) of 0.1 for noncarcinogens or an 

incremental lifetime cancer risk of 1x10-6 for carcinogens. Note that the Illinois EPA and USEPA Region 9 

PRGs for noncarcinogens are based on an HQ of 1.0 while the screening concentrations are based on an 

HQ of 0.1. The screening concentrations are based on an HQ of 0.1 to account for the potential 

cumulative effects of several chemicals affecting the same target organ or producing the same adverse 

noncarcinogenic effect. Risk-based screening concentrations are not available for some chemicals 

detected at Site 17. The approach for evaluating these chemicals is discussed in Section 6.1.2.3. The 

screening levels used for each medium in the risk assessment are briefly discussed below. 

Screening Levels for Sediment 

Screening levels are currently not available for human exposure to sediment. Therefore, USEPA Region 

9 risk-based concentrations for residential soil were used as the basis of the sediment screening levels. 

The use of residential soil screening levels for sediment COPC identification is regarded as a 

conservative approach because exposure to sediment is expected to be less than exposure to soil. For 
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example, the residential soil screening levels assume that a potential receptor is exposed to chemicals in 

soil 350 days per year. It is unlikely that a receptor would be exposed to sediment at this frequency in the 

Great Lakes area because of the long cold winters. In addition, the residential screening levels for 

noncarcinogens are conservatively based on the exposure of young children (0 to 6 years of age) to 

chemicals in soil. It is highly unlikely that very young children would be able to gain access to the 

sediments in Pettibone Creek and the Boat Basin on the continuous basis assumed by the screening 

levels. Another factor increasing the conservatism in the use of Region 9 soil PRGs is the fact that they 

are based on combined ingestion, dermal, and inhalation exposure pathways. However, only the 

ingestion and dermal pathways are applicable to sediment at Site 17. Therefore, applying residential soil 

screening levels to sediment is extremely conservative. 

COPCs were selected for sediment by comparing detected site concentrations to screening levels based 

on the following: 

• Illinois EPA Tier 1 Soil Remediation Objectives for Residential Properties (Illinois EPA, online, March 

2002) for the Soil Ingestion Exposure Route 

• USEPA Region 9 PRGs for Residential Soil (USEPA, November 2000a} 

If the maximum concentration of a constituent exceeds either of these criteria and the constituent is 

considered to be present at concentrations greater than the concentrations of inorganic chemicals in 

background sediment provided in Illinois EPA's Evaluation of Illinois Sieved Stream Sediment Data, 1982-

1995. (Illinois EPA, August 1997), the chemical is selected as a COPC for sediment and carried through 

to the quantitative risk assessment. A diagram of the COPC selection process for sediment is provided in 

Figure A-13, Section A of the QAPP (TtNUS, July 2001 ). 

USEPA Generic SSLs for transfers from soil to air and for migration to groundwater are not considered to 

be appropriate for sediment screening because of high moisture content associated with sediment 

matrices. 

Screening Concentrations for Surface Water 

COPCs in surface water were selected by comparing maximum concentrations with Illinois EPA and 

USEPA drinking water criteria and ambient water quality criteria (AWQC). The use of drinking water and 

AWQC screening levels for surface water is a highly conservative approach to COPC selection because 

surface water in Pettibone Creek and the Boat Basin is not currently used and will not be used in the 

future as a potable water source. In addition, potential human exposure to surface water at Site 17 is 
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expected to be limited to incidental exposures (such as that which occurs during periodic recreational 

use), which is significantly less than the daily exposure assumed in the development of the tap water 

screening criteria. The following screening criteria were used to select COPCs for surface water in 

Pettibone Creek and the Boat Basin: 

• Illinois EPA Tier 1 Groundwater Remediation Objectives for Class. 1 Groundwater (Illinois EPA, 

online, March 2002) 

• USEPA Region 9 PRGs for Tap Water (USEPA, November 2000a) 

• USEPA MCLs (USEPA, Summer 2000) 

• Federal (USEPA, April 1999) and State (Illinois EPA, August 1999) AWQC for ingestion of water and 

fish 

If the maximum concentration of a constituent exceeds any of these criteria, the chemical is selected as a 

COPC and carried through to the quantitative risk assessment. 

Screening Concentrations for Ingestion of Fish 

COPCs in fish tissue (assumed caught in the Boat Basin) were identified by comparing estimated fish 

tissue concentrations with screening levels based on USEPA Region 3 RBCs (USEPA, April 2002a) for 

fish ingestion. The Region 3 RBCs are based on the assumption that a receptor ingests 54 grams of fish 

per day, 350 days per year for 30 years and that one hundred percent of the fish ingested is from the 

contaminated source. The use of the Region 3 screening levels is considered conservative because it is 

unlikely that fish caught in the Boat Basin would constitute a significant fraction of an individual's diet. 

Because no actual fish tissue data are available, concentrations in fish tissue were estimated by 

multiplying maximum detected sediment concentrations by chemical-specific biota sediment accumulation 

factors (BSAFs) (ORNL, August 1988). The methodology for estimating fish tissue concentrations is 

presented in Section 7.3. 

6.1.2.2 COPC Screening of Lead 

Limited criteria are available to evaluate the potential risks associated with lead. There are no risk-based 

concentrations for this chemical because the USEPA has not derived toxicity values for lead. However, 

recommended screening levels for lead in soil are used to indicate the need for response activities. 
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Guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and the Office 

of Solid Waste and Emergency Response (OSWER) recommend 400 mg/kg as the lowest screening level 

for lead-contaminated soil in a residential setting, where children are frequently present (USEPA, July 

1994). This value is used for COPC screening. Applying the OSWER screening level to sediments is 

conservative because the screening level is based on residential exposure to soil by young children (O to 

6 year of age). A more suitable screening level would be the 2,000 to 5,000 mg/kg range identified by 

OPPTS as an appropriate range for areas where contact with soil by children in a residential setting is 

less frequent. 

At this time, no screening level is available for non-residential exposure to lead in surface water. 

Therefore, the Safe Drinking Water Act (SOWA) Action Level at the tap of 15 µg/L (USEPA, Summer 
( 

2000) was used as the screening level for lead in surface water. The use of the SOWA screening level 

(based on the assumption of daily residential use (ingestion of two liters of water per day) for surface 

water is conservative because surface water in Pettibone Creek and the Boat Basin is not currently used 

and will not be used in the future as a source of drinking water. In addition, potential human exposure to 

surface water at Site 17 is expected to be limited to incidental exposures (such as that which occurs 

during periodic recreational use), which is significantly less than the daily exposure assumed for the 

SOWA screening level. 

6.1.2.3 Essential Nutrients and Chemicals without Toxicity Criteria 

The essential nutrients calcium, magnesium, potassium, and sodium are not included in the COPC 

screening process for Site 17. These inorganic chemicals are naturally abundant in environmental 

matrices and are only toxic at high doses and, because of the lack of toxicity criteria, risk-based COPC 

screening levels are not available for these chemicals. 

Risk-based screening levels are also currently not available for several constituents detected at Site 17 

(e.g., acenaphthylene, benzo(g,h,i)perylene, 2-methylnaphthalene, phenanthrene, delta-BHC, 

endosulfans, chlordanes, and endrin ketone). Therefore, screening levels available for surrogate 

chemicals were used as screening levels for these constituents. The use of surrogates is recomme~ded 

by USEPA Region 1 (USEPA, August 1999). In the COPC selection for Site 17, the screening level for 

acenaphthene is used as a surrogate for acenaphthylene, pyrene for benzo(g,h,i)perylene and 

phenanthrene, naphthalene for 2-methylnaphthalene, alpha-BHC for delta BHC, endrin for endrin ketone, 

chlordane for chlordane compounds, and endosulfan for endosulfan compounds. 
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Chemicals found at concentrations indicative of background concentrations are not considered to be site­

related contaminants and were not retained as COPCs for the quantitative risk assessment. In order to 

determine whether inorganic chemicals in sediment are present at concentrations greater than 

background, the maximum detected concentrations of inorganic chemicals were compared to background 

concentrations provided by Illinois EPA in the Tiered Approach for Evaluation and Remediation of Product 

Releases to Sediments (Illinois EPA, September 2000). 

Only inorganic chemicals in sediment were screened based on background data because only 

background criteria for inorganics were available. Some organic compounds are often found at low 

concentrations in background samples and the detected concentrations usually reflect non-site-related, 

anthropogenic sources of contamination (e.g., automobile exhausts). However, historical information and 

information from this investigation were reviewed to determine whether the organic chemicals present in 

the site samples are attributable to site-related activities or other non-site-related anthropogenic sources. 

A discussion of organic and inorganic chemicals detected in Pettibone Creek and the Boat Basin that may 

be attributable to non-site related, anthropogenic sources is presented in Section 6.2.1.1. 

Background was not used in the COPC screening of surface water because background concentrations 

are currently not available for surface water. 

The results of the COPC selection process for Site 17 are provided in the remainder of this section. 

6.1.3 COPC Selection for Site 17 

This section presents results of the COPC selection process for sediment, surface water, and fish tissue 

at Site 17. The Pettibone Creek system consists of north and south branches that merge and flow east 

into Lake Michigan via the Boat Basin. The north and south branches are treated as two separate 

exposure units (EUs) for risk assessment purposes. Therefore, three EUs are evaluated in this HHRA: 

North Branch Pettibone Creek, South Branch Pettibone Creek, and the Boat Basin. The COPC screening 

process and the results of the COPC screening are presented in Tables 6-1 through 6-5. 

6.1.3.1 Selection of COPCs in Sediment - North Branch of Pettibone Creek 

Twenty-four sediment samples were collected in North Branch of Pettibone Creek from a depth interval of 

0 to 4 centimeters. As described in the QAPP (TtNUS, July 2001 ), the samples were collected at 

intervals designed to provide adequate spatial coverage of the creek. Table 6-1 presents the results of 
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the COPC screening for sediment in the North Branch of Pettibone Creek. The following chemicals were 

retained as COPCs: 

• PAHs benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

indeno(1,2,3-cd)pyrene 

• 4,4'-DDT 

• Aroclor-1254 

• lnorganics - arsenic, cadmium, chromium (total), copper, mercury, thallium 

These constituents were identified as COPCs in sediment because their maximum concentrations 

exceeded one or more of the human health risk screening levels for residential land use and Illinois EPA 

background concentrations described in Section 6.1.2.4. As discussed previously, the use of residential 

soil COPC screening levels for sediment is conservative because exposure to sediment is likely to be less 

than that assumed in the development of the USEPA Region 9 PRGs and Illinois EPA Remediation 

Objectives for soil. Two constituents (iron and manganese) were present at maximum concentrations 

greater than the screening concentrations but less than the Illinois EPA background levels. Therefore, 

these metals were not considered to be site-related contaminants, were eliminated as COPCs, and were 

not evaluated in the quantitative risk assessment. 

6.1.3.2 Selection of COPCs in Sediment - South Branch of Pettibone Creek 

Fourteen sediment samples were collected in South Branch of Pettibone Creek from a depth interval of 0 

to 4 centimeters. As described in the QAPP (TtNUS, July 2001 ), the samples were collected at intervals 

designed to provide adequate spatial coverage of the Creek. Table 6-2 presents the results of the COPC 

screening for sediment in the South Branch of Pettibone Creek. The following chemicals were retained 

as COPCs: 

• PAHs - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene 

• Thallium 

These constituents were identified as COPCs in sediment because maximum concentrations exceeded 

one or more of the human health risk screening levels for residential land use and Illinois EPA 

background concentrations described in Section 6.1.2.4. As discussed previously, the use of residential 

soil COPC screening levels for sediment is conservative because exposure to sediment is likely to be less 

than that assumed for soil. Three constituents (arsenic, iron, and manganese) were present at maximum 

concentrations greater than the screening concentrations but less than the Illinois EPA background 
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levels. Therefore, these metals were not considered to be site-related contaminants, were eliminated as 

COPCs, and were not evaluated in the quantitative risk assessment. 

6.1.3.3 Selection of COPCs in Sediment - Boat Basin 

Twelve sediment samples were collected in the Boat Basin from a depth interval of 0 to 4 centimeters. As 

described in the QAPP (TtNUS, July 2001 ), the samples were collected at intervals designed to provide 

adequate spatial coverage of the Boat Basin area. Table 6-3 presents the results of the COPC screening 

for sediment in the Boat Basin. The following chemicals were retained as COPCs: 

• PAHs - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene 

• PCBs - Aroclor-1254, Aroclor-1260 

• lnorganics - arsenic, iron 

These constituents were identified as COPCs in sediment because their maximum concentrations 

exceeded one or more of the human health risk screening levels for residential land use and Illinois EPA 

background concentrations. As discussed previously, the use of residential soil COPC screening levels 

for sediment is conservative because exposure to sediment is likely to be less than that assumed in the 

development of the USEPA Region 9 PRGs and Illinois EPA Remediation Objectives for soil. One 

constituent (manganese) was present at a maximum concentration greater than the screening 

concentrations but less than the Illinois EPA background level. Therefore, manganese was not 

considered to be a site-related contaminant, was eliminated as a COPC, and was not evaluated in the 

quantitative risk assessment. 

6.1.3.4 Selection of COPCs in Surface Water 

Six surface water samples were collected in Site 17. Four samples were collected in Pettibone Creek (two 

samples in the North Branch and two samples in the South Branch) and two samples were collected in 

the Boat Basin. In Pettibone Creek, samples SW02 (North Branch) and SW03 (South Branch) were 

collected just above the point where the North and South Branches merge and samples SW01 (North 

Branch) and SW04 (South Branch) were collected further upstream of the confluence. In the Boat Basin, 

Sample SW05 was collected where the creek flows into Boat Basin and Sample SW06 was collected at 

the other end of the Boat Basin. Surface water is treated as one exposure unit (EU) for risk assessment 

purposes. Table 6-4 presents the results of the COPC screening for surface water. The following 

chemicals were retained as COPCs: 

070307/P 6-10 CTO 0154 



NTC Great Lakes 
RI/RA Site 17 

Section: 6.0 
Revision: 0 

Date: September 2003 
Page: 11 of 69 

• voes bromodichloromethane, chlorodibromomethane, chloroform, cis-1,2-dichlorethene, 

tetrachloroethene, trichloroethene, vinyl chloride 

• Pesticides - 4,4'-DDD, 4,4'-DDE, 4,4'-DDT 

• lnorganics - aluminum, arsenic, chromium (total), iron, lead, manganese, mercury 

These constituents were identified as COPCs in surface water because their maximum concentrations 

exceeded one or more of the human health risk screening levels for tap water described in Section 

6.1.2.1. As discussed previously, the use of residential drinking water screening levels for surface water 

is conservative because water in the creek and Boat Basin are not used as sources of domestic drinking 

water. No constituents were eliminated as COPCs on the basis of background because background 

concentrations are not available for surface water. 

6.1.3.5 Selection of COPCs in Fish Tissue - Boat Basin 

As discussed in Section 6.1.2.1, the fish tissue concentrations in the Boat Basin were calculated by 

multiplying maximum detected sediment concentrations by chemical-specific BSAFs. Table 6-5 presents 

the results of the COPC screening for fish. The following chemicals were retained as COPCs: 

• Bis(2-Ethylhexyl) phthalate 

• Pesticides - 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, aldrin, alpha-BHC, alpha-chlordane, beta-BHC, delta­

BHC, dieldrin, endrin ketone, gamma-BHC (Lindane), gamma-chlordane 

• PCBs - Aroclor-1254, Aroclor-1260 

• lnorganics - aluminum, antimony, beryllium, cadmium, chromium (total), cobalt, copper, iron, 

mercury, nickel, selenium, vanadium, zinc 

These constituents were identified as COPCs in fish tissue because their maximum fish tissue 

concentrations (predicted from sediment concentrations and BSAFs) exceeded human health risk 

screening levels based on USEPA Region 3 RBCs for fish ingestion and background. Because the fish 

tissue concentrations are based on sediment concentrations, if a constituent was eliminated as a COPC 

in Boat Basin sediment on the basis of background, it was also eliminated as a COPC for fish tissue. 

One constituent (manganese) was present at a maximum concentration greater than the screening 

concentrations but less than the Illinois EPA background level. Therefore, manganese was not 

considered to be a site-related contaminant, was eliminated as a COPC, and was not evaluated in the 
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quantitative risk assessment. As indicated in Table 6-5, beta-BHC and delta-BHC were selected as 

COPCs because their maximum concentrations exceeded the risk-based screening levels. These 

pesticides are classified as Class C carcinogens which, according to Illinois EPA, are not to be evaluated 

for cancer potential. Therefore, beta-BHC and delta-BHC were not evaluated in the quantitative risk 

assessment. 

6.2 EXPOSURE ASSESSMENT 

The exposure assessment defines and evaluates, quantitatively or qualitatively, the type and magnitude 

of human exposure to the chemicals present at or migrating from a site. The exposure assessment is 

designed to depict the physical setting of the site, identify potentially exposed populations and applicable 

exposure pathways, determine concentrations of COPCs to which receptors might be exposed, and 

estimate chemical intakes under the identified exposure scenarios. Actual or potential exposures at 

Site 17 were determined based on the most likely pathways of contaminant release and transport, as well 

as human activity patterns. A complete exposure pathway has three components: (1) a source of 

chemicals that can be released to the environment, (2) a route of contaminant transport through an 

environmental medium, and (3) an exposure or contact point for a human receptor. 

6.2.1 Conceptual Site Model (CSM) 

The development of a CSM is an essential component of the exposure assessment. The CSM integrates 

information regarding the physical characteristics of the site, exposed populations, sources of 

contamination, and contaminant mobility (fate and transport) to identify potential exposure routes and 

receptors to be evaluated in the risk assessment. A well-developed CSM allows for a better 

understanding of the risks at a site and aids risk managers in the identification of the potential need for 

remediation. The site-specific CSM for Site 17 is presented in this section and illustrated in Figure 6-1. 

The CSM, which essentially defines the nature of the environmental problem at the site, depicts the 

relationships among the following elements: 

• Sources of contamination 

• Contaminant release mechanisms 

• Transport/migration pathways 

• Exposure routes 

• Potential receptors 

The elements of the CSM, as they pertain to Site 17, are presented in the following sections. 
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Site 17 consists of Pettibone Creek and the Boat Basin. The following sections present a brief description 

of these water bodies, the known sources of contamination, and the summary of the types of chemicals 

found in historical samples collected in the Creek and Boat Basin. 

Pettibone Creek 

The majority of the NTC Great Lakes. activities occur on a plateau atop a steep bluff that rises 70 feet 

above Lake Michigan. Pettibone Creek originates in North Chicago and enters the base at the northwest 

corner of NTC Great Lakes, meandering through Main Side and terminating in Lake Michigan. Pettibone 

Creek flows through a ravine (named Pettibone Creek Ravine) that ranges from approximately 50 to 

100 feet in height with 30 to 70-degree slopes and defines the boundaries between different areas of the 

Main Installation. The Pettibone Creek system consists of a north and south branch that merge and flow 

east into Lake Michigan via the Boat Basin. The north branch of Pettibone Creek begins outside of the 

Main Installation in an urbanized area zoned for light industry and is the discharge point for storm sewers 

within the City of North Chicago. The south branch originates in a residential area southwest of the 

Department of Veteran's Affairs Hospital, and flows to the east and then to the north through a private golf 

course before entering the Main Installation site. The Pettibone Creek study area ranges from the culvert 

at the northern end of North Branch Pettibone Creek and the golf course/NTC Great Lakes property limit 

of South Branch Pettibone Creek downstream to the west end of the bridge upstream of the Boat Basin. 

Within NTC Great Lakes, Pettibone Creek ranges between 15 and 30 feet in width, and several inches to 

six feet in depth with an average flow of less than 1 O cubic feet-per-second (cfs). Some low lying banks 

and small "flood plains" are found within the main banks of the creek. The creek sometimes floods its 

immediate low lying banks within the main banks. The main banks are generally steep and about 3 to 

10 feet high. Flooding over top the higher banks is not known to have occurred. 

Pettibone Creek is considered moderately impaired with respect to designated uses, support to aquatic 

life, and recreational swimming (Illinois EPA, August 1998). The causes of impairment include the 

presence of elevated concentrations of heavy metals and alterations in habitat. The site has received a 

variety of wastes from upstream industries, road runoff, storm sewers (storm sewers from a large section 

of the City of North Chicago and 30 NTC Great Lakes storm water sewer system outfalls are present 

along the creek banks), and runoff/discharges from local residential properties. Most of the contamination 

originated near the headwaters of the North Branch of Pettibone Creek. The upstream areas adjacent to 
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industrial sites have been cleaned up and it is thought that additional releases to the creek should be 

insignificant. Nevertheless, there could be residual runoff into Pettibone Creek and the several upstream 

outfalls still permitted under the National Pollutant Discharge Elimination System. The stream sediments 

are contaminated with various compounds and elements and have been previously classified as "Special 

Waste". Sources of contamination include industrial point sources, urban runoff and storm water, 

atmospheric deposition of pollutants, and the presence of contaminated sediments. A previous 

investigation determined that semivolatiles (PAHs, PCBs, and pesticides) and heavy metals including 

copper, lead, and zinc were higher in samples collected upstream from the Main Installation, and offsite 

sources are likely to have contributed to contaminated sediments in Pettibone Creek and the Boat Basin 

(U.S. Navy, December 1993). In addition, sediment analysis from a harbor-dredging project showed 

moderate to high levels of PCBs, SVOCs, DDTs, arsenic, copper, lead, zinc, mercury, and ammonia 

nitrogen when compared to water quality standards or Lake Michigan background levels (U.S. Navy, June 

1993). 

Boat Basin 

The original harbor and Boat Basin were constructed in 1906 with the outer breakwater structures added 

by 1923. Extensive erosion of Pettibone Creek is contributing to the silting-in of the Boat Basin and 

harbor. The most recent dredging operations of the harbor were in the early 1950s and the early 1970s. 

The Harbor Area is divided into three areas: the Boat Basin, the Inner Harbor, and the Outer Harbor. 

The Boat Basin, which is approximately 2.6 acres, is the most protected portion of the Harbor, extending 

from the west end of the bridge upstream of the Boat Basin to the beginning of the inner harbor. It served 

as an area for boat slips when the water was deeper. In June 1990, the water depth of the Boat Basin 

ranged from less than one foot to five feet. Access to the boat repair building used to be through the 

eastern portion of the Boat Basin, but, now, most vessels cannot access the boat repair building due to 

accumulated sediment. The Boat Basin was last dredged in 1972 and, therefore, sediments currently 

present in the basin have been accumulating over the past 30 years. A large depression was dredged at 

the end of Pettibone Creek near the Boat Basin spillway to serve as a sediment trap. Sediment can be 

removed relatively easily from this trap on a periodic basis. It has been estimated that some 30,000 cubic 

yard of material would have to be dredged from the Boat Basin to reestablish a desired water depth of 

8 feet. Evidence from aerial photographs indicates that the Boat Basin would require dredging about 

once every 5-7 years (U.S. Navy, May 1990). 

Previous sampling and analyses have found various classes of contaminants in the sediments and 

surface water of Pettibone Creek and the Boat Basin. These include VOCs, PAHs, pesticides, PCBs, and 
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metals. The concentrations of copper, cyanide, lead, nickel, and zinc in Pettibone Creek and Boat Basin 

sediment samples exceeded the 1977 USEPA guidelines for classifying Great Lakes harbor sediments as 

"nonpolluted." 

6.2.1.2 Contaminant Release Mechanisms and Transport/Migration Pathways 

Releases of wastes from upstream industries, storm sewers, local residences, and road runoff have 

impacted Pettibone Creek and, ultimately, the Boat Basin. Potential receptors may be exposed either 

directly to contaminants in surface water or sediment by several exposure mechanisms, such as direct 

contact or incidental ingestion, or indirectly by the ingestion of fish. Based on information regarding past 

chemical releases at the site, plausible contaminant release and migration mechanisms include the 

following: 

• Deposition of chemicals in surface water and sediment on the banks of Pettibone Creek (e.g., via 

surface water runoff or storm sewers outfalls) 

• Transport of chemicals in surface water and sediment in Pettibone Creek to the surface water and 

sediment of the Boat Basin. 

• Bioaccumulation of chemicals from the surface water and sediment of Pettibone Creek and the Boat 

Basin into aquatic animals. 

6.2.1.3 Exposure Routes 

The manner in which a receptor comes into contact with contaminants is generally the result of 

interactions between a receptor's behavior or lifestyle and contaminated medium. Potential receptors 

could come into contact with potentially contaminated surface water and sediment. Brief explanations of 

the potential routes of exposure per media are provided in this section. 

Surface Water and Sediment 

Potential receptors may come into direct contact with surface water and sediment (O to 4 centimeters 

deep) in Pettibone Creek or the Boat Basin. Individuals may be exposed primarily via dermal contact and 

incidental ingestion but the frequency of exposure is expected to be less than typical residential or 

industrial exposures. Exposure via inhalation is expected to be minimal and was not quantitatively 

evaluated in the risk assessment. 
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Potential recreational receptors may ingest fish caught in the Boat Basin, as individuals have been 

observed fishing in the Boat Basin. Fish ingestion was evaluated with reference to information on 

recreational fish ingestion presented in the USEPA's Exposure Factor Handbook (USEPA, August 1997). 

For example, studies in the Exposure Factors Handbook provide estimates of the amount of 

recreationally caught fish ingested by fisherman in the United States. 

6.2.1.4 Potential Receptors 

Potential receptors could be exposed to surface water or sediment at Site 17 under current and future 

land uses. These receptors have been identified by analyzing current land use practices, potential future 

land use, and the identified areas of contamination in order to focus the risk assessment on potential site­

related exposures. The general receptor classes are: 

• Adult and adolescent recreational users - Potential receptors under current/future land uses. These 

receptors were evaluated for exposure to surface water and sediment in Pettibone Creek and the 

Boat Basin. Exposure to surface water and sediment were evaluated for incidental ingestion and 

dermal exposure. Swimming is not known to occur and has not been observed in the Boat Basin. 

Therefore, the dermal exposure scenario assumes that receptors are exposed only while wading. 

Adult recreational users were also evaluated for ingestion of fish assumed caught in the Boat Basin. 

6.2.2 Central Tendency Exposure (CTE) vs. Reasonable Maximum Exposure (RME) 

Traditionally, exposures evaluated in the HHRA were based on the concept of a RME only, which is 

defined as "the maximum exposure that is reasonably expected to occur at a site" (USEPA, December 

1989). However, recent risk assessment guidance (USEPA, May 1993) indicates the need to address an 

average case or CTE. To provide a full characterization of potential exposure, both RME and CTE were 

evaluated in the risk assessment for Site 17. The available guidance (USEPA, May 1993) concerning the 

evaluation of CTE is limited. Therefore, professional judgment is used when defining CTE conditions for 

a particular receptor at a site. 

6.2.3 Exposure Point Concentrations (EPC) 

The exposure point concentration, calculated for COPCs only, is a reasonable maximum estimate of the 

chemical concentration that is likely to be contacted over time by a receptor and is used to calculate 

estimated exposure intakes. The 95 percent upper confidence limit (UCL), which is based on the 
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distribution of a data set, is considered to be the best estimate of the exposure concentration for data sets 

with 1 O or more samples (USE PA, May 1992). The UCL was used as the exposure concentration to 

assess AME and GTE risks (USEPA, May 1993). For data sets with less than 10 samples, the UCL is 

considered to be a poor estimate of the mean, and the exposure concentration is defined as the 

maximum detected concentration. For Site 17, UCLs were selected as EPCs for most COPCs in 

sediment and fish tissue (except for some COPCs for which less than 10 data points were available) and 

maximum concentrations were selected as EPCs for surface water because only 6 surface water samples 

were collected. 

Conventional statistical methods (e.g., the Shapiro-Wilk W-Test) were used to determine the distribution 

and UCL of a particular data set (Gilbert, 1987; USEPA, May 1992). Sample calculations for the 

statistical evaluation are presented in Appendix D.1. Analytical results reported as "non-detects" were 

assigned a concentration equal to one-half the sample-specific quantitation limit when calculating the 

UC Ls. 

The fish tissue concentrations used in risk assessment calculations were predicted based on measured 

sediment data. The 95 percent UCL or maximum concentration for sediment was multiplied by chemical­

specific BSAFs to estimate chemical concentrations in fish tissue. The BSAFs and derived fish tissue 

concentrations are presented in Tables 6-5 and 6-6. The methodology for calculating the fish tissue 

concentrations is presented in the Ecological Risk Assessment (ERA), Section 7.0. 

The following guidelines were used to calculate the EPCs: 

• Site 17 was subdivided into the North and South Branches of Pettibone Creek, and the Boat Basin 

because contaminant sources, water flow and physical characteristics, and use by human receptors 

are different in these areas. 

• If a data set contains less than 10 samples, the EPC for the AME and GTE cases was defined as the 

maximum detected concentration. 

• If a data set contains 10 or more samples, the 95 percent UCL on the arithmetic mean, based on the 

distribution of the! data set, is used as the EPC for the AME and GTE cases. The "best fit" distribution 

(normal or lognormal) is assumed if the data set distribution is undefined. The "best fit" is determined 

by comparing the W statistic calculated for the log-transformed data in the Shapiro-Wilk W-Test with 

the W statistic calculated for the untransformed data. If the W statistic for the untransformed data is 

greater than the W statistic for the log-transformed data, the data are assumed to be normally 
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distributed. If not, a lognormal distribution is assumed. This approach is considered appropriate to 

the Site 17 data because, as shown in the RAGS Part D tables in Appendix D, the distributions of 

only a few COPCs were "undefined" and most of the data were found to be lognormally distributed. 

The EPCs for COPCs in surface water, sediment, and fish tissue are presented in Table 6-6. 

6.2.4 Chemical Intake Estimation 

The methodologies and techniques used to estimate exposure via ingestion and dermal contact are 

presented in this section of the RI/RA. Chemical intakes for the identified potential receptor groups were 

calculated using US EPA risk assessment guidance (e.g., USE PA, December 1989 and September 2001) 

and presented in the risk assessment spreadsheets provided in Appendix D.2. Example risk calculations 

for each exposure route are included in Appendix D.3. _ 

Noncarcinogenic intakes are estimated using the concept of an average annual exposure. Carcinogenic 

intakes are calculated as an incremental lifetime exposure that assumes a life expectancy of 70 years. 

Equations used to calculate estimated intakes are provided below. Values of the exposure parameters 

and assumptions regarding exposure for receptors and exposure pathways are presented in Tables 6-7 

through 6-11. 

6.2.4.1 Dermal Contact with Sediment 

Direct physical contact with sediment may result in the dermal absorption of chemicals. Exposures 

associated with the dermal route are estimated using the following equation (USEPA, December 1989 

and September 2001 ): 

where: 

lntake5 ; = 

SA = 
AF 

ABS = 

CF = 

070307/P 

Intakes;= (C5 ;)(SA)(AF)(ABS)(EF)(ED)(CF)/(BW x AT) 

amount of chemical "i" absorbed during contact with sediment 

(mg/kg/day) 

concentration of chemical "i" in sediment (mg/kg) 

skin surface area available for contact (cm2/day) 

skin adherence factor (mg/cm2
) 

absorption factor (dimensionless) 

conversion factor (1 E-6 kg/mg) 
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exposure frequency (days/yr) 

exposure duration (yr) 
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averaging time (days); 
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for carcinogens, AT= 70 yrs x 365 days/yr 
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Exposed surface areas of body available for dermal contact are determined for each receptor based on 

assumed human activities and clothing worn during exposure events. USEPA guidance (USEPA, August 

1997 and September 2001) was used to develop the default assumptions concerning the amount of skin 

surface area available for contact for a receptor. The skin surface areas used in risk assessment 

calculations and the rationale for the selection of the surface areas are as follows: 

• For adolescent recreational users, 25 percent of the total body surface area of an adolescent (aged 7 

to 16) was assumed to be available for surface water and sediment contact. The RME value 

(3,820 cm2
} is derived from the 95th percentile surface area data and the CTE value (3, 100 cm2

) is 

derived from the 50th percentile data, as provided in Table 6-6 of the Exposure Factors Handbook 

(USEPA, August 1997). Twenty-five percent of the total body surface area is recommended in the 

Exposure Factors Handbook (USEPA, August 1997) for outdoor soil contact. The assumption of 

25 percent probably results in an overestimate of the exposed skin area, since the feet and lower legs 

are most likely to be exposed in the wading scenario assumed for Site 17. 

• For adult recreational users, the feet, lower legs, hands, and arms of an adult male are assumed 

available for surface water and sediment contact. The RME value (9, 190 cm2
) and the CTE value 

(7,770 cm2
) are derived from the 951

h and 501
h percentile surface areas of an adult male, respectively, 

as provided in Table 6-2 of the Exposure Factors Handbook (USEPA, August 1997). 

Values of soil adherence factors and chemical-specific dermal absorption factors provided in RAGS­

Part E (US EPA, September 2001) were used to evaluate risks from exposure to sediment for adults and 

adolescents. A soil adherence factor of 0.3 mg/cm2 was used for the RME and 0.04 mg/cm2 for the CTE. 

These adherence factors were derived from teens playing in moist conditions (Exhibit 3.3, 

USEPA, September 2001) and are considered to be representative of exposure to sediment based on the 

assumption that the sediment adheres to the skin and is not washed off by surface water. 
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The following absorption factors were used for the AME and CTE exposure scenarios (USEPA, 

September 2001 ): 

• PCBs-0.14 

• PAHs - 0.13 

• DOD, DOE, and DDT - 0.03 

• Chlordane - 0.04 

• Lindane - 0.04 

• Arsenic - 0.03 

• Cadmium - 0.001 

• SVOCs- 0.1 

• Other inorganics and VOCs - not evaluated for dermal contact with soil, as discussed in the dermal 

guidance (USEPA, September 2001 ). 

Adult recreational users are assumed to be exposed to sediment 26 days/year for 7 years for the CTE 

and 52 days/year for 24 years for the RME. Adolescent recreational users are assumed to be exposed 

26 days/year for 10 years for the CTE and 52 days/year for 10 years for the RME. These exposure 

frequencies assume that potential receptors enter the study areas two days per week in warm weather 

months for the AME and one day per week in the same period for the CTE. 

6.2.4.2 Incidental Ingestion of Sediment 

Incidental ingestion of sediment by potential receptors is assumed to coincide with dermal exposure. 

Exposures associated with incidental ingestion are estimated in the following manner (USEPA, December 

1989): 

where: 

070307/P 

lntake5 ; = 

IRS 

Fl 

EF 

ED 

CF 

= 

= 
= 

Intakes;= (C5 ,)(IR5 )(Fl)(EF)(ED)(CF)/(BW x AT) 

intake of contaminant "i" from sediment (mg/kg/day) 

concentration of contaminant "i" in sediment (mg/kg) 

ingestion rate (mg/day) 

fraction ingested from contaminated source (dimensionless) 

exposure frequency (days/yr) 

exposure duration (yr) 

conversion factor (1 E-6 kg/mg) 
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Ingestion rates for the recreational users are set at 100 mg/day for the RME and 50 mg/day for the CTE 

(USEPA, May 1993). The same exposure frequencies and durations used in the estimation of dermal 

intakes were used to estimate exposure via incidental ingestion. A default value of 1.0 (USEPA, 

December 1989) was used for the fraction of sediment ingested from the contaminated source for the 

RME and CTE scenarios. 

6.2.4.3 Dermal Contact with Surface Water 

Dermal contact with surface water may occur while receptors are involved in recreational activities in 

Pettibone Creek or the Boat Basin. The following equation are used to assess exposures resulting from 

dermal contact with surface water (USE PA, September 2001 ): 

where: 

DADw; 

DAevent = 

EV 

ED 

EF = 

A 

BW = 

AT = 

DADwi = (DAeven1)(EV)(EF)(ED)(A)/(BW x AT) 

dermally absorbed dose of chemical "i" from water (mg/kg/day) 

absorbed dose per event (mg/cm2-event) 

event frequency (events/day) 

exposure duration (yr) 

exposure frequency (days/yr) 

skin surface area available for contact (cm2
) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT= ED x 365 days/yr; 

for carcinogens, AT= 70 yrs x 365 days/yr 

The absorbed dose per event (DAeveni) is estimated using a nonsteady-state approach for organic 

compounds and a traditional steady-state approach for inorganics. For organics, the following equations 

apply: 
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If • . (FA)( ) C [tevent T [1+38+38
2
)] tevent > t , then· DAevent = Kp (CwJ( F) --+ 2 2 1+8 (1+8) 

tevent 

FA 

t 

KP 

CWI 

T 

7t 

CF 

B 

duration of event (hr/event) 

fraction absorbed (dimensionless) 

time it takes to reach steady-state conditions (hr) 

permeability coefficient from water through skin (cm/hr) 

concentration of chemical "i" in water (mg/L) 

lag time (hr) 

constant (dimensionless; equal to 3.1416) 

conversion factor (1 x10·3 Ucm3
) 

partitioning constant derived by Bunge Model (dimensionless) 

Values for the chemical-specific parameters (f, KP, T, and B) were obtained from the current dermal 

guidance (USEPA, September 2001 ). The exposure times for the recreational users are assumed to be 

two hours per day for the RME and one hour per day for the GTE, based on professional judgement. The 

recreational users are assumed to be exposed two days per week in warm weather months for the RME 

(52 days/year) and one day a week in warm weather months for the GTE (26 days/year), based on 

professional judgement. 

The following steady-state equation was used to estimate DAevent for inorganics: 

The recommended default value of 1x10·3 is used for the dermal permeability of inorganic constituents, 

unless a chemical-specific value is provided in the USEPA guidance. For most metals, dermal absorption 

is not a significant pathway because penetration through the skin is minimal. 
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Direct contact with surface water while wading or exploring could result in the inadvertent ingestion of 

small amounts of water. Intakes associated with ingestion of surface water were evaluated using the 

following equation (USEPA, December 1989): 

where: 

lntakew, = 

CR 

ET 

EF 

ED 

BW 

AT 

lntakew, = (Cw;)(CR)(ET)(EF)(ED)/(BW x AT) 

intake of chemical "i" from water (mg/kg/day) 

concentration of chemical "i" in water (mg/L) 

contact rate for surface water (Uhr) 

exposure time for surface water (hr/day) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT= ED x 365 days/yr; 

for carcinogens, AT= 70 yrs x 365 days/yr 

The same exposure times, frequencies, and durations used to assess dermal exposure to water were 

used to estimate intakes for ingestion of water. A contact rate of 0.05 Uhour is used for the adult and 

adolescent recreational users (USEPA, December 1989). 

6.2.4.5 Fish Ingestion 

The fish consumption exposure pathway is evaluated for adult recreation.al users. Since exposure for 

adolescent and adult recreational users is expected to be similar, exposure for the adolescent 

recreational users is not addressed quantitatively. Intakes for the fish ingestion exposure route are 

estimated using the following equation (USEPA, December 1989): 

where: Intake 

070307/P 

Intake = _( C_s_e_d_x_B_S_A_F_x _I R_x_F_l_x_E_F_x_E_D_) 
(BW x AT) 

ingestion intake (mg/kg-day) 

chemical concentration in sediment (mg/kg) 
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chemical-specific biota sediment accumulation factor (unitless) 

ingestion rate (kg/meal) 

traction ingested from contaminated source (unitless) 

exposure frequency (meals/year) 

exposure duration (years) 

body weight (kg) 

averaging time (days) 

tor noncarcinogens, AT= ED x 365 days/yr; 

for carcinogens, AT = 70 yrs x 365 days/yr 

The ingestion rates of contaminants in fish are assumed to be 0.02 kg/meal for the RME (Illinois Fish 

Contaminant Program, Illinois EPA, April 2002) and 0.008 kg/meal for the CTE (USEPA, August 1997). 

The traction ingested from the contaminated source (Ft) was assumed to be 0.1 (10%), as no specific 

information on the dietary habits of local residents is available. This assumes that 1 O percent of the fish 

caught and ingested by the recreational fisherman comes from the study area. 

6.3 TOXICITY ASSESSMENT 

The objective of the toxicity assessment is to identity the potential health hazards and adverse effects in 

exposed populations. Quantitative estimates of the relationship between the magnitude and type of 

exposures and the severity or probability of human health effects are defined for the identified COPCs. 

Quantitative toxicity values determined during this component of the risk assessment are integrated with 

outputs of the exposure assessment to characterize the potential for the occurrence of adverse health 

effects for each receptor group. 

The toxicity value used to evaluate noncarcinogenic health effects is the Reference Dose (RtD). 

Carcinogenic effects are quantified using the Cancer Slope Factor (CSF). 

6.3.1 Toxicity Criteria 

Oral and inhalation reference doses (RtDs) and cancer slope factors (CSFs) used in the site-specific risk 

assessment for Site 17 were obtained from the following primary literature sources: 
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• National Center for Environmental Assessment (NCEA) Superfund Health Risk Technical Support 

Center 

Although RfDs and CSFs can be found in several toxicological sources, USEPA's IRIS online database is 

the preferred source of toxicity values. This database is continuously updated and values presented have 

been verified by USEPA RfD and Carcinogenic Risk Assessment Verification Endeavor (CRAVE) work 

groups. The USEPA Region 9 PRG tables and Region 3 Risk-Based Concentration (RBC) tables are 

also used as a source of toxicity criteria. The RfDs and CSFs used to estimate risks for Site 17 are 

provided in Tables 6-12 and 6-13, respectively. 

6.3.2 Toxicity Criteria for Dermal Exposure 

RfDs and CSFs found in literature are typically expressed as administered doses; therefore, these values 

are considered to be inappropriate for estimating the risks associated with the dermal route of exposure. 

Oral dose-response parameters based on administered doses must be adjusted to absorbed doses 

before the comparison to estimated dermal exposure intakes is made. The adjustment is performed 

using chemical-specific absorption efficiencies published in available guidance (USEPA, September 

2001) and the following equations: 

RfD dermal= (RfDoral )(ABSGI) 

CSF dermal = ( CSForal) I ( ABSGI) 

where: 

ABS81 = absorption efficiency in the gastrointestinal tract 

Absorption efficiencies used in the risk assessment reflect the USEPA's current dermal assessment 

guidance (US EPA, September 2001 ). 
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6.3.3 Toxicity Criteria for Carcinogenic Effects of Polynuclear Aromatic Hydrocarbons 

(PAHs) 

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs. The 

most extensively studied PAH is benzo(a)pyrene, classified by the USEPA as a probable human 

carcinogen. Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate 

CSFs for other carcinogenic PAHs. Toxic effects for other carcinogenic PAHs are evaluated by using the 

concept of toxic equivalents (TEFs), as presented in USEPA guidance (USEPA, July 1993). 

Carcinogenic PAHs are structurally and toxicologically similar. Because of these similarities with regard 

to human toxicity, the concentrations of the carcinogenic PAHs can be defined in terms of 

benzo(a)pyrene using TEFs which range from 0.1 to 0.001. The equivalent oral and inhalation CSFs for 

the other carcinogenic PAHs can be derived by multiplying the CSF of benzo(a)pyrene by the appropriate 

TEF. 

6.3.4 Toxicity Criteria for Chromium 

Toxicity criteria are available for two different forms of chromium, the trivalent state and the hexavalent 

state, of which the latter is considered to be more toxic. Chromium was evaluated assuming that 

100 percent of the reported total chromium is hexavalent. When chromium, assumed to be all 

hexavalent, is estimated to be a significant contributor to risk, further evaluation regarding the presence 

and valence state of chromium may be necessary. The uncertainty associated with the assumption that 

all chromium is present as hexavalent chromium and the implications for the Site 17 HHRA are discussed 

the Uncertainty Analysis (Section 6.5). 

6.3.5 Toxicity Profiles 

Toxicological profiles for each COPC are presented in Appendix D.4. These brief profiles present a 

summary of the currently available literature on the carcinogenic and noncarcinogenic health effects 

associated with human exposure to the COPCs. 

6.4 RISK CHARACTERIZATION 

Potential risks (noncarcinogenic and carcinogenic) for human receptors resulting from the exposures 

outlined in the exposure assessment are quantitatively determined during the risk characterization 

component of the HHRA. A summary and discussion of the quantitative risk estimates are provided in 

Section 6.4.3. The numeric estimates of risk are presented in the risk assessment spreadsheets provided 

in Appendix D.2. 
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Quantitative estimates of risk were calculated according to risk assessment methods outlined in USEPA 

guidance (USEPA, December 1989). Lifetime cancer risks are expressed in the form of dimensionless 

probabilities, referred to as incremental lifetime cancer risks (ILCRs), based on CSFs. Noncarcinogenic 

risk estimates are presented in the form of HQs that are determined through a comparison of intakes with 

published RfDs. 

ILCR estimates are generated for each COPC using estimated exposure intakes and published CSFs, as 

follows: 

ILCR =Estimated Exposure Intake x CSF 

An ILCR of 1x10·5 indicates that the exposed receptor has a one-in-one-million chance of developing 

cancer under the defined exposure scenario. Alternatively, such a risk may be interpreted as 

representing one additional case of cancer in an exposed population of one million persons. 

As mentioned previously, noncarcinogenic risks are assessed using the concept of HQs and Hazard 

Indices (His}. The HQ for a COPC is the ratio of the estimated intake to the RfD, as follows: 

HQ = (Estimated Exposure Intake) /(RfD) 

An HI is generated by summing the individual HQs for the COPCs. The HI is not a mathematical 

prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator 

of the possibility of the occurrence of noncarcinogenic (threshold} effects. 

6.4.2 Comparison of Quantitative Risk Estimates to Benchmarks 

Quantitative risk estimates are compared to typical benchmarks to interpret the quantitative risks and to 

aid risk managers in determining the need for remediation at a site. Calculated ILCRs are interpreted 

using the USEPA's "risk management range" (1 x10·4 to 1x10-6
), while His are evaluated using a target 

value of 1 .0. 

The USE PA has defined the range of 1 x10·4 to 1 x10·5 as the ILCR "target range" for most hazardous 

waste facilities addressed under CERCLA and the Resource Conservation and Recovery Act (RCRA). 

Individual or cumulative ILCRs greater than 1x10·4 are typically considered to be not acceptable, while 
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ILCRs less than 1x10-6 are generally regarded as acceptable. Risk management decisions are necessary 

when the ILCR is within the 1x10·4 to 1x10·5 cancer risk range. Risks greater than 1x10-6 are discussed in 

Section 6.4.3. 

An HI exceeding unity (1.0) indicates that there may be potential noncarcinogenic health risks associated 

with exposure. If an HI exceeds unity, a segregation of target organ effects associated with exposure to 

COPCs is performed. Only those chemicals that affect the same target organ(s) or exhibit similar critical 

effect(s) are regarded as truly additive. Consequently, it may be possible for a total cumulative HI to 

exceed 1.0, but have no anticipated adverse health effects if the COPCs do not affect the same target 

organ or exhibit the same critical effect 

6.4.3 Quantitative Risk Analysis 

This section presents a summary of the HHRA for Site 17. Uncertainties associated with the risk 

estimates are discussed in Section 6.5. The methodology used to calculate the risks presented in this 

section is provided in Section 6.2. Quantitative risk estimates for potential human receptors were 

developed for those chemicals identified as COPCs. Potential noncarcinogenic and carcinogenic risks for 

adult and adolescent recreational users are summarized in Tables 6-14 and 6-15 for the RME and CTE 

scenarios, respectively. These tables include calculated risks for the 3 EUs evaluated in the HHRA. The 

RAGS-Part D Table 9s in Appendix D.2 provide chemical-specific risks and total His for affected target 

organs for each COPC in each exposure medium. Risks for each receptor are summed across the 

applicable exposure routes. A discussion of the estimated noncarcinogenic and carcinogenic risks is 

provided in the remainder of this section. 

6.4.3.1 Risk Summary for Sediment - North Branch of Pettibone Creek 

This section presents potential risks calculated for exposure to surface sediment in the North Branch of 

Pettibone Creek under the RME scenario. 

Noncarcinogenic Risks - RME 

As shown in Table 6-14, cumulative His for the adult (HI = 0.027) and adolescent (HI = 0.03) recreational 

users under the RME scenarios are less than unity (1.0), indicating that adverse noncarcinogenic effects 

are not anticipated for these receptors under the defined exposure conditions. 
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Cumulative ILCRs (Table 6-14) for the adult and adolescent recreational users (6.9 x 10"6 and 2.6 x 10·6 , 

respectively) are within the USEPA's risk management range, 1x10·6-to 1x10·4 . 

As shown in the RAGS-Part D tables in Appendix D.2, the ILCRs greater than 1x10·5 are mainly the result of 

exposure to PAHs by ingestion and dermal contact with sediment. The ILCR for arsenic (adult ILCR = 1.2 x 

10·6 ) slightly exceeded 1x10·6
. Regarding arsenic, the maximum concentration (10.2 mg/kg) slightly 

exceeded the Illinois EPA sediment background concentration (8.0 mg/kg); arsenic concentrations in 21 

of the 24 samples collected were less than the background level for sediment. In addition, the maximum 

concentration was less than Illinois EPA background soil concentrations within and outside of 

metropolitan areas in Illinois (Illinois EPA, online, March 2002). Therefore, it is likely that the 

concentrations of arsenic detected in Pettibone Creek are naturally occurring in the region. 

6.4.3.2 Risk Summary for Sediment - South Branch of Pettibone Creek 

This section presents potential risks calculated for exposure to surface sediment in the South Branch of 

Pettibone Creek under the RME scenario. 

Noncarcinogenic Risks - RME 

As shown in Table 6-14, cumulative His for the adult (HI = 0.0027) and adolescent (Hi = 0.0044) 

recreational users under the RME scenarios are less than unity (1.0), indicating that adverse 

noncarcinogenic effects are not anticipated for these receptors under the defined exposure conditions. 

Carcinogenic Risks -RME 

The cumulative ILCR (Table 6-14) for the adolescent recreational user (5.4 x 10·1) is less than 1.0 x 10·5 

and the ILCR for the adult (1.6 x 1 o·6
) slightly exceeds 1x10"6

. 

As shown in the RAGS-Part D tables in Appendix D.2, the I LC Rs greater than 1x10·5 are the result of 

exposure to PAHs by ingestion and dermal contact with sediment. However, as discussed above, it is 

likely that the presence of the PAHs in the sediments of Pettibone Creek are related to storm water 

discharges from storm water sewer systems and road runoff. 
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This section presents potential risks calculated for exposure to surface sediment in the Boat Basin under 

the RME scenario. 

Noncarcinogenic Risks - RME 

As shown in Table 6-14, cumulative His for the adult (HI = 0.031) and adolescent (HI = 0.032) 

recreational users under the RME scenarios are less than unity (1.0), indicating that adverse 

noncarcinogenic effects are not anticipated for these receptors under the defined exposure conditions. 

Carcinogenic Risks - RME 

Cumulative ILCRs (Table 6-14) for the adult and adolescent recreational users (8.1 x 10·5 and 3.0 x 10·6 , 

respectively) are within the USEPA's risk management range, 1x10-6 to 1x10"4
. 

As shown in the RAGS-Part D tables in Appendix 0.2, the ILCRs greater than 1x10·5 are mainly the result of 

exposure to PAHs by ingestion and dermal contact with sediment. Arsenic (adult ILCR = 1.2 x 1 o·6) slightly 

exceeded 1 x1 o·6
. The concentrations of arsenic (maximum concentration = 9.9 mg/kg) are likely to be 

naturally occurring in the region. 

6.4.3.4 Risk Summary for Surface Water 

This section presents potential risks calculated for exposure to surface water within Site 17 under the 

RME scenario. As stated previously, six surface water samples were collected at various locations in 

Pettibone Creek and the Boat Basin. These surface water bodies were treated as one exposure unit for 

risk assessment purposes. 

Noncarcinogenic Risks - RME 

As shown in Table 6-14, cumulative His for the adult (HI = 0.036) and adolescent (HI = 0.035) 

recreational users under the RME scenarios are less than unity (1.0), indicating that adverse 

noncarcinogenic effects are not anticipated for these receptors under the defined exposure conditions. 

Carcinogenic Risks - RME 

The cumulative ILCRs (Table 6-14) for the adolescent recreational user (4.8 x 10·1) and the adult 

recreational user (9.7 x 10·1) are less than the lower limit of the USEPA's risk management range, 1 x1 ff6
. 
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This section presents potential risks calculated for ingestion of fish assumed to be caught in the Boat 

Basin under the RME scenario. The risks presented in this section reflect only fish caught in the Boat 

Basin and consumed by the recreational fisherman and do not account for ingestion of fish caught in 

other areas of Lake Michigan or by commercial fisherman. 

Noncarcinoqenic Risks - RME 

As shown in Table 6-14, the cumulative HI for ingestion of fish under the RME scenario (6.6) is greater 

than unity (1.0), indicating that adverse noncarcinogenic health effects are possible under the defined 

exposure conditions. Most of the noncarcinogenic risk (approximately 83 percent) is due to exposure to 

Aroclor-1254 in fish tissue. As indicated previously, the His for fish ingestion were based on fish tissue 

concentrations that were estimated from sediment concentrations. 

Carcinogenic Risks - RME 

The cumulative ILCR {Table 6-14) for ingestion of fish assumed caught in the Boat Basin is 1.8 x 10·4 

which exceeds the upper limit of the USEPA risk management range, 1x10-4
. As indicated in the RAGS­

Part D tables in Appendix D.2, PCBs account for 66 percent of the total cancer risk, and pesticides account 

for the remainder of the risk. 

The risks calculated for the ingestion of recreationally caught fish are subject to the following sources of 

uncertainty: 

• The fish tissue concentrations were estimated from sediment concentrations and sediment 

bioaccumulation factors. Therefore, the calculated risks are based on concentrations estimated by a 

model and not on actual measured tissue concentrations. 

• The fish tissue concentrations were calculated on the assumption that fish are continually exposed to 

contaminants in the surface sediment in the Boat Basin. This assumption would apply only to bottom 

feeding fish that spend most of their time in the study area. This assumption would not apply to game 

fish, such as trout, that are not bottom feeders and whose range would not be confined to the Boat 

Basin. Therefore, the risks based on the calculated concentrations are likely to be overestimated. 
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• The risks calculated for fish ingestion assume that 10 percent of the fish consumed by the 

recreational fisherman were caught in the Boat Basin (Fl = 0.1 ). Although fishing has been observed 

in the Boat Basin, fishing does not appear to occur on a frequent basis. Consequently, potential risks 

based on an Fl of 0.1 are probably overestimated. 

• The risks calculated for fish ingestion for the RME scenario assume that the recreational fisherman 

eats 20 grams (Illinois EPA, April 2002) of fish caught in the Boat Basin per day. According to studies 

reported in the USEPA's Exposure Factors Handbook (USEPA, August 1997), the mean intakes tor 

recreational fisherman ranged from 5-17 g/day and the recommended mean and 95th percentile 

values tor recreational freshwater anglers are 8 g/day and 25 g/day, respectively. Based on the 

information provided in the Exposure Factors Handbook, the risks calculated using an ingestion rate 

of 20 grams per day are likely overestimated. 

• PAHs and arsenic were detected in sediment samples in the Boat Basin but, based on comments 

from Illinois EPA (Illinois EPA, April 2002), these constituents were not included in the risk 

calculations tor fish ingestion. Illinois EPA stated that "PAHs and arsenic should not be included in 

this pathway. Fish are able to metabolize low to moderate amounts of PAHs such that concentrations 

do not accumulate significantly. Fish are also able to metabolize arsenic, plus any that remains in the 

fish will be in a nontoxic form". The omission of PAHs and arsenic may result in an underestimation 

of potential risks. This issue is further discussed in Section 6.5.1.1 of the uncertainty analysis. 

• Pesticide contamination is probably a result of historic use of these compounds throughout the 

watershed, particularly in developed areas. The presence of pesticides may be attributable to typical 

urban runoff from sources such as the golf course located near Pettibone Creek, from historical use 

of pesticides at the industrial facilities, or from historical use of pesticides at NTC Great Lakes. 

6.4.4 Results of the CTE Evaluation 

As discussed in Section 6.2.2, an evaluation of the potential risks associated with the CTE scenario is 

included to provide a measure of the central or average case exposure. Summaries of the estimated 

risks for the CTE scenarios are presented in Table 6-15. 

His for adult and adolescent recreational users exposed to surface sediment and surface water in the 

North and South Branches of Pettibone Creek and in the Boat Basin under the CTE scenario are less 

than unity (1.0), indicating that adverse noncarcinogenic effects are not anticipated for these receptors 

under the defined exposure conditions. 
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ILCRs for adult and adolescent recreational users exposed to surface sediment and surface water in the 

North and South Branches of Pettibone Creek and in the Boat Basin for the CTE scenario are less than 

1.0x10·5 indicating that the probability of these receptors incurring cancer are less than one in a million 

under CTE exposure assumptions. 

The HI for the recreational fisherman eating fish caught in the Boat Basin is 2.6. As with the RME, the 

elevated HI is the result of exposure to Aroclor-1254. The cumulative ILCR for the adult recreational user 

is 2.1 x10·5 which is within the USEPA target risk range, 1x10"6 to 1x10·4. As with the RME scenario, the 

carcinogenic risks for the CTE are mainly due to exposure to PCBs in fish tissue using concentrations 

estimated from sediment concentrations. 

6.5 UNCERTAINTY ANALYSIS 

This section presents a brief summary of uncertainties inherent in the risk assessment and includes a 

discussion of how they may affect the quantitative risk estimates and conclusions of the risk analysis. The 

baseline HHRA for NTC Great Lakes Site 17 was performed in accordance with current USEPA, Illinois 

EPA, and Navy guidance. However, there are varying degrees of uncertainty associated with the baseline 

HHRA. The following sections discuss general uncertainties in risk assessment and uncertainties specific to 

the Site 17 risk assessment. 

6.5.1 General Uncertainty in Risk Assessment 

Uncertainty in the selection of COPCs is related to the current status of the predictive databases, the 

grouping of samples, and the procedures used to include or exclude constituents as COPCs. Uncertainty 

associated with the exposure assessment includes the values used as input variables for a given intake 

route or scenario, the assumptions made to determine exposure point concentrations, and the predictions 

regarding future land use and population characteristics. Uncertainty in the toxicity assessment includes 

the quality of the existing toxicity data needed to support dose-response relationships and the weight-of­

evidence used to determine the carcinogenicity of COPCs. Uncertainty in risk characterization includes 

that associated with exposure to multiple chemicals and the cumulative uncertainty from combining 

conservative assumptions made in earlier steps of the risk assessment process. 

Whereas there are various sources of uncertainty, the direction of uncertainty can be influenced by the 

assumptions made throughout the risk assessment, including selection of COPCs and selection of values 
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for dose-response relationships. Throughout the entire risk assessment, assumptions that consider 

safety factors are made so that the final calculated risks are overestimated and, therefore, conservative. 

Generally, risk assessments carry two types of uncertainty: measurement and informational uncertainty. 

Measurement uncertainty refers to the usual variances that accompany scientific measurements. For 

example, this type of uncertainty is associated with analytical data collected for each site. The risk 

assessment reflects the accumulated variances of the individual values used. 
' 

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity 

and exposure assessments. Often, this gap is significant, such as the absence of information on the 

effects of human exposure to low doses of a chemical, on the biological mechanism of action of a 

chemical, or the behavior of a chemical in soil. 

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the types 

and magnitude of uncertainty involved. Reliance on results from a risk assessment without consideration 

of uncertainties, limitations, and assumptions inherent in the process can be misleading. For example, to 

account for uncertainties in the development of exposure assumptions, conservative estimates must be 

made to make sure that the particular assumptions made are protective of sensitive subpopulations and 

the maximum exposed individuals. If a number of conservative assumptions are combined in an 

exposure model, the resulting calculations can propagate the uncertainties associated with those 

assumptions, thereby producing a much larger uncertainty for the final results. This uncertainty is biased 

toward overpredicting both carcinogenic and noncarcinogenic risks. Thus, both the results of the risk 

assessment and the uncertainties associated with those results must be considered when making risk 

management decisions. 

This interpretation is especially relevant when the risks exceed the point of departure for defining 

"acceptable" risk. For example, when risks calculated using a high degree of uncertainty are less than an 

acceptable risk level (i.e., 1 o·6), the interpretation of no significant risk is typically straightforward. 

However, when risks calculated using a high degree of uncertainty exceed an acceptable risk level (i.e., 

1 o-4), a conclusion can be difficult unless uncertainty is considered. 

6.5.1.1 Uncertainty in Selection of COPCs 

A minor amount of uncertainty is associated with the selection of COPCs that may affect the numerical 

risk estimates presented in the risk assessment. The most significant issues related to uncertainty in 

COPC selection are the existing database (i.e., the use of validated and unvalidated sample results), the 
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inclusion of chemicals potentially attributable to background, the screening levels that are used, and the 

absence of screening levels for a few chemicals detected in the site media. A brief discussion of each of 

these issues is provided in the remainder of this section. 

Existing Databases 

The data used in the risk assessment for Site 17 were obtained from samples collected as part of the 

RI/RA field effort performed by TtNUS in September 2001. No historical data were used for risk 

assessment purposes. However, the historical data have been evaluated qualitatively and were used to 

focus the investigation on compounds (e.g., PAHs, PCBs, pesticides, and metals) most likely to be 

present based on the industrial areas upgradient of NTC Great Lakes. 

Ten percent of the analytical data were validated according to the methodology presented in Section B of 

the QAPP (TtNUS, July 2001 ). A summary of the data validation results and a review of data quality is 

provided in Appendix B. Qualification of data during the formal data validation process is not expected to 

compromise the results of the HHRA. Analytical data qualified as estimated were utilized, even though 

the reported positive concentrations or sample-specific quantitatiori limits may be somewhat imprecise. 

The use of estimated data adds to the uncertainty associated with the risk assessment; however, the 

associated uncertainty is expected to be negligible compared to the other uncertainties inherent in the risk 

evaluation process (i.e., uncertainties with land uses, exposure scenarios, toxicological criteria, etc.). 

Analytical data qualified for blank contamination were used in the baseline risk assessment. When 

determining exposure concentrations via statistical procedures, chemicals not detected were 

conservatively assumed to be present at concentrations equal to one-half the sample-specific quantitation 

limits. Analytical results for some chemicals qualified "R," unreliable, were not used in the risk 

assessment. Because only results of the most recent sampling events were used, the uncertainty in the 

calculated risks associated with the data is minimal. Some uncertainty is introduced into the risk 

assessment because only 10 percent of the data were validated. However, the validated data are 

expected to be representative of overall data quality and the effect of using the unvalidated data on the 

risk assessment should be negligible. 

The database for surface water at Site 17 contains less than 10 samples. The fact that only a small 

number of samples are used to estimate risks can result in uncertainty both with regard to the COPC 

selection and in the EPCs used to estimate potential risks. The direction of the uncertainty is not known. 
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No Base- or site-specific background data are available for NTC Great Lakes. Therefore, for purposes of 

COPC selection, metal concentrations in sediments were compared to background concentrations of 

inorganic chemicals in the Tiered Approach for Evaluation and Remediation of Product Releases to 

Sediments (Illinois EPA, September 2000). The use of non-site-specific background concentrations 

increases the uncertainty in the COPC selection process. The direction ·of the uncertainty is unknown 

(i.e., more or less conservative) but given the fact that only a few constituents were eliminated as COPCs 

on the basis of background, it is likely that use of the Illinois EPA background concentrations resulted in 

an overestimation of risk. In addition, the background comparison was performed by comparing 

maximum site concentrations with the Illinois EPA background concentrations. This method of screening 

inorganic compounds may result in retaining inorganic compounds as COPCs that would not have been 

identified as COPCs based on a more rigorous background evaluation (i.e., the use of statistical testing). 

Therefore, risks for sediment and fish tissue (which are derived from sediment concentrations) may be 

overestimated. 

No background data are available for surface water. Therefore, COPCs were not selected based on 

background comparisons and consequently, the risks calculated for surface water exposures are likely to 

be overestimated. 

COPC Screening Levels 

The use of risk-based screening levels for surface water and sediment based on conservative land use 

scenarios (i.e., residential land use for sediment and ingestion of tap water for surface water), 

corresponding to an ILCR of 1 o-6 and HI of 0.1, should make certain that the significant contributors to 

risk from a site are evaluated. The elimination of chemicals that are present at concentrations that 

correspond to an ILCR less than 10-6 and an HI less than 0.1 should not affect the final conclusions of the 

risk assessment because these chemicals are not expected to cause a potential health concern at the 

concentrations detected. 

In addition, the use of residential screening levels for sediment and surface water is conservative 

because exposure to these media is expected to be less than exposure to residential soil and tap water. 

For example, the residential soil screening levels assume that a potential receptor is exposed to 

chemicals 350 days per year. It is unlikely that a receptor would be exposed to surface water and 

sediment at this frequency in the Great Lakes area because of the long cold winters. Furthermore, the 

residential screening levels for noncarcinogens are conservatively based on the exposure of young 
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children (O to 6 years of age) to chemicals in soil. It is highly unlikely that very young children would be 

able to gain access to the sediments in Pettibone Creek and the Boat Basin on the continuous basis 

assumed by the screening levels. Therefore, applying residential soil screening levels to surface water 

and sediment is extremely conservative. 

The screening levels for fish ingestion were based on USEPA Region 3 RBCs for fish ingestion (USEPA, 

November 2001 ). The Region 3 RBCs were used because they are the only risk-based values for ingestion 

of fish currently available. Use of the Region 3 values is conservative for the recreational scenario 

evaluated for Site 17 because the Region 3 RBCs are based on total fish ingestion (commercially and 

recreationally caught fish) and assume that potential receptors ingest 54 grams of fish per day (The risk 

assessment assumes that the recreational fish ingestion rates are 20 grams/day for the RME and 8 grams 

per day for the CTE). 

PAHs and arsenic were detected in sediment samples in the Boat Basin and fish tissue concentrations for 

these constituents were calculated from the sediment concentrations (See Table 6-5), as discussed 

previously. However, based on comments from Illinois EPA (Illinois EPA, April 2002), PAHs and arsenic 

were not selected as COPCs and were not included in the risk calculations for fish ingestion. Illinois EPA 

stated that "PAHs and arsenic should not be included in this pathway. Fish are able to metabolize low to 

moderate amounts of PAHs such that concentrations do not accumulate significantly. Fish are also able 

to metabolize arsenic, plus any that remains in the fish will be in a nontoxic form". However, some 

literature sources (e.g., TOXNET, online, April 2002) indicate that bioaccumulation factors for PAHs can 

be "low to very high". If PAHs and arsenic were included in the risk assessment, the ILCR for fish 

ingestion (RME) would increase from 1.8 X 10·4 to 6.0 X 10-4
. Therefore, the omission of PAHs and 

arsenic may result in an underestimation of potential risks. 

Absence of COPC Screening Levels 

Because of the lack of toxicity criteria, USEPA Region 9 PRGs could not be calculated for calcium, 

magnesium, sodium, and potassium. This may lead to a slight underestimation of potential risks. 

However, these inorganics are essential nutrients, commonly detected in environmental media. 

Risk-based screening levels are also currently not available for several constituents detected at Site 17 

(e.g., acenaphthylene, benzo(g,h,i)perylene, 2-methylnaphthalene, phenanthrene, delta-BHC, 

endosulfans, chlordanes, and endrin ketone). Therefore, screening levels available for surrogate 

chemicals were used as screening levels for these constituents. The use of surrogates is recommended 

by USEPA Region 1 (USEPA, August 1999). In the COPC selection for Site 17, the screening level for 
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acenaphthene is used as a surrogate for acenaphthylene, pyrene for benzo(g,h,i)perylene and 

phenanthrene, naphthalene for 2-methylnaphthalene, alpha-BHC for delta BHC, endrin for endrin ketone, 

chlordane for chlordane compounds, and endosulfan for endosulfan compounds. The direction of the 

uncertainty from the use of surrogate compounds is not known. 

6.5.1.2 Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arises because of the methods used to calculate EPCs, the 

determination of land use conditions, the selection of receptors and scenarios, and the selection of 

exposure parameters. Each of these is discussed below. 

Exposure Point Concentrations 

Uncertainty is associated with the use of the 95 percent UCL on the mean concentration as the EPC. As 

a result of using the 95 percent UCL, the estimations of potential risk for the RME scenario are most likely 

to be overstated because this is a representation of the upper limit that potential receptors would be 

exposed to over the entire exposure period. In some cases, the maximum concentration was used as the 

EPC because datasets (e.g., surface water) contained less than 10 samples or because the UCL was 

greater than the maximum concentration. Use of the maximum concentration tends to overestimate 

potential risks because receptors are assumed to be exposed continuously to the maximum concentration 

for the entire exposure period. Uncertainty is also introduced when the nondetects are assigned a value 

of one-half the quantitation limit when calculating the EPC. This may either overestimate or 

underestimate the risks to potential receptors. 

The fish tissue concentrations were estimated from sediment concentrations and sediment 

bioaccumulation factors. Therefore, there is uncertainty in the calculated risks because they are based 

on concentrations estimated by a model and not on actual measured tissue concentrations. In addition, 

the fish tissue concentrations were calculated on the assumption that fish are continually exposed to 

contaminants in the surface sediment in the Boat Basin. This assumption would apply only to bottom 

feeding fish that spend most of their time in the study area. This assumption would not apply to game 

fish, such as trout, that are not bottom feeders and whose range would not be confined to the Boat Basin. 

Therefore, the risks based on the calculated concentrations are likely to be overestimated. 
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The current land use patterns in Pettibone Creek. and the Boat Basin are well established, thereby 

reducing the uncertainty associated with land use assumptions. Land use at Site 17 is currently limited to 

recreational users and is expected to be used for these purposes in the future. 

Exposure Routes and Receptor Identification 

The determination of various receptor groups and exposure routes of potential concern was based on 

current land use observed at the site. Therefore, the uncertainty associated with the selection of 

exposure routes and potential receptors (i.e., recreational users) is minimal because they are considered 

to be well defined. 

Exposure Parameters 

Each exposure factor (for RME and CTE scenarios) selected tor use in the risk assessment contains 

some associated uncertainty. Generally, exposure factors are based on surveys of physiological and 

lifestyle profiles across the United States. The attributes and activities studied in these surveys generally 

have a broad distribution. To avoid underestimation of exposure, USEPA guidelines (e.g., USEPA, 

March 1991) tor the RME receptor were used, it applicable, which generally specify the use of the 95th 

percentile tor most parameters. Therefore, the selected exposure factors tor the RME receptor represent 

the upper bound of the observed or expected practices which are characteristic of the majority of the 

population. Because the USEPA does not currently provide exposure parameters tor recreational surface 

water and sediment exposures, professional judgement was used to estimate the values of several 

exposure parameters tor these pathways. For example, the recreational users were assumed to be 

exposed two days a week in warm weather months (52 days per year). When using professional 

judgement, an effort was made to be reasonably conservative. However, the use of professional 

judgement adds uncertainty to the risk assessment. The direction of the uncertainty is unknown. 

Generally, uncertainty can be assessed quantitatively tor many assumptions made in determining factors 

tor calculating exposures and intakes. Many of these parameters were determined from statistical 

analyses on human population characteristics. Otten, the database used to summarize a particular 

exposure parameter (i.e., body weight) is quite large. Consequently, the values chosen tor such variables 

in the RME scenario have low uncertainty. For many parameters tor which limited information exists 

(e.g., dermal absorption of chemicals from sediment, recreational exposure frequency, fish ingestion 

rates), greater uncertainty exists. For example, current USEPA guidance (USEPA, September 2001) 

does not provide dermal absorption factors tor exposure to VOCs and most metals (except arsenic and 
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cadmium) in soil. Therefore, risks for dermal contact from sediment are not evaluated for VOCs and 

metals other than arsenic and cadmium. Consequently, risks from exposure to sediment may be 

underestimated by omitting these constituents from the dermal risk assessment. 

The risks calculated for fish ingestion for the RME scenario assume that the recreational fisherman 

consumes 20 grams (Illinois EPA, April 2002) of fish caught in the Boat Basin per day. According to 

studies reported in the USEPA's Exposure Factors Handbook (USEPA, August 1997), the mean intakes 

for recreational fisherman range from 5-17 g/day and the recommended mean and 95th percentile values 

for recreational freshwater anglers are 8 g/day and 25 g/day, respectively. Based on the information 

provided in the Exposure Factors Handbook, the risks calculated using an ingestion rate of 20 grams per 

day are likely overestimated. 

The risks calculated for fish ingestion assume that 10 percent of the fish consumed by the recreational 

fisherman were caught in the Boat Basin (Fl = 0.1 ). Although fishing has been observed in the Boat 

Basin, fishing does not appear to occur on a frequent basis. Consequently, potential risks based on an Fl 

of 0.1 are probably overestimated. 

Some of the exposure parameters used to calculate exposures and risks in this report are selected from a 

distribution of possible values including USEPA guidance (USEPA, March 1991 and May 1993) and 

dermal guidance (USE PA, August 1997 and September 2001 ). For the RME scenario, the value 

representing the 95th percentile is generally selected for each parameter to make sure that the 

assessment bounds the actual risks from a postulated exposure. This risk number is used in risk 

management decisions but does not indicate what a more average or typical exposure might be or what 

risk range might be expected for individuals in the exposed population. To address these issues, USEPA 

(USEPA, February 1992) has suggested the use of the CTE receptor, whose intake variables are often 

set at approximately the 50th percentile of the distribution. The risks for this receptor seek to incorporate 

the range of uncertainty associated with various intake assumptions. Some of the parameters presented 

in this risk assessment were estimated using professional judgment, although USEPA does provide 

limited guidance for the CTE evaluation (USEPA, May 1993). 

Exposure parameters for the RME and CTE scenarios are presented in Tables 6-7 through 6-11. Results 

of the CTE evaluation (calculated risks) are presented in Section 6.4.4. 
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Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs and use of 

available criteria) are presented in this section. 

Derivation of Toxicity Criteria 

Uncertainty associated with the toxicity assessment is associated with hazard assessment and dose­

response evaluations for the COPCs. The hazard assessment deals with characterizing the nature and 

strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in 

animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated 

as a weight-of-evidence determination, using the USEPA methods. Positive animal cancer test data 

suggest that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal 

data cannot necessarily be used to predict the target tissue in humans. In the hazard assessment of 

noncancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target 

tissues and type of effects) anticipated in humans. 

Uncertainty in hazard assessment arises from the nature and quality of the animal and human data. 

Uncertainty is reduced when: similar effects are obseNed across species, strain, sex, and exposure 

route; the magnitude of the response is clearly dose related; pharmacokinetic data indicate a similar fate 

in humans and animals; postulated mechanisms of toxicity are similar for humans and animals; and the 

chemical of concern is structurally similar to other chemicals for which the toxicity is more completely 

characterized. 

Uncertainty in the dose-response evaluation includes the determination of a CSF for the carcinogenic 

assessment and derivation of an RfD or reference concentration (RfC) for the noncarcinogenic 

assessment. Uncertainty is introduced from interspecies (animal to human) extrapolation which, in the 

absence of quantitative pharmacokinetic or mechanistic data, is usually based on consideration of 

interspecies differences in basal metabolic rate. Uncertainty also results from intraspecies variation. Most 

toxicity experiments are performed with animals that are very similar in age and genotype, so intragroup 

biological variation is minimal. but the human population of concern may reflect a great deal of 

heterogeneity including unusual sensitivity or tolerance to the COPC. Even toxicity data from human 

occupational exposures reflect a bias because only those individuals sufficiently healthy to attend work 

regularly (the "healthy worker effect") and those not unusually sensitive to the chemical are likely to be 

occupationally exposed. Finally, uncertainty arises from the quality of the key study from which the 

quantitative estimate is derived and the database. For cancer effects, the uncertainty associated with 
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dose-response factors is mitigated by assuming the 95 percent upper bound for the CSF. Another source 

of uncertainty in carcinogenic assessment is the method by which data from high doses in animal studies 

are extrapolated to the dose range expected for environmentally exposed humans. The linearized 

multistage model, which is used in nearly all quantitative estimations of human risk from animal data, is 

based on a nonthreshold assumption of carcinogenesis. Evidence suggests, however, that epigenetic 

carcinogens, as well as many genotoxic carcinogens, have a threshold below which they are 

noncarcinogenic. Therefore, the use of the linearized multistage model is conservative for chemicals that 

exhibit a threshold for carcinogenicity. 

