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1. INTRODUCTION

EA Engineering, Science, and Technology, Inc., PBC (EA), for the U.S. Environmental
Protection Agency (EPA) Great Lakes Architect-Engineer Services Contract Number
68HE0519D0001, has prepared this Site Characterization Report (SCR) to describe the 2021
Assessment of Contaminated Sediments in Swan Creek, Maumee Area of Concern (AOC),
Toledo, Ohio (Swan Creek), Lucas County, Ohio (Figure 1-1) in accordance with the Swan
Creek Quality Assurance Project Plan (QAPP) and Field Sampling Plan (FSP) (EA 2021).

1.1 SITE DESCRIPTION AND BACKGROUND

The Swan Creek project area extends from approximately river mile 3 downstream to the
confluence of Swan Creek with the Maumee River and along the western bank of the Maumee
River from the Swan Creek confluence to the 1-280 Bridge. Swan Creek flows into the Maumee
River in downtown Toledo, Ohio, and is in the Maumee AOC. The land use surrounding the
project site supports commercial and industrial activities. Current and historic land uses include
gas and chemical manufacturing plants, municipal landfills, and other industrial activities that
may have contributed to contamination in Swan Creek. Based on results from 2011 and 2014
sampling events (Weston Solutions, Inc. 2012; CH2M HILL 2014), the contaminants of potential
concern for Swan Creek sediments are oil and grease, mercury, heavy metals, total petroleum
hydrocarbons (TPH), diesel range organics (DRO)/oil range organics (ORO), polychlorinated
biphenyls (PCBs) and polycyclic aromatic hydrocarbons (PAHS).

The drainage area of Swan Creek is 204 square miles, and over 200 miles of creeks and ditches
drain this watershed. Swan Creek itself is about 40 miles long. The headwaters of Swan Creek
flow northeasterly through Fulton County until joining with Blue Creek to flow in a northeasterly
direction toward downtown Toledo and the Maumee River. The major streams that feed Swan
Creek are Ai Creek, Blue Creek, and Blystone Ditch. Swan Creek is the only major tributary to
the Maumee River located within the Maumee AOC. The Maumee River drains into Lake Erie at
Toledo (Maumee Remedial Action Plan and Duck & Otter Creeks Partnership, Inc. 2006).

The Maumee AOC was originally identified as the area extending from the Bowling Green water
intake near Waterville along the Maumee River downstream to Maumee Bay. The area includes
direct drainage into the waters that are within Lucas, Ottawa, and Wood counties. This includes
Swan Creek, Ottawa River (Ten Mile Creek), Duck Creek, Otter Creek, Cedar Creek, Grassy
Creek, and Crane Creek. In 1992, the Maumee AOC was extended to the east to include Turtle
Creek, Packer Creek, and the Toussaint River. When the Maumee AOC was designated, it was
primarily due to the large problem of agricultural runoff. However, upon further investigation,
additional influences were identified including former dumps and contaminated industrial sites,
combined sewer overflows, and disposal of dredged materials (Maumee Remedial Action Plan
and Duck & Otter Creeks Partnership, Inc. 2006). Heavy metals and organic chemical
contamination in sediment led to the lower Maumee River being classified as an AOC.

A series of Beneficial Use Impairments (BUIs) were determined for Swan Creek. The removal of
these BUIs will be necessary to meet the goals of the Maumee AOC restoration, and the eventual
delisting of the Maumee AOC.
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A total of three BUIs currently apply to Swan Creek (Partners for Clean Streams 2021):

e BUI 6—Degradation of benthos
e BUI 8—FEutrophication or undesirable algae
e BUI 14—Loss of fish and wildlife habitat

Project Area

The Swan Creek project area extends from approximately river mile 3 downstream to the
confluence of Swan Creek with the Maumee River and along the western bank of the Maumee
River from the Swan Creek confluence to the 1-280 Bridge (Figure 1-1). Swan Creek flows into
the Maumee River in downtown Toledo, Ohio, and is in the Maumee AOC.

1.2 PURPOSE AND OBJECTIVES
1.2.1 Project Purpose and Objective

The purpose of this project is to assess sediments in Swan Creek and the Maumee River between
the confluence with Swan Creek and upstream of the 1-280 bridge within the Maumee AOC. The
primary constituents of concern at the site are TPH (DRO/ORO), oil and grease, metals, PCBs,
and PAHSs. The primary goal of the Swan Creek Project is to collect data to support conceptual
design-level evaluations that will be presented as part of a focused feasibility study. Generally,
the objectives of the project are delineation of sediment contamination, assessment of biological
risks, and determination of sediment disposal options.

1.2.2 Objectives of the Site Characterization Report

This SCR summarizes the findings from the field investigation, including data tables and maps,
data interpretation, and conclusions of the investigation. The results of this site characterization
were evaluated to assess the sediment quality in Swan Creek and to delineate sediment
contamination, to identify the potential for biological risks, and to provide data in support of
evaluation of sediment disposal options. The overall objective of this report is to present the data
collected to support conceptual design-level evaluations that will be presented as part of a
focused feasibility study.
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2. SAMPLING NARRATIVE

The Swan Creek field investigation included surface sediment sampling, sediment core
collection, surface water collection, and sample/core processing for physical, chemical, and
biological analysis. Work was performed in coordination with EPA. The investigation, including
all sampling activities and analytical testing methods, was carried out in accordance with
procedures outlined in the QAPP and FSP (EA 2021).

2.1 SEDIMENT CORE AND SURFACE SAMPLE COLLECTION

Mobilization for the Swan Creek sediment sampling effort commenced on 1 November 2021.
EA and Affiliated Researchers, LLC (Affiliated) initiated vibracore operations on 2 November
2021 and continued through 10 November 2021. Staging for the field investigation and for core
processing took place at the City of Toledo’s Streets, Bridges, and Harbor facility at 1020 Water
Street in Toledo, Ohio. EPA selected 34 locations for sediment sampling in the Swan Creek area
and 7 locations in the Maumee River area (Figure 2-1). Sample locations were chosen based on
the location of historical and current outfalls, water depth, input from EPA, and sampling data
where available. Some locations were chosen to fill data gaps based on previous investigations.

Sampling was attempted at all 41 locations using vibracore technology and Ponar grab sampler.
The sampling equipment was onboard Affiliated’s vibracoring vessel. Figure 2-1 provides the
actual sample locations in the Swan Creek project area. Some of these locations were adjusted
from those identified in the QAPP due to lack of soft sediment or obstructions such as moored
vessels, debris, low hanging obstructions, and shallow water depths preventing access to the
sample location. Collection of cores for physical and chemical analysis was attempted at each
location. Ponar grabs were successfully collected from each of the 12 target Ponar locations in
the Swan Creek project area. Sediment cores were collected from each of the target coring
locations. Six of the core and Ponar locations were co-located.

Affiliated used an onboard real-time kinematic global positioning system receiver—with a
geodetic accuracy of 10 centimeters in the horizontal and 2 centimeters in the vertical planes at
an update frequency of 1 hertz—with a preloaded base map identifying target sample locations to
navigate to each location. Proposed (target) and actual coordinates for the coring locations are
provided in Table 2-1 (note this table includes 36 core locations as 2 cores were collected from
SC21-MRO03). Ponar sample coordinates are provided in Table 2-2. Separate coordinates were
recorded for co-located locations where the Ponar sampler was not deployed at the exact same
geographic location as the core; the core was retrieved through the Affiliated vessel’s moonpool
and the Ponar sampler was deployed off Affiliated’s vessel, in accordance with the QAPP (EA
2021).

Three surface water samples were successfully collected at 3 target locations (Swan Creek,
Maumee River, and Port Authority Confined Disposal Facility [CDF] location) from Affiliated’s
vessel and analyzed for chemical constituents. In addition, 25 gallons of elutriate preparation
water was collected from the surface water location in Swan Creek. Surface water collection
location coordinates are provided in Table 2-3.
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Field notes that describe the coring, grab, and surface water sampling activities, sampling
locations, and water depths were recorded in permanently bound logbooks and field collection
forms with indelible ink. Personnel names, local weather conditions, and other information that
impacted the field sampling program were also recorded. Each page of the logbooks was
numbered and dated by the personnel entering the information. Copies of the field logbooks and
field collection forms are provided in Appendix A and lithologic logs are provided in

Appendix B. A photographic record is presented in Appendix C.

Analytical samples were defined as surface (collected via Ponar) from 0 to 0.5 foot (ft) below
sediment surface (bss), and discrete intervals from each core were defined from 0 to 1.0 ft bss,
1-3 ft bss, and 3-5 ft bss, and every 2 ft thereafter to the end of the core at refusal or 10 ft total
depth in accordance with the QAPP (EA 2021).

Sample identifications included a designation of “SC” for Swan Creek, the year of sampling
(21), location number, reference to the site area where the sample was collected, either “SC” for
Swan Creek or “MR” for Maumee River, and either “SURF” for surface samples or the interval
from the core in feet. For example, the analytical sample SC21-SC06-SURF is the surface
(Ponar) sample collected at Swan Creek location 06, and SC21-SC17-1030 is the sediment
sample collected from the 1-3 ft interval of the core collected at Swan Creek location 17.

2.1.1 Sediment Cores

Affiliated used vibracore technology to retrieve a total of 98 sediment cores from 35 target
locations. Cores were retrieved as described in the QAPP and FSP (EA 2021). Affiliated’s
Rossfelder P3C Vibracore system consists of a vibracore head, and control box located between
the underwater cable and the power source. The vibracore head has a core tube clamp and an
internal vibrator motor. The vibracorer applies thousands of vibrations per minute to help
penetrate the sediment. Once the core tube is inserted in the core tube clamp the vibracorer is
lowered to 1 ft above the sediment surface and then turned on as soon as the core tube touches
the sediment. The core tube is vibrated into the sediment to the prescribed depth. Polycarbonate
2.75-inch inner diameter core tubes were used to collect the sediment. Details on core sample
collection, processing, and recovery are provided in Tables 2-1 and 2-4.

After retrieval, the core tubes were carefully removed from the metal barrel. Each core tube was
capped at both ends, sealed, measured, and labeled with the location number, direction of top and
bottom of core, and date and time of retrieval. All sediment cores were stored upright onboard
Affiliated’s vessel. At the end of each sampling day, or periodically throughout the day,
sediment cores were transferred to a refrigerated truck (cooled to 4 degrees Celsius [°C]) at the
onshore core processing area. The cores were stored upright in the secured refrigeration truck
until they were processed.

2.1.2 Surface Sediment Samples

A total of 12 surface sediment samples were successfully collected using a Ponar sampler
onboard Affiliated’s vessel. The Ponar sampler was manually deployed and retrieved as
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described in the QAPP and FSP (EA 2021). The procedure included deploying the sampler off
the vessel by hand and retrieving the sampler to the deck, decanting water at the top of the
sampler, and transferring the sediment into a disposable aluminum tray, unless otherwise as
noted in the discussion provided in Section 2.3. Sediment for analysis of the ratio of
simultaneously extracted metals (SEM) to acid volatile sulfide (AVS) was placed into a jar
directly after the Ponar sample was collected, prior to documentation and homogenization of the
material to minimize aeration of the sample. Samples for SEM/AVS analysis were filled with no
headspace. Following collection of sediment for SEM/AVS, the remaining sediment was
homogenized and transferred directly into laboratory-provided sample containers which were
labeled while onboard the vessel. Surface samples were stored in a cooler with ice onboard
Affiliated’s AR1 vessel until they could be transferred to the sample processing area onshore.

2.1.3 Surface Water and Elutriate Preparation Water Sampling

A total of 3 surface water samples were collected and submitted for chemistry analysis on

10 November 2021 (Table 2-3). The 3 surface water samples were collected from mid-depth of
the water column at each location using monsoon pumps with dedicated Tygon tubing. Water
collection was conducted from Affiliated’s vessel.

Elutriate preparation water in the Swan Creek project area was collected from mid-depth of the
water column at 1 of the 3 surface water locations [Swan Creek channel (SC21-SC-WAT)] on 10
November 2021 using monsoon pumps with dedicated Tygon tubing (Figure 2-1).

Water targeted for use in standard elutriate testing and ecotoxicological testing was stored in
2.5-gallon high-density polyethylene carboys. At the end of the workday, elutriate preparation
water and ecotoxicological testing water were transferred to a refrigeration unit (cooled at 4°C)
at the staging area, and delivered to EA’s Ecotoxicology Laboratory, for analyses at the
completion of sampling.

Upon receipt at the analytical laboratory, the samples were checked against the chain-of-custody,
logged, and given a unique accession number. Samples were stored in walk-in refrigeration units
(cooled to 4°C) following receipt and prior to analysis. Holding times for the surface water
samples began when the water samples were collected and placed into the appropriate sample
containers. The holding time for the elutriate samples was initiated at the completion of the
elutriate preparation process.

2.1.4 In Situ Water Quality Measurements

Water quality measurements were recorded in situ at the surface water and elutriate preparation
water locations using a YSI-EXO water quality probe. Water temperature (°C), pH, turbidity
(nephelometric turbidity unit), and dissolved oxygen (milligrams per liter [mg/L]) measurements
were recorded at bottom, mid-depth, and surface of the water column where applicable

(Table 2-5). If water depth was less than 5 ft, measurements were recorded for bottom and
surface of the water column. A copy of the field logbook with the water quality data is provided
in Appendix A.
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2.2 CORE PROCESSING
2.2.1 Core Processing — Depth Intervals

Sediment core sample processing was performed at a temporary staging location at the City of
Toledo’s Roads, Bridges, and Harbor facility at 1020 Water Street in Toledo, Ohio. At the
processing facility, cores were split length-wise, photographed, lithologically logged, and
sampled at depth intervals as described in the FSP and QAPP (EA 2021), unless otherwise noted
in the discussion provided in Section 2.3. Core samples were homogenized by removing material
collected from the prescribed depth interval in a single core and mixing until consistency was
uniform (Table 2-6a). Sediment samples were packaged on wet ice and shipped to Pace South
Carolina, Pace Green Bay, ALS Environmental, and Battelle in accordance with the QAPP (EA
2021). Lithologic and photographic logs of sediment cores are included in Appendixes B and C,
respectively.

2.2.2 Core Processing — Sampling Unit Composites

Cores targeted for compositing were processed at the City of Toledo’s Streets, Bridges, and
Harbor facility. Prior to processing, cores were sorted and checked against the logbook.
Sediments were extracted from each core into a pre-cleaned stainless-steel pot. Each composite
sample was created using an equal volume of sediment (approximately 12 gallons total per
sampling unit) from the selected locations within the sampling unit. Each composite sediment
sample was homogenized until the sediment was thoroughly mixed and of uniform consistency.
The compositing scheme and sampling units are provided in Table 2-6b.

After compositing was completed, the homogenized material was transferred into appropriately
labeled, laboratory certified pre-cleaned containers using stainless-steel spoons. Containers were
placed in a cooler on wet ice and documented on a chain-of-custody form. All equipment that
encountered the sediment was decontaminated as outlined in the QAPP between the creation of
each composite.

Composite chemistry samples were shipped overnight to Pace South Carolina and Pace Green
Bay. Sediment and surface water targeted for elutriate preparation was driven by an EA
employee in a refrigerated truck to EA’s Ecotoxicological Laboratory and placed in a walk-in
refrigeration unit until testing. Sediment targeted for ecotoxicological testing was hand delivered
to EA’s Ecotoxicological Laboratory, checked against chain-of-custody, logged in, given a
unique accession number, and placed in a walk-in refrigeration unit until testing. The sample
containers, preservatives, and holding time requirements for sediment samples are provided in
the QAPP (EA 2021).

2.3 ELUTRIATE GENERATION AND TESTING

At EA’s Ecotoxicological Laboratory, sampling unit composite sediments and Swan Creek
elutriate preparation water were used to generate elutriates for aquatic toxicity testing. Elutriate
generation was completed as follows:
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e Samples were subsampled to create a volumetric sediment-to water ratio of 1:4 using
surface water from Swan Creek. Volumetric measurements of the sediment were
completed in a graduated cylinder or Erlenmeyer flask and the contents were added to an
aquarium. The mixing was performed at room temperature (20+2°C).

e An air-diffuser tube was inserted near the bottom of the aquarium and the slurry was
aerated vigorously for 30 minutes. The flask contents were manually stirred at 10-minute
intervals to ensure complete mixing.