For noncancer effects, additional uncertainty factors may be applied in the derivation of the RfD or RfC to 

mitigate poor quality of the key study or gaps in the database. Additional uncertainty for noncancer 

effects arises from the use of an effect level in the estimation of an RfD or RfC, because this estimation is 

predicated on the assumption of a threshold below which adverse effects are not expected. Therefore, 

an uncertainty factor is usually applied to estimate a no-effect level. Additional uncertainty arises in 

estimation of an RfD or RfC for chronic exposure from subchronic data. Unless empirical data indicate 

that effects do not worsen with increasing duration of exposure, an additional uncertainty factor is applied 

to the no-effect level in the subchronic study. Uncertainty in the derivation of RfDs is mitigated by the use 

of uncertainty and modifying factors that normally range between 3 and 10. The resulting combination of 

uncertainty and modifying factors may reach 1,000 or more. 

The derivation of dermal RfDs and CSFs from oral values may cause uncertainty. This is particularly the 

case when chemical-specific gastrointestinal absorption rates are not available in the literature or when 

only qualitative statements regarding absorption are available. 

Uncertainty Associated with Evaluation of the Dermal Exposure Pathway 

According to RAGS-Part E (US EPA; September 2001 ), risks from dermal absorption from soil are to be 

quantitatively evaluated for arsenic, cadmium, chlordane, 2,4-dichlorophenoxyacetic acid, DDT, TCDD (and 

other dioxins), PAHs, PCBs, pentachlorophenol, and SVOCs because of the limited guidance available to 

estimate exposure to soil via dermal contact for other constituents. Therefore, the dermal route of exposure 

is evaluated quantitatively for these chemicals only. Risks from dermal exposure to VOCs and metals (other 

than arsenic and cadmium) identified as COPCs for Site 17 were not quantified in the risk assessment. 

Consequently, potential risks may be underestimated by excluding these constituents from the dermal risk 

assessment calculations. 
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Quantitation of the dermal pathway for PAHs may add additional uncertainty to the risk assessment 

because it may not be appropriate to use the oral slope factor to evaluate risks from dermal exposure to 

PAHs (USEPA, December 1989). This is because PAHs are known to cause skin cancer at the point of 

contact, rather than from systemic action. 

Uncertainty Associated with Evaluation of Arsenic 

Arsenic was selected as a COPC for sediment and fish tissue. Although the more restrictive basis for 

evaluating risk associated with exposure to arsenic is to assume it is a carcinogen, carcinogenic effects 

are not the primary health effects expected to be manifested on exposure to arsenic. Scientific 

information indicates that humans are capable of metabolizing arsenic to expedite its elimination from the 

body (ATSDR, 1997). Its elimination from the body obviously mitigates the possibility for arsenic to 

manifest carcinogenic effects. Therefore, evaluating arsenic as a noncarcinogen would be more 

appropriate. However, arsenic was conservatively evaluated as a carcinogen in this risk assessment. 

Consequently, risks for this chemical are probably overestimated to some degree. 

Specifically, the body methylates the arsenic to form monomethyl arsenic and dimethyl arsenic. A limited 

capacity exists for the body to methylate arsenic, but this limit is generally reached when the body's 

intake of arsenic exceeds approximately 500 µg/day. The maximum estimated concentration of arsenic in 

fish tissue at the site was 0.41 mg/kg. Assuming a fish ingestion rate of 20 grams per day, exposure to 

this concentration corresponds to an approximate intake of 8.2 µg-arsenic/day. This intake is well within 

the body's ability to metabolize arsenic. Although some humans may be more sensitive to arsenic, in that 

they are "poor methylators," the average exposure concentration for the site is usually orders of 

magnitude less than the normal limit of metabolic saturation and is most likely less than levels that would 

trigger responses in sensitive individuals. 

Use of Chromium Toxicity Criteria 

Chromium was identified as a COPC for surface water, sediment, and fish tissue in Pettibone Creek and 

the Boat Basin. Some uncertainty is associated with the evaluation of chromium that was assumed to be 

present in its hexavalent state. Because hexavalent chromium is considered to be more toxic than 

trivalent chromium, which is more common, risks for this chemical are probably overestimated to some 

degree. Since His for chromium (as hexavalent chromium) are less than unity (1.0} by more than an 

order of magnitude for the receptors evaluated at Site 17, the actual risks from exposure to chromium at 

the site are expected to be negligible. 
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NCEA provisional RfDs are used to evaluate noncarcinogenic effects from exposure to aluminum, copper, 

and iron. The provisional RfDs for these chemicals are based on allowable intakes, rather than on 

adverse effect levels. Therefore, there is some degree of uncertainty associated with the use of the RfDs. 

Note that some USEPA regions (e.g., Region 1) consider the use of the oral RfD for aluminum, copper, 

and iron inappropriate and recommend that these metals not be quantitatively evaluated in risk 

assessments. 

6.5.1.4 Uncertainty in the Risk Characterization 

Uncertainty in risk characterization results primarily from assumptions made regarding additivity of effects 

from exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing 

cancer risks for several substances across different exposure pathways. This assumes that each 

substance has a similar effect and/or mode of action. Often compounds affect different organs, have 

different mechanisms of action, and differ in their fate in the body, so additivity may not be an appropriate 

assumption. However, the assumption of additivity is made to provide a conservative estimate of risk. 

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no 

information is available to determine the potential for antagonism or synergism for the COPCs. 

Therefore, the uncertainty regarding antagonistic or synergistic effects is ambiguous because potential 

human health risks may either be underestimated or overestimated. 

6.6 SUMMARY AND CONCLUSIONS 

Site 17, Pettibone Creek and the Boat Basin are located within NTC Great Lakes. Pettibone Creek flows 

through a ravine (named Pettibone Creek Ravine) that ranges from approximately 50 to 100 feet in height 

with 30 to 70-degree slopes and defines the boundaries between different areas of the Main Installation. 

The Pettibone Creek system consists of a north and south branch that merge and flow east into Lake 

Michigan via the Boat Basin. The North Branch of Pettibone Creek begins outside of the Main Installation 

in an urbanized area zoned for light industry and is the discharge point for storm sewers within the City of 

North Chicago and NTC Great Lakes. The South Branch originates in a residential area southwest of the 

Department of Veteran's Affairs Hospital, and flows to the east and then to the north through a private golf 

course before entering the Main Installation site. The Pettibone Creek study area ranges from the culvert 

at the northern end of North Branch Pettibone Creek and the golf course/NTC Great Lakes property limit 

of the South Branch Pettibone Creek downstream to the west end of the bridge upstream of the Boat 

Basin. 
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Adult and adolescent recreational users were evaluated as potential receptors in the HHRA for Site 17. 

These receptors were evaluated for exposure to surface water and sediment. Adult recreational users were 

also evaluated for exposure to fish assumed to be caught in the Boat Basin. 

Potential risks associated with inhalation exposures are considered to be minimal and were not evaluated in 

the quantitative risk assessment. Inhalation of volatile emissions and fugitive dust from sediment were not 

considered to be appropriate for sediment because of high moisture content associated with sediment 

matrices. Although a number of VOCs were selected as COPCs in surface water samples collected 

mainly in the North Branch of Pettibone Creek (based on screening levels for residential ingestion of tap 

water), inhalation exposure from surface water emissions was considered to be relatively insignificant 

because of dilution by water and air, and because of the infrequent exposures expected to occur. 

The list of COPCs for Site 17 includes the following: 

Surface Sediment - North Branch of Pettibone Creek 

Benzo(a)anthracene, benzo( a)pyrene, benzo(b )fluoranthene, benzo(k)fluoranthene, 

indeno(1,2,3-cd)pyrene, 4,4'-DDT, Aroclor-1254, arsenic, cadmium, chromium (total), copper, mercury, 

thallium 

Surface Sediment - South Branch of Pettibone Creek 

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene, thallium 

Surface Sediment - Boat Basin 

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene, Aroclor-1254, 

Aroclor-1260, arsenic, iron 

Surface Water - Pettibone Creek and the Boat Basin 

Bromodichloromethane, chlorodibromomethane, chloroform, cis-1,2-dichlorethene, tetrachloroethene, 

trichloroethene, vinyl chloride, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, aluminum, arsenic, chromium (total), iron, 

lead, manganese, mercury 
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bis(2-Ethylhexyl) phthalate, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, aldrin, alpha-BHC, alpha-chlordane, 

beta-BHC, delta-BHC, dieldrin, endrin ketone, gamma-BHC (Lindane), gamma-chlordane, Aroclor-1254, 

Aroclor-1260, aluminum, antimony, beryllium, cadmium, chromium (total), cobalt, copper, iron, mercury, 

nickel, selenium, vanadium, zinc 

Under currenVfuture land use, quantitative estimates of noncarcinogenic and carcinogenic risks (His and 

ILCRs, respectively) were developed for adult and adolescent recreational users hypothetically exposed to 

COPCs in surface water, surface sediment, and fish ingestion. 

Risks from Exposure to Surface Sediment 

His for adult and adolescent recreational users in Pettibone Creek and the Boat Basin were less than unity 

(1.0). The ILCR for the adolescent recreational user for exposure to sediment in the South Branch of 

Pettibone Creek was less than 1.0 x 1 o·6 . The ILCR for the adult recreational user for exposure to surface 

sediment in the South Branch of Pettibone Creek (1.6 x 10·6) was within the USEPA risk management 

range, 1.0 x 10·5 to 1.0 x 10-4
. ILCRs for adult (6.9 x 10-6) and adolescent (2.6 x 10·6) recreational users for 

exposure to surface sediment in the North Branch of Pettibone Creek and the Boat Basin were within the 

USEPA risk management range. Risks greater than 1.0 x 10·5 were mainly the result of exposure to PAHs. 

Risks from Exposure to Surface Water 

His for adult and adolescent recreational users from exposure to COPCs in Pettibone Creek and the Boat 

Basin were less than unity. The ILCRs for the adult and adolescent recreational users for exposure to 

surface water were less than 1.0 x 10-6
. 

Risks from Exposure by Fish Ingestion 

The ILCR for the ingestion of fish caught by the recreational fisherman (1.8 x 10-4
) exceeded 1.0 x 104 and 

the total HI (6.6) was greater than unity (1.0). As indicated in the RAGS-Part D tables in Appendix D.2, 

PCBs account for 66 percent of the total cancer risk for fish ingestion, and pesticides account for the 

remainder of the cancer risk. There are a number of significant uncertainties associated with the fish 

ingestion risks, including the fact that the fish tissue concentrations were not actual fish tissue 

concentrations but were estimated from sediment concentrations and sediment bioaccumulation factors. 

Other important sources of uncertainty for the fish ingestion scenario are: (1) the calculated fish tissue 

concentrations assume that fish are continually exposed to contaminants in the surface sediment in the 
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Boat Basin; (2) the risks calculated for fish ingestion assume that 10 percent of the fish consumed by the 

recreational fisherman were caught in the Boat Basin; (3) the risks for the AME scenario assume that the 

recreational fisherman eats 20 grams (Illinois EPA, April 2002) of fish caught in the Boat Basin per day; 

and (4) PAHs and arsenic were not included in the fish ingestion based on comments from Illinois EPA 

(Illinois EPA, April 2002). These factors, except for the omission of PAHs and arsenic, are conservative 

and may result in an overestimation of potential risks. 

In summary, no significant potential health hazards are associated with exposure to COPCs in surface water 

and surface sediment under the recreational land use scenarios. The quantitative risk evaluation indicates 

that noncarcinogenic His were less than unity (1.0) for adult and adolescent recreational users. 

Carcinogenic risks were less than or within the USEPA's risk management range, 1x10-6 to 1x104
. The His 

and ILCRs estimated for recreational fisherman consuming fish contaminated with PCBs and pesticides 

exceeded USEPA benchmarks. However, these elevated risks were not based on actual measured fish 

tissue samples but rather on concentrations estimated by a model. 
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Exposure Medium: Sediment 
Ex osure Point: Site 17 - North Branch Pettibone Creek 

Minimum Minimum 
CAS Number Chemical 

Concentration Qualifier 

Volatiles (mg/kg) 

75-09-2 Methvlene Chloride 0.011 

Semivolatiles (mg/ka) 

91-57-6 2-Methvlnaohthalene 161 0.055 j 

208-96-8 Acenaohthvlene 0.013 j 

120-12-7 Anthracene 0.037 

100-52-7 Benzaldehvde 1.5 
56-55-3 

~,;;J• 
0.15 

50-32-8 0.13 

205-99-2 0.15 

191-24-2 0.07 
207-08-9 : . . . 0.078 

117-81-7 Bis(2-ethvlhexvllohthalate 0.28 j 

85-68-7 Butvl Benzvl Phthalate 0.037 j 

105-60-2 Caorolactam 0.057 j 

86-74-8 Carbazole 0.075 j 

218-01-9 Chrvsene 0.15 

132-64-9 Dibenzofuran 0.037 j 

206-44-0 Fluoranthene 0.38 

86-73-7 Fluorene 0.021 j 

193-39-5 .- . .. 0.07 

85-01-8 Phenanthrene (Sl 0.21 

108-95-2 Phenol 0.094 j 

129-00-0 Pvrene 0.31 
Pesticides/PCB& (mQ/k11) 

72-54-8 4,4'-DDD 0.0023 

72-55-9 4,4'-DDE 0.0043 
50-29-3 ···-·· 0.0049 

309-00-2 Aldrin 0.0064 j 

5103-71-9 Aloha-Chlordane 1'l 0.00016 j 

11097-69-1 0.056 

11096-82-5 Aroclor-1260 0.041 

60-57-1 Dieldrin 0.00023 j 

959-98-8 Endosulfan 1161 0.0011 j 

33213-65-9 Endosulfan II 181 0.00052 j 

72-20-8 Endrin 0.0026 j 

7421-93-4 Endrin Aldehvde 191 0.0033 

5103-74-2 Gamma-Chlordane 171 0.00091 j 

1024-57-3 Heotachlor Eooxide 0.00013 j 

TABLE 6-1 

OCCURRENCE, DISTRIBUTION, ANO SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 
SITE 17- PETTIBONE CREEK - NORTH BRANCH 

NTC GREAT LAKES 
PAGE 1OF2 

Location of Concentration 
Maximum Maximum Detection Range of Background 

Maximum Used For 
Concentration Qualifier Frequency Detection Limits Value!2l 

Concentration Screening(l) 

0.011 PCSD0401 1/6 0.0053 - 0.0064 0 011 NA 

0.093 j PCSD2301 3/6 036-0.41 0.093 NA 

0.092 j PCSD1001 8124 0 4- 16 0.092 NA 

4 PCSD0101 24/24 -- 4 NA 

1.5 PCSD0401 1/6 0 35 - 0.42 1.5 NA 
11 PCSD0101 24/24 -- 11 NA 

11 PCSD0101 24/24 -- 11 NA 

12 PCSD0101 24/24 -- 12 NA 

7.5 j PCSD0101 23/24 0.085 7.5 NA 
6.3 PCSD0101 24/24 -- 6.3 NA 

0.68 PCSD2301 6/6 -- 0.68 NA 

0.037 j PCSD1801 1/6 0.36 - 0.42 0.037 NA 

0.057 j PCSD1801 1/6 0.36 - 0.42 0.057 NA 

0.72 PCSD1401 6/6 -- 0.72 NA 

12 PCSD0101 24/24 -- 12 NA 

0.25 j PCSD1401 616 -- 0.25 NA 

33 PCSD0101 24/24 -- 33 NA 

2.4 j PCSD0101 24/24 -- 2.4 NA 
5.8 j PCSD0101 24/24 -- 5.8 NA 

24 PCSD0101 24/24 -- 24 NA 
0.094 j PCSD0401 1/6 0.35 - 0.42 0.094 NA 

27 PCSD0101 24/24 -- 27 NA 

0.17 PCSD1901 24/24 -- 0.17 NA 

0.21 PCSD1901 24/24 -- 0.21 NA 
1.8 PCSD0501 24/24 -- 1.8 NA 

0 0064 j PCSD0101 1/24 0.0019 - 0.21 0.0064 NA 

0.0069 j PCSD1901 14/22 0 0019 - 0.21 0.0069 NA 
0.44 PCSD1901 14/24 0.035 - 0.043 0.44 NA 

0.15 PCSD0301 12/23 0.035 - 0.043 0.15 NA 

0.0017 j PCSD2101 6/22 0.018 - 0.21 0.0017 NA 
0.0011 j PCSD1201 1/24 0.0019 - 0.21 0.0011 NA 

0.012 j PCSD0101 9/24 0.0041 - 0.21 0.012 NA 

0.0026 j PCSD0401 1/24 0.0019 - 0.21 0.0026 NA 
0.0033 PCSD1001 1/24 0.0019 - 0.21 0.0033 NA 

0.0029 j PCSD0401 7/24 0.0019 - 0.21 0.0029 NA 

0.0002 j PCSD1001 3/24 0 0019 - 0.21 0.0002 NA 

USE PA Potential 
Rationale for 

Potential Contaminant 
Region 9 PAG ARARfTBC ARARfTBC 

COPC 
Flag Deletion or 

131 lngcSt~on !.Cl Source 
Selection csi 

8.9 c 85 TACO No BSL I 

5.6 N 1600 TACO No BSL 
370 N 4700 TACO No BSL 

2200 N 23000 TACO No BSL 
610 N NA NA No BSL -· . c TACO --••A•· c ,. TACO -· . c TACO 

230 N 2300 TACO 
_,.._ 

c 9 TACO 

35 c 46 TACO No BSL 
1200 N 16000 TACO No BSL 
3100 N NA NA No BSL 

24 c 32 TACO No BSL 
62 c 88 TACO No .BSL 
29 N NA NA No BSL 

230 N 3100 TACO No BSL 

260 N 3100 TACO No BSL 

--··:)' ... c I• TACO 

230 N 2300 TACO No BSL 
3700 N 47000 TACO No BSL 
230 N 2300 TACO No BSL 

2.4 c 3 TACO No BSL 
1 7 c 2 TACO No BSL -It- c 2 TACO 

0.029 c 0.04 TACO No BSL 
1.6 c 1.8 TACO No BSL 

-~ c 1 TACO 

0.22 c 1 TACO No BSL 

0.03 c 0.04 TACO No BSL 
37 N 470 TACO No BSL 
37 N 470 TACO No BSL 

1.8 N 23 TACO No BSL 
1.8 N 23 TACO No BSL 

1.6 c 1.8 TACO No BSL 

0.053 c 0.07 TACO No BSL --



(j) 

c'.n 
0 

CAS Number Chemical 

lnorganics (m1 ~ka) 
7429-90-5 Aluminum 
7 440-36-0 Ant1monv 
7440-38-2 

Minimum 
Concentration 

TABLE 6-1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 
SITE 17- PETTIBONE CREEK - NORTH BRANCH 

Minimum Maximum Maximum 
Qualifier Concentration Qualifier 

Location of 
Maximum 

Concentration 

NTC GREAT LAKES 
PAGE 2 OF 2 

Detection 
Frequency 

Range of 
Detection Limits 

Concentration 
8 

k d USEPA 
Used For 

8~8~~;~)n Region 9 PRG 
Screening<1l 1') 

Potential 
ARARfTBC 
Ingestion 14) 

Potential 
ARARfTBC 

Source 

1960 4810 PCSD1001 24/24 ·· 4810 NA 7600 N NA NA 
0.27 1.5 PCSD0101 11/24 0.29 - 0.87 1.5 NA 3.1 N 31 TACO 
3.7 10.4 PCS00101 24/24 -- 10.4 : • C '"" TACO 

7440-39-3 Barium I 17.2 122 PCSD0601 24/24 -- 122 145 I 540 N 5500 TACO I 
7440-41-7 Bervllium I 0.39 14 PCSD1501 18/24 024-036 1.4 I NA I 15 N 160 TACO I 
7440-43-9 . • 0 11 4.2 PCSD1501 21/24 0 06 4.2 1 N 78 TACO 
7440-70-2 Calcium 34300 110000 PCSD0601 24/24 110000 NA NA N NA NA 

7440-47-3 8.4 55.8 J PCSD0101 24/24 -- 55.8 1 C 230 TACO 

COPC 
Flag 

No 
No 

Rationale for 
Contaminant 
Deletion or 
Selection f&I 

BSL 
BSL 

No I BSL, BKG I 
No I BSL I 

No NUT 

No BSL 7440-48-4 Cobalt 4 11.3 PCSD2101 24/24 -- 11.3 NA I N 4700 TACO 

t;~:~~~:~~:~~~~;t:::=tt~e~~:~~L·=-==============t===1~~~7j:~t:::==t=~J'=:=::1==~1J~~~~~o'=:==t===~t==!::£:~g~i~~~~~~~~~Cj==j~~:~;~~:==:t:====~~~~====::t===1J~~~o~:o~::jll1l8~0j~io .. ~-'=Ao,·~·~~~N~"-f--~2~~0~~~0~-1-~~:~~:=A=:~-+---'~~~'---1-~-=~=~=~~--1 
7439-95-4 Maanes1um 17900 51400 PCSD1201 24/24 ·· 51400 NA NA NA No NUT 
7 439-96-5 Manoanese 243 662 PCSD0601 24/24 ·· 662 1300 3700 T AGO No BKG 
7439-97-6 0.04 4.7 PCS01401 24/24 -- 4.7 ••• 23 TACO 
7440-02-0 Nickel 8.1 23 PCSD1301 24/24 ·· 23 26 160 N 1600 TACO 
7440-09-7 Potassium 292 798 PCSD1001 24/24 ·· 798 1500 NA N NA NA 
7782-49-2 Selenium 0.46 6.6 PCSD1601 4/24 0.35 - 0.43 6.6 NA 39 N 390 TACO 
7440-22-4 Silver 0.55 3.2 PCSD0401 8/24 0.09 - 0.57 3.2 5 39 N 390 TACO 
7440-23-5 Sodium 128 658 PCS01501 24/24 ·· 658 NA NA N NA NA 
7440-28-0 0.74 2.1 J PCSD1001 13/24 0.61-0.73 2.1 NA _,._"f' ... N 6.3 TACO 
7440-62-2 Vanadium 7.1 17.9 PCSD0901 24/24 ·· 17.9 NA 55 N 550 TACO 
7440-66-6 Zinc 126 2120 PCSD1501 24/24 ·· 2120 : 1 2300 N 23000 TACO 

No 
No 
No 
No 
No 

No 
No 

BSL BKG 
NUT BKG 

BSL 
BSL 
NUT 

BSL 
BSL 

1 Maximum concentration used as screening value 
2 Illinois EPA Unsieved Stream Sediment Background 

Definitions: AAAR/TBC = Applicable or Relevant and Appropriate RequiremenV To Be Considered 
C =carcinogen 

3 Based on Preliminary Remediation Goals, USE PA Region 9, November 2000, Residential land use (Cancer benchmark value= 1 E-06, Hazard Quotient= 0.1 ). 
Residential Soil Remediation Objective (SRO) for ingestion pathway, Illinois EPA, TACO, online March 2002. 
Rationale Codes 

Selection Reason Above Screening Levels (ASL) 

Deletion Reason Maximum detected concentration is below background screening level (BKG) 
Essential Nutrient (NUT) 
Below Screening Levels (BSL) 
No Toxicity Information (NTX) 

2~Methylnaphthalene evaluated as naphthalene Benzo(g.h,i)perylene and phenanthrene evaluated as pyrene. 
Alpha- and gamma-chlordane evaluated as chlordane. 
Endosulfan I, and endosulfan II evaluated as endosulfan. 
Endrin aldehyde evaluated as endrin. 

10 Chromium evaluated as hexavalent chromium. 
Chemical names in bold indicate that chemical was selected as a COPC 

COPC = Chemical of Potential Concern 
J = Estimated Value 
N = noncarcinogen 
NA = Not Applicable 
TACO= Tiered Approach to Corrective Action Objectives, Illinois EPA, onhne March 2002. 



120-12-7 
56-55-3 
50-32-8 
205-99-2 

191-24-2 
207-08-9 
117-81-7 
218-01-9 
206-44-0 
86-73-7 
193-39-5 

85-01-8 
129-00-0 

72-55-9 
50-29-3 
5103-71-9 
12672-29-6 
11097-69-1 
11096-82-5 

60-57-1 
33213-65-9 
72-20-8 

7421-93-4 
5103-74-2 
1024-57-3 

Chemical 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Aroclor-1254 

Aroclor-1260 
Dieldrin 

Endosulfan II ''1 

Endrin 

Minimum 
Concentration 

0.0089 

0.025 
0.019 
0.069 
0.066 

0.061 
0.034 
0.034 

0.08 
0.065 
0.16 

0.013 
0.037 

0.085 
0.13 

0.0076 
0.01 

0.0085 
0.00035 

0.05 
0.084 
0.055 

0.00016 
0.0003 

0.00042 
0.004 

0.00031 
0.00015 

TABLE 6-2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 
SITE 17- PETTIBONE CREEK - SOUTH BRANCH 

Minimum Maximum Maximum 
Qualifier Concentration Qualifier 

0.0089 

0.051 
1.1 
2.8 
2.1 

2.2 

0.99 
1.3 

0.13 

2.9 
9 

0.41 
0.88 

6.3 
6.4 

0.032 
0.031 

0.29 
0.0024 

0.05 
0.14 

0.055 
0.0029 
0.0019 
0.0013 
0.004 

0.0016 
0.00046 

NTC GREAT LAKES 

Location of 
Maximum 

Concentration 

PCSD2901 

PCSD3501 
PCSD2701 
PCSD2701 
PCSD2701 
PCSD2701 

PCSD2701 
PCSD2701 
PCSD2901 
PCSD2701 
PCSD2701 
PCSD2701 
PCSD2701 

PCSD2701 
PCSD2701 

PCSD3501 
PCSD2701 
PCSD3101 
PCSD2901 
PCSD3101 
PCSD2901 

PCSD3301 
PCSD2801 
PCSD3301 
PCSD2801 
PCSD3401 
PCSD2701 
PCSD2801 

PAGE 1OF2 

Detection 
Frequency 

1/2 

2/14 
14/14 
14/14 

14/14 

14/14 

14/14 
14/14 

2/2 
14/14 
14/14 
14/14 
14/14 

14/14 
14/14 

14/14 
14/14 

14/14 
13/14 
1/14 
3/14 
1/14 

12/13 
7/14 
4/14 
1/14 

12/14 
4/14 

Range of 
Detection Limits 

0.0063 

0.079 - 4.1 

0.02 
0.04. 0.046 
0.04. 0.046 

0.039 - 0.045 
0.02 

0.002. 0.02 
0.002. 0.02 

0.002 - 0.02 
0.002 - 0.02 
0.002. 0.02 

Concentration USEPA 
Used For Background Region 9 PAG 

Screening<11 Value(2) f'I 

0.0089 

0.051 
1.1 
2.8 
2.1 
2.2 

0.99 
1.3 

0.13 
2.9 

9 
0.41 
0.88 

6.3 
6.4 

0.032 
0.031 
0.29 

0.0024 
0.05 
0.14 

0.055 
0.0029 
0.0019 
0.0013 
0.004 

0.0016 
0.00046 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8.9 

N 
230 N 

2.4 c 
1.7 c 
1.7 c 
1.6 c 

0.22 c 
0.22 c 
0.22 c 
0.03 c 
37 N 
1.8 N 

1.8 N 
1.6 c 

0.053 c 

Potential 
ARARfTBC 
Ingestion !4I 

88 
3100 

3100 
0.9 

2300 
2300 

3 
2 
2 

1.8 

0.04 
470 
·23 
23 
1.8 

Q.Q7 

Potential 
ARARfTBC 

Source 

TACO 
TACO 
TACO 
TACO 

TACO 
TACO 

TACO 
TACO 
TACO 
TACO 
TACO 
TACO 

TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 

COPC 
Flag 

No 
No 
No 

No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Rationale tor 
Contaminant 
Deletion or 

Selection <1> 

BSL 

BSL 
BSL 
BSL 

BSL 
·c BSL 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 



O> 
(n 
I\) 

TABLE 6-2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 
SITE 17- PETTIBONE CREEK - SOUTH BRANCH 

NTC GREAT LAKES 
PAGE 2 OF 2 

Location of Concentration 
CAS Number Chemical 

Minimum Minimum Maximum Maximum 
Maximum 

Detection Range of Used For 
Concentration Qualifier Concentration Qualifier 

Concentration 
Frequency Detection Limits 

Screeningc11 

Inorganic& Im ilkal 
7429-90-5 Aluminum 1480 3760 PCSD3401 14/14 -- 3760 
7440-36-0 Antimony 0.33 0.49 PCSD3801 4/14 0.28 - 0.33 0.49 

7440-38-2 Arsenic 1.5 5.4 PCSD3401 14/14 -- 5.4 
7440-39-3 Barium 6.9 40.4 PCSD2601 14/14 -- 40.4 
7440-41-7 Bervllium 0.13 0.44 PCSD2601 11/14 0.1 -0.3 0.44 
7440-43-9 Cadmium 0.07 0.19 PCSD3401 9/14 0.06 - 0.07 0.19 
7440-70-2 Calcium 25700 99100 PCSD2501 14/14 -- 99100 

7440-47-3 Chromium c101 5.5 14.7 PCSD2601 14/14 -- 14.7 
7440-48-4 Cobalt 2.4 7.6 PCSD3101 14/14 -- 7.6 
7440-50-8 Coooer 3.4 46.2 PCSD2601 14/14 -- 46.2 

7439-89-6 Iron 4900 13100 j PCSD2701 14/14 -- 13100 
7439-92-1 Lead 8.3 57.9 PCSD2601 14/14 -- 57.9 
7439-95-4 Maanesium 14100 54500 PCSD2501 14/14 -- 54500 

7439-96-5 Manqanese 177 504 PCSD2501 14/14 -- 504 
7439-97-6 Mercury 0.02 0.23 PCSD3401 14/14 -- 0.23 
7440-02-0 Nickel 3.6 15.4 PCSD3101 14/14 -- 15.4 
7440-09-7 Potassium 306 602 PCSD3401 14/14 -- 602 
7440-23-5 Sodium 78.3 205 PCSD2601 14/14 -- 205 
7440-28-0 0.73 j 1.5 PCSD3401 7/14 0.69 - 0.79 1.5 
7440-62-2 Vanadium 6.8 13.2 PCSD3401 14/14 -- 13.2 
7440-66-6 Zinc 31 253 PCSD2601 14/14 -- 253 

Maximum concentration used as screening value Definitions: 
2 Illinois EPA Unsieved Stream Sediment Background 
3 Based on Preliminary Remediation Goals, USE PA Region 9, November 2000, Residential land use (Cancer benchmark value= i E-06, Hazard Quotient= 0.1 ). 

Residential Soil Remediation Objective (SRO) for ingestion pathway, Illinois EPA, TACO, online March 2002. 
Rationale Codes 

Selection Reason Above Screening Levels (ASL) 

Deletion Reason Maximum detected concentration is below background screening level (BKG) 
Essential Nulrient (NUT) 
Below Screening Levels (BSL) 
No Toxicity Information (NTX) 

Benzo(g,h,i)perylene, and phenanthrene evaluated as pyrene. 
7 Alpha- and gamma-chlordane evaluated as chlordane 
8 Endosulfan ll evaluated as endosulfan. 
9 Endrin aldehyde evaluated as endrin. 
1 O Chromium evaluated as hexavalent chromium. 
Chemical names in bold indicate that chemical was selected as a COPC 

USEPA Potential Potential 
Rationale for 

Background 
Region 9 PRG ARAR/TBC ARAR/TBC 

COPC Contaminant 
Value121 

'" Ingestion 1•1 Source 
Flag Deletion or 

Selection (ll 

NA 7600 N NA NA No BSL 
NA 3.1 N 31 TACO No BSL 

8 -•Itel: .. c IW• TACO No BKG 
145 540 N 5500 TACO No BSL BKG 
NA 15 N 160 TACO No BSL BKG 
0.5 3.7 N 78 TACO No BSL BKG 
NA NA N NA NA No NUT 

16 30 c 230 TACO No BSL BKG 
NA 470 N 4700 TACO No BSL BKG 

; 290 N 2900 TACO No BSL 

18000 .,"l•l•-- N NA NA No BKG 
; 400 N 400 TACO No BSL 

NA NA N NA NA No NUT 

1300 •·1·~ N 3700 TACO No BKG 

••• 2.3 N 23 TACO No BSL 
26 160 N 1600 TACO No BSL BKG 

1500 NA N NA NA No NUT BKG 
NA NA N NA NA No NUT 
NA .... 'f' ... N 6.3 TACO 

NA 55 N 550 TACO No I BSL 

" 2300 N 23000 TACO No BSL 

ARAR/TBC = Applicable or Relevant and Appropriate RequiremenV To Be Considered 
C = carcinogen 
COPC = Chemical of Potential Con~ern 
J = Estimated Value 
N = noncarcinogen 
NA = Not Applicable 
TACO= Tiered Approach to Corrective Action Objectives, Illinois EPA, online March 2002. 

I 
I 



(J) 
I 

(J1 
(,.) 

CAS Number 

208-96-8 
120-12-7 
56-55-3 

50-32-8 
205-99-2 

191-24-2 
207-08-9 
117-81-7 
218-01-9 
206-44-0 
86-73-7 
193-39-5 

91-20-3 
85-01-8 

Scenario Timefrarne: CurrenVFuture 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Site 17 · Boat Basin 

Chemical 
Minimum 

Concentration 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

0.0066 

0.024 
0.049 
0.25 
0.26 

0.28 

0.2 
0.15 
0.61 
0.27 
0.73 
0.04 
0.15 

1.2 
0.38 
0.56 

72-54-8 4,4'-000 0.071 
72-55-9 
50-29-3 

309-00-2 
319-84-6 
5103-71-9 
11097-69-1 
11096-82-5 

319-85-7 

319-86·8 
60-57-1 
959-98-8 
33213-65-9 
1031-07-8 

72·20·8 
53494-70-5 
58-89·9 
5103-74-2 
72-43·5 

4,4'-DDE 
4,4'-DDT 
Aldrin 
Al ha-She 
Al h Chi . 
Aroclor-1254 
Aroclor-1260 

Beta-She 
Delta-She 
Dieldrin 
Endosulfan I 

Endosultan II 1'' 

(7) 

Endosultan Sulfate 
Endrin 

Endrin Ketone 
Gamma-6he Lindane 
Gamma-Chlordane (7 ) 

Methe ehlor 

0.055 
0.034 

0.0041 
0.0065 
0.0012 
0.079 
0.049 

0.0056 
0.002 

0.0015 
0.00068 
0.00094 

0.0073 
0.0013 
0.0047 
0.0046 
0.0012 
0.032 

TABLE 6-3 

OCCURRENCE, OISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 
SITE 17- BOAT BASIN 

Minimum Maximum Maximum 
Qualifier Concentration Qualifier 

0.0066 

0.2 
1.9 
49 

4.5 
4.5 

28 
2.5 

0 61 
4.9 
14 
1.3 
2 

1.2 
10 

11 

0.31 
0.23 
0.12 

0.0041 
0.0065 
0.011 
0.66 
0.27 

0.0076 
0.0085 
0.013 

0.0087 
0.012 

0.0073 
0.0013 
0.0047 
0.0046 
0.008 
0.032 

Location of 
Maximum 

Concentration 

66504701 

66505601 
66504601 
86504501 
66504501 
BBS04501 

BBS04501 
BBS04501 
BBS04701 
68504501 
BBS04501 
BBS04501 
BBS04501 

66S04601 
BBS04501 
BBS04501 

BBSD4801 
BBSD4801 
BBS04701 
BBSD4701 
BBSD5601 
BBSD4801 
68S04801 
BBSD4801 

BBSD5201 

BBS05601 
BBSD4801 
BBSD4801 

BBSD5201 
BBSD5201 
86SD4601 
BBSD4501 
BBSD5601 
BBSD4801 
66505201 

NTC GREAT LAKES 
PASGE 1OF2 

Detection 
Frequency 

111 

6/12 
12/12 
12/12 

12/12 
12/12 

10/12 
12/12 

1/1 

12112 
12112 

12/12 
12/12 

1/12 
12112 
12112 

12112 
12112 
11112 
1112 
1/12 

12112 
4/12 
3/12 

3112 
4/12 
10/12 
10/11 

9/11 
1/12 
1112 
1/12 
1/12 

10/12 
1112 

Range of 
Detection Limits 

0.42 - 3.9 

0 16 - 0 45 

0.36 - 4.2 

0.046 
0.0082 - 0.051 
0.0082 - 0.051 

0.036 - 0.044 
0.036 - 0.047 

0.0082 - 0.051 
0.0082 • 0.021 
0.011 • 0.021 

0.0097 
0.015. 0.021 
0.0082. 0.051 
0.0082. 0.051 
0.0082 - 0.051 
0.0082 • 0.051 
0.021 • 0.046 
0.082. 0.51 

Concentration 
Used For 

Screening111 

0 0066 

0.2 
1.9 
4.9 
4.5 

4.5 

2.8 
2.5 

0.61 
4.9 
14 
1.3 
2 

1.2 
10 
11 

0.31 
0.23 
0.12 

0.0041 

0.0065 
0.011 
0.66 
0.27 

0.0076 

0.0085 
0.013 

0.0087 
0.012 

0.0073 
0.0013 
0.0047 
0.0046 
0.008 
0.032 

Background 
Value(2) 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

USEPA 
Region 9 PRG 

(3) 

N 
230 N 
230 N 

2.4 c 
c 

1.7 c 
0.029 c 

c 
c 
c 
c 
c 
c 

0.03 c 
37 N 
37 N 
37 N 
1.8 N 
1.8 N 

0.44 c 
1.6 c 
31 N 

Potential 
ARAR!TBC 
Ingestion (4 ) 

46 

88 
3100 
3100 
I• 

1600 
2300 
2300 

3 

2 

0.04 
0.1 
1.8 

0.1 
0.1 

0.04 
470 
470 
470 

23 
23 
0.5 
1.8 
390 

Potential 
ARARfTBC 

Source 

TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 

TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 
TACO 

COPC 
Flag 

No· 

No 
No 

No 

No 
No 

No 

No 

No 

No 
No 

No 
No 

No 

No 

No 

No 
No 

No 

No 

Rationale for 
Contaminant 
Deletion or 

Selection '51 

SSL 

SSL 

SSL 
SSL 
SSL 

SSL 
SSL 
SSL 

SSL 
SSL 
SSL 
SSL 

SSL 
SSL 
SSL 
SSL 
6SL 
6SL 
6SL 
SSL 
SSL 



TABLE 6-3 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 
SITE 17- BOAT BASIN 
NTC GREAT LAKES 

PASGE 2 OF 2 

Location of Concentration USEPA Potential Potential 
Rationale for 

Minimum Minimum Maximum Maximum Detection Range of Background Contaminant 
CAS Number Chemical Maximum Used For 

Concentration Qualifier Concentration Qualifier 
Concentration 

Frequency Detection Limits 
Screening(') 

lnoraanics (mo kal 
7429-90-5 Aluminum 1300 6860 BBSD4801 12/12 --
7440-36-0 Antimony 0.45 0.47 BBSD5301 2/12 0.36 - 0.8 
7440-38-2 3.4 9.9 BBSD4801 12/12 --
7440-39-3 Ban um 12 57.8 BBSD4801 12/12 --
7440-41-7 Bervllium 0.26 6.7 J BBSD4901 10/12 0.32 - 0.47 
7440-43-9 Cadmium 0.23 2.2 BBSD4801 12/12 --
7440-70-2 Calcium 33500 86300 J BBSD4901 12/12 --
7440-47-3 Chromium poi 7.9 28.9 BBSD4801 12/12 --
7440-48-4 Cobalt 3.7 10.1 BBSD4801 12/12 --
7440-50-8 Coooer 55.5 283 BBSD4801 12/12 --
7439-89-6 7410 19200 BBSD4801 12/12 --
7439-92-1 Lead 47.6 289 BBSD4801 12/12 --
7439-95-4 Maanesium 17200 46900 J BBSD4901 12/12 --
7439-96-5 Manqanese 226 731 J BBSD4901 12/12 --
7439-97-6 Mercury 0.068 0.95 BBSD4801 12/12 --
7440-02-0 Nickel 8.9 31.5 BBSD5401 12/12 --
7440-09-7 Potassium 180 1150 BBSD4801 12/12 --
7782-49-2 Selenium 0.66 1.2 BBSD4801 3/12 0.5 - 0.65 
7440-22-4 Silver 0.29 4.2 BBSD4801 12/12 --
7440-23-5 Sodium 136 487 J BBSD4901 12/12 --
7440-62-2 Vanadium 6 18.9 BBSD4801 12/12 --
7440-66-6 Zinc 247 2070 J BBSD4901 12/12 --

1 Maximum concentration used as screening value 
2 Illinois EPA Unsieved Stream Sediment Background 
3 Based on Preliminaiy Remediation Goals, USE PA Region 9, November 2000, Residential land use (Cancer benchmark value= 1 E-06, Hazard Quotient= 0.1 ). 
4 Residential Soil Remediation Objective (SRO) for ingestion pathway. Illinois EPA, TACO, online March 2002. 
5 Rationale Codes 

Selection Reason Above Screening Levels (ASL) 

Deletion Reason Maximum detected concentration is below background screening level (BKG) 
Essenlial Nutrient (NUT) 
Below Screening Levels (BSL) 
No Toxicity lnlonnation (NTX) 

Benzo(g,h,i)perylene, and phenanthrene evaluated as pyrene. 
Alpha- and gamma-chlordane evaluated as chlordane 
Endosulfan ti evaluated as endosulfan. 
Endrin aldehyde evaluated as endrin. 

10 Chromium evaluated as hexavalent chromium. 
Chemical names in bold indicate that chemical was selected as a COPC 

6860 
0.47 
9.9 

57.8 
6.7 
2.2 

86300 

28.9 
10.1 
283 

19200 
289 

46900 

731 
0.95 
31.5 
1150 
1.2 
4.2 
487 
18.9 
2070 

Definitions: 

Region 9 PRG ARAR/TBC ARAR/TBC 
COPC 

Value<2l ,,, 
Ingestion (4) Source 

Flag Deletion or 

Selection cai 

NA 7600 N NA NA No BSL 
NA 3.1 N 31 TACO No BSL 

: I c I' TACO 
145 540 N 5500 TACO No BSL BKG 
NA 15 N 160 TACO No BSL 
I 3.7 N 78 TACO No BSL 

I NA NA N NA NA No NUT 

30 c 230 TACO No BSL 

ml 
N 4700 TACO No BSL 

0 N 2900 TACO No BSL ·- N NA NA 
0 N 400 TACO No BSL 
A N NA NA No NUT ·- N 3700 TACO No BKG 
3 N 23 TACO No BSL 
0 N 1600 TACO No BSL 

1500 NA N NA NA No NUT BKG 
NA 39 N 390 TACO No BSL 
5 39 N 390 TACO No BSL BKG 

NA NA N NA NA No NUT 
NA 55 N 550 TACO No BSL 

" 2300 N 23000 TACO No BSL 

ARAR/TBC =Applicable or Relevant and Appropriate RequiremenV To Be Considered 
C = carcinogen 
COPC = Chemical of Potential Concern 
J = Estimated Value 
N = noncarcinogen 
NA = Not Applicable 
TACO= Tiered Approach to Corrective Action Objectives, Illinois EPA, online March 2002. 
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TABLE 6-4 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER 
SITE 17 - PETTIBONE CREEK AND THE BOAT BASIN 

CAS 

7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 

.. -
Iron 
Lead 

~ 
Manganese 
Mercury 

7 440-02-0 Nickel 
7 440-09-7 Potassium 
7 440-23-5 Sodium 
7440-62-2 Vanadium 
7 440-66-6 Zinc 

Minimum 
Concentration 

5.6 
26 

0.34 
0.59 
0.42 
1.1 

0.41 
0.7 

0.46 
0.77 

27 

0.0054 
0.0064 
0.029 
O.Q1 

44.8 
3.7 
16.8 
026 

23200 
14.4 
4.6 
69 

84.4 
3 

7720 
14.6 
0.05 
12.5 
1270 

13100 
2.9 
28 

Maximum concentration used as screening value 

Minimum 
Qualifier 

No background values are available for surface water at Site 17. 

Maximum 
Concentration 

5.6 
11 

0.74 
0.59 
1.2 
9.2 
1.4 
0.7 
5.5 

0.77 

2.7 

0.0054 
0.024 
0.029 
0.01 

9460 
3.8 
61.8 
0.26 

91600 
14.4 
4.6 

22.2 
10900 

18 
37400 

245 
0.1 
12.5 
6280 

122000 
15.6 
150 

Maximum 
Qualifier 

Location of 
Maximum 

Concentration 

PCSW0101 
PCSW0101 
PCSW0201 
PCSW0201 
PCSW0201 
PCSW0101 
PCSW0101 
PCSW0101 
PCSW0101 
PCSW0101 

PCSW0101 

PCSW0201 
PCSW0201 
PCSW0201 
BBSW0501 

PCSW0301 
BBSW0501 
PCSW0301 
PCSW0301 
PCSW0101 
PCSW0301 
PCSW0301 
PCSW0101 
PCSW0301 
PCSW0301 
PCSW0101 
PCSW0301 
PCSW0401 
PCSW0301 
PCSW0301 
PCSW0101 
PCSW0301 
PCSW0101 

NTC GREAT LAKES 

Detection 
Frequency 

1/6 
5/6 
216 
1/6 
216 
216 
216 
1/6 
216 
1/6 

1/6 

1/6 
3/5 
1/6 
1/6 

616 
3/6 
616 
1/6 
616 
1/6 
1/6 
5/6 
616 
5/6 
616 
616 
4/6 
1/6 
616 
616 
3/6 
4/6 

Range of 
Detection 

Limits 

10 

2 

10 

0.05 
0.05 
0.05 
0.05 

0 
3.2 

0 
0.17 

0 
1.8 - 5.6 

2.9 
2.4 
0 

1.8 
0 
0 

0.047 
10.4 

0 
0 

2.5 
13.5 - 32.7 

Concentration 
Used For 

Screening(l ! 

5.6 
11 

0.74 
0.59 
12 
9.2 
1.4 
0.7 
5.5 

0.77 

2.7 

0.0054 
0.024 
0.029 
0.01 

9460 
3.8 

61.8 
0.26 

91600 
14.4 
4.6 

22.2 
10900 

18 
37400 

245 
0.1 
12.5 
6280 

122000 
15.6 
150 

Definitions: 

Based on Preliminary Remedtation Goals. USEPA Region 9, November 2000. for Tap Water (Cancer benchmark value= 1 E-06, Hazard Quotient= 0.1 ). 
4 Illinois EPA 1996 TACO Class I Groundwater remediation objectives (Illinois EPA, online, March 2002)· 
5 Federal Maximum Contaminant Levels (USEPA, Summer 2000). 
6 Illinois Environmental Protection Agency Ambient Water Quality Criteria. 

Rationale Codes 
Selection Reason Above Screening Levels (ASL) 

Deletion Reason Maximum detected concentration is below background screening level (BKG) 
Essential Nutrient (NUT) 
Below Screening Levels (BSL) 

Chromium evaluated as hexavalent chromium. 

USEPA 
Background 

Value(::) Regio~3)9 PRG 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

N 
N 
c 
c 
c 
N 
c 
N 
c 
c 

N 

c 
c 

26 N 
1100 N 

TACO Tier 1 
Ingestion 

GRQ(4 l 

NA 

700 

140 

70 

1000 

700 

14 
10 
6 
42 

NA 

49 
5000 

·Federal 
MCL C5l 

NA 

NA 

80 
80 
80 
70 

1000 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

Federal 
SMCL (tl 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Federal 
AWQC(7) 

NA 

5000 

Illinois 
woe<•, 

NA 

1000 

ARAR/TBC =Applicable or Relevant and Appropriate RequiremenV To Be Considered 
C = carcinogen 
COPC = Chemical of Potential Concern 
J = Estimated Value 
MCL = Maximum Contaminant Level 
NA = Not Applicable 
N = noncarcinogen 
SMCL = Secondary Maximum Contaminant Level 

COPC 
Flag 

No 
No 
No 

Rationale for 
Contaminant 
Deletion or 
Selection <•I 

BSL 
BSL 
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Scenario Timefrarne: CurrenVFuture 
Medium: Sediment 
Exposure Medium: Fish Tissue 
Ex osure Point: Fish Tissue from Site 17 - Boat Basin 

CAS Number 

120-12-7 

56-55-3 

50-32-8 
205-99-2 
191-24-2 

207-08-9 
117-81-7 

218-01-9 

206-44-0 

86-73-7 
193-39-5 

91-20-3 
85-01-8 

50-29-3 

309-00-2 

319-84-6 

5103-71-9 

11097-69-1 

11096-82-5 

319-85-7 

319-86-8 
60-57-1 

959-98-8 

33213-65-9 

1031-07-8 

Chemical 

Fluorene 
lndeno 1,2,3-cd rene 

72-20-8 Endrin 
53494-70-5 

58-89-9 

5103-74-2 

Endrin Ketone (tlJ 

Gamma-BHC (Lmdane) 
Gamma-Chlordane 181 

72-43-5 Methe chlor 

Minimum 
Sediment 

Concentration 

0.0066 

0.024 

0.049 

0.25 

0 26 
0.28 
0.2 

0.15 
0.61 

0.27 

0 73 

0.04 

0.15 

1.2 
0.38 

0.56 

0.071 

0.055 
0.034 

0.0041 

0.0065 

0.0012 

0.079 

0.049 

0.0056 

0.002 
0.0015 

0.00068 

0.00094 

0.0073 

0.0013 
0.0047 

0.0046 

0.0012 

0.032 

Minimum 
Qualifier 

TABLE 6-5 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - FISH TISSUE 
SITE 17- BOAT BASIN 

Maximum 
Sediment 

Concentration 

0.0066 

0.2 
1.9 

4.9 

4.5 

4.5 
28 

2.5 
0.61 

4.9 
14 

1.3 

2 

1.2 
10 

11 

0.31 

0.23 

0.12 

0.0041 

0.0065 

0.011 

0.66 

0.27 

0.0076 

0.0085 
0.013 

0.0087 

0.012 

0.0073 

0.0013 
0.0047 

0.0046 

0.008 

0.032 

Maximum 
Qualifier 

Location of 
Maximum 
Sediment 

Concentration 

BBSD4701 

BBSD5601 

BBSD4601 

BBSD4501 

BBSD4501 

BBSD4501 
BBSD4501 

BBSD4501 
BBSD4701 

BBSD4501 

BBSD4501 

BBSD4501 
BBSD4501 

BBSD4601 
BBSD4501 

BBSD4501 

BBSD4801 

BBSD4801 

BBSD4701 
BBSD4701 

BBSD5601 

BBSD4801 

BBSD4801 

BBSD4801 

BBSD5201 

BBSD5601 

BBSD4801 

BBSD4801 

BBSD5201 

BBSD5201 

BBSD4601 
BBSD4501 

BBSD5601 
BBSD4801 

BBSD5201 

NTC GREAT LAKES 
PAGE 1OF2 

Detection Range of Biotransfer 
Sediment Factor 

Frequency Detection Limits (sed to fish)< 1l 

1/1 

6/12 

12112 

12/12 

12/12 

12/12 
10/12 

12/12 
1/1 

12/12 

12/12 

12/12 

12/12 

1/12 
12/12 

12/12 

12/12 

12/12 

11/12 

1/12 

1/12 

12/12 

4/12 

3/12 

3/12 

4/12 
10/12 

10/11 

9/11 

1/12 

1/12 
1/12 

1/12 
10/12 

1/12 

0.42 - 39 

0.16-045 

0.36 - 4.2 

0.046 

0.0082 - 0.051 

0.0082 - 0.051 

0.036 - 0.044 

0.036 - 0.047 

0.0082 - 0.051 

0.0082 - 0.021 
0.011 - 0.021 

0.0097 

0.015 - 0.021 

0.0082 - 0.051 

0.0082 - 0.051 
0.0082 - 0.051 

0.0082 - 0.051 

0.021 - 0.046 

0.082 - 0.51 

NA 

0.29 

0.29 

0.29 

0 29 

0 29 
0.29 

0.29 
1 

0.29 

0.29 

0.29 

0.29 
0.29 
0.29 

0.29 

0.28 

7.7 

1.67 
1.8 

1.8 

4.77 

1.85 

1.85 

1.8 

1.8 
1.8 

1.8 

1.8 

1.8 
1.8 
1.8 

1.8 

2.22 

1.8 

Fish Tissue 
Concentration Sediment 

Used For Background 

Screening (2) 

NA 

0.322 

3.06 
788 

7.24 

7.24 
4.5 

4.02 
3.38 

7.88 

22.5 

2.09 

3.22 

1.93 
16.1 

17.7 

0.481 

9.82 

1.11 

0.0409 

0.0649 

0.291 

6.77 

2.77 

0.0759 

0.0848 

0.13 

0.0868 

0.12 

0.0729 

0.013 
0.0469 

0.0459 

0.0985 

0.319 

Value\31 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

Potential 
ARAR/TBC 
Ingestion c•J 

NA 

Potential 
ARAR/TBC 

Source 

NA 

EPA 3 

EPA 3 

EPA3 

EPA3 

EPA3 
EPA 3 

EPA 3 
EPA3 

EPA3 

EPA3 
EPA3 

EPA3 

EPA3 
EPA3 

COPC 
Flag 

No 

No 

No 

No 

No 

No 
No 

No 

No 
No 

No 

No 

No 
No 

Rationale for 
Contaminant 
Deletion or 

Selection 151 

BSL 

SSL. NE 

BSL, NE 

NE 

NE 

NE 
NE 

NE 

NE 

NE 

BSL NE 

NE 
BSL NE 

NE 
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TABLE 6-5 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - FISH TISSUE 
SITE 17- BOAT BASIN 
NTC GREAT LAKES 

PAGE 2 OF 2 

Minimum 
Sediment 

Concentration 

Minimum 
Qualifier 

Maximum 
Sediment 

Concentration 

Maximum 
Qualifier 

Location of 
Maximum 
Sediment 

Range of Biotransfer 
Detection Factor CAS Number Chemical Sediment 
Frequency Detection Limits (sed to fish)( 1l 

Concentration 

I nor anics 
7429-90-5 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 

7440-43-9 
7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 
7439-95-4 
7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 
7782-49-2 

7440-22-4 
7440-23-5 
7440-62-2 

7440-66-6 

Vanadium 
Zinc 

BSAF: Biota-sediment Accumulation Factor 

1300 
0.45 

3.4 
12 

0.26 

0.23 

33500 

7.9 

3.7 

55.5 
7410 

47.6 
17200 
226 

0.068 

8.9 
180 
0.66 
0.29 
136 
6 

247 

6860 BBSD4801 

0.47 BBSD5301 

9.9 BBSD4801 
57.8 BBSD4801 
6.7 BBSD4901 

2.2 BBSD4801 

86300 BBSD4901 

28.9 BBSD4801 

10.1 BBSD4801 

283 BBSD4801 

19200 BBSD4801 

289 BBSD4801 
46900 BBSD4901 

731 BBSD4901 

0.95 BBSD4801 

31.5 BBSD5401 

1150 BBSD4801 
1.2 BBSD4801 

4.2 BBSD4801 
487 BBSD4901 
18.9 BBSD4801 

2070 BBSD4901 

2 Concentration in fish tissue (mg/kg) - estimated from maximum sediment concentration and BSAF (ORNL, August 1998). 
3 Illinois EPA Unsieved Stream Sediment Background 

12/12 

2/12 0.36 - 0.8 

12/12 
12/12 
10/12 0.32 - 0.47 
12/12 

12/12 

12/12 

12/12 

12/12 

12/12 
12/12 
12/12 
12/12 

12/12 

12112 
12/12 
3112 0.5 - 0.65 
12/12 
12/12 
12/12 

12/12 

4 Based on Risk-Based Concentrations (RBCs) from USEPA Region Ill RBC Tables. (Cancer benchmark value= 1 E-06, Hazard Quotient= 0.1) 
5 Rationale Codes · 

Selection Reason Above Screening Levels (ASL) 

Deletion Reason Maximum detected concentration is below background screening level (BKG) 
Essential Nutrient (NUT) 
Below Screening Levels (BSL) 
No Toxicity lnfonnation (NTX) 
Not Evaluated (NE) in the quantitative risk assessment based on Illinois EPA comments (Illinois EPA, April 2002) 

Acenaphthylene evaluated as acenaphthene. 
Benzo(g,h,i)perylene, and phenanthrene evaluated as pyrene. 
Alpha- and gamma-chlordane evaluated as chlordane. 
Delta BHC evaluated as alpha-BHC. 

10 Endosulfan II and endosulfan sulfate evaluated as endosulfan. 
11 Endrin ketone evaluated as endrin. 
12 Chromium evaluated as hexavalent chromium. 
13 Mercury evaluated as methylmercury. 
Chemical names in bold indicate that chemical was selected as a COPC 

1 
NA 

NA 

1 

NA 
1 

1 
NA 

Fish Tissue 
Concentration Sediment 

Used For Background 

Screening (21 

6174 

0.423 

0.41 
52.0 
6.03 
0.38 

86300 

0.8381 

10.1 

128 

19200 

5.95 
46900 

731 

0.31 
4.44 
1150 
1.08 
3.78 
487 
18.9 

1162 

Value<3> 

Potential 
ARARff BC 

Ingestion 141 

Potential 
ARARfTBC 

Source 

COPC 
Flag 

Rationale for 
Contaminant 

Deletion or 

Selection 1151 

ARARffBC =Applicable or Relevant and Appropriate RequiremenV To Be Considered 
C = carcinogen 
COPC = Chemical of Potential Concern 
J = Estimated Value 
N = noncarcinogen 
NA = Not Applicable 



TABLE 6-6 

EXPOSURE POINT CONCENTRATIONS (EPCs) FOR COPCs 
SITE 17 - PETTIBONE CREEK AND THE BOAT BASIN 

NTC GREAT LAKES, ILLINOIS 

NTC Great Lakes 
RI/RA Site 17 

Section: 6.0 
Revision: 0 

Date: September 2003 
Page: 58 of 69 

Exoosure Point Concentration 
Sediment(1l 

Chemical of Potential Concern North Branch of South Branch of 
Boat Basin 

Pettibone Creek Pettibone Creek 

(mg/kg) (mg/kg) (mg/kg) 

Bromodichloromethane 

Chlorodibromomethane 

Chloroform 

cis-1,2-Dichloroethene 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

Benzo(a)anthracene 1.86 0.57 2.73 

Benzo(a)pyrene 1.87 0.538 2.25 

Benzo(b)fluoranthene 1.95 0.522 2.26 

Bis(2-ethylhexyl)phthalate 

lndeno{1,2,3-cd)pyrene 0.955 0.25 0.816 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 0.44 

Aldrin 

Alpha-BHC 

Alpha-Chlordane 
Aroclor-1254 0.257 0.371 

Aroclor-1260 0.108 

Dieldrin 

Endrin Ketone 

Gamma-BHC (Lindane) 

Gamma-Chlordane 

Aluminum 

Antimony 

Arsenic 6.4 6.21 

Beryllium 

Cadmium 1.76 

Chromium 19.2 

Cobalt 
Coooer 220 
Iron 13,600 
Lead 
Manaanese 
Mercury 0.538 
Nickel 
Selenium 
Thallium 1.12 1.05 
Vanadium 
Zinc 

The exposure point concentration is the 95% upper confidence limit (UCL) based on distribution of the 
data set (best fit of normal or lognormal), unless otherwise noted. 

2 Because of the limited number of samples (i.e., less than 10 samples), the exposure concentration 
is set at the maximum detected concentration. 

3 Concentrations in fish tissue are calculated from sediment concentrations and BSAF. 
4 Maximum detected concentration is used because the UCL exceeded the maximum. 
Blank spaces indicate that the chemical is not a COPC for this medium. 

070307/P 6-58 

Surface Water'2l Fish Tissue (3l 

Pettibone Creek 
and the Boat Boat Basin 

Basin 

(ug/L) (mg/kg) 

0.74 

0.59 

1.2 

9.2 

1.4 

5.5 

0.77 

3.38(4) 

1.31 

0.0054 0.238 

0.024 4.82 

0.029 0.817 

0.0409 

0.0649 

0.149 

3.81 

1.11 

0.0792 

0.0469 

0.0459 

0.0985 

9,460 3,160 

0.337 

3.8 

2.33 

0.162 

14.4 0.449 

6.71 
72.7 

10,900 13,600 
18 

245 
0.114 

0.1 3.03 
0.529 

12.3 
565 

CTO 0154 
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Exposure Parameter Parameter Definition 

Route Code 

Ingestion Csed Chemical Concentration in Sediment 

IR Ingestion Rate of Soil 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal Csed Chemical Concentration in Sediment 

AF Soil to Skin Adherence Factor 

SA Skin Surface Area Available for Contact 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 6-7 

EXPOSURE FACTOR ASSUMPTIONS/INTAKE EQUATIONS FOR 
ADOLESCENT RECREATIONAL EXPOSURE TO SEDIMENT 

SITE 17 - PETTIBONE CREEK AND THE BOAT BASIN 
NTC GREAT LAKES 

Units AME AME CTE 

Value Rationale/ Value 

Reference 

mg/kg 95% UCL USEPA. May 1993 95%UCL 

mg/day 100 USEPA. May 1993 50 

unitless 1.0 Professional Judgement 1.0 

Professional Judgement (2 
days/year 52 days per week in warm 26 

weather months) 

years 10 Adolescent, Age 7 - 16 10 

kg/mg 1.0E-06 USEPA. December 1989 1.0E-06 

kg 42 USEPA, August 1997 42 

days 25,550 USEPA. December 1989 25,550 

days 3,650 USEPA, December 1989 3,650 

mg/kg 95%UCL USEPA, May 1993 95%UCL 

mg/cm' 0.3 USEPA, September 2001 0.04 

cm2/dav 3,280 USEPA, August 1997 3,100 

unitless chemical-specific USEPA, September 2001 chemical-specific 

Professional Judgement (2 
days/year 52 days per week in warm 26 

weather months) 

years 10 Adolescent, Age 7 - 16 10 

kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 

kg 42 USEPA, August 1997 42 

days 25,550 USEPA, December 1989 25,550 

days 3,650 USEPA. December 1989 3,650 

CTE 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA,May1993 

Professional Judgement 

Professional Judgement 
(1/2 the RME) 

Adolescent, Age 7 - 16 

USEPA, December 1989 

USEPA, August 1997 

USEPA, December 1989 

USEPA, December 1989 

USEPA, May 1993 

USEPA 2001 

USEPA, August 1997 

USEPA, September 2001 

Professional Judgement 
(1/2 the RME) 

Adolescent, Age 6 - 16 

USEPA, December 1989 

USEPA, August 1997 

USEPA, December 1989 

USEPA, December 1989 

UCL - 95 percent upper confidence limit calculated according to Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992. PB92-963373. 
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 
USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

Office of Solid Waste and Emergency Response, Washington, DC. May. 
USEPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002Fa/, Office of Research and Development, August. 

Intake Equation/ 

Model Name 

Ingestion Intake {mg/kg-day) = 

Csed x IR x Fl x EF x ED x CF 

BWxAT 

-. 

Dermal Intake {mg/kg-day) = 

DAevent x SA x EF x ED 

BWxAT 

DAevent = Csed x AF x ABS x CF 

USEPA, September 2001: Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Interim Guidance. 
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Exposure Parameter Parameter Definition 

Route Code 

Ingestion Csed Chemical Concentration in Sediment 

IR Ingestion Rate ol Soil 

EF Exposure Frequency 

Fl Fraction Ingested 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal Csed Chemical Concentration in Sediment 

AF Soil to Skin Adherence Factor 

SA Skin Surface Area Available for Contact 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 6-8 

EXPOSURE FACTOR ASSUMPTIONS/INTAKE EQUATIONS FOR 
ADULT RECREATIONAL EXPOSURE TO SEDIMENT 
SITE 17- PETTIBONE CREEK AND THE BOAT BASIN 

NTC GREAT LAKES 

Units AME AME CTE 

Value Rationale/ Value 

Reference<2l 

mg/kg 95% UCL USEPA, May 1993 95%UCL 

mg/day 100 USEPA, May 1993 50 
Professional Judgement (2 

days/year 52.0 days per week in warm 26.0 
weather months) 

unitless 1 Professional Judgement 1 

USEPA, May 1993. Assumed 
years 24 length of residence for adult 7 

living near the site. 

kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 

kg 70 USEPA, December.1989 70 

days 25,550 USEPA, December 1989 25,550 

days 8,760 USEPA, December 1989 2,555 

mg/kg 95%UCL USEPA, May 1993 95%UCL 

mQ/cm2 0.3 USEPA, September 2001 0.04 

cm2/day 9,190 USEPA, August 1997 7,770 

unitless chemical-specific USEPA, September 2001 chemical-specific 

Professional Judgement (2 
days/year 52 days per week in warm 26 

weather months) 

USEPA, May 1993. Assumed 
years 24 length of residence for adult 7 

living near the site. 

kg/mg 1.0E-06 USEPA, December 1989 1.0E-06 

kg 70 USEPA, December 1989 70 

days 25,550 USEPA, December 1989 25,550 

days 8,760 USEPA, December 1989 2,555 

CTE 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, May 1993 

Professional Judgement 
(1/2 the RME) 

Professional Judgement 

USEPA, May 1993. 
Assumed length of 
residence for adult living 
near the site. 
USEPA, December 1989 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 1989 

USEPA, May 1993 

USEPA, September 2001 

USEPA, August 1997 

USEPA, September 2001 

Professional Judgement 
(1/2 the RME) 

USEPA, May 1993. 
Assumed length of 
residence for adult living 
near the site. 
USEPA, December 1989 

USEPA. December 1989 

USEPA, December 1989 

USEPA, December 1989 

UCL - 95 percent upper confidence limit calculated according to Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992. PB92-963373. 
USE PA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 
USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

Office of Solid Waste and Emergency Response, Washington, DC. May. 
USEPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002Fa/, Office of Research and Development, August. 

Intake Equation/ 

Model Name 

Ingestion COl 131 (mg/kg-day) = 
Qs!;lQ x IR x Fl x EF x ED x QF 

BWxAT 

Dermal COl131 (mg/kg-day) = 
DA!i!l£!lnl x ~A x EE x El:! 

BWxAT 

DAevent = Csed x AF x ABS x CF 

USEPA, September 2001: Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Interim Guidance. 



Exposure Parameter Parameter Definition 

Route Code 

Ingestion Csw Chemical Concentration in Surface Water 

CR Contact Rate 

ET Exposure Time 

EF Exposure Frequency 

EV Event Frequency 

ED Exposure Duration 

CF conversion factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal Cwater Chemical Concentration in Groundwater 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

A Skin Surface Available for Contact 

tevent Duration of Event 

Kp Permeability Coefficient from Water 

1 Lag Time 

r Time to Reach Steady State 

B Bunge Model Constant 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 6-9 

EXPOSURE FACTOR ASSUMPTIONS/INTAKE EQUATIONS FOR 
ADOLESCENT RECREATIONAL EXPOSURE TO SURFACE WATER 

SITE 17 - PETTIBONE CREEK AND THE BOAT BASIN 
NTC GREAT LAKES 

Units RME RME CTE 

Value Rationale/ Value 

Reference1' 1 

mg/L 95% UCL USEPA, May 1993 95%UCL 

Uhour 0.05 USEPA. December 1989 0.05 

hours/event 2 Professional Judgement 1 

Professional Judgement (2 
(days/year) 52 days per week in warm 26 

weather months) 

evenVday 1 Professional Judgement 1 

years 10 Adolescent, Age 7 - 16 10 

mg/ug 0.001 0.001 

kg 42 USEPA, August 1997 42 

days 25,550 USEPA, December 1989 25,550 

days 3,650 USEPA, December 1989 3,650 

mg/L 95% UCL USEPA, May 1993 95%UCL 

mg/cm2-event chemical-specific USEPA, Spetember 2001 chemical-specific 

evenVday 1 Professional Judgement 1 

years 10 Adolescent, Age 7 - 16 10 

Professional Judgement (2 
days/year 52 days per week in warm 26 

weather months) 

cm2 3,820 USEPA, August 1997 3,100 

hour/event 2 Professional Judgement 1 

cm/hour chemical-specific US EPA, Spetember 2001 chemical-specific 

hour/event chemical-specific USE PA, Spetember 2001 chemical-specific 

hour/event chemical-specific USE PA, Spetember 2001 chemical-specific 

dimensionless chemical-specific USEPA, Spetember 2001 chemical-specific 

kg 42 USEPA, August 1997 42 

days 25,550 USEPA, December 1989 25,550 

days 3,650 USEPA, December 1989 3,650 

CTE 

Rationale/ 

Reference 

USEPA,May1993 

USEPA, December 1989 

Professional Judgement 
(1/2 the RME) 

Professional Judgement 
(1/2 the RME) 

Professional Judgement 

Adolescent, Age 7 - 16 

USEPA, August 1997 

USEPA, December 1989 

USEPA, December1989 

USEPA, May 1993 

USEPA, Spetember 2001 

Professional Judgement 

Adolescent, Age 7 - 16 

Professional Judgement 
(1/2 the RME) 

USEPA, August 1997 

Professional Judgement 
1(1/2 the RME) 

USE PA, Spetember 2001 

USE PA, Spetember 2001 

USEPA, Spetember 2001 

US EPA, Spetember 2001 

USEPA, August 1997 

USEPA, December 1989 

USEPA, December 1989 

UCL - 95 percent upper confidence limit calculated according to Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992. PB92-963373. 

USE PA, December 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

USE PA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

Office of Solid Waste and Emergency Response, Washington, DC. May. 

USEPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002Fa/, Office of Research and Development, August. 

Intake Equation/ 

Model Name 

Ingestion CDl 121 (mg/kg-day) = 

Csw x CR x ET x EF x EVx ED 
BWxAT 

·" 

--

DAD 131 (mg/kg-day) = 

DAev~nl X EV X (;D x EE X A 

BW xAT 

USEPA, September 2001: Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Interim Guidance. 



Exposure Parameter Parameter Definition 

Route Code 

Ingestion Csw Chemical Concentration in Surface Water 

CR Contact Rate 

ET Exposure Time 

EF Exposure Frequency 

EV Event Frequency 

ED Exposure Duration 

CF conversion factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal Cwater Chemical Concentration in Groundwater 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

A Skin Surface Available for Contact 

teven! Duration of Event 

Kp Permeability Coefficient from Water 

t LagTime 

t' Time to Reach Steady State 

B Bunge Model Constant 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 6-10 

EXPOSURE FACTOR ASSUMPTIONS/INTAKE EQUATIONS FOR 
ADULT RECREATIONAL EXPOSURE TO SURFACE WATER 

SITE 17 - PETIIBONE CREEK AND THE BOAT BASIN 
NTC GREAT LAKES 

Units AME AME CTE 

Value Rationale/ Value 

Reference<1
> 

ug/L 95% UCL USEPA, May t993 95%UCL 

Uhour 0.05 USEPA. December 1989 005 

hours/event 2 Professional Judgement t 

Professional Judgement (2 
(days/year) 52 days per week in wann 26 

weather months) 

event/day 1 Professional Judgement 1 

EPA 1993. Assumed length 
years 24 of residence for adult living 7 

near the site. 

mg/ug 0.001 0001 

kg 70 USE PA, December 1989 70 

days 25.550 USEPA, December 1989 25,550 

days 8,760 USEPA, December 1989 2,555 

mg.IL 95% UCL USEPA, May 1993 95%UCL 

mg/cm2-event chemical-specific USE PA, Spetember 2001 chemical-specific 

event/day 1 Professional Judgement 1 

USEPA, May 1993. 
years 24 Assumed length of residence 7 

for adult living near the site. 

Professional Judgement (2 
days/year 52 days per week in warm 26 

weather months) 

cm2 9,190 USEPA, August 1997 7,770 

hour/event 2 Professional Judgement 1 

cm/hour chemical-specific USE PA, Spetember 2001 chemical-specific 

hour/event chemical-specific US EPA, Spetember 2001 .chemical-specific 

hour/event chemical-specific USEPA, Spetember 2001 chemical-specific 

dimensionless chemical-specific USE PA, Spetember 2001 chemical-specific 

kg 70 USEPA, December 1989 70 

days 25,550 USEPA, December 1989 25,550 

days 8,760 USEPA, December 1989 2,555 

CTE 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, December 1989 

Professional Judgement ( 112 
the RME) 

Professional Judgement ( 112 
the RME) 

Professional Judgement 

EPA 1993. Assumed length 
of residence for adult living 
near the site. 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 1989 

USEPA, May t993 

USEPA, Spetember 2001 

Professional Judgement 

USEPA, May _1993. 
Assumed length of residence 
for adult living near the site. 

Professional Judgement (1/2 
the RME) 

USEPA, August 1997 

Professional Judgement (1/2 
the RMEl 

USE PA, Spetember 2001 

USEPA, Spetember 2001 

USEPA, Spetember 2001 

USEPA, Spetember 2001 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 1989 

UCL - 95 percent upper confidence limit calculated according to Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992. PB92-963373. 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

Office of Solid Waste and Emergency Response, Washington, DC. May. 

USEPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002Fa/, Office of Research and Development, August. 

Intake Equation/ 

Model Name 

Ingestion CDl121 (mg/kg-day)= 

C§w x CR x ET x EF x EV x ED 

BW xAT 

' 

DAD 1' 1 (mg/kg-day) = 

DAevent X EV X ED x EF X A 

BW xAT 

USEPA, September 2001: Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Interim Guidance. 
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Exposure Parameter Parameter Definition Units 

Route Code 

CFish Chemical Concentration in Fish mg/kg 
Ingestion 

IA Ingestion Rate of fish kg/meal 

Fl Fraction ingested from source unitless 

EF Exposure Frequency meals/year 

ED Exposure Duration years 

BW Body Weight kg 

AT-C Averaging Time (Cancer) days 

AT-N Averaging Time (Non-Cancer) days 

TABLE 6-11 

EXPOSURE FACTOR ASSUMPTIONS/INTAKE EQUATIONS FOR 
ADULT RECREATIONAL EXPOSURE BY INGESTION OF FISH 

SITE 17 - BOAT BASIN 
NTC GREAT LAKES 

AME AME CTE 

Value Rationale/ Value 

Reference(•) 

Calculated by Calculated by multiplying 
multiplying 95% UCL for USEPA, May 1993 95% UCL for Sediment by 

Sediment by BASF BASF 

0.02 Illinois EPA, April 2002 0.008 

0.1 Professional Judgement 0.1 

365 USEPA, August 1997 365 

30 USEPA, May 1993 9 

70 USEPA, December 1989 70 

25,550 USEPA, December 1989 25,550 

10,950 USEPA, December 1989 3,285 

CTE 

Rationale/ 

Reference 

USEPA, May 1993 

USEPA, August 1997 

Professional Judgement 

USEPA, August 1997 

USEPA, May 1993 

USEPA, December 1989 

USEPA, December 1989 

USEPA, December 1989 

UCL - 95 percent upper confidence limit calculated according to Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992. PB92-963373. 
USEPA, December 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002, December. 
USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

Office of Solid Waste and Emergency Response, Washington, DC. May. 
USEPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002Fa/, Office of Research and Development, August. 
Illinois EPA, 2002 - Comments on the Presentation and Draft Meeting Minutes for the March 28, 2002 Meeting Held at Great Lakes NTC, April 5. 

Intake Equation/ 

Model Name 

Intake (mg/kg-day) = 
Qfish x IA x Fl x EF ~ !;D 

BWxAT 
•.. 



Chemical 

of Potential 

Concern 

Bromod1chloromethane 

Chlorodibromomethane 

Chloroform 
cts-1,2-Dichloroethene 

Tetrachloroethene 

T richloroethene 

Vinyl Chloride 

Benzo(g,h,l.)peryiene {'.ll 

B1s(2-ethylnexyl)phthalate 

Fluoranthene 

Phenanthrene t
3

> 

Pyrene 

4,4'-DDT 

Aldrin 

Aipha-Chlordane <
4

> 

Aroc!or-1254 

Dieldrin 

Endnn Ketone (5l 

Gamma-BHC (Lindane) 

Gamma-Chlordane 14
i 

Aluminum 

Antimony 

Arsenic 

Bervliium 

Cadmium -water 

Cadmium - soil 

Chromium 16
> 

Cobalt 

Copper 

Iron - Adult (71 

Iron - Child (81 

Manganese--so1I 

Manganese--water 

Mercury 

Nickel 

Selem um 

Thallium (9l 

Vanadium 

Zinc 

Source: Ins. Region 9 PAGs. 

Chronic/ 

Subchronic 

Chronic 

Chrome 

Chrome 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chrome 

Chrome 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chrome 

Chronic 

Chronic 

Chronic 

Chrome 

Chronic 

Chronic 

Chronic 

Chronic 

Chrome 

Chrome 

Chrome 

Chrome 

Chronic 

Chronic 

Chrome 

Oral RID Oral RID 

Units 

2.00E·02 mg/ka-day 

2.00E-02 mg/kg-day 

1.00E·02 

1.00E·02 mg/kg-day 

1.00E·02 mg/kg-day 

6.00E·03 mg/kg day 

3.00E-03 mQ/ka-day 

3.00E-02 mg/kg-day 

2.00E-02 mglkq·day 

4.00E-02 mg/kg-day 

3.00E-02 mg/kg-day 

3.00E-02 mg/kg-day 

5.00E·04 mg/kg-day 

3.00E-05 mg/kg-day 

5.00E-04 mg/kg-day 

2.00E-05 mg/kg-day 

5.00E-05 mg/kg-day 

3.00E-04 mg/kg-day 

3.00E-04 mg/kg· day 

5 OOE 04 mg/kg-day 

1.00E+OO mg/kg-day 

4.00E-04 mg/kg-day 

3.00E-04 mg/kg-day 

2.00E-03 mQ/kg-day 

5.00E-04 mg/kg-day 

1.00E-03 mg/kg-day 

300E-03 mg/kg-day 

6.0oE·02 mg/kg-day 

3.71 E-02 mg/kg-day 

6.00E-01 mg/kg-day 

UOE+OO mg/kg-day 

1 4E·01 mg/kg·day 

4.6E-02 mg/kg-day 

3.00E-04 mg/kg-day 

2.00E-02 mg/kg-day 

5.00E-03 mg/kg-day 

8.00E-05 mg/kg-day 

7.00E·03 mg/kg-day 

3.00E-01 mg/kg-day 

TABLE 6-12 

NON-CANCER TOXICITY DATA-ORAUDERMAL 

SITE 17 - PETIIBONE CREEK AND THE BOAT BASIN 

NTC GREAT LAKES 

Oral to 
Dermal 

Adjustment 
Factor Pl 

0.15 

0.025 

0.025 

0.025 

0.04 

0.04 

0.07 

0.04 

0.026 

Adjusted 

Dermal 
Rto!1> 

2.00E·02 

2.00E·02 

1.00E·02 

1.00E-02 

1.00E-02 

6.00E-03 

3.00E-03 

3.00E-02 

2.00E·02 

4.00E-02 

3.00E-02 

3.00E-02 

5.00E-04 

3.00E-05 

5.00E-04 

2.00E-05 

5.00E·05 

3.00E-04 

3.00E·04 

5.00E-04 

1.00E+OO 

6.00E-05 

3.00E-04 

1.25E·05 

2.SOE-05 

7.50E·05 

Dermal 

RID 

Units 

mntJcn-day 
mwKa-day 
m01kn-day 
rno11m-day 
mntkn-dav 
matKa-day 

mg/ka-dav 

mg/kg-day 

mNkn-dav 

malkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kQ·day 

mnlkn-dav 

ma/Ko-day 

mg/ka-dav 

mg/kq-day 

mg/kg-dav 

mg/kg-day 

Primary 

Target 

Organ 

Renal Cytomeoaly 

Hepatic Lesions 
Liver 

Circulatory 

Bodv Weiahl • Liver 

CNS 

Li-ver 
Kidney 

Liver 

Blood - Kidney - Liver 

Kidney 

Kidney 

Liver 

Liver 

Hepatic Effects 

Immunological 

Liver 

Liver - Neurological 

Kidney - Liver 

Hepatic Effects 

BodyWeighl 

Circulatorv 

Skin - Cardiovascular 

Gastrointestinal 

Kidney - lnqestion 

Kidney - Ingestion 

Respiratory 

6.00E-02 mg/kg-day Cardiovascular, Neurological. tmmurnological 

3.71 E-02 mg/kg-day Gastrointestinal 

6.00E-01 mg/kg-day Gastrointestinal 

1.10E+OO mg/kg-day Gastrointestinal 

5.60E·03 mg/kg-day Neurological 

1.84E·03 mg/kg-day Neurological 

2.10E-05 mg/kg-day Neurological - inh lmmuniological - ing 

8.00E-04 mg/kg-day Body Weight 

5.00E-03 mg/kg-day Skin - Neurological 

8.00E·05 mg/kg-day Increased levels of SGOT and LDH 

1.82E·04 mg/kg-day NOEL 

3.00E-01 mg/kg-day Blood 

HEAST =Health Effects Assessment Summary Tables (USEPA, July 1997) 

AtO = Reference dose 

U F = Uncertainty Factor 

MF = Modifying Faclor 

NTC Great Lakes 
RI/RA Site 17 

Section: 6.0 
Revision: 0 

Date: September 2003 
Page: 64 of 69 

Combined 
Uncertainty/ 

Modifying Factors (2) 

UF - 1000 

UF - 1000 
UF - 100 

UF -1000 

UF =30 

UF = 3000 
UF = 1000 

UF = 3000 

UF = 3000 

UF = 100 

UF = 1000 

UF = 300 

UF = 300 

UF = 100 

UF = 100 

UF = 1000 

UF = 300 

UF - 1000 
UF -3 

UF = 300 
UF = 10 

UF = 10 

UF = 300 MF= 3 

UF = 1 

UF = 1 

UF = 30 

UF = 300 

UF =3 

UF = 3000 

UF = 3 

Sources of 
RfDfTarget 

Organ 

Iris 
Iris 
Iris 

HEAST 

Iris 
NCEA 

Ins 

Iris 
Iris 

Iris 

Iris 

Ins 

Iris 

Ins 

Iris 

Iris 

Iris 

Iris/TACO 

Iris 

Iris 

NCEA 

Iris 

Ins 

1ris 

Iris 

Ins 

Iris 

NCEA 

HEAST 

NCEA 

NCEA 

Iris 

Iris 

Iris 

Iris 

Iris 

Ins 

HEAST 

Ins 

NCEA = USEPA National Center for Environmental Assessment (USEPA Region 9.PRG Table, November 2000) 

1 RfD dermal= RfDora1 x (Oral to Dermal Adjustment Factor) as gNen in RAGS Part E (USEPA, Sept. 2001). 

2 Modifymg Factor not shown if equal to unity 

EPA 9 = USEPA Region 9 Preliminary Remediation Goals 

NA =Not Available 

3 Value given for Pyrene. 

Value given for Chlordane. 

Value given for hexavalent chromium. 

7 Value issued by NCEA and reported 1n USEPA Region 3 ABC Tables (October 2001 ). 
B Value presented by NCEA 1n R1sk Assessment Issue Paoer for Derivation of a Prov1s1onal AfD for Iron 

(CASRN-7439·89·61. July 23, 1996 

Value given for Thalhum Carbonate. 

070307/P 6-64 

TACO = Illinois Tiered Approach to Corrective Action Objectives. 

NOEL = No-observed-effect-level 

CTO 0154 



TABLE 6-13 

NTC Great Lakes 
RI/RA Site 17 

Section: 6.0 
Revision: O 

Date: September 2003 
Page: 65 of 69 

CANCER TOXICITY DATA- ORAUDERMAL 
SITE 17 - PETTIBONE CREEK AND THE BOAT BASIN 

NTC GREAT LAKES 

Chemical Oral CSF Oral to Dermal 

of Potential Adjustment 

Concern Factor<1l 

8enzo(a)anthracene 7.3E-01 1 

8enzo(a)pvrene 7.3E+OO 1 

8enzo(b)fluoranthene 7.3E-01 1 

8enzo(k)fluoranthene 7.3E-02 1 

8is(2-ethylhexyl)phthalate 1.4E-02 1 

Chrysene 7.3E-03 1 

lndeno(1,2,3-cd)pyrene 7.3E-01 1 

4,4'-DDD 2.4E-01 1 

4.4'-DDE 3.4E-01 1 

4,4'-DDT 3.4E-01 1 

Aldrin 1.7E+01 1 

Alpha-8HC 6.3E+OO 1 

Alpha-Chlordane 12l 3.5E-01 1 

Aroclor-1254 2.0E+OO 1 

Aroclor-1260 2.0E+OO 1 

Dieldrin 1.6E+01 1 

Gamma-8HC (Lindane) 1.3E+OO 1 

Gamma-Chlordane 12l 3.5E-01 1 

Arsenic 1.5E+OO 1 

Source: Iris, Region 9 PRGs. 
HEAST =Health Effects Assessment Summary Tables (USEPA, 
NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region 9 PRG Table. November 2000) 
CSFdermal = CSForal/(Oral to Dermal Adjustment Factor) 
If no adjustment recommended, factor= 1.00. 
Source: RAGS E (USEPA September 2001) 

2 Value given for chlordane. 

Notes: 
CSF = Cancer Slope Factor 

070307/P 

Adjusted Dermal Units Weight of Evidence/ Comments 

Cancer Slope Factor<1
l Cancer Guideline 

Description 

7.30E-01 ( mg/kg-dayr 1 
82 NCEA 

7.30E+OO (mg/kg-dayr1 
82 IRIS 

7.30E-01 (mg/kg-dayr1 
82 NCEA 

7.30E-02 (mg/kg-dayr1 
82 NCEA 

1.40E-02 (mg/kg-dayr1 
82 IRIS 

7.30E-03 (mg/kg-dayr
1 

82 NCEA 

7.30E-01 ( mg/kg-dayr 1 
82 NCEA 

2.40E-01 (mg/kg-dayr1 
82 IRIS 

3.40E-01 (mg/kg-day)1 
82 IRIS 

3.40E-01 (mg/kg-dayr1 
82 IRIS 

1.70E+01 (mg/kg-dayr1 
82 IRIS 

6.30E+OO (mg/kg-day)1 
82 IRIS 

3.50E-01 (mg/kg-dayr1 
82 IRIS 

2.00E+OO (mg/kg-dayr1 
82 IRIS 

2.00E+OO (mg/kg-dayr1 
82 IRIS 

1.60E+01 (mg/kg-dayr1 
82 IRIS 

1.30E+OO (mg/kg-dayr1 
82 HEAST 

3.50E-01 (mg/kg-dayr1 
82 IRIS 

1.50E+OO (mg/kg-day)1 
A IRIS 

EPA Group: 
A - Human carcinogen 
81 - Probable human carcinogen - indicates that limited human data 

are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals 

and inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

NA - Not Available 

6-65 CTO 0154 



() 
-I 
0 
s 
Ul 
~ 

HAZARD INDEX 

Exposure Route 

Ingestion of Surface Water 

Dermal Contact with Surface Water 

Total Risk from Surface Water 

Incidental Ingestion of Sediment 

Dermal Contact with Sediment 

Total Risk from Sediment 

Ingestion of Fish Tissue 

Total Risk: 
INCREMENTAL CANCER RISK 

Exposure Route 

Ingestion of Surface Water 

Dermal Contact with Surface Water 

Total Risk from Surface Water 

Incidental Ingestion of Sediment 

Dermal Contact with Sediment 

Total Risk from Sediment 

Ingestion of Fish Tissue 

Total Risk: 

TABLE 6-14 

CUMULATIVE RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE 
SITE 17: PETTIBONE CREEK AND THE BOAT BASIN 

NTC, GREAT LAKES, ILLINOIS 

North Branch Pettibone Creek South Branch Pettibone Creek 

Adolescent Adult Recreational Adolescent Adult Recreational 
Recreational User User Recreational User User 

2.2E-02 1.3E-02 4.4E-03 2.7E-03 

8.1 E-03 1.4E-02 NE(1l NE 

3.0E-02 2.7E-02 4.4E-03 2.7E-03 

North Branch Pettibone Creek South Branch Pettibone Creek 

Adolescent Adult Recreational Adolescent Adult Recreational 
Recreational User User Recreational User User 

1.3E-06 1.9E-06 2.4E-07 3.4E-07 

1.2E-06 5.0E-06 3.0E-07 1.2E-06 

2.6E-06 6.9E-06 5.4E-07 1.6E-06 

Blank spaces indicate that the exposure pathway is not applicable to the specified receptor. 

Boat Basin 

Adolescent Adult Recreational 
Recreational User User 

3.6E-02 2.2E-02 

3.3E-02 4.8E-02 

6.9E-02 6.9E-02 

2.1 E-02 1.3E-02 

1.1 E-02 1.BE-02 

3.2E-02 3.1E-02 

6.6E+OO 

1.0E-01 6.7E+OO 

Boat Basin 

Adolescent Adult Recreational 
Recreational User User 

6.9E-07 1.0E-06 

2.BE-07 7.6E-07 

9.7E-07 1.BE-06 

1.SE-06 2.2E-06 

1.SE-06 6.0E-06 

3.0E-06 8.1E-06 

1.BE-04 

3.9E-06 1.BE-04 

1 Not Evalauted for dermal contact because thallium was the only noncarcinogen selected as a COPC (See Section 6.2.4.1 ). 
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HAZARD INDEX 

Exposure Route 

Ingestion of Surface Water 

Dermal Contact with Surface Water 

Total Risk from Surface Water 

Incidental Ingestion of Sediment 

Dermal Contact with Sediment 

Total Risk from Sediment 

Ingestion of Fish Tissue 

Total Risk: 
INCREMENTAL CANCER RISK 

Exposure Route 

Ingestion of Surface Water 

Dermal Contact with Surface Water 

Total Risk from Surface Water 

Incidental Ingestion of Sediment 

Dermal Contact with Sediment 

Total Risk from Sediment 

Ingestion of Fish Tissue 

Total Risk: 

TABLE 6-15 

CUMULATIVE RISK SUMMARY - CENTRAL TENDENCY EXPOSURE 
SITE 17: PETTIBONE CREEK AND THE BOAT BASIN 

NTC, GREAT LAKES, ILLINOIS 

North Branch Pettibone Creek South Branch Pettibone Creek 

Adolescent Adult Recreational Adolescent Adult Recreational 
Recreational User User Recreational User User 

5.5E-03 3.3E-03 1.1E-03 6.6E-04 

5.1E-04 7.7E-04 NE(1) NE 

6.0E-03 4.1E-03 1.1 E-03 6.6E-04 

North Branch Pettibone Creek South Branch Pettibone Creek 

Adolescent Adult Recreational Adolescent Adult Recreational 
Recreational User User Recreational User User 

3.3E-07 1.4E-07 5.9E-08 2.5E-08 

7.8E-08 8.2E-08 1.9E-08 2.0E-08 

4.1E-07 2.2E-07 7.9E-08 4.SE-08 

Blank spaces indicate that the exposure pathway is not applicable to the specified receptor. 

Boat Basin 

Adolescent Adult Recreational 
Recreational User User 

9.0E-03 5.4E-03 

7.0E-03 1.1 E-02 

1.6E-02 1.6E-02 

5.3E-03 3.2E-03 · •... 

6.8E-04 1.0E-03 

5.9E-03 4.2E-03 

2.6E+OO 

2.2E-02 2.7E+OO 

Boat Basin 

Adolescent Adult Recreational 
Recreational User User 

1.7E-07 7.2E-08 

6.1E-08 5.8E-08 

2.3E-07 1.3E-07 

3.7E-07 1.6E-07 

9.3E-08 9.8E-08 

4.7E-07 2.6E-07 

2.1E-05 

7.0E-07 2.1E-05 

1 Not Evalauted for dermal contact because thallium was the only noncarcinogen selected as a COPC (See Section 6.2.4.1 ). 
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The goal of the Ecological Risk Assessment (ERA) for Site 17 (Pettibone Creek and the Boat Basin) is to 

determine whether adverse ecological impacts are possible as a result of exposure to chemicals. A 

phased approach to the Screening-Level ERA (SERA) was used that relied on environmental chemistry 

data and field observations. for the preliminary assessment. Biological sampling or testing was not 

conducted for this RI/RA. The SERA methodology used at NTC Great Lakes follows the guidance 

presented in the Final Guidelines for Ecological Risk Assessment (USEPA, April 1998), the Ecological 

Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk 

Assessments (USEPA, June 1997), and the Navy Policy for Conducting Ecological Risk Assessments 

(DON, April 1999), and the QAPP (TtNUS, July 2001) prepared for this project. 

This ERA consists of Steps 1, 2, and 3a of the eight steps required by the USEPA guidance (USEPA, 

June 1997 and 1998) and the Navy Policy for Conducting Ecological Risk Assessments (DON, April 

1999). Figure 7-1 presents the Navy's Ecological Risk Assessment Tiered Approach. The first two steps 

are the SERA. Step 3a is the first step of the Baseline Ecological Risk Assessment (BERA) and further 

refines the list of COPCs that were retained from the SERA and determines if Steps 3b through 7 of the 

BERA are necessary. Finally, Step 8, Risk Management, is incorporated throughout the ERA process, in 

cooperation with the Illinois EPA. 

In the first phase of the ERA process (Steps 1 and 2), conservative exposure estimates are made for 

grouped or individual ecological receptors, and these exposure concentrations are compared to 

screening-levels and threshold toxicity values. The SERA includes the following considerations: 

• Screening-level problem formulation 

• Screening-level ecological effects evaluation 

• Screening-level exposure estimate 

• Screening-level risk calculation 

7.1 SCREENING-LEVEL PROBLEM FORMULATION 

The screening-level problem formulation for an ERA includes identification of potential receptor groups, 

COPCs, and the mechanisms for fate/transport and toxicity. Complete exposure pathways that exist on a 

site are determined at this stage to facilitate receptor selection. As part of receptor identification, site 

habitats and potential ecological receptors are described. 
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Pettibone Creek originates in North Chicago and enters the facility at the northwest corner of NTC Great 

Lakes, meandering through Main Side and terminating into Lake Michigan. Pettibone Creek flows 

through a ravine (named Pettibone Creek Ravine) that ranges from approximately 50 to 100 feet in height 

with 30- to 70-degree slopes and defines the boundaries between different areas of the Main Installation. 

The Pettibone Creek system consists of a north and south branch that merge and flow east into Lake 

Michigan via the Boat Basin. The North Branch of Pettibone Creek begins outside of the Main Installation 

in an urbanized area zoned for industry and is the discharge point for storm sewers within the City of 

North Chicago. The South Branch originates in a residential area south of the Department of Veteran's 

Affairs Hospital, and flows to the east and then to the north through a private golf course before entering 

the Main Installation site. A 2.6-acre (1.1-ha) boat basfn was created at the mouth of Pettibone Creek. 

Slope and bluff substrates are in various stages of instability due in part to uncontrolled storm run-off and 

improper repair and maintenance techniques. The slopes of the ravine were found to be unstable at 37 

locations and are eroding in specific areas, resulting in undercutting, bank slumping, and structural 

rotational failures (U.S. Navy, February 2001 ). Exposed storm sewers and bridge foundations may be 

contributing to the rapid soil erosion. 

Pettibone Creek is considered moderately impaired with respect to designated uses: support to aquatic 

life and recreational swimming (Illinois EPA, August 1998). The causes of impairment include the 

presence of elevated concentrations of heavy metals, alterations in habitat, industrial point sources, urban 

runoff and storm water, channelization, atmospheric deposition of pollutants, and the presence of 

contaminated sediments. A previous investigation determined that semivolatiles and heavy metals 

including copper, lead, and zinc were higher in samples collected upstream from the Main Installation, 

and offsite sources are likely to have contributed to contaminated sediments in Pettibone Creek and the 

Boat Basin (U.S. Navy, June 1993). In addition, sediment analysis from a harbor-dredging project 

showed relatively moderate to high levels of PCBs, SVOCs, DDTs, arsenic, copper, lead, zinc, mercury, 

and ammonia nitrogen when compared to water quality standards or Lake Michigan background 

concentrations (U.S. Navy, June 1993). 

Most of the native forests in areas adjoining the study area have been cleared for development with the 

remaining native vegetation restricted to the lake bluffs, ravine slopes, and creek bottoms. This combined 

with additional man-made disturbances has allowed invasive plants to dominate much of the landscape. 
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According to the Restoration and Maintenance Plan tor the Pettibone Creek Ravine, canopy dominants 

include sugar maple (Acer saccharum) and cottonwood (Populus deltoides). Northern red oak (Quercus 

rubra), American elm (Ulmus americana), and boxelder (Acer negundo) are significant subordinants. 

Sugar maple and boxelder dominate the subcanopy. The shrub layer is dominated by saplings of 

boxelder, sugar maple, black cherry (Prunus serotina), and American elm, as well as dogwood (Camus 

florida), bush honeysuckle (Lonicera tatarica), multiflora rose (Rosa muttiflora) and eastern black current 

(Ribes americanum). Dominance in the herbaceous layer varies from place to place. Dominant species 

include garlic mustard (A/tiara petiolata), bedstraw ( Galium aparine), wild leek (Allium tricoccum), trout 

lilies (Erythronium albidum and americanum), wild onion (Allium sp.), hispid buttercup (Ranunculus 

hispidus), and false Solomon's seal (Smilacina racemosa). Garlic mustard, bedstraw, multiflora rose, 

bush honeysuckle, teasel (Dipsacus sylvestris), and burdock (Arctium minus) are the most obvious non­

native species, and each of these can, at times, be invasive (Great Lakes Naval Training Center, July 

2000). 

Pettibone Creek provides potential habitat tor fish, as do the Inner and Outer Harbors of the Main 

Installation. However, recent fauna! surveys have not documented significant fish populations within 

Pettibone Creek, although a few individual fish were reported well upstream from the mouth of the creek. 

A 1989 investigation of Pettibone Creek found low species diversity in the indigenous fish. Creek chubs 

(Semotilus atromaculatus), fathead minnows (Pimepha/es prome/as), green sunfish (Lepomis cyanellus), 

and white suckers (Catostomus commersom) were the dominant species in this community. NTC Great 

Lakes personnel have observed salmon congregating upstream from the mouth of Pettibone Creek (U.S. 

Navy, September 1990). The reported salmon are most likely transient individuals and not part of 

permanent or self-sustaining populations of salmon in the creek. 

Recent fauna! surveys of the Main Installation have not documented the presence of amphibians or 

reptiles within Pettibone Ravine, the bluffs, or along the beaches, although potential habitat for these 

species is present (U.S. Navy, February 2001 ). Also, it is assumed tor this ERA that benthic invertebrates 

inhabit the Creek, however, this has not been documented through field studies. 

Recent bird surveys documented 34 species of breeding birds and 100 species of migratory birds within 

the Main Installation (U.S. Navy, October 1995 and August 2000). Some of the breeding birds identified 

in the survey are the belted kingfisher ( Ceryle a/cyan), downy woodpecker (Picoides pubescens), red­

winged blackbird (Agelaius phoeniceus), and the cooper's hawk (Accipiter cooperi1). The greatest 

concentration and diversity of species are found in Pettibone Ravine and along the bluffs and beach 

areas where human impacts are least. 
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Mammals likely or known to occur on the Main Installation include bat (species undetermined), coyote 

(Canis latrans), opossum (Didelphis virginiana), woodchuck (Marmota monax), meadow vole (Microtus 

pennsylvanicus), house mouse (Mus muscu/us), white-tailed deer (Odocoileus virginianus), raccoon 

(Procyon /otor), gray squirrel (Sciurus carolinensis), eastern cottontail (Sylvilagus floridanus), and red fox 

( Vulpes vulpes) (Great Lakes Naval Training Center, July 2000). Larger species may be transient and 

have small populations due to limited amount of habitat, but smaller mammals that require less space 

have relatively large populations. 

Ten species of plants on NTC Great Lakes are State-listed threatened or endangered plants. A few 

species of birds seen on the site are State-listed threatened or endangered, but were classified by the 

survey investigator as migrants, and not breeding birds. Section 3.2.3 of the "Implementation on an 

Integrated Natural Resources Management Plan at Naval Training Center, Great Lakes, Illinois (DON, 

February 2001 ), includes a more detailed discussion of the State-listed threatened or endangered plants 

and birds and their occurrences at NTC Great Lakes. Section 3.2.3 and Tables 3-6 and 3-7 of the plan 

list these species and their status and have been included in Appendix E.5 of this report. No species of 

mammals, fish, reptiles, amphibians, or invertebrates at the site are on the state-listed threatened and 

endangered species lists (DON, February 2001 ). 

7 .1.2 Contaminants Ecotoxicity and Fate and Transport 

Based on the historical data from the site (see Sections 2 and 4), several classes of chemicals have the 

potential to be present at the site. These include VOCs, PAHs and other SVOCs, PCBs, pesticides, and 

metals. Appendix E.1 presents a brief discussion regarding the toxicity, potential food chain and trophic 

transfer, and fate and transport properties of each class of contaminants. 

Physical and chemical characteristics of contaminants may affect their mobility, transport, and 

bioavailability in the environment. These characteristics include bioconcentration factors (BCFs), organic 

carbon partition coefficients, and octanol water partition coefficients. Section 5.0 discusses some of 

these factors as they relate to the fate and transport of the chemicals. 

In addition to physical and chemical characteristics, the SERA specifically uses sediment to invertebrate 

and sediment to fish bioaccumulation factors (BAFs and BSAFs) to predict contaminant loading in 

invertebrates and fish species. The following are the sources of the BAFs and BSAFs that were used in 

the SERA: 
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• Fish BSAFs - PAHs, PCBs, and Pesticides: The Incidence and Severity of Sediment Contamination 

in Surface Waters of the United States, Volume 1: National Sediment Quality Survey (USEPA, 

September 1997). These BSAFs are used to estimate wet weight fish concentrations from chemical 

concentrations in the sediment. These are used as the primary estimator of fish concentrations when 

the chemical is detected in the sediment. 

• Sediment Invertebrate BSAFs - PCBs and lnorganics: Biota Sediment Accumulation Factors for 

Invertebrates: Review and Recommendations for the Oak Ridge Reservation (ORNL, August 1988). 

These BSAFs are used to estimate contaminant uploading from the sediment to benthic 

invertebrates. The 90% sediment to invertebrate BSAF is used for the conservative food chain model 

while the median sediment to invertebrate value is used for the average food chain model. For this 

document, the BSAFs for the inorganic chemicals are referred to as BAFs because that is the 

common terminology used for inorganic chemicals. 

Contaminants that do not have BSAFs are assigned a default value of 1.0. Appendix E.1 presents a table 

with the BAFs and BSAFs that were used in this SERA. 

7.1.3 Potential Exposure Pathways 

Pettibone Creek may still be receiving contaminants via the storm sewers or upstream dischargers. 

Figure 7-2 presents the conceptual site model. Potential ecological receptors (e.g., benthic 

macroinvertebrates and fish) can be exposed to contaminants in the surface water and sediment of 

Pettibone Creek by direct contact and incidental ingestion of surface water and sediment. Also, 

mammals and birds can be exposed to contaminants in the surface water and sediment of Pettibone 

Creek by direct contact, ingestion of contaminated food items, and incidental ingestion of surface water 

and sediment. Exposure of terrestrial wildlife to contaminants in the surface water and sediment via 

dermal contact is unlikely to represent a major exposure pathway because fur, feathers, and chitinous 

exoskeletons are expected to minimize transfer of contaminants across dermal tissue. Therefore, the 

dermal pathway will not be evaluated in the SERA. 

7.1.4 Endpoints 

7.1.4.1 Assessment Endpoints 

Assessment endpoints are an explicit expression of the environmental value that is to be protected 

(USEPA, June 1997). The selection of endpoints is based on the habitats present, the migration 

070307/P 7-5 CTO 0154 



NTC Great Lakes 
RI/RA Site 17 

Section: 7.0 
Revision: 0 

Date: September 2003 
Page: 6 of 56 

pathways of probable contaminants, and the routes that contaminants may take to enter receptors. For 

this SERA, the assessment endpoints are protecting the following groups of receptors from adverse effects 

of contaminants on their growth, survival, and reproduction: 

• Benthic invertebrates 

• Fish 

• Piscivorous birds 

• Carnivorous mammals 

The following paragraphs discuss why the assessment endpoints were selected for this Screening-Level 

ERA. 

Benthic Macroinvertebrates and Fish: Benthic macroinvertebrates and fish serve as a food source for 

higher trophic organisms (i.e., fish, amphibians, birds, mammals), and are likely to be present in Pettibone 

Creek and the Boat Basin. They may be at risk from direct exposure to contaminants in the surface water 

or sediment. Also, benthic invertebrates and fish can accumulate contaminants that may be transferred 

to the higher trophic organisms. 

Piscivorous Birds and Carnivorous Mammals: Piscivorous birds and carnivorous mammals consume 

sediment invertebrates and fish that are potentially present in Pettibone Creek and the Boat Basin and 

may be exposed to contaminants through food items they consume. However, because Pettibone Creek 

and the Boat Basin do not support large fish populations, this exposure route is not expected to be 

significant. 

7.1.4.2 Measurement Endpoints 

Measurement endpoints are estimates of biological impacts (e.g., mortality, adverse effects on growth 

and reproduction) that are used to evaluate the assessment endpoints. The following measurement 

endpoints were used to evaluate the assessment endpoints in the SERA. 

• No observed adverse effects levels (NOAELs) for surrogate wildlife species - Survival, reproductive, 

and/or developmental effects to piscivorous birds and carnivorous mammals were evaluated by 

comparing the ingested dose from contaminants in the surface water, sediment, and fish to NOAELs. 
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• Sediment screening values - Mortality and other adverse effects (i.e., those on growth, feeding rates, 

and behavior) to fish and benthic macroinvertebrates were evaluated by comparing the measured 

concentrations of chemicals in the sediment to screening values designed to be protective of 

ecological receptors. 

• Surface water screening values - Mortality and other adverse effects (i.e., those on growth, feeding 

rates, and behavior) to aquatic organisms were evaluated by comparing the measured concentrations 

of chemicals in the surface water to screening values designed to be protective of ecological 

receptors. 

7.1.4.3 Selection of Receptor Species 

Many receptors in the aquatic environment are adequately described in general categories such as fish 

and sediment-dwelling (benthic) invertebrates. This is due to the general nature of the threshold values, 

effects values, or water quality criteria that are typically used to characterize risk for such organisms. 

Therefore, specific benthic invertebrates and fish species were not selected as indicator receptor species. 

In order to evaluate potential risks to terrestrial wildlife, indicator species with known exposure factors 

(e.g., body weights and ingestion rates) were selected. Indicator wildlife species were selected for their 

preferred habitat, body size, sensitivity, home range, abundance, commercial or sport utilization, legal 

status, and functional role (e.g., predators). To be conservative, indicator species are typically small and 

have small home ranges. Species known to be sensitive to particular contaminants may be selected, or 

toxicity values for those species may be used. For example, mink are sensitive to PCBs for reproductive 

endpoints and therefore Toxicity Reference Values (TRVs) based on risks to minks were selected for 

exposure to PCBs at this site. The availability of exposure parameters such as body mass, feeding rate, 

and drinking rate was also a factor in selecting indicator species. The following indicator species were 

used for the food chain modeling (discussed in more detail later in the ERA): 

• Carnivorous mammals: Raccoon 

• Piscivorous birds: Belted Kingfisher 

Receptor profiles for each of these species are presented in Appendix E.2 
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The preliminary ecological effects evaluation is an investigation of the relationship between the magnitude 

of exposure to a chemical and the nature and magnitude of adverse effects resulting from exposure. In 

addition to being a toxicity study, it may also include descriptions of apparent effects seen during the site 

visit. Toxicity thresholds are usually expressed in units of concentration when the medium of concern is 

in intimate contact with the receptor, such as surface water for aquatic organisms or sediment for 

sediment invertebrates. For other receptors, such as terrestrial vertebrates, toxicity data are typically 

available as doses, with units equal to mass of contaminant per unit of body mass per unit of time (usually 

mg/kg-day). The following sections describe the ecological effects values that were used in the SERA. 

7.2.1 Surface Water Screening Values 

The surface water screening values (SWSVs) used to select COPCs were compiled from several different 

sources (See Table 7-1) in coordination with Illinois EPA. The following bulleted list presents the order in 

which the sources were used and the paragraphs following the bulleted list describe the sources: 

• Illinois EPA Water Quality Standards (WQS) (Illinois EPA, August 1999) 

• Illinois EPA Water Quality Criteria (WQC) (Illinois EPA, June 2000) 

• USEPA Recommended Water Quality Criteria (WQC) (USEPA, August 1999) 

• Oak Ridge National Laboratory (ORNL) Surface Water Benchmarks (Suter and Tsao, June 1996) 

• Screening Quick Reference Tables (SQuiRT) (Buchman, October 1999) 

• USEPA Region Ill STAG Screening Levels (USEPA, January 1995) 

The Illinois EPA WQS are the concentrations of toxic substances that will not result in acute or chronic 

toxicity to aquatic life. Illinois EPA has also developed WQC for several chemicals that are used to 

evaluate the quality of surface water bodies (Illinois EPA, June 2000). Most of the metals values were 

based on dissolved metals in accordance with the Illinois WQS (Illinois EPA, August 1999). The values 

from Subpart E of the regulations were used because Pettibone Creek is located within the Lake 

Michigan Basin (Illinois EPA, August 1999). These values were selected first because they are specific to 

Illinois and are enforceable standards. 

The USEPA Recommended WQC was developed by USEPA to provide states with guidance for 

developing their own criteria (USEPA, April 1999). These values are set to protect the majority of aquatic 

organisms from adverse impacts from contaminants in the surface water. These values were selected 

next because they are based on USEPA guidance. 
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The Suter and Tsao (June 1996} benchmarks were calculated for ORNL using Tier II methodology as 

described in the USEPA's Proposed Water Quality Guidance for the Great Lakes System (USEPA, April 

1993). Tier II values were developed so that aquatic benchmarks could be established with fewer data 

than are required for the USEPA WOC. These values were selected next because they are commonly 

used as screening values in ecological risk assessments, however, most of them are not regulatory in 

nature. 

Finally, SQuiRT and BT AG values were used when other sources had no established values for a given 

analyte. SQuiRT values (Buchman, October 1999} were compiled by the Coastal Protection and 

Restoration Division (CPR) of the National Oceanic and Atmospheric Administration (NOAA) to serve as 

initial screening values in identifying potential impacts of hazardous waste sites to coastal habitats. BT AG 

screening values were developed to serve as conservative guidelines for evaluating sample data 

collected from Superfund sites. BT AG values consider the most sensitive receptor organisms specific to 

contaminant and media. 

7.2.2 Sediment Screening Values 

The sediment screening values (SSVs) used to select COPCs were compiled from different sources in 

coordination with Illinois EPA (see Table 7-2). The following bulleted list presents the order in which the 

sources were used and the paragraphs following the bulleted list describe the sources: 

• Illinois EPA Tiered Approach for Evaluation and Remediation of Petroleum Product Releases to 

Sediments (Illinois EPA, September 2000) 

• Ecotox Thresholds (USEPA, January 1996) 

• Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario (OMOE, 

August 1993} 

• Assessment and Remediation of Contaminated Sediment (ARCS) Project Benchmarks (USEPA, 

January 1996} 

The Illinois EPA has developed a Tiered Approach for Evaluation and Remediation of Petroleum Product 

Releases to Sediments (Illinois EPA, September 2000). The document lists baseline sediment cleanup 

objectives and alternate sediment cleanup objectives for several organic chemicals. These values were 

used first because they were developed by the Illinois EPA. 
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Evaluation of Illinois Stream Sediment Data 1982-1995 includes tables of sieved and unsieved sediment 

levels for non-elevated to highly elevated sediments (Illinois EPA, August 1997). The non-elevated 

values from Appendix A of the document (unsieved sediment) were compared to the site data to 

determine if a chemical should be retained as a COPC. For chemicals that are not listed in Appendix A of 

the document, the non-elevated levels from Table 5 of the document (sieved sediment) were used 

because the mean values in the sieved and unsieved data sets were not significantly different. The 

QAPP provides the justification for the collection of unsieved sediment samples at NTC Great Lakes 

(TtNUS, July 2001 ). 

The Illinois EPA calculated/provided SSVs for several chemicals that were detected at NTC Great Lakes 

but did not have pre-established values. These values are presented in Table 7-2. Other sources in the 

literature were used to select screening values for chemicals that did not have Illinois EPA screening 

values as follows: 

• The sediment Ecotox Thresholds (USEPA, January 1996) include draft USEPA Sediment Quality 

Criteria (SOC) that have been established for two contaminants ( dieldrin and endrin), Sediment 

Quality Benchmarks (SOB) that have been established using equilibrium partitioning, and Effects 

Range-Low (ER-L) values (Long et al., January 1995). ER-L values were not used for screening 

purposes in this SERA because Long et al. studies were based on saltwater environments not 

representative of the freshwater conditions at NTC Great Lakes. The SOC and SQBs Ecotox 

Thresholds are based on an assumption of one percent (1 %) organic carbon [10,000 mg/kg total 

organic carbon (TOC)]. The SQBs (USEPA, January 1996) are based on freshwater data. 

• The Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario (OMOE, 

August 1993) are based on freshwater studies. The Lowest Effects Levels (LEL) (see below) were 

used as the screening values, when necessary and available. The Ontario Ministry of Environment 

and Energy (OMOE) guidelines establish three effects levels, as follows: 

070307/P 

No Effect Level (NEL): Sediment will not affect fish or sediment-dwelling organisms. In addition, 

no transfer through the food chain and no effect on water quality is expected. 

Lowest Effect Level (LEL): Sediment is considered marginally polluted but will not affect the 

majority of sediment-dwelling organisms. 
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Severe Effect Level (SEL): Sediment is considered highly polluted and likely to affect the health 

of sediment-dwelling organisms. 

• The National Biological Service produced a set of benchmarks for the USEPA Great Lakes National 

Program Office as part of the Assessment and Remediation of Contaminated Sediment (ARCS) 

Project (USEPA, 1996 as cited in Jones, et al., 1997). The benchmarks were developed with the 

same procedures that were used to develop the ER-L and ER-Ms (Long et al., January 1995), 

however, are representative of freshwater conditions. The three concentration levels include the no 

effect concentration, the probable effect concentration, and the threshold effect concentration, similar 

to OMOE effects levels. 

7.2.3 Toxicity Reference Values 

The screening values are not designed to screen out risks to piscivorous wildlife. Therefore, in addition to 

comparing the surface water and sediment concentrations to screening values, risk to piscivorous 

receptors from the contaminants in the sediment were determined by estimating the Chronic Daily Intake 

(CDI) and comparing the COi to Toxicity Reference Values (TRVs) representing acceptable daily doses 

in mg/kg-day. The TRVs were taken from No-Observed-Adverse-Effect-Levels (NOAELs) and Lowest­

Observed-Adverse-Effect-Levels (LOAELs) obtained from wildlife studies, when available. The majority of 

the TRVs were obtained from the ORNL Toxicological Benchmarks for Wildlife: 1996 Revision (Sample et 

al., 1996). Other sources for toxicity data were utilized, when necessary. The sources and endpoints for 

the NOAELs and LOAELs for terrestrial wildlife are presented in Appendix E.3. 

7.3 EXPOSURE ESTIMATE 

This section describes the potential or actual contact or co-occurrence of the contaminants with the 

receptors to determine their exposure dose. 

Benthic invertebrates and fish are exposed to contaminants in the surface water and sediment through 

direct contact and/or ingestion of contaminated media. Therefore, the surface water and sediment 

concentrations are used as the exposure concentrations. However, the exposures of chemicals for 

mammals and birds are more complex, and need to account for bioaccumulation of chemicals in various 

food items. Therefore, exposure of the terrestrial receptors to the contaminants in the surface water, 

sediment, invertebrates, and fish were determined by estimating the daily doses in mg/kg-day using 

exposure dose equations. The following equations present the food chain model that was used to 

estimate daily intake for the piscivorous indicator species: 
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[(Cs * BSAFf * 
0 

) * If) + (Cs * ls) + (Cw * lw)] * H 
CDl(organics) = ~'oTOC 

BW 

The following equations present the food chain model that was used to estimate daily intake for the 

carnivorous raccoon indicator species selected for modeling: 

Where: 

070307/P 

[(If *Cs* BAFf )/2 +(If *Cs* BAF. )/2 + (lw *Cw)+ (Is* Cs) 
CDl(inorganics)= 1 

BW 

[(If *Cs* BSAFf )/2 +(If *Cs* BSAF. * %L )/2 + (lw *Cw)+ (Is* Cs) 
I %TOC CDl(organics)= -------------------------

BW 

COi 

Cs 

BAF1 = 

BAF; = 

BSAF1 = 

BSAF; 

If = 
%L 

%TOC = 

Is = 

Cw = 

lw = 

H = 

BW = 

Chronic daily intake (mg/kg-day) 

Contaminant concentration in sediment (mg/kg) 

Sediment-to fish bioaccumulation factor (for inorganics) (unitless) 

Sediment-to invertebrate bioaccumulation factor (for inorganics) (unitless) 

Sediment-to fish bioaccumulation factor (for organics) (unitless) 

Sediment-to invertebrate bioaccumulation factor (for organics) (unitless) 

Ingestion rate of food (kg/day) 

Percent lipids of the fish (assumed to be ""'3.56%) 

Percent total organic carbon of the sediment (%, see below) 

Rate of incidental sediment ingestion (kg/day) 

Contaminant concentration in water using unfiltered metals data (mg/L) 

Ingestion rate of water (Uday) 

Contaminated area/home area range area ratio (unitless) 

Body weight (kg) 
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The following input parameters were used in the CDI equation tor conservative models: 

• Average surface water concentration 

• Maximum sediment concentration 

• Minimum receptor body weight for CDI equation 

• Conservative receptor ingestion rate 

• Home range equal to 1 (receptors spend 100% of their time at the site) 
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The following input parameters were used in the CDI equation for average exposure models: 

• Average surface water and sediment concentration 

• Average receptor body weight tor CDI equation 

• Average receptor ingestion rate 

• Home range equal to 1 (receptors spend 100% of their time at the site) 

Because Pettibone Creek at NTC Great Lakes is comprised of two branches and the Boat Basin, these 

areas were evaluated independently. The percent TOC varied with each branch of Pettibone Creek 

evaluated. The percent TOC used tor the South Branch was 0.529%, North Branch was 0.39%, and the 

·Boat Basin was 0.642% (see the food chain models in Appendix E.3). The percent lipid value tor fish was 

assumed to be 3.56%, based on the calculation also provided in Appendix E.3. It was also assumed that 

the raccoon's diet was comprised of 50 percent fish and 50 percent invertebrates, and the belted 

kingfisher's diet was comprised fully (100 percent) of fish. PAHs were not included in the kingfisher food 

chain model because they are metabolized in fish tissue and do not accumulate; however, PAHs were 

included in the raccoon food chain model because it was assumed that 50 percent of the raccoon's diet 

was comprised of invertebrates that may not metabolize PAHs (Eisler, May 1987; USEPA, November 

2000b). Sediment to fish BSAFs were used tor the organic parameters in the belted kingfisher models. 

Only one sediment to fish BSAF was available for each parameter so it was used tor the conservative and 

average food chain models. However, because sediment to fish BAFs are not available, the sediment to 

invertebrate BAFs were used tor the modeling of bioaccumulation of inorganic constituents from sediment 

to fish. The sediment to invertebrate BAFs and BSAFs were used in both conservative and average input 

raccoon models. The 901
h percentile BAFs and BSAFs were used in the conservative input models, while 

the median BAFs and BSAFs were used in the average input food chain models. 

The surrogate species exposure assumptions (i.e., ingestion rates and body weights) were obtained from 

the Wildlife Exposure Factors Handbook (USEPA, December 1993). Table 7-3 presents the exposure 
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parameters that were used in the SERA. Appendix E.2 presents the values that were used to calculate 

the exposure parameters and a discussion of how they were calculated. 

7.4 ECOLOGICAL RISK CHARACTERIZATION 

The risk characterization compares the exposure concentration/dose to the ecological effects 

concentration/dose using an Ecological Effects Quotient (EEQ) approach. It is at this phase that the 

likelihood of adverse effects occurring as a result of exposure to a contaminant is evaluated. An EEQ 

less than "1.0" indicates that potential risk to the receptors is low. An EEQ greater than "1.0" does not 

indicate that potential receptors are at risk; it only indicates that the conservative screening values were 

exceeded and the data should be further evaluated. The EEO is not an expression of probability and the 

meaning of values greater than "1.0" must be interpreted in light of uncertainties in ecological risk 

management. 

The EEQ for the aquatic receptors were calculated as follows: 

c 
EEQ = SW 

swsv 
csd 

or--
SSV 

Where: EEQ =Hazard Quotient, (unitless) 

Csw = Contaminant concentration in surface water, (µg/L) 

Csct = Contaminant concentration in sediment, 0028µg/kg or mg/kg) 

SWSV =Surface Water Screening Value, (µg/L) 

SSV = Sediment Screening Value, (µg/kg or mg/kg) 

The EEQs for the piscivorous wildlife models were calculated as follows: 

EEO= Dose 
TRV 

Where: EEQ = Hazard Quotient, (unitless) 

Dose =Daily Intake Dose, (mg/kg-day) 

TRV =Toxicity Reference Value (NOAEL or LOAEL), (mg/kg-day) 

070307/P 7-14 CTO 0154 



7.5 SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

NTC Great Lakes 
RI/RA Site 17 

Section: 7.0 
Revision: O 

Date: September 2003 
Page: 15 of 56 

As the.first step in the ecological effects evaluation, COPCs were selected by comparing the contaminant 

concentrations in the surface water and sediment to screening values developed for each media. The 

COPCs were selected by comparing the maximum contaminant concentrations in the surface water or 

sediment to screening values presented in Tables 7-1 and 7-2. Calcium, magnesium, potassium, and 

sodium were not retained as COPCs in any medium because of their relatively low toxicity to ecological 

receptors and their high natural variability. Contaminants without screening values were retained as 

COPCs but were only evaluated qualitatively. Contaminants that were below associated screening 

values but are considered important bioaccumulative compounds (USEPA, February 2000) were also 

retained as COPCs. Also, those contaminants that were found at higher concentrations than the Illinois 

EPA background concentrations (Illinois EPA, August 1997) were retained as COPCs. 

If a chemical was not detected at the reporting limit in any sample in a particular media, but the reporting 

limit exceeded the screening level, the chemical was not quantitatively carried through the risk 

assessment as a COPC. If a chemical was detected in at least one sample at levels greater than the 

reporting limit, one-half of the reporting limit was substituted for the non-detects for calculating summary 

statistics (e.g., mean concentrations). 

7.5.1 Risks to Benthic Invertebrates and Fish 

7.5.1.1 Sediment 

One VOC, 14 SVOCs, 10 pesticides, three PCBs, and 21 inorganic chemicals were detected in the 

sediment samples from the South Branch of Pettibone Creek (Table 7-4). Ten SVOCs (anthracene, 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene, 

fluoranthene, fluorene, phenanthrene, and pyrene), six pesticides (4,4'-DDD, 4,4'-DDE, 4,4'-DDT, alpha­

chlordane, endosulfan II, and gamma-chlordane), three PCBs (Aroclor-1248, Aroclor-1254, and Aroclor-

1260), and four inorganics (copper, lead, mercury, and zinc) were retained as COPCs because they are 

bioaccumulative and/or the maximum concentrations exceeded sediment COPC screening levels. 

Beryllium, thallium, and vanadium were retained as COPCs because no sediment COPC screening levels 

were available for these chemicals. In addition, three SVOCs (acenaphthylene, benzo(k)fluoranthene, 

and indeno(1,2,3-cd)pyrene), four pesticides (dieldrin, endrin, endrin aldehyde, and heptachlor epoxide), 

and four metals (arsenic, cadmium, chromium, and nickel) were retained because they are considered 

important bioaccumulative compounds even though their maximum concentrations did not exceed SSVs. 
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One VOC, 21 SVOCs, 12 pesticides, two PCBs, and 23 inorganic chemicals were detected in the 

sediment samples from the North Branch of Pettibone Creek (Table 7-5). Thirteen SVOCs (anthracene, 

benzaldehyde, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,l)perylene, 

carbazole, chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene), 8 

pesticides (4,4'-DDD, 4,4'-DDE, 4,4'-DDT, aldrin, alpha-chlordane, endosulfan I, endosulfan II, and 

gamma-chlordane), two PCBs (Aroclor-1254 and Aroclor-1260), and eight inorganics (arsenic, cadmium, 

chromium, copper, lead, mercury, manganese, and zinc) were retained as COPCs because they are 

bioaccumulative and/or the maximum concentrations exceeded sediment COPC screening levels. 

Caprolactam, beryllium, selenium, thallium, and vanadium were retained as COPCs because no sediment 

COPC screening levels were available for these chemicals. In addition, two SVOCs (acenaphthylene 

and benzo(k)fluoranthene), four pesticides (dieldrin, endrin, endrin aldehyde, and heptachlor epoxide), 

and two metals (nickel and silver) were retained as COPCs because they are considered bioaccumulative 

even though their maximum concentrations did not exceed SSVs. 

One VOC, 15 SVOCs, 17 pesticides, two PCBs, and 22 inorganic chemicals were detected in the 

sediment samples from the Boat Basin of Site 17 (Table 7-6). Twelve SVOCs (acenaphthylene, 

anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene, 

fluoranthene, fluorene, naphthalene, phenanthrene, and pyrene), 13 pesticides (4,4'-DDD, 4,4'-DDE, 

4,4'-DDT, aldrin, alpha-BHC, alpha-chlordane, beta-BHC, endosulfan I, endosulfan II, endosulfan sulfate, 

gamma-BHC, gamma-chlordane, and methoxychlor), two PCBs (Aroclor-1254 and Aroclor-1260), and 

eight inorganics (arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc) were retained as 

COPCs because they are bioaccumulative and/or the maximum concentrations exceeded sediment 

COPC screening levels. Delta-BHC, beryllium, selenium, and vanadium were retained as COPCs 

because no sediment COPC screening levels were available for these chemicals. In addition, two 

SVOCs (benzo(k)fluoranthene and indeno(1,2,3-cd)pyrene), three pesticides (dieldrin, endrin, and endrin 

ketone) and one metal (silver) were retained as COPCs because they are considered bioaccumulative 

even though their maximum concentrations did not exceed the SSVs. 

7.5.1.2 Surface Water 

Ten VOCs, one SVOC, four pesticides, 18 inorganic chemicals (in the unfiltered samples), and 16 filtered 

inorganic chemicals were detected in the surface water samples from Site 17 (Table 7-7). Three 

pesticides (4,4'-DDD, 4,4'-DDE, and 4,4'-DDT) were retained as COPCs because maximum 

concentrations exceeded associated screening values and are bioaccumulative. Endosulfan I was 

retained as a COPC because it is bioaccumulative. Six unfiltered metals (aluminum, chromium, copper, 

iron, lead, and mercury) were retained as COPCs because the maximum concentrations exceeded 
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surface water COPC screening levels and three metals (arsenic, lead, and zinc) were retained as COPCs 

because they are bioaccumulative compounds even though their maximum concentrations did not exceed 

the SWSVs. In addition, aluminum and mercury were the only metals detected in the filtered samples at 

concentrations that exceeded SWSVs, and were retained as COPCs. Arsenic, copper, lead, selenium, 

and zinc were additionally retained as COPCs for the filtered samples because they are bioaccumulative. 

7.5.2 Risks to Terrestrial Wildlife 

Tables 7-8 through 7-10 present a summary of detected chemicals and their calculated NOAEL and 

LOAEL EEQs based on maximum inputs (see section 7.3) in the terrestrial wildlife food chain models. 

Chemicals were retained as COPCs when their calculated NOAEL EEO values exceeded "1.0". 

One SVOC, four pesticides, three PCBs, and six metals were retained as COPCs for the South Branch 

(see Table 7-8). Twelve SVOCs, five pesticides, two PCBs, and eight metals were retained as COPCs 

for the North Branch (see Table 7-9). Ten SVOCs, five pesticides, two PCBs, and eight metals were 

retained as COPCs in the Boat Basin (see Table 7-10). 

7.6 STEP 3A- REFINEMENT OF COPCS 

Step 3a refines the list of COPCs from the SERA using less conservative benchmarks and more site­

specific exposure assumptions (when and where available} to more realistically estimate potential risks to 

ecological receptors (i.e., invertebrates, aquatic receptors, and terrestrial wildlife) at NTC Great Lakes. 

This evaluation also includes (but is not necessarily limited to) a consideration of the following topics: 

• Magnitude of criterion exceedance: Although risks may not relate directly to the magnitude of a 

criterion exceedance, the magnitude may be one factor used in a weight-of-evidence approach to 

determine the need for further site evaluation. 

• Frequency of chemical detection: A chemical that was detected at a low frequency typically will be of 

less concern than a chemical detected at a high frequency provided that toxicity and concentrations 

of the contaminants are similar. All else being equal, chemicals detected frequently were given 

greater consideration than those detected relatively infrequently. 

• Contaminant bioavailability: Many contaminants (especially metals) are present in the environment in 

forms that are typically not bioavailable and the limited bioavailability was considered when evaluating 

the exposures of receptors to site contaminants. 
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• Habitat: Although exceedences of criteria may occur, potential risks to ecological receptors may be 

minimal if there is little habitat for those receptors. Therefore, the extent of habitat was used 

qualitatively when considering the site for additional evaluation. 

• Alternate Benchmarks: Less conservative values based on toxicity data were used to re-evaluate the 

chemicals that are retained as COPCs to determine if the detected concentrations exceed the higher 

effects levels (i.e., SEL and PEL values). These alternate values are presented and discussed in 

more detail in Appendix E.4. 

• Realistic Food Chain Models: The exposure doses from the terrestrial food chain models were 

recalculated using less conservative exposure assumptions (e.g., average ingestion rates, body 

weights and contaminant concentrations) to determine an average risk. The doses were then 

compared to NOAELs and LOAELs in this step to further refine probable/improbable risks to 

ecological receptors. 

7.6.1 Risks to Aquatic Receptors 

7.6.1.1 Surface Sediment 

Although Acid-Volatile Sulfides/Simultaneously Extracted Metals (AVS/SEM) results are not evaluated in 

the selection of COPCs, they are presented here in an effort to refine risks to ecological receptors from 

metals. Typically, the ultimate or potential bioavailability of many metals is related to the presence of 

acid-volatile sulfides in the sediment. AVS refers to the manner in which the metals are measured. 

When the ratio of the AVS is greater than the ratio of the SEM, most key metals of concern in sediment 

are bound to the sediment particles as sulfides, and therefore, unavailable to ecological receptors. 

Typically, AVS bind to finer sediment particles, such as silt. 

Three sediment samples from each area were analyzed for AVS/SEM (see Table 7-11 ). In all cases, the 

summation of the simultaneously extracted metals (cadmium, copper, lead, nickel, and zinc) exceeded 

the concentration of acid-volatile sulfides. This indicates that metals are potentially bioavailabile in the 

South Branch, North Branch, and the Boat Basin, reflecting the very sandy sediment in the area. 
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Ten SVOCs (see Table 7-4) were retained as COPCs because maximum concentrations exceeded the 

SSVs. The maximum concentrations for COPCs were _ detected in sample NTC17PCSD2701. 

Anthracene was detected above the SSV at a maximum concentration of 1100 µg/kg. This is well below 

other alternate benchmarks including the SEL of 3700 µg/kg (OMOE, August 1993), the LAET of 2800 

µg/kg (Cubbage et al., 1997), and the NEC of 1700 µg/kg (USEPA, 1996). Benzo(a)anthracene was 

detected at a maximum concentration of 2800 µg/kg, well below alternate benchmarks including the SEL 

of 14800 µg/kg, the LAET of 7700 µg/kg and the NEC of 3500 µg/kg. The maximum concentration of 

benzo(a)pyrene was 2100 µg/kg. This concentration is well below the SEL of 14400 µg/kg and the PAET 

of 9700 µg/kg. Benzo(b)fluoranthene was detected at a-maximum concentration of 2200 µg/kg, which is 

below the only available alternate benchmark, LAET, at 16000 µg/kg. The maximum detected 

concentration of benzo(g,h,i)perylene at 990 µg/kg was below alternate benchmarks, including the SEL at 

3200 µg/kg, the LAET at 1400 µg/kg, and the NEC at 3800 µg/kg. The maximum detected concentration 

of chrysene at 2900 µg/kg is below the alternate benchmarks of the SEL (4600 µ/kg), the LAET 

(11000 µg/kg), and the NEC (4000 µg/kg). Fluoranthene was detected at a maximum concentration of 

9000 µg/kg, which is below the SEL at 10200 µg/kg and the LAET at 21000 µg/kg. Fluorene was 

detected at a maximum concentration of 410 µg/kg and is well below the SEL (1600 µg/kg), the LAET 

(4200 µg/kg), and the PEC (652 µg/kg). Phenanthrene and pyrene were detected at the maximum 

concentrations of 6300 µg/kg and 6400 µg/kg, respectively. These concentrations are below alternate 

benchmarks, including the SEL (9500 µg/kg and 8500 µg/kg, respectively) and the LAET ( 15000 µg/kg 

and 23000 µg/kg, respectively). 

The area of elevated PAH concentrations appear to be isolated to the sample location at a fork in the 

South Branch. Upstream samples along the South Branch (including NTC17PCSD2601 and 

NTC17PCSD2801) and samples downstream to the North Branch have maximum detected total PAH 

concentrations less than or similar to the Illinois EPA Tier I screening value (Figure 4-7). 

In summary, although 10 PAHs had maximum concentrations exceeding the conservative SSVs, 

maximum concentrations were detected in the same sample, which was bounded by samples with low 

concentrations, and were well below alternate screening benchmarks. Therefore, risks to aquatic 

receptors from PAHs are expected to be low. For these reasons, PAHs are not retained as COCs in the 

sediment of the South Branch of Pettibone Creek. 
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Three pesticides, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT, were retained as COPCs because the maximum 

concentrations exceeded associated SSVs. The maximum detected 4,4'-DDD concentration at 32 µg/kg 

in sample NTC17PCSD3501 was below the SEL of 60 µg/kg. The maximum concentration for 4,4'-DDE 

(31 µg/kg) was well below the SEL of 190 µg/kg and the PEL of 37 4 µg/kg while the maximum 

concentration for 4,4'-DDT in sample NTC17PCSD3101 at 290 µg/kg is above alternate available 

benchmarks. The maximum detected concentration of 290 µg/kg appears to be well bounded at sample 

NTC17PCSD3101, with lower concentrations of DDT upstream and downstream (Figure 4-7). The 

upstream (NTC17PCSD3001) and downstream (NTC17PCSD3201) sample concentrations (8.5 µg/kg 

and 28 µg/kg, respectively) are well below alternate benchmarks including the SEL at 120 µg/kg, and the 

PEL at 51.7 µg/kg. For these reasons, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT are not retained as COCs. 

Three pesticides, alpha-chlordane, gamma-chlordane, and endosulfan II, were retained as COPCs 

because the maximum concentrations exceeded the SSVs. However, the maximum detected 

concentrations for alpha-chlordane (2.4 µg/kg) and gamma-chlordane (1.6 µg/kg) were below the 

conservative alternate benchmarks, including the LEL of 7 µg/kg and the Illinois EPA Tier II value of 

6 µg/kg for chlordane. Endosulfan II was detected in half of the samples analyzed with a maximum 

concentration of 1.9 µg/kg at NTC17PCSD3301. This is below the EcoTox Threshold of 14 µg/kg 

(USEPA, January 1996). For these reasons, alpha-chlordane, gamma-chlordane, and endosulfan II are 

not retained as COCs. 

PCBs 

Aroclor-1248, Aroclor-1254, and Aroclor-1260 were retained as COPCs because the maximum 

concentrations (50 µg/kg, 140 µg/kg, and 55 µg/kg, respectively) exceeded the SSVs. However, the 

maximum detections were less than alternate benchmarks, including the PEL (189 µg/kg), and the SEL 

(5300 µg/kg) for total PCBs. In addition, the PCBs were detected infrequently. For these reasons, risks 

to aquatic receptors from these PCBs in the sediment are expected to be low and Aroclor-1248, Aroclor-

1254, and Aroclor-1260 are not retained as COCs. 

Metals 

Copper was retained as a COPC because the maximum detected sediment concentration (46.2 mg/kg) in 

sample NTC17PCSD2601 exceeded the SSV (16 mg/kg) and was above background sediment 

concentrations (38 mg/kg). However, sample NTC17PCSD2601 is the only sample in which the copper 
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concentration exceeds the SSV. The other detected concentrations were 27.3 mg/kg or below, well 

below the Illinois EPA background concentration of 38 mg/kg and alternative benchmark, including the 

SEL of 11 O mg/kg (OMOE, August 1993). With these considerations, copper is not expected to adversely 

impact aquatic receptors and is not retained as a COC. 

Lead was retained as a COPC because the maximum detected sediment concentration (57.9 mg/kg) in 

sample NTC17PCSD2601 exceeded the SSV of 31 mg/kg and was above the Illinois EPA background 

sediment concentration of 28 mg/kg. In addition to this sample, three other samples had lead 

concentrations exceeding the SSV, including NTC17PCSD2701, NTCPCSD3201, and NTCPCSD3301. 

However, the maximum sample concentration was below many alternative benchmarks including the 

NEC of 69 mg/kg (USEPA, January 1996), the SEL of 250 mg/kg (OMOE, August 1993), and the PAET 

of 490 mg/kg (Cubbage et al., July 1997). Therefore, risks to aquatic species from lead are expected to 

be unlikely and lead is not retained as a COC. 

Mercury was retained as a COPC because the maximum detected sediment concentration (0.23 mg/kg) 

in sample NTC17PCSD3401 slightly exceeded the SSV of 0.20 mg/kg and was above background 

sediment concentrations (0.07 mg/kg). However this is the most upstream sample point of the South 

Branch and the downstream sample locations had mercury concentrations of 0.18 mg/kg or below. In 

addition, the maximum concentration is below the SEL of 2 mg/kg (OMOE, August 1993). With these 

considerations, risks to aquatic receptors from mercury are expected to be low and mercury is not 

retained as a COC. 

Zinc was retained as a COPC because the maximum detected sediment concentration (253 mg/kg), also 

detected in sample NTC17PCSD2601, exceeded the SSV of 120 mg/kg and was above background 

sediment concentrations (80 mg/kg). The maximum sample concentration, however, was less than 

several alternate benchmarks, including the SEL of 820 mg/kg (OMOE, August 1993), the PAET of 

1,000 mg/kg (Cubbage et al., July 1997), and the NEC of 541 mg/kg. With these considerations, zinc is 

not expected to adversely impact aquatic receptors and is not retained as a COC. 

In summary, due to the conservative nature of the EEO calculation, some PAHs, pesticides, PCBs, and 

metals were retained as COPCs. However, when comparing the data to available alternate benchmarks, 

it is clear that risks to aquatic receptors from PAHs, pesticides, PCBs, and metals in the South Branch are 

low and/or unlikely. For this reason, no chemicals have been retained as COCs in the South Branch. 
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Thirteen semi-volatile chemicals (see Table 7-5) were retained as COPCs because their maximum 

concentrations exceeded SSVs. Eleven of the semi-volatile constituents that were retained as COPCs 

were detected in all samples collected. Benzo(g,h,i)perylene was detected in all but one of the samples 

analyzed. However, benzaldehyde was detected in only one of six samples analyzed. Some PAHs are 

below certain alternate benchmarks, however, in all cases, maximum detected concentrations are 

considerably higher than the Illinois EPA Tier II values (Illinois EPA, 2000b) and many of the alternate 

benchmarks. Due to the frequency of relatively elevated detected concentrations, PAHs are retained as 

COCs. 

Pesticides/PCBs 

Six pesticides, including 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, aldrin, alpha-chlordane, endosulfan I, endosulfan 

II, and gamma-chlordane and two PCBs (Aroclor-1254 and Aroclor-1260), were retained as COPCs 

because maximum detected concentrations in a variety of samples exceeded the SSVs. 

4,4'-DDD, 4,4'-DDE, and 4,4'-DDT were detected in the samples collected from the North Branch of 

Pettibone Creek. 4,4'-DDD was detected at a maximum concentration of 150 µg/kg, which is greater than 

the Illinois EPA Tier II of 20 µg/kg and the SEL of 60 µg/kg. 4,4'-DDE was detected at a maximum 

concentration of 210 µg/kg, which is greater than the Illinois EPA Tier II of 15 µg/kg and the SEL of 

190 µg/kg, however, below the PEL of 37 4 µg/kg. 4,4'-DDT was detected at a maximum concentration of 

1800 µg/kg in sample NTC170CSD0501. Although other detected concentrations were considerably 

lower (240 µg/kg or below). The 4,4'-DDT concentrations are greater than the Illinois EPA Tier II of 

7 µg/kg. Because risks to aquatic receptors are possible, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT are retained 

as COCs. 

Aldrin and endosulfan I, retained as COPCs because their maximum concentrations exceeded SSVs, 

were each detected in only one of 24 samples. The low frequency of detection indicates that these 

contaminants are isolated in the North Branch and pose low risks to aquatic receptors. In addition, the 

detected concentration of aldrin (6.4 µg/kg) was below the SEL of 80 µg/kg. For these reasons, aldrin 

and endosulfan I are not retained as COCs. 
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Alpha-chlordane and gamma-chlordane were retained as COPCs because their maximum detected 

concentrations exceeded SSVs. However, the maximum detections for alpha-chlordane (6.9 µg/kg) and 

gamma-chlordane (2.9 µg/kg) are below the LEL for chlordane (7 µg/kg) and well below the SEL for 

chlordane (60 µg/kg). For this reason potential risks to aquatic receptors are not likely and the chlordane 

was not retained as COCs. 

The maximum endosulfan 11 concentration ( 12 µg/kg) was reported for the most upstream sample location 

NTCPCSD0101. The other results were 7.4 µg/kg or less. However, the positive detections reported 

were greater than the Illinois EPA Tier II value of 0.5 µg/kg. Endosulfan II was retained as a COC. 

Aroclor-1254 and Aroclor-1260 were retained as COPCs because maximum detected concentrations 

(440 µg/kg and 150 µg/kg, respectively) exceeded the associated SSVs (60 µg/kg and 5 µg/kg, 

respectively). These chemicals were detected in approximately half of the samples collected. The 

maximum detected concentrations of Aroclor-1254 were detected in sample NTC17PCSD1901 and in the 

next downstream sample NTC17PCSD2001 at 400 µg/kg. However, the other detected concentrations 

were 300 µg/kg or less. These concentrations are less than the SEL of 340 µg/kg and the Tier II value of 

400 µg/kg. The maximum detected concentration for Aroclor-1260 in sample NTC17PCSD0301 at 

150 µg/kg is also below the SEL of 240 µg/kg. For these reasons Aroclor-1254 and Aroclor-1260 are not 

considered to pose risks to aquatic receptors and are not retained as COCs. 

Metals 

Eight metals (arsenic, cadmium, chromium, copper, lead, mercury, manganese, and zinc) were retained 

as COPCs because maximum detected concentrations exceeded the associated SSVs. Arsenic, 

chromium, copper, lead, mercury, manganese, and zinc were detected in all of the samples analyzed. 

Cadmium was detected in 21 of 24 samples analyzed. 

Arsenic was detected at a maximum concentration of 10.4 mg/kg in sample NTC17PCSD0101; the Illinois 

EPA background concentration is 8 mg/kg. However, the maximum detection is below alternate 

benchmarks, including the LEL of 33 mg/kg, the PAET of 19 mg/kg, and the PEL of 41.6 mg/kg. 

Additionally, the average concentration of 5.8 mg/kg is below the TEL (7.24 mg/kg), and the Illinois EPA 

background concentration (8 mg/kg). For these reasons, arsenic is not retained as a COG. 

Cadmium was detected at a maximum concentration of 4.2 mg/kg in sample NTCPCSD1501. However, 

the maximum concentration is below alternate benchmarks, including the SEL of 1 O mg/kg, the LAET of 

7.6 mg/kg, and the PEL of 4.21 mg/kg. Chromium was detected at a maximum concentration of 
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55.8 mg/kg in sample NTC17PCSD0101, which is below the SEL of 110 mg/kg, and the PEL of 

160 mg/kg. For these reasons, cadmium and chromium were not retained as COCs. 

Manganese was detected at a maximum concentration of 662 mg/kg in sample NTCPCSD0601. The 

maximum concentration, however, is well below the Illinois EPA background concentration (1300 mg/kg), 

the SEL (1100 mg/kg), the PAET (1400 mg/kg), and the NEC (819 mg/kg). For these reasons, 

manganese was not retained as a COC. 

Copper was detected at a maximum concentration of 477 mg/kg in sample NTCPCSD0201. This 

concentration along with other detections is well above the SSV, the Illinois EPA background 

concentration, and alternate benchmarks, including the SEL, the AET, and the PEL. For these reasons 

copper is retained as a COG. The maximum detected lead concentration (322 mg/kg) was detected in 

sample NTC17PCSD0101. As with copper, the maximum detection is well above the SSV, the Illinois 

EPA background concentration, and alternate benchmarks. Therefore, lead is retained as a COC. 

Mercury was detected at a maximum concentration in sample NTC17PCSD1401 at 4.7 mg/kg. As is the 

case with copper and lead, the maximum mercury concentration exceeds the SSV, the Illinois EPA 

background concentration, and the alternative benchmarks. For these reasons, mercury is retained as a 

COC. The maximum concentration of zinc was detected in sample NTC17PCSD1501 at 2120 mg/kg. 

The maximum concentration is well above the SSV, the Illinois EPA background concentration, and 

alternate benchmarks, excluding the AET (3200 mg/kg). Because the average detected zinc 

concentration (754 mg/kg) is also well above the SSV and the Illinois EPA background, a risk to aquatic 

receptors is possible. For these reasons, zinc is retained as a COC. 

7.6.1.1.3 Boat Basin 

SVOCs 

Twelve SVOCs (see Table 7-6) were retained as COPCs because their maximum concentrations 

exceeded SSVs. Maximum concentrations were primarily detected in sample NTC17BBSD4501. Most of 

the SVOCs retained as COPCs were detected in the majority of the samples collected, excluding 

naphthalene and acenapthylene. The maximum detected concentrations reported for several SVOCs 

[anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, benzo(g,h,i)perylene, 

chrysene, fluoranthene, fluorene, phenanthrene, and pyrene] were greater than the Illinois EPA Tier II 

values, but were typically below the SEL and/or the LAET and PAET values. Also, the concentrations of 

total PAHs were greater than the Illinois EPA Tier II values in some samples. Therefore, the PAHs are 

retained as COCs. 
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Naphthalene was detected in one of 12 samples analyzed (NTCBBSD4601 ). This indicates that the 

chemical is well bounded (i.e., not detected in any upstream or downstream samples). In addition, the 

one detected concentration (1200 µg/kg) is below the LAET at 46000 µg/kg. For these reasons, 

naphthalene is not expected to pose a risk to benthic invertebrates and fish and is not retained as a COC. 

Acenaphthylene was detected in half of the samples collected with a maximum concentration of 

200 µg/kg in sample NTC17BBSD5601. This sample is from the most downstream sample. 

Acenaphthylene concentrations upstream of this sample were below the SSV (see Figure 4-11 ). 

Acenaphthylene was retained as a COPC; the EEO calculated for this metal was 1.08 (the benchmark is 

1.0). However, the maximum concentration is below the Illinois EPA Tier II value of 662 µg/kg. For these 

reasons, acenaphthylene is not expected to cause risk to aquatic receptors and is not retained as a COC. 

Pesticides 

Thirteen pesticides were retained as COPCs due to maximum concentration SSV exceedences. 

Typically, maximum concentrations were detected in samples NTCBBSD4701 and NTCBBSD4801. 

4,4'-DDD was detected at a maximum concentration of 310 µg/kg. 4,4'-DDE was detected at a maximum 

concentration of 230 µg/kg which is greater than the Illinois EPA Tier II value of 15 µg/kg and the SEL of 

190 µg/kg. The maximum detected concentration of 4,4'-DDT was 120 µg/kg, which is also well above 

the Illinois EPA Tier II value of 7 µg/kg. For these reasons, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDD are 

retained as COCs. 

Aldrin, alpha-BHC, endosulfan sulfate, lindane, and methoxychlor were each detected in only one of 12 

samples analyzed. Because these concentrations are considered to be isolated detections, these 

pesticides are not retained as COCs. 

Alpha-chlordane was detected in the twelve samples analyzed with a maximum concentration of 11 µg/kg 

in sample NTCBBSD4801. However, the other detected concentrations (6.7 µg/kg or below) are less 

than the LEL of 7 µg/kg. For these reasons, alpha-chlordane is not likely to cause adverse effects to 

aquatic receptors and is not retained as a COC. 

Endosulfan I and endosulfan II were detected at maximum concentrations of 8.7 µg/kg and 12 µg/kg, 

respectively and are both above the Illinois EPA Tier II value of 0.5 µg/kg for each chemical. These 

chemicals were detected in most of the samples. Endosulfan I and II are retained as COCs. 
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Gamma-chlordane was detected in 1 O of 12 samples analyzed. The maximum detected concentration 

(8 µg/kg) in sample NTC17BBSD4801 is considered to be an isolated detection because the other 

sample concentrations (2.8 µg/kg or less) are less than the Illinois EPA Tier II value of 6 µg/kg and 

alternate benchmarks, including the LEL (7 µg/kg) and the PEL (4.79 µg/kg) for chlordane. For these 

reasons, gamma-chlordane is not retained as a COC. 

Beta-BHC was detected at a maximum concentration of 7.6 µg/kg in sample NTCBBSD5201 which is well 

below the SEL of 210 µg/kg, Additionally, beta-BHC was only detected in three samples located in close 

proximity to each other. Consequently, beta-BHC was not retained as a COC. 

PCBs 

Aroclor-1254 and Aroclor-1260 were retained as COPCs because their maximum concentrations 

exceeded SSVs in sample NTC17PCSD4801. The maximum concentrations for Aroclor-1254 and 

Aroclor-1260 were 660 mg/kg and 270 mg/kg, respectively. These maximum detections are greater than 

the SEL of 340 µg/kg and 240 µg/kg, respectively and therefore, Aroclor-1254 and Aroclor-1260 are 

retained as COCs. 

Metals 

Eight metals including arsenic, cadmium, chromium, copper, lead, mercury, nickel, and· zinc, were 

retained as COPCs because their maximum concentrations exceeded SSVs. These metals were 

detected in the samples collected. 

Arsenic was detected at a maximum concentration of 9.9 mg/kg; the Illinois EPA unsieved background 

concentration is 8 mg/kg. The maximum concentration detected in sample NTCBBSD4801 is well below 

alternate benchmarks, including the SEL of 33 mg/kg, the PAET of 19 mg/kg, and the PEL of 41.6 mg/kg. 

For this reason, arsenic is not likely to pose risks to aquatic receptors and is not retained as a COC. 

The maximum detected concentration for cadmium was 2.2 mg/kg in sample NTCBBSD4801. This is well 

below alternate benchmarks including the SEL (10 mg/kg), the LAET (7.6 mg/kg), and the PEL 

(4.21 mg/kg). For this reason, cadmium is not retained as a COC. 

The maximum chromium concentration (28.9 mg/kg) was also detected in sample NTCBBSD4801; the 

SSV is 26 mg/kg. The maximum concentration is well below alternate benchmarks, including the SEL of 
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110 mg/kg, the PAET of 110 mg/kg, and the TEL of 52.3 mg/kg. For this reason, chromium is not 

retained as a COC. 

Mercury was detected at a maximum concentration of 0.95 mg/kg in sample NTCBBSD4801. The other 

sample concentrations were 0.34 mg/kg or below, which is less than alternate benchmarks, including the 

SEL at 2 mg/kg, the LAET at 0.56 mg/kg, and the PEL at 0.7 mg/kg. For this reason and because the 

maximum concentration is an isolated detection, mercury is not retained as a COC. 

Nickel was detected at a maximum concentration of 31.5 mg/kg in sample NTC17BBSD5401; the SSV is 

30 mg/kg. The maximum detected concentration is well below alternate benchmarks including the SEL of 

75 mg/kg, the LAET of 46 mg/kg, and the PEL of 42.8 mg/kg. For this reason, nickel is not retained as a 

COC. 

Copper, lead, and zinc were detected at maximum concentrations of 283 mg/kg, 289 mg/kg, and 

2070 mg/kg, respectively. These metals were detected in the other samples at concentrations exceeding 

the SSVs (Figure 4-14). For this reason, copper, lead, and zinc were retained as COCs. 