After mixing, the suspension was allowed to settle for 1 hour.

e The resulting liquid and material remaining in suspension after the 1-hour settling period
is the suspended particulate phase or elutriate. The test organisms could be viewed
sufficiently without issue and the samples were not centrifuged. The elutriate was
decanted into pre-cleaned laboratory-provided containers and the settled material was
discarded. A subsample of the elutriate was sent to Pace for chemical analysis
(Table 2-6¢).

Water column bioassays were initiated at the ecotoxicology laboratory within 24 hours of
elutriate preparation (Table 2-6d). Methodology for the water column bioassays is provided in
Appendix D.

24 WHOLE SEDIMENT BIOASSAYS AND BIOACCUMULATION EXPOSURES
Whole sediment bioassays and bioaccumulation testing was conducted in accordance with the
QAPP and test methodologies and followed EA’s standard toxicity testing protocol as
documented in the QAPP (EA 2021).

Daphnia magna Water Column Toxicity Testing

The Daphnia magna acute toxicity test was conducted in 30-milliliter (mL) beakers with 25 mL
of test solution per cup. The toxicity test had 4 replicates per concentration and control, with

5 organisms per replicate, for a total of 20 organisms exposed per test concentration and control.
To initiate the acute toxicity test, neonates (<24 hours old) were randomly assigned to the test
chambers. The test was maintained at 20+1°C with a 16-hour light/8-hour dark photoperiod.
Temperature, pH, dissolved oxygen, conductivity measurements as well as survival were
recorded on each concentration at test initiation, at 24 hours and test termination. Detailed
information regarding the Daphnia magna water column toxicity testing_is provided in
Appendix D.

Pimephales promelas Water Column Toxicity Testing

The Pimephales promelas acute toxicity test was conducted in 1,000-mL beakers, with each
beaker containing 250 mL of test solution. For the acute toxicity test, each test concentration and
the control had 5 replicates of 10 organisms, for a total of 50 organisms exposed per test
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concentration and control. The test was performed at 25+1°C with a 16-hour light/8-hour dark
photoperiod. Observations of mortality were recorded daily, and dead organisms were removed
when observed. Temperature, pH, dissolved oxygen, and conductivity measurements were
recorded on one replicate of each concentration at test initiation and termination, and daily on the
test solutions. Test organisms were fed daily to prevent starvation. Detailed information
regarding the Pimephales promelas water column toxicity testing is provided in Appendix D.

Chironomus dilutus 10-Day Toxicity Tests

Toxicity testing was conducted in accordance with EPA guidance (EPA 2000), and test
methodologies followed EA’s standard toxicity testing protocol CT-AC-06 (EA 2018).

The test chambers used in the Chironomus dilutus 10-day survival and growth toxicity test were
300-mL lipless glass beakers, each containing 100 mL of sediment and 175 mL of overlying
water. The tests were performed with 8 replicates per sediment. The sediments and overlying
water were added to the chambers 1 day prior to introduction of the test organisms. The beakers
were left undisturbed overnight to allow any suspended sediment particles in the water column to
settle. The introduction of the test organisms to the test chambers marked the initiation of the
toxicity tests. Ten organisms were randomly introduced into each replicate beaker for a total of
80 organisms per sediment. The test chambers were placed in a water bath to maintain
temperatures at a target range of 23+1°C, with a 16-hour light/8-hour dark photoperiod. The
Chironomus dilutus were fed 1.5 mL per replicate of a 4 grams per liter slurry of Tetramin flake
food daily.

The overlying water in the exposure chambers was renewed a minimum of twice daily using a
water delivery system. Fresh overlying water was slowly added to each replicate, displacing the
water already in the beaker to flow out through a notch cut into the top of the beaker. The notch
was sealed with fine mesh screen to prevent loss of organisms during the renewal process.

For the midge toxicity testing, water quality parameters of temperature, pH, dissolved oxygen,
and conductivity were recorded daily on the overlying water in one replicate of each sediment.
Composite samples of the overlying water of each sediment were also analyzed for alkalinity,

hardness, conductivity, and ammonia at test initiation and termination.

At the end of the 10-day exposure period, the surviving organisms from each replicate were
retrieved from the sediment. The number of surviving organisms from each replicate was
recorded. The surviving Chironomus dilutus from each replicate were then placed in a dried, pre-
weighed ceramic crucible and placed in a drying oven at 100°C for a minimum of 24 hours. The
crucibles were then removed from the oven, placed in a desiccator to cool, and weighed. The dry
weight of the surviving organisms in each replicate was determined by subtracting the weight of
the crucible from the weight of the crucible plus dried organisms. The mean dry weight per
organism was obtained by dividing the total organism dry weight per replicate by the number of
surviving organisms per replicate.
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The ash-free dry weight was determined for the Chironomus dilutus by placing the crucibles with
oven-dried organisms in a muffle furnace at 550°C for at least 2 hours, then weighing the
crucibles with organisms following an appropriate cooling period. For each replicate, the weight
of the crucible with furnace-dried organisms was subtracted from the weight of the crucible with
oven-dried organisms, yielding a total organism ash-free dry weight. A mean ash-free dry weight
per organism was obtained by dividing the total organism ash-free dry weight per replicate by
the number of surviving organisms per replicate. Detailed information regarding the Chironomus
dilutus 10-day toxicity tests is provided in Appendix D.

Hyalella azteca 10-Day Toxicity Tests

Hyalella azteca 10-day survival and growth toxicity test were conducted in test chambers of
300-mL lipless glass beakers, each containing 100 mL of sediment and 175 mL of overlying
water (lab water). The tests were performed with 8 replicates per sediment. The sediments and
overlying water were added to the chambers at least 24 hours prior to introduction of the test
organisms. The beakers were left undisturbed overnight to allow any suspended sediment
particles in the water column to settle. The introduction of the test organisms to the test chambers
marked the initiation of the toxicity tests. Ten organisms were randomly introduced into each
replicate beaker for a total of 80 organisms per sediment. The test chambers were placed in a
water bath to maintain temperatures at a target range of 23+1°C, with a 16-hour light/8-hour dark
photoperiod.

The Hyalella azteca were fed 1.0 mL per replicate of YCT (a suspension of yeast, ground cereal
leaves, and trout chow) daily. The overlying water in the exposure chambers was renewed a
minimum of twice daily using a water delivery system. Fresh overlying water was slowly added
to each replicate, displacing the water already in the beaker to flow out through a notch cut into
the top of the beaker. The notch was sealed with fine mesh screen to prevent loss of organisms
during the renewal process.

For the amphipod toxicity testing, water quality parameters of temperature, pH, dissolved
oxygen, and conductivity were recorded daily on the overlying water in one replicate of each
sediment. Composite samples of the overlying water of each sediment were also analyzed for
alkalinity, hardness, and ammonia at test initiation and termination.

At the end of the 10-day (Hyalella azteca) exposure period, the surviving organisms from each
replicate were retrieved from the sediment. The number of surviving organisms from each
replicate was recorded. The surviving Hyalella azteca from each replicate were then placed in a
dried, pre-weighed aluminum pan, and placed in a drying oven at 100°C for at least 24 hours.
The pans were then removed from the oven, placed in a desiccator to cool, and weighed. The dry
weight of the surviving organisms in each replicate was determined by subtracting the weight of
the empty pan from the weight of the pan plus dried organisms. The mean dry weight per
organism was obtained by dividing the total organism dry weight per replicate by the number of
surviving organisms per replicate. Detailed information regarding the Hyalella azteca 10-Day
toxicity tests is provided in Appendix D.
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Lumbriculus variegatus bioaccumulation test

The Lumbriculus variegatus bioaccumulation test was conducted in 5-gallon aquaria, with

5 replicates per test sediment and control. Based on the analytical tissue biomass requirements,
approximately 15 grams wet weight of Lumbriculus variegatus were loaded into each replicate.
Each replicate had 1.5 liters of sediment and 6 liters of overlying water. Sediment and overlying
water were loaded into the test chambers 1 day prior to test initiation to allow time for the
suspended sediments to settle.

The overlying water was replaced twice daily by siphoning approximately 80 percent of the
overlying water from the aquaria and replacing with new overlying water, taking care not to
disturb the sediment surface. During the 28-day exposure period, the test chambers were
maintained at a target temperature of 23 1°C with a 16-hour light/8-hour dark photoperiod.
Measurements of temperature, pH, dissolved oxygen, and conductivity of the overlying water
were recorded on one replicate of each sample and control at test initiation, termination, and on
each intermediate day. Composite samples of the overlying water of each sediment were also
analyzed for alkalinity, hardness, and ammonia at test initiation and termination. The organisms
were not fed during the exposure period.

After 28 days of exposure, the Lumbriculus variegatus were recovered from each sediment and
placed into clean laboratory water for 24 hours to purge their digestive tracts. Detailed
information regarding the bioaccumulation exposures is provided in Appendix D.

2.5 ANALYTICAL PROGRAM

Samples were successfully collected from each location in accordance with the QAPP (EA
2021). Sediment samples were designated for shipment via overnight delivery and were sealed
inside plastic bubble-wrapped bags and placed upright inside lined coolers filled with ice. Each
cooler also contained a chain-of- custody specific to its contents and a temperature blank. Each
cooler was sealed with custody seals and packing tape and was affixed an airbill in a viable
location. Samples designated for transport via refrigeration trailer (sealed 5-gallon buckets) were
securely placed within the trailer to prevent the bucket from tipping or rolling. Additional detail
on samples submitted for analysis are provided in Tables 2-6a, 2-6b, 2-6¢ and 2-6d.

e 136 sediment samples and 8 field duplicates were submitted for TPH-DRO and ORO,
Target Analyte List (TAL) metals, total organic carbon (TOC), and oil and grease.

e 132 sediment samples and 7 field duplicates were submitted for PCB Aroclor analysis.

e 136 sediment samples and 8 field duplicates were submitted for moisture content
analysis.

e 12 sediment samples and 1 field duplicate were submitted for 34 PAH analysis.

e 124 sediment samples and 7 field duplicates were submitted for 17 PAH analysis.
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e 4 sediment samples and 1 field duplicate were submitted for PCB congener analysis.
e 48 sediment samples and 3 field duplicates were submitted for SEM/AVS analysis.
e 135 sediment samples and 8 field duplicates were submitted for grain size analysis.

e 8 sediment samples and 1 field duplicate were submitted for total Kjeldahl nitrogen
(TKN), nitrogen ammonia, total cyanide, and total phosphorus analysis.

e 8 sediment samples were submitted for Toxicity Characteristic Leaching Procedure
(TCLP) (includes herbicides, metals, pesticides, semivolatile organic compounds, volatile
organic compounds, cyanide, ignitability, pH, flashpoint, paint filter test, and percent
solids/moisture content) analysis.

e 12 sediment samples and a control were submitted for benthic toxicity testing with,
Hyalella azteca (10-day).

e 12 sediment samples and a control were submitted for benthic toxicity testing with
Chironomus dilutus (10-day).

e 4 sediment samples, a control and a pre-test were submitted for sediment
bioaccumulation exposures with Lumbriculus variegatus (28-day).

Surface water and elutriate samples submitted for analysis as follows:

e 3 surface water samples and 1 field duplicate were submitted for TPH-DRO and ORO,
TAL metals, oil and grease, PCB Aroclors, 17 PAHs, TKN, nitrogen ammonia, total
cyanide, and total phosphorus analysis.

e 8 standard elutriate samples and 1 field duplicate were generated in EA’s
Ecotoxicological Laboratory and submitted for TPH-DRO and ORO, TAL metals, oil and
grease, PCB Aroclors, 17 PAHs, TKN, nitrogen ammonia, total cyanide, and total
phosphorus analysis. The 8 elutriate samples and a control, were also used to conduct the
following aquatic toxicity tests: Daphnia magna (48-hours) and Pimephales promelas
(96-hours).

Tissue samples from the sediment bioaccumulation testing were submitted for analysis as
follows:

e 30 tissue samples were submitted for percent lipids, percent moisture, and PCB congener
analysis.

The APTIM Federal Services, LLC (APTIM) Quality Assurance Technical Support Program was
subcontracted by EPA to conduct a 100 percent Tier | and 20 percent Tier Il data validation
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verification check for this project. The Tier | and Tier Il reviews were performed according to
the National Functional Guidelines for Superfund Organics Method Data Review (EPA 2014a)
and National Functional Guidelines for Inorganic Superfund Data Review (EPA 2014b).
Electronic data validation was performed within the Great Lakes National Program Office’s
exchange and Evaluation System prior to review by APTIM’s Quality Assurance Technical
Support Program (EA 2018). To assess compliance with the Laboratory Statement of Work, data
validation included completeness and compliance checks, data assessment, and validation at
Stage 2 following Guidance for Labeling Externally Validated Laboratory Analytical Data for
Superfund Use (EPA 2009).

2.6 SAMPLE HANDLING, CHAIN-OF-CUSTODY, AND QUALITY
ASSURANCE/QUALITY CONTROL

2.6.1 Sample Handling, Chain-of-Custody, and Documentation

Sediment and surface water samples for chemical analysis (except for 34 PAHs and SEM/AVYS)
were shipped priority overnight to Pace Analytical Services, LLC. Samples to be analyzed for
SEM/AVS were shipped to ALS Environmental (a subcontractor to Pace). Samples analyzed for
34 PAHs were shipped to Battelle (Office of Research and Development contracted lab).
Samples collected for bioassay testing and standard elutriate preparation were transported via
refrigerated truck to EA’s Ecotoxicology Laboratory in Hunt Valley, Maryland. Following
bioaccumulation testing at EA’s Ecotoxicology Laboratory, tissue samples were delivered to
Eurofins TestAmerica. Following elutriate preparation, elutriate samples were shipped priority
overnight to Pace Analytical Services, LLC for chemical analysis.

Samples were placed in the appropriate sample containers (obtained from TestAmerica),
preserved, and labeled in accordance with the QAPP/FSP (EA 2021). With exception given to
sediment collected for SEM/AVS analysis, sediments within an interval were mixed to uniform
consistency to homogenize prior to placing in jars. Sediment sampled for SEM/AVS analysis
was placed directly into jars after sufficient surface sample volume was collected, prior to
homogenization. SEM/AVS samples were filled without headspace. In preparation for shipment
to the laboratories, all samples were packaged in accordance with the procedures outlined in the
FSP (EA 2021).

Sample labeling was performed in accordance with Standard Operating Procedure 001
(Attachment A of the FSP [EA 2021]). Individual sample containers were labeled with a unique
designation that corresponded to the specific geographic location, year of collection, and
subsample depth interval. The FSP (EA 2021) outlines the specific sample identification
procedures that were implemented. Sample identifications included the location (SC for Swan
Creek, MR for Maumee River), the year of sampling (21 for 2021), the location number, and
either “-SURF” for surface samples or the interval from the core in feet. An example of a sample
identifier is “SC21-22-2040,” which describes a sample collected from the Swan Creek Area in
2021 at location 22 at the depth interval of 2-4 ft bss. Field duplicates were designated by adding
“FD” to the end of the sample identifier. Matrix spike (MS)/matrix spike duplicates (MSDs)
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were designated by adding “MS” or “MSD” to the end of the sample identifier. For example:
SC21-23-2040-FD or SC21-12-SURF-MS.

Chain-of-custody forms were completed and used to track samples from the time of sampling to
the arrival of samples at the laboratory. Completed chain-of-custody forms are provided in
Appendix A (available electronically) of the Data Usability Assessment Report (EA 2022).

2.6.2 Quality Control

Throughout the project, various measures were implemented to help facilitate the overall quality
and usability of the collected data. The field investigation activities included collection of
additional quality control samples (e.g., duplicates, MS/MSD, etc.) sufficient to meet the
requirements of the data quality objectives as defined in the QAPP (EA 2021). Duplicate
samples were submitted as described in the FSP, and field and laboratory quality control
requirements were completed in accordance with the QAPP (EA 2021). Deviations from the
QAPP/FSP can be found in Section 2.9.

2.7 DECONTAMINATION

Decontamination procedures were implemented during the field investigation to prevent cross-
contamination between sampling locations. During sampling activities, disposable or dedicated
sampling tools and materials were utilized whenever possible to minimize the decontamination
effort. Decontamination procedures were carried out in accordance with the standard operating
procedures presented in Attachment A of the FSP (EA 2021).

2.8 INVESTIGATION-DERIVED WASTE

Following collection of the sediment samples, investigation-derived waste was managed in
accordance with the procedures described in the FSP (EA 2021). In general, residual sediments
and decontamination water were collected, drummed, and disposed of off-site. Water used for
decontamination of the sampling equipment on Affiliated’s vessel was allowed to drain back into
the creek at each respective sampling location. Disposable materials and personal protective
equipment that came into contact with site sediments were bagged and disposed of as general
municipal waste.

2.9 DEVIATIONS FROM THE QAPP AND FSP
2.9.1 Target Locations

Of the 35 sediment core sampling locations, 26 were more than 10 ft from the target sampling
location and were moved during the field investigation based on discussions with EPA and due
to lack of soft sediment, gravel, debris, shallow water, or other obstructions preventing sample
collection (Ponar grab samples were collected at the target sampling locations). Due to limited
material recovery, sample volume requirements, and target recovery depth desired based on
historical data in the vicinity, an additional core was collected for analysis at SC21-MRO03.
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Deviations greater than 10 ft were noted in the field logbook and approved by EPA during the
field investigation. Table 2-1 presents coordinates for the target and the actual locations. Detailed
information on sample location deviations is also presented in Table 2-1. Appendix B includes
documentation of attempts at each location and details on refusal where encountered.

2.9.2 Sample Recovery

Sediment penetration and recovery of the cores, as observed through the clear core liner, were
recorded on a field data collection form for each location. The recovery value was also verified
immediately prior to processing to ensure sediment had settled in core tubes that were partially
full. Sediment penetration and recovery of the cores used for chemical analysis are presented in
Table 2-4. Appendix B provided documentation of attempts made to reach target penetration
depths and retain the desired recovery.
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3. SEDIMENT, SURFACE WATER AND ELUTRIATE RESULTS

The overall data quality objective for the project is to provide data of known and documented
quality to characterize current site conditions. Data collected from the Swan Creek site were
validated by evaluating the completeness, correctness, and conformance of the data set against
the method, standard operating procedure, or contract requirements documented in the
QAPP/FSP (EA 2021). The data review and validation achieved the project goals. The overall
data review and validation program attained the project objectives with no adverse effects on
data quality or usability.

To complete the assessment of contaminated sediments in Swan Creek, the extent of potential
sediment contamination was evaluated. Surficial samples (collected via Ponar) were analyzed to
assess surficial contamination, potential toxicity to benthic organisms, and bioaccumulation.
Sediment cores were collected and sampled to assess sediment contamination at depth. To
address the goals of this assessment, the validated sediment data collected under this
investigation were compared to the following screening levels, as available: Ohio-specific
Sediment Reference Values (Ohio SRV) (Ohio EPA 2018) for metals only, threshold effect
concentrations (TECs) and probable effect concentrations (PECs) (MacDonald et al. 2000),
Region 4 Ecological Screening Values (Region 4 ESV) (EPA Region 4 2018) for compounds
other than metals without TECs and PECs (DRO-ORO), and EPA Region 5 Resource
Conservation and Recovery Act Ecological Screening Value (Region 5 ECO) (EPA 2003) for
cyanide only. A comparison of screening criteria is provided in Appendix E. EPA will use
sediment data to determine if contaminant concentrations in an area exceed the project screening
levels (MacDonald et al. 2000; Ohio EPA 2018; EPA Region 5 2003). Based on this evaluation,
areas may be selected for further assessment, designated as remedial sites, and/or moved on to
restoration.

Composite sediment samples, elutriate samples, elutriate toxicity testing, and surface water
samples were collected for future evaluations of sediment disposal options. Sediment cores were
composited and analyzed for bulk chemistry, waste characterization, and elutriate preparation.
The elutriate and surface water samples were analyzed for chemistry. Following elutriate
generation, water column toxicity testing was completed using two different organisms. Samples
with statistically significant lower survival when compared to the control sample indicate
potential biological risk during disposal. The surface water samples will help determine whether
placement of sediments dredged and placed in the CDF will require additional controls to
comply with water quality standards and will be used as a reference material for aquatic toxicity
testing.

For surface water and elutriates, detected concentrations of constituents were compared to
aquatic screening levels determined following consultation with Ohio EPA and the U.S. Army
Corps of Engineers (USACE). Where available, results were screened against Ohio’s Lake Erie
Drainage Basin aquatic life water quality criteria for outside mixing zone average values
(OMZA). If there were no screening values for Ohio’s Lake Erie OMZA then Lake Erie Human
Health non-drink values were used to screen results. If Lake Erie Human Health non-drink
values were not available for parameters, then Ohio River Basin Human Health non-drink values
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were used to screen results. If none of the previously mentioned screening criteria were available
EPA Region 4 values were used to screen criteria (Ohio EPA 2017; EPA 2021). Specific
references to the water quality criteria used in the aforementioned hierarchy are included in the
Chapter 3 results tables. The surface water, elutriate, and toxicity testing data are provided for
informational purposes for use in potential future mixing zone evaluations and to determine if
additional controls would need to be used at the CDF in order to protect aquatic life from water
discharges resulting from the CDF disposal of contaminated sediments.

Biological risks were assessed via comparison of sediment concentrations to screening levels,
sediment toxicity testing, and bioaccumulation testing. The results of the sediment toxicity and
bioaccumulation testing were statistically compared to the controls, reference, and pre-test
(bioaccumulation testing only). These results are further discussed in Chapter 4.

Figures have been prepared to visually present contaminant concentrations and identify potential
focus areas within the study area.

Detected values equal to or greater than the method detection limit, but less than the laboratory
reporting limit (RL), were J-qualified and are estimated. Analytes that were not detected were
U-qualified. Field duplicate results are presented in the analytical tables but are not included in
the bulk sediment results figures and discussion.

3.1 DATAEVALUATION
3.1.1 Screening Criteria

The sediment quality guidelines were developed as informal (non-regulatory) guidelines for use
in interpreting chemical data from analyses of sediments. Several biological-effects approaches
have been used to assess freshwater sediment quality relative to the potential for adverse effects
on benthic organisms, including the TEC/PEC (MacDonald et al. 2000) approach. The TEC and
PEC levels were derived using concentrations with both effects and no observed effects
(MacDonald et al. 2000). TECs typically represent concentrations below which adverse
biological effects are unlikely to be observed, while PECs typically represent concentrations
above which adverse effects are likely to be observed (MacDonald et al. 2000). Concentrations
that are between the TEC and PEC represent the concentrations at which adverse biological
effects occasionally occur.

For metal contaminants in Ohio, Sediment Reference Values (Ohio SRVs) provide background
sediment concentration values specific to sediments in Ohio. These values were developed by the
Ohio EPA (Ohio EPA 2018) and are proposed for use if site-specific background concentrations
do not exist, to indicate if sediments have been impacted by site-related activities.

For compounds other than metals without TECs and PECs, including DRO-ORO and cyanide,
Region 4 ESV (EPA Region 4 2018) and Region 5 ECO (EPA 2003) were used.
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Following consultation with Ohio EPA and USACE, screening criteria for surface water and
elutriates were compared to aquatic screening levels including Ohio’s Lake Erie Drainage Basin
aquatic life OMZA. The OMZA represent chemical concentrations that are protective of aquatic
life for long-term exposure. If there were no screening values for Ohio’s Lake Erie OMZA then
Lake Erie Human Health non-drink values were used to screen results, non-drink values are
applied to locations outside the influence of a drinking water intake. If Lake Erie Human Health
non-drink values were not available for parameters, then Ohio River Basin Human Health non-
drink values were used to screen results, these values apply to the Ohio River basin as a whole. If
none of the previously mentioned screening criteria were available, EPA Region 4 values, which
can be broadly applied, were used as screening criteria (Ohio EPA 2017; EPA 2021). The
screening criteria used by compound are described in the results tables.

Validated results for bulk sediment, surface water, and elutriate chemical testing are presented in
Tables 3-1 through 3-17 and are summarized in the following sections by analytical group. A
summary of PEC exceedances in sediment is provided in Table 3-18.

3.1.2 Calculation of Total Polycyclic Aromatic Hydrocarbons and Total Polychlorinated
Biphenyls

When calculating total 17 PAHSs, results that were J-qualified were calculated using the result
value, and results that were U-qualified were calculated using one-half the RL. Substituting one-
half the RL (not detected [ND] = %2 RL) for each ND provides a conservative estimate of the
concentration. This method, however, tends to produce results that are biased high, especially in
data sets where many analytes are NDs. This overestimation is important to consider when
comparing calculated total values to guidelines. Total PCB results often have a significant
number of NDs. Additionally, individual PCB Aroclors represent mixtures of PCB congeners,
creating the potential for double counting. For these reasons, total PCB concentrations were
calculated by summing the concentrations of each PCB Aroclor with NDs set equal to zero
(ND=0) to reduce the potential for overestimation.

3.1.3 Ratio of Simultaneously Extracted Metals to Acid Volatile Sulfide

The bioavailability of divalent metals to aquatic organisms is influenced by the presence of AVS.
In low oxygenated (anaerobic) environments, divalent metals precipitate as metal sulfides,
making them unavailable for uptake by aquatic organisms. Using this method, five metals
(cadmium, copper, lead, nickel and zinc) were extracted, measured, converted to units of
micromoles per gram and added together (including any values that were J-qualified) to
determine the amount of SEM. If a metal was not detected, it was considered a zero in the
calculation. SEM was then compared to the amount of AVS detected (units of micromoles per
gram) in the same sediment sample. If AVS was not detected in the sample, the SEM/AVS ratio
was not calculated.

An SEM/AVS ratio less than 1 indicates a high degree of probability that the metals are bound as
metal sulfides and not bioavailable to aquatic organisms. If the SEM/AVS ratio is greater than 1,
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then the metals in sediment exceed the sulfide binding ability and have a higher probability of
being bioavailable to aquatic organisms.

While the SEM/AVS ratio provides information on bioavailability, it does not always inform
toxicity. Metal toxicity is evaluated through an indirect estimate of bioavailability based on the
concentrations of AVS and SEM, as well as TOC in the sediments.

Site-specific bioavailability of metals may reduce toxicity based on SEM/AVS and TOC results.
Bioavailability of divalent metals in sediments can be predicted by measuring the relationship
between AVS and SEM where total SEM is the sum of cadmium, copper, lead, nickel, silver, and
zinc. The sulfides naturally occurring in sediment react with the metals forming an insoluble
metal sulfide that is not bioavailable for uptake by ecological receptors. An excess of AVS will
ensure that the bioavailability of metals (and the probability for toxicity) is low; an excess of
SEM may indicate the potential for toxicity (Interstate Technology & Regulatory Council 2011).
Organic carbon content also can reduce bioavailability of metals. The sum of SEM — AVS
difference is divided by fraction of organic carbon in sediment. Per EPA guidance (2005), if the
result is <130 micromoles per gram of organic carbon (umol/goc), then toxicity to benthic
invertebrates is not anticipated. If the result is >3,000 umol/goc, then toxicity is likely. If the
result is between 130 and 3,000 umol/goc, then toxicity is uncertain (Interstate Technology &
Regulatory Council 2011). Samples with high site-specific bioavailability and metals
concentrations exceeding PECs (MacDonald et al. 2000) may indicate biological risk.

3.2 DISCRETE CORE AND SURFACE GRAB SEDIMENT RESULTS

Discrete core samples were collected from 28 locations in Swan Creek beginning just
downstream of Western Avenue to the confluence of the Maumee River. Cores were also
collected from 8 locations on the Maumee River. Surface grab samples were collected from
10 locations along Swan Creek and at 2 locations along the Maumee River as described in
Chapter 2. A summary of the screening criteria, number of exceedances, and maximum values
for each constituent is provided in Table 3-18.

The following sections document the results of sample recovery, lithology, and the analytical
results. The depths to refusal and lithology cross-sections are presented in Figures 3-1a through
3-1d and Figures 3-2a and 3-2b, respectively. A summary of the Ponar sample results (0-0.5 ft) is
presented in Figure 3-3.

Core profile figures showing the concentrations with depth are presented in Figures 3-4 through
3-29. These figures include data from the current Swan Creek site characterization as well as
samples collected in 2012 and 2014 (Weston Solutions, Inc. 2012; CH2M HILL 2014). The
sediment core surface interval (0-1 ft) concentration is portrayed as the color in the plan
view/aerial portion of the figure, a text box at each location summarizes the maximum
concentration at that location and the depth interval where the maximum concentration was
detected. Depth profiles for each location are displayed in the chart at the bottom of each figure.
Color bins were based on contaminant-specific screening criteria and in consultation with EPA,
USACE, and Ohio EPA.
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3.2.1 Sample Recovery

One core was collected and processed from each of the 36 core locations during the 2021 field
effort (Table 2-4). Ponar surface samples were collected at each of the 12 sample locations. Core
collection attempts were targeted to reach refusal at each location, with the average depth of
refusal expected to be 3.5 ft. The actual depth of penetration ranged from 1.2 to 8 ft, with an
average depth of 5.5 ft. Ponar surface samples were recovered successfully at each of the
proposed 12 locations.

Multiple attempts were required at the core locations to achieve 70 percent recovery at the
majority of locations, due to hard bottom conditions encountered throughout the creek.
Coordinates were collected for each attempt and field notes were recorded for locations where
refusal was encountered (Appendix B). Core recovery did not meet or exceed 70 percent after at
least three attempts at the following sample locations: SC21-SC13 (65 percent), SC21-SC24 (66
percent), SC21-SC29 (60 percent), and SC21-MRO03-A (65 percent).

The depth of refusal was recorded for each sample attempt and plotted in Figures 3-1a

through 3-1d. Figure 3-1a presents an overview and Figures 3-1b, 3-1c and 3-1d provide detailed
views of the depths of refusal for the west, central, and east areas of the site, respectively. In
general, the depth of refusal is lower further upstream Swan Creek and increases downstream
Swan Creek and into Maumee River. But the depth of refusal seems location dependent as the
sediment thickness is related to the physical features of Swan Creek in the specific stretch of
water.

Sediment recovery ranged from 1.7 ft (SC21-SC08, SC21-SC10, and SC21-SC28) to 7.8 ft
(SC21-SC32) (Table 2-4). Detailed lithographic descriptions of the 36 collected cores are
presented in Appendix B.

3.2.2 Lithology

A total of 36 sediment cores were collected in the Swan Creek Area; 28 from Swan Creek and
8 from the Maumee River. The cores demonstrated lithologic profiles consistent with sediment
types associated with a fluvial system with a strong current (Maumee River) and a lower-
discharge tributary (Swan Creek). Most cores were comprised of a mixture of clay and/or silt,
with some sandy or gravelly intervals present at varying depths. Overall, the Swan Creek cores
exhibited a more varied lithology compared to those from the Maumee River. Coarse-grained
intervals ranged from thinly to thickly bedded. Native and non-native material such as shells,
roots, woody material, and industrial slag were observed within various sediment types and
depths. Hydrocarbon odors were observed in 22 cores. Complete core logs and photographs are
provided in Appendixes B and C, respectively. A general description of cores collected during
the investigation is included in the text that follows.