7.6.1.2 Surface Water 

Pesticides 

Four pesticides (see Table 7-7), Endosulfan I, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT, were retained as 

COPCs because their maximum concentrations exceeded SSVs. 4,4'-DDE was detected in three of six 

samples collected. 4,4'-DDD and 4,4'-DDT were detected only once in six samples collected. Maximum 

concentrations for these pesticides were reported for sample NTC17PCSW0201. The maximum 

detected concentration for 4,4'-DDD (0.0054 µg/L) is well below the secondary chronic Tier II value of 

0.011 µg/L, which is based on risks to aquatic life (Suter and Tsao, June 1996). The detected 

concentration for 4,4'-DDT (0.029 µg/L) is greater than the secondary chronic Tier II value of 0.013 µg/L 

(Suter and Tsao, June 1996) but well below the acute national ambient water quality criteria (NAWQC) of 

1.1 µg/L (USEPA, April 1999). When using 4,4'-DDT as a surrogate for 4,4'-DDE, the maximum detected 

concentration for 4,4'-DDE (0.024 µg/L) is also well below the acute NAWQ of 1.1 µg/L. For these 

reasons, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT are not expected to cause adverse effects to aquatic 

receptors and are not retained as COCs in the surface water. 
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Six metals (aluminum, chromium, copper, iron, lead, and mercury) were retained as COPCs because 

their maximum detected concentrations exceeded SSVs in unfiltered samples. Only two of these metals, 

aluminum and mercury, are detected at concentrations exceeding the SSVs in the filtered samples. 

The maximum detected concentration of aluminum at 9460 µg/L (unfiltered) was above the SSV (87 µg/L) 

and well above the acute NAWQC (750 µg/L). Aluminum is retained as a COC for this reason. However, 

the maximum detection of aluminum in the filtered sample (317 µg/L) was below the acute NAWOC. 

Also, the average concentration (92 µg/L) was just slightly greater than the chronic SSV. Aluminum is 

typically found at concentrations greater than screening levels because it is an abundant natural element. 

It is not retained as a COC, however, because the average concentration is a good indicator of actual 

exposure concentration to aquatic receptors in surface water due to the flow of Pettibone Creek. Aquatic 

receptors are exposed to a range of concentrations, represented by the comparison of the AWQC to the 

average concentration. Additionally, the average concentration only slightly exceeds the chronic SSV. 

The risks from aluminum to aquatic receptors are likely negligible and low at most. Therefore, it would not 

be appropriate to retain aluminum as a COC. 

Chromium was detected in only one of six samples at 14.4 µg/L in the unfiltered samples; the SSV is 11 

µg/L. Also, the single detection is well below the chronic NAWQC of 74 µg/L for chromium Ill, and it was 

not detected in filtered samples. Metals concentrations in filtered samples are typically considered more 

bioavailable to aquatic organisms. For these reasons, chromium is not retained as a COC in surface 

water. 

Copper was detected at a maximum concentration of 22.2 µg/L (unfiltered) in sample NTC17PCSW0101, 

the most upstream North Branch sample. Most of the other unfiltered detections are greater than the 

chronic NAWQC (9.0 µg/L). However, none of the filtered results exceeded the SWSV and for this 

reason, copper is not retained as a COC. 

Iron was detected in the six unfiltered surface water samples with a maximum detection of 10900 µg/L in 

sample NTC17PCSW0301. Four of the six detections are below the chronic NAWQC of 1000 µg/L and 

none of the filtered results exceeded the SWSV. For these reasons, iron is not retained as a COC. 

Lead was detected in five of six unfiltered samples with a maximum detection in sample 

NTC17PCSW0301. The maximum concentration of 18 µg/L barely exceeded the SSV of 16.5 µg/L, 

however the other concentrations were below the SSV. In addition, the maximum concentration is below 
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the acute NAWOC of 65 µg/L and none of the filtered results exceeded the SWSV. For these reasons, 

lead is not retained as a COC in surface water. 

Mercury was detected in four of six unfiltered samples with a maximum concentration of 0.1 µg/L, 

detected in sample NTC17PCSW0401. However, the maximum concentrations in the unfiltered and 

filtered samples are well below the chronic NAWQC of 0.77 µg/L. Therefore mercury is not retained as a 

coc. 

7.6.2 Risks to Terrestrial Wildlife 

Appendix E.3 presents EEQs calculated using the terrestrial wildlife model's NOAELs and LOAELs and 

based on average input parameters for the belted kingfisher and raccoon. The average concentrations 

detected in the surface water and sediment samples were used for the average food chain model. Metals 

data for average input calculations were based on unfiltered sample results. 

Tables 7-12 through 7-14 present a summary of chemicals retained as COPCs and their calculated 

NOAEL and LOAEL EEQs based on average inputs (see section 7.3) in the terrestrial food chain models. 

7.6.2.1 South Branch 

The EEOs calculated for four pesticides, three PCBs, and five metals exceeded 1.0 when 

maximum/conservative exposure assumptions are evaluated using the food chain models (see Table 

7-8). When reevaluating these chemicals with average input values in the food chain models (see Table 

7-12), five pesticides, two PCBs, and five metals had calculated NOAEL EEOs greater than 1.0. 

Aroclor-1248, Aroclor-1254, 4,4'-DDD, endrin, endrin aldehyde, arsenic, chromium, mercury, and zinc had 

calculated NOAEL EEOs only slightly above 1.0; however, calculated LOAEL EEQs were less than 1.0, 

indicating that risks to terrestrial receptors from these chemicals are low. 4,4'-DDE, 4,4'-DDT, and lead 

had calculated LOAEL EEQs above 1.0 at 17, 7.6, and 1.3, respectively for the kingfisher; no chemicals 

had LOAEL EEQs greater than 1.0 for the raccoon. It is unlikely that kingfishers will obtain a significant 

portion of food from the South Branch of Pettibone Creek because the creek is small and there are not 

significant fish populations. Therefore, although the EEQs exceed 1 .0, potential risks to piscivorous birds 

are expected to be low because of the low exposure potential. For these reasons, no chemicals are 

retained as COCs for food chain modeling. 
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Ten SVOCs, five pesticides, two PCBs, and eight metals were retained as COPCs due to calculated 

NOAEL EEQs greater than 1.0 in the maximum/conservative inputs food chain models (see Table 7-9). 

When reevaluating these chemicals with average input values in the food chain models (see Table 7-13), 

one SVOC, two pesticides, two PCBs, and two metals had NOAEL EEQs greater than 1.0 but LOAEL 

EEQs less than 1.0. Due to the conservative nature of the average food chain models, risks to terrestrial 

receptors based on these low LOAEL values are unlikely and the chemicals are not retained as COCs. 

However, three pesticides, including 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT, and five metals, including 

chromium, copper, lead, mercury, and zinc, had LOAEL EEOs slightly exceeding 1.0. The LOAEL EEQs 

for the metals and 4,4'-DDD are just slightly greater than 1.0 (1.2 to 4.8). Therefore, after assuming that 

piscivorous birds would not obtain a significant portion of their food from the North Branch of Pettibone 

Creek, risks from these parameters are low and they are not retained as COCs. However, potential risks 

from 4,4'-DDE and 4,4'-DDT have higher LOAEL EEQs (94 and 43, respectively), so they are retained as 

CO Cs. 

7.6.2.3 Boat Basin 

Eight SVOCs, five pesticides, two PCBs, and eight metals were retained as COPCs due to NOAEL EEQs 

greater than 1.0 in the maximum/conservative inputs food chain models (see Table 7-10). When 

reevaluating these chemicals with average input values in the food chain models, no SVOCs had NOAEL 

or LOAEL EEQs greater than 1 .0 in the raccoon model and only one SVOC had a NOAEL EEO only 

slightly above 1.0 in the kingfisher model (see Table 7-14). Two PCBs, one pesticide, and one metal had 

calculated NOAEL EEQs slightly above 1 .0 in the models. Due to the conservative assumptions of the 

food chain model and because LOAEL EEQs were below 1.0, these chemicals present little if any risk to 

terrestrial receptors and were not retained as COCs. Three pesticides including 4,4'-DDD, 4,4'-DDE, and 

4,4'-DDT, and five metals including copper, chromium, lead, mercury, and zinc had calculated LOAEL 

EEQs slightly above 1.0 in the kingfisher model and were retained as COCs. 

7.7 ECOLOGICAL RISK UNCERTAINTY ANALYSIS 

This section presents some of the uncertainties associated with the ERA. 

7.7.1 Measurement and Assessment Endpoints 

Measurement endpoints are used to evaluate the assessment endpoints that are selected for the SERA. 

For this SERA, the measurement endpoints are not the same as the assessment endpoints. Therefore, 
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the measures are used to predict effects to the assessment endpoints by selecting surrogate species that 

will be evaluated. 

Several endpoints were not quantitatively evaluated in this SERA. For example, risks to reptiles and 

amphibians were not quantitatively evaluated because exposure factors are not established for most 

species, and toxicity data are very limited. 

7.7.2 Exposure Characterization 

The contaminant dose to terrestrial wildlife is calculated using an equation that incorporates ingestion rates, 

body weights, bioaccumulation factors, and other exposure factors. These exposure factors were obtained 

from literature studies or predicted using various equations. Ingestion rates and body weights vary between 

species, especially between species inhabiting different areas. 

Bioaccumulation of contaminants into various biological media (i.e., fish and invertebrates) depends on 

characteristics of the media such as pH, organic carbon, etc. Therefore, actual BAFs and BSAFs at the 

sites may be different than those used in the SERA that were obtained from literature sources. Also, 

bioavailability of chemicals is not considered in this SERA. The chemicals are assumed to be 100% 

bioavailable at the detected concentrations, which is unlikely to occur for contaminants in the environment. 

There is uncertainty in the chemical data that were collected at the site. Measured concentrations of 

chemicals are only estimates of the true site chemical concentrations. For samples that are deliberately 

biased toward known or suspected high concentrations (i.e., collecting samples in depositional areas), 

predicted doses may be higher than actual doses to the receptors. This is because it is not likely that the 

receptor will feed only in contaminated areas. 

Under the conservative exposure scenario, terrestrial wildlife are assumed to live and feed only at the site. 

These assumptions tend to over-predict risk because it is unlikely that most receptors obtain all their food 

from within the site boundaries. Less conservative exposure assumptions were used in the Step 3a 

refinement to calculate and refine exposure estimates for potential ecological receptors. An average CDI 

was calculated for chemicals that were retained as COPCs. 

7.7.3 Ecological Effects Data 

There is uncertainty in the ecological toxicity value comparison. The water quality criteria developed by 

USEPA in theory protects 95 percent of the exposed species. Therefore, some sensitive species present 
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at the site may not be protected by the use of these criteria. With the exception of hardness for a few 

metals, the SWSVs do not account for site-specific factors such as TOC or pH that may affect toxicity. 

There may also be situations where the screening levels are over-predictive of risk if the sensitive species 

used to develop the criteria do not inhabit the site. Additional uncertainty exists in the benchmarks used 

for the screening process. For example, four inorganic chemicals (arsenic, copper, manganese, and 

silver) have SSVs less than the Illinois EPA background concentrations. The SSVs for these chemicals 

are overly conservative, and risks for these chemicals are possibly over predicted. 

The toxicity of chemical mixtures is not well understood. The toxicity information used in the SERA for 

evaluating risk to the ecological receptors is for individual chemicals. Chemical mixtures can affect the 

organisms very differently than the individual chemicals because of synergistic or antagonistic effects. 

Finally, toxicological data for some of the contaminants may not exist. Therefore, there is uncertainty in 

the conclusions involving the potential impacts to ecological receptors from these constituents. 

7.7.4 Risk Characterization 

Risks are projected if an EEO is greater than or equal to unity (1.0) regardless of the magnitude of the EEO. 

Although the relationship between the magnitude of an EEO and toxicity is not necessarily linear, the 

magnitude of an EEO can be used as rough approximation of the extent of potential risks, especially if there 

is sufficient confidence in the guideline used. Finally, there is uncertainty in how the predicted risks to 

individuals at the site translate into risk to the population in the area as a whole. 

7.8 SUMMARY AND CONCLUSIONS 

Several chemicals that were detected in the surface water and/or sediment were initially retained as 

COPCs because their chemical concentrations exceeded screening levels or they were bioaccumulative 

chemicals with EEOs greater than one based on the conservative exposure scenarios. These chemicals 

were then reevaluated in Step 3a of this ERA to determine which chemicals have the greatest potential 

for causing risks to ecological receptors, and therefore, should be retained as COCs for further 

discussion/evaluation. The two primary ecological endpoints evaluated in this ERA were aquatic 

organisms (i.e., fish and invertebrates) and mammals and birds that consume invertebrates and/or fish. 

Therefore, different lists of chemicals were retained as COCs for these different endpoints. Also note that 

there were different lists of COCs for each of the areas (i.e., the North Branch of Pettibone Creek, the 

South Branch of Pettibone Creek, the Boat Basin). 
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Table 7-15 lists the chemicals that were retained as COCs for each of the endpoints in each of the areas. 

No chemicals detected in the surface water were retained as COCs for risks to aquatic organisms. A few 

of the chemicals detected in the surface water were included in the food chain model, however, the 

drinking portion of the food chain models is insignificant for exposure because the chemicals 

concentrations in surface water are much lower than they are in sediment. Therefore, although some of 

the pesticides (4,4'-DDE and 4,4'-DDT) and metals were retained as COCs for the food chain model, it 

was because of the concentrations in the sediment, not in the surface water. Consequently, no 

chemicals in the surface water were retained as COCs for either of the primary endpoints. 

No chemicals were retained as COCs for surface water or sediments in the South Branch of Pettibone 

Creek for aquatic receptors or mammals/birds. With the exception of a few sporadic elevated detections, 

the chemical concentrations in this branch are relatively low, and may represent a good 

background/reference location for comparisons to data (i.e., chemical and biological) collected in the 

North Branch and Boat Basin. 

PAHs, several pesticides, and several metals in sediment samples were retained as COCs for risks to 

aquatic receptors in the North Branch of Pettibone Creek because they were detected at concentrations 

that exceeded many of the alternate benchmarks in several samples. Also, two pesticides (4,4'-DDE and 

4,4'-DDT) were retained as COCs because they may cause risks to piscivorous birds. As observed from 

Figures 4-3 and 4-6, most of the elevated concentrations of these chemicals were detected in the most 

upstream sample that indicate that the predominant source of these chemicals appears to be off-site of 

NTC Great Lakes. In addition, the concentrations of pesticides are indicative of concentrations 

associated with typical applications of the pesticides when it was legal to do so. Therefore, although 

these chemicals were retained as COCs, the fact that they may not be site-related needs to be factored 

into the risk management decisions. 

PAHs, several pesticides and PCBs, and several metals in sediment samples were retained as COCs for 

risks to aquatic receptors in the Boat Basin because they were detected at concentrations that exceeded 

many of the alternate benchmarks in several samples. Also, one pesticide (4,4'-DDE) was retained as a 

COC because the pesticide may cause risks to piscivorous birds. In addition, the concentrations of 

pesticides are indicative of concentrations associated with typical applications of the pesticides when it 

was legal to do so. Therefore, although these chemicals were retained as COCs, the fact that they may 

not be site-related needs to be factored into the risk management decisions. 
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In summary, several chemicals were retained as COCs in the North Branch of Pettibone Creek and the 

. Boat Basin because they were detected at concentrations that exceeded many of the alternate 

benchmarks in several samples. This indicates that there may be potential risks to aquatic receptors from 

these chemicals. However, because these conclusions are based on literature values, there is 

uncertainty in the conclusions. Also, because of the large amount of soil erosion in the creek, there are 

physical stressors as well as chemical stressors that may be adding to the risks to aquatic organisms. 

These uncertainties could be reduced by conducting site-specific toxicity tests and/or biological surveys 

that could be used to determine site-specific risk-based screening levels. 

Finally, pesticides were selected as COCs in the North Branch of Pettibone Creek and the Boat Basin 

because they may cause a risk to piscivorous birds that consume fish from the area. The risks are based 

on predicted fish tissue concentrations from the sediment concentrations that incorporate the assumed 

percent lipids of the fish and site-specific TOG of the sediment. The sediment in Pettibone Creek and the 

Boat Basin is very sandy with little TOG. Therefore, the predicted fish tissue concentrations of pesticides 

are much greater than the pesticide concentrations in the sediment. The literature values used to make 

these predictions may not represent actual site conditions. In addition, although the elevated pesticide 

detections are located in several samples along the creek and Boat Basin, the samples were biased 

toward depositional areas that are expected to have greater chemical concentrations that the rest of the 

creek. Also, based on the evaluation in Section 8 (Fish Tissue Uncertainty Analysis Evaluation with 

historical data), it appears that risks to piscivorous birds and mammals are overestimated. The amount of 

overestimation cannot be quantified with the existing data. For these reasons, there is considerable 

uncertainty in the conclusion of potential risks to piscivorous birds from chemical concentrations. These 

uncertainties could be further reduced by collecting forage fish tissue samples to determine actual 

chemical concentrations, or by conducting a biological survey to determine if there are adequate numbers 

of fish to comprise a significant portion of the diet for piscivorous birds. 

In conclusion, the chemical data related to the SVOCs, PCBs, and metals indicate potential risks to 

aquatic organisms and piscivorous birds exposed to chemicals in the North Branch of Pettibone Creek 

and Boat Basin. The potential risks are based on literature data and can be better defined by conducting 

site-specific biological studies. 
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Value used for 

PARAMETER Screening Level 
Volatile Organics (uQ/L) 
ACETONE 122.000 
BENZALDEHYDE 

BROMODICHLOROMETHANE 11,000 

2-BUTANONE 14,000 

CARBON DISULFIDE 0.92 

CHLORODIBROMOMETHANE 11.000 
CHLOROFORM 150 

CIS-1,2-DICHLOROETHENE 11.600 

METHYLENE CHLORIDE 1380 
METHYL TERT-BUTYL ETHER 
PHENOL 100 
TETRACHLOROETHENE 152 

TOLUENE 230 
TRICHLOROETHENE 940 

VINYL CHLORIDE 11.600 
Semi-Volatile Oraanics (ua/Ll 
Dl-N-BUTYL PHTHALATE I 35 
DIETHYL PHTHALATE 210 
Pesticides/PCBs (ug/L) 

4,4'-DDD 0.001 

4,4'-DDE 0.001 

4,4'-DDT 0.001 
ENDOSULFAN I 0.056 
lnoraanics (ua/Ll 
ALUMINUM 87 
ANTIMONY 30 

ARSENIC 148 
BARIUM 5000 
BERYLLIUM 0.66 

CADMIUM 4 41 
CALCIUM 

CHORMIUM (Ill) 158 
CHROMIUM (VI) 11 
COBALT 23 
COPPER 17.6 
IRON 1000 

LEAD 16.5 
MAGNESIUM 
MANGANESE 1000 

MERCURY 0.0013 

NICKEL 97 7 
POTASSIUM 
SELENIUM 5.0 
SODIUM 
THALLIUM 12 
VANADIUM 20 

ZINC 225 

1 • LCV =Lower chronic value for all organisms. 
2 - LCV is an es1ima1ed value. 

TABLE 7-1 

DERIVATION OF SURFACE WATER CRITERIA 
SITE 17 - PETIIBONE CREEK AND BOAT BASIN 

NTC GREAT LAKES, ILLINOIS 

Illinois EPA was 1999 Illinois EPA woe 2oooa USEPA woe 1999 

Acute131 Chronicf>I Acute Chronic Acute Chronic 

1,530,000 122,000 

1870 150 

17,200 •1380 

100 
1220 152 

2000 230 
11,700 940 

I 
I 

1.1171 o.001f7l 
1.1(7! o.001f7I 

1.1 0.001 
0.22 0.056 

750 87 

340 148 340 150 
5000 

10 4 4.41 414(4 ) 0.41"1 

3311 158 1046141 136141 

16 11 16 11 

28.2 17.6 27.0'"' 16.9'"' 
1000 1000 

315 16 5 143f4I 5.59(41 

1000 

17 091/0001316 ' 1.4 0.77 

879 97.7 877"' 97.4141 

5.0 5.0 

225 225 220141 222141 

I 
I 
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RI/RA Site 17 

Section: 7.0 
Revision: O 
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Suter and Tsao, 19961111 Additional 

Acute Chronic LCv<11 Sources1' 01 

28,000 1500 1560 

11,000181 

240,000 14,000 282,170(2) 

17 0.92 244121 

11,0001•1 

490 28 1240 

11,600181 

26,000 2200 42,66721 

200 
830 98 750 

120 9.8 1269121 

440 47 7257 

11,600191 

190 35 I 697 I 
1800 210 I 85,600 I 

0.19 0.011 1.69(21 

0.013 0.016121 

0.051 

460 
180 30 610 

55112) 3.1 1121 48 
110 4.0 
35 0.66 5.3 

0.15 

44 
2 

1500 23 5.1 
0.23 
158 

12.26 

2300 120 1100 

1.3151 0.23 

5 

88.32 

110 12 57 
280 20 80 

30 

3 - Dissolved inorganics criteria were used except tor barium. chromium (VI), and manganese. Values for cadmium. chromium (111), lead, nickel, 
and zinc are based on hardness (Illinois EPA. 1999). Hardness (210 mg/L) was calculated using the average filtered calcium (50.7 mg/L) and magnesium (20.3 mg/L) 
concentrations from the site. 

Hardness (H) =average calcium concentration*2.497+ average manganese concentrat1on*4. l 18 

4 ·Criteria derived from calculated hardness (210 mg/L) and the dissolved value for cadmium. chromium 111, copper, lead. nickel. and zinc (USEPA, 2001). 
5 - The chronic value is used as the benchmark to protect aquatic life. 
6 - The 0.0013 ug/L value for mercury is based on protecting the wildlife consuming organism from the water body. 
7 - The value for DDT was used as a surrogate. 
8 • Buchmann, 1999 
9 ·Region Ill STAG Screening Level (USEPA. 1995) 
10 ·Additional sources are only listed for chemicals for which no other criteria were available. 
11 · Values are Tier II secondary acute and chronic values. 
12 · Hexavalent arsenic value. 
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PARAMETER lma/kal 
Volatile (mQ/kg) 

METHYLENE CHLORIDE 
Semi-Volatile Organics (mQ/kg) 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 
ANTHRACENE 

BENZALDEHYDE 
BENZO(A)ANTHRACENE 
BENZO(AlPYRENE 
BENZO(BlFLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 

BIS(2-ETHYLHEXYUPHTHALATE 

BUTYL BENZVL PHTHALATE 
CAPROLACTAM 

CARBAZOLE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 
FLUORANTHENE 
FLUOR ENE 
INDEN0(1,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 

PHENOL 
PYRENE 
TOTAL PAHs 
HMW PAHs 
LMW PAHs 
Pesticides/PCBs lma/kal 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

TOTAL DDT 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 
DELTA-BHC 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

TABLE 7-2 

DERIVATION OF SEDIMENT SCREENING CRITERIA 
SITE 17 - PETTIBONE CREEK AND BOAT BASIN 

NTC GREAT LAKES, ILLINOIS 
PAGE 1 OF2 

Illinois EPA EcoTox 

Background Illinois EPA (September, (USE PA, 

Screening (Illinois EPA, 2000) January 

Value 1997)(1) Tier 1 Tier 2 1996l 121 

0.018 0.018 131 0.26 (3I 

0.368 0.368 1•1 0.67 141 

0.186 0.186 151 0.662 151 

0.085 0.085 0.96 

0.0011 0.0011 (3I 0.004 131 

0.287 0.287 1.6 
0.073 0.073 2.5 
0.886 0.886 
0.17 
8.86 8.86 

130 130 1351 92,000 13·51 

6 6 (31 21 131 11 
NA 

0.11 0.11 131 0.4 (31 

0.4 0.4 2.8 
0.06 0.06 0.26 

0.91 0.91 131 3.2 131 2.0 
2.79 2.79 9.92 

0.035 0.035 0.64 0.54 
2.5 2.5 

0.34 0.34 2.1 0.48 
0.81 0.81 2.88 
140 140 131 

0.35 0.35 2.2 
4 4 35 

1.7 
0.552 

0.00051 0.00051 131 

0.000023 2.3E-05 131 0.004 161 

0.0005 0.0005 13·11 0.006 (3,71 

0.002 0.002 131 0.02131 

0.002 0.002 131 0.015 131 

0.001 0.001 131 0.007 131 

0.007 

0.03 

0.06 

0.005 

0.00037 0.00037 131 0.004 161 

0.05 0.05 131 0.18 131 0.052 

0.00015 0.00015 1" 81 0.000513.81 0.003 

0.00015 0.00015 13·81 0.0005 l3.8I 0.014 

0.0054 0.005 181 

0.019 O.Q19 131 0.067 131 0.02 1•1 

OMOE, 1993 USEPA, 1996 

LEL SEL121 TEC PEC NEC 

0.22 3.7 0.03162 0.54772 1.7 

0.32 14.8 0.26 4.2 3.5 
0.37 14.4 0.35 0.3937 0.44 

0.17 3.2 0.29 6.3 3.8 
0.24 13.4 

0.34 4.6 0.5 5.2 4 
0.06 1.3 0.0282 0.87 

0.75 10.2 0.06423 0.83427 7.5 
0.19 1.6 0.03464 0.65192 1.8 

0.2 3.2 0.078 0.83666 3.8 
0.03275 0.68739 0.29 

0.56 9.5 

0.49 8.5 0.57 3.225 6.1 
4 100 3.553 13.66 84.6 

2.9 4.353 51 
0.786 3.369 3.04 

0.002 0.08 

0.006 0.1 

0.007 171 0.06171 

0.008 0.06 

0.005 0.19 

0.008 0.71 

0.007 0.12 

0.03 1.5 

0.06 0.34 

0.005 0.24 

0.005 0.21 

0.002 0.91 

0.003 1.3 
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TABLE 7-2 

DERIVATION OF SEDIMENT SCREENING CRITERIA 
SITE 17- PETIIBONE CREEK AND BOAT BASIN 

NTC GREAT LAKES, ILLINOIS 

Screening 
PARAMETER (mQ/kQ) Value 

Volatile lma/kal 

ENDRIN ALDEHYDE 0.02 

ENDRIN KETONE 0.02 

GAMMA-BHC (LINDANEl 0.00039 

GAMMA-CHLORDANE 0.0005 
HEPTACHLOR EPOXIDE 0.005 

METHOXYCHLOR 0.0088 

TOTAL PCBs 0.05 
lnorganics (mg/kg) 
ALUMINUM 58030 

ANTIMONY 2 
ARSENIC 6 

BARIUM NA 
BERYLLIUM NA 
CADMIUM 0.6 
CALCIUM NA 
CHROMIUM 26 
COBALT 50 
COPPER 16 
IRON 20000 
LEAD 31 
MAGNESIUM NA 
MANGANESE 460 
MERCURY 0.2 

NICKEL 30 

POTASSIUM NA 
SELENIUM NA 

SILVER 1 
SODIUM NA 
THALLIUM NA 
VANADIUM NA 
ZINC 120 

Notes: 
ER-L values were not used on this table 
1 - Illinois EPA Background values for unsieved data 
2 - Values assume 1 % organic carbon. 

PAGE 2 OF2 

Illinois EPA 
Background Illinois EPA (September, 

(Illinois EPA, 20001 
1997)(1) Tier 1 Tier 2 

0.00039 131 

0.0005 13
·'

1 0.006 !3.7) 

0.0088 13
·
51 0.031 13

•
51 

0.05 131 0.4 (3) 

2 25 
8.0 
145 {ll) 

0.5 

16.0 

38 
18000 

28 

1300 
0.07 

26 {ll) 30 50 
1500 {ll) 

5 {11) 1 2.2 

80 

3 - Calculated using Illinois EPA unpublished derived water quality criteria (Illinois EPA, 2002) 
4 - Total Methylnaphthalenes 

EcoTox 
(USE PA, 
January 

1996) 12) 

0.02 1101 

0.02 {lO) 

0.004 

0.019 

OMOE, 1993 

LEL SEL12l 

0.003 {lO) 1.3 (10) 

0.003 {lO) 1.3 {10) 

0.003 0.01 

0.007 171 0.06 171 

0.005 0.05 

0.07 5.3 

6 33 

0.6 10 

26 110 
50 
16 110 

20000 40000 
31 250 

460 1100 
0.2 2 

16 75 

0.5 

120 820 

5 - Value is provisional; insufficient toxicological data available to fully develop criteria pursuant to Illinois EPA document 35 IAC 302.Subpart F 
6 - Lindane value 
7 - Chlordane 
8 - Endosulfan, mixed isomers 
9 - USEPA L-SQG (USEPA, September 1993a,b) 
1 O - Endrin value used to create surrogate 
11 - Illinois EPA Background values for sieved data 

USEPA, 1996 

TEC PEC NEC 

0.03162 0.24466 0.194 

58030 73160 

12.1 57 92.9 

0.592 11.7 41.1 

56 159 312 

28 77.7 54.8 

34.2 396 68.7 

1673 1081 819 

39.6 38.5 37.9 

159 1532 541 
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TABLE 7-3 

EXPOSURE PARAMETERS FOR TEST SPECIES AND SURROGATE WILDLIFE SPECIES 
NTC GREAT LAKES, ILLINOIS 

Food 
Body 

Weight 
k 

S ecies Max. Av 
Surro ate Wildlife S 
Raccoon 5.34 8.86 1.3388 1.6512 
Belted Kin fisher 0.136 0.17 0.0689 0.0758 

Notes: 
See Appendix E-2 for the source of calculation of the exposure factors 
NA - Not Applicable 

Water 

Av 

0.5664 0.5698 
0.0167 0.0187 

1 - USEPA, 1993 for all factors except sediment ingestion which is from Beyer (1994) 

Sediment 

0.125847 0.155213 
0.001378 0.001516 

Home 
Range 

acres (3) 

Av. Min. 

385.5 266.9 
1.16 0.39 

2 - The incidental soil ingestion rate is calculated by multiplying the food ingestion rate by the calculated incidental soil ingestion rate 
(0.094 for the raccoon and 0.02 for the belted kingfisher) 
3 - Home range for the kingfisher is presented in km of shoreline 

Max. 

504.1 
2.19 
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-0 SOUTH BRANCH PETIIBONE CREEK 

NTC GREAT LAKES, ILLINOIS 
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Frequency Minimum Maximum Average of Illinois EPA Sediment 
Ecological Retained 

Rationale for 
Location of Average 

COPC Contaminant 
Chemical of Detection Concentratio Concentration Maximum of All Positive Background 

Effects asa 
(1) (1) (1X2) Results<'> 

Concentration Screening 
Quotient <•> COPC? <•> 

Deletion or 
n Concentration Results 

(3) Level(4l Selection<•> 

1/2 8.9 8.9 NTC17PCSD2901 6.0 8.9 18 BSL 

2114 25 J 51 J NTC17PCSD3501 236 38 186 BIO 
14/14 19 1100 NTC17PCSD2701 128 128 85 ASUBIO 
14/14 69 2800 NTC17PCSD2701 360 360 287 ASUBIO 
14/14 66 2100 J NTC17PCSD2701 327 327 73 ASUBIO 
14/14 61 2200 NTC17PCSD2701 324 324 886 ASUBIO 
14/14 34 990 J NTC17PCSD2701 173 173 170 ASUBIO 
14/14 34 1300 NTC17PCSD2701 182 182 8860 BIO 
2/2 80 J 130 J NTC17PCSD2901 105 105 130000 BSL 

14/14 65 2900 NTC17PCSD2701 371 371 400 ASUBIO 
14/14 160 9000 NTC17PCSD2701 1061 1061 2790 ASUBIO 

-....j 14/14 13 J 410 J NTC17PCSD2701 56 56 35 ASUBIO 

w 14/14 37 880 J NTC17PCSD2701 160 160 2500 BIO 
co 14/14 85 6300 NTC17PCSD2701 675 675 810 ASUBIO 

14/14 130 6400 NTC17PCSD2701 784 784 350 ASUBIO 

14/14 7.6 32 NTC17PCSD3501 17.4 17.4 6.0 2 ASUBIO 
14/14 10 31 NTC17PCSD2701 19.9 19.9 6.0 2 ASUBIO 
14/14 8.5 290 NTC17PCSD3101 41.8 41.8 6.0 1 ASUBIO 
13/14 0.35 J 2.4 J NTC17PCSD2901 1.7 1.1 5.0 0.5 ASL 
1/14 50 50 NTC17PCSD3101 23.1 50.0 30 ASUBIO 
3/14 84 140 NTC17PCSD2901 40.5 111 60 ASUBIO 
1/14 55 55 NTC17PCSD3301 23.3 55.0 5 ASUBIO 

12/13 0.16 J 2.9 NTC17PCSD2801 1.6 0.9 3.5 50 BIO 
7/14 0.3 J 1.9 J NTC17PCSD3301 2.4 0.9 0.15 ASUBIO 
4/14 0.42 J 1.3 J NTC17PCSD2801 2.5 0.8 1.0 19 BIO 
1/14 4 4 NTC17PCSD3401 2.8 4.0 20 BIO 

12/14 0.31 J 1.6 J NTC17PCSD2701 1.7 1.0 5.0 0.5 ASL 
4/14 0.15 J 0.46 J NTC17PCSD2801 2.3 0.2 1.0 5 BIO 

14/14 1480 3760 NTC17PCSD3401 2445 2445 58030 BSL 
4/14 0.33 0.49 NTC17PCSD3801 0.2 0.4 2 BSL 
14/14 1.5 5.4 NTC17PCSD3401 4.0 4.0 8.0 6 0.90 BIO 
14/14 6.9 40.4 NTC17PCSD2601 22.3 22.3 145 NA NA BKG 

0 11/14 0.13 0.44 NTC17PCSD2601 0.2 0.2 NA NA NTX 0 _, 
9/14 0.07 0.19 NTC17PCSD3401 0.1 0.1 0.5 0.6 0.32 BIO Dl 
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THALLIUM 
VANADIUM 
ZINC 

Chemical 

.;,.. 
0 MISCELLANEOUS PARAMETERS 

PH S.U. 
TOTAL ORGANIC CARBON MG/KG 

Frequency 
of Detection 

(1) 

14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
7/14 
14/14 
14/14 

14/14 
14/14 

Minimum 
Concentratio 

n (1) 

25700 
5.5 
2.4 
3.4 

4900 
8.3 

14100 
177 

0.02 
3.6 

306 
78.3 
0.73 J 

6.8 
31 

7.9 
1400 

TABLE 7-4 

ECOLOGICAL COPC SELECTION - SURFACE SEDIMENT 
SOUTH BRANCH PETTIBONE CREEK 

NTC GREAT LAKES, ILLINOIS 
PAGE 2 OF2 

Maximum Average of 
Illinois EPA 

Location of Average 
Background 

Concentration Maximum of All Positive 
(1X2) Concentration Results Resultscn 

Concentration 
(3) 

99100 NTC17PCSD2501 45171 45171 
14.7 NTC17PCSD2601 9.3 9.3 16 
7.6 NTC17PCSD3101 4.7 4.7 

46.2 NTC17PCSD2601 17.8 17.8 38 
13100 J NTC17PCSD2701 9287 9287 18000 

57.9 NTC17PCSD2601 32.4 32.4 28 
54500 NTC17PCSD2501 24450 24450 

504 NTC17PCSD2501 317 317 1300 
0.23 NTC17PCSD3401 0.1 0.1 0.07 
15.4 NTC17PCSD3101 8.9 8.9 26 
602 NTC17PCSD3401 408 408 1500 
205 NTC17PCSD2601 125 125 
1.5 NTC17PCSD3401 0.7 1.1 

13.2 NTC17PCSD3401 9.2 9.2 
253 NTC17PCSD2601 114 114 80 

8.5 NTC17PCSD2501 8.1 8.1 
16400 NTC17PCSD3301 5286 5286 

Shaded name indicates that constituent was selected as a COPC. Shaded values indicate that the site concentration(s) exceeds this particular criterion. 

Footnotes: 
1 Only the original of duplicate samples was considered for COPC selection. The duplicate was used for quality control purposes only. 
2 The maximum detected concentration was used for screening purposes. 
3 Illinois EPA Background values for unsieved and sieved data (Illinois EPA, 1997). 
4 As presented in Table 7-2 
5 Refer to Section 7.4 for ecological effects quotient calculation. 
6 Rationale Codes: 
For Selection as a COPC: 

ASL = Above COPC screening level. 
NTX = No toxicity information available. 
BIO = Bioaccumulative chemical. 

For Elimination as a COPC: 
BSL = Below COPC screening level. 
NT = Nontoxic. 

BKG =Below Illinois EPA background levels. 
NZ = Not applicable because these parameters are used to characterize the sediments and/or cannot be used to evaluate ecological risks 

7 The average of all results was calculated using 1/2 of the reporting limit for non-detected results 

Sediment 
COPC 

Screening 
Level(41 

NA 
26 
50 
16 

20000 
31 
NA 
460 
0.2 
30 
NA 
NA 
NA 
NA 
120 

NA 
NA 

Ecological Retained 
Rationale for 

Effects 
Contaminant 

asa 

Quotient <5> (•) Deletion or 
COPC? 

Selection<•> 

NA NO NT 
BIO 
BSL 

ASUBIO 
BSUBKG 
ASUBIO 

NT 
ASL 

ASUBIO 
BIO 

NT/BKG 
NT 

NTX 
NTX 

ASUBIO 

NZ 
NZ 

Definitions: 
COPC = Chemical of Potential Concern 
NA = Not Available. 

ASSOCIATED SAMPLES 
NTC17PCSD2501 
NTC17PCSD2601 
NTC17PCSD2701 
NTC17PCSD2801 
NTC17PCSD2901 
NTC17PCSD3001 
NTC17PCSD3101 
NTC17PCSD3201 
NTC17PCSD3301 
NTC17PCSD3401 
NTC17PCSD3501 
NTC17PCSD3601 
NTC17PCSD3701 
NTC17PCSD3801 
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Chemical 

VOLATILE ORGANICS UG/KG 
METHYLENE CHLORIDE 
SEMIVOLATILE ORGANICS 

ACENAPHTHYLENE 
ANTHRACENE 
BENZALOEHYOE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G.H.l)PERYLENE 
BENZO(K)FLUORANTHENE 
BIS 2-ETHYLHEXYL PHTHALATE 
BUTYL BENZYL PHTHALATE 
CAPROLACTAM 
CARBAZOLE 

FLUORENE 
INDEN0(1,2.3-CO)PYRENE 
PHENANTHRENE 
PHENOL 
PYRE NE 

4,4'-DDD 
4.4'-DDE 
4.4'-DDT 
ALDRIN 
ALPHA-CHLORDANE 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
EN DR IN 
ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 
HEPTACHLOR EPOXIDE 

Frequency Minimum 
of Detection Concentration 

(1) (1) 

1/6 11 

3/6 55 J 
8/24 13 J 
24/24 37 

1/6 1500 
24/24 150 
24/24 130 
24/24 150 
23/24 70 
24/24 78 
6/6 280 J 
1/6 37 J 
1/6 57 J 
616 75 J 

24/24 150 
6/6 37 J 

24/24 380 
24/24 21 J 
24/24 70 
24/24 210 

1/6 94 J 
24/24 310 

24/24 2.3 
24/24 4.3 
24/24 4.9 
1/24 6.4 J 
14/22 0.16 J 
14/24 56 
12/23 41 
6/22 0.23 J 
1/24 1.1 J 
9/24 0.52 J 
1/24 2.6 J 
1/24 3.3 
7/24 0.91 J 
3/24 0.13 J 

TABLE 7-5 

ECOLOGICAL COPC SELECTION - SURFACE SEDIMENT 
NORTH BRANCH PETTIBONE CREEK 

NTC GREAT LAKES, ILLINOIS 
PAGE 1OF2 

Maximum Location of 
Average of All 

Average of 
Concentration Maximum Positive 

(1M21 Concentration 
Results 

Results 

11 NTC17PCSD0401 4.25 11 

93 J NTC17PCSD2301 130 70.7 
92 J NTC17PCSD1001 728 51.1 

4000 NTC17PCS00101 443 443 
1500 NTC17PCS00401 409 1500 

11000 NTC17PCS00101 1304 1304 
11000 NTC17PCSD0101 1294 1294 
12000 NTC17PCSD0101 1362 1362 
7500 J NTC17PCSD0101 886 922 
6300 NTC17PCSD0101 740 740 
680 NTC17PCSD2301 562 562 

37 J NTC 17PCSD 1801 167 37.0 
57 J NTC17PCSD1801 170 57.0 

720 NTC17PCSD1401 284 284 
12000 NTC17PCS00101 1351 1351 

250 J NTC17PCSD1401 118 118 
33000 NTC17PCSD0101 3772 3772 

2400 J NTC17PCSD0101 270 270 
5800 J NTC17PCSD0101 658 658 

24000 NTC17PCSD0101 2498 2498 
94 J NTC17PCS00401 175 94.0 

27000 NTC17PCSD0101 2974 2974 

170 NTC17PCSD1901 ·64.0 64.0 
210 NTC17PCSD1901 82.9 82.9 

1800 NTC17PCSD0501 173.8 174 
6.4 J NTC17PCSD0101 13.1 6.4 
6.9 J NTC17PCSD1901 10.3 2.5 

440 NTC17PCSD1901 120.2 192 
150 NTC17PCSD0301 47.9 74 
1.7 J NTC17PCSD2101 13.5 0.7 
1.1 J NTC17PCSD1201 12.5 1.1 
12 J NTC17PCSD0101 12.6 3.2 

2.6 J NTC17PCSD0401 12.6 2.6 
3.3 NTC17PCSD1001 13.0 3.3 
2.9 J NTC17PCSD0401 11.1 1.73 
0.2 J NTC17PCSD1001 12.8 0.17 

Illinois EPA 
Sediment 

Ecological 
Rationale for 

COPC COPC Contaminant 
Background Effects 

Concentration(3) 
Screening 

Quotient <5> 
Flag<•> Deletion or 

Leve1!4I Selection<•! 

18 BSL 

368 BSL 
186 BIO 
85 ASUBIO 
1.1 ASL 
287 ASUBIO ~-::! 

73 ASUBIO ;1: 
886 ASUBIO 
170 ASUBIO 

-.:.~ 
8860 BIO 

130000 BSL 
6000 BSL 

··2? 

NA NTX ~ 
110 ASL 
400 ASUBIO 
910 BSL 
2790 ASUBIO 
35 ASUBIO 

. 2500 ASUBIO 
810 ASUBIO 

140000 BSL 
350 ASUBIO 

6 2 ASUBIO 
6 2 ASUBIO 
6 1 ASUBIO 
1 0.51 ASUBIO 
5 0.5 ASUBIO 

60 ASUBIO 
5 ASUBIO 

3.5 50 BIO 
0.15 ASUBIO 
0.15 ASUBIO 
19 BIO 
20 BIO 

5 0.5 ASUBIO 
5 BIO 0 
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TABLE 7-5 

ECOLOGICAL COPC SELECTION - SURFACE SEDIMENT 
NORTH BRANCH PETTIBONE CREEK 

NTC GREAT LAKES, ILLINOIS 
PAGE20F2 

Frequency Minimum Maximum Location of Average of 
of Detection Concentration Concentration Maximum 

Average of All 
Positive 

111 111 (1~2) Concentration 
Results 

Results 
Chemical 

INORGANICS MG/KG 
ALUMINUM 24/24 1960 4810 NTC17PCSD1001 2742 2742 
ANTIMONY 11/24 0.27 1.5 NTC17PCSD0101 0.4 0.62 

24/24 3.7 10.4 NTC17PCSD0101 5.8 5.8 
24/24 17.2 122 NTC 17PCSD0601 35.4 35.4 
18/24 0.39 1.4 NTC17PCSD1501 0.6 0.7 
21/24 0.11 4.2 NTC17PCSD1501 0.7 0.8 
24/24 34300 110000 NTC17PCSD0601 58021 58021 
24/24 8.4 55.8 J NTC17PCSD0101 16.5 16.5 
24/24 4 J 11.3 NTC17PCSD2101 6.0 6.0 
24/24 35.1 477 NTC17PCSD0201 156 156 
24/24 8570 J 14900 J NTC17PCSD0101 11758 11758 
24/24 30.8 322 J NTC17PCSD0101 118 118 
24/24 17900 51400 NTC17PCSD1201 30188 30188 
24/24 243 662 NTC17PCSD0601 368 368 
24/24 0.04 4.7 NTC17PCSD1401 0.4 0.4 

NTC17PCSD1301, 
24/24 8.1 23 NTC17PCSD1501 14.8 14.8 
24/24 292 798 NTC17PCSD1001 427 427 
4/24 0.46 6.6 NTC17PCSD1601 0.50 2.0 
8/24 0.55 3.2 NTC 17PCSD0401 0.62 1.6 
24/24 128 658 NTC17PCSD1501 243 243 
13/24 0.74 2.1 J NTC17PCSD1001 0.8 1.2 
24/24 7.1 17.9 NTC17PCSD0901 10.7 10.7 
24/24 126 2120 NTC17PCSD1501 754 754 

24/24 7.9 8.4 NTC 17PCSD0601 8.2 8.2 
24/24 1000 9240 NTC17PCSD0101 3896 3896 

Shaded name indicates that constituent was selected as a COPC. Shaded values indicate that the site concentration(s) exceeds this particular criterion. 

Footnotes: 
1 Only the original of duplicate samples was considered for COPC selection. The duplicate was used for quality control purposes only. 
2 The maximum detected concentration was used for screening purposes. 
3 Illinois EPA Background values for unsieved and sieved data (Illinois EPA, 1997). 
4 As presented in Table 7-2 
5 Refer to Section 7.4 for ecological effects quotient calculation. 
6 Rationale Codes: 
For Selection as a COPC: 

ASL =Above COPC screening level. 
NTX = No toxicity information available. 
BIO = Bioaccumulative chemical. 

For Elimination as a COPC: 
BSL = Below COPC screening level. 
NT = Nontoxic. 
BKG =Below Illinois EPA Background levels. 
NZ = Not applicable because these parameters are used to characterize the sediments and/or cannot be used to evaluate ecological risks 

Illinois EPA 
Background 

Concentration(3) 

8 
145 

0.5 

16 

38 
18000 

28 

1300 
0.1 

26 
1500 

5 

80 

Sediment 
Ecological 

Rationale for 
COPC 

Effects 
COPC Contaminant 

Screening 
Quotient 1"1 Flag 111 Deletion or 

Level141 Selectionl•I 

58030 BSL 
2 BSL 
6 ASUBIO 

NA BKG 
NA NTX 
0.6 ASUBIO 
NA NT 
26 ASUBIO 
50 BSL 
16 ASUBIO 

20000 BSUBKG 
31 ASUBIO 
NA NT 
460 ASL 
0.2 ASUBIO 

30 BIO 
NA NT/BKG 
NA NTX/BIO 

BIO 
NA NT 
NA NTX 
NA NTX 
120 ASUBIO 

NA NZ 
NA NZ 

Definitions: 
COPC = Chemical of Potential Concern. 
NA =Not Available. 

ASSOCIATED SAMPLES 
NTC17PCSD0101 
NTC17PCSD0201 
NTC17PCSD0301 
NTC17PCSD0401 
NTC17PCSD0501 
NTC17PCSD0601 
NTC17PCSD0701 
NTC17PCSD0801 
NTC17PCSD0901 
NTC17PCSD1001 
NTC17PCSD1101 
NTC17PCSD1201 

NTC 17PCSD 1301 
NTC 17PCSD 1401 
NTC17PCSD1501 
NTC17PCSD1601 
NTC17PCSD1701 
NTC17PCSD1801 
NTC17PCSD1901 
NTC 17PCSD2001 
NTC17PCSD2101 
NTC17PCSD2201 
NTC17PCSD2301 
NTC17PCSD2401 



Chemical 

. . .. 
METHYLENE CHLORIDE . . . ------·-ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(~FLUORANTHENE 

BENZO(G,H.l)PERYLENE 
BENZO(K)FLUORANTHENE 
BIS 2-ETHYLHEXYL PHTHALATE 
CHRYSENE 
FLUORANTHENE 

FLUORENE 
INDEN0(1,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
METHOXYCHLOR 

Frequency Minimum 
of Detection Concentration 

(1) (1) 

1/1 6.6 

6/12 24 J 
12/12 49 J 
12/12 250 
12/12 260 
12/12 280 
10/12 200 J 
12/12 150 

1/1 610 J 
12/12 270 
12/12 730 

12/12 40 J 
12112 150 J 
1/12 1200 J 

12/12 380 
12/12 560 

12/12 71 
12/12 55 
11/12 34 
1/12 4.1 J 
1/12 6.5 J 

12/12 1.2 J 
4/12 79 
3/12 49 
3/12 5.6 J 
4/12 2 J 
10/12 1.5 J 
10/11 0.68 J 
9/11 0.94 J 
1/12 7.3 J 
1/12 1.3 J 
1/12 4.7 J 
1/12 4.6 J 
10/12 1.2 J 
1/12 32 J 

TABLE 7-6 

ECOLOGICAL COPC SELECTION - SURFACE SEDIMENT 
BOAT BASIN 

Maximum 
Concentration 

(1)(2) 

6.6 

200 J 
1900 
4900 
4500 
4500 
2800 
2500 

610 J 
4900 

14000 

1300 
2000 
1200 J 

10000 
11000 

310 
230 
120 
4.1 J 
6.5 J 
11 J 

660 
270 
7.6 J 
8.5 J 
13 J 

8.7 J 
12 J 

7.3 J 
1.3 J 
4.7 J 
4.6 J 

8 J 
32 J 

NTC GREAT LAKES, ILLINOIS 
PAGE 1OF2 

Location of 
Maximum 

Concentration 

NTC17BBSD4701 

NTC17BBSD5601 
NTC 17BBSD4601 
NTC17BBSD4501 
NTC 17BBSD4501 
NTC17BBSD4501 
NTC17BBSD4501 
NTC17BBSD4501 
NTC17BBSD4701 
NTC17BBSD4501 
NTC17BBSD4501 
NTC17BBSD4501, 
NTC 17BBSD4601 
NTC17BBSD4501 
NTC17BBSD4601 
NTC17BBSD4501 
NTC17BBSD4501 

NTC17BBSD4801 
NTC17BBSD4801 
NTC17BBSD4701 
NTC17BBSD4701 
NTC17BBSD5601 
NTC17BBSD4801 
NTC17BBSD4801 
NTC17BBSD4801 
NTC 17BBSD5201 
NTC17BBSD5601 
NTC17BBSD4801 
NTC17BBSD4801 
NTC17BBSD5201 
NTC17BBSD5201 
NTC17BBSD4601 
NTC17BBSD4501 
NTC17BBSD5601 
NTC17BBSD4801 
NTC17BBSD5201 

Average of 
All Results 

6.6 

378 
501 
1248 
1128 
1142 
634 
645 
610 
1236 
3591 

332 
482 
705 

2653 
2726 

117 
86.5 
63.8 
9.0 
9.6 
3.6 
116 
56.2 
7.9 
6.1 
4.7 
3.4 
5.4 
8.2 
9.2 
9.4 
9.5 
4.8 
78.5 

Average of 
Positive 
Results 

6.6 

103 
501 
1248 
1128 
1142 
730 
645 
610 
1236 
3591 

332 
482 
1200 
2653 
2726 

117 
87 
68 
4.1 
6.5 
3.6 
307 
163 
6.7 
5.9 

4.02 
3.2 
4.6 
7.3 
1.3 
4.7 
4.6 
2.5 
32 

Illinois EPA 
Background 

Concentration(3) 

6 
6 
6 

5 

3.5 

5 
5 

Sediment 
COPC 

Screening 

Level141 

18 

186 
85 
287 
73 

886 
170 

8860 
130000 

400 
2790 

35 
2500 
340 
810 
350 

2 
2 

0.51 
0.023 

0.5 
60 
5 

0.37 
NA 
50 

0.15 
0.15 
5.4 
19 
20 

0.39 
0.5 
8.8 

Rationale for 
Ecological COPC Contaminant 

Effects 
Flag 

Quotient 1' 1 Deletion or 
Selection101 

BSL 

ASUBIO 
ASUBIO 
ASUBIO 
ASUBIO 
ASUBIO 
ASUBIO 

BIO 
BSL 

ASUBIO 
ASUBIO 

ASUBIO 
BIO 
ASL 

ASUBIO 
ASUBIO 

ASUBIO 
ASUBIO 
ASUBIO 
ASUBIO 
ASUBIO 
ASUBIO 
ASUBIO 
ASUBIO 
ASUBIO 
NTX/BIO 

BIO 
ASUBIO 
ASUBIO 

ASL 
BIO 
BIO 

ASUBIO 
ASL 

ASUBIO 
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TABLE 7-6 

ECOLOGICAL COPC SELECTION - SURFACE SEDIMENT 
BOAT BASIN 

NTC GREAT LAKES, ILLINOIS 
PAGE 2 OF 2 

Frequency Minimum Maximum Location of Average of 
Average of 

Illinois EPA 
of Detection Concentration Concentration Maximum Positive Background 

(1) (1) (1)(2) Concentration 
All Results 

Results Concentration(3) 
Chemical 

INORGANICS MG/KG 
ALUMINUM 12/12 1300 6860 NTC17BBSD4801 2719 2719 
ANTIMONY 2/12 0.45 0.47 NTC17BBSD5301 0.3 0.46 

12/12 3.4 9.9 NTC17BBSD4801 5.4 5.4 8 
12/12 12 57.8 NTC17BBSD4801 25.9 25.9 145 
10/12 0.26 6.7 J NTC17BBSD4901 1.1 1.3 
12/12 0.23 2.2 NTC17BBSD4801 0.7 0.65 0.5 
12/12 33500 86300 J NTC17BBSD4901 55792 55792 
12/12 7.9 28.9 NTC17BBSD4801 12.6 12.6 16 
12/12 3.7 10.1 NTC17BBSD4801 5.6 5.6 
12/12 55.5 283 NTC17BBSD4801 116 116 38 
12/12 7410 19200 NTC 17BBSD4801 11733 11733 18000 
12/12 47.6 289 NTC17BBSD4801 101 101 28 
12/12 17200 46900 J NTC17BBSD4901 28233 28233 
12/12 226 731 J NTC17BBSD4901 386 386 1300 
12/12 0.068 0.95 NTC17BBSD4801 0.2 0.22 0.07 
12/12 8.9 31.5 NTC17BBSD5401 16.9 16.9 26 
12/12 180 1150 NTC17BBSD4801 386 386 1500 
3/12 0.66 1.2 NTC17BBSD4801 0.4 0.86 
12/12 0.29 4.2 NTC17BBSD4801 1.0 0.97 5 
12/12 136 487 J NTC17BBSD4901 236 236 
12/12 6 18.9 NTC17BBSD4801 10.2 10.2 
12/12 247 2070 J NTC17BBSD4901 662 662 80 

12/12 7.2 8 J NTC17BBSD5001 7.6 7.6 
11/12 1460 21800 NTC17BBSD4801 6415 6995 

Shaded name indicates that constituent was selected as a COPC. Shaded values indicate that the site concentration(s) exceeds this particular criterion. 

Footnotes: 
1 Only the original of duplicate samples was considered for COPC selection. The duplicate was used for quality control purposes only. 
2 The maximum detected concentration was used for screening purposes. 
3 Illinois EPA Background values for unsieved and sieved data (Illinois EPA, 1997). 
4 As presented in Table 7-2 
5 Refer to Section 7.4 for ecological effects quotient calculation. 
6 Rationale Codes: 
For Selection as a COPC: 

ASL =Above COPC screening level. 
NTX = No toxicity information available. 
BIO = Bioaccumulative chemical. 

For Elimination as a COPC: 
BSL = Below COPC screening level. 
NT = Nontoxic. 
BKG =Below Illinois EPA Background level. 
Nl 'Oplicable because these parameters are used to characterize the sediments and/or cannot be used to ' 'le ecological risks 

Sediment 
Ecological 

Rationale for 
COPC COPC Contaminant 

Effects 
Screening 

Quotient <•I 
Flag Deletion or 

Level141 Selection<•> 

58030 BSL 
2 BSL 
6 ASUBIO 

NA BKG 
NA NTX 
0.6 ASUBIO 
NA NT 
26 ASL 
50 BSL 
16 ASUBIO 

20000 BSL 
31 ASUBIO 
NA NT 
460 BKG 
0.2 ASL 
30 ASUBIO 
NA NT 
NA NTX 
1 BIO 

NA NT 
NA NTX 
120 ASUBIO 

NA NZ 
NA NZ 

Definitions: 
COPC = Chemical of Potential Concern. 
NA= Not Available. 

ASSOCIATED SAMPLES 
NTC17BBSD4501 
NTC17BBSD4601 
NTC17BBSD4701 
NTC17BBSD4801 
NTC17BBSD4901 
NTC17BBSD5001 
NTC17BBSD5101 
NTC17BBSD5201 
NTC17BBSD5301 
NTC17BBSD5401 
NTC17BBSD5501 
NTC17BBSD5601 
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Parameter 

VOLATILE ORGANICS IUG/Ll 
2-BUTANONE 
ACETONE 
BROMODICHLOROMETHANE 
CHLORODIBROMOMETHANE 
CHLOROFORM 
CIS-1,2-DICHLOROETHENE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
SEMIVOLATILE ORGANICS IUG/Ll 
Dl-N-BUTYL PHTHALATE 

4.4"-DDD 
4.4'-DDE 
4 4'-DDT 
ENDOSULFAN I 

Frequency 
of 

Detection 
(1) 

1/6 
5/6 
2/6 
1/6 
2/6 
2/6 
2/6 
1/6 
2/6 
1/6 

1/6 

1/6 
3/5 
1/6 
1/6 

616 
3/6 
616 
1/6 
6/6 
1/6 
1/6 
5/6 
6/6 
5/6 
616 
6/6 
4/6 
1/6 
6/6 
616 
3/6 
4/6 

Minimum 
Concentration 

(1) 

5.6 
2.6 J 

0.34 J 
0.59 J 
0.42 J 

1.1 
0.41 J 
0.7 J 

0.46 J 
0.77 J 

2.7 J 

0.0054 J 
0.0064 J 
0.029 J 

0.01 J 

44.8 
3.7 

16.8 J 
0.26 

23200 J 
14.4 
4.6 
6.9 

84.4 J 
3 

7720 
14.6 J 
0.05 
12.5 
1270 

13100 
2.9 
28 

TABLE 7-7 

ECOLOGICAL COPC SELECTION - SURFACE WATER 
SITE 17 - PETTIBONE CREEK AND BOAT BASIN 

NTC GREAT LAKES, ILLINOIS 
PAGE 1OF2 

Maximum 
Location of Maximum Average of All 

Average of 
Concentration Positive 

Concentration Results (1~2) Results 

5.6 NTC17PCSW0101 3.02 5.6 
11 NTC17PCSW0101 6.10 6.32 

0.74 J NTC17PCSW0201 0.51 0.54 
0.59 J NTC17PCSW0201 0.52 0.59 

1.2 NTC17PCSW0201 0.60 0.81 
9.2 NTC17PCSW0101 2.05 5.15 
1.4 NTC17PCSW0101 0.64 0.905 
0.7 J NTC17PCSW0101 0.53 0.7 
5.5 NTC17PCSW0101 1.33 2.98 

0.77 J NTC17PCSW0101 0.96 0.77 

2.7 J NTC17PCSW0101 4.62 2.7 

0.0054 J NTC17PCSW0201 0.022 0.0054 
0.024 J NTC17PCSW0201 0.018 0.01347 
0.029 J NTC17PCSW0201 0.026 0.029 

0.01 J NTC17BBSW0501 0.023 0.01 

9460 NTC17PCSW0301 2384 2384 
3.8 NTC17BBSW0501 2.67 3.7 

61.8 NTC17PCSW0301 43.37 43.4 
0.26 NTC17PCSW0301 0.11 0.26 

91600 NTC17PCSW0101 55483 55483 
14.4 NTC17PCSW0301 3.89 14.4 
4.6 NTC17PCSW0301 1.98 4.6 

22.2 NTC17PCSW0101 12.32 14.54 
10900 NTC17PCSW0301 2810 2810 

18 NTC17PCSW0301 6.67 7.82 
37400 NTC17PCSW0101 22970 22970 

245 NTC17PCSW0301 83.13 83.1 
0.1 NTC17PCSW0401 0.05 0.07 

12.5 NTC17PCSW0301 6.42 12.5 
6280 NTC17PCSW0301 3992 3992 

122000 NTC17PCSW0101 59917 59917 
15.6 NTC17PCSW0301 4.83 8.4 
150 NTC17PCSW0101 56.15 78.45 

Surface Water 
Ecological 

Rationale for 
COPC COPC Contaminant 

Effects Quotient 
Screening Flag<•> Deletion or (4) 

Level <3> Selection<•> 

14000 0.00 NO SSL 
122000 0.00 NO SSL 
11000 0.00 NO BSL 
11000 0.00 NO SSL 

150 0.01 NO SSL 
11600 0.00 NO SSL 
152 0.01 NO SSL 
230 0.00 NO SSL 
940 0.01 NO .. SSL 

11600 0.00 NO SSL 

35 0.08 NO BSL I 

0.001 5 40 YES ASUBIO 
0.001 24 0 YES ASUBIO 
0.001 29 0 YES ASUBIO 
0.056 ~YES BIO 

87 ASL 
148 BIO 

5000 0.01 SSL 
0.66 0.39 SSL 
NA NT 
11 1 31 YES ASUBIO 
23 ~ ... SSL 

17.6 1 26 YES ASUBIO 
1000 10 9 YES ASL 
16.5 1 09 YES ASUBIO 
NA NT 

1000 0.25 NT 
0.0013 .. ASUBIO 

97.7 
NA 
NA 
20 

225 
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TABLE 7-7 

ECOLOGICAL COPC SELECTION - SURFACE WATER 
SITE 17 - PETTIBONE CREEK AND BOAT BASIN 

NTC GREAT LAKES, ILLINOIS 
PAGE 2 OF 2 

Frequency 
Minimum Maximum Average of of Location of Maximum Average of All 

Parameter Concentration Concentration Positive Detection Concentration Results (1) (1X2) Results (1) 

516 25.5 317 NTC17BBSW0601-F 92.23 109 
2/6 3.6 4.3 NTC17BBSW0501-F 2.38 3.95 
6/6 16.8 53.3 NTC17PCSW0101-F 31.08 31.1 
1/6 0.58 0.58 NTC17PCSW0101-F 0.29 0.58 
616 23500 J 87500 NTC17PCSW0101-F 50717 50717 

NTC17PCSW0101-F, 
516 2.9 10.7 NTC17PCSW0301-F 6.67 7.76 
5/6 78 J 429 NTC17BBSW0601-F 182 215 
1/6 3.3 3.3 NTC17BBSW0601-F 1.53 3.3 
6/6 7840 35700 NTC17PCSW0101-F 20307 20307 
6/6 14.6 J 46.3 NTC17PCSW0101-F 25.32 25.3 
1/6 0.08 0.08 NTC17PCSW0401-F 0.03 0.08 
6/6 1360 5150 NTC17PCSW0101-F 3095 3095 
1/6 4.4 4.4 NTC17PCSW0101-F 2.31 4.4 
616 13400 115000 NTC17PCSW0101-F 57700 57700 
1/6 2.8 2.8 NTC17PCSW0201-F 1.51 2.8 
4/6 5.6 111 NTC17PCSW0101-F 29.79 39.6 

Shaded name indicates that constituent was selected as a COPC. Shaded values indicate that site concentration(s) exceed this particular criterion. 

Footnotes: 
1 Only the original of duplicate samples was considered for COPC selection. The duplicate was used for quality control purposes only. 
2 The maximum detected concentration was used for screening purposes. 
3 As presented in Table 7-1 
4 Refer to Section 7.4 for ecological effects quotient calculation. 
5 Rationale Codes: 
For Selection as a COPC: 

ASL = Above COPC screening level. 
BIO = Bioaccumulative chemical. 

For Elimination as a COPC: 
BSL = Below COPC screening level. 
NT = Nontoxic. 
BKG = Below Illinois EPA Background level. 

Surface Water 
COPC 

Screening 
Level (a) 

87 
148 

5000 
4.41 
NA 

17.6 
1000 
16.5 
NA 

1000 
0.0013 

NA 
5 

NA 
20 

225 

Ecological 
Rationale for 

COPC Contaminant 
Effects Quotient 

Flag(•> Deletion or (4) 

Selection(•) 

.. ASL 
0.03 BIO 
0.01 BSL 
0.13 BSL 
NA NT 

0.61 BIO 
0.43 BSL 
0.20 BIO 
NA NT 

0.05 BSL 
ASL 

NA BSL 
0.88 BIO 
NA NT 

0.14 BSL 
0.49 BIO 

Definitions: 
COPC = Chemical of Potential Concern 
NA = Not Available 

ASSOCIATED SAMPLES 
NTC17BBSW0501 
NTC17BBSW0501-F 
NTC17BBSW0601 
NTC17BBSW0601-F 
NTC17PCSW0101 
NTC17PCSW0101-F 
NTC17PCSW0201 
NTC17PCSW0201-F 
NTC17PCSW0301 
NTC17PCSW0301-F 
NTC17PCSW0401 
NTC17PCSW0401-F 



TABLE 7-8 

SOUTH BRANCH PETilBONE CREEK 

NTC Great Lakes 
RI/RA Site 17 

Section: 7.0 
Revision: O 

Date: September 2003 
Page: 47 of 56 

TERRESTRIAL WILDLIFE MODEL NOAEL AND LOAEL EEQS-MAXIMUM CONCENTRATIONS 
NTC GREAT LAKES, ILLINOIS 

Parameter 

SEMIVOLATILE ORGANICS 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(K)FLUORANTHENE 
FLUORENE 
PY RENE 
PESITICDES/PCBS 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALPHA-CHLORDANE 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDRIN 
ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 
HEPTACHLOR EPOXIDE 
INORGANIC$ 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

Notes: 

.Raccoon 
NOA EL 

2.5E-02 
5.3E-03 
6.3E-01 
1.6E-02 
4.1E-01 

1.9E-02 
3.2E-01 
7.0E-01 

3.0E-01 
7.1E-06 
2.6E-02 
2.9E-02 
8.9E-02 
8.7E-04 
9.5E-03 

- Cells are shaded if the EEO is greater than 1.0 

Raccoon 
LOA EL 

2.5E-03 
5.3E-04 
6.3E-02 
8.0E-03 
2.5E-01 

3.8E-03 
6.4E-02 
1.4E-01 
1.3E-03 

9.9E-01 
3.9E-01 
3.0E-02 
7.1E-07 
2.6E-03 
2.9E-03 
8.9E-03 
4.4E-04 
9.5E-04 

Belted Kingfisher 
NOAEL 

NC 
NC 
NC 
NC 
NC 

Belted Kingfisher 
LOA EL 

NC 
NC 
NC 
NC 
NC 

5.4E-01 
2.1E-01 
2.5E-02 
1.4E-08 
1.3E-04 
8.8E-02 
2.7E-01 
1.2E-03 

- Blank spaces indicates that an EEO could not be calculated because a NOAEL or LOAEL was not available 
- This table only presents the EEOs for contaminants that had EEQs greater than 1.0 using the maximum input 

parameters, and were detected above background concentrations 
EEO - Ecological Elects Quotient 
NOAEL - No Observed Adverse Effects Concentration 
LOAEL - Lowest Observed Adverse Effects Concentration 
NC - PAHs were not included in the kingisher food chain model (see Section 7.3) 
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TABLE 7-9 

NORTH BRANCH PETTIBONE CREEK 

NTC Great Lakes 
RI/RA Site 17 

Section: 7. O 
Revision: O 

Date: September 2003 
Page: 48 of 56 

TERRESTRIAL WILDLIFE MODEL NOAEL AND LOAEL EEQS-MAXIMUM CONCENTRATIONS 
NTC GREAT LAKES, ILLINOIS 

Raccoon Raccoon Belted Kin isher Belted Kin isher 
Parameter 

SEMIVOLATILE ORGANICS 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZALDEHYDE 
BENZO(A)ANTHRACENE 
BENZO(B FLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
BUTYLBENZVLPHTHALATE 
CARBAZOLE 
CHRYSENE 
DIBENZOFURAN 
Dl-N-BUTYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
INDEN0(1,2,3-CD)PYRENE 
PHENANTHRENE 
PHENOL 
PY RENE 
PESTICIDES/PCB$ 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-CHLORDANE 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDRIN 
ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 
HEPTACHLOR EPOXIDE 
INORGANIC$ 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
ZINC 

Notes: 

NOAEL 

3.6E-03 
5.5E-02 
2.4E-02 

6.5E+OO 
7.lE+OO 
4.4E+OO 
3.7E+OO 

2.2E-01 
7.7E-02 
9.8E-02 
2.1E-03 
5.4E-03 

2.3E+OO 
3.5E+OO 
1.7E+01 
8.5E+OO 
9.8E+01 
1.7E-01 
1.1E+01 
6.0E-01 
6.9E+OO 

- Cells are shaded if the EEO is greater than 1.0 

LOA EL 

3.6E-04 
5.5E-03 
2.4E-03 

6.5E-01 
7.1E-01 
4.4E-01 
3.7E-01 
5.9E-03 
1.3E-04 
4.3E-02 
7.1E-01 

1.6E-07 
7.BE-01 
5.?E-02 
3. E-01 

2.2E-02 
7.7E-03 
9.BE-03 
1.1E-03 
5.4E-04 

2.3E-01 
8.7E-01 

8.5E-01 

8.3E-02 . . .. 
6.0E-02 .. 