Starting in the upstream area of Swan Creek, core SC21-SCO02 contained a mixture of fine and
coarse-grained intervals, with a basal gravel layer. SC21-SC03 was largely silt with some sand.
SC21-SC04 was comprised mainly of sand with a few beds of fine-grained material. SC21-SC06
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through -08 were comprised mostly of silt/clay with a little sand and trace amounts of gravel.
SC21-SCO09 contained alternating layers of organic clay/silt and sand, with sandy intervals
coarsening at depth. SC21-SC10 was comprised of fine-grained material with sand. SC21-SC11
was comprised mostly of sand, with a thick, siltier layer at the bottom. SC21-SC12 and -13 were
mostly silt/clay and some sand, coarsening slightly at depth. SC21-SC15 contained organic
silt/clay with a layer of sand. SC21-SC16 and -17 were highly variable, containing thin,
alternating layers of silt, clay, sand, and gravel, with most intervals containing organic material.
SC21-SC19 was comprised mainly of silt, with sand content decreasing at depth. SC21-SC20
and -21 were also comprised mainly of silt with a little sand and trace amounts of gravel, though
SC21-SC21 contained discreet intervals of coarse-grained material. SC21-SC22 was a nearly
equal mixture of fine- and coarse-grained material in the upper interval, becoming sandier at
depth. SC21-SC23 was mainly comprised of silt, with fine sand throughout. SC21-SC24 was
mainly silt/clay with a thin interval of sand near the bottom. SC21-SC25 had thick intervals of
organic silt/clay with a bed of silty sand between. SC21-SC26 was again mostly silt/clay with
some sand throughout. SC21-SC28 contained some gravel and sand near the top and generally
became finer-grained with depth, with fluctuations in amounts of sand, silt, and clay. SC21-SC29
was comprised of gravel, sand, and silt. SC21-SC30 contained mostly fine-grained material with
some basal sand and gravel. SC21-SC31 and -32 were largely silt/clay in the upper intervals,
with the lower half of SC31 alternating between fine-grained sand and organic silty intervals,
and SC32 containing a discreet sandy interval present above a basal silt/clay layer. Finally,
SC21-SC33, located at the confluence of Swan Creek and the Maumee River, was mostly fine-
grained at the top, with a gravelly interval below and a slightly sandier bottom. A cross-section
depicting the primary lithology of cores along Swan Creek is presented in Figure 3-2a.

In the Maumee River, starting with the location furthest upstream, SC21-MRO06 had a silty top
and sandy bed at the bottom. SC21-MRO05 was mainly comprised of silt/clay with a discreet
sandy bed halfway through the core. SC21-MR04 was almost entirely silt/clay, with a little sand
in the upper intervals. SC21-MR03-1 contained organic, slightly finer-grained material at the
top, with sandier intervals near the bottom. SC21-MR03-2 contained alternating layers of
silt/clay and sand, with variations in plasticity between finer layers and relative coarseness
between sandier layers. SC21-MR02 was almost entirely silt and/or clay. SC21-MR01 was
largely comprised of silt/clay, with a sandy interval halfway through the core. A cross-section
depicting the primary lithology of cores along the Maumee River is presented in Figure 3-2b.

3.2.3 Physical Properties - Grain Size and Moisture Content

A total of 143 samples (including field duplicates) were submitted for grain size with hydrometer
analysis. Of the total, 134 were discrete core and Ponar samples and 9 were composite samples
collected for waste characterization purposes. Detailed analytical results are presented in

Table 3-1a for discrete samples and Table 3-1b for composite samples.

Of the discrete samples, 87 were composed primarily (greater than 50 percent) of silt and clay.
Silt and clay content in samples ranged from 0.9 percent (SC21-SC01-SURF) to 100 percent
(SC21-SC24-0010). Of the discrete samples, 35 were composed primarily (greater than
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50 percent) of sand. Sand content in samples ranged from 3.9 percent (SC21-SC32-0010) to
93.4 percent (SC21-SC01-SURF).

Of the composite samples, 4 were composed primarily (greater than 50 percent) of silt and clay.
Silt and clay content in samples ranged from 28 percent (SC21-COMP-01) to 64.6 percent
(SC21-COMP-03). Of the composite samples, 3 were composed primarily (greater than

50 percent) of sand. Sand content in samples ranged from 31 percent (SC21-COMP-03) to

65.6 percent (SC21-COMP-01).

A total of 144 samples (including field duplicates) were submitted for moisture content analysis.
Of the total, 135 were discrete core and Ponar samples and 9 were composite samples collected
for waste characterization purposes. Detailed analytical results are presented in Table 3-1a for
discrete samples and Table 3-1b for composite samples.

In the discrete samples, moisture content in samples ranged from 15.6 percent (SC21-SCO01-
SURF) to 175.7 percent (SC21-MR04-0010). In the composite samples, moisture content in
samples ranged from 17.8 percent (SC21-COMP-03) to 60.9 percent (SC21-COMP-04). In some
samples, the moisture content exceeded 100 percent. This is due to the fact that the moisture
content analysis measures the ratio of the weight (mass) of water to the dry weight of solids in a
given mass of soil. In cases where the weight of the water in the soil is greater than the dry
weight of soil, the moisture content will be greater than 100 percent.

3.2.4 Total Petroleum Hydrocarbons and Oil and Grease

A total of 144 sediment samples (including field duplicates) were submitted for TPH-DRO
(C10-C28)/ORO0 (C28-C40) and oil and grease analysis. Of the total, 135 were discrete core and
Ponar samples and 9 were composite samples collected for waste characterization purposes.
Detailed analytical results are presented in Table 3-2a for discrete samples and Table 3-2b for
composite samples. Figure 3-4a presents the summed TPH results (C10 to C40) and Figures 3-4b
and 3-4c present the DRO and ORO fraction results, respectively. Figure 3-5 presents oil and
grease results.

In the discrete samples, TPH was detected in 135 of 135 samples submitted. Concentrations of
TPH ranged from 23.5 milligrams per kilogram (mg/kg) (SC21-SC07-4060) to 4,500 mg/kg
(SC21-SC21-1020). DRO was detected in 134 of 135 samples submitted. Concentrations of
DRO ranged from 8.5 mg/kg (SC21-SC07-4060) to 3,700 mg/kg (SC21-SC31-1020). ORO was
detected in 121 of 135 samples submitted, and concentrations ranged from 10 mg/kg
(SC21-SC10-0010) to 1,300 mg/kg (SC21-SC21-1020). Oil and grease was detected in 94 of
135 samples submitted and concentrations ranged from 110 mg/kg (SC21-SC06-2040) to
11,000 mg/kg (SC21-SC17-6080).

In the composite samples, TPH was detected in 9 of 9 samples submitted. Concentrations of
TPH ranged from 129 mg/kg (SC21-COMP-06) to 3,880 mg/kg (SC21-COMP-05FD). DRO
was detected in 9 of 9 samples submitted. Concentrations of DRO ranged from 100 mg/kg

(SC21-COMP-06) to 3,100 mg/kg (SC21-COMP-05FD). ORO was detected in 9 of 9 samples
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submitted, and concentrations ranged from 29 mg/kg (SC21-COMP-06) to 780 mg/kg
(SC21-COMP-05FD). Qil and grease was detected in 9 of 9 samples submitted and
concentrations ranged from 280 mg/kg (SC21-COMP-03) to 2,000 mg/kg (SC21-COMP-05,
SC21-COMP-05FD).

3.2.5 Total Organic Carbon

A total of 144 samples (including field duplicates) were submitted for TOC analysis. Of the total,
135 were discrete core and Ponar samples and 9 were composite samples collected for waste
characterization purposes. Detailed analytical results are presented in Table 3-3a for discrete
samples and Table 3-3b for composite samples.

In discrete samples, TOC concentrations ranged from 0.459 percent (SC21-SC04-4060FD) to
94.3 percent (SC21-SC21-2040). In composite samples, TOC concentrations ranged from
1.32 percent (SC21-COMP-03) to 5.26 percent (SC21-COMP-Q7).

3.2.6 Metals

A total of 144 sediment samples (including field duplicates) were submitted for TAL metals
analysis. Of the total, 135 were discrete core and Ponar samples and 9 were composite samples
collected for waste characterization purposes. Detailed analytical results are presented in
Table 3-3a for discrete samples and Table 3-3b for composite samples. Figure 3-6 through
Figure 3-27 present individual metals results.

Results were compared to respective TEC, PEC, and Ohio SRV. Of the 23 analyzed metals,

22 have screening criteria: 8 have TEC/PEC values (arsenic, cadmium, chromium, copper, lead,
mercury, nickel, and zinc) from MacDonald et al. (2000), and 22 have an Ohio SRV (aluminum,
antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead,
magnesium, manganese, mercury, nickel, potassium, selenium. silver, thallium, vanadium, and
zinc) from Ohio EPA (2018). The results discussion for metals focuses on the comparison to the
Ohio SRV and the PEC, as available.

Aluminum

Aluminum sediment sample results are presented in Figure 3-6. In the discrete samples,
aluminum was detected in 135 samples and concentrations ranged from 2,860 mg/kg
(SC21-SC04-4060) to 27,800 mg/kg (SC21-MR04-1020). Of the total samples submitted for
aluminum analysis (including field duplicates), 0 had concentrations that exceeded the Ohio
SRV (42,000 mg/kg). There is no PEC value for aluminum.

In the composite samples, aluminum was detected in 9 samples and concentrations ranged from
5,640 mg/kg (SC21-COMP-02) to 18,200 mg/kg (SC21-COMP-07). Of the total samples
submitted for aluminum analysis (including field duplicates), 0 had concentrations that exceeded
the Ohio SRV (42,000 mg/kg). There is no PEC value for aluminum.
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Antimony

Antimony sediment sample results are presented in Figure 3-7. In the discrete samples, antimony
was detected in 10 samples and concentrations ranged from 2.2 mg/kg SC21-SC21-1020, SC21-
SC28-0010FD) to 9.2 mg/kg (SC21-SC29-0010). Of the total samples submitted for antimony
analysis (including field duplicates), 10 had concentrations that exceeded the Ohio SRV (0.84
mg/kg). There is no PEC value for antimony.

Antimony was not detected in any of the composite samples.

Arsenic

Arsenic sediment sample results are presented in Figure 3-8. In the discrete samples, arsenic was
detected in 135 samples and concentrations ranged from 1.2 mg/kg (SC21-SC25-0010) to

394 mg/kg (SC21-SC31-2040). Of the total samples submitted for arsenic analysis (including
field duplicates), 59 had concentrations that exceeded the Ohio SRV (11 mg/kg) and 19 had
concentrations that exceeded the PEC (33 mg/kQ).

In the composite samples, arsenic was detected in 9 samples and concentrations ranged from
6.5 mg/kg (SC21-COMP-01) to 60.7 mg/kg (SC21-COMP-07). Of the total samples submitted
for arsenic analysis (including field duplicates), 6 had concentrations that exceeded the Ohio
SRV (11 mg/kg) and 2 had concentrations that exceeded the PEC (33 mg/kg).

Barium

Barium sediment sample results are presented in Figure 3-9. In the discrete samples, barium was
detected in 135 samples and concentrations ranged from 15 mg/kg (SC21-SC04-4060) to

298 mg/kg (SC21-SC21-2040). Of the total samples submitted for barium analysis (including
field duplicates), 5 had concentrations that exceeded the Ohio SRV (210 mg/kg). There is no
PEC value for barium.

In the composite samples, barium was detected in 9 samples and concentrations ranged from
53.2 mg/kg (SC21-COMP-02) to 191 mg/kg (SC21-COMP-07). Of the total samples submitted for
barium analysis (including field duplicates), none had concentrations that exceeded the Ohio
SRV (210 mg/kg). There is no PEC value for barium.

Beryllium

Beryllium sediment sample results are presented in Figure 3-10. In the discrete samples,
beryllium was detected in 135 samples and concentrations ranged from 0.13 mg/kg (SC21-SCO04-
4060) to 1.2 mg/kg (SC21-MR04-1020). Of the total samples submitted for beryllium analysis
(including field duplicates), 25 had concentrations that exceeded the Ohio SRV (0.8 mg/kg).
There is no PEC value for beryllium.
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In the composite samples, beryllium was detected in 9 samples and concentrations ranged from
0.31 mg/kg (SC21-COMP-02) to 0.94 mg/kg (SC21-COMP-07). Of the total samples submitted
for beryllium analysis (including field duplicates), 1 had a concentration that exceeded the
Ohio SRV (0.8 mg/kg). There is no PEC value for beryllium.

Cadmium

Cadmium sediment sample results are presented in Figure 3-11. In the discrete samples,
cadmium was detected in 130 samples and concentrations ranged from 0.12 mg/kg (SC21-SC04-
4060FD) to 11.5 mg/kg (SC21-SC21-2040). Of the total samples submitted for cadmium
analysis (including field duplicates), 52 had concentrations that exceeded the Ohio SRV (0.96
mg/kg) and 6 had concentrations that exceeded the PEC (4.98 mg/kg).

In the composite samples, cadmium was detected in 9 samples and concentrations ranged from
0.5 mg/kg (SC21-COMP-06) to 4.8 mg/kg (SC21-COMP-07). Of the total samples submitted for
cadmium analysis (including field duplicates), 6 had concentrations that exceeded the Ohio SRV
(0.96 mg/kg) and none had concentrations that exceeded the PEC (4.98 mg/kg).

Calcium

Calcium sediment sample results are presented in Figure 3-12. In the discrete samples, calcium
was detected in 135 samples and concentrations ranged from 394 mg/kg (SC21-SC25-0010) to
132,000 mg/kg (SC21-SC20-0010). Of the total samples submitted for calcium analysis
(including field duplicates), 1 had a concentration that exceeded the Ohio SRV (110,000 mg/kg).
There is no PEC value for calcium.

In the composite samples, calcium was detected in 9 samples and concentrations ranged from
26,300 mg/kg (SC21-COMP-05FD) to 84,900 mg/kg (SC21-COMP-03). Of the total samples
submitted for calcium analysis (including field duplicates), none had a concentration that
exceeded the Ohio SRV (110,000 mg/kg). There is no PEC value for calcium.

Chromium

Chromium sediment sample results are presented in Figure 3-13. In the discrete samples,
chromium was detected in 135 samples and concentrations ranged from 5.3 mg/kg
(SC21-SC04-4060) to 1,820 mg/kg (SC21-SC19-0010). Of the total samples submitted for
chromium analysis (including field duplicates), 10 had concentrations that exceeded the
Ohio SRV (51 mg/kg) and 6 had concentrations that exceeded the PEC (111 mg/kg).

In the composite samples, chromium was detected in 9 samples and concentrations ranged from
13.6 mg/kg (SC21-COMP-02) to 415 mg/kg (SC21-COMP-08). Of the total samples submitted
for chromium analysis (including field duplicates), 2 had concentrations that exceeded the
Ohio SRV (51 mg/kg) and 1 had a concentration that exceeded the PEC (111 mg/kg).
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Cobalt

Cobalt sediment sample results are presented in Figure 3-14. In the discrete samples, cobalt was
detected in 134 samples and concentrations ranged from 3.2 mg/kg (SC21-SCREF-SURF) to
17.4 mg/kg (SC21-SC12-1020). Of the total samples submitted for cobalt analysis (including
field duplicates), 10 had concentrations that exceeded the Ohio SRV (12 mg/kg). There is no
PEC value for cobalt.

In the composite samples, cobalt was detected in 9 samples and concentrations ranged from
5.8 mg/kg (SC21-COMP-02) to 13.4 mg/kg (SC21-COMP-07). Of the total samples submitted
for cobalt analysis (including field duplicates), 1 had a concentration that exceeded the Ohio
SRV (12 mg/kg). There is no PEC value for cobalt.

Copper

Copper sediment sample results are presented in Figure 3-15. In the discrete samples, copper
was detected in 135 samples and concentrations ranged from 3.7 mg/kg (SC21-SC25-0010) to
1,210 mg/kg (SC21-SC19-0010). Of the total samples submitted for copper analysis (including
field duplicates), 80 had concentrations that exceeded the Ohio SRV (42 mg/kg) and 24 had
concentrations that exceeded the PEC (149 mg/kg).