NOAEL 

NC 
NC 
NC 

NC 
NC 
NC 
NC 

3.lE+OO 

NC 

3.4E-03 
NC 
NC 
NC 
NC 

NC 

- Blank spaces indicates that an EEO could not be calculated because a NOAEL or LOAEL was not available 
- This table only presents the EEQs for contaminants that had EEQs greater than 1.0 using the maximum input 

parameters, and were detected above background concentrations 
EEO - Ecological Elects Quotient 
NOAEL - No Observed Adverse Effects Concentration 
LOAEL - Lowest Observed Adverse Effects Concentration 
_NC - PAHs were not included in the kingisher food chain model (see Section 7.3) 

070307/P 7-48 

LOA EL 

NC 
NC 
NC 

NC 
NC 
NC 
NC 

3.1E-01 

NC 

3.4E-04 
NC 
NC 
NC 
NC 

NC 

7.9E-01 
2.0E-02 
1.0E-04 
1.1E-03 
2.4E-01 
3.0E-01 
3.1E-03 

.. 
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TABLE 7-10 

BOAT BASIN 

NTC Great Lakes 
RI/RA Site 17 

Section: 7 .0 
Revision: 0 

Date: September 2003 
Page: 49 of 56 

TERRESTRIAL WILDLIFE MODEL NOAEL AND LOAEL EEQS-MAXIMUM CONCENTRATIONS 
NTC GREAT LAKES, ILLINOIS 

Parameter 
SEMIVOLATILE ORGANICS 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H, l)PERYLENE 
BENZO(K)FLUORANTHENE 
BIS(2-ETHYLHEXYL)PHTHALA TE 
CHRYSENE 
Dl-N-BUTYL PHTHALA TE 
FLUORANTHENE 
FLUORENE 
INDEN0(1,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
PESTICIDES/PCBS 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
METHOXYCHLOR 
INORGANICS 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
ZINC 

Notes: 

Raccoon 
NOAEL 

1.4E-01 
8.4E-02 
2.4E-02 
8.8E-02 
9.9E-04 
3.6E-03 
1.4E-02 

- Cells are shaded if the EEQ is greater than 1.0 

Raccoon 
LOA EL 

8.7E-03 
8.2E-04 
2.1E-01 
2.0E-01 
2.0E-01 
1.2E-01 
1.1E-01 
3.5E-03 
2.1E-01 
1.6E-07 
2.4E-01 
2.3E-02 
8.7E-02 
1.3E-03 
4.3E-01 
3.8E-01 

3.3E-02 
3.9E-01 
4.9E-02 

1.1E-01 
1.0E-02 
1.4E-02 
8.4E-03 
2.4E-03 
8.8E-03 
9.9E-05 
1.8E-03 
6.9E-03 

Belted Kingfisher 
NOAEL 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

1.7E+OO 
NC 

3.4E-03 
NC 
NC 
NC 
NC 
NC 
NC 

Belted Kingfisher 
LOA EL 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

1.7E-01 
NC 

3.4E-04 
NC 
NC 
NC 
NC 
NC 
NC 

9.7E+01 9.7E+OO 
2.0E+03 2.0E+02 
2.2E+02 2.2E+01 

1.6E-02 
1.5E-02 

8.6E-01 
1.9E-02 
2.1E-02 

9.4E-01 9.4E-02 
4.8E-03 4.8E-04 
6.7E-03 6.7E-04 
4.1E-03 4.1E-04 
7.2E-01 7.2E-02 

2.6E-01 
1.3E-03 
5.1E-03 

- Blank spaces indicates that an EEQ could not be calculated because a NOAEL or LOAEL was not available 
- This table only presents the EEQs for contaminants that had EEQs greater than 1.0 using the maximum input 

parameters, and were detected above background concentrations 
EEQ - Ecological Efects Quotient 
NOAEL - No Observed Adverse Effects Concentration 
LOAEL - Lowest Observed Adverse Effects Concentration 
NC - PAHs were not included in the kingisher food chain model (see Section 7.3) 
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TABLE 7-11 

AVS AND SEM DATA IN PETTIBONE CREEK AND THE BOAT BASIN 
NTC GREAT LAKES, ILLINOIS 

SOUTH BRANCH SAMPLEs<1
> NORTH BRANCH SAMPLEs<1

> BOAT BASIN SAMPLEs<2
> 

Parameters 
2701 3601 

9/23/2001 9/24/2001 
SEM (mQ/kg) 
CADMIUM 0.28J 0.12 
COPPER 29J 5.2 
LEAD 30.2J 11.3 
NICKEL . 3.5J 1.7 
ZINC 137J 26.4 
ACID VOLATILE SULFIDE 9.2U 10.3U 
SEM (µmol/9)<3

> 

CADMIUM 0.002 0.001 
COPPER 0.46 0.08 
LEAD 0.15 0.05 
NICKEL 0.06 0.03 
ZINC 2.10 0.40 
ACID VOLATILE SULFIDE 0.29 0.32 
TOT AL SEM14) 2.76 0.57 
SEM-AVS(5) 2.47 0.25 

Notes: 
Shaded values exceed the sediment screeening value 
1 Sample l.d.'s are preceded with "NTC17PCSD-" 
2 Sample l.d.'s are preceded with "NTC17BBSD-" 

3701 1101 
9/24/2001 9/23/2001 

0.15 0.55 
9.1 128 
19.2 63.7 
2.9 7.3 

41.8 248 
11.5 8.7U 

0.001 0.005 
0.14 2.01 
0.09 0.31 
0.05 0.12 
0.64 3.79 
0.36 0.27 

0.93 6.24 

0.57 5.97 

1701 2101 4504 5104 
9/22/2001 9/22/2001 9/7/2001 9/6/2001 

0.43 0.28 2.8 1.8 
119 31.9 251 210 
72 26.9 120 194 
5 3.8 51.5 17 

270 155 628 725 
8.4U 9.6U 10.6U 25.2 

0.004 0.002 0.0249 0.016 
1.87 0.50 3.95 3.30 
0.35 0.13 0.58 0.94 
0.09 0.06 0.88 0.29 
4.13 2.37 9.60 11.09 

0.26 0.30 0.33 0.79 

6.44 3.07 15.04 15.63 

6.18 2.77 14.71 14.85 

3 SEM (µmol/g) was obtained by dividing the chemical concentration (reported in mg/kg by the laboratory) by the chemical molecular weight 
4 Total SEM is a summation of cadmium, copper, lead, nickel, and zinc concentrations in µmol/g 
5 SEM-AVS is obtained by subtracting the acid volatile sulfide concentration from the total SEM 

Data Qualifiers: 
J Value is estimated due to technical noncompliances 
U Nondetect result 

5301 
9/6/2001 

0.39 
71.7 
40.4 
6.2 
334 
30.8 

0.0035 
1.13 
0.19 
0.11 
5.11 
0.96 

6.54 

5.58 
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TABLE 7-12 

SOUTH BRANCH PETTIBONE CREEK 

NTC Great Lakes 
RI/RA Site 17 

Section: 7.0 
Revision: O 

Date: September 2003 
Page: 51 of 56 

TERRESTRIAL WILDLIFE MODEL NOAEL AND LOAEL EEQS-AVERAGE CONCENTRATIONS 
NTC,GREAT LAKES, ILLl1'.'40IS 

Parameter 

SEMIVOLATILE ORGANICS 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(K)FLUORANTHENE 
FLUORENE 
PYRE NE 
PESITICDES/PCBS 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALPHA-CHLORDANE 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDRIN 
ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 

- HEPTACHLOR EPOXIDE 
INORGANICS 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
ZINC 

Notes: 

Raccoon 
NOAEL 

1.2E-02 
3.9E-04 
5.6E-02 
1.4E-03 
3.2E-02 

6.5E-03 
1.3E-01 
6.3E-02 
1.2E-03 
5.2E+OO 
1.3E+OO 
7.7E-01 
1.1E-01 
5.5E-06 
7.BE-03 
3.SE-02 
3.9E-02 
3.4E-04 
3.0E-03 

3.8E+OO 
1.0E-02 
3.4E-01 
2.4E-01 
4.BE-01 

II 

2.9E-02 
1.2E-01 

- Cells are shaded if the EEO is greater than 1.0 

Raccoon 
LOAEL 

1.2E-03 
3.9E-05 
5.6E-03 
6.9E-04 
1.9E-02 

1.3E-03 
2.6E-02 
1.3E-02 
6.1E-04 
5.2E-01 
1.3E-01 
7.7E-02 
1.1E-02 
5.5E-07 
7.BE-04 
3.5E-03 
3.9E-03 
1.7E-04 
3.0E-04 

3.BE-01 
1.0E-03 
8.4E-02 
1.9E-01 
4.BE-02 
6.6E-01 
1.4E-02 
6.1E-02 

Belted Kingfisher 
NOAEL 

NC 
NC 
NC 
NC 
NC 

Belted Kingfisher 
LOA EL 

NC 
NC 
NC 
NC 
NC 

5.3E+OO ~ 
1.7E+02 1.7E+01 
7.6E+01 7.6E+OO 

1.3E+OO 
7.3E-01 
1.2E-01 

1.3E-01 
7.3E-02 
1.2E-02 
1.1E-08 
4.9E-05 
1.4E-01 
1.SE-01 
6.3E-04 

2.5E-01 
1.BE-03 
8.6E-01 
1.3E-01 

8.1E-01 
3.BE-02 
4.0E-01 

- Blank spaces indicates that an EEO could not be calculated because a NOAEL or LOAEL was not available 
- This table only presents the EEQs for contaminants that had EEQs greater than 1.0 using the maximum input 

parameters, and were detected above background concentrations 
EEO - Ecological Elects Quotient 
NOAEL - No Observed Adverse Effects Concentration 
LOAEL - Lowest Observed Adverse Effects Concentration 
NC - PAHs were not included in the kingisher food chain model (see Section 7.3) 
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TABLE 7-13 

NTC Great Lakes 
Al/AA Site 17 

Section: 7.0 
Revision: O 

Date: September 2003 
Page: 52 of 56 

NORTH BRANCH PEmBONE CREEK 
TERRESTRIAL WILDLIFE MODEL NOAEL AND LOAEL EEQS-AVERAGE CONCENTRATIONS 

NTC GREAT LAKES, ILLINOIS 

Raccoon Raccoon Belted Kin isher Belted Kin isher 
Parameter 

SEMIVOLATILE ORGANICS 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZALDEHYDE 
BENZO(A)ANTHRACENE 
BENZO(B)FLUORANTHENE 
BENZO G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
BIS(2-ETHYLHEXYL) PHTHALA TE 
BUTYLBENZYL PHTHALATE 
CARBAZOLE 
CHRYSENE 
DIBENZOFURAN 
Dl-N-BUTYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
INDEN0(1,2,3-CD)PYRENE 
PHENANTHRENE 
PHENOL 
PYRENE 
PESTICIDES/PCBS 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-CHLORDANE 
AROCLOR-1254 
AROCLOR-1260 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDRIN 
ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 
HEPTACHLOR EPOXIDE 
INORGANICS 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
ZINC 

Notes: 

NOAEL 

1.7E-03 
1.9E-02 
1.7E-03 

4.9E-01 
5.1E-01 
3.3E-01 
2.BE-01 
3.1E-02 
2.3E-04 
1.1E-01 
5.1E-01 

4.1E-07 
1.1E-01 
8.1E-03 
2.5E-01 
9.3E-01 
1.6E-02 
1.5E-01 

2.9E-02 
7.2E-01 
3.5E-01 
5.5E-02 
2.3E-03 
4.8E+OO 
1.9E+OO 
6.0E-02 
1.3E-02 
3.7E-02 
4.9E-02 
6.2E-02 
7.9E-04 
2.9E-03 

7.3E-02 
8.0E-01 

- Cells are shaded if the EEO is greater than 1.0 

LOA EL NOAEL LOA EL 

1.7E-04 NC NC 
1.9E-03 NC NC 
1.7E-04 NC NC 

4.9E-02 NC NC 
5.1E-02 NC NC 
3.3E-02 NC NC 
2.BE-02 NC NC 
3.1E-03 2.1E+OO 2.1E-01 
7.9E-05 
1.1E-02 NC NC 
5.1E-02 NC NC 

1.2E-07 2.7E-03 2.7E-04 
5.6E-02 NC NC 
4.0E-03 NC NC 
2.5E-02 NC NC 
9.3E-02 NC NC 
7.9E-03 
8.9E-02 NC NC 

5.BE-03 2.7E+01 2.7E+OO 
1.4E-01 9.4E+02 9.4E+01 
7.0E-02 4.3E+02 4.3E+01 
1.1E-02 
1.2E-03 4.5E-03 
4.BE-01 5.1E-01 
1.9E-01 2.0E-01 
6.0E-03 6.7E-03 
1.3E-03 8.2E-05 
3.7E-03 2.4E-04 
4.9E-03 1.9E-01 
6.2E-03 2.5E-01 
4.0E-04 1.5E-03 
2.9E-04 

7.3E-03 
4.0E-01 2.4E+01 2.7E+OO 

- Blank spaces indicates that an EEO could not be calculated because a NOAEL or LOAEL was not available 
- This table only presents the EE Os for contaminants that had EEOs greater than 1.0 using the maximum input 

parameters. and were detected above background concentrations 
EEO - Ecological Elects Quotient 
NOAEL - No Observed Adverse Effects Concentration 
LOAEL - Lowest Observed Adverse Effects Concentration 
NC - PAHs were not included in the kingisher food chain model (see Section 7.3) 
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TABLE 7-14 

BOAT BASIN 

NTC Great Lakes 
RI/RA Site 17 

Section: 7.0 
Revision: 0 

Date: September 2003 
Page: 53 of 56 

TERRESTRIAL WILDLIFE MODEL NOAEL AND LOAEL EEQS-AVERAGE CONCENTRATIONS 
NTC GREAT LAKES, ILLINOIS 

Parameter 
SEMIVOLATILE ORGANICS 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(~FLUORANTHENE 

BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
Dl-N-BUTYL PHTHALA TE 
FLUORANTHENE 
FLUORENE 
INDEN0(1,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
PESTICIDES/PCBS 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
METHOXYCHLOR 
INORGANICS 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
ZINC 

Notes: 

Raccoon 
NOAEL 

2.BE-02 
1.4E-03 
3.4E-01 
3.1E-01 
3.1E-01 
1.7E-01 
1.BE-01 
2.2E-02 
3.4E-01 
4.1E-07 
7.BE-02 
7.2E-03 
1.3E-01 
4.7E-03 
7.2E-01 
9.9E-02 

3.9E-02 
4.6E-01 
8.1E-02 
2.2E-02 
5.1E-01 
2.1E-03 
3.5E+OO 
1.7E+OO 
2.1E-02 
4.1E-03 
2.6E-01 
2.4E-02 
3.9E-02 
5.3E-02 
1.5E-02 
5.6E-02 
6.3E-04 
1.4E-03 
8.7E-03 

- Cells are shaded if the EEO is greater than 1.0 

Raccoon 
LOA EL 

2.BE-03 
1.4E-04 
3.4E-02 
3.1E-02 
3.1E-02 
1.7E-02 
1.BE-02 
2.2E-03 
3.4E-02 
1.2E-07 
3.9E-02 
3.6E-03 
1.3E-02 
4.7E-04 
7.2E-02 
5.9E-02 

7.BE-03 
9.3E-02 
1.6E-02 
4.5E-03 
5.1E-02 
1.0E-03 
3.5E-01 
1.7E-01 
4.3E-03 
2.1E-03 
2.6E-02 
2.4E-03 
3.9E-03 
5.3E-03 
1.5E-03 
5.6E-03 
6.3E-05 
6.9E-04 
4.4E-03 

1.1E-02 
3.5E-01 

Belted Kingfisher 
NOAEL 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

1.4E+OO 
NC 

2.7E-03 
NC 
NC 
NC 
NC 
NC 
NC 

Belted Kingfisher 
LOA EL 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

1.4E-01 
NC 

2.7E-04 
NC 
NC 
NC 
NC 
NC 
NC 

3.0E+01 3.0E+OO 
6.0E+02 6.0E+01 
9.6E+01 9.6E+OO 

1.3E-02 
4.0E-03 
3.0E-01 
1.5E-01 
1.6E-02 
1.2E-02 

2.BE-01 2.8E-02 
1.5E-03 1.5E-04 
2.4E-03 2.4E-04 
3.3E-03 3.3E-04 
5.9E-01 5.9E-02 

2.1 E-01 
1.0E-03 

1.3E-02 2.5E-03 

3.4E-01 
1.5E-02 

2.1 E+01 2.3E+OO 

- Blank spaces indicates that an EEO could not be calculated because a NOAEL or LOAEL was not available 
- This table only presents the EEQs for contaminants that had EEQs greater than 1.0 using the maximum input 

parameters, and were detected above background concentrations 
EEO - Ecological Elects Quotient 
NOAEL - No Observed Adverse Effects Concentration 
LOAEL - Lowest Observed Adverse Effects Concentration 
_NC - PAHs were not included in the kingisher food chain model (see Section 7.3) 
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TABLE 7-15 

SUMMARY OF CHEMICALS RETAINED AS'COCs IN EACH AREA 
NTC GREAT LAKES, ILLINOIS 

South Branch North Branch Boat Basin 
Parameter Aquatic Receptors!1

> Piscivorous Birds!2
> Aquatic Receptors!1

> Piscivorous Birds!2
> Aquatic Receptors!1

> Piscivorous Birds!2
> 

PAHs!3) x x 
4,4'-DDD x x 
4,4'-DDE x x x 
4,4'-DDT x x x 
Endosulfan I x 
Endosulfan II x x 
Aroclor-1254 x 
Aroclor-1260 x 
Coooer x x 
Lead x x 
Mercurv x 
Zinc x x 

1 - No chemicals in the surface water were retained as COCs for risks to aquatic receptors; All the chemicals listed in this tables were retained as 
COCs in the sediment only. 

2 - No chemicals were retained a COCs for risks to mammals. 
3 - Although a few individual PAHs may not be retained a COCs, PAHs as a group are retained as COCs where indicated on this table. 

x 

0 
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Navy Ecological Risk Assessment Tiered Approach oate: 

Tier 1. Screening Risk Assessment (SRA): Identify pathways and 
compare exposure point concentrations to benchmarks. 

Step 1: Site visit; Pathway Identification/Problem Formulation; 
Toxicity Evaluation 

Step 2: Exposure Estimate; Risk Calculation (SMDP)1 

Proceed to Exit Criteria for SRA 

Exit Criteria for the Screening Risk Assessment: Decision for exiting or 
continuing the ecological risk assessment. 

1) Site passes screening risk assessment. A determination is made that the 
site poses acceptable risk and shall be closed out for ecological concerns. 

2) Site fails screening risk assessment: The site must have both complete 
pathway and unacceptable risk. As a result, the site will either have an 
interim cleanup or move to the second tier. 

NTC Great Lakes 
RI/RA Site 17 

Section: 7.0 
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Tier 2. Baseline Ecological Risk Assessment (BERA): Exit Criteria Step 3a Refinement 
Detailed assessment of exposure and hazard to "assessment 
endpoints" (ecological qualities to be protected). Develop site­
specific values that are protective of the environment. 

Step 3a: Refinement of Conservative Exposure Assumptions2 

(SRA)----Proceed to Exit Criteria for Step 3a 

Step 3b: Problem Formulation - Toxicity Evaluation; 
Assessment Endpoints; Conceptual Model; Risk Hypothesis 
(SMDP) 

Step 4: Study Design/DOO - Line of Evidence; Measurement 
Endpoints; Work Plan and Sampling & Analysis Plan (SMDP) 

Step 5: Verification of Field Sampling Design (SMDP) 

Step 6: Site Investigation and Data Analysis (SMDP) 

Step 7: Risk Characterization 

Proceed to Exit Criteria for BERA 

--+ 

Exit Criteria Baseline Risk Assessment 

1) If re-evaluation of the conservative 
exposure assumptions (SRA) support 
an acceptable risk determination, the 
site exits the ecological risk assessment 
process. 

2) If re-evaluation of the conservative 
exposure assumptions (SRA) do not 
support an acceptable risk 
determination, the site continues in the 
Baseline Ecological Risk Assessment 
process. Proceed to Step 3b. 

1) If the site poses acceptable risk, no further evaluation and no 
remediation from an ecological perspective is warranted. 

2) If the site poses unacceptable ecological risk and additional evaluation 
in the form of remedy development and evaluation is appropriate, proceed 
to third tier. ---i 

Tier 3. Evaluation of Remedial Alternative (RAGs C) 

a. Develop site-specific risk-based cleanup values. 

B. Qualitatively evaluate risk posed to the environment by implementation of each 
alternative (short-term impacts) and estimate risk reduction provided by each (long-term 
impacts); provide quantitative evaluation where appropriate. Weigh alternative using the 
remaining CERCLA nine Evaluation Criteria. Plan for monitoring and site closeout. 

Notes: 1) See USEPA's 8 Steps ERA Process for requirements for each Scientific Management Decision Point. 

2) Refinement includes but is not limited to background, bioavailability, detection frequency, etc. 

3) Risk Management is incorporated throughout the tiered approach. 

FIGURE 7-1 
NAVY TIERED APPROACH 

SITE 17- PETTIBONE CREEK AND BOAT BASIN 
NAVAL TRAINING CENTER, GREAT LAKES, ILLINOIS 
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FIGURE 7-2 

ECOLOGICAL CONCEPTUAL SITE MODEL 
SITE 17 - PETTIBONE CREEK AND BOAT BASIN 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 
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8.0 FISH TISSUE UNCERTAINTY ANALYSIS 
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This section provides additional evaluation of a fish tissue study (HHRA and ERA) using the Lake 

Michigan Fish Advisory to address the contamination and risk of fish ingestion from Site 17. This section 

uses existing fish tissue data obtained from the Illinois EPA and USEPA through the STORET (STOrage 

and RETrieval) database in the area of Lake Michigan near NTC Great Lakes to qualitatively evaluate the 

uncertainties in the HHRA and ERA. 

8.1 INTRODUCTION 

As discussed in the HHRA and ERA (Section 6.0 and 7.0, respectively), there are risks to humans and 

wildlife from the consumption of fish contaminated with organic chemicals and metals. There are 

uncertainties associated with. these risks because they are based on sediment to fish and sediment to 

invertebrate BSAFs obtained from the literature. One uncertainty with using literature-based numbers to 

calculate fish tissue concentrations is that the BSAFs do not account for site-specific bioavailability of the 

chemicals. Also, this approach assumes that the fish in the site water body will not migrate from the site. 

Because of the potential risks and the uncertainties in the fish tissue concentrations, it was initially 

proposed that fish tissue samples could be collected in the Boat Basin to reduce the uncertainties. 

However, the Navy and Illinois EPA determined that collecting fish tissue samples would not be 

appropriate for the following: 

• The Boat Basin opens to Lake Michigan and it is likely that the fish that would be collected in the Boat 

Basin move between the Boat Basin and Lake Michigan. The fish would be exposed to sediment 

contaminant concentrations not only from the Boat Basin but also from Lake Michigan. Therefore, 

tissue concentrations in fish collected from the Boat Basin could not necessarily be tied to sediment 

concentrations in the Boat Basin. 

• Fish advisories are already in effect for many species of fish in Lake Michigan. Based on the close 

proximity of the Boat Basin to Lake Michigan, the advisories for Lake Michigan would pertain to the 

Boat Basin. 

For those reasons, it was determined that it would be more appropriate to obtain the available fish tissue 

data from the nearby stations and compare the actual fish tissue data with the predicted data to address 
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some of the uncertainties in the HHRA and ERA. The remainder of this section of the report presents this 

evaluation. 

8.2 HISTORIC DAT A 

Historic data, including fish tissue data from Lake Michigan and site-specific sediment data, were used in 

evaluating fish tissue modeling uncertainties. The data and their sources are described in more detail 

below. 

8.2.1 Historic Fish Tissue Data · 

Several people from Illinois EPA and USEPA were contacted to determine the availability of fish tissue 

data. The basic consensus was that the data were available from the STORET web site 

(http://www.epa.gov/storet/). STORET comprises of USEPA's largest computerized environmental data 

system and acts as a repository for water quality, biological, and physical data collected and used by 

state and federal agencies, universities, private citizens, and other organizations. The STORET web site 

contains data from the USEPA LDC (Legacy Data Center) and STORET database. The LDC contains 

historical water quality data from the early part of the 20th century to 1998. STORET contains data 

collected beginning in 1999 along with older data that has been properly documented and migrated from 

the LDC. Although the data presented in Tables 8-1 and 8-2 were compiled primarily from the LDC, for 

purposes of this report, the data will be referred to as being obtained from STORET. 

STORET was searched for the closest fish tissue sample data along the shoreline upstream and 

downstream of NTC Great Lakes. Five locations were identified for use in this evaluation and have been 

included on Figure 8-1. These five locations are as follows: 

• 21ILFISH/QZB15 located approximately 11,500 feet south of NTC Great Lakes in Lake Bluff (14 fish 

samples from 1984 to 1998). 

• 21 ILFISH/QZB03 located approximately 9,000 feet south of NTC Great Lakes in Lake Bluff (one fish 

sample from 1995). 

• 21ILFISH/QZB12 located in the Outer Harbor at NTC Great Lakes (33 fish samples from 1984). 
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• 21 ILFISH/02022 located approximately 19,500 feet north of NTC Great Lakes in Waukegan Harbor, 

Mid Harbor Central (13 fish samples from 1993). 

• 21 ILFISH/QZ001 located approximately 21,000 feet north of NTC Great Lakes in Waukegan Harbor, 

Upper Channel (58 fish samples from 1996 to 1998). 

No known sources of contamination have been identified in the Lake Bluff area, so the chemical 

concentrations in the fish collected in that area are expected to represent "regional" levels. Waukegan 

Harbor, on the other hand, has been the source of PCBs (in the high percent levels) in sediment, and 

subsequently in fish tissue. Therefore, this area is expected to represent fish tissue levels that are 

impacted by PCBs. However, PCB concentrations in fish collected from Waukegan Harbor have 

decreased significantly in the last 10 years due to harbor cleanup activities. These harbor cleanup 

activities were initiated as part of a Consent Decree that required the remediation of sediments 

contaminated with PCBs in concentrations of 50 mg/kg and higher. Remedial efforts in Waukegan 

Harbor began in 1990 with dredging of contaminated sediments in 1992. Concentrations of PCBs in 

sediment in the most highly contaminated areas were as high as 500,000 mg/kg. Approximately 

136,000 kg of PCBs were removed through the remedial action. As a result of this action, fish tissue 

concentrations analyzed for PCBs in 1993 were nearly_ five times lower than those tested in previous 

years through 1991 (Zarull et al., 1999). As a result of the remedial activities and the apparent decline of 

PCBs in fish tissue, the posted Waukegan Harbor fish advisories were removed, although fish advisories 

for carp and other bottom-feeding fish still exist in other areas of Lake Michigan and also apply to fish 

caught in Waukegan Harbor. The concentrations of PCBs and pesticides in the sediment in Pettibone 

Creek are presented in Section 4.3 of the report. 

The fish tissue data from STORET for the above-mentioned stations were entered into a database to 

generate tables. Fish tissue results from 1984 to 1998 were compiled to provide historic information 

regarding actual fish tissue concentrations of pesticides and PCBs in Lake Michigan. In summary, results 

of the human health and ecological risk screening at Site 17, Pettibone Creek and Boat Basin, indicate 

that select metals, along with total PCBs, total DDT, aldrin, endrin (including aldehyde and ketone), alpha­

BHC, beta-BHC, and delta-BHC presented unacceptable risks to human health and/or the environment 

(primarily piscivorous wildlife through food-chain modeling). With the exception of mercury in one sample, 

the fish data on STORET for the selected stations were not analyzed for metals. Therefore, only the 

organic chemicals listed above were included in the data tables. 
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Table 8-1 presents the analytical data from STORET for each fish sample collected at the five stations for 

the selected chemicals. Table 8-2 presents the frequency of detection results for the fish tissue data 

compiled at stations QZB15, QZB03, QZB 12, QZ022, and QZ001. 

8.2.2 Historic Sediment Data 

Sediment data from Pettibone Creek has been collected over the years as part of other investigations, in 

addition to the sediment samples collected for this Site 17, Pettibone Creek and Boat Basin RI/RA report. 

The historic data from these previous investigations are described in more detail in Section 2.0 and briefly 

summarized here. Sediment samples were collected in Pettibone Creek, including the North and South 

Branches of Pettibone Creek and the Boat Basin as part of several historical investigations at NTC Great 

Lakes. Overall, more pesticides were detected in the North Branch and at greater concentrations than in 

samples from the South Branch or Boat Basin. 

070307/P 

Historic Concentrations versus Maximum Concentrations 
North Branch of Pettibone Creek 

Pesticide Maximum Historic Maximum Concentration 
Concentration from Site 17 RI/RA 

(µg/mg) (µg/mg) 

4,4'-DDD 3,300 170 

4,4'-DDE 410 210 

4,4'-DDT 1,000 1,800 

alpha-BHC 6 ND 

Aroclor-1016 1,600 ND 

Aroclor-1254 3,300 440 

Aroclor-1260 2,300 150 

delta-BHC 130 ND 

Endrin 210 2.6 

Endrin Aldehyde 96 3.3 
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Historic Concentrations versus Maximum Concentrations 
Boat Basin 

Pesticide Maximum Historic Maximum Concentration 
Concentration from Site 17 RI/RA 

(µg/mg) (µg/mg) 

4,4'-DDD 720 310 

4,4'-DDE 350 230 

4,4'-DDT 190 120 

alpha-BHC 5.5 6.5 

Aroclor-1254 1,500 660 

Endrin 62 1.3 

Historic Concentrations versus Maximum Concentrations 
South Branch of Pettibone Creek 

Pesticide Maximum Historic Maximum Concentration 
Concentration from Site 17 RI/RA 

(µg/mg) (µg/mg) 

4,4'DDD 59 32 

4,4'-DDE 41 31 

4,4'-DDT 71 290 

alpha-BHC 1.2 ND 

Aroclor-1260 160 55 

Endrin 9.7 1.3 

As indicated by the above table comparisons, the maximum concentrations from the recently collected 

data are generally lower than the historic sediment sample concentrations. Noteworthy differences from 

the historic data are found primarily in the North Branch. 4,4'-DDD and PCB concentrations have 

significantly decreased from the historic data to the recent data. 

8.3 COMPARISON OF FISH TISSUE DATA SAMPLES 

As presented above, metals, PCBs, and select pesticides in fish tissue were causing unacceptable risks 

to humans and wildlife that consume fish. Because metals were not analyzed for in most of the STORET 

fish tissue samples, the discussion in this section will focus on PCBs and the selected pesticides. 

Section 4.0 presents the nature and extent of PCB and pesticide contamination in Pettibone Creek and 

the Boat Basin. The HHRA evaluated potential risks to humans from eating fish in the Boat Basin, 

because there are inadequate numbers or sizes of fish in Pettibone Creek for human consumption. The 

ecological risk assessment however, evc;i.luated potential risks to wildlife consuming fish from the Boat 
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Basin and the North and South Branches of Pettibone Creek. Therefore, the following discussions focus 

on the applicable chemicals in the areas that were causing risks to the human and/or ecological 

receptors. 

8.3.1 Total DDT and Total PCB 

The maximum predicted total DDT and total PCB fish concentrations at Site 17 were in the North Branch 

of Pettibone Creek. The maximum predicted concentrations of these chemicals in fish tissue were 

42.6 mg/kg and 9.96 mg/kg, respectively, with average concentrations of 8.6 mg/kg and 2.8 mg/kg, 

respectively. The next highest predicted maximum fish concentrations of these chemicals at Site 17 were 

in the Boat Basin where total DDT was 11.4 mg/kg and total PCB was 9.54 mg/kg. Average 

concentrations of these chemicals were 4.46 mg/kg and 1.77 mg/kg, respectively. Predicted maximum 

concentrations in fish tissue in the South Branch were much lower at 4.93 mg/kg and 3.05 mg/kg, 

respectively. Average concentrations of total DDT and total PCBs were 1.53 mg/kg and 1.08 nig/kg, 

respectively. 

These predicted fish concentrations at Site 17 were greater than the maximum historic fish tissue 

concentrations from STORET. The maximum total DDT and total PCB concentrations from STORET 

were found in samples from Waukegan Harbor at Station 02022. The maximum total DDT was 

significantly lower at 2.8 mg/kg (see Table 8-2) than the predicted total DDT at Site 17. However, the 

maximum total PCB concentration in STORET samples of 9.2 mg/kg (see Table 8-2) was similar to the 

predicted total PCB in North Branch and the Boat Basin, but greater than the predicted total. PCB 

concentration in fish tissue in the South Branch of Pettibone Creek. 

STORET fish tissue concentrations at the Great Lakes Naval Training Station, 02B12, were significantly 

lower than those found in Waukegan Harbor samples. Historic concentrations for total DDT and total 

PCBs in this area were 0.69 mg/kg and 2.52 mg/kg, respectively in a 7- and 9-pound channel catfish 

sample (see Table 8-2). These concentrations are much lower than the total PCB predicted 

concentrations at Site 17. The STORET database also shows lower concentrations were found in the 

smaller fish samples. 

STORET fish tissue concentrations in Lake Bluff were highest at Station 02B15 (see Table 8-2). Total 

DDT and total PCBs at this station had maximum concentrations of 1.5 mg/kg and 4.4 mg/kg, respectively 

in a 4- and 8-pound lake trout. These concentrations are lower than maximum concentrations in 

Waukegan Harbor samples and also most of the predicted fish tissue concentrations at Site 17. Only the 
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predicted fish concentration for total PCBs in the South Branch were less than the maximum STORET 

samples from Station OZB 15. 

Overall, the predicted fish tissue concentrations for total DDT and total PCBs at Site 17 were higher than 

samples from STORET. It is likely that chemical concentrations in the fish tissue at Site 17 are 

overestimated for several reasons, including the following: 

• Fish present in the South and No'rth Branch (where the highest concentrations were estimated) are 

significantly smaller than those sampled in Lake Michigan, including Waukegan Harbor, and therefore 

would be expected to accumulate less organic chemicals than larger and older fish. 

• Sediment concentrations of PCBs in North Branch samples were significantly less than those in 

Waukegan Harbor (see Section 8.2). 

• Historic Boat Basin total DDT and total PCB sediment concentrations were much greater than the 

most recent samples (see the table on page 8-4). However, fish tissue concentrations (i.e., STORET 

fish tissue concentrations from Station OZB 12 collected in 1984) that more closely correlate 

temporally with historic sediment concentrations, were actually significantly lower than the fish tissue 

concentrations (see Table 8-2) predicted using the most recent sediment sample data. 

8.3.2 Aldrin and Endrin 

Aldrin and endrin also had predicted maximum concentrations in the North Branch of Pettibone Creek. 

Aldrin was predicted at a maximum fish tissue concentration of 0.105 mg/kg, and endrin was predicted at 

a maximum fish tissue concentration of 0.04 mg/kg. The next highest concentrations of these pesticides 

were predicted in the Boat Basin at 0.04 mg/kg and 0.013 mg/kg. Aldrin was not predicted in fish tissue 

from the South Branch because aldrin was not detected in the South Branch sediment samples. 

However, endrin was detected in South Branch sediment and was predicted at a maximum fish tissue 

concentration of 0.016 mg/kg and an average concentration of 0.03 mg/kg. The average predicted 

concentration was greater than the maximum predicted concentration due to elevated detection limits in 

the non-detected sediment samples. These non-detected sediment samples were evaluated statistically 

utilizing one-half the reporting limit. 

The maximum detected STORET fish tissue concentration for aldrin was found in Waukegan Harbor at 

0.05 mg/kg (see Table 8-2), nearly half of what was predicted in the risk screening. Endrin was not found 

in the STORET data from Waukegan Harbor. In the STORET samples collected from the Great Lakes 
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Naval Training Station, aldrin was found at a maximum fish tissue concentration of 0.02 mg/kg, and 

endrin was detected at a maximum concentration of 0.02 mg/kg (see Table 8-2). Aldrin and endrin were 

each detected at concentrations of 0.01 mg/kg at both stations at Lake Bluff (QZB15 and QZB03). 

Similar to the predicted concentrations of total DDT and total PCB, the predicted fish tissue 

concentrations at Site 17 appear to be overestimated for the following reasons: 

• Fish present in the North Branch (where the highest concentrations were estimated) are significantly 

smaller than those sampled in Lake Michigan, including Waukegan Harbor. 

• Aldrin and endrin were less frequently detected in fish tissue samples from the STORET database 

than other pesticides (i.e., total DDT) and PCBs. 

• Aldrin and endrin were detected relatively infrequently compared to other pesticides (i.e., total DDT) 

and PCBs in sediment samples at Site 17. 

8.3.3 Dieldrin, alpha-BHC, beta-BHC, and delta-BHC 

The maximum predicted fish tissue concentrations of dieldrin and alpha-BHC were in the Boat Basin at 

Site 17. Dieldrin and alpha-BHC were predicted at maximum fish tissue concentrations of 0.13 mg/kg 

and 0.065 mg/kg, respectively. The average predicted concentration for dieldrin in the Boat Basin was 

0.047 mg/kg. The average predicted fish tissue concentration for alpha-BHC was the same as the 

maximum predicted concentration in the Boat Basin. The next highest concentration of dieldrin predicted 

in fish tissue was in the South Branch of Pettibone Creek at 0.035 mg/kg, with an average concentration 

of 0.02 mg/kg. Dieldrin was predicted at a concentration of 0.028 mg/kg in the North Branch with an 

average of 0.014 mg/kg. alpha-BHC was not predicted in fish tissue from the South and North Branches 

of Pettibone Creek because alpha-BHC was not detected in the sediment of these areas. 

beta-BHC and delta-BHC were detected in sediment samples in the Boat Basin, and fish tissue 

concentrations were predicted for these pesticides in the Boat Basin. However, STORET data for these 

pesticides are not available and comparisons cannot be made. For these reasons, beta-BHC and delta­

BHC will not be discussed further. 

The maximum STORET fish tissue concentration for dieldrin (0.25 mg/kg) in samples from Waukegan 

Harbor (see Table 8-2) was higher, nearly double the predicted fish tissue concentration in the Boat Basin 

and much higher than predicted concentrations in the North and South Branches. The maximum 
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STORET fish tissue concentration for alpha-BHC (0.01 mg/kg) was also in samples from Waukegan 

Harbor (see Table 8-2). This concentration is nearly six times less than what was predicted in fish tissue 

at the Boat Basin. 

The maximum concentration of 0.18 mg/kg for dieldrin from samples collected from the Great Lakes 

Naval Training Station (see Table 8-2) and Lake Bluff (see Table 8-2) was similar to, although slightly 

greater than that predicted in the Boat Basin. STORET fish tissue concentrations for alpha-BHC of 

0.01 mg/kg (at all stations) were less than the predicted maximum concentration in the Boat Basin. The 

predicted fish tissue concentrations for dieldrin and alpha-BHC in Pettibone Creek appear to be closer in 

concentration to historical STORET data than for other chemicals. 

8.4 UNCERTAINTIES IN THE HHRA 

In the HHRA for the Boat Basin, the primary risk drivers were PCBs and several pesticides (i.e., DDT and 

dieldrin) in fish eaten by recreational fishermen. Several uncertainties were associated with estimated 

risks for fish ingestion. The fish tissue concentrations were estimated from sediment concentrations and 

sediment bioaccumulation factors. Therefore, the calculated risks were not based on actual measured 

fish tissue concentrations. To more fully characterize the effects of using the estimated fish tissue 

concentrations in the quantitative risk assessment, risks for the recreational fisherman were recalculated 

using concentrations from STORET as discussed in Section 8.3. The results of the reanalysis were as 

follows: the total RME HI for the fisherman increased from 6.6 to 15 and the ILCR increased from 1.8x10"4 

to 3.1x10"4 when using the STORET data. These differences were mainly due to the increase in the total 

PCB concentration. Although there is a slight increase in the calculated risks, the risks from the 

estimated fish tissue concentrations and the STORET data are in close agreement with one another, 

differing by about a factor of two. 

Another uncertainty associated with the fish ingestion scenarios is the assumption that the fish are 

continually exposed to contaminants in the sediment in the Boat Basin. This assumption would apply 

only to bottom feeding fish such as carp and catfish that spend most of their time in the study area, and 

would not apply to game fish such as trout that are not bottom feeders and whose range would not be 

confined to the Boat Basin. It should be noted that sediment concentrations in the Boat Basin have been 

decreasing over time (see page 8-4), and as a result contaminant concentrations in fish tissue are also 

expected to decrease. Evidence of the relationship between decreasing fish tissue and sediment 

concentrations is provided by the STORET data for Waukegan Harbor described in Section 8.2.1. 
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The State of Illinois has issued fish consumption advisories for Lake Michigan and Waukegan Harbor 

(http://www.idph.state.il.us/public/press97/fish97.htm) for salmon, trout, whitefish, perch and bottom 

feeding fish such as catfish and carp. Although the fish advisories indicate that some fish such as trout 

can be eaten on a restricted basis (e.g., one meal a month), they state that carp and catfish should not be 

eaten at all. The fish advisories are based on the assumption that one meal consists of one-half pound of 

fish. In the HHRA for Site 17, recreational fishermen were assumed to eat 20 grams of fish for 365 days 

per year and that 10 percent of the fish consumed by the recreational fisherman were caught in the Boat 

Basin. This is equivalent to eating approximately 1.5 pounds per year of fish caught in the Boat Basin 

and corresponds to three meals per year according to the State (i.e., one meal equals one-half pound of 

fish). 

The risk assessment estimated that the carcinogenic risk from ingestion of fish was 1.8 x 10-4 and the 

noncarcinogenic hazard index (HI) was 6.6. Because these risks are based on the equivalent of three 

meals per year, a person would have to eat less than one full meal per year for risks to be acceptable 

(i.e., less than USEPA benchmarks and a HI less than 1, for example). The conclusions of the HHRA, 

therefore, indicate that a person could eat very small amounts of fish from the Boat Basin per year. The 

findings of the risk assessment agree well with the fish advisory restrictions that fish caught in Lake 

Michigan should be eaten infrequently or not at all, thereby reducing the uncertainty in the exposure 

assumptions for recreational fish ingestion. 

8.5 UNCERTAINTIES IN THE ERA 

During the ERA, it was found that potential risks to piscivorous species existed for certain pesticides and 

metals at Site 17. These chemicals include total DDT, chromium, lead, mercury, and zinc in the Boat 

Basin; DDE, DDT, and lead in the South Branch; and total DDT, chromium, copper, lead, mercury, and 

zinc in the North Branch. These conclusions were based primarily on the LOAELavg scenario and 

predicted fish tissue concentrations. Because the fish tissue concentrations were predicted and not 

measured in fish tissue samples, uncertainties in the ecological risk conclusions exist. Some of those 

uncertainties have been reduced with the comparison of the historic data in Section 8.3 above. 

When comparing predicted fish tissue concentrations to measured fish tissue data from STORET, it was 

found that in almost all cases, the average predicted concentrations were closer to those found in the 

STORET data. Therefore, risk decisions based on the average scenario provide a better basis for 

conclusions. Although in some scenarios, such as for total DDT, PCBs, and alpha-BHC, the average 

predicted tissue concentrations are still greater than those found in STORET samples. Risk conclusions 
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for these chemicals, even though they are based on the average scenario, are likely to still be over­

predicted for the reason discussed below. 

Concentrations of bioaccumulative chemicals are expected to be greatest in larger, older fish. Older fish 

typically have higher percentages of lipid/fat, and this is where bioaccumulative chemicals such as 

pesticides and PCBs bioconcentrate. This is evidenced by the STORET fish data (see Table 8-1) where 

the larger fish samples had higher concentrations as compared to smaller fish samples. Therefore, risks 

to piscivorous wildlife consuming fish from the North Branch and Boat Basin, where risks were predicted 

to be the greatest, are overestimated than other areas in Pettibone Creek because the fish are 

significantly smaller there compared to the fish that were collected and included in STORET. In 

summary, it is likely that risks would be lower to piscivorous wildlife consuming fish from Site 17 if actual 

fish data were available, but the actual decrease in risks cannot be quantified at this time. 
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Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

Length (inches)/Weight(lbs) 
lnorgamcs (mg/kg) 
I MERCURY 
Miscellaneous Parameters (%) 

LIPIDS 
Pesticides/PCB& (uQ/kQ) 
ALDRIN 
ALPHA-BHC 
DIELDRIN 
ENDRIN 
TOTAL DDT 
TOTAL PCB CONGENERS 

QZB03 
LAKE MICHIGAN 

WESTERN SHORE 
06/14/95 

86/10 
YP/63 

9.7/0.35 

0.58 % 

10 J 
10 J 
10 J 
10 J 

20 
120 
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SITE 17 - PETTIBONE CREEK AND BOAT BASIN 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 
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OZB12 QZB12 
LAKE MICHIGAN LAKE MICHIGAN 

QZB12 
LAKE MICHIGAN 

WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS 
10/09/84 10/11/84 10/11/84 

86/5 86/5 86/2 
CHN/83 BT/11 RBT/39 

/4.16 /3.55 /9.1 

3.15 % 1.28 % 3.79 % 

14 17 17 
10 J 10 J 10 J 

17 24 32 
10 J 17 10 J 

60 76 127 
410 380 260 

QZB12 QZB12 
LAKE MICHIGAN LAKE MICHIGAN 

WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS 
10/11/84 10/11/84 

86/5 86/5 
RBT/39 CHN/83 

/6.2 /10.97 

2.96 % 0.7 % 

10 J 10 
10 J 10 J 

21 10 J 
10 J 10 J 

40 38 
130 270 
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Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

Length linches)/Weiahlflbs) 
lnorgamcs (mg/kg) 

!MERCURY 
Miscellaneous Parameters(%) 
LIPIDS 
Pesticides/PCBs (u!lfkq) 
ALDRIN 
ALPHA-BHC 
DIELDRIN 
ENDRIN 
TOTAL DDT 
TOTAL PCB CONGENERS 

QZB12 
LAKE MICHIGAN 

WESTERN SHORE/GLNTS 
10/11/84 

86/5 
CHN/83 

/7.88 

1.42 % 

12 
10 j 

47 
10 j 

24 
540 
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QZB12 QZB12 
LAKE MICHIGAN LAKE MICHIGAN 

QZB12 
LAKE MICHIGAN 

WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS 
12114/84 12114/84 12114/84 

86/1 86/1 86/1 
BT/11 BT/11 BT/11 
/1.1 17.27 /4.41 

10 j 10 j 10 j 

10 j 10 j 10 j 

39 29 184 
10 J 10 J 10 j 

135 282 360 
260 813 920 

QZB12 QZB12 
LAKE MICHIGAN LAKE MICHIGAN 

WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS 
12114/84 12114/84 

86/1 86/1 
BT/11 BT/11 
/1.5 /8.1 

I 

10 j 10 j 

10 J 10 j 

62 51 
10 j 10 j 

213 240 
280 580 
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Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

Len11th (inches)/Wei11ht(lbs) 
lnorgamcs (mg/kg) 
I MERCURY 
Miscellaneous Parameters lo/ol 
LIPIDS 
Pesticides/PCB& lua/lcnl 
ALDRIN 
ALPHA-BHC 
DIELDRIN 
ENDRIN 
TOTAL DDT 
TOTAL PCB CONGENERS 

QZB12 
LAKE MICHIGAN 

WESTERN SHORE/GLNTS 
12/14/84 

86/1 
BT/11 
/1.082 

10 J 
10 J 

79 
10 J 
613 
1082 
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QZB12 QZB12 
LAKE MICHIGAN LAKE MICHIGAN 

QZB12 
LAKE MICHIGAN 

WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS 
12/14/84 12/14/84 12/14/84 

86/1 86/1 86/1 
BT/11 BT/11 BT/11 
/5.4 /4.85 /1.1 

10 J 10 J 10 J 
10 J 10 J 10 J 

34 36 30 
10 J 10 J 10 J 
319 170 300 
1028 366 718 

QZB12 QZB12 
LAKE MICHIGAN LAKE MICHIGAN 

WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS 
12/14/84 12/14/84 

86/1 86/1 
CHN/83 CHN/83 

/8.59 /20.9 

1.1 % 3.48 % 

10 J 10 J 
10 J 10 J 

2 82 
10 J 10 J 
336 445 
802 1740 
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Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

Length linches)/Weight(lbsl 
lnorgamcs (mg/kg) 
I MERCURY 
Miscellaneous Parameters(%) 
LIPIDS 
Pesticides/PCBs (ua/lml 
ALDRIN 
ALPHA-BHC 
DIELDRIN 
ENDRIN 
TOTAL DDT 
TOTAL PCB CONGENERS 

QZB12 
LAKE MICHIGAN 

WESTERN SHORE/GLNTS 
12/14/84 

86/1 
CHN/83 

/14.3 

1.45 % 

10 J 
10 J 

64 
10 J 
552 
1199 
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QZB12 QZB12 
LAKE MICHIGAN LAKE MICHIGAN 

QZB12 
LAKE MICHIGAN 

WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS 
12/14/84 12/14/84 12114/84 

86/1 86/1 86/1 
CHN/83 CHN/83 CHN/83 

/18.7 /18.7 /16.3 

3.6 % I 6 % I 1.48 % 

10 J 10 J 10 J 
10 J 10 J 10 J 
104 26 47 

10 J 10 J 10 J 
293 241 235 
951 1268 1043 

QZB12 QZB12 
LAKE MICHIGAN LAKE MICHIGAN 

WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS 
12/14/84 12/14/84 

86/1 86/1 
CHN/83 CHN/83 

/9.3 16.06 

0.3 % 1.1 % 

10 J 10 J 
10 J 10 J 
10 J 12 
10 J 10 J 
307 199 
748 490 
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Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

Length (inches)/Weight(lbs) 
lnorgamcs (mg/kg) 

!MERCURY 
Miscellaneous Parameters 1%1 
LIPIDS 
Pesticides/PCBs lunlknl 
ALDRIN 
ALPHA-BHC 
DIELDRIN 
ENDRIN 
TOTAL DDT 
TOTAL PCB CONGENERS 

QZB12 
LAKE MICHIGAN 

WESTERN SHORE/GLNTS 
12114/84 

86/1 
CHN/83 

/8.25 

1.4 % 

10 J 
10 J 

5 
10 J 
439 
230 
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QZB12 OZB12 
LAKE MICHIGAN LAKE MICHIGAN 

QZB12 
LAKE MICHIGAN 

WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS 
12114/84 12115/84 12115/84 

86/1 86/1 86/1 
CHN/83 CHN/83 CHN/83 

n.21 /12.3 /11.7 

2.88 % 0.7 % 0.2 % 

10 J 10 J 10 J 
10 J 10 J 10 J 

17 10 J 3 
10 J 10 J 10 J 
686 86 252 
2276 117 263 

QZB12 QZB12 
LAKE MICHIGAN LAKE MICHIGAN 

WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS 
12/15/84 12115/84 

86/1 86/1 
CHN/83 CHN/83 

/11 19.9 

0.8 % 0.4 % 

10 J 10 J 
10 J 10 J 
10 J 10 J 
10 J 10 J 
354 605 
1045 2518 
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Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

Length (inches)/Weight(lbs) 
lnorgamcs (mg/kg) 

JMERCURY 
Miscellaneous Parameters (%) 
LIPIDS 
Pesticides/PCBs (ug/kg) 
ALDRIN 
ALPHA-BHC 
DIELDRIN 
ENDRIN 
TOTAL DDT 
TOTAL PCB CONGENERS 

OZB12 
LAKE MICHIGAN 

WESTERN SHORE/GLNTS 
12/15/84 

86/1 
CHN/83 

/9.9 

0.7 % 

10 J 
10 J 
10 J 
10 J 

397 
427 
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QZB12 QZB12 
LAKE MICHIGAN LAKE MICHIGAN 

WESTERN SHORE/GLNTS WESTERN SHORE/GLNTS 
12/15/84 09/20/88 

86/5 86/5 
CHN/83 BT/11 

/4.16 /7.2 

3.2 % 6.6 % 

10 J 10 u 
10 J 10 u 

19 50 
10 J 10 u 
407 500 
151 1200 

QZB15 OZB15 QZB15 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WESTERN SHORE/LB WESTERN SHORE/LB WESTERN SHORE/LB 
06/12/84 06/06/85 06/10/88 

86/10 86/10 86/10 
YP/63 YP/63 YP/63 
/0.37 /0.45 /0.39 

0.5 %- 0.4 % 0.5 % 

10 J 10 J 10 u 
10 J 10 J 10 u 
10 J 10 J 10 J 
10 J 10 J 10 u 

5 8 20 
10 J 10 J 100 J 
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Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

LenQth (inches)/WeiQht(lbs) 
lnorgamcs (mg/kg) 

/MERCURY 
Miscellaneous Parameters 1%1 
LIPIDS 
Pesticides/PCBs lua/kg) 
ALDRIN 
ALPHA-BHC 
DIELDRIN 
ENDRIN 
TOTAL DDT 
TOTAL PCB CONGENERS 

QZB15 
LAKE MICHIGAN 

WESTERN SHORE/LB 
06/08/89 

86/10 
YP/63 
/0.31 

. 0.5 % 

10 J 
10 J 
10 J 
10 J 

20 
110 

QZB15 
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QZB15 QZB15 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WESTERN SHORE/LB WESTERN SHORE/LB WESTERN SHORE/LB 
04/18/90 08/01/90 08/01/90 

59/25 86/5 86/5 
AW/75 LT/29 LT/29 

NA 23.3/4.82 27.3/7.93 

017 

9.8 % 12.3 % 16.8 % 

10 J 10 J 10 J 
10 J 10 J 10 

90 80 180 
10 J 10 J 10 J 
350 1500 1300 
590 4400 1800 

OZB15 OZB15 QZB15 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WESTERN SHORE/LB WESTERN SHORE/LB WESTERN SHORE/LB 
08/01/90 10/30/90 06/06/91 

86/5 86/10 86/10 
LT/29 YP/63 YP/63 

17.6/1.95 10.1/ 9.6/0.3 

5.4 % 0.3 % 0.27 % I 

10 J 10 J 10 J 
10 J 10 J 10 J 

10 10 J 10 J 
10 J 10 J 10 J 
220 20 10 J 
620 100 J 100 J 



Station ID QZB15 
Site LAKE MICHIGAN 

Area of Concern WESTERN SHORE/LB 
Sample Date 06/05/92 

Anatomy code/no. individuals per sample 86/10 
Species code/FWS numeric code YP/63 

Length (inches)IWeight(lbs) 9.1/0.3 
lnorgamcs (mg/kg) 
I MERCURY 
Miscellaneous Parameters (%) 

LIPIDS 0.3 % 
Pesticides/PCBs (ua/kol 
ALDRIN 10 u 
ALPHA-BHC 10 u 
DIELDRIN 10 u 
ENDRIN 20 u 
TOTAL DDT 5 J 
TOTAL PCB CONGENERS 100 u 

OJ 
r\J 
0 
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QZB15 QZB15 QZB15 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WESTERN SHORE/LB WESTERN SHORE/LB WESTERN SHORE/LB 
06/06/96 06/06/97 06/04/98 

86/10 86/10 86/10 
YP/63 YP/63 YP/63 

9.4/0.32 9.7/0.32 9.78/0.34 

0.45 % 0.71 % 0.59 % 

10 J 10 J 10 J 
10 J 10 J 10 J 
10 J 10 J 10 J 
10 J 10 J 10 J 

10 20 50 
100 J 100 J 170 

QZ001 QZ001 QZ001 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC 
05/15/96 05/15196 05/15/96 

59/5 86/1 86/1 
WSU/61 BKB/4 NP/36 

5.6/ 7.8/0.28 24/2.69 

1.9 % 0.64 % 0.45 % 

10 J 10 J 10 J 
10 J 10 J 10 J 
10 J 10 J 10 J 
10 J 10 J 10 J 

60 110 30 
900 1400 170 
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Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

Lenoth (inchesl/Weiohtllbsl 
lnorgamcs (mg/kg) 
I MERCURY 
Miscellaneous Parameters(%) 
LIPIDS 
Pesticides/PCB& (ua/kal 
ALDRIN 
ALPHA-BHC 
DIELDRIN 
ENDRIN 
TOTAL DDT 
TOTAL PCB CONGENERS 

azoo1 azoo1 
LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC 
06/19/96 06/19/96 

59/4 59/8 
BKS/5 GSH/21 

6.2/0.12 5.4/0.06 

1.7 % 3.2 % 

10 J 10 J 
10 J 10 J 
10 J 10 
10 J 10 J 

90 70 
360 1600 
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QZ001 azoo1 QZ001 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC 
06/19/96 06/19/96 06/19/96 

59/1 59/1 59/11 
GSH/21 WSU/61 AW/75 

11.4/0.51 13.2/0.87 7.9/0.11 

3.1 % 4.8 % I 4.3 % 

10 J 10 J 10 J 
10 J 10 J 10 J 

20 10 40 
10 J 10 J 10 J 
160 100 200 
310 770 390 

QZ001 azoo1 QZ001 azoo1 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC WH/UC 
07/16/96 07/16/96 07/16/96 07/16/96 

59/3 59/1 59/1 59/8 
GSN/22 GF/24 WSU/61 AW/75 
4.4/0.02 6.6/0.21 10.8/0.48 6.6/0.04 

2.5 % 3.8 % 4.5 % 2.9 % 

10 J 10 J 10 J 10 J 
10 J 10 J 10 J 10 J 

10 10 J 20 20 
10 J 10 J 10 J 10 J 
120 140 120 170 
590 380 860 400 
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Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

LenQth (inchesl/WeiQhtllbs) 
lnorgamcs (mg/kg) 

JMERCURY 
Miscellaneous Parameters (%) 
LIPIDS 
Pesticides/PCBs (uQ/kQ) 
ALDRIN 
ALPHA-BHC 
DIELDRIN 
ENDRIN 
TOTAL DDT 
TOTAL PCB CONGENERS 

QZOOl QZOOl 
LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC 
07/16/96 07/16/96 

86/1 86/3 
C/12 LMB/31 

34.2/19.6 10.3/0.65 

12 % 1.5 % 

10 J 10 J 
10 J 10 J 

30 10 J 
10 J 10 J 
820 50 

8000 300 
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QZOOl QZOOl QZOOl 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC 
07/16/96 07/16/96 07/16/96 

86/1 86/5 86/5 
SMB/47 YP/63 YP/63 
17.8/3 8/0.21 6.7/0.11 

0.86 % 0.54 % 0.26 % 

10 J 10 J 10 J 
10 J 10 J 10 J 
10 J 10 J 10 J 
10 J 10 J 10 J 
100 10 J 10 J 
390 160 100 J 

QZOOl QZOOl QZOOl QZOOl 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC WH/UC 
07/30/96 08/14/96 08/14196 08/14/96 

86/4 86/1 86/5 86/5 
C/12 C/12 YP/63 YP/63 

27.3/10.4 15.4/1.74 8.3/0.24 6.4/0.11 

12 % 0.31 % 0.4 % 0.4 % 

10 J 10 J 10 J 10 J 
10 J 10 J 10 J 10 J 

30 10 J 10 J 10 J 
10 J 10 J 10 J 10 J 
700 20 10 J 10 J 
4400 100 J 100 J 100 J 



Station ID QZ001 QZ001 
Site LAKE MICHIGAN LAKE MICHIGAN 

Area of Concern WH/UC WH/UC 
Sample Date 10/01/96 10/01/96 

Anatomy code/no. individuals per sample 86/1 86/2 
Species code/FWS numeric code BKS/5 BT/11 

Lenath linchesl/Weiahtllbsl 8.2/0.31 17.2/2.86 
lnorgamcs (mg/kg) 

!MERCURY 
Miscellaneous Parameters (%) 
LIPIDS 0.67 % 3.3 % 
Pesticides/PCBs (ua/kal 
ALDRIN 10 J 10 J 
ALPHA-BHC 10 J 10 J 
DIELDRIN 10 J 20 
ENDRIN 10 J 10 J 
TOTAL DDT 30 200 
TOTAL PCB CONGENERS 170 430 
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QZ001 QZ001 QZ001 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC 
10/01/96 10/01/96 10/01/96 

86/2 86/5 86/2 
BT/11 CH0/81 CH0/81 

22.9/5.4 23.8/5.37 25.5/6.5 

6.4 % 1.9 % 1.5 % 

10 J 10 J 10 J 
10 J 10 J 10 J 

40 10 J 10 J 
10 J 10 J 10 J 
250 210 200 
1000 620 700 

QZ001 QZ001 QZ001 QZ001 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC WH/UC 
10/01/96 10/01/96 10/06196 10/08/96 

86/5 86/5 8612 59n 
CHN/83 CHN/83 CHN/83 WSU/61 
34/13.7 39.5/21.8 27.9/8.81 9.1/0.29 

1.2 % 1.9 % 1.2 % 1.8 % 

10 J 10 J 10 J 10 J 
10 J 10 J 10 J 10 J 

10 20 10 10 J 
10 J 10 J 10 J 10 J 
260 460 210 50 
650 1300 770 300 
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Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

Lencith (inchesl/Weiciht!lbsl 
lnorgamcs (mg/kg) 

!MERCURY 
Miscellaneous Parameters(%) 
LIPIDS 
Pesticides/PCBs (U<lik!ll 

ALDRIN 
ALPHA·BHC 
DIELDRIN 
ENDRIN 
TOTAL DDT 
TOTAL PCB CONGENERS 

azoo1 
LAKE MICHIGAN 

WH/UC 
10/08/96 

86/3 
WSU/61 
15.9/1.6 

1.7 % 

10 j 

10 j 

10 j 

10 j 

40 
360 

QZ001 

TABLE 8-1 

STORET HISTORIC FISH TISSUE RESULTS 
SITE 17 - PETTIBONE CREEK AND BOAT BASIN 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

PAGE 12 OF 16 

QZ001 QZ001 QZ001 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC WH/UC 
10/11/96 10/14/96 10/17/96 10/17/96 

86/3 86/4 59/1 59/4 
CHN/83 CH0/81 BGS/8 GSN/22 

23.4/4.96 12.9/0.94 4.4/ 4.3/ 

1.6 % 3.1 % 2.7 % 5 % 

10 j 10 j 10 j 10 j 

10 j 10 j 10 j 10 j 

10 j 10 j 10 j 10 j 

10 j 10 j 10 j 10 j 

160 190 80 60 
600 330 950 1200 

QZ001 QZ001 QZ001 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC 
10/17/96 10/17/96 10/17/96 

59/4 86/1 86/3 
FHM/382 NP/36 WSU/61 

2.8/ 36/12.1 10.5/0.44 

2.1 % 2.4 % 1.2 % 

10 j 10 j 10 j 

10 j 10 j 10 j 

10 j 10 10 j 

10 j 10 j 10 j 

130 130 20 
1200 1300 170 
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Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

Length (inches)/Weight(lbs) 
lnorgamcs (mg/kg) 
I MERCURY 
Miscellaneous Parameters 1%) 
LIPIDS 
Pesticides/PCB& (un/knl 
ALDRIN 
ALPHA-BHC 
DIELDRIN 
EN DR IN 
TOTAL DDT 
TOTAL PCB CONGENERS 

QZ001 QZ001 
LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC 
10/17/96 10/17/96 

86/5 86/5 
YP/63 YP/63 

7.4/0.18 6.5/0.11 

0.36 % 0.66 % 

10 J 10 J 
10 J 10 J 
10 J 10 J 
10 J 10 J 
10 J 20 
140 240 
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QZ001 QZ001 QZ001 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC 
10/17/96 07/01/97 07/01/97 

86/5 86/3 86/2 
YP/63 C/12 C/12 
9.1/0.3 28.8/12.6 33.3120.8 

0.46 % 14 % 24 % 

10 J 10 J 10 J 
10 J 10 J 10 J 
10 J 110 100 
10 J 10 J 10 J 
10 J 680 1400 
180 9200 7800 

QZ001 QZ001 QZ001 QZ001 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC WH/UC 
07/16/97 07/16/97 07/16197 07/16197 

59/5 59/5 59/6 86/5 
GSH/21 GSH/21 GSH/21 C/12 

8.6/ 9.21 9.51 18.6/3.57 

6 % 8.1 % 10 % 15 % 

10 J 10 J 10 J 10 J 
10 J 10 J 10 J 10 J 

10 20 20 30 
10 J 10 J 10 J 10 J 
160 170 110 990 
530 710 800 3700 



CD 

"' CJ) 

() 
-I 
0 
0 
I\:) 
<O 
(Jl 

Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

LenQth (inches)/WeiQht(lbsl 
lnorganics (mg/kg) 

!MERCURY 
Miscellaneous Parameters(%) 
LIPIDS 
Pesticides/PCBs (Ugtkg) 

ALDRIN 
ALPHA-BHC 
DIELDRIN 
ENDA IN 
TOTAL DDT 
TOTAL PCB CONGENERS 

QZ001 QZ001 
LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC 
07/16/97 09/19/97 

86/4 86/1 
C/12 C/12 

31.1/14.6 19.6/3.85 

13 % 9.3 % 

10 J 10 J 
10 J 10 J 

40 20 
10 J 10 J 
530 220 

2800 1700 
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QZ001 QZ001 azoo1 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC 
09/19/97 09/19/97 06/01/98 

59/1 86/3 86/5 
GSH/21 WSU/61 C/12 
17.4/2.1 14.1/0.95 28.9/13 

5.8 % 3% 22 % 

10 J 10 J 10 J 
10 J 10 J 10 J 

30 10 J 90 
10 J 10 J 10 J 

40 60 1700 
6300 510 8100 

QZ001 azoo1 QZ001 QZ001 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC WH/UC WH/UC 
06/01/98 07/08/98 07/08/98 07/28/98 

86/5 86/5 86/5 59/5 
C/12 C/12 LMB/31 BGS/8 

2114.96 18.3/3.17 13.211.29 5.04/ 

13 % 8 % 2 % 2.4 % 

50 50 10 J 10 J 
10 J 10 J 10 J 10 J 

20 20 10 J 10 J 
10 J 10 J 10 J 10 J 
500 260 110 90 

7300 4900 1200 1500 
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Station ID 
Site 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

Len1;1th (inchesllWeiQht(lbsl 
lnorgamcs (mg/kg) 

JMERCURY 
Miscellaneous Parameters 1%1 
LIPIDS 
Pesticides/PCBs (uolknl 
ALDRIN 
ALPHA-BHC 
DIELDRIN 
ENDRIN 
TOTAL DOT 
TOTAL PCB CONGENERS 

QZ001 QZ001 
LAKE MICHIGAN LAKE MICHIGAN 

WH/UC WH/UC 
07/28/98 07/28/98 

59/4 59/20 
GSF/25 SHl/497 

5.9/ 

2 % 2.3 % 

10 J 10 J 
10 J 10 J 
10 J 10 J 
10 J 10 J 
110 170 

3500 1000 
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QZ022 QZ022 QZ022 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/MHC WH/MHC WH/MHC 
08/16/93 08/16/93 08/16/93 

59/6 59/1 59/5 
BGS/8 GSH/21 GSN/22 

5.1/ 16.6/1.76 5.2/ 

2.63 % 3.56 % 1.96 % 

10 u 10 u 10 u 
10 u 10 u 10 u 
26 c 10 u 10 u 
20 u 20 u 20 u 
75 c 59 c 58 c 

1070 c 410 c 460 c 

QZ022 QZ022 QZ022 QZ022 
LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

WH/MHC WH/MHC WH/MHC WH/MHC 
08/16/93 08/16/93 08/16/93 08/16/93 

59/15 59/1 59/1 59/8 
GSN/22 WSU/61 WSU/61 AW/75 

31 14.6/1.32 11/0.66 5.9/ 

3% 4.07 % 3.03 % 3.8 % 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
12 c 12 c 14 c 10 u 
20 u 20 u 20 u 20 u 
103 c 103 c 80 c 66 c 
1060 c 1060 c 620 c 170 c 
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QZ022 QZ022 QZ022 QZ022 
Site LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN LAKE MICHIGAN 

Area of Concern 
Sample Date 

Anatomy code/no. individuals per sample 
Species code/FWS numeric code 

Lenqth linches)/Wei11ht(lbs) 
lnorgamcs (mg/kg) 

!MERCURY 
Miscellaneous Parameters (%) 
LIPIDS 
Pesticides/PCBs lua/ka1 
ALDRIN 
ALPHA-BHC 
DIELDRIN 
ENDRIN 
TOTAL DDT 
TOTAL PCB CONGENERS 

Species Code/Fish & Wildlife Service Code: 
AW/75 =Alewife 
BGS/08 = Blue Gill 
BKB/04 = Black Bullhead 
BKS/05 = Black Crappie 
BT/11 =Brown Trout 
C/12 =Carp 
CHN/83 = Chinook Salmon 
CH0/81 = Coho Salmon 
FHM/382 = Fathead Minnow 
GF/24 = Goldfish 
GSF/25 = Green Sunfish 
GSH/21 = Gizzard Shad 
GSN/22 = Golden Shiner 
LMB/31 = Large Mouth Bass 
LT/29 =Lake Trout 
NP/36 = Northern Pike 
RBT/39 =Rainbow Trout 
SHl/497 = Shiner 
SMB/47 = Small Mouth Bass 
WSU/61 =white Sucker 
YP/63 =Yellow Perch 

Anatomy Code: 
86 =fillet 
59 = whole body 

WH/MHC 
08/16/93 

86/1 
C/12 

27.4/8.7 

5.12 % 

10 u 
10 u 
70 c 
20 u 
270 c 

3000 c 

WH/MHC WH/MHC WH/MHC 
08/16/93 08/16/93 08/16193 

86/1 86/1 86/1 
C/12 C/12 C/12 

26.8/10.6 31.8/23.2 28/12.6 

5.53 % 40.1 % 20.3 % 

10 u 50 u 10 u 
10 u 50 u 2 M 
43 c 250 c 10 u 
20 u 100 u 20 u 
217 c 2800 c 690 c 
8590 c 2660 c 2140 c 

QZ022 QZ022 
LAKE MICHIGAN LAKE MICHIGAN 

WH/MHC WH/MHC 
08/16/93 08/16/93 

86/1 86/1 
C/12 C/12 

26.2/10.1 25/8.59 

16.2 % I 5.3 % 

10 u 10 u 
10 u 10 u 
56 c 18 c 
20 u 20 u 
890 c 706 c 
1660 c 630 c 



TABLE 8-2 

FREQUENCY OF DETECTION AT STORET STATIONS VERSUS PREDICTED CONCENTRATIONS 
SITE 17 - PETTIBONE CREEK AND BOAT BASIN 

NAVAL TRAINING CENTER 
GREAT LAKES, ILLINOIS 

Average of 
Predicted Predicted 

Station and Parameter(') 
Frequency Minimum Maximum 

Positive 
Average of Maximum/Average Maximum/Average 

of Detection Concentration Concentration All Results Fish Concentration Fish Concentration 
Results 

(Boat Basin) (North Branch) 

QZB15 - LAKE BLUFF 
Aldrin 12/14 0.01 0.01 0.01 0.01 0.041 I 0.041 0.11I0.11 
Endrin 12/14 0.01 0.01 0.01 0.01 0.013 I 0.013 0.043 I 0.043 
Total DDT 14/14 0.01 1.5 0.25 0.25 11.4 I 4.46 42.6 I 8.64 
Total PCB ConQeners 13/14 0.01 4.4 0.63 0.59 9.54/1.77 9.96 I 2.84 
Mercurv 1/1 0.17 0.17 0.17 0.17 0.95 I 0.22 4.7 / 0.39 
_ipids 14/14 0.27 16.8 3.49 3.49 0.036 0.036 
ULD03 - LAru: BLUt-t-
Aldrin 1/1 0.01 0.01 0.01 O.Q1 0.041 /0.041 0.11/0.11 
Endnn 1/1 0.01 0.01 0.01 0.u1 0.013 I 0.013 0.043 I 0.043 
Total UUI 111 0.02 0.02 0.02 0.02 11.4 I 4.46 42.6 / 8.64 
Total PCB Conqeners 1/1 0.12 0.12 0.12 0.12 9.54 I 1.77 9.96 / 2.84 
a1pna-t)M\... 1/1 0.01 0.01 0.01 0.01 0.065 I 0.065 --
Lip1as 1/1 0.58 0.58 0.58 0.58 0.036 0.036 
QZB12- GREAT LAKES NAVAL TRAINING CENTER 
Aldrin 32/33 0.01 0.02 0.011 0.011 0.041I0.041 0.11 I 0.11 
Dieldrin 33/33 0 0.18 0.038 0.038 Q.13 I 0.05 0.03 I 0.01 
Endrin 32/33 0.01 0.02 0.01 0.01 0.013 / 0.013 0.043 I 0.043 
Total DDT 33/33 0.02 0.69 0.29 0.29 11.4 / 4.46 42.6 I 8.64 
Total PCB Congeners 33/33 0.12 2.52 0.77 0.77 9.54 I 1.77 9.96 I 2.84 
alpha-BHC 32/33 0.01 0.01 0.01 0.01 0.065 I 0.065 --
Lipids 23/23 0.2 6.6 2.12 2.12 0.036 0.036 
QZ022 -WAUKEGAN HARBOR/MID HARBOR CENTRAL 
Dieldrin 9/13 0.01 0.25 0.06 0.04 0.13 I 0.05 0.03/ 0.01 
Total DDT 13/13 0.06 2.8 0.47 0.47 11.4 I 4.46 42.6 / 8.64 
Total PCB ConQeners 13/13 0.17 8.59 1.81 1.81 9.54 I 1.77 9.96 / 2.84 
alpha-BHC 1/13 0 0 0 O.D11 0.065 I 0.065 --
Lipids 13/13 1.96 40.1 8.82 8.82 0.036 0.036 
QZ001 -WAUKEGAN HARBOR/UPPER CHANNEL 
Aldrin 58/58 0.01 0.05 0.011 0.011 0.041 I 0.041 0.11 I 0.11 
Dieldrin 58/58 0.01 0.11 0.019 0.019 0.13 I 0.05 0.03 / 0.01 
Endrin 58/58 0.01 0.01 0.01 0.01 0.013 I 0.013 0.043 I 0.043 
Total DDT 58/58 0.01 1.7 0.23 0.23 11.4 I 4.46 42.6 I 8.64 
Total PCB ConQeners 58/58 0.1 9.2 1.65 1.65 9.54/ 1.77 9.96 I 2.84 
alpha-BHC 58/58 0.01 0.01 0.01 0.01 0.065 I 0.065 --
Lipids 58/58 0.26 24 4.54 4.54 0.036 0.036 

1 All units are in mg/kg except lipids, which are in percent (%). 

Predicted 
Maximum/Average 
Fish Concentration 

(South Branch) 

--
O.Q18 I 0.03 
4.93 I 1.53 
3.05 I 1.08 
0.23/ 0.11 

0.036 

--
0.018 I 0.03 
4.9311.53 
3.05 / 1.08 

--
0.036 

--
0.035 I 0.02 
0.018 /0.03 
4.93 I 1.53 
3.05 I 1.08 

--
0.036 

0.035 I 0.02 
4.93 I 1.53 
3.05 / 1.08 

--
0.036 

--
0.03510.02 
O.Q18 I 0.03 
4.93 I 1.53 
3.05 I 1.08 

--
0.036 
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The following items summarize the environmental conditions at Site 17, Pettibone Creek and the Boat 

Basin: 

• Pettibone Creek flows through a ravine (named Pettibone Creek Ravine) that ranges from 

. approximately 50 to 100 feet in height with 30- to 70-degree slopes and defines the boundary 

between different areas of the Main Installation of NTC Great Lakes. The Pettibone Creek system 

consists of north and south branches that merge and flow east into Lake Michigan via the Boat Basin. 

The North Branch of Pettibone Creek begins outside of NTC Great Lakes in an urbanized area zoned 

for industry and is the discharge point for storm sewers within the City of North Chicago and NTC 

Great Lakes. The South Branch originates in a residential area southwest of NTC Great Lakes then 

flows through a private golf course before entering NTC Great Lakes. The Pettibone Creek study 

area ranges from the culvert at the northern end of North Branch Pettibone Creek and the golf 

course/NTC Great Lakes property limit of the South Branch Pettibone Creek downstream to the west 

end of the bridge upstream of the Boat Basin. 

• The Boat Basin was constructed in 1906, and extensive erosion of Pettibone Creek contributes to the 

silting-in of the Boat Basin. The Boat Basin is approximately 2.6 acres in area and is the most 

protected portion of the NTC Great Lakes harbor system. It served as an area for boat slips when the 

water was deeper. The eastern portion of the Boat Basin provided access .to the boat repair building, 

but accumulated sediment now prevents access for most vessels. Public Works Center Great Lakes 

has estimated that some 30,000 cubic yards of sediment would have to be dredged from the Boat 

Basin to reestablish a desired water depth of 8 feet. The harbor was dredged in the early 1950s and 

again in the early 1970s. 

• Early investigations of Pettibone Creek and Boat Basin resulted from studies of the abandoned 

industrial facilities located in North Chicago in the 1970s. Several of the facilities (Fansteel, NCRS, 

and the Vacant Lot) were turn of the century manufacturing facilities that produced tantalum mill 

products, non-ferrous metals, and zinc oxide. USEPA Region 5 investigated these facilities for 

organic, pesticide, PCB, and inorganic contamination. These industries, in combination with several 

storm sewers collecting water/runoff from a large section of the City of North Chicago (Illinois EPA, 

December 1995) and NTC Great Lakes, have contributed to elevated concentrations of contaminants 

based on the historical information. 
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• NTC Great Lakes has been used to support naval training since 1911 with some commercial activities 

such as gas stations, dry cleaners, printers, transformer and drum storage, underground storage 

tanks, etc. Industrial-type activities have not been conducted at this facility. The Navy has identified 

potential areas where hazardous materials may have been released to the environment. The sites 

that have sources of contamination that may be discharged into Site 17 through storm water runoff 

include transformer storage areas (PCBs), a silk screen shop (VOCs and metals), demolition debris 

disposal areas (metals), and service stations and drum storage areas (VOCs). 

The following summarizes the analytical findings at Site 17: 

• VOCs are not significant site-related contaminants in sediment for Site 17. 

• PAHs are the predominant SVOCs detected in the Sediment samples collected at Site 17. Many of 

the analytical results reported exceed the referenced human health or ecological screening criteria. 

However, the interpretation of the PAH data must consider the fact that PAHs are common, 

anthropogenic contaminants frequently detected in soils and sediments as a result of the wide-spread 

use of petroleum products in our modern, industrialized society. Pettibone Creek receives surface 

water run-off and storm water from roadways and areas that have been paved with asphalt. The PAH 

concentrations reported for Pettibone Creek and the Boat Basin are within the range of 

concentrations reported as anthropogenic background for soils. The maximum concentrations for 

many PAHs detected in Pettibone Creek were reported for the sample collected at the upstream 

boundary of Site 17. 

• Pesticides were detected in the sediment samples collected at Site 17 at concentrations that reflect 

the widespread and historic use of the chemicals for pest control. With the exception of a few results 

reported for sediment samples collected from the Boat Basin, the pesticide concentrations reported 

for the Site 17 sediment samples do not exceed TACO screening levels for human health. In 

contrast, the pesticide results frequently exceed referenced screening levels for ecological receptors. 

There is no evidence or records that pesticides were ever stored, mixed or used in the general area 

of Pettibone Creek and the Boat Basin. Historically, banned pesticides were applied when it was 

legal to do so at NTC Great Lakes by operation and maintenance personnel or contractors who are 

licensed to apply these products. There is no evidence of a release of such products in excess of the 

reportable quantities under 40 CFR Part 373, and there are no analytical data available that indicate 

pesticide applications are a source of the contamination at Pettibone Creek and the Boat Basin. 
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• PCBs were detected in less than 50 percent of the sediment samples analyzed. The concentrations 

for the at-depth sediment samples from the Boat Basin exceed the TACO screening criteria for 

human health, and numerous samples in the North Branch of Pettibone Creek and the Boat Basin 

exceed the referenced ecological screening criteria. PCBs were detected in the off-site, upstream 

samples collected during previous environmental investigations as well as at the transformer storage 

areas. PCB- and lead-contaminated soil was excavated from one of the industrial facilities in 1998 

and disposed in a permitted Subtitle D disposal facility. Clean-up documentation for the transformer 

storage areas is not available, but the reported PCB-contaminated soil was limited. The transformer 

storage areas are no longer used at NTC Great Lakes. 

• Several metals (e.g., copper, lead, mercury, selenium, silver, zinc) were detected in the sediments of 

the Boat Basin and the North Branch of Pettibone Creek at average concentrations an order of 

magnitude greater than background sediment and/or soil concentrations reported in TACO. In 

contrast, most analytical results reported for the South Branch of Pettibone Creek are similar to 

background sediment and/or soil concentrations reported in TACO. These metals were also detected 

in the off-site, upstream samples collected during previous environmental investigations. The 

concentrations that were reported for the off-site, upstream samples were often 2 to 3 times the 

concentrations noted in the Site 17 sediment samples. The analytical data suggest that the primary 

source of contamination is historical discharge and storm water discharge within the Pettibone Creek 

Watershed. 

• Several VOCs were detected in the surface water samples. Maximum detected concentrations 

reported for bromodichloromethane, chloroform, and trichloroethene exceed TACO GAO criteria. 

However, the trihalomethanes noted are often produced as a result of the chlorination process (e.g., 

chlorination of drinking water supply or a wastewater discharge such as the industrial discharges 

upstream of NTC Great Lakes). Maximum concentrations of the chlorinated solvents and toluene 

were reported for the sample collected at the upstream boundary of Site 17. 

• PAHs were not detected in the Site 17 surface water samples. Four pesticides were detected in the 

surface water samples collected from Site 17. The concentrations reported for these compounds are 

less than the method reporting limits and do not exceed TACO screening levels for human health. 

The infrequent low-level detections suggest that the contamination is most likely the result of historic 

use of pesticides in the Pettibone Creek Watershed. 

• Six inorganic constituents were detected in the surface water samples at concentrations exceeding 

one or more of the screening criteria. Analytical results reported for iron, lead, and manganese 
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exceed the Illinois T AGO Tier I GRO screening criteria and the ecological surface water screening 

criteria. The concentrations detected may be elevated due to sample turbidity. Previous studies of 

properties located upstream of the base property indicated several metals in the up-stream surface 

water samples, were at concentrations three times greater than background concentrations. 

According to Illinois EPA documents, the R. Lavin facility has violated its NPDES permit limits and 

has contributed to contaminated sediments in Pettibone Creek. When sample turbidity is considered, 

the metal concentrations at the NTC Great Lakes sampling locations are similar, suggesting no 

obvious primary point source of contamination located on the NTC Great Lakes property. The metal 

concentrations detected in the NTC Great Lakes surface water samples are likely the result of natural 

occurrence in combination with releases from sources that originate upstream of Site 17 (industrial 

point sources, urban runoff, erosional processes, flooding events, and storm water outfalls) and storm 

water outfalls that originate within NTC Great Lakes. 