In the composite samples, copper was detected in 9 samples and concentrations ranged from

39 mg/kg (SC21-COMP-02) to 345 mg/kg (SC21-COMP-04). Of the total samples submitted for
copper analysis (including field duplicates), 8 had concentrations that exceeded the Ohio SRV
(42 mg/kg) and 3 had concentrations that exceeded the PEC (149 mg/kg).

Iron

Iron sediment sample results are presented in Figure 3-16. In the discrete samples, iron was
detected in 135 samples and concentrations ranged from 2,490 mg/kg (SC21-SC25-0010) to
33,600 mg/kg (SC21-MR04-1020). Of the total samples submitted for iron analysis (including
field duplicates), none had concentrations that exceeded the Ohio SRV (44,000 mg/kg). There is
no PEC value for iron.

In the composite samples, iron was detected in 9 samples and concentrations ranged from
10,800 mg/kg (SC21-COMP-02) to 29,100 mg/kg (SC21-COMP-07). Of the total samples
submitted for iron analysis (including field duplicates), none had concentrations that exceeded
the Ohio SRV (44,000 mg/kg). There is no PEC value for iron.

Lead

Lead sediment sample results are presented in Figure 3-17. In the discrete samples, lead was
detected in 135 samples and concentrations ranged from 3.6 mg/kg (SC21-SC04-4060) to
1,290 mg/kg (SC21-SC21-2040). Of the total samples submitted for lead analysis (including
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field duplicates), 77 had concentrations that exceeded the Ohio SRV (47 mg/kg) and 52 had
concentrations that exceeded the PEC (128 mg/kg).

In the composite samples, lead was detected in 9 samples and concentrations ranged from

43.7 mg/kg (SC21-COMP-01) to 570 mg/kg (SC21-COMP-07). Of the total samples submitted
for lead analysis (including field duplicates), 8 had concentrations that exceeded the Ohio SRV
(47 mg/kg) and 5 had concentrations that exceeded the PEC (128 mg/kg).

Magnesium

Magnesium sediment sample results are presented in Figure 3-18. In the discrete samples,
magnesium was detected in 135 samples and concentrations ranged from 270 mg/kg
(SC21-SC25-0010) to 23,800 mg/kg (SC21-MR04-4060). Of the total samples submitted for
magnesium analysis (including field duplicates), none had concentrations that exceeded the
Ohio SRV (29,000 mg/kg). There is no PEC value for magnesium.

In the composite samples, magnesium was detected in 9 samples and concentrations ranged from
8,160 mg/kg (SC21-COMP-05FD) to 21,600 mg/kg (SC21-COMP-03). Of the total samples
submitted for magnesium analysis (including field duplicates), none had concentrations that
exceeded the Ohio SRV (29,000 mg/kg). There is no PEC value for magnesium.

Manganese

Manganese sediment sample results are presented in Figure 3-19. In the discrete samples,
manganese was detected in 135 samples and concentrations ranged from 9.7 mg/kg
(SC21-SC25-0010) to 670 mg/kg (SC21-MR03-A-1020, SC21-MR04-1020). Of the total
samples submitted for manganese analysis (including field duplicates), none had concentrations
that exceeded the Ohio SRV (1,000 mg/kg). There is no PEC value for manganese.

In the composite samples, manganese was detected in 9 samples and concentrations ranged from
201 mg/kg (SC21-COMP-02) to 546 mg/kg (SC21-COMP-03). Of the total samples submitted
for manganese analysis (including field duplicates), none had concentrations that exceeded the
Ohio SRV (1,000 mg/kg). There is no PEC value for manganese.

Mercury

Mercury sediment sample results are presented in Figure 3-20. In the discrete samples, mercury
was detected in 115 samples and concentrations ranged from 0.016 mg/kg (SC21-SC07-2040) to
4.6 mg/kg (SC21-SC31-2040). Of the total samples submitted for mercury analysis (including
field duplicates), 78 had concentrations that exceeded the Ohio SRV (0.12 mg/kg) and 31 had
concentrations that exceeded the PEC (1.06 mg/kg).

In the composite samples, mercury was detected in 9 samples and concentrations ranged from
0.075 mg/kg (SC21-COMP-01) to 1.2 mg/kg (SC21-COMP-07). Of the total samples submitted
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for mercury analysis (including field duplicates), 7 had concentrations that exceeded the Ohio
SRV (0.12 mg/kg) and 1 had a concentration that exceeded the PEC (1.06 mg/kg).

Nickel

Nickel sediment sample results are presented in Figure 3-21. In the discrete samples, nickel was
detected in 135 samples and concentrations ranged from 5.9 mg/kg (SC21-SC25-0010) to

97.1 mg/kg (SC21-SC29-0010). Of the total samples submitted for nickel analysis (including
field duplicates), 14 had concentrations that exceeded the Ohio SRV (36 mg/kg) and 6 had
concentrations that exceeded the PEC (48.6 mg/kg).

In the composite samples, nickel was detected in 9 samples and concentrations ranged from

14.2 mg/kg (SC21-COMP-02) to 47.8 mg/kg (SC21-COMP-08). Of the total samples submitted
for nickel analysis (including field duplicates), 2 had concentrations that exceeded the Ohio SRV
(36 mg/kg) and none had concentrations that exceeded the PEC (48.6 mg/kg).

Potassium

Potassium sediment sample results are presented in Figure 3-22. In the discrete samples,
potassium was detected in 135 samples and concentrations ranged from 255 mg/kg
(SC21-SC25-0010) to 6,830 mg/kg (SC21-SC12-1020). Of the total samples submitted for
potassium analysis (including field duplicates), none had concentrations that exceeded the
Ohio SRV (12,000 mg/kg). There is no PEC value for potassium.

In the composite samples, potassium was detected in 9 samples and concentrations ranged from
1,250 mg/kg (SC21-COMP-02) to 4,050 mg/kg (SC21-COMP-03). Of the total samples
submitted for potassium analysis (including field duplicates), none had concentrations that
exceeded the Ohio SRV (12,000 mg/kg). There is no PEC value for potassium.

Selenium

Selenium was not detected in any of the 2021 sediment samples, but the historical sediment
sample results are presented in Figure 3-23.

Silver

Silver sediment sample results are presented in Figure 3-24. In the discrete samples, silver was
detected in 56 samples and concentrations ranged from 0.21 mg/kg (SC21-SC09-2040) to

7.2 mg/kg (SC21-SC21-2040). Of the total samples submitted for silver analysis (including field
duplicates), 52 had concentrations that exceeded the Ohio SRV (0.43 mg/kg). There is no PEC
value for silver.

In the composite samples, silver was detected in 3 samples and concentrations ranged from
0.47 mg/kg (SC21-COMP-05) to 2.1 mg/kg (SC21-COMP-08). Of the total samples submitted
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for silver analysis (including field duplicates), 3 had concentrations that exceeded the Ohio SRV
(0.43 mg/kg). There is no PEC value for silver.

Sodium

There is no Ohio SRV or PEC value for sodium, so sediment results are not presented on a
figure.

In the discrete samples, sodium was detected in 133 samples and concentrations ranged from
82.1 mg/kg (SC21-SC04-4060) to 1,520 mg/kg (SC21-SC03-1020).

In the composite samples, sodium was detected in 9 samples and concentrations ranged from
187 mg/kg (SC21-COMP-05FD) to 450 mg/kg (SC21-COMP-Q7).

Thallium

Thallium was not detected in any of the 2021 sediment samples, but the historical sediment
sample results are presented in Figure 3-25.

Vanadium

Vanadium sediment sample results are presented in Figure 3-26. In the discrete samples,
vanadium was detected in 135 samples and concentrations ranged from 8.9 mg/kg
(SC21-SC04-4060) to 57 mg/kg (SC21-SC12-1020). Of the total samples submitted for
vanadium analysis (including field duplicates), 13 had concentrations that exceeded the
Ohio SRV (40 mg/kg). There is no PEC value for vanadium.

In the composite samples, vanadium was detected in 9 samples and concentrations ranged from
15.7 mg/kg (SC21-COMP-02) to 41.8 mg/kg (SC21-COMP-07 ). Of the total samples submitted
for vanadium analysis (including field duplicates), 1 had a concentration that exceeded the

Ohio SRV (40 mg/kg). There is no PEC value for vanadium.

Zinc

Zinc sediment sample results are presented in Figure 3-27. In the discrete samples, zinc was
detected in 135 samples and concentrations ranged from 6 mg/kg (SC21-SC25-0010) to
1,290 mg/kg (SC21-SC25-4060). Of the total samples submitted for zinc analysis (including
field duplicates), 56 had concentrations that exceeded the Ohio SRV (190 mg/kg) and 21 had
concentrations that exceeded the PEC (459 mg/kg).

In the composite samples, zinc was detected in 9 samples and concentrations ranged from

108 mg/kg (SC21-COMP-03) to 680 mg/kg (SC21-COMP-07). Of the total samples submitted
for zinc analysis (including field duplicates), 5 had concentrations that exceeded the Ohio SRV
(190 mg/kg) and 2 had concentrations that exceeded the PEC (459 mg/kg).
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3.2.7 Ratio of Simultaneously Extracted Metals to Acid Volatile Sulfide

The bioavailability of divalent metals to aquatic organisms is influenced by the presence of AVS.
In low oxygenated (anaerobic) environments, divalent metals precipitate as metal sulfides,
making them unavailable for uptake by aquatic organisms. Using this method, five metals
(cadmium, copper, lead, nickel, and zinc) were extracted, measured, converted to units of
micromoles per gram (umol/g) and added together (including any values that were J-qualified) to
determine the amount of SEM. If a metal was not detected, it was considered a zero in the
calculation. SEM was then compared to the amount of AVS detected (units of umol/g) in the
same sediment sample. If AVS was not detected in the sample, the SEM/AVS ratio was not
calculated.

An SEM/AVS ratio less than 1 indicates a high degree of probability that the metals are bound as
metal sulfides and not bioavailable to aquatic organisms. If the SEM/AVS ratio is greater than 1,
then the metals in sediment exceed the sulfide binding ability and have a higher probability of
being bioavailable to aquatic organisms (EPA 2005).

A total of 51 discrete surface samples, including field duplicates, were submitted for SEM and
AVS analysis and the SEM/AVS ratio was calculated (Table 3-4). Two samples had a ratio
greater than 1 (ratios in parentheses): SC21-SC01-SURF (6.04) and SC21-SC19-0010 (1.93).
The SEM/AVS ratio was not calculated for 5 samples (SC21-SC06-0010, SC21-SC08-0010,
SC21-SC10-0010, SC21-SC12-0010, and SC21-SC20-0010) because AVS was not detected.
With the exception of these 7 samples, all samples produced SEM/AVS ratios less than 1,
indicating a high probability that the metals are bound as sulfides and not bioavailable.

Organic carbon content also can reduce bioavailability of metals. The sum of SEM — AVS
difference is divided by fraction of organic carbon in sediment. Per EPA guidance (2005), if the
result is <130 pmol/goc, then toxicity to benthic invertebrates is not anticipated. If the result is
>3,000 umol/goc, then toxicity is likely. If the result is between 130 and 3,000 umol/goc, then
toxicity is uncertain (Interstate Technology & Regulatory Council 2011).

A total of 51 discrete surface samples, including field duplicates, were submitted for SEM and
AVS analysis and the (X SEM - AVS) / fraction of organic carbon ratio was calculated

(Table 3-4). One sample had a ratio greater than 130 pmol/goc: SC21-SC19-0010 (187 pumol/goc).
There were no samples with results >3,000 pmol/goc.

3.2.8 Polychlorinated Biphenyl Aroclors

There are TEC and PEC values only for total PCB concentrations, not for individual Aroclors:
59.8 and 676 micrograms per kilogram (ug/kg), respectively. Total PCB Aroclor concentrations
were calculated and compared to the screening criteria by summing the concentrations of
individual PCB Aroclors with non-detects treated as 0 (ND=0). A total of 139 sediment samples,
including field duplicates, were submitted for PCB Aroclor analysis of 9 individual Aroclors. Of
the total, 130 were discrete core and Ponar samples and 9 were composite samples collected for
waste characterization purposes. Detailed analytical results of individual Aroclor concentrations
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and summed totals are presented in Table 3-5a for discrete samples and Table 3-5b for composite
samples. The summed total PCBs sediment sample results are presented in Figure 3-28.

In discrete samples, 5 of the individual Aroclors were detected: Aroclor-1242, Aroclor-1248,
Aroclor-1254, Aroclor-1260, and Aroclor-1268. Aroclor-1242 was detected in 53 of the samples
submitted, Aroclor-1248 in 5 samples, Aroclor-1254 in 44, Aroclor-1260 in 8 samples, and
Aroclor-1268 was detected in 4 samples. Total PCB Aroclor concentrations (ND=0) ranged from
18.7 ng/kg (SC21-SC32-6080) to 31,400 pg/kg (SC21-SC15-1020). Of the samples submitted,
47 (including field duplicates) had total PCB concentrations (ND=0) that exceeded the TEC
(59.8 pg/kg) and 11 samples exceeded the PEC (676 ug/kg).

In composite samples, 3 of the individual Aroclors were detected: Aroclor-1242, Aroclor-1254,
and Aroclor-1268. Aroclor-1242 was detected in 9 of the samples submitted, Aroclor-1254 in 6,
and Aroclor-1268 in 1. Total PCB Aroclor concentrations (ND=0) ranged from 51 pg/kg
(SC21-COMP-03) to 15,000 pg/kg (SC21-COMP-05, SC21-COMP-05FD). Of the samples
submitted, 8 (including field duplicates) had total PCB concentrations (ND=0) that exceeded the
TEC (59.8 pg/kg) and 3 samples exceeded the PEC (676 pg/kg).

3.2.9 Polychlorinated Biphenyl Congeners

There are TEC and PEC values only for total PCB concentrations, not for individual congeners:
59.8 and 676 pg/kg, respectively. Total PCB congener concentrations were calculated and
compared to the screening criteria by summing the concentrations of individual PCB congeners
with non-detects treated as 0 (ND=0).

A total of 5 discrete sediment samples, including field duplicates, were submitted for PCB
congener analysis. Total PCB congener concentrations (ND=0) ranged from 30.6 ug/kg
(SC21-SC11-SURF) to 17,279 pg/kg (SC21-SC18-SURFFD). Of the samples submitted,

4 (including field duplicates) had total PCB concentrations (ND=0) that exceeded the TEC
(59.8 pg/kg) and 2 samples exceeded the PEC (676 pg/kg). Individual congener concentrations
as well as the summed totals are presented in Table 3-6.

The surface samples analyzed for PCB congeners (SC21-SC11, SC21-SC14, SC21-SC18, and
SC21-SCREF) were also analyzed for PCB aroclors (see below). It is worth noting, the aroclor
and congener total concentrations did not follow a specific pattern in relation to each other. For
SC21-SC11, the total PCB congener concentration was between 5 to 10 times lower than the
total PCB aroclor concentration. For SC21-SC14, the total PCB congener and total PCB aroclor
concentrations were similar. For SC21-SC18, the total PCB congener concentrations of the
parent and duplicate samples was approximately half of or nearly equal to the total PCB aroclor
concentration. For SC21-SCREF, the total PCB congener concentration was between 5 to 10
times higher than the total PCB aroclor concentration. However, when the total PCB congener
and total PCB aroclor concentrations were compared to the PEC, both either exceeded or did not
exceed for a given sample.
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Sample Location SC21-SC11 SC21-SC14 SC21-SC18/ SC21-SCREF
SC21-SC18 (FD)
Total PCB Congeners

Sample Date 11/9/2021 11/9/2021 11/9/2021 11/9/2021

Depth Interval 0-0.5 0-0.5 0-0.5 0-0.5

Total PCB Congener 30.6 170 8,400/17,279 406

Concentration (ug/kg)

Total PCB Aroclor Data at Locations Analyzed for Congeners

Sample Date 11/10/2021 11/9/2021 11/9/2021 11/9/2021

Depth Interval 0-0.5 0-0.5 0-0.5 0-0.5

Total PCB Aroclor 224 127 17,000 60

Concentration (pg/kg)

Note: Underlined and bolded values indicate a concentration exceeding the TEC (59.8 pg/kg). Shaded cells

indicate a concentration exceeding the PEC (676 pg/kg). See also Tables 3-5A and 3-6.