• Upstream industrial sources are a primary source of the environmental contaminants detected in the 

surface water and sediments of Site 17. Predominant inorganic contaminants in the Site 17 

sediments (e.g., copper, lead, and zinc) were also identified as significant environmental 

contaminants in sediment samples collected upstream and off-site of Site 17 during past 

environmental investigations. Overland run-off and storm water discharges from NTC Great Lakes 

may contribute pollutants to the watershed but the analytical results do not suggest that a significant 

point source(s) from NTC Great Lakes is (are) impacting the surface water/sediment quality of 

Pettibone Creek or the Boat Basin. 

• Chemical concentrations detected in the sediments of the South Branch of Pettibone Creek are less 

than those reported for samples collected from the North Branch of Pettibone Creek and the Boat 

Basin by a factor of 2 or more. The differences are attributable to the fact that significant industrial 

sources of contamination exist(ed) upstream of the North Branch of Pettibone Creek (which drains to 

the Boat Basin); similar industrial sources do not exist on the South Branch of Pettibone Creek. 

• Average concentrations of pesticides, PCBs, and metals in the deeper (at-depth) samples of the Boat 

Basin often exceed the average concentrations reported in the surface (0 to 4 centimeters) sediment 

samples of the Boat Basin by a factor of 2 or more. The differences with depth may reflect decreases 

in contaminant loading over time; sediments have built up, undisturbed in the Boat Basin over an 

extended period. Average concentrations of most metals, pesticides, and PCBs in the at-depth 

samples of the Boat Basin also exceed those reported for surface or at-depth sediments collected 

along Pettibone Creek. 
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• Adult and adolescent recreational users were evaluated as potential receptors for exposure to surface 

water and sediment. Adult recreational users were also evaluated for exposure to fish assumed to be 

caught in the Boat Basin. 

• Potential risks associated with inhalation exposures are considered to be minimal and were not 

evaluated in the quantitative risk assessment. Inhalation of volatile emissions and fugitive dust from 

sediment were not considered to be appropriate for sediment because of high moisture content 

associated with sediment matrices. 

• No significant potential health hazards are associated with exposure to chemicals of potential concern 

(COPCs) in surface water and surface sediment uhder the recreational land use scenarios. The 

quantitative risk evaluation indicates that noncarcinogenic hazard indices (His) were less than unity 

(1.0) for adult and adolescent recreational users. Carcinogenic risks were less than or within the 

USEPA's risk management range, 1x10-6 to 1x10-4
. 

• The His and carcinogenic risks (ILCRs) estimated for recreational fisherman consuming fish 

contaminated with PCBs and pesticides exceeded USEPA benchmarks. However, these elevated risks 

were not based on actual measured fish tissue samples but rather on concentrations estimated by a 

model. The primary sources of the COPCs at the site are probably the contaminant releases that 

occurred upstream of NTC Great Lakes and runoff/storm water outfalls. Overland runoff and storm 

water discharges from NTC Great Lakes may contribute pollutants to the watershed, but the 

analytical results do not suggest that a significant point source(s) is (are) impacting the surface 

water/sediment quality of Pettibone Creek or the Boat Basin. 

An evaluation of the uncertainties associated with the predicted fish tissue concentrations was conducted 

with the data used to prepare the Lake Michigan Fish Advisory. This evaluation used existing fish tissue 

data obtained from the Illinois EPA and USEPA through the STORET database in the area of Lake 

Michigan near NTC Great Lakes to qualitatively evaluate the uncertainties in the estimated risks. The 

following items summarize the fish tissue uncertainty in the human health evaluation for Site 17: 

• The Lake Michigan Fish Advisory is issued to recommend restriction of fish consumption depending 

on .the species. Sport fish such as trout and salmon are advised to be limited to one meal per month, 

whereas bottom feeding fish such as carp and catfish should not be eaten at all. 
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• The risks calculated in the HHRA from the predicted fish tissue concentrations and the STORET data 

are in close agreement with one another, differing by about a factor of two. Note that risks calculated 

using the STORET data were slightly greater than the risks calculated in the HHRA (See Section 8.4). 

• The conclusion of the HHRA is that a person could eat only very small amounts of fish from the Boat 

Basin per year. The findings of the risk assessment agree well with the fish advisory restrictions, 

thereby reducing the uncertainty in the exposure assumptions for recreational fish ingestion. 

The following items summarize the ERA at Site 17: 

• Two primary ecological endpoints evaluated in this ERA were aquatic organisms (i.e., fish and 

invertebrates) and mammals and birds that consume invertebrates and/or fish. These ecological 

receptors were used to assess which chemicals have the greatest potential for causing risks. 

• No chemicals detected in the surface water were retained as COCs for risks to aquatic organisms. A 

few of the chemicals detected in the surface water were included in the food chain model, however, 

the drinking portion of the food chain models is insignificant for exposure because the chemical 

concentrations in surface water are much lower than they are in sediment. 

• No chemicals were retained as COCs for surface water/sediments in the South Branch of Pettibone 

Creek for aquatic receptors or mammals/birds. With the exception of a few sporadic elevated 

detections, the chemical concentrations in this branch are relatively low, and may represent a good 

reference location for comparison to data collected in the North Branch and Boat Basin. 

• Several chemicals were retained as COCs In the North Branch of Pettibone Creek and the Boat Basin 

because they were detected at concentrations that exceeded many of the alternate benchmarks in 

several sediment samples. This indicates that there may be potential risks to aquatic receptors from 

these chemicals. There is uncertainty in this conclusion because they are based on literature values 

and because of the large amount of soil erosion in the creek that is a potential physical as well as 

chemical stressor that may be adding to the risks to aquatic organisms. 

• Pesticides (DDT and DOE) were selected as COCs in the North Branch of Pettibone Creek and the 

Boat Basin because they may cause a risk to piscivorous birds that consume fish from the area. 

There is uncertainty in this conclusion because the risks are based on predicted fish tissue 
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concentrations and because the samples were biased toward depositional areas that are expected to 

have greater chemical concentrations that the rest of the creek. 

Similar to the HHRA, an evaluation of the uncertainties associated with the predicted fish tissue 

concentrations for the ERA was conducted with the data used to prepare the Lake Michigan Fish 

Advisory. This evaluation used the same fish tissue data obtained from the Illinois EPA and USEPA 

through the STORET database as in the HHRA uncertainty evaluation. A qualitative assessment was 

conducted to evaluate the uncertainties in the ERA. The following items summarize the fish tissue 

uncertainty evaluation with respect to the ERA at Site 17: 

• In general, the maximum predicted fish concentrations at Site 17 in the ERA were greater than the 

maximum historic fish tissue concentrations from STORET. The predicted fish tissue concentrations 

at Site 17 are overestimated because the fish present in the South and North Branches of Pettibone 

Creek are significantly smaller than those sampled in Lake Michigan (they would be expected to 

accumulate less organic chemicals than larger and older fish in Lake Michigan), and sediment 

concentrations of PCBs and pesticides in samples collected for this report are significantly less than 

the historical data. 

• For the ERA, it was found that comparing average predicted fish tissue concentrations to measured 

fish tissue data from STORET were in close agreement. Therefore, risk decisions based on the 

average scenario provide a better basis for conclusions. Although in some scenarios, risk 

conclusions are likely to still be overpredicted because concentrations of bioaccumulative chemicals 

are expected to be greatest in larger, older fish, and the risks to piscivorous wildlife consuming fish 

from the North Branch and Boat Basin should be based on fish that are smaller. In general, it is likely 

that risks would be lower to piscivorous wildlife, but the actual decrease in risks cannot be quantified 

at this time. 

Based on the results of this RI/RA, the data indicate the upstream industrial sources (historical discharges 

and contamination) and storm water discharges within the Pettibone Creek Watershed are the primary 

sources of the environmental contaminants (PAHs, pesticides, PCBs, and metals) detected in the 

sediments of Site 17. Predominant inorganic contaminants in the Site 17 sediments (e.g., copper, lead, 

and zinc) were also identified as significant environmental contaminants in sediment samples collected 

upstream and off site of Site 17 during past environmental investigations. Overland runoff and storm 

water discharges from NTC Great Lakes to Site 17 may contribute pollutants to the watershed, but 

analytical results do not suggest that a significant point source(s) is(are) impacting the sediment quality of 

Pettibone Creek or the Boat Basin. 

070307/P 9-7 CTO 0154 



NTC Great Lakes 
RI/RA Site 17 

Section: 9 
Revision: 0 

Date: September 2003 
Page: 8 of 8 

The PAH concentrations in the sediment samples have increased, and this is believed to be caused by 

widespread use of petroleum products in our modern, industrialized society (more roads, more traffic). 

The pesticide, PCB, and metals concentrations in sediment samples have decreased compared to the 

concentrations reported for historical samples. There is a general trend that the sediment at the surface 

is "cleaner" than sediment at depth. 

Many of the potential sources of contamination still remain especially the storm water sewer systems and 

the surface water runoff from the industrial facilities into Pettibone Creek. However, a few of the industrial 

facilities (R. Lavin & Sons and Fansteel) that have contributed to the historical contamination in Pettibone 

Creek have filed petitions for bankruptcy and have ceased operations. Pettibone Creek may continue to 

receive a variety of wastes from the upstream industries, road runoff, storm sewers, and runoff/discharges 

from local residential properties. Many of the potential sources (industrial sites) have been cleaned up, 

and it is thought that additional releases to the Creek should not be as significant as they were in the 

past. Nevertheless, there could be residual runoff into Pettibone Creek because the upstream outfalls are 

still permitted under the NPDES. The Navy should maintain documentation of the spills resulting from 

both Navy and non-Navy (upstream) sources. 

The human health risks from exposure to surface water and surface sediment under the recreational land 

use scenarios were less than the USEPA and Illinois EPA acceptable risk management range. However, 

the results of the HHRA indicated that there are risks from fish ingestion. The ERA indicated that several 

chemicals in the surface sediment may present risks to aquatic receptors and piscivorous birds in the 

North Branch of Pettibone Creek and the Boat Basin. Based on the overall conclusions from this RI/RA, it 

is recommended that a Feasibility Study be prepared to identify possible remedial alternatives to address 

the risks at Site 17 from the North Branch of Pettibone Creek and the Boat Basin sediment to be 

compliant with CERCLA requirements. Possible remedial action alternatives that should be reviewed in 

the Feasibility Study include: 

• the no-action remedial alternative, 

• an institutional control (land use control) to restrict fishing or fish consumption from the North Branch 

of Pettibone Creek and the Boat Basin areas at NTC Great Lakes and land use controls to make sure 

the current recreational use does not change in the future, and 

• an engineering control response action combined with institutional controls. 
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Bob Davis Site 17 9/25/01 
To Site/Sample Location Date 

Description: Collected Surface water samples next to sediment sample locations. Moved NTC l 7BBSW05 inward 
from the opening of the boat basin to its present location near NTC l 7BBSD45 

Reason for Change: To make it easier for Surveying purposes and Database purposes. 

Recommended Disposition: Associate surface water sample locations with Sediment locations. 
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Field Operations Leader (Signature) Date 
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Distribution: 
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Task Order Manager -
Field Operations Leader -
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D QA Sample Type: 

SAMPLING PATA~ <· .... ····•<.•••••·.·• ... 
.. ) . .. 

Date: ~/~'"' Color pH s.c. Temp. Turbidity DO Salinity OPR 

Time: Qt\\"\' Visual Standard mS/an Degrres C !'ITU mg/I % (mV) 

Depth ¥; 
lLwrK_ q.. \I 0-0 l 'tO Method: ~ I.I.\\ 0-l!>~ \ '-'~ c:; ~ex> 

SAMPLE COLLECTION lNFORMATION: . 
- .•.• .................. > >> .. . · 

Analysis Preservative Container Requirements Collected 

TCL VOCs HCI / 4°C 'N L\J t£i 40 ml Vials v 
TCLSVOCs 4°C ":k- (2) 1 LAmber v 
TALMetals HN03 / 4°C I"\ .... (1\ 500 ml Potv V" 
Filtered T AL Metals HN03 / 4°C ~ (1\ 500 ml Potv v~ 
TCL PEST I PCBS 4°C '\..._ .L (2\ 1 LAmber v 

OBSERVATIONS/'NOTES:·· . •. .... ....... ·• MAP: .·· · . . <.: ... . . .......... 
.... ····· .... ..... 

• •• 

.\ssc.c,~\.\:.D v.1( ";CY)~ St::b F~'-:t- ~-; 

Circle if Applieab~ • · ·· 
. 

.......... >.: .·•• • Signature(s): ...... 
MSIMSD Duplicate ID No.: - fu"\.c \= \J OL\·~~0 '-~ ·?--.. \\.)J~~~h~ 



( IL) Tetra Tech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 

Page \ of ( 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1'7'f>SWQ1o01 

Project No.: 3939 CTO 0154 Sample Location: NTC17\~Wni... 

Sampled By: L_l'\.-..1to..~:J/~ ~.\:.JI re. 
D Stream C.O.C. No.: 

D Spring 

D Pond Type of Sample: 

D Lake D Low Gonce .don 
jk-Other: BOAT BASIN D High Concentration 

D QA Sample Type: 

~AMPLING DATA=• ............... ····<< >> •:• <: .•: : <<• •· ......... ..... >< .... 
Date: O.JC:... /'O\ Color pH s.c. Temp. Turbidity DO Salinity OPR 

Time: 'uttdO Visual Standard mS/cm Degrees C NTU mg/I % (mV) 

Depth b// 
Uv\A.Q.'( ~ _o·J.. o-'~lU. -~\. 30 &-\. \ l'-'r\ -Method: GQAll.. 0-0 \-\4.) 

SAMPLECOLLEC:TION•INFORMATION: ....... ........ > .................... : •:: •: •••<:>::: 
Analysis Preservative Container Requirements Collected 

TCL voes HCI I 4°C (3) 40 ml Vials ./ 

TCLSVOCs 4°C (2) 1 LAmber ,/ 

TAL Metals HN03 / 4°C (1) 500 ml Poly ./' 

Filtered T AL Metals HN03 / 4°C (1) 500 ml Poly ../ 

TCl PEST I PCBS 4°C (2) 1 lAmber ./ 

oasERVA'£ION$/N()TE$:·•·········· ...... > ... MAP:: > •••·····•···••••••·•••·•••·•·•··•.·••··•·•7ViD·8 

1:.., <)Soc-iA-~ w/ ~\)Sb ~N 

\ ">a Sb '1:.''1.J 
, 
~Vf\ t. ~b't. 

" f" ~~:L_~ 
\\()'4.'")" 

·\., 
.-"'\... 

Circle·if Applicable:•·•··· ••• : ··. < ,' •:• ..... 
•• 

Signature(s): 

MS/MSD Duplicate ID No.: 

Q~~~ -



APPENDIX A.3 

SEDIMENT SAMPLE LOG SHEETS 





( I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~ofA 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1~SDO~ 02 

Project No.: N3939 Sample Location: NTC1:::SD\)~ 
Sampled By: ~.~~ ;;L:=~~ 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: " · .. ..... > ... ... ·.· .............. ·•·•·• < .. . .. 

Date: ~/<)\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \\.\. "\") 

~~ ~ Method: t)~\.a ~v..A:.'- AT 1' ~-~~C:,l 
Monitor Reading (ppm): ~..\) 

COMPOSlTE SAft1PlE DATA:••.•••·•· ... . .... >> > .. <.. • • . <••>• •• . . . 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) __,,,,,,.,,,,,-
Method: __,,,,,,.,,,,,-

__,,,,,,.,,,,,-
Monitor Readings ~~ 

(Range in ppm): ---___. 

------
---------

___. 

SAMPIJ!•C~tlQN·~1tf.IAllON~···· .· .<··················· •· <·< .. ••·•·· .. <U ............ :::::::::•• 
Analysis Cont.Iner Requirements Collected Other 

TALMetals 4 oz. Jar ' TCL PEST I PCBs & PAHs 8 oz. Jar ' TOC &pH 4 oz. Jar \ 
AVS/SEM 8 oz. Jar -.. 
TCL voes (2) 4 oz. Jar 

-. 

TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziolock BaQ (t) 

~ 

QBSEAVA,TION~f:~C)T£8::•:•·····. · .. ....... 
• ••• >>< ••••••••••••••••••••••••••••• .. ........ .·. . .. 

-:iS 0 ~"\Ar ~t. c:) f\I\) A:\ \ 
I' 

~~\.,t~o ~~t. ?~~ \ 
'{r.A\l(t; u.P ~ Qt:~ Cu~·~ \\\tf' ~ - -=: 

\.\.I\) ~\,\. '-0 l<.)\A,\.~'-

~lr'.Cl•tt~pplkl•b14t;• > .· .. ................... ············ .. · ...... Signature( a): 

MSIMSD Duplicate ID No.: 

~ --- - .. 



[ I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_1_of 1 
Project Site Name: NTC GREAT LAKES Sample ID No.: NTc 11iX-.soo", 01 

Project No.: N3939 Sample Location: NTC17~Du~ 
Sampled By: 2~<1~l !,,Do~~ 

D Surface Soil C.O.C. No.: 7 

D Subsurface Soil 
[X] Sediment Type of Sample: 

D Other: [X] Low Concentration 

D QA Sample Type: D High Concentration 

~RAB SAMPLE DATA:• •••••• •• << < .. ...... < .. > .· .. </< . .. .. 
Date: (>,,/ ~U\ Depth Color Deac:riptlon (Sand, Slit, Clay, Moisture, etc.) 

Time: \'~i;t 
Method: ~-~v.t.""L 0~4cm \JL- G(u,"( \:'-~ 
Monitor Reading (ppm): -
COMPOSlTE SJ!IMPLE~T;Ai••·•••••••· ... ·· ... . •••••••••••••••••••••••• 

•• 
..... 

Date: Time Depth Color Deac:riptlon (Sand, Slit, Clay, Moisture, etc.) 

- -------Method: -------__,,,,,.,,,.,,-

--------Monitor Readings 

(Range in ppm): --.,.,,,,--

~-----

-------------$AMPµ!•C~T:10P.f:~~f.IA;~•:••••······· 
....... .. ........................ ..,.:c. ........\•·········· ······••:::•:::::::::::: .. 

Analysis Contain• Requirements Collected 0th• 
TALMetals 4 oz. Jar r.l, 

TCL PEST I PCBs & PAHs 8 oz. Jar ), 

TDC & pH 4 oz. Jar 1-
AVS/SEM 8 oz. Jar ...... 

TCLVOCs (2) 4 oz. Jar -. 

TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Bag -

C)BSERVAt10NtV ,.().TEil:::.' •:: • • • •• • .... :-::: :~: .. < .. ::: ~ > <·•·< ..... •:> ) /) / '• 
... ..... .. · . 

UX'J~\.t. "aj ~~"J-1') ( ~Lb ~l:£~~ ~-)._ 
L-(JJ (fe.PrJt;"'\l~. 

Cli!f;l•:lf;t.pplklill*t~•:•••••••·•···· ............ ::.. ....... ........ .. > •>> : Signature( a): 

MSIMSD Duplicate ID No.: 

~ - ~ J ~ Oli\. r:t..u.v \ o ~ 





[ j L] Tetra Tech NUS, Inc. 

Project Site Name: NTC GREAT LAKES 

Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 

. O Other: 
O QA Sample Type: 

GRAB SAMPLE DATk•••·. 

Date: ~\.\ lo\ 
Time: \ d-1') 

Monitor Reading (ppm): -

COMP()SJ'TE $AMPLE]>AT:Af • • •. • · · • 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Time 

Anatyels 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCLSVOCs 

Grain Size 

N3939 

Depth 

0-4cm 

Depth 

.... 
MSIMSD Duplicate ID No.: -

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lof J. 

Sample ID No.: NTC17'\'C. SD°"' 01 

Sample Location: _NT_c_11 ..... s;'""'~ .... s_D_\)_'1 __ _ 

Color 

Color 

Sampled By: ~~"-"'"""'/ L. ~~';r.)N 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Description (S.nd, Slit, Clay, Moisture, etc.) 

Description (S.nd, Slit, Clay, Moisture, etc.) 

Contain.- Requirements Collected oth• 

4 oz. Jar 

8 oz. Jar 

4 oz. Jar 

8 oz. Jar ....... 

(2\ 4 oz. Jar I 
4 oz. Jar 

Quart Ziolock Baa 

· .. · 

....•. •• > <> :;:. > :=: :: ..,.,..,.. .. ••••• 

<><••••••·•••··•••• .. ••••• Signature(•): 



( Ii:) Tetra Tech NUS, Inc. 

Project Site Name: NTC GREAT LAKES 

Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
O QA Sample Type: 

GAAB SAMPLE DATA: •. • • •. • • ·. • 

Date: Y..(~/0\ 
Time: \"\;0\0 

Method: {)- -- '" · ~t.~ 
Monitor Reading (ppm): 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Time 

Analysis 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCLVOCs 

TCLSVOCs 

Grain Size 

MSIMSD Duplle11te ID No.: 

N3939 

Depth 

AT1' 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of 2_ 

-

Sample ID No.: NTc11rcso"''1 02 
Sample Location: NTc11tl:SoU11 
Sampled By: \\.~~ .... /LA<!!>'i<Jl\I 
C.O.C. No.: 

1 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Color Description (Sand, Slit, Clay, Moisture, etc.) 

•>:::> 

Color Description (Sand, Slit, Clay, Moisture, etc.) 

Contain• Requlrementa Collected 0th• 

4 oz. Jar \ 
8 oz. Jar 

4oz. Jar 

8 oz. Jar 

(2) 4 oz. Jar 

4 oz. Jar 

Quart Ziplock Bag 





( j L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

l Page of l .. 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17\{_SD()b O! 
Project No.: N3939 Sample Location: NTC 17\t§DQD 

Sampled By: Cl,.~~ L.(\J<\~~ 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA~ • • • • .. · 
. ... : •: :• .· . •• c--:: < 

. ·.· . . 
Date: I:.... f'?t-V.. f :J I Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: '\ (,.L:,. ':l.. 0-\..\. """" 
Method: ~·'1.--0 ,.._ l!l ..... i:"\ AT 1' ~~U/t.J \=-~- {l\n ~tJ() 
Monitor Reading (ppm): -
COMP<>srfE SAMPLE•~TAV ·· .: :: •: .. •· ······· ...................... <•· •:•: 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

------Method: ------~ 
Monitor Readings ------(Range in ppm): ----~ ~ ~ 

~ 
__........ 

!ilM4PIJ!'(:~'f:IC>fll!Nf!QRMATION:•••••• : ... ... :::• .. :•: .. 
••••••••••••••••••••• ''/ . <• . .... :•·•::::::::<•< 

An•lysis Container Requirements Collected Other 

TALMetals 4 oz. Jar I 
TCL PEST I PCBs & PAHs 8 oz. Jar ' TOC &pH 4 oz. Jar I 

AVS/SEM 8 oz. Jar -
TCLVOCs (2\ 4 oz. Jar --TCLSVOCs 4 oz. Jar -Grain Size Quart Ziolock Baa 

()15SEftV;A1.ION.INC)'(£S:> ·.·. > • > > < /<< < HIAP:• .... <[;i;(\:.;.;-: < :.: </ < :•::::;:::•:::::;:: 

~'h~~ ()_~ 

c;;1r.c:le~Applkl•b1e::· > > .. · . •• < •• > >. > Slgnsture(s): 

MSIMSD Duplicate ID No.: 

~ -. ·-·--··--· 



[ j t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page \ of \ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1~(SD\11 O~ 
Project No.: N3939 Sample Location: NTC1~D 0., 

Sampled By: ~~(?:l'\U~ 
D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 

D QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: >''<: >:>:. 
: ·: 

. > .. .... ': ,:. <> :::: ::,:> .. ·. : .:: •/::.::: 
.· . · . :: .. 

Date: V....f?r>J.. / tJ \ Depth Color De9criptlon (Sand, Slit, Clay, Moisture, etc.) 

Time: \l,\.(~ 0-4<.A"'I'\ 
~'"'1~-~ ~htv<) Method: \)'"1.-~. <n.1~~1. AT-+'- ~ 

Monitor Reading (ppm): -
COp.fPO$lTE SAMPl.EE>;\;tA:••·•••'''''' : : : \/ .. ::.: ·: . ::.:::: ><:'::::::: ......... , ::::: :,0: ::: .. :: 

Date: TI me Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- __,,,,,,,.,.,,-
Method: 

__,,,,,,,.,.,,------Monitor Readings ~~ 

(Range in ppm): __,,,,,. __........-

--- i_____.-

-----------
,,,,..--

SAA'~U!•(:~:t1Pr.l•~"~ll()N;• > >''''····' : • < : .. ::::'· . :' ::: : < : (/}:( 

Analysis Contain• Requirements Collected 0th• 

TALMetals 4 oz. Jar ' TCL PEST I PCBs & PAHs 8 oz. Jar ' TOC &pH 4 oz. Jar ' 
AVS/SEM 8 oz. Jar -
TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock. BaQ -

0$1:1Eij\t;t\T,1QN~:f:~~8'f::•,:•:•:•'':'·.··· '':.:.:':: • } < >< ,,, . .,, . ) >>>···••:<>'' >••:•••:••:••••••:::: •• 

" ~~\)-~ ~~ 

¢1r:cl•tf1"PPIMl•ble;•:•:•:•:'•••'''''''''·'· Signature( a): 

MSIMSD Duplicate ID No.: 

-·· ---· 





[ I L) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of ~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17\t.SD~02 
Project No.: N3939 Sample Location: NTC17f\.SDQ~ 

Sampled By: \'lD:lil6 ··'4\.· ~lCl~"'1\l 
0 Surface Soil C.O.C. No.: 

0 Subsurface Soil 
[X] Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA:/••• .. <: <·:->>::;: ..... > .. . ... .· <• 

Date: V.,~fu\ Depth Color DescripUon (Sand, Slit, Clay, Moisture, etc.) 

Time: \b"\,)' 
Method: \'r:ic....0 ,I. ru Iv.ii::.""- AT1' <Jl, GM"<. S'1-L..'- .... ~-~~ 
Monitor Reading (ppm): c)U 

COMPOSJTE ~PU! Di\:TA: • • • •· • • •' .· < .. 
• • 

.................. .. :·> ::::::::.:-:-:~:-:~: :::~>>:>~<>~'.< .; / << 
Date: TI me Depth Color DescrtpUon (Sand, Slit, Clay, Moisture, etc.) 

- ------Method: ~ ------Monitor Readings ~ 
(Range in ppm): __,,,,,. ---

~ ~ 

~ 
,,,,,_,,...... 

$A~PIJ!:(:~T:IOl'•i:IHPQIR"4l1~~·••·•••••••····· ·• > >><•• : ................... .. :. ··•·>>•••<•> 
Analyeis Container Requlrementa CollectBd Other 

TALMetals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs 8 oz. Jar I 

TOC& pH 4 oz. Jar \ 

AVS/SEM 8 oz. Jar -
TCL voes (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziolock Baa -

OBSERV~T101'!'~JNOT£SU•••• ... · ·.· '"'"''"'"' ..... •:• <> < ······•·<·•····•·•·<•• 
')u. \)~ \ 

C::lr.cletfApplklii~~·•••·•••···· .. · .> .. ·'. ........ : 
•••• 

.. .; Signature(•): 

MSIMSD Duplicate ID No.: 

-- -------- . 



( IL} Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_j_ of 1 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17\)c.SC\2'4 o~ 
Project No.: 

D Surface Soil 
D Subsurface Soil 
[X] Sediment 
D Other: 
D QA Sample Type: 

GRAB SAMfllE PATA: • • · •• 

Date: t..f?. ~ I(.) \ 

Time: \ t:;<;" 

Monitor Reading (ppm): v• ,) 

N3939 

Depth Color 

Sample Location: NTc17Q.SDtJQ ----------
Sampled By: \\\II/\ D 
C.O.C. No.: ' 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

. . ··········•>>··· ••••• •• 

Description (S.nd, Slit, Clay, Moisture, etc.) 

Date: Time Depth Color Description (S.nd, Slit, Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Analysis 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCL VOCs 

TCLSVOCs 

Grain Size 

QBSERVA:tlQN~/:~OTE!lC }•••·•········· 

MSIMSD Duplicate ID No.: --

Contain.- Requirements Collected 

4oz. Jar \ 
8 oz. Jar 

4 oz. Jar 

8 oz. Jar 

(2\ 4 oz. Jar 

4 oz. Jar 

Quart Ziolock Bao 

... ········· ........ 



[ j L) Tetra Tech NUS, Inc 

Project Site Name: 
Project No.: 

O Surface Soil 
D Subsurface Soil 
[X] Sediment 
D Other: 
D QA Sample Type: 

Date: ~u..J U \ 
Time: \\~I' 

Monitor Reading (ppm): -

NTC GREAT LAKES 

N3939 

Depth 

COMPOSJTE SAMP'Ui•DA:tA::•·••:•••· •·· · ·· •. •• .·. •• •••·•· •:••••• 
Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Time Depth 

Anaty• 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCL voes 

TCLSVOCs 

Grain Size 

MSIMSD Dupllcata ID No.: ---

SOIL & SEDIMENT SAMPLE LOG SHEET 

Color 

Color 

Page_l_ of___:)_ 

Sample ID No.: 
Sample Location: 

NTC17\>'-SD\,o O~ 

Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Dncrtptlon (Sand, Slit, Clay, Moisture, etc.) 

••••••••••••••••••••••••••••••••• 

Dncrtptlon (Sand, Slit, Clay, Moisture, etc.) 

Container Requirements Collected 

4 oz. Jar 

8 oz. Jar \ 

4 oz. Jar 

8 oz. Jar 

1214 oz. Jar 

4 oz. Jar 

Quart Ziolock Baa 



[ I t) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page.lot 2 
Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1;q_SD~ 02 

Project No.: N3939 Sample Location: NTC1~D~Q 
Sampled By: ~'O~ilt~l.. ()..,~~ 

D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA~···· ":•:• ... . :: 
" ... : <:: < < > < < .· 

" .· .. 
Date: 0..r.t ""- I u \ Depth Color DeecripUon (Sand, Slit, Clay, Moisture, etc.) 

Time: \t.,.~ 1 \,)\.. ~i' 
Method: o,...,-y. ""\~·,u-1.... AT1' 

\)~ (>QA"'\ 
s~\. '"-'Jr f-)At-j{) \.. ~~ l\A'< 

Monitor Reading (ppm): t'l ... 1 
COMP0.Srrl:•~Pl;.Ei>ATA:::· •• .: · · •: • · 

. :: . < " :" "• :•·>>> ................ ,. · . / > .., .... ,, .............. : "" : 

Date: TI me Depth Color Deecrtptlon (Sand, Slit, Clay, Moisture, etc.) 

-------Method: --------------~ 
~ 

Monitor Readings 

(Range in ppm): ___,,,,. ----------
~ ----
~P~:f::~'f:IQlll•MQl!t~~ " . < > < .. \> ·················•••::::•;:.•: ) .. ".•• : >: :: < < :: :~ ~ ~ ~~ ~~ ~~ ··••:·:•/\(}':/ 

Anatyel• Container Requirements Collected 0th• 

TALMetals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs 8 oz. Jar ' TOC&pH 4 oz. Jar \ 

AVS/SEM 8 oz. Jar -.. 

TCL voes (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar 

... 
Grain Size Quart Ziolock BaQ -

OISSERVAtr.IQN~.tl:,.OU~••·•·•••:•• ":•::< :::::::::: : .. , NIAJI:::••····•••••••···• >>>> ···•·•···•···•·•··•···•···:··B 
s~l> ~\A\,"- CJoc("L SSt. ?~\ 

~h~ch1~1f~•llile::••':•::::· ...... ::, ... · .. • : ::..:• :::.< .>< Signature( a): 

MSIMSD Duplicate ID No.: 

~~~~ -----. --------------·- ---· 



( I L] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page\ of 1).. 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17\>~SDl\ 01 

Project No.: N3939 Sample Location: NTC17\)(...SD\.~ 
Sampled By: ~ ~~""t:f \.. ~~ 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: :: .. 
.. 

.<> ·::> :::>::. • ........... < > :: >>:: < < :: << •.• •··•··••• ... :: •.• ::: ::• 

Date: cv '.l-".> /t)\ Depth Color O..Crlptlon (Sand, Slit, Clay, Moisture, etc.) 

Time: ~ 
Method: t"r."'0 \.cu1~'- 0-4cm ~ ~-i-N\. - fC\£1) ~ 
Monitor Reading (ppm): ~·b 

COll.fPOSlTE SAMP'LE•DA;TA:•••••·•·••······ < •• ·:: .. > .. < ... .• .··• • > .. < :: < < 
Date: TI me Depth Color O..Crlptlon (Sand, Slit, Clay, Moisture, etc.) 

- __,,,,,,,,,---
Method: __,,,,,,,,,---

__,,,,,,,,,---

-----...... 
Monitor Readings 

(Range in ppm): ~ ~ 

~ ~ 

~ 
........ 

$AMPtJ!•C~1'ION•~JIMA11~/ . ···.·.·-:-:;:::::::::::.<:>>"·" .. . .. ·.·.·.·-:::;:- : : : : ~ : ~ : . ·.·.·.:.:.;.;-:-:-· 

Analysis Container Requirements Collect9d 0th• 
TALMetals 4 oz. Jar ' TCL PEST I PCBs & PAHs B oz. Jar \ 
TOC & pH 4oz. Jar \ 
AVS/SEM B oz. Jar \ 
TCLVOCs (2) 4 oz. Jar -TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Bag -

()BSEAVATIONSJ~~S!/ > .. > .· ..... : .. : : : : : ::: : : : ::: ::: : : : : ~: ~: ~ < h1Afl:< .. >·••• >> ······ .. 

~~ ~~ ~-J.. 

q1r.cl$tf'Appiklab19~ .. . ....... :· .... 
···••:•:•:•< ...... :· •:•:>•'• Signature( a): .. 

MSIMSD Duplicate ID No.: 

~~~ '--· 
-. 



( j L] Tetra Tech NUS,-lnc SOIL & SEDIMENT SAMPLE LOG SHEET 

PageiJ::.of ~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17\\:..SD \ \ 02 

Project No.: N3939 Sample Location: NTC17£~D ~l 
Sampled By: ~.~~L\A\\Iit.~ 

0 Surface Soil C.O.C. No.: 
! 

0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMf'lE DATA: • • •. . ·,o. ·• . ... ...... 
• 

..... ... •••••••••••••••••••••••••••••••••••••• 
Date: aj'~i/O\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 
Time: r l '"-(() 

Method: ~...o _~rt...ll.\JC- AT 1' ~~ ~""4Vt.-~ ~!')() 
Monitor Reading (ppm): J,tJ 
C:::C>MPOSrrE SAMPLE• ~TA•• .• :::'< •.•• .. . 

• •• 
.· .... ... 

··••· < <' > • •• • ·• ····•••·· GST ..... ····· .. 
Date: TI me Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

------Method: ----------Monitor Readings ~~ 

(Range in ppm): --- __........ 
-~ 

~ 
~ 

SAMJ»,IJ! CC>U.!P'1'1!?f.l'~~MA"TIOff! < . .· ... ·.;. . ..... 
. . ·.·.·.·.·.·-=::::::::::::(: 

Anatysla Contlllnw Requirements Collected oth• 

TALMetals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs 8 oz. Jar \ 
TOC &pH 4 oz. Jar \ 
AVS/SEM 8 oz. Jar -
TCL voes (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar ---Grain Size Quart Ziplock Baq 

O!ISERVAT:ION~l~O~S:::• •• •.•. • • • • • •. < • > •••••••••••••••••••••••• 
. MAP:>>'·.·. << . / / ••• 

~u.. ~ ~l>£ \ 

(:ll!cl$ ff: Applklab14t:: • • • • • • • • • · 
. >>···········.·········<•••········ 

Slgnature(s): 

MSIMSD Duplicate ID No.: 

~~ --



( j L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page _l_ of '1. -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1~- SD\101 

Project No.: N3939 Sample Location: NTc~sD,"... • 
Sampled By: ~vcc.I ... \') ~ ~:6·~ 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMf'lE DA"IA: •• · ..•• < .... ..• :"·>: >·•: .. "' < >" ... > •• , ,, ........ •: ,:, : : :::: " 
Date: ufl.)Nl Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: (~~·-~ 

Method: ~- l.n.awo.. 0-4cm ~ ~~-~~t-i) 
Monitor Reading (ppm): .re> 
COMPOSITE SAMPLEi>ATA:::::::.::•'': <'>•<> ". •: > .•,. " ·:· ·<· ::•:::.::::::•::::: ·.;: <<:>>. "" 
Date: TI me Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

-------Method: 

------__,,,,,,_---Monitor Readings 

(Range in ppm): ----............-
~ 

__.,,,,--

------------- .,.. 

SAMPt,E:~Q,L~J:l(>l\l•~~rAA;~•'•••••••••':''••••:::·: .. -: .. : . :: :::;;:;:::::::::~:~=~<(~ 

Amity sis Container Requirements Collected 0th• 

TALMetals 4 oz. Jar ~ 
TCL PEST I PCBs & PAHs 8 oz. Jar ~ 

TOG& pH 4 oz. Jar " AVS/SEM 8 oz. Jar ..... 
TCL VOCs (2) 4 oz. Jar -. 

TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziploclc Baa -

08SEFIVA:TION~l:f:N()TES:'••••••',•'••·• : >:< '"'.•: . : : .. : " .. •:: '">::: . .. <<· :: <:: :: ... 

<)\:;t: ~""-b ~--d-

c:•r~•• tt ~••llil9~· >< .. ::: << : > < < < .. Signature( a): 

~ 
Duplicate ID No.: 

~~o~J~ -----



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page r:l.. of ":L. - -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTCf*-.SD\l 02 

Project No.: N3939 Sample Location: NTC1~D~ 
Sampled By: t~~~ 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA(•·· : ...... : .. : > :. ::. <> ........... · .. ·•> ••.• 
Date: ~(C:)\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: ~\(" 
Method: t\-,~9 '\,n ••• 10."I. AT1' ~ ~~- ~tu.~ ~,.n 
Monitor Reading (ppm): r'\.J> 

COMP,OSllE SAMPLE:E)j\;T;A::••. · 
• < ·.·· 

: : 

••• •"'>···· •• : .• < << < .......... > << : '>> > . : 

Date: TI me Depth Color Description (S•nd, Slit, Clay, Moisture, etc.) 

- __,,,,..--
Method: __,,,,..--

__,,,,..--
Monitor Readings ~-

(Range in ppm): ~ ~ 

------
---------- """""""" 

~l'IJ!•P~11QNJNflC?f;l~11~• <•••• ·.····· ·.·.· .. ·.:-:·::::;:::::;:;:::;:;::::::::::· 
. ·.·.·-:.;.:-:;:. : : 

Analysis Container Requirements Collected Other 

TAL Metals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs a oz. Jar \ 
TOC &pH 4 oz. Jar l 

AVS/SEM 8 oz. Jar -TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziolock BaQ ... 

OBSERVAT10N$:/:~()T£~:::•::•• <;: ·.·. ·< • ••••• > ~··.,......·· .... • • 

........ '), •.• > <: 

~tt~~ \ 

Clrcl•tf:~~• ... ;: <•'' ·· Signature( a): 

MSIMSD Duplicate ID No.: 

~~~~~~------



( j L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

\ Page of l_ 

Project Site Name: NTC GREAT U..KES Sample ID No.: NTC17£c.sD~ 01 
Project No.: N3939 Sample Location: NTC17R- SD\] 

Sampled By: 
... 

i1-~L~ 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 

0 QA Sample Type: D High Concentration 

(;RAB SAMPLE DATA:: • • · •. · • ·. .· < .. • <>> : . . ::::: ·:-:·. . .· 

Date: ~{j..VO\ Depth Color Deacriptlon (Sand, Slit, Clay, Moisture, etc.) 

Time: n"'-\1) 
~wN Method: l'r.d~ "Wi'"ta...& ... _..,, 0-4cm ~~ ~~ S AtJ() 

Monitor Reading (ppm): •'>c•., 
C:()MPOSrTE SAMPLE~T1'i •• •· • • •· · • • • <· .. •..• < ••• . .· ..:: . < > < .. .. . .. 

••• •• 
.. 

: >-:>> 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ------Method: __.,,,,,.,,,.-

------Monitor Readings ~~ 

(Range in ppm): .~ ---~------

-------------
SAMP:IJH:~tlc:>lll•~JtMA~> > 

.... .... <. •( 
••• •• •• 

< .. · . 
···~ .. 

•· ·············· 
ANllysi• Container Requlrementa Coll acted Other 

TALMetals 4 oz. Jar l 
TCL PEST I PCBs & PAHs 8 oz. Jar \ 
TOC&pH 4 oz. Jar \ 
AVS/SEM 8 oz. Jar .... 
TCL voes (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziolock BaQ 

_, 

OISSEAVATiONS:/:~91'E~'••••••··•·•·· < •· .. · •.• > < <•·> ..... ·. l~AP: . . > . \ > .. ..... .... ... ....... / 

~ ~""}.&.. ~) 

Cltcl•tt'AP.plkl• ..... ~ < > > > .••• • •• •• .•. ·····:• < Signature( a): 

MSIMSD Duplicate ID No.: 
........ - - C)JjJ~~ 



[ j L) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page _i of 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17P( SD \~ 01 

Project No.: N3939 Sample Location: NTC17~£ SD~~ 
Sampled By: C\~16;:( 

D Surface Soil C.O.C. No.: 
D Subsurface Soil 
(X] Sediment Type of Sample: 
D Other: (X] Low Concentration 
D QA Sample Type: D High Concentration 

GRAB SAMPLE DATA: < < > .. 
························· 

.. •: 

Date: u f C>-) fen Depth Color Deacrtptlon (Sand, Slit, Clay, Moisture, etc.) 

Time: ~ .... 'ii:\ 
~-~~~ 

Method: C"\-,,c..D '""l.ru\AI :• 0-4cm ~wt\} 
Monitor Reading (ppm): ,~() 

COMPOSrrE SAMPLE' DATA:•••=·••• .·.· 
: 

•• •>===••<=•••=< 
•• =.<> >••· > . ::: 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ___.,,,,,.,,-
Method: ------___.,,,,,.,,-
Monitor Readings ----- ,....-

(Range in ppm): --------------
---------

__......-

~AMPLI:• ~Oll.£1;:'1lQt.1'•Jtr.tA'TION:: • • = • • • 
.. ·. :> >< < > >• ••> >Y< ... ·• . •: 

Analyel• Contlllner Requlrementa Collected Other 

TALMetals 4 oz. Jar J. 
TCL PEST I PCBs & PAHs 8 oz. Jar ';).. 

TOC &pH 4 oz. Jar ~ 

AVS/SEM 8 oz. Jar -
TCL voes .... 'C..\.\\.><.l A• -' wo)i //::.,.., C-J.::-\t:: (2l 4 oz. Jar \ 
TCLSVOCs 4 oz. Jar \ 
Grain Size Quart Ziolock Bao -

O~SERV,;'TIONSJN9TE~:•=•·•· ........ . ........... • '"''-'I"'•=<·· :,.::> < .: ... :: > ::;;; :: :: 

~~ r:-~ ~ .. '). 

~1r:cliftf:APP'kl•b14t; > · · •'=.• ......... : • ·•=··· ............... <>>•·· Signature( a): 

MSIMSD Dupllcate ID No.: 

t\ li\ ~~ ~ h.,. ... _ -- '\\J~ R°)o ~ ~~ c)\o ' 



( IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~f 'J -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17\'~SD\"' 02 
Project No.: N3939 Sample Location: NTC17[~D\~ 

Sampled By: ~~~~ 
D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: D High Concentration 

C3AABSAMPlE QA"J:A:••• ::.. .. ·,:: ..: .. · . • . • . 
•••• 

••• •• • 

. 
•• > ·< < / 

Date: ~-,.,ro.. Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \.'\qoO 
Method: ("')"'JfrO.-ro .>ui;:'\. AT1' ~w~~, t-0Ml£-~~'{~"'\,l~ 
Monitor Reading (ppm): V.r1 
COMPO:slTE $AMPLE DATA: • • · ........ ..... .. : ...... •<>•·•:::>:••< .. ........ 
Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ------Method: ~ ------~ 

.....-
~onitor Readings 

(Range in ppm): ---__......-

-------
---------- ----
$AMf!L.E•E:Oli~TIC>•H~W:Qf'~'Jl()Jt••••••••····· . . .. < -: . .; : : : : ::: : : : : : : : ~: ~ ~ ·-:-:::::-·· 

::::::;:-:-. 

Analysis Container Requirements Collected Other 

TALMetals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs 8 oz. Jar \ 
TOC &pH 4 oz. Jar \ 
AVS/SEM 8 oz. Jar -TCL voes (2) 4 oz. Jar ~ 

TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Baci -

()BSERV;A:TIONS/: NOTES:::••:••:••••••: :.>:.•· •••••. 
• ••• • • • • 

••••••• ... .• "'"""···••><••.••·. •<·••<••<>··• > /·•······<:. 
Sa ~A\,£. \ 

Cir.Cl$ tt ~pPlklilbl~K: •: •: • • • • .. • •> ............ Slgnature(s): 

MSIMSD Duplle11te ID No.: 

[Lt\~"~~ "'----



( j L Jr etra Tech NUS, Inc 

Project Site Name: 
Project No.: 

D Surface Soil 
O Subsurface Soil 
[X] Sediment 
D Other: 
D QA Sample Type: 

NTC GREAT LAKES 

N3939 

GRAB SAMPLE DATA: .. > ••. • •• 

Time: \'l"'liC 

Monitor Reading (ppm): J ~ 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

Time 

Depth 

0-4cm 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Color 

Color 

Page -1 of 1 

. Sample ID No.: NTC17\>(..Sofj 01 

Sample Location: _NT_c_11...,9...,t, ... s_o_.,_(, __ _ 
Sampled By: ~~Mo\¥ 
C.O.C. No.: '-

Type of Sample: 

•<:< .· ... 

[X] Low Concentration 
O High Concentration 

.• ........ > > .......... . 
Description (Sand, Slit, Clay, Moisture, etc.) 

Description (Sand, Slit, Clay, Moisture, etc.) 

~~--------+-------~------"------------------------1 
····•• >> .... 

. ... 
Analysis Container Requirements Collected Other 

TALMetals 4 oz. Jar 

TCL PEST I PCBs & PAHs 8 oz. Jar 

TOC &pH 4 oz. Jar 

AVS/SEM 8 oz. Jar 

TCL voes (2) 4 oz. Jar 

TCLSVOCs 4 oz. Jar 

Grain Size Quart Ziolock Bao 

08SERVA:'TIONSJ~lEB::••:•::••·•·•· ···> ..... > .•. < . 

~l~cl•tt~•.,.e~ .. .. < •: .... ·.· ·• .. < > ··· Signature(•): 

MSIMSD Duplicate ID No.: 



(It) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _L 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17 ft SDll201 

Project No.: N3939 Sample Location: NTc11 f!SD Ila 
Sampled By: l-D 

D Surface Soil C.O.C. No.: 

D Subsurface Soil 
[X] Sediment Type of Sample: 

D Other: [X] Low Concentration 

D QA Sample Type: D High Concentration 

IJRAB SAMPLE DATA: · ..... .... .. ><o << >• .. > < ··:: ......... •. > .,. 
Date: C1-~l,-<'.l' Depth Color Description (Sand, Slit, Cl•y, Moisture, etc.) 

Time: 0 +1 ~ 
Method: \)·"".no 4(>.. '0\'1\r '· I 0-4cm ~ t'--~~~J4...\ Monitor Reading (ppm): l')"'-{) 

COMPOSlTE $AMPLE•D;\:TA( •' ' . 
. . 

> < ... : 
• .. .. <><<•···· >> .... >> 

Date: llme Depth Color Description (Sand, Slit, Cl•y, Moisture, etc.) 

-------Method: --------------Monitor Readings 
____,,,,-...-

(Range in ppm): ___. __......... 

------
----------

~ 

$AMPIJ!=~~T:IQlll•ltff!C).~~11Qtf( .. > ....... ··.·.·-;. -·-:-:· . ·-··.·::::::::.:::::::::::::::::::: 

An•lysla Contllln• Requlremenbl Collected oth• 

TALMetals 4 oz. Jar ,_/ 
TCL PEST I PCBs & PAHs 8 oz. Jar v 
TOC &pH 4 oz. Jar .J 
AVS/SEM / 8 oz. Jar " TCL voes ~L\\"""'1 .~'L• . ~"\../ /'-{ r::-.,...,;: (2) 4 oz. Jar \/ 
TCLSVOCs 4 oz. Jar / 
Grain Size Quart Ziolock Baa -

oese~VATIONS:f:~~<·•····················· . . . . . . ""<<:=:::::::~:~~ 
:n•~•·•· \ ..•. < > •. :;:: 

~ ~~ ~~?-. 

~·~.cl• if: Applk:•Jlile~ •• >>••··· ........ .... ............. . · ... .... .... Slgn•ture(a): ...... .. 
MSIMSD Dupllc.te ID No.: 

~~~o~ -



( I L) Tetra Tech NUS. Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page \ of.::l._ -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17QL sop 01 

Project No.: N3939 Sample Location: NTc11,Lson 

Sampled By: \..~l)Q~~ 

D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: D High Coricentration 

(;RAB SAMPLE DATA: •• • • • .... . ... 
•• .. <·· •.. · > ........ ·: > ...... .. .. .. 

Date: c.../1.. "'-'<J \ Depth Color Deecriptlon (Sllnd, Slit, Clay, Moisture, etc.) 

Time: , \ \, tf <::\" 
Method:~")..~~!'\~ \(tu~ 0-4cm ~rJ ff't.~-~~<,c~ ~~\.\. 
Monitor Reading (ppm): t')c_d 

C:OMPOSlTE SAMPLE DA:tM • :.: <. .• . ..... ·.:· > .. .:: < . <<:>• 
• •• 

·< ..... .... 
:-:-:-:-: ... 

Date: Time Depth Color D89Criptlon (Sand, Slit, Clay, Moisture, etc.) 

------Method: ------__,,,,,,,,,,,,, 
Monitor Readings ------ .....-

(Range in ppm): ~ ............. 
-~ 

~ 
.....----

~PIJ!•E:~ll()t.l•~()f'~'TI~:•:·•••·••••·•······· . ' ... .; .; . :- :- :- : : ; : ::: : : : ~ : : :;:::::::: 
. ·.·.·.·.·. :.. ·.·.· 

Anaty.ia I Container Requirements Collected Other 

TALMetals 4 oz. Jar ./' 
TCL PEST I PCBs & PAHs 8 oz. Jar V"' 
TOC &pH 4 oz. Jar -./'~ 
AVS/SEM 8 oz. Jar v 
TCLVOCs 12) 4 oz. Jar ......, 
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Bag -

08SERVATIONSl,NO'tES::•• / .. < < •• 
......... 

•••••••••••••••••••••• 
MAP:>> :•:< >)•>••···· .... > .•• . .. 

~tt ~~ \\-')_ 

(;tt.cletf:Applkla.,.::• .. •· ...................................... :••:•·: Signature( a): 

MSIMSD Dupllcata ID No.: 

~-~~ -· 

/ 



[ j L) Tetra Tech NUS, Inc 

Project Site Name: NTC GREAT LAKES 

Project No.: 

0 Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
O QA Sample Type: 

GRAB SAMPLE DATA:: • • •• .·• .. . • • 

Date: li.,~'\..lt) 

Time: 1 \C:C. { i) 
Method: {'gJ;,O._ ... •a. •. ,; \.n i""""l 

Monitor Reading (ppm): -

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Tlme 

Analysis 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCL voes 

TCLSVOCs 

Grain Size 

MSIMSD Duplle11te ID No.: --· 

N3939 

.· . 

Depth 

AT1' 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

......... . .... 
Color 

•• 

Color 

Page J.. of _2 

Sample ID No.: NTC17Pc,.SD\"" 02 

Sample Location: NTC1~c..so \ '1 
~~---~~~~~ 

Sampled By: l.PoeroJ 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Description (Sand, Slit, Clay, Moisture, etc.) 

.. . .. 

Description (Sand, Slit, Clay, Moisture, etc.) 

Contains Requlremanta Collected oth• 

4 oz. Jar 

B oz. Jar 

4 oz. Jar 

B oz. Jar 

12\ 4 oz. Jar 

4 oz. Jar 

Quart Ziplock Bao 



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page\ of:l. 
Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17~ SD \'101 

Project No.: N3939 Sample Location: NTC17(\...SD\~ 
Sampled By: \..D~~ 

D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: 0 High Concentration 

' .••.• > : :' . • :·. : <>> ·.•< :: :::<· •. 
Date: '\!"):~-ft> Color Description (Sand, Slit, Clay, Moisture, etc. 

Time: \ f-~i.\ 
Method: \)-µJ). .. s1.. • .:i... 0-4cm ~ ~~~ l-0~\: ~ 
Monitor Read· g( 11 m): "u 

·,'>: ... . ><·• >/ : :: :::<>:::<~:::~. ·. ·.<:::y:-. 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

-------Method: __,,,_,,,,-

-------~ 
,..... 

Monitor Readings 

(Range in ppm): ---~ ~~ 

------------ ~ 

~Ptl!•·.:~@'f:l.: 11!1' 
.. > < . <> ·.••·•·••:····················•·•:•·······················••<••=·· Analysis Container Requirements Collected Other 

TALMetals 4 oz. Jar v 
TCL PEST I PCBs & PAHs 8 oz. Jar V' 

TOC&pH 4 oz. Jar v 
AVS/SEM 8 oz. Jar -'-
TCL voes .... t."'\'°'"I L ~' .l ....... I l'\.r 1~....., !C'"',;: (2) 4 oz. Jar 

._,,,. 
TCLSVOCs 4 oz. Jar ....,,,.. 

Grain Size Quart Ziplock Baq -
~ec :A . 'A;TIC . =·~· 

... > . ...... .., .. ... : ..• < <> 

~a ~~ ~~~ 

Cl .. lf•"IJpltO , ..... < > : . : .: > .: Signature(•): 

MSIMSD Duplicate ID No.: 

~w~~~ -· .. 

-



[ IL) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_)._ of 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1"?V<...SD\1 02 

Project No.: N3939 Sample Location: NTC1~LJ>D}~ 
Sampled By: l.~ 

D Surface Soil C.O.C. No.: 

D Subsurface Soil 
[X] Sediment Type of Sample: 

D Other: [X] Low Concentration 

D QA Sample Type: D High Concentration 

(;RAB SAMPLE DATA:• > < < .>•":•<' > < .. > .. > < > 
Date: V...rJ.~ftJ\ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: \,..., .... 
Method: t')-, .. 1\, • .,,, """. ~~ -io .. .,.""' AT 1' ~0-0\.J.HV ~"()- 4.>P&-~ ~ 
Monitor Reading (ppm): o.,) 
C()MP().SlTE SAMPLE: PATA: •••••.•. ....... . 

•• 

...... .... < ......... <><'//\ << > <• 
Date: TI me Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- ------Method: ------~ 
Monitor Readings ------(R.ange in ppm): ----~ ~~ 

-------------~Ah'IPli:C9iit:.$J:l()f!l~Ql.trAAtlP~~ •••.••·:•:••··••··•·•· .. : . : : : : : : : : : : : : ~:::::::: :-: >: .. . ·.·.·.·.:·.<·::-:-:::::::=:::::::::::::::~ ):~:;: .. . ·.--::··· 
·.·.·.·-:·:::::-:· 

Analysis Container Requirements Collected Other 

TALMetals 4 oz. Jar '-""! 

TCL PEST I PCBs & PAHs 8 oz. Jar \;'I 

TOG & pH 4 oz. Jar to/' 

AVS/SEM 8 oz. Jar ...., 
TCL voes (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar 

-. 

Grain Size Quart Ziplock Bag -

!;>SSEfl\l"ATIONS/:NQT~IW > · ...... ·. . .... ;. :; <<~: ~ t;'IAP.! > > • / 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

~u. \)t>.~ \ 

<;:l~«:le:if:ApplJc:able; < • 
····················•·>••······· ••••• •< Slgnature(s): 

MS/MSD Duplicate ID No.: 

\l.r~ ~~,\k_,, 
.........__ 

v 



(It] Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _L 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17~ SD\ll 01 

Project No.: N3939 Sample Location: NTC17~~SD\Q 
Sampled By: ~~ViiS: 

D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: .. •: . : < ... ... < .. > ····· .. 
. ............ 

: 

Date: ~/c)\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: I Let: 1.<" 
Method: t\":J~"-"' '"'"'-"'CO .1ull."\. 0-4cm bl. (:fµl"\ s~""\ ~ l=. ~" ~ '\ \.- Y'Nt,"'\) ~~ 
Monitor Reading (ppm): G·u 
COMPOSl'TE SAMPLE WlT;/tl:. > :: • ••' ·. · .:·:: :.:~:::::<>::::::~~~ <···••.<•.··•> .. < ) > .... > < 
Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

-------Method: --------------Monitor Readings ~..-

(Range in ppm): -------~i___.-

~ ---
!;\M'l,IJ!·~()li.~T:lc:>fll=~~r.cAtleJN:••··: •. : >< > ••• •• )•·······>·•· < > .. / .... :•:•· :•: 

Analyal• Contain• Requirements Collected oth• 

TALMetals 4 oz. Jar 'J. 
TCL PEST I PCBs & PAHs 8 oz. Jar 'J, 

roe & pH 4 oz. Jar 3' 
AVS/SEM 8 oz. Jar ...... 
TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Bag ../ 

0$SERVA:TION$JNO~it:••••:•·•····· <:>:: : ... 
MAP: > << << : 

··················•·•:•:•:•: .... . 

s tt.. t:""'l-~ ~w~ 

¢Ir.cl• tt Applkla•::: .. .. · .. ....... << • : Signature( a): 

MSIMSD Duplicate ID No.: 

DoA~ - ~~\)C)q_i\.. ~\l)'d. 



r IL] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lotl. . 
Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17?<.. SD")o 01 

Project No.: N3939 Sample Location: r~~D:al Sampled By: 

0 Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
O· Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE; DATA: · .. ... .. <: ....... < ••. . :c::' .••• . •• <> 
Date: ~~0\ Depth Color D89Criptlon (Sand, Slit, Clay, Moisture, etc.) 
Time: l\\.\.C\ \ 

UL lnt\.~ t-~tJ() v.;/-l-~~""\ Method: ~""')R,,.~ ui., i:: "1.CLtu~ 0-4cm 
Monitor Reading (ppm): 0 ..... \ 
COMPOSJTE SAMPlJ:•~T:A:·•:•:•·••: ••• '·' • ••• >< > <'-> ::< • •• >< ·. . ................... 
Date: Time Depth Color D89Criptlon (Sand, Slit, Clay, Moisture, etc.) 

- --------Method: --------~ 

------ ...... 
Monitor Readings 

(Range in ppm): ~ .............. 
-~ 

----------
~ 

$AMP:~•C()lili,.Ef;l1Ql'tl'IHF.QRftl4~•••·:. •:: •• • • • ..... -..:.:.: ..... /. : ... . .. ... >> < >> ••::::>··· 
Analyala Container Requlrementa Collected 0th• 

TALMetals 4 oz. Jar ~ 

TCL PEST I PCBs & PAHs 8 oz. Jar V' 

TOC &pH 4 oz. Jar I _, 

AVS/SEM 8 oz. Jar -TCL voes (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Bag -

1JB£lERV'~T11JNSJ ,.91£$:~ :: • • •:: • • • • • •.'. ·.:-:· .:::::: ·> ·~·-~·-•' .. •· 
•• >< •••••••••••••••••••••••••••• 

.. •< ....... ·.·. .... ·• ..•:•>" 

~~\) .. ~ 

c;:1~.C::l•Jt"PpllQ•~·············· ······· ...... •• ••••••••••••••••••••••••••••••••••• Signature( a): 

MSIMSD Duplicate ID No.: 

-



[ I L] Tetra Tech NUS, Inc. 

Project Site Name: NTC GREAT LAKES 

Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
O QA Sample Type: 

N3939 

GRAB SAMPLE DATA(.. .. <> > ... ·• .. 

Date: ti, f?;..?r/u \ Depth 

Time: \~'\~' 
Method: Q-,·~"~ '"' ~~r.l 
Monitor Reading (ppm): 1 '· ~ 1 

COMPOSlTE SAMP'LE:DitlT:Ar•.•• .:• •. 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

TI me 

An•ly• 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCL voes 
TCLSVOCs 

Grain Size 

AT 1' 

Depth 

OBSEllVAT:IONSJ~OlES:/ .. < . . ............. . 

MSIMSD Duplicate ID No.: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_k.of ~ 

Sample ID No.: NTC17R.,so">e 02 

... 

Sample Location: NTC17ft..SO-U:1 
Sampled By: i;>.~ 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Color Deecriptlon (S..nd, Slit, Clay, Moisture, etc.) 

.••. < . ··•·<>·····\<<< ............. . . . 

Color Description (S..nd, Slit, Clay, Moisture, etc.) 

Container Requirements CollecJed Other 

4 oz. Jar 

8 oz. Jar 

4 oz. Jar 

8 oz. Jar 

(2) 4 oz. Jar 

4 oz. Jar 

Quart Ziolock Baq 

·•· •• > < 



[ IL) Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page\ of J_ -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC11\t_ SD}l 01 

Project No.: N3939 Sample Location: NTC1~( .. sDh 
Sampled By: Cj~c~ 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA::• . .. > .......... ·:.:•:: .. > <>: .. ·· .. . ......... .:...· 
Date: L\fcP.N1 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: L 4 :if I 
}3c-ol.Jo) I\ F; "'e...- to o...r .;;e.,. s "\. <'-d 

Method: \r:i. • ""- • "- . " 1.o .-. • , 0-4cm 
Monitor Reading (ppm): -
COMPOSITE SAMPLE DA:TJii > . ...... :::: ...... •: •::;: ...... .. .. < ... 
Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

. -----Method: ------------Monitor Readings ~-

· (Range in ppm): ---,_.......-

------
~ 

~ 

$AMP.LE:CQ:t.llOl\l:INJl()JlfAA;ll~: •: • </ > ..... ,.... . .. / >'• ><> ::·· ·'••'•.···.:·•n•::=•n•:: 
Analysis Container Requirements Collected 0th• 

TALMetals 4 oz. Jar V" 

TCL PEST I PCBs & PAHs 8 oz. Jar V"'I 
TOC &pH 4 oz. Jar v 
AVS/SEM 8 oz. Jar v 
TCL voes .... ~~·..:.-<.l ,\\_,,~-... ..... / ~r 1~- k.'i:- (2) 4 oz. Jar -/' 
TCLSVOCs ' \/" 4 oz. Jar 

Grain Size Quart Ziolock Bao -

()8SERV4'1tON.:f:NC>'fESC'••··•:••: > :::::..:.··:::: :;:::::: .. • :' >'< :• :: <=.:::. 

~t\. ~~,\\-~ 

(;lr.cl•tt:AP~•-~·•·•:::·:··:···· ... ................ :..:::. < .......... Signature( a): 

MSIMSD Duplicate ID No.: 

0--0~ik__/ 



[ Ii:] Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page \ of I 

Project Site Name: NTC GREAT LAKES Sample 10 No.: NTC17t>'SD~~•o\ 
Project No.: 

D Surface Soil 
D Subsurface Soil 
[X] Sediment 
D Other: 
D QA Sample Type: 

GRAB SAMPLE DATA:: < . · ••• • •. ·. 
Date: C\-~-o l 
Time: \ "; 4 {} 
Method:~ ..O::.•i.! •.n .• ,.._"I 
Monitor Reading (ppm): 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Tlme 

Analysis 

TCL PEST I PCBs & PAHs 

TOC & pH 

AVS/SEM 

TCL voes 
TCLSVOCs 

Grain Size 

N3939 

Depth Color 

0-"\.~ 
AT 1 · \':'Q-0\Ai"1 

............... ··> ........ . 
Depth Color 

Sample Location: .... NT~c~17....:'\t~So..;D;;....i:"}."""-'.\-i...-__ 
Sampled By: ::?,~ ... ~ 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Description (Sand, Slit, Clay, Moisture, etc.) 

····························•·············~··························· Description (Sand, Slit, Clay, Moisture, etc.) 

· · · · ·: ·: · = ·:::::::::: =: =::::: = = ~ :~ =~= ~ =~; ~n< ~ ~j n ?::L 
Container Requirements Collected other 

4 oz. Jar 

B oz. Jar 4 
4 oz. Jar 

B oz. Jar 

12) 4 oz. Jar 

4 oz. Jar 

Quart Zioloclc Bao 

~C~lr;.;;;~.-te°"'itf:iii!·AP~iiii•Dlkl · ·.,· ·"'•;;;.,._.;.; ..... ;•,_·..,• ........ .., .... ,_· ·--_.._......__..._......,.>.-<;;;, ... ··-••,.·· • .. · ............... ·_,_•·..-...·: -t Slgnature(s): 

~ Duplicate ID No.: rvT (._ y D oq d-d-0 \ 0 \ 



(IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ot~ 
Project Site Name: NTC GREAT LAKES Sample ID No,: NTC17(t SDJJ01 

Project No.: N3939 Sample Location: NTC172i,.SD '21,~ 

Sampled By: Bi3 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE ~ATAt > ... ·:>>··· << < . ·• ..... / > .. ······••·· .::: :> .·. -: .;:>:~:;:;:)>~:<:\:;~ 

Date: C\- a-a-o l Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: 1'"l, o~ 
~\7-<J·JJN . Method:~5~le_ ~eo...)\ 0-4cm t:~ ~\.~"tel 

Monitor Reading (ppm): ('•{) 

COMPOSITE SAJ,.1P'LE°"'T:A:••••:::····· .. .. •::: ........ > > .•. . · . . 
Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

.. ------Method: -------~ -----......-
M_onitor Readings 

(Range in ppm): --~ _ __,,,,,,,,,-

-----------
~ 

$AMP,µ!:C()t.J,$T:lc:)f11: IHP.(:JJ'""110Nf < • •: •: • ·' •' ..... .. > .. <<<>~ ... 
Analysis Container Requlrementa Collected Other 

TALMetals 4 oz. Jar v 
TCL PEST I PCBs & PAHs 8 oz. Jar v 
TOC&pH 4 oz. Jar v 
AVS/SEM 8 oz. Jar -
TCLVOCs .... t... '"'"-\ !~, . ..,. ...... ,~ I .A-i. i:'"'=~~~-- (2) 4 oz. Jar v-
TCLSVOCs 4 oz. Jar v-
Grain Size Quart Ziplock Baq -

i:)_,SEllV;A.T.IC)NS/ .. P:TEB:/-••>•·•··· . 
•• 

............................ .......... < < <· ............ . .. 

Sb--t. \:~ (1)-)._ 

Clr.cle it >4'PP'kl•Dltl~ ••• 
< .... .. . .......... Signature(•): 

MSIMSD Duplicate ID No.: 

\1.h~~ -·-



( I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

PageQ of J_ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17Pc'...SD 9J• o~ 
Project No.: N3939 Sample Location: NTC17~S~ 

Sampled By: ~.\\I.- v 
D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: D High Concentration 

~RAB SAMPLE DATA; ... : ......... ... : ... : ... •: · .. .. .· : :<: < ... · < ... : ..... > >< .. 
Date: ~/~~IOI Depth Color DeacripUon (Sand, Slit, Clay, Moisture, etc.) 

Time: •3~5 ~/ ~WtJ ~ -;.Jt_ ""aj ~'(~ Method: V, ,Pi!~aNc. 'l r.::. ~\} 
\ . 

48M 
Monitor Reading (ppm): -
C:::Ol'tf P9SJTE SAMP.'l.El)A:TA::• ••· • • • .. · . ······ . < > << >. •: .. • < • • .. > ... 
Date: Time Depth Color DescripUon (Sand, Slit, Clay, Moisture, etc.) 

------Method: ___.,,,,,,-

------_,,,,,,,,,,,,,- ....-
Monitor Readings 

(Range in ppm): .---...........-
-~ 

---------
~ 

&AMP,!;J!:~~'f:l()f.l:~l!tr1tAifl~/ •:· •· • • · · •· . •:• /( < > .. •>•• ... : \ .. •:• 
Analysla Contains Requirements Collected Other 

TALMetals 4 oz. Jar v 
TCL PEST I PCBs & PAHs 8 oz. Jar \/ 
TOC&pH 4 oz. Jar \/ 
AVS/SEM 8 oz. Jar -
TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar .-
Grain Size Quart Ziolock Baci -

QeseRVA:'TIONSJ~f)TE~··············· •· ......... < > > "'""'"" .· : 
•••••••••••••••••••••••••••••••• 

.· .• ... 
'Su ?!\{,.t \ 

Clrcl$ lf; APPlkl•"'41: • • .. >> <. : ............. Signature( e): 

MSIMSD Duplicate ID No.: 

~~ --



(It) Tetra Tech NUS, Inc 

Project Site Name: 
Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
O QA Sample Type: 

NTC GREAT LAKES 

N3939 

Date: t\/~d./u\ Depth 

Time: '\~ 
Method: t'n <J),)C..t.D.1 ~ \n1h.1i:\. 

Monitor Reading (ppm): -

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

Time 

0-4cm 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page.l__ of L 

Color 

Color 

Sample ID No.: NTC17!c. SD}k 01 

Sample Location: _NT_c_11_f'c.._s_D .... ~----
Sampled By: \\\\Au.<i»".:'!'. 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Description (Sand, Slit, Clay, Moisture. etc.) 

Description (Sand, Slit, Clay, Moisture, etc.) 

----------~-----+----~-----+--------------t 
Analyals Container Requirements Collected Other 

TALMetals 4 oz. Jar 

TCL PEST I PCBs & PAHs 8 oz. Jar 

TOC&pH 4 oz. Jar 

AVS/SEM 8 oz. Jar 

TCLVOCs (214 oz. Jar 

TCLSVOCs 4 oz. Jar 

Grain Size Quart Ziplock Bao 

·.· ............ ,..AJlf .. ••• 

MSIMSD Duplicate ID No.: 



(It) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _l 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17~C..SD).') 01 

Project No.: N3939 Sample Location: NTC 17 2 ti) D'\Ji' 

Sampled By: ~~i&Mv~l.... Put)'>or 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: (X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE l)ATA: ... ::::. ::::::::.~:: :< .. < > : .. < <·•: < 
•• 

Date: U/~l._ "\ /(J \ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \"\r:;.q 

~Pt~ Method: ~-\.Q .1> •• Fi. 0-4cm D~~\A)~ \::.i-W~ ~tJC\- l-0 Mt~ 
Monitor Reading (ppm): d.t) 
COMP<>SlTE $AMP!U:Pi(TAi •.• .. • 

. ······ 
....... •. :: : ·•. 

: 

·······. .. •: ····· .· << .. >> > > .. ·•.··· 
Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- __,,,,,,,,,.,--
Method: --------__,,,,,,,,,.,--
Monitor Readings ~-

(Range in ppm): ----.,,.,,_. 
- ------

--------------
$AM~IJ!·~~TIOl\l'~flli.C~il'IQN"f:•••••·•···· : ) i ~ ~ ~ ~ ~ ~) ~} ( ~ ~ ~ ~~ ~ \~ n > ~ ~; ~ ~ ~ :;: : .>/· ?>> ............... //: 

Analy81• Container Requirement. Collected Other 

TALMetals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs 8 oz. Jar \ 
TOC &pH 4 oz. Jar ' AVS/SEM 8 oz. Jar -
TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar 

...... 

Grain Size Quart Ziolock Baa -

·-i:)BS!Ef'V-6.'J'IDNS:f:~~TE~•:•••··• < > <••• ........ •· •· > •••<< > > :>'••. ····,~··· •: 

~~ ~ \):~ 

¢Ir.Cle .ff ApplJCu•~~ •• ... •: : ...• : •. <>> ··<·<·• ... Signature(•): .. . 
MSIMSD Dupllc:.te ID No.: 

CL ..{'A~ 9.Ju~ ,Q., /' 
r----



(IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page\ o( 

Project Site Name: NTC GAEA T LAKES Sample ID No.: NTc11~sod!,01 
Project No.: 

D Surface Soil 
D Subsurface Soil 
[X] Sediment 
O Other: 
O QA Sample Type: 

Date: ~1/n1 
Time: \ \.\.'\ "). 

Method: ~...P ,""'\.d.n.u .. ~ 
Monitor Reading (ppm): <)"() 

N3939 

. 
Depth Color 

0-4cm 

Sample Location: ..,,NT:-r-c_11_~ __ 0_')..() __ _ 

Sampled By: lW~,vry'l ~af!i~ 
C.O.C. No.: 

Type of Sample: 
[XJ Low Concentration 
O High Concentration 

Description (Send, Slit, Clay, Moisture, etc.) 

COMPOSITE ~PLE ~tAf ... ·•. ·..... > .. • • •• •• > 
Date: 

Method: 

Monitor Readings 

(Range in ppm): 

Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

~~~~-+-~~---+-------+-------~--------~----1 

Analylll• Contain• Requlrementa Collected 0th• 
TALMetals 4 oz. Jar ' TCL PEST I PCBs & PAHs 8 oz. Jar ' TOC&pH 4 oz. Jar 

AVS/SEM 8 oz. Jar 

TCL voes (2} 4 oz. Jar 

TCLSVOCs 4 oz. Jar 

Grain Size Quart Ziolock BM 

1)1$SERVA.'11QNS/J'.!Plf:lf :•••••••·••·· •· • 

Clr.c:t•tt"P.PWCiibMt~>> .... . . •• ·•• > < •• •• ...................... Signature(•): 

MSIMSD Duplicate ID No.: 
........___. 



(IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

l_ Page ofl 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTc11R,.so~ 101 

Project No.: N3939 Sample Location: NT~( SD').,, 
Sampled By: \;.--:.l°ll.~L.{))~ 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE [)ATA: .>> . >•• . .><:· •.•• .·,·.:-:·.:.:: .: :• >: • .. • .· ....... >·: .. >> . .. ·.·. 
Date: t\h..'\fli\ Depth Color Deacriptlon (Sand, Slit, Clay, Moisture, etc.) 

Time: '\~~L. 
Method: ~-' nn, .i'C;°'- 0-4cm ~ 'fW\; -to"" q_, ~~ ~tJD Monitor Reading (ppm): ()./) 

COMPOSITE SAMPLE•[)ATA::•··•· . .. .·. .. < .•...• / < .... > .. . . . 
Date: Tlme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

------Method: ------~ ___..,- ....-
Monitor Readings 

(Range in ppm): .-----------
~ ----
$AMl'U!•CO:IJ$~TIC>r.l:t~fP.Q~fAA;~ > ·• ·• . · ··••>•·· .• > ••••• '< >/ ······::::::•:\/:: ·:::-: ·>-: 

Analy81a Container Requirements Collected other 

TALMetals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs B oz. Jar l 
TOC &pH 4 oz. Jar \ 

AVS/SEM B oz. Jar \ 
TCLVOCs (2) 4 oz. Jar -TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Baa ·-

OJ;l~ERVATIO~~:rn()TE!l:/ •: < .. .. ~AP.:: ••• > .. •·< • • 
. .. ·····< 

S~ ~:i-G ~-~ 

Cll'.chOtA~~b19~> ... . . ·• ...... : < < > < • Signature( a): 

MS/MSD Dupllcate ID No.: 

~w~~~ -... .. ----------



(IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page\ otL -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17\t.SD~01 
Project No.: N3939 Sample Location: NT~ Sampled By: ~ LQsl<'l~ 

D Surface Soil C.O.C. No.: 

0 Subsurface Soil 
[X] Sediment Type of Sample: 

0 Other: [X] Low Concentration 

D QA Sample Type: 0 High Concentration 

GRAB SAMPLE DA'TA: • • .. .. .. < ..... . .. : ... · . 
... 

••• 
.. <•:• .... · ...:••< .. 

Date: v.n....,,/c'.r\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \\...~o 
Method: ·~ .-C.ClAuJ.:L 0-4cm ~~~ ~';Vt.~" &-µ.."'\ 
Monitor Reading (ppm): L'l..._,, 

COMP9$rfE SAMPlEl);\.TAi•••: •: :· 
. .:· ·. ::::><:> 

< > ··••· .. 
::'.>-: .. ::::<: )>~~~:<:::; •< 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

-------Method: -------------------Monitor Readings 

(Range in ppm): ----~ -~ 
~ 

----------
~ 

$AAIPl.J!•C®LEP:t:lc:>lil•~~-~·::.•:::·:·········· 
.·. ·.; .. . .. ·.; 

.. ····>:<::::: :;::: ·:<::: ;.: 

Anatysla Container Requirements Collected 0th• 

TALMetals 4 oz. Jar \ 
TCL PEST f PCBs & PAHs B oz. Jar \ 
TOC &pH 4oz. Jar \ 
AVS/SEM B oz. Jar -. 
TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar 

-. 

Grain Size Quart Ziplock Bag -

OBSERVAti[)~S:f:~QTE!lU {:::::::::·.·· ... ·• < > ............ 

s~ \:.-J..b~ "-~ 

c1r:cle:lf~plkl••;• < ..... : .. ... ·• :: > .. > Signature( a): 

MSIMSD Duplicate ID No.: 

\'u.\~ ~ ~~o ~"'~ ---



[ j L) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lotl_ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1ztt, SD}:~ 01 

Project No.: N3939 Sample Location: NTC1:11tS~ 
Sampled By: ~~...11\/~,~I~~~ 

D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: (X] Low Concentration 
D QA Sample Type: D High Concentration 

GRAB SAMPLE DAl)&.:> ·.· >·•·· . •.. > ·. << 
Date: O./~~~ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: I\\.\{() 
Method: Q~. l n oh -4.""\.. \ 0-4cm ~~ lflA'1 t-~ ~v{Svtri.~ 
Monitor Reading (ppm): rk,, 
CQMP()SJTE $AMPLE DAT:Ai••• · •. ·. .... • .. : <>·>•>: ........... > < ·: . .... ,. 

: 
·: . ) 

Date: Tlme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- -------Method: ------__,,,,,,.,,,,-
Monitor Readings __,,,,.,,,,,-. -
(Range in ppm): ----__.......... 

~ ~ 

----------
,,.,---

~P.i;l!'~C>';L$t10111'~"~l10Jf:i·········· • < >··· ••••• 
. : ···••>> ) > •: .; ::;;: ....... 

An•lyllla Container Requirements Collected other 

TALMetals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs 8 oz. Jar ' TOC &pH 4 oz. Jar \ 
AVS/SEM 8 oz. Jar --TCLVOCs -~t.'\.\ol.."<.~\J - ... I A-<..i::-o;,.._-.._~ (2) 4 oz. Jar \ 
TCLSVOCs I 

4 oz. Jar (-\~ 
Grain Size Quart Ziolock BaQ :::::' 

osse~VA<'nONS:T:NC>1'ES::·············· / ·:: , ........... >• f,1AP: > .. •:• << > : ··•<< • 

Su: t:-~ ~-:~ 

~lrc:I• if "Pptklit.,......: ........................ : 
..... ·•>> ....... Slgnature(s): 

MSIMSD Duplicate ID No.: 

~~~~ ,,_____. ----------



[ .• t.;) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-1_ ot1_ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTc17ft.so)..f\02 
Project No.: 

D Surface Soil 
D Subsurface Soil 
[X] Sediment 
D ·Other: 
D QA Sample Type: 

Date: V...fY~~f&\ 
Time: , \ '-\,~! 

Method: f\~\J ,~ I 1 ut\ 

Monitor Reading (ppm): .~·!) 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Time 

Analysis 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCL voes 
TCLSVOCs 

Grain Size 

MSIMSD Duplicate ID No.: 

------- .. 

N3939 Sample Location: _NT_=_11~ ... so__,! ........ --­
Sampled By: 16 fl~tt..~~$~ 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

AT1' 

. 

. 

Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Contain• Requirements Collect.d 0th• 

4 oz. Jar 

8 oz. Jar \ 

4 oz. Jar \ 

8 oz. Jar 

(2) 4 oz. Jar -
4 oz. Jar 

Quart Ziplock Bag 



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_of~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTc11P<...sD10 01 

Project No.: N3939 Sample Location: NTC1~'1Q 
Sampled By: n~--4.L-~ 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DA'TA: .. ·. . : .•. > .. .... .. > • > < .. > .•.•• ....... ···:>·•: 
Date: "' r~-) tv \ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \~\,'\ CJ\.::lvt: 
Method: t'\'J.."i, -CU "V8.. 0-4cm ~'?"->~ ~··~~"'\ 
Monitor Reading (ppm): {'lLf'"I ~~ 
COMPO$lTE SAMP~04TAf·•::•• .· << > < >> 
Date: TI me Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ------Method: -----------------....-
Monitor Readings 

(Range in ppm): --------i_____.-

--------------
SAfitPµ!:C()L~J:lc:>lll=~flMAll~iiii:•• ••:<<.· .: ··< < / ....... >> >> < . ·•· .. :: .. , 

Anatysla Container Requlrernenta Collected other 

TALMetals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs B oz. Jar \ 
TOC & pH 4 oz. Jar \ 
AVS/SEM B oz. Jar --TCLVOCs (2) 4 oz. Jar 

TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Bag -

O~SERVATiONS:i~C)~S:::•:•• .. . . .. .. .. . . · << .. · . H ...... •><·<······· <•.•< <> • . ...... ~··· 
~-c~~ ~~ 

• ¢1rcle:lf:Apptk:il"'19~ > · 
.... > .... > ·••···•·· . •· ..... Signature( a): 

MSIMSD Duplicate ID No.: 

~~ ' •. 



[ I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page\ of L - -

Project Site Name: NTC GAEA T LAKES Sample ID No.: NTC17 ~SDl\ 01 

Project No.: N3939 Sample Location: NT~SDl: 
Sampled By: ~~ ~~c~ 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: . 
•••• 

.. ...· < .. <. ······•<•··<•>••··· .. ···•··· < . .. 
Date: 1..1,fl).fr;J\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \'\t>b lJL~ 
Method: \)~ ,~"1- 0-4cm ~ \:~ ~M). S-::i.ct' ~ C..U'( 
Monitor Reading (ppm): d-.o 
COMPOSlTE SAMPLEDAT..Ai:•::•••··· ....... .·.·· ........... < ... .. ·.· 

> •·•·•• 
< . .... > .... < •. 

Date: TI me Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

-------Method: ---------------------Monitor Readings 

(Range in ppm): -------~ ~ 

-----------
__........ 

~P~•CC):Lt.£(:T:IOl!f:~~r..tA.11~•.•·••·• •. ·• .. • < •••••••••••••••••••• < • : )) 
Analysis Container Requirements Collected Other 

TALMetals 4 oz. Jar ' TCL PEST I PCBs & PAHs 8 oz. Jar \ 
TOC & pH 4 oz. Jar \ 
AVS/SEM 8 oz. Jar -
TCLVOCs (2) 4 oz. Jar ... 
TCLSVOCs 

.... 
4 oz. Jar 

Grain Size Quart Ziolock Baq -

OBSERVATIC:>NS:f:t.aO'TESC :• •• ••• • ·· · • .... />····· 
.... < .. <.. ··••·•·• MAP: > < ............ · .. •. 

·• ... .. 

~hb- ~,.~ 

~lrele Jf. APpltc:•b1e: • • • • • • • · • < > .. > ...... > • • ... . Signature(•): 

MSIMSD Duplicate ID No.: 

Q.e\\~~~ -.......__ 
... 

~ 



( 1 l:) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L_of '1 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17T's_ SD\'l,01 

Project No.: N3939 Sample Location: NTC1~' SD)':l, 
Sampled By: ~-~11vi#~il!:l~~ 

D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: D High Concentration 

GRAB .SAMPLE DATA: · . :.· .. ··<:< .> • : : .. <' ... ··< ·. • • 

Date: ti..r'L"°'l f u\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \~"'l'O I 
Method: t""\~ \.Ct • '·~ \.""l... 0-4cm ~ ~-()V..'tJ ~"l-W'C-~'n ~ Monitor Reading (ppm): (h .. '\ 

COMPOSITE SAMPLEDiU:A:• •• .• :•• .... .... > ........ ... ::•::'.< ............... .::>·• 
Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method: -----------Monitor Readings 
____..,,,.~ 

(Range in ppm): ~ 
..._.......-

-~ - ...._.......-_,,,,,,_,,--
$AMFi1;.E'f~~rno111: .. J1Qf'111Al10N:••• • · · ·· •· · '>:<> ...... ..,. ................... :• ·• ·>> >>·•· <>< : )('/:: 

Analysis Container Requlrementa Collected other 

TALMetals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs B oz. Jar \ 
TOC &pH 4 oz. Jar ' 
AVS/SEM B oz. Jar -
TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziolock Bao -

0$SERVATIONS:f "'OTES:: : • .:: ·• · : 

• 
.. 

• 
........................ h1AP:<•'•'' 

•• 
.: > < />\< .... : 

~t~\\-~ 

Cl rel$ tt:;,\pplk:able~ : .· .:-:~::> ~::>:'. : ....... Signature( a): : .· 

MSIMSD Dupllcate ID No.: 

~~~ ---



[ 11:) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of 'l. 
Project Site Name: NTC GREAT LAKES Sample ID No.: NTC 17\\:,.sD'\ '\ 02 
Project No.: N3939 Sample Location: NTC 17(>(.so '\ 'l_ 

Sampled By: (j~v~ 
D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
0 QA Sample Type: D High Concentration 

GRAB SAMPLE DATA;: • • ••· • • •> ... ·• >> ••••• ·. << .... > > .... <··· 
••••••••••••••••••••• 

Date: CA...n.'-.Jo, Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \ 1\... ~'t\ 
~ f~~CoPQ,s~ SkN-o v/cv..\ Method: t:'n.4> .\..Q1luA1. AT1' 

Monitor Reading (ppm): .)<) 

COMPOSITE SAMPlE[b\:T;A:::••·•·-•······ ....... 
• . <<< < < < ><•••<><· • •••• ... < ><<> 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 
___,,,,,,,-

Method: ___,,,,,,,-
___,,,,,,,-

M.onitor Readings ____.,,,--
(Range in ppm): -------~-----

---------- ----
$AMPµ:!•(:~t1Qf,j:~~ll4~<••••••••••·• ...... ·.· .... ···.:.:::::::::::::::.:-··· ... .. . ·.· . ... ·. ···.·.<·.·.- . .::.;>" 

.·.::;.::: 

Analysis Container Requirements Collected other 

TALMetals 4 oz. Jar \ 
TCL PEST I PCBs& PAHs 8 oz. Jar \ 
TOC &pH 4 oz. Jar ~ 

AVS/SEM 8 oz. Jar ..... 

TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar ' 

Grain Size Quart Ziplock Bag ' 

OBSE~VA't1Q~!l'/:~9~~i••• ) .. .. ....... <>···.<· ) .... < •Af':/ < .·/• >H<·· .... •· 

~t.£. \)A\.,-f.. \ 

C:: Ir.Cle tt: App1JC1•"149~ > .. . · • • .. • · .. · · · · Signature(•): 

MSIMSD Dupllcata ID No.: 

~\uµv -· 
.. 



( IL] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: . 

0 Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
O QA Sample Type: 

NTC GREAT LAKES 

N3939 

GRABSAMPLE.DATA: .. .. .. ••• < •••·• .. ·· 

Method: ~.'"UL1L1n 0 - 4cm 
Monitor Reading (ppm): '' _..;"'\ 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of_\ _ 

Sample ID No.: NTcr~so)'l 01 
Sample Location: NTc11s:-so'\] 

Sampled By: .:;...&\):b......_.\61A& ....... -----
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

Color O.Criptton (Sand, Slit, Ct.y, Moisture, etc.) 

. ·• ........... .. 
Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Tlme 

Analysla 

TCL PEST I PCBs & PAHs 

TOC&pH 

AVS/SEM 

TCLVOCs 

TCLSVOCs 

Grain Size 

MSIMSD Dupllcata ID No.: 

Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Container Requirements Collect8d 

4 oz. Jar \ 
8 oz. Jar 

4 oz. Jar ' 8 oz. Jar -
(2) 4 oz. Jar ...... 

4 oz. Jar 
..... 

Quart Ziolock Baa 

.• ... 



[It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

D Surface Soil 
D Subsurface Soil 
[X] Sediment 
O Other: 
D QA Sample Type: 

NTC GREAT LAKES 

N3939 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ot_\_ 

Sample ID No.: NTC17fC. SD~ 01 

Sample Location: _NT..,.c_11_f_.(...._s_o_"-"'----,-
Sampled By: B.l\6'.li(~/\..M~ 
C.O.C. No.: 1 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

GRAB SAMPLE OATA:. > • • • • .......... • .... > ......... < ·. .... .•••..•..•• >.• <<< 
Date: v..f~/0\ Depth 

Time: C1~\~ 
Method: ~~·'-<w"""'" 0 - 4cm 
Monitor Reading (ppm): l)'-0 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Time 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCLVOCs 

TCLSVOCs 

Grain Size 

!;>~SEAVJl'mONS:f:~llt•:•••••··•··•············ 

MSIMSD 

------
Dupllcate ID No.: 

Depth 

-

Color Dncrtptlon (Sand, Slit, Clay, Moisture, etc.) 

Color DMCrtptlon (Sand, Slit, Clay, Moisture, etc.) 

......... · ·: .... . . ·.·.·.:-:.:-:-·.·. 

Container Requlrementa Collecl8d 0th• 

4 oz. Jar \ 
B oz. Jar 

4oz. Jar 

B oz. Jar 

(2) 4 oz. Jar 

4 oz. Jar 

Quart Ziolock Baa 



(IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
O QA Sample Type: 

c;RAB SAMPLE DATA:<•·•• .. •·•·· .. 
Date: ~41'() \ 

Monitor Reading (ppm): "".., 

NTC GREAT LAKES 

N3939 

. . 
Depth 

0-4cm 

CO ... p()SJ"JE •$AMPU:• l;>A;T:Ai(.. .. .. . . . ·' · • •.. .. 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Tlme 

TCL PEST I PCBs & PAHs 

TOC& pH 

AVS/SEM 

TCLVOCs 

TCLSVOCs 

Grain Size 

MSIMSD 

'""--
Duplicate ID No.: 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lof \ 

Sample ID No.: NTC17 Pc. SD"$ 01 

Sample Location: NT?1}~SO"\~ 
Sampled By: ~·~ef l 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

Color O..CripUon (Sand, Slit, Cl•y, Moisture, etc.) 

··••·•···•· ><•·<•< >·•········< <:··········< .·.·. ···<<•<> >> 
Color DellcripUon (Sand, Slit, Cl•y, Moisture, etc.) 

Con•lns Requlrementa Collected 0th• 

4 oz. Jar 

8 oz. Jar 

4 oz. Jar 

8 oz. Jar .... 
(2) 4 oz. Jar 

4 oz. Jar 

Quart Ziolock BaQ 



[ IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
0 OA Sample Type: 

GRAB SAMPLE DATA: •• •• • · 

Date: ~(0\ 

Time: ~""1.J. 

NTC GREAT LAKES 

N3939 

Depth 

0-4cm 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_of~ 

.... 
Color 

Sample 10 No.: NTC17\(SD~01 
Sample Location: NTC17~SD"\6 
Sampled By: ..... ~-.\\-,.U.._,~ ..... ~._~J}-L ... ~-,:x-stJ-
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Description (Sand, Slit, Clay, Moisture, etc.) 

Monitor Reading (ppm): 0~ ~ 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Time 

Analyela 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM / 

TCLSVOCs 

Grain Size 

Depth Color DeecripUon (Sand, Slit, Clay, Moisture, etc.) 

Contain.- Requlrementa Collectlld 

4 oz. Jar 

8 oz. Jar \ 

4 oz. Jar 

8 oz. Jar 

12l 4 oz. Jar i 
4 oz. Jar \ 

Quart Ziolock Baa 

·.· ............ "'~:· 

< > > • .... · · • .. . .• Signature( a): 

MSIMSD 

-----
Duplicate ID No.: 

------------



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Paged-- of J. - -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17f(..SD~I. 02 

Project No.: N3939 Sample Location: NTC 17\\.SD)lo 

Sampled By: \? ~~11ljii,L(!., {)1iti:.111 
0 Surface Soil C.O.C. No.: I 

0 Subsurface Soil 
[X] Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: D High Concentration 

QRABSA~LEDATA~··• :• ... ·. . << < ••••••••••••••••••••••••• •• • ••• 
........ :• :• 
< <<< 

Date: o..f~'J...fu\ Depth Color O..CripUon (Sand, Slit, Clay, Molsb.lre, etc.) 

Time: ~uU ~~~ 'f>~\JJ{ Method: T"\~ ~\u 1t--='- AT 1' ~~-Gw..,su,~ <;~N{) 
Monitor Reading (ppm): v'O c>~.~"<. 
COf.IP;OSlTE$.AMPl,E•l)'AIA: < . •• >< •• 

••• 
. .• > .. < .......................................................... 

Date: Time Depth Color O..CripUon (Sand, Slit, Clay, Molsb.lre, etc.) ------Method: ------__,,,,,,,,,,,,, 
Monitor Readings __,,,,.,,---
(Range in ppm): ----,,,,,,.-

-------
-----------~pµ!:~~:t:I(:)"':~"~~· >>········· . . .... : . : . : : : . : . : : : : : : : : : : : : : : : : : : : ~ : ; : ~ : : : : : : . : : : . : .... - .. ·-:- ::::;::. :::::: ~ ~ ~ ~ ~ ~ H j ~ ~~ H H ~~Un H ~~ H 1 i . ·.·.·.:-::::=:=::: .-: 

Analyu Container Requlrementa Collected 0th• 

TALMetals 4 oz. Jar ' TCL PEST I PCBs & PAHs 8 oz. Jar \ 
TOC &pH 4oz. Jar I 
AVS/SEM 8 oz. Jar --TCLVOCs (2) 4 oz. Jar 

..., 
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Bag -

IJ~SEfW;A.'1'i1JN•J~Q,TE~·•••·· .· ...... · .. ·· .... < • .... ,...._..,;:;.·:<: :::::::: :;: 
•• ............. ··•=•=···=•·•=•·•=• ::;;: 

) t.£.. ~A.bi. \ 

c;:1r,cleif:~•bf9;> ·. . · ..... . 
••• •••• 

. .. Slgnab.lre( s): ·. : 
.· ·: 

wwso Duplicate ID No.: 

~~l\swQ~ . ...___ 



r I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
0 QA Sample Type: 

NTC GREAT LAKES 

N3939 

Date: ~/0\ Depth 

Time: () ~ Oi7\ 
Method: ~ '-~'UJ .. ~ 0 • 4cm 
Monitor Reading (ppm): ,..J..c) 

Date: 

Method: 

Mqnitor Readings -

(Range in ppm): 

Tlme Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_of\__ 

; 

Sample 10 No.: NTC11(\ so-,, 01 

Samp-le Location: NTc:':_so)J 
sampled By: \\ \"lr-~~z L-0.t~ 
C.O.C. No.: 1 

~~~~~~~~ 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

, .. , ...... ,.,. ; :: .. .. '•• 
Color Description (Sand, Slit, Clay, Moisture, etc.) 

Color Description (Sand, Slit, Clay, Moisture, etc.) 

-------
~~l;E=~~T:IC?l!I'""~-~<:•:> •• ,,.,.,:,:-:-- -.... ·::;:;::< ·:· :':•::::.:::::.::: .::::::::::: ;::<:: :;:;:;:;:::::::::::::::::,:,:-•::-:: ;:;:·: :;:;::: ,::>:=:•///(: 

Anatyu Container Requlrementa Collected 0th• 
TALMetals 4 oz. Jar t· 
TCL PEST I PCBs & PAHs 8 oz. Jar \ 
TOC& pH 4 oz. Jar \ 
AVS/SEM 8 oz. Jar \ 
TCLVOCs (2) 4 oz. Jar -TCLSVOCs 4 oz. Jar 

Grain Size Quart Ziolock BBQ -

MSIMSD Dupllcata ID No.: 

-----



(It] Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_lotL 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17}>c SD}\ 01 

Project No.: 

D Surface Soil 
D Subsurface Soil 
[X] Sediment 
D Other: 
D QA Sample Type: 

N3939 Sample Location: _NT_c_1_1_~ .... (J)~DJ .... ~--­
Sampled By: I\~{' Qr DAdtJ 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

... iP E D il .... •••···•·· . .. .... ·· ...... · .. ··•••• • • ....... < .. < .. < < > > < 
Date: V..nr..uJl.J\ Depth Color Deecrtptlon (Sand, Slit, Clay, Moisture, etc.) 

Time: t.n..::;o 

Monitor Reading (ppm): 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

AL Metals 

Time 

Analyu 

TCL PEST I PCBs & PAHs 

TOC&pH 

VS/SEM 

TCL VOCs 

TCLSVOCs 

Grain Size 

08111Ef1 'A'JION · · rrE ... · 

MSIMSD --- Duplicate ID No.: 

........... > >• <•········ > ........... < .. ? 
Depth Color Deecrlptlon (Sand, Slit, Clay, Moisture, etc.) 

Container Requlrementa Col lee oth• 

4 oz. Jar "l 
8 oz. Jar "l. 

4oz. Jar " 8 oz. Jar ,-

(2) 4 oz. Jar ..... 

4oz. Jar -
Quart.Ziplock Bag ' 

• 



(IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_of ~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1766 SD~ 01 

Project No.: N3939 Sample Location: NTC1~ SD"-\ 

Sampled By: .~ ~A\.VIJ}~ 
'!: 

D Surface Soil C.O.C. No.: 
D Subsurface Soil 
(X] Sediment Type of Sample: 

D Other: [X] Low Concentration 

D QA Sample Type: D High Concentration 

GRAB SAMPLE.DATA: • ·. ·. .•• ••• .;..< :> •• : : • ·.·:·> > 
Date: c....nra1 Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: V{\O 
\ll~\) ~-{ft!) Slt\.P v( o~~ Method: 'V"V>l.o~~\)~ 0-4cm 

Monitor Reading (ppm): o ... J 
C:()MPOSJTE S.AMP~ [)A;TA:•: .:. ·••· ...... :•: : .. >: >> • : •···· ....... .... ..• .••• < <' \> 
Date: Tlme Depth Color Description (Send, Slit, Clay, Moisture, etc.) 

- ------Method: ------------Monitor Readings 
____,-....-

(Range in ppm): ---- ,,,,,,,_ 
~ 

,.,,,,_.--

--------------$AMPU!•C~]l(>l',j:~JI~~···•····· 
.. ... . . 
-::;:_ .·. 

An•lysl• Container Requirements Collected Other 

TALMetals 4 oz. Jar v 
TCL PEST I PCBs & PAHs B oz. Jar ../ 
TOC &pH 4 oz. Jar / 
AVS/SEM B oz. Jar 

.-. 
TCL voes (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziolock Baa 

~ 

()B$!RVAT:l0N$:1:fl1Pl£~·•••••••:• ... > ... .. :· : : " • : : : H!Alil:::• .... •: < >> : •:: .••• > ••>::: : 

~~~~) 

~\1....>. ~ ~\b/ ~'\~ 
~\'"«14."\ \:;;()~ 

~t.-"\ .,,,,;:;;-

q1r.c:le tt ApPIJC•IJHt~ • • •: · • •. • • • • • · • · • • • · .: .. : <: .. ::; : : : Signature(•): 

MSIMSD Dupllcete ID No.: 

------- -· 



[ It) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page..2_of ~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1~ SD4\' 03 

Project No.: N3939 Sample Location: NTC1~SOll\ 
Sampled By: \; .10M._'1,~~ 

D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: D High Concentration 

~RAB SAMPLE DATAi .•· · • ..... .· < .. ... : 

• 
. •.. < > •••• ..... .. 

: 

Date: ~JI/a\ Depth Color Deecrlptlon (Sand, Slit, Cl•y, Moisture, etc.) 

Time: '~\"' 
\,./r~, Method: rn~~~Wt 4cm-3' ~\-( ')~""\. ... c~~ 

Monitor Reading (ppm): D.a 
COMPOSrl'E SAMPLE' DA:TA:• :•·• • .. >·• :: >> .. •••••••••••••••••••• .. 
Date: Time Depth Color Description (Sand, Slit, Cl•y, Moisture, etc.) 

- --------Method: --------------Monitor Readings -------(Range in ppm): __,,,,, ...........-
~,___.,,-

---------
,,,,_.-

~Pf.E:~~'.J'IOl'•Ht~~~~~ •• > · ..... . . . . . : . . . . . . . .. ... ·.;.· 

[UUUUUU\f . . ·-··.-:::::::::::::::::::::-:-·-·. .·.;.:-:::::::::: 

Analyeia Container Requlrementa Collected 0th• 

TALMetals 4 oz. Jar ./' 

TCL PEST I PCBs & PAHs 8 oz. Jar ./ 

TOC &pH 4 oz. Jar 
_, 

AVSISEM 8 oz. Jar -. 

TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziolock Baa ~ 

OBSERVATIONS/NOT£t:•:::•:•:•'•.•••• •••• ; <' :: <> t.iAJI:> > .. ;. .. ... .. ·.·.· . .; ... .·.·· 
: . ·.·.·.·.:.:.:::-:::::::=:. . . . . . . . . . . ..... 

~~ ~l\bt \ 

c;:1;.cl• <:: ~.;..,:;.,•~-". ;.;.: < 
• 

: 
: 

··········•·>··················<·•··········· 
Signature( a): 

MSIMSD Duplicate ID No.: 

-



[ IL] Tetra Tech NUS, Inc 

Project Site Name: 
Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
O QA Sample Type: 

GRAB SAMPLE [)AiTA: •• .. 

Date: ~/I {U\ 
Time: 'O'i) ~· 
Method: ~~"'t.tl\..l~\H,tjt 
Monitor Reading (ppm): d,o 

NTC GREAT LAKES 

N3939 

•· . ······. 
Depth 

3' -6' 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel of4 

Color 

Sample 10 No.: NTC17\9,SD'4.'T04 

Sample Location: _NT_c_1'ill ... &.-s_o_~_c; __ _ 
Sampled By: ~ ~u41yg,, 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Description (Sand, Slit, Clay, Moisture, etc.) 

COMPOSJTE SAMflUt J:)A;t1'; • • • • • • • ·. • • • ............................ 
Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TI me Depth Color De9cripUon (Sand, Slit, Clay, Moisture, etc.) 

---------~-------+-----+-----~--------------t 

Analy81• Container Requirements Collected 

TALMetals 4 oz. Jar 

TCL PEST I PCBs & PAHs B oz. Jar ..;' 

TOC&pH 4 oz. Jar ./ 

AVS/SEM B oz. Jar ./ 
TCL voes (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar --
Grain Size Quart Ziolock. Baa -

(l8$ERVA'TIONS:f:~TE~'•'••••••·•·•· 

..,c;;,;,.1r...,:c,;,;,1• ... iif.,.·~ .... · .. Plkl., .. ·,.1..,......,·~ .-,.<.-•••-.••-.••·,.• ... •·---··,. ··• .. ·•.,•< .... >.,>,.< .. ••.,•• .. •.-·•-•·.,•••,.••....,.•·· .......... .....,,,...Signature(•): 

MSIMSD Duplicate ID No.: 



[ IL) Tetra Tech NUS, Inc 

Project Site Name: 
Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
0 QA Sample Type: 

GRAB SAMPLE DATA: .. 

Date: o..n ! c> \ 

Me~od: ~~~Cf\~ujt 
Monitor Reading (ppm): ~ ..() 

COMPOSITE SAMPLE DATA: • • • 

Date: 

Me~od: 

Monitor Readings 

(Range in ppm): 

Tlme 

NTC GREAT LAKES 

N3939 

Depth 

6' - 10' 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel-\ of~ 

Sample ID No.: NTC1~SD4i°'os 
Sample Location: NTcn&lsD \ 1 
Sampled By: ....,.~.....,. ,-~----.....,sM:---:t.. __ _ 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Color Description (Sand, Slit, Clay, Moisture, etc.) 

Color Description (Sand, Slit, Clay, Moisture, etc.) 

---------~~---+-----4-----'----------------1 
·.> .. ..... > > .. . · <> << ... <<>> ::::':)::::::::::::::•:•: 

Analysis Container Requirements Collected other 

TALMetals 4 oz. Jar ._/ 

TCL PEST I PCBs & PAHs 8 oz. Jar ,,/' 

TOC& pH 4 oz. Jar /" 

AVS/SEM 8 oz. Jar . .-, 

TCL voes (2) 4 oz. Jar -, 

TCLSVOCs 4 oz. Jar --Grain Size Quart Ziolock Baa 

... c_1r ... :~1 ... •.-# ... ·~ .. · ... Plkl..,•·..,••-1!114t..,;:,.:,..>.., ......... ··..,· ·---·-----------.-...Signature(•): 

MSIMSD Duplicate ID No.: 

--· 



( I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page\ of~ -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTc17ti> SD41D 01 

Project No.: N3939 Sample Location: NTC17\\\\ SD~ 
Sampled By: {;.~~QV 

D Surface Soil C.O.C. No.: 

D Subsurface Soil 
[X] Sediment Type of Sample: 

D Other: [X] Low Concentration 

D QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA:/•••• ... · .. : ···>•: ·: ···<. .• .. .. .. :;: •· 

·····><'···················· 
:• •) : 

.. 
:: .... 

Date: <if'o /~\ Depth Color Oe9cripUon (Sand, Slit, Clay, Moisture, etc.) 

Time: \•~:in 

v( Method: ~~O\~ °"'\U\Jtl.. 0-4cm ~"'( ~- C..UPla.~ ~ ~"L 
Monitor Reading (ppm): ~·() 

C()MPOSlTE s,&.MPl.El)A,TA: > << ::. ...... 
············•<·•·•····· 

......... < < . > < < ...... ) •, 

Date: TI me Depth Color DescripUon (Sand, Slit, Clay, Moisture, etc.) 
- ------Method: ~ ----------- --~onitor Readings 

(Range in ppm): ~ ~ 

-~ 

----------
..........-

~PIJ!;C~:r;iot.i•IH~ArAA;~: ••··•·••'•••···· 
.. ·.· :-:····. :-·>. . . ·.·.; : <::: 

. ·-·.:-;.:.:<:::::;:::::::::::···· . ·.·.·.:-:;::::::;:;:;:;::: 

AIMllysl• Container Requirements Collected Other 

TALMetals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs B oz. Jar \ 
TOC&pH 4 oz. Jar ' 
AVS/SEM B oz. Jar -
TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Baq -

()BSER'/A1.IQ~S}NC)"fE~·••:::•:••:::••·•·•··•·.· :::: ··>•:<<• ........ ·.:······ :•:•:•: :•:•:•: .. < \• 
····································•·:: 

· .. : . 

~ t::.~ ~). 

'1"\c.,.\"\1'11(.~ l ~ \'\\' -
·•H ... 

&V,.. 

\ 
\ 't\il£'C tw4 

(:lr.C:lett~•-~•:•••·•••••·•··············· .... 
•<:::.••···<·•························ 

Signature( a): 

MSIMSD Duplicate ID No.: 

~~~~ --- -



( IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ot~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1"?6BSD'i~ 03 

Project No.: N3939 Sample Location: NTC1~01.\(. 

Sampled By: {1. \)Aui~e:.:c:: 
D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: D High Concentration 

GRABSAMf>LE DAT,\:••••··••••• : . : .... : .· .... : • >< > ·> •:• : 

Date: t\fbf!)\ Depth Color DescrlpUon (Sand, Slit, Clay, Moisture, etc.) 

Time: \ (,:>,J \) Jmll(,{,M '( s""'J,..l..""\ -{ C\A"'t~ O~t.n.t-C:, Method:~ ... ,..) '~QU(L 4cm- 3' 
Monitor Reading (ppm): , ., .__.<:) 

COMPO.SrfE•SAMP'lE DA:T:A: > . 
• 

·.·. < • < < << ... > <· ) 

Date: Tlme Depth Color De9cripUon (Sand, Slit, Clay, Moisture, etc.) 
. ------Method: ------------~ 

...--
Monitor Readings 

(Range in ppm): ----...,_......-

------------------$M1~U!·~OQ..£CllC)."''~~,..,,..~·············· :>:=::::::::::::::::::::~:~:~::{)T>=~:~::::::::--·:.:-·-· . 
.·.·. <·.·-:.;-:-:::::: -=::: ::;::;::: .. 

. ·.·.·.:-:-:.;-:.;.·.· 

Analy91a Contlllner Requirements Collected Other 

TALMetals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs B oz. Jar I 
TOG &pH 4 oz. Jar \ 
AVS/SEM B oz. Jar -
TCL VOCs (2) 4 oz. Jar .... 
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Bag -

()BSERVA:'TI[)NS'f ~~~::••• • • • • •• •• • • • •. 
·. .... .. / .. < ><> > .. ... ,,,.., ... ::;.;.;.·· -:-<< 

':)CE. ~ ~ ~ \ 

Clrc;l•jfAP.Hc:iallll9~ ...... < ·•··· ••• ••••••• <>< ••• 
... Slgnature(s): 

MSIMSD Duplle11te ID No.: 

~~~ -



( It) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page) of Lf 
Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1~SD"°04 
Project No.: N3939 Sample Location: NTC17$D~b 

Sampled By: ~- ~\..\-<.D~~ 
0 Surface Soil C.O.C. No.: 

0 Subsurface Soil 
[X] Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: D High Concentration 

GRAB SAMPLE l)ATA: • •••• · • • > .>•• < . •>.··· ............... < •••••• < 
Date: i.>....''oflJ\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \d "lu..0 , w/ f,~t-J) Method: ~J...<,~") Af('l\)H~ 3' - 6' \)PIQ\.{ ~ L \J\"\. .i. ) ~""' 
I 

Monitor Reading (ppm): a-D 
COMPOSITE ~AJJ!PlEDATA:••• 

······· 
... : 

·•·· •...:··· : > ·• 
: > ···········•·<••.·•<••················ > >• 

/ : 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) ------Method: ~ 
~ 

Monitor Readings ------~ 
(Range in ppm): --------~ 

~ 
~ 

~p1;.1n.:~rior.1·~~~1K>tw·••·•······ · ................. >••>.···· <·•·•·· > ••••••••• ••••••••••••••• ....................... 
Analysis Container Requirements Collected Other 

TALMetals 4 oz. Jar J. 

TCL PEST I PCBs & PAHs 8 oz. Jar ] .. 
TOC &pH 4 oz. Jar 1. 
AVS/ SEM 8 oz. Jar -
TCL VOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziolock Baa -

. . 

()'5SEfWA"flQN~/~9~~U >·•••·············· '< •·•··• ..... : •• ••• < •••••••••••••••••••••••••••••••••••••••••• 
........ :•: 

"'"'"''' ...... : ... 

C:So. ?Pl~' 

c;:1r.cle tf ~plkl•i;l4t;; •· • • ·: • •. ........ : •:• : .... : 
·•· > > Signature(•): 

MSIMSD Duplicate ID No.: 

~2 ~ - (\)\{_ ttxJC\.Db0 \.o ') 



[ IL) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

I.\ L Page Of ·I 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1~SD4(,.05 
Project No.: N3939 Sample Location: NTC17fJ,.sD 'tb 

Sampled By: ~.\)~~~~ 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: . .. > >•· ....... c.:>.: : .• : .. ·. > > 
Date: O.../o[O\ Depth Color Description (Sand, Slit, Cl•y, Moisture, etc.) 

Time: '\ (.:.."° tr"(<J~~ '-{" on. Utt'-f2.t. '\ Method: ~"SWV~~~ 6' -10' s~""\"" l\Jtt'{ 
Monitor Reading (ppm): 00 
COMP9SJTE SAMPLE DATA: < · ·. : · .. > .. .. 

: 
• 

< >> .. >> ·< < ) 
Date: Time Depth Color Description (Sand, Slit, Cl•y, Moisture, etc.) 

Method: -------___,,,,,,,--
Monitor Readings ------(Range in ppm): ---- .,,,,--

~ ----
~ 

~ 

$AMPlil!:~~:r;igr,.'lp:!C)~lilA11~••• • ·• •••• · .. ·. .. 
. .... 

••• •> •••••• 
// : <· ( • ..... , ... , ........ : .. :::::::• 

AMlysla Conglner Requirements Collected 0th• 

TAL Metals 4 oz. Jar \ 
TCL PEST I PCBs & PAHs 8 oz. Jar \ 

TOC &pH 4 oz. Jar \ 

AVS/SEM 8 oz. Jar .... 
TCL voes (2) 4 oz. Jar .... 
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Bag 

... 

()BS!~VA'TIC)~S:f:~~TES:''' :: • • • ·•' . : . :•: ·• MAP:>•·•··•<•• • > • ·> >> :o,::: 

~~ \:>P.l,t. \ 

c;:1rclett~plkl•""9; >· < < >< Signature( a): 

MSIMSD Duplicate ID No.: 

~~k ----



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel_ of l\ -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC171!il!ISD"-"'1 03 

Project No.: N3939 Sample Location: NTC1~S~~, 
Sampled By: l..:~~1~-~~ 

D Surface Soil C.O.C. No.: 
.... 

D Subsurface Soil 
[X] Sediment Type of Sample: 

D Other: [X] Low Concentration 

D QA Sample Type: D High Concentration 

<:;RAB SAMf>lE DATA: > · .. . . . 
••••••••••••••••••••• ··•••<•.<>·············· .... 

Date: 0.../ b/O\ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~~ 

Method: ~~"'WN "\.#.Cf\D~ki\. 4cm - 3' ~~ ~-~\)"'< ~d-0 
Monitor Reading (ppm): l\..;,"'\ 

COl\fP()SnE SAMPLE DATA: 
.. ·. > .•.. .. 

• ••• .·••> >·> .... > '< •• . .. 
Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- ~ 
Method: ------------Monitor Readings ------~ 
(Range in ppm): ~ 

...._.......-

~----

----------------$At.1~~CQl4£PT:l<::llillNF.'<::l~fAA;TIQ~: •.. ·< <•········) ..................................... 
Analysis Container Requirements Collected Other 

TALMetals 4 oz. Jar /' 

TCL PEST I PCBs & PAHs 8 oz. Jar ./' 

TOC & pH 4 oz. Jar v 
AVS/SEM 8 oz. Jar --
TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Baq -

Of3Si;llVA11C)NSI: ~(>~S: • ·''. . . . . . 
••••• 

... .. .. 
MAP,:···············•••••••·••••'•·'•'••·•···•• ···· ·• 

')EL Q~ \ 

qfrcl!t. .it AP.Plki•~le:. • • • • • • • • • • · • >···· ·········· . ..:• ..... 
•• 

. <· · . Signature( s): 

MSIMSD Duplicate lb No.: 

~~~ - -





( It) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

_}_ Page of~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1"~f)SDl\'t 04 

Project No.: N3939 Sample Location: NTc1~sD1.q 

Sampled By: l . (\..,.11.~!IJ IB.. ~~~ 
0 Surface Soil C.0.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRABSAMf>LE DAl)\:.••••· .. ... ....................... ..... >.. \<< < 
Date: 4 rb/U\ Depth Color Deacriptlon (Sand, Slit, Clay, Moisture, etc.) 

Time: \.". l~\.U"'I 
Method: >v..~~~U:'R 3' -6' \:)~~~ ~ ""-' "'\ \.( (.Vt~ 
Monitor Reading (ppm): G .. , 
COMPOSITE SAJ.1P.'lE DA;TA: > . < ... > .... <···•· ... .• >>.:.. ....•.. : ..• .. ····•·<·< .. ·<>>> <··· 
Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- __,,,,,,,,,--
Method: __,,,,,,,,--

__,,,,,,,,--
Monitor Readings ------~ 
(Range in ppm): ~ -----~ 

-------------$AMPIJ!·C~rt()p.f•IQfQ~~l1~•·••••····· ·:•·•····• .. \>···>·•·• ) ••• .... > .... <· .. > ... ·········· .. t 
Analysis Contain• Requlr.-nents Collected 0th• 

TALMetals 4 oz. Jar y/' 

TCL PEST I PCBs & PAHs 8 oz. Jar V' 

TOC & pH 4 oz. Jar ../" 

AVS/SEM 8 oz. Jar -
TCL VOCs (2) 4 oz. Jar ..... 
TCLSVOCs 4 oz. Jar --Grain Size Quart Ziplock Baa 

08SEFIVA.T:lC)NS:f:N().JEIW••••• • •·• • • • •. • .. . .. : ·>>.<• ••• .. 
r.1AP:: <.. ···. < > < .. < .· ......... > ··. 

Sa ((~~ \ 

t:1r.clejf:"pplkl1t.-; > .. ·.· · .... :.> ·<>< Signature(•): 

MSIMSD Duplicate ID No.: 

~~ 
-· ·-



r IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of '.:i_ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17~SD~~01 
Project No.: N3939 Sample Location: NTC17~{\SD"-i 

Sampled By: \ _t\°'A<.L~/l!:.~fls\,W,)tJ>.'I' 

D Surface Soil C.O.C. No.: 

D Subsurface Soil 
[X] Sediment Type of Sample: 

D Other: [X] Low Concentration 

D QA Sample Type: D High Concentration 

~RAB SAMPLE DA"TA:•••··· ... : .... : ...... •···· .... > ... : .... .. ....... •·· .... > < \ .. >< ..... ... ...... < < 
Date: '4 tC. {O\ Depth Color Deacriptlon (Sand, Slit, Clay, Moisture, etc.) 

Time: \\)0 
<:ru.. ""\. w( v. t. 9.t.n ~~,, Method: ~')"'\ .... ) Ytf(\{)ufl 0-4cm ~V ... ~'( 

Monitor Reading (ppm): ,.'). •"' ' 
. 

COMPOSll'E S.AMPU,:l>AJ.A:: ••••••• •••• ·: . : ·> < > .... > 
••• < ................. 

•••••••••••••••••••• ······························•·<······=::: Date: Tlme Depth Color Deacriptlon (Sand, Slit, Clay, Moisture, etc.) 

------Method: ------~ 

----- --Monitor Readings 

(Range in ppm): ----~ --------
~ 

~ 

~M4Pl;l!:CQL~l:IQlll!IH~Q~fM"t1* >>' •· ••· > .. ·. · .. ..... ·.·.·.:.:::::;:::::.:-··· .. ... ·.·.:.:;:;:;::::::::::::::::;:;:: ;.;. :::::::: ::::;::·· · .. :.=.==:;.;:;:; =:~~\~~~Hn~n~ <-:::::::::::-:.·.·.·. =--<:-:.:- -:-·.;.· 

Anatyels Contain• Requirements Collected 0th• 

TALMetals 4 oz. Jar V' 
TCL PEST I PCBs & PAHs 8 oz. Jar ../' 

TOC&pH 4 oz. Jar Y" 
AVS/SEM 8 oz. Jar .... 
TCL voes (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar .... 
Grain Size Quart Ziplock Bag , 

(;)ISSE"VATl[).,.SJ~()~~· •:••••••·•••·•············ . ·.·.·.·.·.;.:-:.:::::::::: 

MAP:••••:•••••••••••• ••:·•·•••••·•·••/••••·•••••••••••·•·· :• ........... 
,. 

"'""'\'>~\_ -' \..o~'-~ 

~ .... \.\u14.\~ 

' ~)o·:..1 
~ I" 

t' ~'-
-

~lr.c:leff:Apptkiab1e•·••••·••••••'•··•······ .................. ,.:. < > > ... .; ... Signature( a): 

MSIMSD Dupllcata ID No.: 

~OlLt\~ --





( I L] Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page _l of '-\ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1~D14'l 03 

Project No.: N3939 Sample Location: NTC17'0\>:SD G°' 
Sampled By: \-tb~~t.I z~ ·~U\l\X.. 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: (X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE [)ATA: :: .. : · ....... ...... '.:.:.::.·.· ........ '< .. ·> > > 
Date: Q..(t:;/cJ\ Depth Color 0-CripUon (Sand, Slit, Clay, Moisture, etc.) 

Time: \~~~ 
Method: ~ .. at.) ~~U-St 4cm-3' ~~~ \)v.~ S""l.l..'"' ~ l\A~ ,~t' 
Monitor Reading (ppm): <')·u 
COMPOSITE SAMPLE DATA: . :: .· ·.· ·.· .... > > .. < <.···· :;·.-::>~· ::::>::::: >/ 
Date: Time Depth Color DeecripUon (Sand, Slit, Clay, Moisture, etc.) 

~ -------Method: ------------------ ,..... 
Monitor Readings 

(Range in ppm): ___. ~ 
--------

~ ----
SAMPIJ!:~~tlQN:~f1r.tA~·••••• ><> .. •<:· .. < ··> •<········•<• ... .... ,:•: :; 

: : 

Analysis Container Requirements Collected other 

TALMetals 4 oz. Jar :l.. 
TCL PEST I PCBs & PAHs B oz. Jar ~ 
TOC & pH 4 oz. Jar ".l.. 
AVS/SEM B oz. Jar -
TCL voes (2) 4 oz. Jar .... 
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziclock Bao -

OISSE~VA'TIONS}t4()TES! • .......... . 
· ..... 

< ··•·· ·r:t:: .. <>< > < > ••••••••••••••••••••••••••• : 

~c. \l~Ut. \ 

¢1rcl• if: APP'k=•b141:: • • • • • • • •. • • • • · • • ............ :::.. .. .......... .:::•:.<. .......... >> Signature( a): 

MSIMSD Dupllcste ID No.: 

~~ - <V"L ~c c)C\o "So \o \ 



( It) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17l!P.iSD L\\ 05 

Project No.: N3939 Sample Location: NTC1:::D~q 
Sampled By: ~-~~~-¥L. ~~t:D~"iY 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
(X] Sediment Type of Sample: 

0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

(;RAB SAMf>lE DAT A: •• • • •: <> .. < ....... .... ..; .. > 
••• • •• 

Date: t\r:! /u\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \ \.\ \'¢ 
Method: \> ~ ...... 1 <;;,,. .. .,..J>1 ._-Q 6' -10' \>{\~~\)AA'< l\A'<, w( Q~•S"l-.U, 
Monitor Reading (ppm): 0"1 
CQMPOSJ'TE $AMPlEDATA:•••• 

••• 
> .• · ::.: .... >>< .. •:: .... < >> .. > > .· < > > 

Date: Tlme Deptll Color Description (Sand, Slit, Clay, Moisture, etc.) ------Method: _,,,,,.,,,,,,-

------------ .....-
Monitor Readings 

(Range in ppm): -------~ -------
~ ----
~Pl;l!:t:~TIC:>f.l•IN:FC>flMAl1C>t-k·· >< ........... .) >: < .. <·•· • : ... H ••· '>''' 

Analysis Container Requlrementll Collected other 

TALMetals 4 oz. Jar .../' 
TCL PEST I PCBs & PAHs 8 oz. Jar v" 
TOC &pH 4 oz. Jar ../' 
AVS/SEM 8 oz. Jar -
TCL voes (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziolock Bao -

O~SeflV;A:'riQNS:f: NQ.TES:: • • • · ..... , ....... ·> < ... MAP:; < > .... < ... .. :· .. .. .... 

~t:O~\ 

¢1f:elett~plficl• .............. .. .. Signature( a): 

MSIMSD Duplicate ID No.: 

\LA~\Yl~ ~ --





[ I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_of ~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1~ SD \i\ 01 

Project No.: N3939 Sample Location: NTC1~ SD~q 
Sampled By: tS . ':\M._~11t"L 

D Surface Soil C.O.C. No.: 

D Subsurface Soil 
[X] Sediment Type of Sample: 

D Other: [X] Low Concentration 

D QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: > • •• ... < .: ... .. .... ,..:: •••• :••<>• ::· .• ..... ... .... .. .. ·:. -'<< >'>->.: • . .... , .... .. •· , ........ 
Date: l>/'}fd\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: ~'l'i\) 
~ .. ~ t--~~ ~, lAwi\.>...~ v/ ~~~' Method: ~"'l-">~U!. "i..o.o.ilt""\.. 0-4cm 

Monitor Reading (ppm): v-.2::> ~II~~ 
COMPOSllE S.AMPLEDATA::···•:•.•• . ·. .. 

••• •••••••••••••••••••••••••••••••••• >···· >> << . .. > >. 
Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- -------Method: -------~ ----- ..... 
~onitor Readings 

(Range in ppm): ,__,,. .,,,,,,--
-------

~ ---
$AAIPIJ!•CP.L1•$'fl()l\I•~~~~··•::•::•••::•: ··:.:.:. .................................. ········ <··· < /)} -:•••:•:••:;: .... 

Anaiyals Container Requirements Collected other 

TALMetals 4 oz. Jar ~ 
TCL PEST I PCBs & PAHs B oz. Jar ./' 
TOC & pH 4 oz. Jar 

,, 
AVS/SEM B oz. Jar -.., 

TCL voes (2) 4 oz. Jar ........ 

TCLSVOCs 4 oz. Jar 

Grain Size Quart Ziolock Baa -

OBSEflVAT:10~Sl~l£Sf/ ... .. ....... .. • ... ) ... •APU/• > .. . >> • •· 

~ '6" F~ 'L~Ue <)~~~~~ 

~1r.cl•ttAPpllC•.,..;:• 
...... 

·····> < < 
.. Signature( a): ····<• .. 

MSIMSD Duplicate ID No.: \I . --



[ j L] Tetra Tech NUS. Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel_ot~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC1~~SD~'104 

Project No.: N3939 Sample Location: NTC17~~D't.~ 

Sampled By: ~ !1l!:Yd:~:J: 
D Surface Soil C.O.C. No.: 

D Subsurface Soil 
[X] Sediment Type of Sample: 

0 Other: [X] Low Concentration 
D QA Sample Type: 0 High Concentration 

GRABSAMPLEDA°fA:.·• ...... . . ... • .. < /< <>< < < · .. ·. 

Date: C....tlt<J\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \~ -r- \>&r.,us Method: ~~~ ~C'f\~ui\. 3' -6' ~"\. ~- ~~ 
Monitor Reading (ppm): D-u 
COMPOSITE SAMPLE DATA: • < ·. · .. 

. ........ .. < .· .•...•.•. ><•.> •. · •. \ < . 

Date: TI me Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- -----Method: -------------------Monitor Readings 

(Range in ppm): ~ 
,,,,_. 

_,__.,,,-

----------
,,,,_,--

$AMPLE.:£:C>U..£p:r;t<?f.1•~~~~ > ... . ·.·.·.·.·.:.::::::=:;::·· :: 

Analysis Container Requirements Collected other 

TALMetals 4 oz. Jar ./' 
TCL PEST I PCBs & PAHs 8 oz. Jar ./' 

TOC &pH 4 oz. Jar /1 

AVS/SEM 8 oz. Jar ~ 

TCL voes (2) 4 oz. Jar 
._., 

TCLSVOCs 4 oz. Jar -.._ 
Grain Size Quart Ziolock Bao 

()BSERVA'Tl()NS'r~~f~f •••••• ···•·•· •• •• .· .......... : .......... · ................. MAP:< ·• .. ••:············· <><·•············· < 

~~\)~~\ 

c;:1rclett:;4'pplki•b19~> > · ................ .· ........... Signature( a): 

MSIMSD Duplicate ID No.: - _.:._ / 





( j L] Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel\ of 4 - -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17'11 SDl\'t 05 

Project No.: N3939 Sample Location: NTC17U<\ SD \tf.4.
1 

Sampled By: ~ \?)~:>wy''-~ 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
(X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

<;RAB SAMPLE DATA: ... •<<> 
• 

• •< : .· .. : 
.. > ... · :': ... : 

Date: "'·Jl ff)\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: , ,,,lt.() 
\l.m~~ Method: th c::..-.1 ~ $1.tl\. 6' -10' '~-~ ~n \~CJ.Al{ 

Monitor Reading (ppm): (~ 
COMf>OSlTE SAMPl;.EDATAi :~:>·::<:<:::: ., .. ,,, :: .>.'•:•: << < < .. <<••< :,: .. <:<>>>. 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- ------Method: -------------Monitor Readings ------~ 
(Range in ppm): .--- .............-

- ,__.,,,.-

~ 
..............-

~P:IJ!'C~T:IC>Ptl•IHP.Cllt~l1~ < .,,,,,,, ... ·.·.·.·.·.:·:·::::::::::::.··· . . . . 
.. ·.·.·-::::::: -:.: . 

Analysl• Container Requirement. Collected 0th• 

TALMetals 4 oz. Jar 

TCL PEST I PCBs & PAHs 8 oz. Jar I/ -
TOC &pH 4 oz. Jar 

.,. 
AVS/SEM 8 oz. Jar ~ 

TCLVOCs (2} 4 oz. Jar -
TCLSVOCs 4 oz. Jar 

~ 

Grain Size Quart Ziolock Baa 

(>$(;ERVAT.l(>N~l:f:~l£S:••: .: ':::':'· ......... '>> .-: "1AP.:· '/•··· >.,, •• ,., <•···· _., ................. , ....... .. , ... 

~t. ~~'*\ 

c;1;.c:1•tt~·..-~ :,:••< : : >··•,.•. < .. < > .,:: < •. Signature(•): · 

MSIMSD Oupllcate ID No.: 

~~ -·-



[ j t] Tetra Tech NUS, Inc. 

Project Site Name: NTC GREAT LAKES 

Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
D Other: 
0 QA Sample Type: 

Date: 'V'b {fr\ 
Time: \~!:\'\ 
Method: V":l-~""'l:.(JtJ \!~h~n. 
Monitor Reading (ppm): {) ·-v 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

-AL Metals 

. •O- ...•. 
Time 

Analy81a 

TCL PEST I PCBs & PAHs 

TOC&pH 

AVS/SEM 

TCLVOCs 

TCLSVOCs 

Grain Size 

·. ... 

O!SSERw':JI:. · ·.···• ....... . 

N3939 

... 
Depth 

4cm • 3' 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ot ~ 

Sample ID No.: NTC17'6SD\C> 03 

Sample Location: NTC1'iMSD~O 
Sampled By: _L_D_¢Nel---.. ..... /...-ti;'"""~---
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

Color Description (Sand, Slit, Clay, Moisture, etc.) 

•••••••••••••••••••• 

Color Description (Sand, Slit, Clay, Moisture, etc.) 

Container Requirements 

4 oz. Jar \ 
8 oz. Jar 

4 oz. Jar 

8 oz. Jar 

(2) 4 oz. Jar 

4 oz. Jar 

Quart Ziolock Bag 

. 

~c;.;.· ·;.,· .... ,;;;,•· -.'"';;.:"~'pltO;.;.· .,1•..,•b1 ,...•· ... •·_,•••-.••·,..··· .. ··· ............... · .... ::.-.· __ .... .....,.:_• . .._ .. •·..,...._ .......... ., ...................... Signature(•): 

MSIMSD Oupllcate ID No.: 

-





( IL) Tetra Tech NUS, Inc. 

Project Site Name: NTC GREAT LAKES 

Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
O QA Sample Type: 

GRABSAMPLEDATA: .·. ·.· 

Date: 'V'o f<l \ 

Time: \'\0~ 
Method: \))..''::rt<N ~~Ult 
Monitor Reading (ppm): "--0 

N3939 

Depth 

3' -6' 

COMPOSl'TE SAMPLE•DA:tA( > ........ ··· · .... .. 
Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Time 

Analyel• 

TCL PEST I PCBs & PAHs 

TOC & pH 

AVS/SEM 

TCL VOCs 

TCLSVOCs 

Grain Size 

Depth 

------

MSIMSD Duplle11te ID No.: -

SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel of~ 

Color 

Color 

Sample ID No.: NTC1'i\!!SD\0 04 

Sample Location: NTC1~so ~O 
Sampled By: _l_t),_\\IN_"-2_{_~--.\\-~~----
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Description (Sand, Slit, Clay, Moisture, etc.) 

Description (Sand, Slit, Clay, Moisture, etc.) 

Container Requirements Collected 

4 oz. Jar 

8 oz. Jar 

4 oz. Jar \ 

8 oz. Jar .... 
(2) 4 oz. Jar .... 

4 oz. Jar 

Quart Ziplock Bag -

·•· ••••••••••••••••••••••• 

·•. < > < Slgmiture(s): 

~~~~ 



r I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_of 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTc1~ sDS \01 

Project No.: N3939 Sample Location: NT~SDSl 
Sampled By: 

D Surface Soil C.O.C. No.: 
l. i/-'O ~"t.. 

D Subsurface Soil 
[X] Sediment Type of Sample: 

·D Other: [X] Low Concentration 

D QA Sample Type: 0 High Concentration 

13RAB .SAMPLE DATA: • : ·. · :. 
:> ................ ',' .· .... >> '' •: 

Date: o./b/0\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: '()tt\.\n 
~~ ~ s~""\.~~-~1 Method: \)'lor."~ • • .. ~ ~\... 0-4cm 

Monitor Reading (ppm): \),ii \.\~ O~U.tJ-:i..c..\ 
COMPOSlTE SAMPLE DATA:< ••· ••:• ... ' :•' > : > 

• •••• 
... ·> >· .•. ,' :• 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 
. ------Method: -------------Monitor Readings ~-

(Range in ppm): --------~~ 

---------- ----
$AMPU!•C~T:ION•!Hfl()Rf,1Attl~ > . < < .... • • >>• ••.• : : :: > • ········•<•••:•//' 

Analysis Container Requirements Collected Other 

TALMetals 4 oz. Jar """ 
TCL PEST I PCBs & PAHs 8 oz. Jar ....... 

roe & pH 4 oz. Jar ../' 

AVS/SEM 8 oz. Jar -
TCL VOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Baa -

013SERVAT:IOl\i~:l.Jil()lE!l!:•••·•··•···· •••• : ....... ';:>• :<: .• •. : M~: 
.... : > > < ·• ' 

~ 1.o r \) ~ ot- '"'\.~ E.tl 6t o~\.~ ~<)ta.-\ ~l\~-;.J )~E ~'Job t)-"l 

'-\\ ~flt~t~ ~O\\t· 
1'\' ~ \'"\~"'\, 
\-1 
t ~~'-iri~\ t 

SiO WOt""\.~ Ui\l VtN() 1-.. "').o .-~~ ~f\.~ ' 
~\," lA 1lb" 
\\)", 

+ ">¥-t 

~lr.cle :ff Applk:abte~ ·• •:. '. ••• 
. .... '·. ,' Signature( a): 

MSIMSD Duplicate ID No.: 

~ ~-Ck ·-





[ j L) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page.cl_ of~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17~01;~ 03 

Project No.: N3939 Sample Location: NTC17t9iSDS1 

Sampled By: \.-~-l>fuUz~ t>f-\M~ 
0 Surface Soil C.O.C. No.: ' 

0 Subsurface Soil 
[X] Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DA""IA: • ..... . . . . .. 
••• 

.. 
· . ••••• .·· ·. 

Date: 

""' 
~b /l)\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: [~~~ 
v./'~ Method: I ~":> ....... .. ·7~ .Jo<'> 4cm- 3' co.vf. (:WK 't-9~ ~~ 

Monitor Reading (ppm): J.Q 
COMPOSITE SAMPLE•DAJA:•• 

. .·. > \• .. <>·<• . 
Date: TI me Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

-------Method: --------------------Monitor Readings 

(Range in ppm): ----__........ 

-~ 

---------- """""'"'" 

SAh1Pl;IH~otL£CtlC>l'f IH~litfAAllON~········• .. ...... > < > >• •••• <<·<< ., •'• . .. 
Analysis Container Requirements Collected 0th• 

TALMetals 4 oz. Jar '("' 

TCL PEST I PCBs & PAHs 8 oz. Jar ~ .... 
TOC &pH 4 oz. Jar 

..., 
AVS/SEM 8 oz. Jar -
TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziolock BaQ -

OBSERVAtlONS:f:NOTES: < .. .... . ..... ...... MAP:> < << •· . : . . . . . ...... 

St.t. ?A\£ \ 

c1r.c1• tt Applk:abki~ > • •. · • · · · > .· .... ·.· :: Signature( a): 

MSIMSD Duplicate ID No.: 

fl{~ ---



[ IL] Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

PageJ:i..of ~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTc11~sDS'' os 
Project No.: N3939 Sample Location: NT~~l 

Sampled By: L. :/l\.~u.<tML... 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

.•... •>,: •. : ·< : < <. < •.• < > .. ·.· •·:·· 

Date: U..flD/()\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \ l)\;; 
\)\q\(~ ethod: ~_.,-.Al..) ~ Pl'<t\(h .. \12,. 6' -10' c;~"'\\.( C..Vi'< 

oi r ea i (pm): °'-IC:.• . : '. ·=~~:: ::: : : >: : ···>> ><>< .... : ......... : <· ·. 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- __,,,,,,,,,,,,-
Method: ------------Monitor Readings ------~ 
(Range in ppm): ~ 

..,._.....-

-~ 

~ 
__........ 

It~,(!:., ,,.µ.... ·~ .... 1.., ~ll •••• 
:•::. :< ........ , ..•... 

·>•···················· 
:. /> < : // ::: ::::: ·!· 

Anatyela Container Requirements Collected oth• 

TALMetals 4 oz. Jar ...,., 
TCL PEST I PCBs & PAHs 8 oz. Jar ../1 

TOC &pH 4 oz. Jar ........ 

VS/SEM 8 oz. Jar ..... 
CL voes (2) 4 oz. Jar -

TCLSVOCs 4 oz. Jar -
rain Size Quart Ziplock Bag ,.,.. 

:!; 
..;El :Flv'A· . : .. :::::-· . 

·•: ······· ..... •• <>·· . ·. •: : :::•: ::: •: 

<)~~ \>~bt \ 

... l ijf:~pl •. able:: < <> ··· . •. ... : .:···· .······ . Signature( a): 

MSIMSD Dupllc:ate ID No.: 

~~ -·· 





( IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel of~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17tb SDS~01 
Project No.: N3939 Sample Location: NTC17~~D 'ic 

Sampled By: '--~~t.J.K b.u.<IM.---c. 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Lo~ Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA; • • . ·.· ........... : 
:. :: .. <> ... ::> <: <> : .. :::::::::: . : :: .. .. < .. 

Date: Q.f'\ /u\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \"~o 
Method: ¥1-~"\a.\ ~~u1\ 0-4cm ~\,(_ \A\\( r:-~J\~\- ~llt(t.~ \,(\.llf+l"l 
Monitor Reading (ppm): o.o 
COMPOSlTESAMPLEE>ATA:••:•::::: .. : .. ....... : < < < :.:: > •: .•: :·•·>>·• >< ;:.: 
Date: Tlme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method: --------------------M9nitor Readings 

(Range in ppm}: -----
.----

-------
~ 

___......-

~Pl.;.E•C®@JIC)f,l:~~'AA~/·•·•••··:·.·•· . . ·.·.:-:-:::::;=:;::::::::;::; .-:::· 
Anatyala Container Requtrementa Collected Other 

TALMetals 4 oz. Jar ./' 

TCL PEST I PCBs & PAHs B oz. Jar ./' 

TOC &pH 4 oz. Jar 
/' 

AVS/SEM B oz. Jar 
...., 

TCL VOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Baq -

OBSERVA'Tl()N~JN()lES:'H••••:: :::::::::::::::·:.:: .. . <•········• .. >.•.•><···•:<. MAP::••••••••••••••••••:······•·•···:·:·:••·•••••········•··:•••: ••••••••••••••••••••••••••• 

~ 
~.),.,, 

\ -~- "'°"'"'~ 

~ 
~ 

q1~cleifAppikli1a;le;:<••••••::••· .• .. ><>: ...... ...... . ............... :.:• Signature( a): 

MSJMSD Duplicate ID No.: 

~~;!~~ -



( IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page) of~ -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17f)ef3D~ 04 

Project No.: N3939 Sample Location: NTC 17flf)SD S). 
Sampled By: \... ,f\.,o., -r;..,/ IQ ~0..-

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: .. ····· .•. ·,:/>'' . . ..... . . • . .. >• :· .. > 
• ••• 

•• > • .. . .......... .::: 
Date: f.\fS f\J\ Depth Color Description (S.nd, Slit, Clay, Moisture, etc.) 

Time: \'iW 
~~~·St~ Method ~'"\of0 ":>A~\...t.i"l 3' - 6' \)~~ -:.~-.'<. t»t~ '\ V-":>~ 

Monitor Reading (ppm): O.o 
COMPOSITE SAMPLEDA:T:.k•••••••·•.•• . ,::.:;:.. 

•• ><··· ............ > .. > > >> .. > < 
Date: TI me Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- -------Method: ~ 

--------------
.....-

Monitor Readings 

(Range in ppm): ----__.,.....-

--------
~ -----
SAMPIJ! CO\;.t,.£(:J:1Qtf INFQ~r.t4llt'.>N; •• • • • •• • • • • • • •. '• . . ···.:.::::;:;::;~:~:~:: .. .. 

·>::::-::::::·::: .. . 

Analyals Container Requirements Collected Other 

TAL Metals 4 oz. Jar VI 

TCL PEST I PCBs & PAHs 8 oz. Jar 
....., 

TOC & pH 4 oz. Jar V"' 

AVSISEM 8 oz. Jar ...... 

TCLVOCs (2) 4 oz. Jar ...... 

TCLSVOCs 4 oz. Jar ... 
Grain Size Quart Ziplock Bag .. 

OBSE~VAT.IOf.,f~U ~OTfSf •••••••:••:••: '• · ... < 
•••••• ••••• ....... ..,, •. <:'<· 

···••<·······<••································ 
' ' 

~c.£. ~~\,{. \ 

circle ff: Applk:•b14t; • • · • • · · • · · ...................... ..... ............ .. Slgnature(s): . 

MSIMSD Dupllc.ta ID No.: 

QA,\~~~~J\.k 





( IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~_ of~ 

Project Site Name: NTC GREAT LAKES 
~~~~~~~~~~~~~-

Sample ID No.: NTc11~D~40s 
Project No.: N3939 Sample Location: NTC1~D 

~~~~~~~~~~~~~- Sampled By: .,...\.........,~=--.;...~'""· rJ-(7':8~\\"'"r.-'1-.. --~ 
O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
0 QA Sample Type: 

GRAB SAMPLE DATA:> _ • _ • • • • 

Date: CJ...{") f O\ Depth 

Time: \~3i0 
Method: ~\..ct'J ')~~()~ 6' -10' 
Monitor Reading (ppm): 0 ..:> 
COMPOSITE SAMPLE DATA: .. • 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

Time Depth 

------
Anatyals 

TALMetals 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCL voes 

TCLSVOCs 

Grain Size 

OBSERVA"l!)C)NS1:~9T£$!-••••••• 

c;:trcleif:P.pplk:abie~ < .. • .. • -• .. < --· --

MSIMSD Duplicate ID No.: 

.... 
--

C.O.C. No.: 

Type of Sample: 
[X) Low Concentration 
O High Concentration 

• 

Color Description (Sand, Slit, Clay, Moisture, etc.) 

-·· -­...... 
Color Description (Sand, Slit, Clay, Moisture, etc.) 

Container Requirements Collected other 

4 oz. Jar 

8 oz. Jar 

4 oz. Jar 

8 oz. Jar 

(2) 4 oz. Jar ..... 
4 oz. Jar 

Quart Ziplock Bag -



( j t) Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page J. of\ - -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTc11\l."\sD~)o3 
Project No.: N3939 Sample Location: NTC1~DS°°i 

Sampled By: L D..:N,yvf Q: ~v.uA):. 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRABSAMPlEDATA: > .... ·. .. .: ...... :.·· ...... .. <•··· - ...... <<: 
Date: 

4..fio '" \ 
Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: ,,~, 

r. ~~-4-S""l.O Method: P"lJ, '<st.) ~ '(t\i\..tj. 4cm - 3' ~P,Q\,(~ 
Monitor Reading (ppm): o.o 
COMPOSITE $ANIPLE DATAL ·. ....... :•• ·. 

······ .:. > ·• > :: > 
Date: Tlme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- ------Method: -------~ 

-------Monitor Readings 

(Range in ppm): ---.......--
-~ 

~ 
i.---

SAMPoU!'COL@TIC)p.j'~f'~TIOW.••· 
. · .. < > .. H < < •• 

......... ., ::::::::••:::\:: : 

Analysis Container Requirements Collected 01her 

TALMetals 4 oz. Jar .,/' 

TCL PEST I PCBs & PAHs 8 oz. Jar ......., 

TOC &pH 4 oz. Jar v 
AVS/SEM 8 oz. Jar -
TCLVOCs (2) 4 oz. Jar ../' 
TCLSVOCs 4 oz. Jar -./ 

Grain Size Quart Ziplock Bag v 

OBSERVA'tiONS/:N9'fES!: >.•.· : : .. :::: :.:::-::.-: -:-: . ..... ···::•.:····•> >< < << : : .... .. ,..,./ 
~t. ~ f\l>t. \ 

t1r~1• tt Af'Plki•ble;:.: • ·: • ... · • · . .. .. ......... •>:::: Signature( s): 

MSIMSD Duplicate ID No.: \)~~ - ~ 



( j L) Tetra Tech NUS. Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_of~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17\&sD'S) 04 

Project No.: N3939 Sample Location: NTcr~sDS1 
Sampled By: \...~,~ri.~ 

D Surface Soil C.O.C. No.: I 

D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: D High Concentration 

GRAB SAMPLE .DATA: • • •. 
• 

... . . . ·.· >.> •...• .•.••••• < 
Date: 'Vbfo\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: \~~ 
Method: ~'"\()tJ ':lA<r<Pu.~ 3' - 6' \°)Q:i.<. ~\.\ ~-r-'""L~ 
Monitor Reading (ppm): o~ 
COMPOSITE SAMPLE DATA:• 

•••••·· <> 
•• 

> •. • ... .. .· << < •< ............ . . < < 
Date: Tlme Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

- -------Method: ~ 

-------Monitor Readings ~~ 

(Range in ppm): ----_,-

~ ~ 

~ ---
SAMPtl!~~TIQr.l•!HP.Q"fh\ll~;·•·•·•· ············•: ... ·················<<••··········· ..... ·····< •.. >· . .................................. ••• •••••••• 

.. .. 
Analysis Container Requlrernenta Collected 0th• 

TAL Metals 4 oz. Jar ....... 
TCL PEST I PCBs & PAHs 8 oz. Jar V" 
TOC & pH 4 oz. Jar V" 
AVS/SEM 8 oz. Jar -TCL voes (2\ 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziolock Baa -

OBSEJIV~TIONS f:fl!OU~:···· •• ••· • < ••.• 
······ .. 

. .. ····>•• > <·.··.··>••><······••< 

~~ QM,£ \ 

Circle if: Applkl•ble~ • • • •. • • • • • • · • • <••·· > ••• 
. ·• . • Signature( a): 

MSIMSD Duplicate ID No.: 

'~~~~ 





~ j t) Tetra Tech NUS, Inc. 

Project Site Name: NTC GREAT LAKES 

Project No.: 

D Surface Soil 
D Subsurface Soil 
[X] Sediment 
D Other: 
D QA Sample Type: 

N3939 

Date: CV'i /v\ Depth 

Time: \.\.)\'I\ 
Method:~~ ~U:.~ 0 • 4cm 
Monitor Reading (ppm): \)...-t> 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Time 

Analysis 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCLVOCs 

TCLSVOCs 

Grain Size 

Duplicate ID No.: 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page__L_ of~ 

Color 

Color 

Sample ID No.: NTc1~~ so'S\.\01 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

' ' 

Description (Sand, Slit, Clay, Moisture, etc.) 

De9crlptlon (Sand, Slit, Clay, Moisture, etc.) 

Container Requirements Collected Other 

4 oz. Jar 

8 oz. Jar 

4 oz. Jar 

8 oz. Jar 

(2) 4 oz. Jar 

4 oz. Jar 

Quart Ziplock Bag 

,,,, 

1 

~(\) 

Signature( a): 

::s 
3 
l 

---



( 1 l) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTc17fi>sD~~ 03 

Project No.: N3939 Sample Location: NTC1~DS't 
Sampled By: l.,.Qd\WP.:>.B~u.c~ 

D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 

D QA Sample Type: D High Concentration 

(;l:IAB SAMfllE P~TA: > : 
: 

• 

·.·. < ... . •· •:• ............. ····>··· . .........•.. 
: 

Date: ~fu\ Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: '\b~ 
~-\.\~ ""{ ~W...t'1l.C.) Method: t>;,~~ ~ ~rm.P\ l--n 4cm • 3' ~~ S""'LL""'\."'-

Monitor Reading (ppm): 0--u 
COMp()SJTE SAMPLE DATA: • •. ·. · > .. ..... : ....... •.,.: .> ................ ::• ........... ). .: ::::~\-.;:: : 

•• 
: 

Date: TI me Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

-------Method: ~ 

---------------
...... 

Monitor Readings 

(Range in ppm): .---------
~ ~ 

-----------
~ 

SAJ.1PIJ!;~®W:tlQlllJ~f~(>R~l1~••••:••·•· .. 
. . . . . . . . . . . . . . :-:-: 
.. ·.·. ·.-:-::.::::::.: 

Analysis Container Requirements Collected Other 

TALMetals 4 oz. Jar / 

TCL PEST I PCBs & PAHs 8 oz. Jar ./ 

TOC&pH 4 oz. Jar / 

AVS/SEM 8 oz. Jar -
TCLVOCs (2) 4 oz. Jar ....... 
TCLSVOCs 4 oz. Jar .... 
Grain Size Quart Ziolock Baa -

O~SERVA'tlON~f:NO'fEIW·•··•· 
... . ::;: ·.; -::::::::· :-. -: < ..... ..,""",' > ............................ > >> \ ::: 

'Jet. ~~~ \ 

~lt.cle ft APP!lo•&llhi:i: • •' • • •.•.• < < : · ..... · •. :: ...... .::::: Signature( a): 

MSIMSD Duplicate ID No.: 

"-~~~~).~~~ -- -





[ IL) Tetra Tech NUS. Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of ~ 

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17l?ie,.5D)~ 05 

Project No.: N3939 Sample Location: NTC1~D"S~ 
Sampled By: \.... tl-A«-.-...d i.\\111• Lr ... _ ..... 

D Surface Soil C.O.C. No.: 
D Subsurface Soil 
[X] Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: D High Concentration 

GRAB SAMPLE D~TA: • •· • :• .. ...... :• :• . _ .... ... : : '<• >< . •• •: 
Date: u, 

"" /0\ 
Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Time: .l-M'\ 
~'-1" v,r,~ Method: 1 ~~ ... \ c:.~n.\\~ 6' -10' ~'-<.~ Monitor Reading (ppm): uu"\ 

COMPOSlTE SAMPLE DATA: . ·.•:. > << •: .. 
....... <••··················· >·>>•.••·•<<·· <>> 

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

------Method: ------------Monitor Readings 
___,,,,,,,,,,,-...-

(Range in ppm}: ---- __......-

-~ 

~ ----
S~Plj!•~Qli.~:f:IQ.p,f•IHF.C)s;tfAA;~ • • ••· .• ·. . >.: .... : ... · '> >.) 

•• :• ~iH~~:~~~~j; t:·:· :·: ·:·:·: ... ,... •••• > : :::············><> Analysis Container Requirements Collected other 

TAL Metals 4 oz. Jar \;"! 

TCL PEST I PCBs & PAHs 8 oz. Jar /I 

TOC &pH 4 oz. Jar 1.-" 

AVS/SEM 8 oz. Jar -. 
TCL voes 12) 4 oz. Jar -. 
TCLSVOCs 4 oz. Jar ...., 

Grain Size Quart Ziolock BaQ -

08SEf:WA'tlON~f: NO.l£fit : ·• .. ' • >.. < ........ 
, .. ,,.;~:•················· ································<···, ............ ::·····•·•::::·: 

~~ \)~~\ 

Cl~.Cli~ ff ~pplkl•bte; • • • • •' • •' •' : ...... .. : < ...... •: .......... :.:.·••·•·>• Signature( a): 

MSJMSD Duplicate ID No.: 

~,\~Mk 1 ..... 

<-----



(It) Te~a Tech NUS, Inc. 

Project Site Name: 
Project No.: 

O Surface Soil 
O Subsurface Soil 
(X] Sediment 
D Other: 
0 QA Sample Type: 

GRAB SAMPLE DATA;> '' .... 

Date: 4..f ".\ /() \ 

Time: \\) ~ '\ 

Monitor Reading (ppm): 1!>-J 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Tlme 

Analysis 

TCL PEST I PCBs & PAHs 

TOC& pH 

AVS/SEM 

TCLVOCs 

TCLSVOCs 

Grain Size 

\ .« ~ \.\JIA°"'E.{'t 

NTC GREAT LAKES 

N3939 

Depth 

0-4cm 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of\..\ 

Color 

Color 

-------

Sample 10 No.: NTC17~~% 01 

Sample Location: _NT __ c_11...;;&\\=.;;S,;;.D.:.jSS:::~--
Sampled By: Lfu\<;i/\\ Y..uwvt.1 
C.O.C. No.: ' ..... 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

:: 

Description (S.nd, Slit, Clay, Moisture, etc.) 