3.2.10 Polycyclic Aromatic Hydrocarbons

A total of 131 sediment samples, including field duplicates, were submitted for 17 PAH analysis.
Of the total, 122 were discrete core and Ponar samples and 9 were composite samples collected
for waste characterization purposes. Tables 3-7a and 3-7b provide the PAH results. In discrete
samples, each of the 17 individual PAHs was detected in at least 1 sample, In composite
samples, with the exception of dibenzo(a,h)anthracene, each of the 17 individual PAHs was
detected in at least 1 sample, 9 had concentrations that exceeded respective PEC values in at
least 1 sample, and 16 had concentrations that exceeded respective Region 4 ESV in at least

1 sample.

A total of 13 discrete sediment samples, including field duplicates, were submitted for 34 PAH
analysis. Table 3-8 provides the results for each of the analyzed 34 PAHSs.
Nine of the 17 individual analyzed PAHs have PEC values from MacDonald et al. (2000) and
each of the 17 has a Region 4 ESV. The results discussion focuses on the comparison to the PEC
values, if available, and comparisons to the Region 4 ESV are discussed where PEC values are

not available.

3.2.10.1 17 Polycyclic Aromatic Hydrocarbons

Results for individual 17 PAHSs are provided below. Detailed analytical results of 17 PAH
analysis are presented in Table 3-7a for discrete samples and Table 3-7b for composite samples.
The summed total 17 PAHs (ND=1/2 RL) sediment sample results are presented in Figure 3-29.

2-Methylnaphthalene

In discrete samples, 2-methylnaphthalene was detected in 114 of the 122 samples submitted for
analysis. 2-Methylnaphthalene concentrations ranged from 0.58 pg/kg (SC21-SC07-2040FD) to
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63,000 pg/kg (SC21-SC24-2040). Of the total samples submitted for 2-methylnaphthalene,
73 exceeded the Region 4 ESV (20.2 pg/kg). There is no PEC value for 2-methylnaphthalene.

In composite samples, 2-methylnaphthalene was detected in 9 of the 9 samples submitted for
analysis. 2-Methylnaphthalene concentrations ranged from 17 pg/kg (SC21-COMP-01) to
4,700 pg/kg (SC21-COMP-08). Of the total samples submitted for 2-methylnaphthalene,

8 exceeded the Region 4 ESV (20.2 pg/kg). There is no PEC value for 2-methylnaphthalene.

Acenaphthene

In discrete samples, acenaphthene was detected in 115 of the 122 samples submitted for analysis.
Acenaphthene concentrations ranged from 1.9ug/kg (SC21-SC07-2040FD) to 89,000 pg/kg
(SC21-SC09-0010). Of the total samples submitted for acenaphthene, 101 exceeded the Region 4
ESV (6.71 pg/kg). There is no PEC value for acenaphthene.

In composite samples, acenaphthene was detected in 9 of the 9 samples submitted for analysis.
Acenaphthene concentrations ranged from 63 pg/kg (SC21-COMP-01) to 16,000 pg/kg
(SC21-COMP-05FD). Of the total samples submitted for acenaphthene, 9 exceeded the Region 4
ESV (6.71 pg/kg). There is no PEC value for acenaphthene.

Acenaphthylene

In discrete samples, acenaphthylene was detected in 110 of the 122 samples submitted for
analysis. Acenaphthylene concentrations ranged from 0.91 pg/kg (SC21-SC20-1020,
SC21-SC07-2040FD) to 5,800 pg/kg (SC21-SC31-4060). Of the total samples submitted for
acenaphthylene, 90 exceeded the Region 4 ESV (5.9 ug/kg). There is no PEC value for
acenaphthylene.

In composite samples, acenaphthylene was detected in 9 of the 9 samples submitted for analysis.
Acenaphthylene concentrations ranged from 45 ug/kg (SC21-COMP-01) to 1,400 pg/kg
(SC21-COMP-05FD). Of the total samples submitted for acenaphthylene, 9 exceeded the
Region 4 ESV (5.9 pg/kg). There is no PEC value for acenaphthylene.

Anthracene

In discrete samples, anthracene was detected in 115 of the 122 samples submitted for analysis.
Anthracene concentrations ranged from 1.2 pg/kg (SC21-SC07-2040FD) to 50,000 pg/kg
(SC21-SC31-4060). Of the total samples submitted for anthracene (including field duplicates),
51 had concentrations that exceeded the PEC (845 pg/kg).

In composite samples, anthracene was detected in 9 of the 9 samples submitted for analysis.
Anthracene concentrations ranged from 160 pg/kg (SC21-COMP-01) to 15,000 pg/kg
(SC21-COMP-05FD). Of the total samples submitted for anthracene (including field duplicates),
7 had concentrations that exceeded the PEC (845 pg/kg).
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Benzo(a)anthracene

In discrete samples, benzo(a)anthracene was detected in 116 of the 122 samples submitted for
analysis. Benzo(a)anthracene concentrations ranged from 0.59 pg/kg (SC21-SC12-2040) to
38,000 ng/kg (SC21-SC31-4060). Of the total samples submitted for benzo(a)anthracene
(including field duplicates), 57 had concentrations that exceeded the PEC (1,050 pg/kg).

In composite samples, benzo(a)anthracene was detected in 9 of the 9 samples submitted for
analysis. Benzo(a)anthracene concentrations ranged from 470 pg/kg (SC21-COMP-01) to
9,400 pg/kg (SC21-COMP-05FD). Of the total samples submitted for benzo(a)anthracene
(including field duplicates), 6 had concentrations that exceeded the PEC (1,050 pg/kg).

Benzo(a)pyrene

In discrete samples, benzo(a)pyrene was detected in 116 of the 122 samples submitted for
analysis. Benzo(a)pyrene concentrations ranged from 0.51 pg/kg (SC21-SC12-2040) to

25,000 pg/kg (SC21-SC31-4060). Of the total samples submitted for benzo(a)pyrene (including
field duplicates), 46 had concentrations that exceeded the PEC (1,450 pg/kg).

In composite samples, benzo(a)pyrene was detected in 8 of the 9 samples submitted for analysis.
Benzo(a)pyrene concentrations ranged from 380 pg/kg (SC21-COMP-02) to 5,200 pg/kg
(SC21-COMP-05FD). Of the total samples submitted for benzo(a)pyrene (including field
duplicates), 5 had concentrations that exceeded the PEC (1,450 pg/kg).

Benzo(b)fluoranthene

In discrete samples, benzo(b)fluoranthene was detected in 117 of the 122 samples submitted for
analysis. Benzo(b)fluoranthene concentrations ranged from 0.69 pg/kg (SC21-SC12-2040) to
20,000 pg/kg (SC21-SC31-4060). Of the total samples submitted for benzo(b)fluoranthene,

78 had concentrations that exceeded the Region 4 ESV (190 pg/kg). There is no PEC value for
benzo(b)fluoranthene.

In composite samples, benzo(b)fluoranthene was detected in 9 of the 9 samples submitted for
analysis. Benzo(b)fluoranthene concentrations ranged from 340 pg/kg (SC21-COMP-03) to
5,600 pg/kg (SC21-COMP-05FD). Of the total samples submitted for benzo(b)fluoranthene,
9 had concentrations that exceeded the Region 4 ESV (190 pg/kg). There is no PEC value for
benzo(b)fluoranthene.

Benzo(g,h,i)perylene

In discrete samples, benzo(g,h,i)perylene was detected in 116 of the 122 samples submitted for
analysis. Benzo(g,h,i)perylene concentrations ranged from 1.2 pg/kg (SC21-SC07-2040FD) to
8,100 pg/kg (SC21-SC31-4060). Of the total samples submitted for benzo(g,h,i)perylene
(including field duplicates), 73 had concentrations that exceeded the Region 4 ESV (170 pg/kg).
There is no PEC value for benzo(g,h,i)perylene.
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In composite samples, benzo(g,h,i)perylene was detected in 9 of the 9 samples submitted for
analysis. Benzo(g,h,i)perylene concentrations ranged from 98 pg/kg (SC21-COMP-03) to
1,500 pg/kg (SC21-COMP-08). Of the total samples submitted for benzo(g,h,i)perylene
(including field duplicates), 7 had concentrations that exceeded the Region 4 ESV (170 pg/kg).
There is no PEC value for benzo(g,h,i)perylene.

Benzo(k)fluoranthene

In discrete samples, benzo(k)fluoranthene was detected in 109 of the 122 samples submitted for
analysis. Benzo(k)fluoranthene concentrations ranged from 0.85 pg/kg (SC21-SC07-2040FD) to
8,600 pg/kg (SC21-SC31-4060). Of the total samples submitted for benzo(k)fluoranthene
(including field duplicates), 64 had concentrations that exceeded the Region 4 ESV (240 pg/kg).
There is no PEC value for benzo(k)fluoranthene.

In composite samples, benzo(k)fluoranthene was detected in 9 of the 9 samples submitted for
analysis. Benzo(k)fluoranthene concentrations ranged from 110 pg/kg (SC21-COMP-03) to
2,400 pg/kg (SC21-COMP-05FD). Of the total samples submitted for benzo(k)fluoranthene
(including field duplicates), 6 had concentrations that exceeded the Region 4 ESV (240 ug/kg).
There is no PEC value for benzo(k)fluoranthene.

Chrysene

In discrete samples, chrysene was detected in 118 of the 122 samples submitted for analysis.
Chrysene concentrations ranged from 1.8 pug/kg (SC21-SC12-2040) to 28,000 pg/kg
(SC21-SC31-4060). Of the total samples submitted for chrysene (including field duplicates),
51 had concentrations that exceeded the PEC (1,290 pg/kg).

In composite samples, chrysene was detected in 9 of the 9 samples submitted for analysis.
Chrysene concentrations ranged from 440 pg/kg (SC21-COMP-01) to 7,400 ug/kg
(SC21-COMP-05FD). Of the total samples submitted for chrysene (including field duplicates),
5 had concentrations that exceeded the PEC (1,290 pg/kg).

Dibenzo(a,h)anthracene

In discrete samples, dibenzo(a,h)anthracene was detected in 4 of the 122 samples submitted for
analysis. Dibenzo(a,h)anthracene concentrations ranged from 0.44 pg/kg (SC21-SC06-2040) to
3.9 po/kg (SC21-SC11-2040). Of the total samples submitted for dibenzo(a,h)anthracene
(including field duplicates), none had concentrations that exceeded the Region 4 ESV

(33 ng/kg). There is no PEC value for dibenzo(a,h)anthracene.

Dibenzo(a,h)anthracene was not detected in the 9 composite samples submitted for analysis.
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Fluoranthene

In discrete samples, fluoranthene was detected in 117 of the 122 samples submitted for analysis.
Fluoranthene concentrations ranged from 0.82 pg/kg (SC21-SC12-2040) to 97,000 pg/kg
(SC21-SC31-4060). Of the total samples submitted for fluoranthene (including field duplicates),
59 had concentrations that exceeded the PEC (2,230 pg/kg).

In composite samples, fluoranthene was detected in 9 of the 9 samples submitted for analysis.
Fluoranthene concentrations ranged from 1,100 pg/kg (SC21-COMP-01) to 30,000 pg/kg
(SC21-COMP-05FD). Of the total samples submitted for fluoranthene (including field
duplicates), 6 had concentrations that exceeded the PEC (2,230 pg/kg).

Fluorene

In discrete samples, fluorene was detected in 116 of the 122 samples submitted for analysis.
Fluorene concentrations ranged from 1.3 pug/kg (SC21-SC07-2040FD, SC21-SC12-2040) to
52,000 pg/kg (SC21-SC09-0010). Of the total samples submitted for fluorene (including field
duplicates), 53 had concentrations that exceeded the PEC (536 pg/kg).

In composite samples, fluorene was detected in 9 of the 9 samples submitted for analysis.
Fluorene concentrations ranged from 77 pg/kg (SC21-COMP-01) to 16,000 ug/kg
(SC21-COMP-05FD). Of the total samples submitted for fluorene (including field duplicates),
7 had concentrations that exceeded the PEC (536 pg/kg).

Indeno(1,2,3-cd)pyrene

In discrete samples, indeno(1,2,3-cd)pyrene was detected in 113 of the 122 samples submitted
for analysis. Indeno(1,2,3-cd)pyrene concentrations ranged from 0.68 pg/kg (SC21-SC08-0010)
to 8,000 pg/kg (SC21-SC31-4060). Of the total samples submitted for indeno(1,2,3-cd)pyrene
(including field duplicates), 73 had concentrations that exceeded the Region 4 ESV (200 pg/kg).
There is no PEC value for indeno(1,2,3-cd)pyrene.

In composite samples, indeno(1,2,3-cd)pyrene was detected in 9 of the 9 samples submitted for
analysis. Indeno(1,2,3-cd)pyrene concentrations ranged from 110 pg/kg (SC21-COMP-03) to
1,700 pg/kg (SC21-COMP-05FD). Of the total samples submitted for indeno(1,2,3-cd)pyrene
(including field duplicates), 7 had concentrations that exceeded the Region 4 ESV (200 pg/kg).
There is no PEC value for indeno(1,2,3-cd)pyrene.

Naphthalene

In discrete samples, naphthalene was detected in 111 of the 122 samples submitted for analysis.
Naphthalene concentrations ranged from 0.83 pg/kg (SC21-SC07-2040FD) to 170,000 pg/kg
(SC21-SC24-2040). Of the total samples submitted for naphthalene (including field duplicates),
26 had concentrations that exceeded the PEC (561 pg/kg).
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In composite samples, naphthalene was detected in 9 of the 9 samples submitted for analysis.
Naphthalene concentrations ranged from 23 pg/kg (SC21-COMP-06) to 8,100 ug/kg
(SC21-COMP-08). Of the total samples submitted for naphthalene (including field duplicates),
4 had concentrations that exceeded the PEC (561 pg/kg).

Phenanthrene

In discrete samples, phenanthrene was detected in 122 of the 122 samples submitted for analysis.
Phenanthrene concentrations ranged from 3.1 pg/kg (SC21-SC07-2040FD) to 150,000 ug/kg
(SC21-SC31-4060 and SC21-SC31-6080). Of the total samples submitted for phenanthrene
(including field duplicates), 57 had concentrations that exceeded the PEC (1,170 pg/kg).

In composite samples, phenanthrene was detected in 9 of the 9 samples submitted for analysis.
Phenanthrene concentrations ranged from 570 pg/kg (SC21-COMP-01) to 49,000 pg/kg
(SC21-COMP-05FD). Of the total samples submitted for phenanthrene (including field
duplicates), 8 had concentrations that exceeded the PEC (1,170 pg/kg).

Pyrene

In discrete samples, pyrene was detected in 118 of the 122 samples submitted for analysis.
Pyrene concentrations ranged from 2.7 pg/kg (SC21-SC12-2040) to 85,000 pg/kg (SC21-
SC31-4060). Of the total samples submitted for pyrene (including field duplicates), 59 had
concentrations that exceeded the PEC (1,520 pg/kg).

In composite samples, pyrene was detected in 9 of the 9 samples submitted for analysis. Pyrene
concentrations ranged from 930 pg/kg (SC21-COMP-01) to 23,000 pg/kg (SC21-COMP-05FD).
Of the total samples submitted for pyrene (including field duplicates), 7 had concentrations that
exceeded the PEC (1,520 pg/kg).

Total PAHSs

Total PAHs were calculated using 17 individual PAHs (Total 17 PAHS) to be consistent with
the derivation of the TEC and PEC values. Total 17 PAH concentrations were calculated by
summing the concentrations of individual 17 PAHs with non-detects treated as one-half the
reporting limit (ND= %2 RL).

In discrete samples, Total 17 PAH concentrations (ND=%2 RL) ranged from 38.55 ug/kg
(SC21-SC04-4060FD) to 706,130 pg/kg (SC21-SC31-6080). Of the samples submitted
(including field duplicates), 49 had total 17 PAH concentrations (ND=%2RL) that exceeded the
PEC (22,800 pg/kg). The highest total 17 PAH (ND=%RL) concentration was greater than

30 times the PEC. Detailed results are presented in Table 3-7a in numerical order of location
numbers and presented in Figure 3-29.

In composite samples, Total 17 PAH concentrations (ND=%2 RL) ranged from 5,441 ug/kg
(SC21-SC04-6080) to 185,160 pg/kg (SC21-COMP-05FD). Of the samples submitted (including
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field duplicates), 5 had total 17 PAH concentrations (ND=%RL) that exceeded the PEC

(22,800 pg/kg). The highest total 17 PAH (ND=%2RL) concentration was greater than 8 times the
PEC. Detailed results are presented in Table 3-7b in numerical order of location numbers and
presented in Figure 3-29.

3.2.10.2 34 Polycyclic Aromatic Hydrocarbons

A total of 13 discrete sediment samples, including field duplicates, were submitted for 34 PAHs
analysis. Of the 34 analyzed individual PAHS, each was detected in all 13 samples and 9 had
concentrations that exceeded respective PEC values in at least 1 sample, and 16 had
concentrations that exceeded respective Region 4 ESV in at least one sample.

Total 34 PAH concentrations were calculated by summing the concentrations of individual
PAHs with non-detects treated as one-half the reporting limit (ND=%2RL). Total 34 PAH
concentrations (ND=%2 RL) ranged from 2,482 pg/kg (SC21-MRREF-SURF) to 231,963 pg/kg
(SC21-SC18-SUREF).

The Total 34 PAH concentrations (ND=%2 RL) were compared to the 17 PAH PEC value as a
benchmark comparison. Of the samples submitted (including field duplicates), 7 had total

34 PAH concentrations (ND=%2RL) that exceeded the PEC (22,800 pg/kg). Detailed results are
presented in Table 3-8 in numerical order of location numbers.

3.2.11 Nitrogen (Ammonia)

A total of 9 composite sediment samples, including field duplicates, were submitted for ammonia
analysis. Ammonia was detected in 9 of the 9 samples submitted for nitrogen (ammonia)
analysis, including field duplicates. Ammonia concentrations ranged from 14 mg/kg
(SC21-COMP-03) to 230 mg/kg (SC21-COMP-08) (Table 3-9).

3.2.12 Nitrogen (TKN)

A total of 9 composite sediment samples, including field duplicates, were submitted for TKN
analysis. TKN was detected in 9 of 9 samples submitted for nitrogen (TKN) analysis, including
field duplicates. TKN concentrations ranged from 600 mg/kg (SC21-COMP-03) to 1,800 mg/kg
(SC21-COMP-05FD, SC21-COMP-08) (Table 3-9).

3.2.13 Phosphorous

A total of 9 composite sediment samples, including field duplicates, were submitted for
phosphorous analysis. Phosphorous was detected in 9 of the 9 samples submitted for
analysis, including field duplicates. Phosphorous concentrations ranged from 370 mg/kg
(SC21-COMP-01) to 1,100 mg/kg (SC21-COMP-05FD) (Table 3-9).
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3.2.14 Cyanide

A total of 9 composite sediment samples, including field duplicates, were submitted for cyanide
analysis. Total cyanide was detected in 2 of the 9 samples submitted for analysis, including field
duplicates. Total cyanide concentrations ranged from 0.43 mg/kg (SC21-COMP-07) to 10 mg/kg
(SC21-COMP-08). Of the total samples submitted for total cyanide 2 had concentrations that
exceed the EPA Region 5 ECO screening value (0.0001 mg/kg) (Table 3-10).

3.2.15 TCLP

A total of 8 sediment samples were submitted for TCLP analysis. There were no detections for
herbicides, pesticides, or semivolatile organic compounds. Arsenic, barium, and lead were the
only metals detected and benzene was the only volatile organic compound detected. Each of the
detected concentrations were below the TCLP regulatory levels from 40 Code of Federal
Regulations 261.24. Ignitability was over 140 degrees Fahrenheit for each of the samples. pH
ranged from 7.4 to 8.1. All but one sample (SC21-COMP-01) passed the paint filter test

(Table 3-11).

3.3 STANDARD ELUTRIATES AND SURFACE WATER RESULTS
3.3.1 Total Petroleum Hydrocarbons and Oil and Grease

A total of 9 standard elutriates and 4 surface water samples, including field duplicates, were
submitted for TPH-DRO (C10-C28)/ORO0O (C28-C40) and oil and grease analysis. TPH results
are presented in Table 3-12. Oil and grease results are presented in Table 3-13.

DRO was detected in 4 of the 4 surface water samples submitted. Concentrations of DRO ranged
from 0.22 mg/L (SC21-SC-WAT) to 0.31 mg/L (SC21-CDF-WAT). ORO was not detected in
the 4 surface water samples submitted. Oil and grease was detected in 4 of the 4 surface water
samples submitted. Concentration of oil and grease ranged from 2.6 mg/L (SC21-SC-WAT) to
11 mg/L (SC21-SC-WATFD).

DRO was detected in 9 of the 9 standard elutriate samples. Concentrations of DRO ranged from
0.22 mg/L (SC21-COMP-01-SETFD) to 0.88 mg/L (SC21-COMP-07-SET). ORO was not
detected in the 9 samples submitted. Oil and grease was detected in 7 of the 9 samples submitted.
Concentration of oil and grease ranged from 3 mg/L (SC21-COMP-02-SET) to 4.9 mg/L
(SC21-COMP-04-SET, SC21-COMP-07-SET).

3.3.2 Metals

A total of 9 standard elutriate and 4 surface water samples, including field duplicates, were
submitted for metals analysis. Results were compared to Ohio EPA and EPA water quality
criteria (Ohio EPA 2021). Results are presented in Table 3-14. Of the 23 analyzed metals,

16 have screening criteria values (antimony, arsenic, barium, beryllium, cadmium, chromium,
cobalt, copper, lead, mercury, nickel, selenium. silver, thallium, vanadium, and zinc) (Ohio EPA
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2021). Antimony, arsenic, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, nickel,
selenium. silver, and thallium were not detected in any of the 4 surface water samples submitted
for analysis. Antimony, selenium, silver, and thallium were not detected in any of the 9 standard
elutriate samples submitted for analysis (Table 3-14).

Arsenic

Arsenic was not detected in surface water.

Arsenic was detected in 9 of 13 standard elutriate samples submitted for analysis. Arsenic
concentrations ranged from 4.5 micrograms per liter (ug/L) (SC21-COMP-01-SETFD) to 36.3
ug/L (SC21-COMP-02-SET). Of the total samples submitted for arsenic analysis (including field
duplicates), none had concentrations that exceeded the criteria (150 ug/L) (Table 3-14).

Barium

Barium was detected in 4 of 4 samples submitted for surface water analysis. Barium
concentrations ranged from 45.8 ug/L (SC21-CDF-WAT) to 64.9 ug/L (SC21-SC-WAT). Of the
total samples submitted for barium analysis (including field duplicates), none had concentrations
that exceeded the criteria (640 ug/L) (Table 3-14).

Barium was detected in 9 of 9 standard elutriate samples submitted for analysis.

Barium concentrations ranged from 129 pg/L (SC21-COMP-03-SET) to 305 pg/L
(SC21-COMP-04-SET). Of the total samples submitted for barium analysis (including field
duplicates), none had concentrations that exceeded the criteria (640 ug/L) (Table 3-14).

Beryllium

Beryllium was not detected in surface water.

Beryllium was detected in 1 of 9 standard elutriate samples submitted for analysis
(SC21-COMP-04-SET); the detected concentration was 0.88 ug/L. Of the total samples
submitted for beryllium analysis (including field duplicates), none had concentrations that
exceeded the criteria (11 pg/L) (Table 3-14).

Cadmium

Cadmium was not detected in surface water.

Cadmium was detected in 5 of 9 standard elutriate samples submitted for analysis.

Cadmium concentrations ranged from 0.74 nug/L (SC21-COMP-05-SET) to 2.4 ug/L
(SC21-COMP-04-SET). Of the total samples submitted for cadmium analysis (including field
duplicates), none had concentrations that exceeded the criteria (11 pg/L) (Table 3-14).
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Chromium

Chromium was not detected in surface water.

Chromium was detected in 9 of 9 standard elutriate samples submitted for analysis.

Chromium concentrations ranged from 7.7 ug/L (SC21-COMP-01-SET) to 83.2 pug/L
(SC21-COMP-08-SET). Of the total samples submitted for chromium analysis (including field
duplicates), none had concentrations that exceeded the criteria (86 ug/L) (Table 3-14).

Cobalt

Cobalt was not detected in surface water.

Cobalt was detected in 1 of 9 standard elutriate samples submitted for analysis (SC21-COMP-
04-SET); the detected concentration was 12.7 ug/L. Of the total samples submitted for cobalt
analysis (including field duplicates), none had concentrations that exceeded the criteria (24 pg/L)
(Table 3-14).

Copper

Copper was not detected in surface water.

Copper was detected in 9 of 9 standard elutriate samples submitted for analysis.

Copper concentrations ranged from 14.7 pug/L (SC21-COMP-01-SET) to 115 ug/L
(SC21-COMP-04-SET). Of the total samples submitted for copper analysis (including field
duplicates), 9 had concentrations that exceeded the criteria (9.3 ug/L) (Table 3-14).

Lead

Lead was not detected in surface water.

Lead was detected in 9 of 9 standard elutriate samples submitted for analysis.

Lead concentrations ranged from 17.7 pug/L (SC21-COMP-01-SET) to 209 ug/L
(SC21-COMP-04-SET). Of the total samples submitted for lead analysis (including field
duplicates), 9 had concentrations that exceeded the criteria (6.4 ng/L) (Table 3-14).

Mercury

Mercury was not detected in surface water.

Mercury was detected in 5 of 9 standard elutriate samples submitted for analysis.

Mercury concentrations ranged from 0.11 pg/L (SC21-COMP-05-SET) to 0.26 ug/L
(SC21-COMP-04-SET). Of the total samples submitted for mercury analysis (including field
duplicates), none had concentrations that exceeded the criteria (0.91 ug/L) (Table 3-14).
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Nickel

Nickel was not detected in surface water.

Nickel was detected in 9 of 9 standard elutriate samples submitted for analysis.

Nickel concentrations ranged from 8.9 pg/L (SC21-COMP-01-SET) to 40.4 ng/L
(SC21-COMP-04-SET). Of the total samples submitted for nickel analysis (including field
duplicates), none had concentrations that exceeded the criteria (52 pg/L) (Table 3-14).

Vanadium

Vanadium was detected in 1 of 4 surface water samples submitted for analysis. The detected
vanadium concentration was 3.5 pug/L (SC21-CDF-WAT). Of the total samples submitted for
vanadium analysis (including field duplicates), none had concentrations that exceeded the criteria
(44 ng/L) (Table 3-14).

Vanadium was detected in 9 of 9 standard elutriate samples submitted for analysis.

Vanadium concentrations ranged from 5.7 ug/L (SC21-COMP-01-SET) to 37.4 ug/L
(SC21-COMP-04-SET). Of the total samples submitted for vanadium analysis (including field
duplicates), none had concentrations that exceeded the criteria (44 pg/L) (Table 3-14).

Zinc

Zinc was detected in 1 of 4 surface water samples submitted for analysis. The detected zinc
concentration was 9.9 mg/L. Of the total samples submitted for zinc analysis (including field
duplicates), none had concentrations that exceeded the criteria (120 ug/L) (Table 3-14).

Zinc was detected in 9 of 9 standard elutriate samples submitted for analysis. Zinc concentrations
ranged from 48 ug/L (SC21-COMP-01-SET) to 375 ug/L (SC21-COMP-04-SET). Of the total
samples submitted for zinc analysis (including field duplicates), 3 had concentrations that
exceeded the criteria (120 ug/L) (Table 3-14).

Detailed results are presented in Table 3-14 in numerical order of location numbers.

3.3.3 Polychlorinated Biphenyl Aroclors

Total PCB Aroclor concentrations were calculated and compared to the screening criterion of
0.00012 pg/L by summing the concentrations of individual PCB Aroclors with non-detects
treated as 0 (ND=0). A total of 9 standard elutriates and 4 surface water samples, including field
duplicates, were submitted for PCB Aroclor analysis. PCB Aroclors were not detected in surface
water.

Of the nine analyzed individual Aroclors, only Aroclor-1242 was detected in the standard
elutriate samples. Aroclor-1242 was detected in 3 samples. Aroclor-1242 concentrations (ND=0)
ranged from 0.33 (SC21-COMP-04-SET) to 3.5 pg/L (SC21-COMP-05-SET). Of the samples
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submitted, 3 (including field duplicates) had total PCB concentrations (ND=0) that exceeded the
criteria. Individual Aroclor concentrations as well as the summed total are presented in greater
detail in Table 3-15 in numerical order of location numbers.

3.3.4 Polycyclic Aromatic Hydrocarbons

Table 3-16 provides the results for all of the analyzed PAHSs; however, only individual
compounds with screening criteria are included in this results discussion. There are criteria for
15 of the 17 individual PAHSs analyzed (2-methylnaphthalane and benzo(g,h,i)perylene do not
have a criterion).

A total of 9 standard elutriates and 4 surface water samples, including field duplicates, were
submitted for 17 PAH analysis. None of the individual PAHs were detected in the surface water
samples. In the standard elutriate samples, each of the 17 individual PAHs was detected in at
least one sample except for dibenz(a,h)anthracene, and 6 individual PAHs had concentrations
that exceeded respective criteria in at least one sample.

Acenaphthene was detected in 9 of the 9 standard elutriate samples submitted for analysis.
Acenaphthene concentrations ranged from 0.02 pg/L (SC21-COMP-02-SET) to 24 ug/L
(SC21-COMP-04-SET). Of the total samples submitted for acenaphthene (including field
duplicates), 2 had concentrations that exceeded the criteria (15 pg/L) (Table 3-16).

Acenaphthylene was detected in 7 of the 9 standard elutriate samples submitted for analysis.
Acenaphthylene concentrations ranged from 0.077 pg/L (SC21-COMP-03-SET) to 3.6 pg/L
(SC21-COMP-05-SET). Of the total samples submitted for acenaphthylene (including field
duplicates), none had concentrations that exceeded the criteria (13 pg/L) (Table 3-16).

Anthracene was detected in 8 of the 9 standard elutriate samples submitted for analysis.
Anthracene concentrations ranged from 0.021 pg/L (SC21-COMP-01-SET) to 1.1 pg/L
(SC21-COMP-04-SET and SC21-COMP-07-SET). Of the total samples submitted for
anthracene (including field duplicates), 8 had concentrations that exceeded the criteria
(0.02 pg/L) (Table 3-16).

Benzo(a)anthracene was detected in 9 of the 9 standard elutriate samples submitted for analysis.
Benzo(a)anthracene concentrations ranged from 0.035 pg/L (SC21-COMP-02-SET) to 0.59 ug/L
(SC21-COMP-07-SET). Of the total samples submitted for benzo(a)anthracene (including field
duplicates), none had concentrations that exceeded the criteria (4.7 pg/L) (Table 3-16).

Benzo(a)pyrene was detected in 7 of the 9 standard elutriate samples submitted for analysis.
Benzo(a)pyrene concentrations ranged from 0.035 pg/L (SC21-COMP-03-SET) to 0.27 pg/L
(SC21-COMP-07-SET). Of the total samples submitted for benzo(a)pyrene (including field
duplicates), 3 had concentrations that exceeded the criteria (0.06 pg/L) (Table 3-16).

Benzo(b)fluoranthene was detected in 9 of the 9 standard elutriate samples submitted for
analysis. Benzo(b)fluoranthene concentrations ranged from 0.03 pg/L (SC21-COMP-02-SET) to
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0.25 pg/L (SC21-COMP-07-SET). Of the total samples submitted for benzo(b)fluoranthene
(including field duplicates), none had concentrations that exceeded the criteria (2.6 pg/L)
(Table 3-16).