Description (S.nd, Slit, Clay, Moisture, etc.) 

': ,.:: 

Container Requirements Collected 

4 oz. Jar / 
8 oz. Jar /' 

4 oz. Jar / 

8 oz. Jar 

(2) 4 oz. Jar ........ 

4 oz. Jar 

Quart Ziclock Bao ""' 

~e~ \..oc.A-"'~ ':\_~'/Av>~~ 

~\)Ow?"t ~'6-;..) Lt>~ \>~~~U\.Ml.""'1:> 

-
·, >: :: •. ,, >> •. , < Signature(•): 

MSIMSO Oupllcate ID No.: 





r It) Tetra Tech NUS, Inc. 

Project Site Name: NTC GREAT LAKES 

Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
O QA Sample Type: 

GRAB SAMPLE DA'TA: ......... • • ... · •• 

Date: o.._r-c;. /IJ\ 
Time: \ \ \4r:; 
Method: ~\,v.l "'\b..n\Du.'<l. 
Monitor Reading (ppm): \') .l) 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Tlme 

Analysis 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCLVOCs 

TCLSVOCs 

Grain Size 

MS/MSD Oupllcate ID No.: 

N3939 

Depth 

3' -6' 

..... 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-3._of ~ 

Sample ID No.: NTC1~D)) 04 

Sample Location: NTC1~SD5_1) 
Sampled By: -L-Oi-,-~=~;.._,('"*8,,...""""~-U6!>-'Js:r-.. 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Color Description (Sand, Slit, Clay, Moisture, etc.) 

Color O..Crtptlon (Sand, Slit, Clay, Moisture, etc.) 

Cont.Ins Requirements Collected oth• 

4 oz. Jar \ 
8 oz. Jar \ 

4 oz. Jar \ 

8 oz. Jar 

(2) 4 oz. Jar 

4 oz. Jar 

Quart Ziplock Baa 

•<< .... •< < Signature(•): 

---------------- -



( I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
D QA Sample Type: 

Date: oV~ ft)\ 
Time: \\JV 

Monitor Reading (ppm): !) ,:'\ 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Time 

Analyal• 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCLVOCs 

TCLSVOCs 

Grain Size 

NTC GREAT LAKES 

N3939 

6' - 10' 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page__:i_ of ~ 

•· 

Color 

Color 

Sample ID No.: NTc179bso')C)os 

Sample Location: NTC1'~D )') 
Sampled By: \....Oy!f>µV ( ~ ~va, 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Description ( , .11 c .,. , tt 101 iure etc. 

Description (Sand, Slit, Clay, Moisture, etc.) 

Container Requlrementa oth• 

4 oz. Jar \ 
8 oz. Jar \ 
4 oz. Jar \ 

8 oz. Jar ..., 
(2) 4 oz. Jar 

4 oz. Jar 

Quart Ziplock Ba!l 

··································::::· 

1"'(;<•'1.: ... 1·.,•.,, ....... ~ .. ip_k.,'. · ... ,li*a.,. · ..... ·•..,•••..,•••.,••• .. ".,· ·.,· .... ·---------.·-··•··----<"'""I• Slgnature(s): 
MSIMSD 

,,.,,,--
Duplicate ID No.: 



r IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
O Other: 
O QA Sample Type: 

~RABSAMPLEDATA: .. •.••••·••···•· 

Date: u...rs fu \ 

Monitor Reading (ppm): ::; .:J 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

Time 

Analysis 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCLVOCs 

TCLSVOCs 

Grain Size 

NTC GREAT LAKES 

N3939 

Depth 

0-4cm 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lot~ 

... .... 

Sample 10 No.: NTC17~ SQb\cz01 

Sample Location: NTc11eit>sD Sip 
sampled By: L..~..i(~ ~"'t 
C.O.C. No.: 

Type of Sample: 
(X] Low Concentration 
D High Concentration 

Color Description (Sand, Slit, Clay, Moisture, etc.) 

Color Description (Sand, Slit, Clay, Moisture, etc.) 

Contain• Reaulrements Collected oth• 

l4 oz. Jar) ./' 
{ 8 oz -:JaJ ./' 

C 4 oz. JarJ / 
8 oz. Jar -12) 4 oz. Jar 

4 oz. Jar --
Quart Ziolock Baa 

~u: Lov\--""'\~ ~ '50"' ~(WW'f\ ~~ 

~Pr' Q,~'.,--w t:c~. -

C::lrc:h~tt:Applk:able:: .. .. < .... ·• ··· .... .. ·. > .. .• Signature(•): ......................... ...,.. .......................................... ______ .... __________ ~ 
MSIMSD Duplicate ID No.: -



,. 

( I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page :l. of~ -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC17~DSb03 
Project No.: N3939 Sample Location: NTC17fi90')~ 

Sampled By: l. iA;i~~lp., .-"\IA.U9 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMfllE [)ATA: • • • • .. 
•••• 

• ••• < 
••• 

··>> ......... 
.· 

Date: OJ'~/ Ll\ Depth Color DescripUon (Sand, Slit, Clay, Moisture, etc.) 

Time: OC\~O 
V-~~ ~~~~""' T-<>~~ Method: ~~~~~ 4cm- 3' \)\~l:ru:\{ 

Monitor Reading (ppm): 

C()MPOSrr~ SA1.1PLEDA:TA:•••••·•• 
•• 

.. . < .. < < • > ·•. <>< ...• 
• •• 

Date: Time Depth Color DescripUon (Sand, Slit, Clay, Moisture, etc.) 

- -----Method: ---------- ""···-

~-
~ ··~· 

Monitor Readings 

(Range in ppm): ~ -----------
--------------
~PIJ!·~~tlOt.llHF,C)"f.14~·••·•••••• < > >(( }/ ••••••••••••••••••••••••• ••• <•• .. <''/<U 

Analysis Container Requirements Collected Other 

TALMetals 4 oz. Jar / 

TCL PEST I PCBs & PAHs 6 oz. Jar 
/ 

; 

TOC&pH 4 oz. Jar / 

AVS/SEM 6 oz. Jar -TCLVOCs (2) 4 oz. Jar -
TCLSVOCs 4 oz. Jar -
Grain Size Quart Ziplock Bag -

OBSERVA:TiONSf NOTES:••,• .• ·. . ... . ......... ~AP:< ... . .... ., .. 
••• • .. .. . 

,, 
\)~~ \ ')E__i:. 

• Cir.ch~ ff: ~ppllcabkt::' • • · . . ·• .:..· 
••• 

Signature( a): 

MSIMSD Duplicate ID No.: 

~~j~ - -



( j t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~ of L\ - -

Project Site Name: NTC GREAT LAKES Sample ID No.: NTC 1 ~IJl\\a 04 

Project No.: N3939 Sample Location: NTC17~~!g 
Sampled By: Leb~=z=ei. ~M."'lQ~ 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: (X] Low Concentration 
0 QA Sample Type: O High Concentration 

GRAB SAMPLE DATA:.·· . ··<:· ... .• .. < . :• : ......... ... . ; • .• > >•·····< ·: •: 
. . .· :::::-·· :• .... ·. .. 

Date: V'"':J/Ol Depth Color Description (Sllnd, Slit, Clay, Moisture, etc.) 

Time: d{E\5 
t;)MtV-. ~ Method: ~""tl-..1 ~ 3' - 6' l~'< S~\ 

Monitor Reading (ppm): "-t .. 
COMPOSITE ~Pt;.El>i\:TA:•:.•• •: • • .. .. < > < .. )• 

························<·•····· 
••••••••••••••••••••••• ·•.:. ; > 

Date: Time Depth Color Description (Sllnd, Slit, Clay, Moisture, etc.) ------Method: 
,. ... •· ------.. ,., .... 

••- •L-•·• 

• "r• •;•, ------~ 
....... 

Monitor Readings 

(Range in ppm): ~ 
,,,,_,....... 

...------
~ 

_,,,_-

SANIPIJ!:C~'f:IQN•~~t.14~ >•· .. ••·••· .. ··· . . ·.-."".;":<:::;:;:;:::;;:;::<::;;:;:;:::::>:·:-·-- . ... ·.·.·.·-:::-·-· . ; . ·.·.·.·-:-::::::::·-;.·.·.· ..... 

Analysis Container Requirements Collected other 
TALMetals 4 oz. Jar ..,/' 

TCL PEST I PCBs & PAHs 8 oz. Jar / 

TOC &pH 4 oz. Jar ./ 

AVS/SEM 8 oz. Jar 

TCLVOCs (2) 4 oz. Jar 

TCLSVOCs 4 oz. Jar 

Grain Size Quart Ziplock Bag 

C)8~ERVAl.lC)N~HNOTE~:·.·••••:• ............. ... • .... < < ...... < .. ....... ., .. _. .:•<' ;: ... ·····•·< .. \ ••••• 

~aQ~~ \ 

Clrocle:lf"PPllc:•bht::> ..... ·. ·. ... .. :;:: ..... .. •. Signature(•): ·. ; 

MSIMSD Duplicate ID No.: 

~~~ 



[ It] Tetra Tech NUS, Inc. 

Project Site Name: NTC GREAT LAKES 

Project No.: 

D Surface Soil 
D Subsurface Soil 
[X] Sediment 
D Other: 
D QA Sample Type: 

Date: o./ ') /\)\ 
Time: \~-.0 

Monitor Reading (ppm): -

N3939 

Depth 

6' -10' 

!::OMfl()SlTE SAJ'1PQ: DAT:j,.:••••• .. ·•••···••······· 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

TALMetals 

TI me 

Analysis 

TCL PEST I PCBs & PAHs 

TOC &pH 

AVS/SEM 

TCL VOCs 

TCLSVOCs 

Grain Size 

(>$$~~VAT1(>N$/: ~61ES:•••••·••• ••········ •. ·.· .· 

Depth 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of~ 

Color 

Color 

Sample ID No.: NTc11fisoS5 os 
Sample Location: _NT_c_1~.....;.:.....,o..,,.s~b ........ __ 
Sampled By: \..~/t~ 
C.O.C. No.: 1 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Slit, Clay, Moisture, etc.) 

Container Requirements Collected 0th• 

4 oz. Jar 

8 oz. Jar 

4 oz. Jar 

8 oz. Jar 

(2) 4 oz. Jar 

4 oz. Jar 

Quart Ziplock Baa -

a,::C::,:lr:;::c,::l•i!• ~:;.:A::P~P::liQ:::••::b::;:l•:;.::;;,•••;;..•···;;,i. ... ;;;.. · ~~.-.~,,;;·.;;·~;,;,;•• •;;,. •;,;,;• .. •;.;;..;, ·· .... ~·.;;··~··••.-.•>w_<;;,;>w_• • ~ .. .;,,;·· ·,;;;,.;;· .. ·~·· ·· Signature(s): 

MS/MSD Duplicate ID No.: -



APPENDIX A.4 

BORING LOGS 



REMEDIAL INVESTIGATION AND RISK ASSESSMENT 

SITE 17 PETTIBONE CREEK AND BOAT BASIN 

NAVAL TRAINING CENTER GREAT LAKES 
GREAT LAKES, ILLINOIS 

COMPREHENSWELONG~ERM 

ENVIRONMENTAL ACTION NAVY (CLEAN) CONTRACT 

Submitted to: 
Southern Division 

Naval Facilities Engineering Command 
2155 Eagle Drive 

North Charleston, South Carolina 29406 

Submitted by: 
Tetra Tech NUS, Inc. 
661 Andersen Drive 

Pittsburgh, Pennsylvania 15220 

CONTRACT NUMBER N62467-94-D-0888 
CONTRACT TASK ORDER 0154 

May 2002 

BORING LOGS APPROVED BY: 

CAROL NISSEN, P .G. 
ILLINOIS LICENSED GEOLOGIST 196-000346 



( I L)Tetra Tech NUS, Inc. BORING LOG Page j_ of _\_ 

PROJECT NAME: NTC GREAT LAKES BORING NUMBER: 'f\)\C,_\"] © )D\..\'S 
'ROJECT NUMBER: _N_3_9_3_9_C_T_0_0_1_5_4 ________ DATE: C\ fl [O\ 

RILLING COMPANY: PATRICK DRILLING GEOLOGIST: __ B_O ___ B>+~~A~'L_..K,_,O_V __ E_C _____ _ 

DRILLING RIG: EIJKELKAMP PISTON SAMPLER DRILLER: KEVIN SHAMWAY 

MATERIAL DESCRIPTION PID/FID Rel>ding (ppm 

Sempl< Depth Blows/ Semple Lithology < .. > > .... u 
< No. (Ft.) 6•or Recovery I Chenge / ... _. •• ••• • •• 

s 
end or RQD Semple (Depth/Ft.) •N-• \} :f: 

Type 01 R_un (%) Length 
Soll Doosi!Yi 

:~dr I ,. ) · .... > .. c :a:i:: <N:: or 
COn$istencY ,; .. . .... Remarks 

·~· 
:s. :a:i·· 

ROD No. Screened >·-··-·-· .•. s ! ii~( or ... / :_ lnterveil . l ~:i!.; Rock Ht>itlness 

•• 

:Do 

.. .. /. 1\ .. i:n: !XI •o: 

<-.. 
•• 

..... .. 
•• v .• 

ll;iQ \ 1 ~,.;_/ ~ \.\~ \-~~'N{\ ~\) w r Otl.kl-.1\ '":\.L c.,. p.D 0.\: 

2 / _,·"_,.-· / \..v£.\ ...... ~ S~1. ... Cv.'< l\.-
I 

/ I~ ' 
'vv I 0\l.L:rA'f\i"U_, s :~ 5_, 3 

... , / 

S0 t:-1 J:, Dv ,, 

v /'*" - .. I 
I \ I 

4 
I/ .. / \:)"\ L\.fl.~ w- ~ - '}Al\l:) l- LL, .. / ,,..... 

/ ,· 
_./ 

I 

\ 5 , 
, 

~"i '°:JJ..-L-\ , 
// .. 

. • 

I/ l0 
/~· 

1 {, S-:l 6 
, ;~ 'V ~-

7 v f\ :- Wt;\.l.. \JV\ 'f<'-t.t) - c .. ,l\R C£ S>-. {\}{) s~ 

I/ 
-· / 

8 wosc l,w.~ vJ( c~~\. .l.- ()..}.'( 
/ 1( 

/ 
'• I ---' I I \ 9 .. l .\ \ 

-J / ~ / -J. .Jt ~ ~ 
ti ''I 10 "' .... 

1/ \.~ 

/ \a" 

,/ 
/ 
I/ 
/ 
/ 
/ 
/ 
/ 
I/ 
I/ 
/ 
I/ 
/ 

When rock coring, enter rock brokeness. 

· Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
-------------~-------------~ 

Drilling Area 
Background (ppm): ,...I 0--.· 0.,......., 

Converted to Well: Yes No Well LO.#: ---- ---------~--~ 



[ I L)Tetra Tech NUS, Inc. BORING LOG Page_\_ of_\_ 

PROJECT NAME: NTC GREAT LAKES BORING NUMBER: W'-L\.I ~\)~\)'-\b 
PROJECTNUMBER: _N_3_93_9_C_T_0~0_15_4~~~~~~~-DATE: ~-~~/~of~O_\-'--~~~~~~ 
DRILLING COMPANY: PATRICK DRILLING GEOLOGIST: BOB BALKOVEC 

DRILLING RIG: EIJKELKAMP PISTON SAMPLER DRILLER: KEVIN SHAMWAY 

Sa mph Depth 
No. (Ft.) 
and or 

Type or Run 
ROD No. 

Blows/ 
s•or 

ROD 

(%) 

I/ 

Sample 

Recovery I 
Sample 

Length 

Lithology 

Change 

(Depth/Ft.) 

or 
Screened 

Interval 

• When rock coring, enter rock brokeness. 

SoolD~cy/ 
~is1"1\ii~ 

.·.·.··<dr<::: 

i;!ciekHi.rdn~ 

MATERIAL DESCRIPTION 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
~----------------------------

Converted to Well: Yes No 

PIDIFID Reeding (ppm 

Remarks 

Drilling Area __ _ 

Background (ppm): I o. O 



[ I L)Tetra Tech NUS, Inc BORING LOG Page _\_ of_\_ 

PROJECT NAME: _N_T_C_G_R_E_A_T_L_AK_E_S _______ BORING NUMBER: \\)\.L.\\ \)~')\)'-\.I 
PROJECT NUMBER: N3939CT00154 DATE: 4)1o/o, 
DRILLING COMPANY: PATRICK DRILLING GEOLOGIST: BOB BALKOVEC 

DRILLING RIG: EIJKELKAMP PISTON SAMPLER DRILLER: 

MATERIAL DESCRIPTION 
Sam pl• Depth Blows/ Sample Lithology 

No. (Ft.) 6" or Recovery I Change 

.......••• < < •.•••. > >.. •• .• ............. u 

Soil Deosttyl .. • . . • • • • • • • • • •• • ~ and or ROD Se.mple (Depth/Ft.) 

Typeo Run (%) Length or 

ROD No. Screened 

Interval 

Co,i;iisrei\ii~ • • • • 
.·. or> QOl()r ·~ ~erlal :::-,-,, .. ·----.,., 

RockHamness
1 

•••• > .. •·· .. 

i;.t.I\)\.. )AM)'"< s~, 

~ 

s~,"< CV,'{ 

\ 
-{. 

':J"3.\_,""\'{ (>.-I\'( 

•When rock coring. enter rock brokeness. 

" Include monitor reading in 6 foot inteivals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Converted to Well: Yes No x 

. 

s 
. . 

. .. . 

'(1t_ 

i 
Ll 

\ 
i 
l'-

KEVIN SHAMWAY 

PIDIFID Reading (ppm 

Remarks 

00 

Drilling Area __ ~ 

Background (ppm): I Q a 



[ I L)Tetra Tech NUS, Inc. BORING LOG Page _\ of _\ _ 

PROJECT NAME: NTC GREAT LAKES BORING NUMBER: \\}\LC\ \W:> ";}()\..\.~ 
PROJECT NUMBER: N3939 CTO 0154 DATE: 4-[S{O\ 

_P_A_T_R-IC_K_D_R-IL-L-IN_G _______ GEOLOGIST: _B_O_B_B.._A"""'L+-K-O_V_E_C _____ _ 
DRILLING COMPANY: 

DRILLING RIG: EIJKELKAMP PISTON SAMPLER DRILLER: KEVIN SHAMWAY 

MATERIAL DESCRIPTION 
S$nple Depth Blows/ Sample Lithology > 

I.~~~' ·················~~·~······························· 
No. (Ft.) s· or Recovery I Change 

. 
.. -

""d or ROD s .. mple (Depth/Ft) --- .. < ••.. Type or Run (%) Length or ., '";"'.· -~ .->;:.: ..••••.. 
ROD No. Screened 

or ·• Interval 
:iek H<il'dnesi ..••..••• >._._ < 

............. ···.-. -> L 
... 
... 

1 / 'l 
\.vi:.\ .. JI( 

\...u"<:.t. b\l.~ ~~ \\.Vf<'. <:._,~, \.V/V-'f S/>.tS) 

2 v // w~\ .... \ '::>~""\"( u.A'< 

5~\I IV ~ ~ S0n ~ 3 
,,. 

4 v //" 

\>'-\ C\....A'<. ~'\. S-i.\:\ / \,,)\_ "t ~ w 

5 / ~ f"._ ',--r!ff ~'{ \ 
5-:l ./ y /- _,,,,,-

~ ~ ·i-6 / I/'.) 
_,/ ~ v / 

7 
/,/ 

\)~ C\.Y>.'-'C. 'vJ ORl.1'..,-,..<.5 / ~ '-vt'- ~ 

/ ,/ 
I 

8 _/ ,-./ 'ft\. ';>\"ll't-° ~ ... 

/ 
____ _,,,_,,,/ 

\ \ 9 

~ ).") / ~ ~ ~ '"' 10 "'r ~ 
/ \(). lO -
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

•When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponsH read. 

Remarks: 

u 
s 
c 
s . 

•• 

.. 
l>.\. 

l\. 

~ 

0.. 

\ 
-!,. 

LL 

1V 

-----------------------·~-----

Converted to Well: Yes No x ----

PtO/FID Reeding (ppm 

~·· i ! ! ~ ~ ! i j ::.:::: 
•a:i:· :J.{ 

Remarks l 1F •ai:• 
! l ., e·· •I).• <IO< 
Ill'• 'Cl •· •111•• 

~ Clib/\~'.> O.() 0.0 
.... 

.... 

-
.., 

-
- o.o 

' 

-

-
..... •Ir' -

Drilling Area 
Background (ppm): l~o-.-D-



[ I t)Tet<a Tech NUS, Inc. BORING LOG Page J_ of_\_ 

PROJECT NAME: NTC GREAT LAKES BORING NUMBER: ML \1~<1)'.:,()\.\C\ 
'80JECTNUMBER: _N_3_9_39_C_T_0_0_1_5_4 ____ ~--~DATE: --~+/_1~/~0~l~~~~~~-
RILLING COMPANY: PATRICK DRILLING GEOLOGIST: BOB BA[KOVEC 

DRILLING RIG: EIJKELKAMP PISTON SAMPL~R DRILLER: KEVIN SHAMWAY 

MATERIAL DESCRIPTION 
Lithology I • • • 1 • • • • I > .. > > .. 
Chenge :: •• <• •• · _·: : : • ·•·: •> •• • S 

(Depth/Ft.) Soil Density/ >< .................. ·• •,, .} > • C or Coniiistem:y . • Ai • • • • • • : > •. S 
Screened COlor ., :':"'" ·~• • • • 

lntervel or : · · • • • • • •. • • • • • • R~ Hardness ••••• 

·••·· I .. .. <... ..< 

Som pl• Depth Blows/ Sample 

No. (Ft.) 6"or Rec011ery I 

and or RpD Sample 

Type 01 Run (%) Length 

ROD No. 

u 

50<>-t lR ""1-J.>U..,..,.. ~\.\.'( \.-t '">A.o\ ':>~\ 

~ ""1.M. ~~' <:iV"f1'E {l'-~ SAi-o )\J 

S-1 3/~- \-S-;u..., ~ 

41/ t - 'fl\ ~(V(J SP 

s/ \ \. - ~\..\)16\.\... ') \ 
~ - ~ 

\- (. )>-~ ~W'< ~ 
I/ 
~(.... 

\ \ 
·3 10 

'V 

./ 
I/ 
,/ 

"/hen rock coring, enter rock brokeness. 

Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Converted to Well: Yes· No x 

PIDIFID Reocting (ppm 

Remarks 

\,,J ( 00.. b A 1\)").(.. ~ 

Drilling Area 
Background (ppm): .-I 0-.0----. 



[ I t]Tet'a Tech NUS, Inc BORING LOG Page _l_ of _\ _ 

PROJECT NAME: NTC GREAT LAKES BORING NUMBER: \\)"'""'\L\\~~soso 
PROJECT NUMBER: ~N_3~9=39--C_T_0~0_1_5_4-:-:-~~~~~~~DATE: ___ 44,f~b::..L-/O;:;_l--=-~~~~~~ 
DRILLING COMPANY: PATRICK DRILLING GEOLOGIST: BOB BALKOVEC 

DRILLING RIG: EIJKELKAMP PISTON SAMPLER DRILLER: 

MATERIAL DESCRIPTION 
Semple Depth Blows/ s .. mple Lithology 

No. (A.) 6" or Recovery I Ch!lnge 

end or ROD Sample (Depth /Ft.) 

Type or Run (%) Length or 

ROD No. Screened 
Interval 

\ \ \ \ \ 
/ 

a/ 
9 / \ \ 

'S-) 10/~' 

:/ 

•When rock coring, enter rock brokeness. 

" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated repons,e read. 

Remarks: 

I 
L\.. 

I 

~~~~~~~~~~~~~~"'----~~~~~~~~-~~~~~-

Converted to Well: Yes No x Well l.D. #: 

KEVIN SHAMWAY 

PID/FID Re!lding (ppm 

Remarks 

} 

t ; ·~·· ~-· <e< •,_ -,Q;e•,_· -_ . 'i . <-~ 
~ .ca •_] __ •·_•._ •• ,tao._·',••.-

.<<< "!n'' -

o.o 0.0 0.0 

' 'lr ... 

Drilling Area 
Background (ppm):I .-0-.0-. 



( I L)Tetra Tech NUS, Inc. BORING LOG Page_\_ of_\_ 

PROJECT NAME: NTC GREAT LAKES BORING NUMBER: \\)\.t. \\ ~\l)~~YS\ 
'ROJECTNUMBER: _N_3_9_3_9_C_T_0_0_1_5_4 _______ ~DATE: -::---q~z_~-J.-zo_\--=----~-
;RILLING COMPANY: PATRICK DRILLING GEOLOGIST: BOB BALKOVEC 

DRILLING RIG: EIJKELKAMP PISTON SAMPLER DRILLER: 

Sam pl< Depth Blows/ 

No. (Ft.) 6" or 

end or RQD 

Type 01 Run (%) 

RQD No. 

1 / 
2 / 
3 / 
4 / 
5 / 

S- 'l 6 / 
7 I/ 
8 / 
9 / 

10 / 
/ 
/ 
/ 
/ 
1/ 
I/ 
I/ 
I/ 
I/ 
1/ 
v 
/ 
I/ 
I/ 
/ 

Sample 

Recovery I 

Sample 

Length 

~ 

I~ 

, I~ 

Screened 

Interval 

-' 'If'\__\ I 

': \ \ 

,//,/ 
, ,- _,,/ 

\ \ \ 
/// _,,,.. _./ /~ 

7 
/~ 

/ 

:/-
.,_, .. --·'// 

'p_ \c} 

When rock coring. enter rock brokeness. 

MATERIAL DESCRIPTION 

•H0ekHajtj.'1i.ss 

~'< 
~--...i,.""\~ ~-Y.."lf) 'f'\,':,-n.H l,w\><; \o\' \\.v,... 

\,,,,\_\ ~ OL ~ .... \.. C)f»t-$) ~ ~ ~~ 

\.uas£ \,Q>~ i 
'w'tl.. 'U\( '::, ~ \ ~ lV>. '{ w/'~ 

n-i_ s-nl\C \)\u.><; ~ c;~Nl) 

L i l,, 

""""' .... 
t)'.( S-:.-L..'"\ '< C\..A '"( 

'fr'-'-,\~ ~~'\ ' 
i \ 
J- J, 

Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency ii elevated reponse read. 

Remarks: 

I 
U-

L\ .. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Converted to Well: Yes No 

KEVIN SHAMWAY 

P1D/FID Reeding (ppm 

Remarks 

o.o o-\l o.o 

I 

0.\) 

- O.o 

Drilling Area 
Background (ppm): ..-1 --. 



( I L)Tetra Tech NUS, Inc. BORING LOGi Page _\_ of _I_ 

PROJECT NAME: NTC GREAT LAKES BOHING NUMBER: l\.nc \\ \l)~~05'd.. 
PROJECT NUMBER: _N_3_9_39_C_T_0_0_1_5_4 ________ DATE: __ C\-+(_,';> .... f'"'"'O~\ _____ _ 
DRILLING COMPANY: PATRICK DRILLING GEOLOGIST: BOB 8ALkOVEC 

DRILLING RIG: 

Sample Depth Blows/ 
No_ (Ft.) 6" or 

and or ROD 

Type or Run (%) 

ROD No. 

1 / 
2 / 

)....' 3 / 
4 / 
5 / 
6 / 
7 / 
8 / 
9 / 

./ 

10 / 
I/ 
/ 
I// 
I/ 
I/ 
/ 
/ 
/ 
/ 
/ 
/ 
I/ 
/ 
/ 
/ 

Sample 

Recovery I 
Sample 

Length 

~-•f 

~;" 

~ / 

EIJKELKAMP PISTON SAMPLER DRILLER: 

MATERIAL DESCRIPTION 

.. . <' 
.... ~ . . . .. 

1)1.{ 

\\\ 
\,.. '-""' 1 \.uoJ;l. ll ..1!.t.\( \I)\> ~Vi"\ t-SANll 

\,.,t,_"""\'- \ ")~°''°{ t -~NO w/ 
~ '('l'\, ~U\>'°£ \.'.m .. 6-Atv.i •. t .. ..'~ ---

/: ""'~'~ \>\{ ~""l--l..•'< C\A'\' '~ ~~ 

So~\ ~'( ")_p,NQ 

~ 1- ~ .. ~ 

~ \JJ\.,\. ~ 'J"'\ 5"'1.\.\'{ C . ..J>.'{ 'wf OQl.T/l.t--nt) 

fr\, ')1.~ ~'< 
\ I 

~ 

~ \ \ 
~ J.... '\\.--L 

.. , .l)_l.., ' 

•When rock coring,_ enter rock brokeness_ 

•• Include monitor reading in 6 foot intervals @ borehole_ Increase reading frequency if elevated reponse read_ 

Remarks: 

.. .. 

\ 

KEVIN SHAMWAY 

Remarks 

PID/FID Reeding (ppm 

., ~: ··.·-·_.· ~ .. ~.·-0· •. _._·_ ·•.· -•_.· : : 
·.·..,.· :11> ::N:: 

•-.-.c.•~-•.•.-_- ! i ··~ .~ .. i•·~····~·· 

- O.o 

----------------------~-------

Drilling Area 
Background (ppm): ~IQ-_-()_, 

Converted to Well: Yes No x Well l.D.#: 
------------~ 



( I L)Tetra Tech NUS, Inc BORING LOG Page_Lof L 

PROJECT NAME: NTC GREAT LAKES BORING NUMBER_: _Rn_....:l::...;· ,_,__,~,,__e,.;;._s~o=....:S<-.::3=c.-___ _ 
'ROJECT NUMBER: 
JRILLING COMPANY: 

DRILLING RIG: 

Sam pl• Depth Blows/ Sample 

No. (Ft.) s•or Recovery I 

and or ROD Sam pl~ 

Type OJ Run (%) Leng1h 

ROD No. 

11/ 

3/~ 

I/ 

I/ 

I/ 

N3939 CTO 0154 DATE: c\./(ol\)1 
_P_A_T_R-IC_K_D_R-IL-L-IN_G _______ GEOLOGIST: BOB 1BALKOVEC 

EIJKELKAMP PISTON SAMPLER DRILLER: KEVIN SHAMWAY 

Lithology 

Change 

(Depth /Ft.) 

or 
Screened 
lntervel 

MATERIAL DESCRIPTION 

••. . < .. < . 
. 

••• .. ... 
vv ... , .. ~I{ 

~<)l\~t) \..ulJ<>'i ~'<. \oj<:( \.\\J'f"\ 

\.v\_\• \ ~"1-M.. ~(\)() • ~ .. 

ff', t)t,IJ'.,£ -l,, ~ 

•• u 
s 
c 

•. s 

. . 
. . 

I~ 

Remarks 

'When rock coring. enter rock brokeness. 

PIDIFIO Reading (ppm 

·• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area~-~ 

Background (ppm): Io ,Q 
~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Converted to Well: Yes No 



[ 1 l)Tetra Tech NUS, Inc. BORING LOG Page _\_ of _\_ 

PROJECT NAME: NTC GREAT LAKES BOFllNG NUMBER: \\J\LD~~SDSl\ 
PROJECT NUMBER: N3939 CTO 0154 DATE: 0...../ S/e>\ 
DRILLING COMPANY: _P_A_T_R-IC_K_D_R_l-LL-IN_G _______ GEOLOGIST: _B_O_B-+rB-A,_L_K_O_V __ E_C _____ _ 

DRILLING RIG: EIJKELKAMP PISTON SAMPLER DRILLER: KEVIN SHAMWAY 

MATERIAL DESCRIPTION PID/FID Reading (ppm 

Sample Depth Blows/ Sample 

No. (Ft.) 6" or RecOV"ery I 

and or ROD Sample 

Type or Run (%) Length 

ROD No. 

·~~, § ·· • ••· .·•••··· .. > •.• · ;~ . iw t . ~ 
Screened •• ~.... •• CO!orl .•• / ••• S 

, •.•. , ). . •. u .••.•.. · ·. x ..................................... ••••••• . 
Remarks 

1 / · . ..,.-; 
\)~ 
~l\O.'"'.. '-IR \.\~ t-m )JI'->{'.) \-\>t.~~.-. ')\) 

\ S""}.-0'\ it ·SANO ~I ()Q..\,p.";l_~ ~("(\ 

':>-\ { ~ \, 

a/ 
9/ 

'. 
i i 1--~~~+-~+-~~~~--'~~~~~--ir-+--+-~~~~~~-+-+-+-H--,-+---t 

\ \ \ 1-------t-'~--+--~---+-+-\,,+----~f-+-,il+-+, +--_ +--t 
10/~ 

•When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Converted to Well: Yes No x Well 1.D. #: 

Drilling Area 
Background (ppm): l,....o-.-0___, 



[ I L)Tetm Tech NUS, Inc BORING LOG Page _L of _\_ 

PROJECT NAME: NTC GREAT LAKES BORING NUMBER: \\J\<...\\~~SC>~S 
N3939 CTO 0154 DATE: __ t>.__/'S_/_O_,---=-"'-----'ROJECT NUMBER: 

,RILLING COMPANY: -P_A_T_R-IC_K_D_R_IL-L-IN_G _______ GEOLOGIST: BOB'i3ALKOVEC 
~~~~~~~~~~~~~~~-

DRILLING RIG: EI J KELK AMP PISTON SAMPLER DRILLER: KEVIN SHAMWAY 

Samph Depth 

No. (Ft.) 

and or 

Type 01 Run 

ROD No. 

Blows/ 

6" or 

ROD 

(%) 

Sample 

Recovery I 

Se.mple 

Length 

Lithology 

Chemge 

(Depth/Ft.) 

or 

Screened 
lntervel 

·When rock coring, enter rock brokeness. 

MATERIAL DESCRIPTION 
::<:::::::.::. 

• Soil DensltYI 

...... 

.. C-Oniiisten6v Cotcir 
or:::::. 

•RoekHardness 

·.· > ... · ••.. < 

\:- l ~Nf') , \-CU>.'< 

\ 
·l 

c..-'-.. ~"< w / s\Jf<'" ~ -c. SA I\) D 

' 

" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

~ 

\ 
l 

L\ ... 

Converted to Well: Yes No Well 1.0.#: 

PID/FID R~ing (ppm 

Remarks ~I ;:.;··~·· 
. e - .• ·.·.·.· ... J:O.~o: .. ·.• .. • •... : ....... 
.. • .•. ·~.·.·Cl··.·.·· .. • ·_.·· .. ~s°' .. _·.·.· ..• • - ··~·· ~' ;; "8 

..., 

Drilling Area 
Background (ppm):!,.....~-.()--. 

~~~~~~~~~~~~~ 



( I l)Tetra Tech NUS, Inc BORING LOG Page _l of_\_ 

PROJECT NAME: NTC GREAT LAKES BOHING NUMBER: )\f\L\l~~'::it,Sb 
PROJECT NUMBER: N3939 CTO 0154 DATE: ----------------DRILLING COMPANY: PATRICK DRILLING GEOLOGIST: 

---~----~-----~-

DRILLING RIG: EIJKELKAMP PISTON SAMPLER DR I ILLER: 

MATERIAL DESCRIPTION 

. ....... ~ 
. 

•••. > ..... 
• •• 

) j 
Sample Depth Blows/ s .. mple Lithology 

No. (Ft.) 6" or Recovery I Ct...nge 

and ROD s .. mple (Depth /Ft.) •• • •• or 

Type or Run (%) Length 

ROD No. 

1V 
2V 

~, 3v~ 

•:·: -

. 
or 

Screened 

s,j;i Den5ltYI · .. · 

eons1stency dOlor 
:.: :-or:: .· : -: .. : . 

.. 
.. Interval AcidrHardn~· <: . . . 

. ·····••i> ··.... ..... ....... ? 
. . . 

t-~· -'-. --1\tjt_\\ 

Luu<.,£ 
~\<; 

6W.'<. 

\ 
l 

tl'.<; 

ITw.'< 

\ 
~ 

\)~ 

...,..};>~~ \J- f . C:..J'<i'l.>C 

\J.~ -9'~~ S""M..'"\ 

\QJ>.u_ \J~\>.i;..~n,s 

l \.A'<t. "'< !:i~\ 

\ 
t-

'S~'~, \J. f.<:J>,r.>f.) 

•• c 
s 

c... rs /O\ 
BOB1BALKOVEC 

KEVIN SHAMWAY 

PIDIFID Re«ting (ppm 

Remarks 

0.1) O·v..., o .... 

' 

\.,w.'( \. - O~l:J.P.i\r:i .. .t__ \ 

\ \ 
-1. i.-._')-.:,--+-1-:0--+<----~--~-=s---, ..... --i- . ' ' \1-~--~ ~:1--i..-+--+-+-------+------+--+-+:-------+-+~-t-;-' ,.-r----t---t 

IV 
IV 

IV 

•When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
---------~----~----------~~~---

Converted to Well: Yes No 

Drilling Area 

Background (ppm):~ 



APPENDIX A.5 

CHAIN OF CUSTODY SHEETS 



01314 
CHAIN OF CUSTODY RECORD ...... J j . J 
PROJECT NO.: SITE NAME: fr}~ - ~~,f/J-. t\:)'bl'{~ ({ c.;\0 o~.}\ N\.t, ~~Pr" lA\.{i.S ' ,,; J; "' _.., .J:': -: ;; ~ ~ 
5

~o=:U~ / ~M7 ,J~ (),OAI\~f-1 NO. 
OF 

CON· 
TAINE AS 

r/t9' ~ ~ ~ .'t9'! . A 
.. -STATION DATE TIME COMP GRAB STATION LOCATION ' 

ND. 

- rwt)\ 
~ Wll-""dt.. ~(.. ""'\~(\,0~0\0 \ ~ 'J. 

~Olo 
. 
~w N·\.b-\i.\lJ~ .~lO(oc)\ 9 ~ ~ \ \ . 1J. O'toO 

~~~b b'\\-; c~o '(\)\.(.._\, ~°-> ~{) ~bo \ ) \ \ \ .. 

Oct~ (\Jv_ \i {b(b ~() ~b:> ~ ) \ .\ \ 
" 

C1tS15 1\1'<... \1. ~<1:><;o Sbo '-\ 3 .. \ \ \ 

"I/ "'1'-c.., \., ~~'SD s-~cS- ) ' \ \ \ \., . \OlO 
.•. 

4:io~5' 
\ 

1\.nc_\"lQ;,()c;o~~ o \ ~ \ \ \ \.0 ... 1) 

I 
\\oO N°'C..\.'1~<b'5015S' u ~ ) \ \ \ 
\.\\~ '<\nu! (b(hc,o SS°O\.( ) \ t \ 

/ -
'I/ I - ~ \ \\'lO t\.)~\., ~ ~D~~~ •. \ l ., . 

~(:)'\.'\ \)~ 'f\.'.nR . \:--t th~ SO\.\~ o \ ~ \ \ \ ., 

I 
\))~ 'i\:rtc..,\"1 q,(hc:, tJ '-\. 'Q 0 ?> 3> \ \. \ 
\)$' "-''-C...\."1 ~~sau,.iao'i ) \ \ \ 

'V \l.U'l (\)~\, ~(~f:iO\.\'f.0$ :) \. \ \ 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNA TURE}: RELINQUISHED 8 Y (SIGNATURE): DATE/TIME: RI CEIVED BY(SIGNATURE): 

~ VVd\ It~ I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I ' l 
RELINQUISHED BY (SIGNATURE): DAU/TIME( RECEIVE ) fOR c..mo~~Y: DATE/TIME: REMARKS: ... 

i.i1GNAT JRE): · 
1
.. • 

I .\~ \M.._' 1/7 " • • 19-kot lto•s-00 
Order No. 76440 (069J) ; I 



(J) 

1-3 
t"-f 

'U 
:::;· CHAIN OF CUSTODY RECORD ...... , 
rt 
Ul 
tr 
~ 
t-i 

IQ 
::r 

PROJECT NO.: SITE NAME: 

~~I "'1\C\~C{ c :ta O\~ \,). '(\)""'\(_ lbru.A.""\ \Jii,<.~ ~ 

SAMPLERS(SIGNAT~ / ~ -f),,d)a/J,P,,( NO. ;f . 

~'~ ~ Ol~ ;· ~ . ,., 
OF 

t',~ ..., CON· 
7TAINERS t-.:i/;?'/?; STATION 

_.. ~ 

NO. 
DATE TIME COMP GRAB STATION LOCATION 

C.:.C)~').. 'Y'SP. \ii«) Si..O / ~L\"1~~~D5"1o\ ~ \ \ \ 

' \~\("' 
I 

1\17'.L \\~S{YS~v?, ') \. \ """ l 

\~ ./'I '\)"t.(... \, ~50'5 '"c)..U~ ) \.. l t 
,i... l'i\U v '(\)~(_ \ i ~~50 5 ~l) 5" ') \.. \. \ 

- ~ "., L/ t\.J'\C... rOOC\OS o\~ \ ~ \ \ \ 
./ ' ~ \ &.. ~:k. \ \bx> tfl .. '(\)"\.<._ ~OC\O') <.h.o \ 

~~s\ \b\"r ':>~ V" '(\f'\.c t\. \>.l~ 450 ~u\ C\ ~ ~ ·~ 

\(g}o ( ./' l'-J"'c. \\~~~()~ 
-~ \ \ \ 

\b"fi' /' (\}""t. \1 ~ <":>D~~'"''r· ~· ' \ I \ l 
'l.1-. /' 

.. 
\ \b\,,,.'\ ~ \~~~C)~\.\O~ ~ \ \ 

- ~ .. t N\.t. ~fJO<.to~t)\O"'l: ;-· ·· .... <~)·,· \ \ \ 

RELINQUISHED BY (SIGNATURE): DATE/TIME; RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): 

~~ ~ n.1\;}<_, '\tt; /~\ I\~ 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATURE): 

I ' 

Rft ·~QUISHfD BY (SIGNATURE):. DATE/TIM"' Eal•ID OR':t°"fni DATE/TIM" REMARKS: 
-!:: ~I): . 

I \_ . ·\ 0 - 9-~·0i l/O(S -Order"''· 70440 (OliH) · I , 

01315 

REMARKS 

.. 

..ti< ~ ~~ \<:x:._; l1hlL~ 

~\\) ~Sf~~D .. 

" 

DATE'/ TIME: RECEIVED 8Y(SIGNATURE): 

I 
DATE /TIME: RECEIVED BY(SIGNATURE): 

I 

I 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

{\)')Cf\({ C....'-0 0\~'-\ (\J"lt ~\ lA\(~ 

~M~~E:S ::~TU~)~ / Cg!_ 

._\.;....;::;,. UJl~::p:~~~\";~;.;;._.;,,=...;..__...-.'--------------' TAINERS 
STATIO-N DATE TIME COMP r GRAB 

NO. 
STATION LOCATION 

- 'b-

~RE): 

RELINQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

Order No. 70440 (0691) 

/ 
/ 

'j 

~lf.M llME: RECEIVED IY(SIGNA TURE): 

\'l?\0 I 
DA TE I TIME: RECEIVED BY (SIGNATURE): 

I 
DA TE I TIME: RECEIVE~~~. LA~O TORY BY 

I csATu~".-1 

b 
\ ' 

\ \ \ 
\ \ \ 
\ \ l 

\ \ \ 
\ \ \ 

\ l \ 
\ \ l 

\ \ \ 
).. \ \ \ 

\ \ \ 
\ \ \ 
\ \ \ 

RELINQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

DATE /TIME: REMARKS: 

,-7-a/l 2._()j 

01316 

REMARKS 

' 

\ 
\ \ 

DA TE I TIME: RECEIVED BY(SIGNATURE): 

I 
DATE I TIME: RECEIVED BY(SIGNATURE): 

I 



CHAIN OF CUSTODY RECORD 01317 

PROJECT NO.: SITE NAME: 11 -~ ~/ "' ~ )~C\1A Ll.O O\\;\\ {\j\.r G>Q E.P,.\ lA\k::S 
SAMPLERS (SIGNATURE): NO. i2 co -~ ~ .:):- ~ 

Q AJ~ ~ Q h.n rA-{_./ 
OF 

i" .. ..;; <::f ~ REMARKS CON-
TAINERS .;':#( ~ .:I ~ f-d. STATION -

NO. 
DATE TIME COMP GRAB STATION LOCATION 

/- ,/-' . 

saw I~ \\\Ii.';\ ~ v tVtc- \"\~SCJ~o \ 9. ~ ~ ) ~I\) MY~\) 
I \~~ I I../" N\,L \. "'\ P:l65o sn o~ ~ \ \. \ 

\')(]) .,,./"' f\rl. <... \\ ~(1 <;o ~ i)O'-\ 3 \ l \ 
~ \)\'l / N\_Q_. \\ (':)~ sa-.;001) ) \ \ \ 

)!:)\lb \tW ,-
1\1"U.... \""\ ~ 50 l\bo \ ) \ \ \ 

\\,X) /"" (\)\.z.\\ ~Ol\.bo3 ) \ \. t 
\~4-0 i./ f\nc:... \ltb~~~6:J4. ) \ \ \ 

~~ \"5() / \\Jle-\1 ~ ~ D \\('"l()-;-
·~ \ \ \ -

)Ji) 
\,,V ./ 

/l\N..,r\)Q(\0\.i) \() ~ 
") \ \ \ ·- .) \ \ 

- ~ \\)o \J ").. y" 
·(\J\.C_ ~o\O~ \o \ \. \ l\ \ d-. It~ ~ ~ ~ m'W')f:\rt-t>U:.\l 

·:t ~f\J \,lX_. OtV\.."( • 

RELINQUISHED BY (QGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): 

~-\?i.~ W'u'- l\ru I 
RELINQUISHED BY (SIGNATURE): 

I 

DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECE~RYBY DATE /TIME: REMARKS: 

I 
(SIG?':-VRE): 

0,. ·-c; I l 
0 (0693) 



CHAIN OF CUSTODY RECORD 01318 

PROJECT NO.: SITE NAME: L11 ~ hi '<\ \ :ir.(~'l Lw(X)"t 'N\.L ~' U\\.<.cS ~ "".'\ ~ ,!') £1 
SAMPLERS (SIGNATURE):~ NO. 

OF ~;f~~~if~ 
\)._(y\. ~ ' ~ CON- o/-~~-- ~11 REMARKS 

TAINERS fa ii - ~ STATION DATE TIME COMP GRAB STATION LOCATION ~ ~ ,<J ~~ d'd 
NO. f IF F l-' 

- 'VY"' mX> \Alll;'dl ./' '\'J\.t"-ttl-.~\~ \ ~ ')_ 

~~ ~ )vi /' f\)'<-\\~~oC\ \)\ \() ~ \ f.ltJ, - - d- \ - ~Jo~/)-\\, 
')<:) u. "t') ~\O ~En /' {\) \.c\\ \»~')':)'°'SD' ') \ \ I 

0~5" /' 1\)\..C_\.1~~~~03 j \ \ l 
;.:ir; 

~ / ~ I {\ itc.... \.I ~'50 \..\ "'> v~ \ \_ ~ \ ... 

"""' 
of\) ./ (\J\.t,\.., Qjb5r.> '-\~"') ) \. \ \ 

<)Q~~ ~'O /' r'\j'{..\I ~<)C ~~ \ ') \ \. \ 
I f:P..)i) ,,,,.,..-· "-)\C ..... \1 (),~ ~\J~\.\.D) ) \ \. \ 

I 

// f\J"'C... \.I ~S~l\. 'la 4 ) \. \ \ Wl0 

'y \'J l~O ~v 
/ l\)'-C.--\..-i ~)'S(J\\tlo~ ~ l \ ( 

../ 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): 

~ J~~?n Q _~ •J\~'-- 'i.hf~\ l\\)11) I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE /TIME:1 ~CE:~cc~~ DATE/TIME: 

R~:~d-tt~6\~i\~ 1. I 
IGjAT E): 1 .... 

-cs-01 10 ysi ,,.,,.,) . ...-...:.... ~ 
Order No. 70440 (069J) , 



~m 

CHAIN OF CUSTODY RECORD 01325 
PROJECT NO.: SITE NAME: 

't\f"C"~ r""i ..... c'\\t.u 't\ ~ ~cPr\ ~'vtl. 4\ 
SAMPLERS (SIGNATURE): NO. 

Q OF 

..._'\l~.1;w.A-r;:.~;.__-,--...a...i.,,.~i..c'~IC.1Ja-.a..1~ ..,t..~~'-.,li--A----------~ T~~~RS 
~ 

STATION 
NO. 

DATE TIME COMP GRAB STATION LOCATION 

~ ---- ~">foi ~ ~ l\. 1~~ 'd..d-Q \r 'I\ \ \ \ 
(' ..-- - ~ ~ ~ (\ r-u FncM~d-0\d~ \ \ \ 
i.--·- u./)-~ \J1<X) \n. '(\J\_c__ ~~),. ~o \. 0), ~ ~ 

.....- i-· 

Ln\C) ~\.) '{\)~ S\ ~<... ')D \l-Y"l \. "':>O\b \ \ \ \ \ \ 
<"" ~t'\\c; lJW5 ~\.C \""'\~C ~O\S° u\ \ \ \ \ 
.,, 
~~\\,\ ln~ 1\J\ (' - \ \ Qc. (...(") \ \.\.o \ \ \. l \ \ \ 

,. - ~ ~ \. 1"-t.c ~ \. i PC.....~(')\ L\. o 'd-.. -~ \ \ \ 
....--

,.- ~OP~ b'&5 ~c_.\1(.)c___~D\~O\ \ \ \ 
.. ---~0\:l ~ 'i\ n.c \\\>L ~(')\'0-c.9 \ ~ ~ 3 '0\'o/rrGD 

-- v -i.. ~i) f\.)\.(_.\'j ()c_ ~ \ 01 r~ ":l.. 
I 

\ \ \ 
So\\ I~ '{\ n ( \\ ~( ~a\\ ("') \ \ \ \ \ 

tr' -~ ~\D '<\.)\.(.. \\ \) ( ~C) \ \ D do. ·~ \ \ \ 
~ r")\)"}j) \.4'\I) hl\.C .. ..\91 QC..~\'\")~..,\ \ \ \ 
rf<))~ o/ \'),.\") " 

/ 
"-1\.l -\'"l Qc. <'::> () ~ d-o \ .,,,. \ \ \ 

RELINQUISHED BY (SIGNATURE): DA TE I TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DA TE I TIME: RECEIVED BY(SIGNATURE): 

~~~k~--1&.rJl/fA '~'\) I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DA TE I TIME: RECEIVED BY(SIGNATURE): 

I - I I 
RELINQUISHED BY (SIGNATURE): DATE I TIME: REMARKS: 

Order No. 7 3) 



CHAIN OF CUSTODY RECORD 01326 

PROJECT NO.: SITENAME: · 

I~ ~· {\)~"\q (_,\.() O\~'-\ '<\J\..( c~, L~l~ ~ -~~ ff 
SAMPLERS (SIGNATURE): NO. -~ A ~:r. ·~ &: £ f .;{ 
~~c&.h4r\~ 

OF 
CON- ~rS' ~ 'F V\ - .~ v, d. REMARKS 

TAINE RS 
STATION DATE TIME COMP GRAB STATION LOCATION pY riJ 'JJ f'¥~ td~ '.ii NO. 

>J)'d ~\ \~;~ '°:>F:() \\J~ \'"'\ ~(... C,C)~ d.r') d ·~ \ \. \ 
~~\ \ \"'.\,o ~\Y~CX\~~~\O\ ~ \ \_ \ 
~r;J"lj) ~'l.>\I) hl\.l' .\\ '?l SD:Oo\ ~ \ \ \ 
~q \~\t") '(\ n.(" \\. ~"-~o 'rl--tto \ (~ \ \ \ \ \ \ 
~ \\\\'i' '{\)\( '"' \'r ~()rl.-<to-;+. ~ \ \ \ 
~~ l'-\'b '(\J"'tf .\_""\ Qc,SD ~?..rJ\• ~ \ \ \ 
Sc;')~l \".% 't\. TV \'""\ Qc_ S \'\ ':l.ln \ L\ \ \. \ \ 
')<:)?Jo \l\t:;:\. 1\ nt Yl ~C..SO~\ ) \ \ \ 
~c:r~5 \\\~ N\.f' ri Pc.'SO 'A..S.o \ "?.> \ l ' - 'V 

l~ln 
\/ N'-<' ~JC\ ')...,,,D\.l9\ ~ \ \ \ 

- "1~;),, \)jl}J \):L tv\L \~Ol\.~ow\ d. ~ 
':> c;)'l~ I 

~'l~ <)~ Nl.c...\i ~t '10".>~0 \ '---\ \ \ l \ 
~C))I "ac.h' \ ~""\(' t.')O ~~ \ \..;' \ \. \ \ 

.- ~/ ~ ·~ l'\J1..C.. ~ ("'.) Ct.\ 1J..\.()\,O \ ·· 1 l \. \ 
RELINQUISHED BY (ONA TURE}: DATE /TIME: RECEIVED BY(SIGNATURE}: RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

0 .A .. ~ .h1u<.t-- fi..{)."/U l'+:i1b I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I~ I 
RELINQUISHED BY (SIGNATURE): DATE/Tl~ ~~);Jj~y DATE /TIME: REMARKS: 

. I '1.~109.e;S<t> 
Order No. 70440 (0693) v 



CHAIN OF CUSTODY RECORD 

NO. 
OF 

CON-
1---..=;,..-_:::....;:::;,__~..i.::::..=.r:::;:..;:::;.;........,-------------f TAINERS 

STATION LOCATION 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVEDBY(SIGNATURE): RELINQUISHED BY (SIGNATURE): 

RELINQUISHED llY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): 

RELINQUISHED IY (SIGNATURE): DATE/TIME DATE/TIME: REMARKS: 

,Order No. 70 

\ ~ 

ECEIVED IY(SIGNATURE): 

DA TE I TIME: RECEIVED IY(SIGNATURE): 



SV1..\../'. 

CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

NO. 
OF 

CON· 
1----"'~'---~'---..i,,..i..i.:::::;:,,,,~:..i..::.~------------1 TAINERS 

STATION LOCATION 

~ 

\'\~ 

l'-\")\ ~ 

l"\: ~e) 

\~~ <;~o \ j 
\b')~ ~ ~ 

~ 

l 

\ \ \ 
\ \ 
\ \ l 

) ) 

' \ \ { 

\ \ \ 

\ \ 
\ \ \ 

\ \. \ 
\ \ \ 
\. \. \ 

RELINQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

. C9 

Order No. 70440 (0693) 

01328 

~ \ 

\ 

. 
\ \ 

l 

\ 

DATE/TIME: RECEIVED BY(SIGNATURE): 

DATE /TIME: RECEIVED BY(SIGNATURE): 



CHAIN OF CUSTODY RECORD 01330 

PROJECT NO.: SITE NAME: 

~~i ~ )'"\"~'\ l""'tO O\;\..l {\)l.( ~t ~ l~ \. \..Aux.'S ~ c., ....,_ o- 'j;/ 
SAMPLERS (SIGNATUR~ NO. '°'> ~ ~y 

~rW-- _>f_.1 

,. 

OF : A~ ~ f -: ~i/ 4 
CON· .~~ ~Q.'1 J ~ ~ .v, ~ REMARKS 

TAINERS 
STATION DATE TIME COMP GRAB STATION LOCATION ,.:i jf/;/ /~ ~ ~.1;!;$ NO. 

<)oj, l'YJlfu. '1is)).. ~e() tV""'lL \""\ t? CS l) ~ bO' I \ \ \ \ t \ \ 

~ 
T 

\ ~ l {\.ru:. .. t1 oc )\))be)~, ) l ' ')o~ ~\d-- fJl.C .. Xl. \.> C <)O ~ ~ o \ r.) 
\ \_ l 

l]C)"?,L\ ,,~ N""'-L\1 ~ c_ ~()) '-\ D \ ~ \ \ \ 
)ouS- \))v f\)\.Lr\~ c._ 1~o~ \ Ci ~ ) ] tr\c/ ~<;\:) 
)Cb~ \}5) (\J \.c_ \ l Q (.. ') {) \) "'\ 0 ;\ c, \ \ \ ' \ \ 

I 

0/ 
.-

\ \'Xb {\)"LL\.\ p t.~Oo''""\.O'd-.- \ \ 

'>o3 \~ \\f1.L\.l Pc..~ ()())O \ l\ \ \ \ \ 
- ()>2f' \\fLe..,~0'\ ~\.\0\0~ ) \ l \ 

<)OJ').. Y'f5~ NL c_x-, \:> c. s a od-0 v ) \ \. l - oxi) N-ic.... f Oc) <\OJ.to\ o '{ ~ \ \ ( 

5~, \~'h - ~t.. ''l ~c. )De) \O ~ ~ \ \ l 
-

tY \\\'\'d- Nl cf"\ Q c.. ')\) c) \.0 ~ \..\ \ \. \ \ 
"5[0\Q \1\1""""': '\\/ (\.)l.c.,(l ~ c_ C\D \no\. ') \ \ I 

RE~~f:ky~ DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNATURE): 
. 

I '¥?J..14o\ llo~ I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED IY(SIGNATURE): 

I - I 
• RELINQUISHED IV (SIGNATURE): DATE /TIMk. ~IVEC FOR~J!J ~~y DATE /TIME: REMARKS: 

NATlJ llE): I 'Ju. 
'I I ,..A-~ . :it--........... ~..:R' 'OflCBC 

Order No. 7C ) 



CHAIN OF CUSTODY RECORD 01331 
t.. 

PROJECT NO.: SITE NAME: 

~y N'\'1'.'{l Cl.00\S~ ~)Le__ ~\.. ~~ 

S~t:~T~J\LJ ~ /,· 
NO. 
OF .I;: CON- REMARKS 

TAINERS ~· 
STATION 

- A /.Y !-._/ NO. 
DATE TIME COMP GRAB STATION LOCATION 

)(jlO 'i>fi]\ ~\.t; ~~ \\ rl.c1 ~\•\)c._$Choo~ 1 \ \_ l 
)~ \~ \\rtc_..\l Pc':)\) c:to \ ~ \ \_ l 

'SOoi - i\TtC...\' \)c. c::,Do~d \ ~ \~\') \ \_ \ 
~ \lJ~ t\)""tC...l"l \)c.. '::>\)c)~oS ~ \ \ l 

')())/ lb~ ~C\.l.~C.SOCY1n \ ~ \ \ ( 

')\'JJO '\l:@ t\J\.tX1PC.. ").)ObO\ ~ \ l l 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~~.$~%·~ l.Jf d"l v. I ;),f\u I 
RELINQUISHED BY (SIGNATURE): ' DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE /TIME\... ~DFOR'aa;;,.;,:~BY DATE/TIME: REMARKS: 

URE~ jii~ 
'I I '1-l.%(1e>"lS b w ~ ..,_.._ 

Order No. 70440 (069]) I I -



APPENDIX A.6 

SAMPLE LOG SHEETS FOR IDW 



GROUNDWATER SAMPLE LOG SHEET ( I L) Teba T~h NUS loo 

Page \ of __i 

Project Site Name: NTC GREAT LAKES 
~\>,.AA.~ 

Sample ID No.: NTCU7GOO et 
Project No.: N3939CT00154 Sample Location: NTCe'i'MW '-'.)""\ ... CJ 

O Domestic Well Data 
[)q. Monitoring Well Data 

]cOther Well Type: ---ID-· ___ w _________ _ 
. 0 QA Sample Type: 

Sampled By: ~ef.\.\l(.yvt.-c 
C.O.C. No.: 
Type of Sample: 

[X] Low Concentration 
O High Concentration 

SAMPLING DATA: 
. 

. · :. :: . ::··.· 
.· < '>< •...• 

Date: <> • ..('?i-5{ 0 \ 
Time \uS'n 
Method: Peristaltic Pump 

PU.flGEDATA( ' 

Date: -

Method: Peristaltic Pump 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: 2' PVC 

Total Well Depth (TD): 

Static Water Level (WL): 

One Casing Volume(gal/L): 

Color pH s.c. 
Visual Standani mS/an 

......._ -- --
Volume pH s.c. 

Start Purcie (hrs): ~ 
~Iii""" 

End Purge (hrs): ~ 

Total Purqe Time (min): ~~ 
Total Vol. Purged (gal/L): ~ 

Temp. Turbidity DO OAP ODOR 
oc ~TU m1?ll 

-· - '---. --
.... , ·.······ 

·················•.:• Temp. (C) Turbidity DO OAP Row RMlll" 
~ 

See Low Aow Purge Data Sheet 

SAMPLECOLL£C110NINFOAf,fATION:··· ·,.•., ·• ·. '••·. < << ·'•.• >< ·•: << <····•• <'< <>::.: > 
Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI I 4°C (3) 40 ML VIALS 

TCL Semivolatiles 4°C (2) 1 LAMBER 

TAL Metals HN01 / 4°C (111 L POLY 

Filtered Metals HN03 I 4° C (1) 1 L POLY 

TOG (2) 40 ml Vial 

I 

OBSERVATIONS/ NOTES~•.•:.•.:•• .. .. •.• <. . :: "•·' .. '•:: •. · .• 

Cl rel a tt Applleabie: Signature( s): 

.... --------.,.-----------------------------------------1 MS/MSC Duplicate ID No.: ____ t 
._____... ---- -- ~AJ~nL~r\1\~r->-



APPENDIX A.7 

SAMPLE LOG SHEETS FOR QUALITY ASSURANCE/QUALITY CONTROL 



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Paae \ of \ - - -

Project Site Name: NTC Great Lakes Sample ID Number: {\J~C. ~4\(,:.)\01 

Project Number: N3939 Sampled By: Cl>. ~~O\k..-c_ 
Sample Location: Si""l-\. t. I C.O.C. Number: 
QA Sample Type: 

[] Trip Blank .§CRinsate Blank 

[] Source Water Blank [] Other Blank 

SAMPLING DATA:•·••·• ·· WATERSOURCE: < 

Date: 0.. /'~Q. I ul D Laboratory Prepared 0 Tap 
Time: 

1.. , 
~urchased D Fire Hydrant ~~00 

Method: iJ~:.."J. ~ k~ D Other 

PURCHASED WATER lNFORMATION··•·.•·• . . < •• . RlNSATE INFORM.Ali ON> .. 
. 

. (1t•Aoi>f1cabl~•a~Souf~Et orRi~sate Water):••· 
. 

• ••• 
•··•••·•• nf Acmiri~bl~): .. 

Product Name: \0ut\... \OC~hl.fV' L'"i'Att. Wnt.n Media Type: ~ax. 
Supplier: -~~(\ ~N~NPl'-~~11.~ Equipment Used: C\:>~'- c;...'"~~ ~wt. 
Manufacturer: N~ru. \J""lPt ~ t\'lO~J. ~s Equipment Type: 

·Order Number: £0~ 2 \b"\lo 0 Dedicated 

Lot Number: os~ ,:la~~ ~Reusable 

Expiration Date: c:'.)t) /?too~ , 
.SAMPlE.C()LLEQ110N•INF()RMATtON: ... 

······· ...... 
? >· < } .... / .. ... > 

. ··> 
Analysis Preservative Container Reauirements Collected 

TCL Volatiles Cool 4 °C I HCI 4. £8f 40 ml Vial (YE"°S)/ NO 

TCL Semivolatiles~\~\\l..).'...,~\,.(\~ .. Cool 4°C (2) 1 L Amber (YEE/ NO 

TCL PEST I PCBs ~'\M.~ Cool 4°C (2) 1 L Amber YEs(NQ) 

TAL Metals Cool 4°C I HN03 (1) 500 ml Poly NES)/ NO 
roe Cool 4°C I H2S04 (2) 40 ml Vial ~NO -

•oBSERVATl()NS/NOTl:S:.•·• 
· ...... 

\ .... ········· · ... ·. •••• 
•••• 

·•·•···••· > 
. .... .. . .. . .. 

Signature(s): 

~~ 



Tetra Tech NUS. Inc. QA SAMPLE LOG SHEET 

Page \ of \_ 

Project Site Name: NTC Great Lakes Sample ID Number: ~~ R.l\O'i.~j.:.h.0\ 
Project Number: N3939 Sampled By: b.~Y>.w._~LDo~~ 
Sample Location: - C.O.C. Number: 
QA Sample Type: 

/ ~\ [] Trip Blank ~insate Blank - \Jf\-\.0\ · 
[] Source Water Blank [] Other Blank 

SAMPLING DATA:. WATER SOURCE:••.• 
·.· . 

•••• 

:< ....... :<••··•··•<····· • 

Date: '::¥. \ '~·/;°· ~ 0 Laboratory Prepared 0 Tap 
Time: ~urchased 0 Fire Hydrant \~ QQ~\\. Method: LC,,~ 0 Other 

PURCHASED WATERINFORMATION · . .. RINSAl'E: INFORMATION . 
(If ·Anotlcabte:a~·~oufueorRinHteWater): . i .. ( ·•··•·•·•·••••(If ·Aoblic~ble):• . :.· · . .; 

Product Name: ~t.'\U. \u_~~r\J\ ~\UDE. Vvi\.~R Media Type: So"';j..\_ 
Supplier: -~'\.\)\l, 1.~i,.N~""\""l-0\.JO..\,. Equipment Used: ki:;IA-\.~ L-:l--tJ i.R 
Manufacturer: Nii,U-\. \J.:t.A(,NQ::;i\~L~ Equipment Type: 
Order Number: Qu ..i;; ~~6'\\:> ~edicated 
Lot Number: DS \QO\.\ 0 Reusable 
Expiration Date: o 5 I 'd-oo '").. ,-

$AMPtE @Ll.ECTIONll\IFORMATlON: • . \ .. < . :-: >:>>'.:;: 
••••••••••••••••••••••••••••••••• .. 

• • •• • 

Analysis Preservative Container ReQuirements CQ.llected 

TCL Volatiles Cool 4 °C I HCI '-\.~40ml Vial \.VE'£/ NO 

TCL Semivolatilesi.''"'-¥u;:-:~\ .. ""' Cool 4°C (2) i L Amber (YES)' NO 

TCL PEST I PCBs Cool 4°C (2) , L Amber ~/NO 
TAL Metals Cool 4°C I HN03 (1) 500 ml Poly VyE$,1 NO 

TOG Cool 4°C I H2S04 (2) 40 ml Vial ms)/ NO 
I'-../' 

•oasERVATIONS/NQTES: .. 
.. .. 

·······•••<\ 
.. ... < .. .. .... y 

. . .. 

Signature(s): 

~~:~~ 



. :- :·.' 

Tetra Tech NUS. Inc. QA SAMPLE LOG SHEET 

Page_Lo~ 

Project Site Name: NTC Great Lakes Sample ID Number: V'-~ N\Q~J..i.QW' 
Project Number: N3939 Sampled By: L. ~u\);)'Y;;l\.) 

Sample Location: - C.O.C. Number: 
QA Sample Type: 

[] Trip Blank [] Rinsate Blank 

[] Source Water Blank ~Other Blank ~'"'-t.~~ 

SAMPLING DATA: WATER SOURCE: .. ,.· < 
... 
< 

Date: ~0\ D Laboratory Prepared 0 Tap 
Time: jk.Purchased 0 Fire Hydrant 
Method: ~\5""'-0 D Other 

PURCHASED•WATER.l:NFORMATION•··•·• . ·.· .. > RlNSAT~ INFORMATION>' ... I 
(lf·Apptlcat>le a~ ~ource or RinsateWater):•••····· I< .·. (If Acr>liri~bi~): 

-:.·.-.· :-:-:-:-. .. 

... 

\\J~R'- '4a!.ri."'' ~~ UA\t.~ 
-

G~.:i.h~Nn G~~ Product Name: Media Type: 

Supplier: ~Lw\l.. 3.tv't.~~~'~ti.~ Equipment Used: -;~::Y..'.!J "'V.A.\\:\~ 
Manufacturer: {\ i U°t\.. ~'"lli.!.z(\A)c.. TJ.(..~ Equipment Type: 

Order Number: 20 ~ 2 \~\\!,a .l( Dedicated 

Lot Number: t')l)\00\\ D Reusable 

Expiration Date: L15 /'?t...oo~ 

$AMPLl:;c.Qt~i!CTIONlNF()RNIATlON:/<•·•······ .... · . . ·.:.:·:;::: 
.·.:.:-:.:·.·:-:-:.:-;.:-:-: . ·.·.·.:.:-:-:-:-;.:-;. 

Analvsis Preservative Container Reauirements Collected 

TCL Volatiles Cool 4°C I HCI \...\ J:iYr 40 ml Vial &E~/NO 
TCL Semivolatiles Cool 4°C (2) 1 L Amber (YES) NO 

TCL PEST I PCBs Cool 4°C (2) 1 L Amber ~/NO 
TAL Metals Cool 4°C I HN03 (1) 500 ml Poly tYES/NO 
TOC Cool 4°C I H2S04 (2) 40 ml Vial 0'r!S I NO 

'--1 

•OBSERVATIONS/NOTES:·· ... < ... •. > . . 

~ \.)-:µ..~\.)·~~~ -~~~ 

Signature( s ): 

~---l./~0~-c;\j~ 



Tetra Tech NUS. Inc. QA SAMPLE LOG SHEET · 

Page_l_ of l_ 

Project Site Name: NTC Great Lakes Sample ID Number: \~~ ~2~~ h!.2 l 
Project Number: N3939 Sampled By: L.\)Q~~ 
Sample Location: ~ ci.-n~:;tJ~ ~ ilJ.t 16 C.O.C. Number: 
QA Sample Type: 

[] Trip Blank [] Rinsate Blank 
[] Source Water Blank JkOther Blank ~'\(>.\)\.MM 

SAMPLING DATA: WATERSOURCE: . > 
.. 

Date: ~~Lo' D Laboratory Prepared 0 Tap 
Time: JKPurchased 0 Fire Hydrant 
Method: ~~-::. 00 ""'R-- D Other 

PURCHASED·WATER.iNFORMATION i < ••· < RlNSAtE INFORMATION 
<) ....... (If AooUcable as Source or Rinsate Water): ·.·. (If A~l>ticai)I~): ••· .·.·. 

Product Name: ~·t.~'-' ~~;.S' ~()t.. \A.A't.\\. Media Type: s~~rv\ 
Supplier: \Jw R 3. ~'<:.rLt.iD..'---:...otv11.'- Equipment Used: \J-+..~~u; \u.o..o~l.. 

Manufacturer: ~)t.,(l.\.. \\ .1A bf\).) s::s-::..c s Equipment Type: 
')coedic.ated Order Number: £lJ "5" Q\~~(o 

Lot Number: ("\~ \l\ (') \ \ 0 Reusable 
Expiration Date: \.)" f?too'"A 

.SAMPLl:C:O.Ll.ECTION•INFORMATtof\l:.·•••••· > •.. .··<··· 
.... .. >·• •• 

......... .. ...... 
Analvsis Preservative Container Reauirements ~n~tec:f 

TCL Volatiles Cool 4°C I HCI "'-\ (2f'40 ml Vial ~YES) NO 

TCL Semivolatiles Cool 4°C (2) 1 L Amber NESlNO 
TCL PEST I PCBs Cool 4°C (2) 1 L Amber (YES. ~No 
TAL Metals Cool 4°C I HN03 (1) 500 ml Poly ~ NO 
TOC Cool 4°C I H2S04 (2) 40 ml Vial (yTsf\NO 

\..__~ 

... .. 

' .. 
•OBSERVATIONS/NOTES::•· .. .... >/ .. >- .. .... 

.. --

Signature(s): 

,•' .... \~~,~~\.}<-L l 
...... 

. 



Tetra Tech NUS. Inc. QA SAMPLE LOG SHEET 

Page~otJ.-

NTC Great Lakes Project Site Name: 

Project Number: N3939 
Sample ID Number: t'V'c... ~:)u"o=)O\u \ 
Sampled By: t2:). ~~~0JS:.\' 

Sample Location: C.O.C. Number: 

QA Sample Type: 

[] Trip Blank ~insate Blank 
[] Source Water Blank [] Other Blank ----------

SAMPLING DATA:. .• · WATERSOURCE.: • • 
.·. ·.·.· .. · . . >', ····•• 

Date: _C\..._[~_,_./.__1J_\ ____ _ 
Time: \boo 
Method: ~CS,;..=.;~~--~,-Q ...... .::i-. ..._-\<.-----

O Tap 
D Fire Hydrant 

O Laboratory Prepared 
~urchased 

[] Other --------------

PUF{C.H~sep \VATERINFORMATION > .·.···•· 1 < • 

(If Applic:able as Source or Rinsate Water): 

•··••••••··R1NSATE INFbRMA't1bN··•··· 

Product Name: \\)L.~L '4.~\,t.:J\ ~t. \..>Jt..-~ 
Supplier: VwR ~~"C>.\.~~ti..\.. 
Manufacturer: \\.)~Q\.~~"\.~') 
Order Number: \:>0~ Q\\:>'-\'o 

Lot Number: _O_S ___ \_O-=-o ..... \,""'"\ ------
Expiration Date: 05 (1-0c.)'d. 

) 

•SAMPLE COLLEC1l()N•1NFORMATION:••··· 

Analysis Preservative 

TCL Volatiles Cool 4°C I HCI 

TCL Semivolatiles Cool 4°C 

TCL PEST I PCBs(\)t..t\c._ Cool 4°C 
TAL Metals Cool 4°C I HN03 

TOC Cool 4°C I H2S04 

OBSERVATIONS/NOTES: ·. 

Media Type: SL\)~~N\ 
Equipment Used: \?~'ON <l.A~l..t"Q 
Equipment Type: 

O Dedicated 

,.&.Reusable 

.<:.'.::'.):f:f:< 

Container Requirements 

(3) 40 ml Vial 

(2) 1 L Amber 

(2) 1 L Amber 
(1) 500 ml Poly 

(2) 40 ml Vial 

·.• ..... > ............ . 

Signature( s ): 

. ..... 

~v~~ 

....... :. .. .. 
Collected 

YES/~ IJO) 

. YESd ~a 
(YESYNO 

(YEs)No 

(YES) NO ......._., 

2 . 

"l.f 



f~) Tetra Tech NUS. Inc. QA SAMPLE LOG SHEET 

Page_\_ of j_ 

·Project Site Name: NTC Great Lakes Sample ID Number: \.f"\.(.,~()bo\O~ 
Project Number: N3939 Sampled By: ~- ~~.Jl.!~'-
Sample Location: - C.O.C. Number: 
QA Sample Type: 

[] Trip Blank .kRinsate Blank 
[] Source Water Blank [] Other Blank 

SAMPLING DATA: · WATER SOURCE: 
... 

Date: O../bt0' 0 Laboratory Prepared 0 Tap 
Time: ll~ )t"Purchased 0 Fire Hydrant 
Method: Wk-'-' ~~ [] Other 

·.· PURCHASED•WATER.INFORMATION••· • ··•·•·RlNSATEINFORMATloN· 

••••••••• 

.. 
. 

(If Ar>1>Uriable as Source or Rinsate Water): .. ···••••.,1fAri1>1i~ab1~):••·•· 

Product Name: (\)cSl\... ~~-~ •• !:::. ~i;. ~\.~~ Media Type: ~ Sro~vr 
Supplier: :l/""' Q kU!;;D tw b-::S :~:n.1 !: I Equipment Used: \)").~"'t(jt.J ~<r<'U:.g 
Manufacturer: ~jf'<'l..L Q"l.J:o.-\ d lib'-~ :'.l Equipment Type: 

Order Number: \:>Q""" ~\~~~ 0 Dedicated 

Lot Number: - ~eusable 0')_:2~ 
Expiration Date: ~~ u'J. 
•SAMPLE COLlEC110NINFORMATtON:· .. .. ... ·•···· .. .• ......... • •• ) ............... < . ... 

Analysis Presel'Vative Container Requirements Collected 

TCL Volatiles Cool 4°C I HCI (4 ~ 40 ml Vial (YE;}/ NO 

TCL Semivolatiles Cool 4°C (2) 1 L Amber ~YE~/ NO 

TCL PEST I PCBs Cool 4°C (2) 1 L Amber ~Yiil NO 
TAL Metals Cool 4°C I HN03 (1) 500 ml Poly ~YE3/ NO 
TOG Cool 4°C I H2S04 (2) 40 ml Vial NES) NO 

'-"" 

OSSERVA:TIONSI NOTES:• . / ... : .................... .... . ........ 

Signature(s): 

C\,{J~Q_O .U)~ 