Benzo(k)fluoranthene was detected in 8 of the 9 standard elutriate samples submitted for
analysis. Benzo(k)fluoranthene concentrations ranged from 0.016 pg/L (SC21-COMP-03-SET)
to 0.11 pg/L (SC21-COMP-07-SET). Of the total samples submitted for benzo(k)fluoranthene
(including field duplicates), none had concentrations that exceeded the criteria (0.13 pg/L)
(Table 3-16).

Chrysene was detected in 9 of the 9 standard elutriate samples submitted for analysis.

Chrysene concentrations ranged from 0.055 pg/L (SC21-COMP-02-SET) to 0.47 pg/L
(SC21-COMP-07-SET). Of the total samples submitted for chrysene (including field duplicates)
(including field duplicates), none had concentrations that exceeded the criteria (4.7 pg/L)
(Table 3-16).

Fluoranthene was detected in 9 of the 9 standard elutriate samples submitted for analysis.
Fluoranthene concentrations ranged from 0.19 pg/L (SC21-COMP-01-SET) to 2.7 pg/L
(SC21-COMP-05-SET). Of the total samples submitted for fluoranthene (including field
duplicates) (including field duplicates), 6 had concentrations that exceeded the criteria (0.8 pg/L)
(Table 3-16).

Fluorene was detected in 9 of the 9 standard elutriate samples submitted for analysis.

Fluorene concentrations ranged from 0.02 pg/L (SC21-COMP-01-SETFD) to 14 pg/L
(SC21-COMP-05-SET). Of the total samples submitted for fluorene (including field duplicates),
none had concentrations that exceeded the criteria (19 pg/L) (Table 3-16).

Indeno(1,2,3-cd)pyrene was detected in 6 of the 9 standard elutriate samples submitted for
analysis. Indeno(1,2,3-cd)pyrene concentrations ranged from 0.025 pg/L (SC21-COMP-04-SET)
to 0.085 pg/L (SC21-COMP-07-SET). Of the total samples submitted for indeno(1,2,3-
cd)pyrene (including field duplicates), 6 had concentrations that exceeded the criteria

(0.013 pg/L) (Table 3-16).

Naphthalene was detected in 6 of the 9 standard elutriate samples submitted for analysis.
Naphthalene concentrations ranged from 0.035 pg/L (SC21-COMP-06-SET) to 0.44 pg/L
(SC21-COMP-07-SET). Of the total samples submitted for naphthalene (including field
duplicates), none had concentrations that exceeded the criteria (21 pg/L) (Table 3-16).

Phenanthrene was detected in 9 of the 9 standard elutriate samples submitted for analysis.
Phenanthrene concentrations ranged from 0.098 pg/L (SC21-COMP-03-SET) to 16 pg/L
(SC21-COMP-05-SET). Of the total samples submitted for phenanthrene (including field
duplicates), 2 had concentrations that exceeded the criteria (2.3 pug/L) (Table 3-16).

Pyrene was detected in 9 of the 9 standard elutriate samples submitted for analysis. Pyrene
concentrations ranged from 0.11 pg/L (SC21-COMP-02-SET) to 2.3 pg/L (SC21-COMP-07-
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SET). Of the total samples submitted for pyrene (including field duplicates), none had
concentrations that exceeded the criteria (4.6 pg/L) (Table 3-16).

Total 17 PAH concentrations were calculated by summing the concentrations of individual
17 PAHSs with non-detects treated as one-half the reporting limit (ND=*RL). Total 17 PAH
concentrations (ND="2 RL) ranged from 1.00 pg/L (SC21-COMP-01-SET) to 57.9 pg/L
(SC21-COMP-05-SET).

Detailed results are presented in Table 3-16 in numerical order of location numbers.

3.3.5 Nitrogen (Ammonia)

A total of 9 standard elutriates and 4 surface water samples, including field duplicates, were
submitted for nitrogen (ammonia) analysis. Ammonia was detected in 4 of the 4 surface water
samples submitted for analysis, including field duplicates. Ammonia concentrations ranged from
0.035 mg/L (SC21-SC-WATFD) to 0.13 mg/L (SC21-CDF-WAT). Of the total samples
submitted for nitrogen (ammonia) analysis (including field duplicates), none had concentrations
that exceeded the criteria (0.5 mg/L) (Table 3-17).

Ammonia was detected in 9 of the 9 of the standard elutriate samples submitted for analysis,
including field duplicates. Ammonia concentrations ranged from 0.31 mg/L (SC21-COMP-
03-SET) to 13 mg/L (SC21-COMP-07-SET). Of the total samples submitted for nitrogen
(ammonia) analysis (including field duplicates), 8 had concentrations that exceeded the criteria
(0.5 mg/L) (Table 3-17).

3.3.6 Nitrogen (TKN)

A total of 9 standard elutriates and 4 surface water samples, including field duplicates, were
submitted for nitrogen (TKN) analysis. TKN was detected in 4 of the 4 surface water samples
submitted for analysis, including field duplicates. TKN concentrations ranged from 0.49 mg/L
(SC21-SC-WATFD) to 1.2 mg/L (SC21-CDF-WAT) (Table 3-17).

TKN was detected in 9 of the 9 standard elutriate samples submitted for analysis, including
field duplicates. TKN concentrations ranged from 1 mg/L (SC21-COMP-03-SET) to 14 mg/L
(SC21-COMP-07-SET) (Table 3-17).

3.3.7 Phosphorus

A total of 9 standard elutriates and 4 surface water samples, including field duplicates, were
submitted for phosphorus analysis. Phosphorus was detected in 4 of the 4 surface water samples
submitted for analysis, including field duplicates. Phosphorus concentrations ranged from

0.041 mg/L (SC21-SC-WAT) to 0.19 mg/L (SC21-CDF-WAT) (Table 3-17).
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Phosphorus was detected in 9 of the 9 standard elutriate samples submitted for analysis,
including field duplicates. Phosphorus concentrations ranged from 0.11 mg/L (SC21-COMP-
03-SET) to 1.2 mg/L (SC21-COMP-04-SET) (Table 3-17).

3.3.8 Cyanide

A total of 9 standard elutriates and 4 surface water samples, including field duplicates, were
submitted for cyanide analysis. Cyanide was not detected in any of the 13 samples submitted for
analysis. (Table 3-17).
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4. TOXICITY AND BIOACCUMULATION TESTING RESULTS

Toxicity and bioaccumulation testing was conducted by EA’s Ecotoxicology Laboratory located
in Hunt Valley, Maryland. Toxicity testing included: water column bioassays with Daphnia
magna (water flea) and Pimephales promelas (fathead minnow); 10-day whole sediment survival
and growth toxicity tests with Chironomus dilutus (midge) and Hyalella azteca (amphipod); and
28-day bioaccumulation tests with Lumbriculus variegatus (Oligochaeta worm).

The water column bioassays evaluated the effects of exposure to the sediment elutriates on
survival of the water column organisms. The whole sediment toxicity tests evaluated the effects
of exposure to the sediment samples on survival and growth of the test organisms. The
bioaccumulation tests evaluated percent recovery of the test organisms and bioaccumulative
effects as a result of 28 days of exposure to the sediment samples. At the completion of the
bioaccumulation testing, the organism tissues were submitted for selected chemical analyses.

The toxicity and bioaccumulation testing report is provided in Appendix D. A summary of the
results for each test species is provided in this section.

41 AQUATIC TOXICITY TESTING

Elutriate was generated using site surface water samples for future evaluations of sediment
disposal options. Subsequent elutriate toxicity testing was conducted on two different organisms
Daphnia magna and Pimephales promelas, in accordance with EPA 2021.0 and EPA 2000.0
respectively. For the water column toxicity testing, elutriates were prepared from the 8
composited sediment samples using site surface water. Samples with statistically significant
lower survival when compared to the control sample indicate potential biological risk during
disposal. Elutriate toxicity results for survival were compared to the control for statistical
difference.

4.1.1 Daphnia magna Elutriate Toxicity Test

Results of the Daphnia magna elutriate toxicity test indicated that none of the elutriate samples
were acutely toxic to Daphnia magna (Table 4-1). Each of the elutriates had 48-hour mean lethal
concentration (LC50) values of >100 percent elutriate (Figure 4-1), and survival in the

100 percent test concentrations ranged from 95 to 100 percent (Figure 4-2). There was a
minimum of 95 percent survival in the laboratory controls, and the surface water had 95 percent
survival at test termination.

4.1.2 Pimephales promelas Elutriate Toxicity Test

Results of the Pimephales promelas elutriate toxicity test indicated that of the 8 elutriate samples
tested, 1 (SC21-COMP-07) of the 8 was acutely toxic to Pimephales promelas with a 96-hour
LC50 of 96.1 percent (46 percent survival in 100 percent concentration) (Table 4-2). Each of the
other elutriates had 96-hour LC50 values of >100 percent elutriate (Figure 4-1), and survival in
the 100 percent test concentrations ranged from 90 to 100 percent (Figure 4-2). There was a
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minimum of 92 percent survival in the laboratory controls, and the surface water had 98 percent
survival at test termination.

4.2 SEDIMENT TOXICITY TESTING

Ten-day sediment toxicity testing using 2 different organisms Chironomus dilutus (freshwater
midge) and Hyalella azteca (freshwater amphipod) were completed on 12 sediment samples.
Survival (percent survival) and growth (mean dry weight) results were compared to reference
and control samples. Samples with statistically significant lower survival and growth when
compared to reference and control samples indicate the potential for biological risk. Chemical
analytical results from the surface ponar samples which were subjected to the toxicity tests are
presented in Figure 3-3.

The testing consisted of a 10-day sediment exposure period, after which the organisms were
retrieved from the sediment and survival was recorded. The organisms were processed for dry
weight determinations to measure growth. Survival (percent survival) and growth (mean dry
weight or mean ash free dry weight) results were statistically compared to reference and control
samples. Samples with statistically significant lower survival or growth were identified.

4.2.1 Chironomus dilutus Sediment Toxicity Test

The results of the C. dilutus sediment toxicity tests complied with current National
Environmental Laboratory Accreditation Conference (NELAC) standards. The survival and
growth results of the C. dilutus toxicity tests were statistically analyzed according to EPA
guidance (2000) to determine if any of the site sediments were significantly different (p=0.05)
from the control or reference sediment. If the data were normally distributed, then a t-test was
performed to detect statistically significant differences between test sediments and the reference
sediment. If the data distribution was non-normal, then a Wilcoxon two sample test was used to
compare the group means. The Shapiro-Wilk’s test was used to determine if the data were
normally distributed, and the f-test was used to test for homogeneity of variance. Samples with
statistically significant lower survival and growth when compared to the reference sample were
identified.

The survival and growth of Chironomus dilutus exposed to the site sediments were

statistically compared to organisms exposed to the laboratory control and reference sediments
(SC21-MRREF-SURF, SC21-SCREF-SURF) (Table 4-3). The survival results (Figure 4-3)
indicated that the organisms exposed to 6 site sediments were statistically different (p=0.05)
from the laboratory control (SC21-MR06-SURF, SC21-SC11-SURF, SC21-SC18-SURF,
SC21-SC27-SURF, SC21-SC30-SURF, SC21-SC33-SURF). When compared to the laboratory
control and to the reference samples, SC21-MR06-SURF, SC21-SC18-SURF and SC21-SC33-
SURF had an adverse effect on C. dilutus survival in the 10-day sediment exposures.

Mean ash free dry weight indicated that 2 site sediment samples (SC21-MR06-SURF and
SC21-SC30-SURF) were significantly different from the laboratory control and reference
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samples (Figure 4-4). Therefore, these samples had an adverse effect on C. dilutus growth in the
10-day sediment exposures.

Figure 4-5 presents the geographical distribution of toxicological effects at the locations with co-
located toxicity testing.

4.2.2 Hyalella azteca Sediment Toxicity Test

The results of the H. azteca sediment toxicity tests complied with current NELAC standards. The
survival and growth results of the H. azteca toxicity tests were statistically analyzed according to
the EPA guidance (2000) to determine if any of the site sediments were significantly different
(p=0.05) from the control or reference sediment. If the data were normally distributed, then a
t-test was performed to detect statistically significant differences between test sediments and the
reference sediment. If the data distribution was non-normal, then a Wilcoxon two sample test
was used to compare the group means. Shapiro-Wilk’s test was used to determine if the data
were normally distributed, and the f-test was used to test for homogeneity of variance. Samples
with statistically significant lower survival and growth when compared to the reference sample
were identified.

The survival and growth of Hyalella azteca exposed to the site sediments were statistically
compared to organisms exposed to the laboratory control and reference sediments
(SC21-MRREF-SURF, SC21-SCREF-SURF) (Table 4-4). The results indicated that for survival
the organisms exposed to each of the 10 site sediments were statistically different (p=0.05) from
the laboratory control and at least one of the reference samples (Figure 4-3). Mean weight
indicated that each of the 10 site sediment samples were significantly different from the control
and at least one of the reference samples (Figure 4-4). For both survival and growth Hyalella
azteca were statistically different (p=0.05) from the Swan Creek or Maumee River reference
sample.

Figure 4-5 presents the geographical distribution of toxicological effects at the locations with co-
located toxicity testing.

4.2.3 Lumbriculus variegatus Bioaccumulation Test

Bioaccumulation testing consisted of 28-day bioaccumulation exposures with Lumbriculus
variegatus (freshwater oligochaete worm) on surface sediment samples from 4 locations
(SC21-SC11, SC21-SC14, SC21-SC18 and a reference location SC21-SCREF). Following a
28-day sediment exposure period, organisms were retrieved from the sediment and allowed to
depurate their digestive tracts for approximately 24 hours. After the depuration period, the
organisms were placed into analytical jars and submitted for chemical analysis. The testing
produced 5 replicates per sediment sample and control. Pre-test (control) tissues, which represent
the constituent tissue concentrations in the test organisms upon arrival to the testing laboratory
and prior to laboratory exposures, were also submitted for chemical analysis. These tissues
originate from organisms that are sacrificed from each shipment and subsequently frozen. These
organisms are not exposed to test sediments, but contaminants in their tissues represent baseline
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contaminants that accumulated in their natural environment. The tissues were processed and
analyzed for PCB congeners and percent lipids. The organism weight that was recovered from
the replicates is presented in Table 4-5.

The results of the L. variegatus sediment 28-day bioaccumulation tests complied with current
NELAC standards. Tissue results were compared between organisms exposed to site sediments
and reference sediments as well as pre-test tissue. Total PCB congener tissue data are
represented by the sum of all PCB congeners (ND=0). Results are reported as wet weight.

Statistical analyses of tissue chemistry data were performed according to procedures outlined in
Section 7.5.3 of the Southeast Regional Implementation Manual (EPA and USACE 2008).
Results of total PCB congener of L. variegatus tissue were lipid-normalized (wet weight) and
statistically compared to the reference site and the pre-test tissue concentration. Mean lipid
concentrations are provided in Table 4-6 and total mean PCBs concentrations in L. variegatus
tissue on a lipid-normalized and whole-body basis are provided in Table 4-7a and 4-7b,
respectively. Figure 4-6 depicts mean PCBs concentrations in L. variegatus tissues (ND=0)
exceedances compared to the reference and pre-test sample concentrations as well as PCB
congener sediment results. Each of the 3 site tissue samples was statistically different (p < 0.05)
from the reference tissue lipid-normalized concentration and the pre-test tissue concentration.

Total lipid-normalized mean PCB congener (ND=0) tissue concentrations from site sediment
exposures ranged from 129 to 2,870 pg/kg-lipid with an average concentration of 1,122 pg/kg-
lipid. The highest lipid normalized total PCB tissue concentration (>100 times greater than
reference value) was at sample location SC21-SC18, which also exhibited the highest total PCBs
congener concentration in the sediment. All other sample locations were at least 6 times greater
than the lipid-normalized reference concentration.

Total mean PCB congener (ND=0) tissue concentrations from site sediment exposures ranged
from 168 to 5,790 pg/kg with an average concentration of 2,140 ug/kg. The highest mean total
PCB tissue concentration (>250 times greater than reference value) was at sample location
SC21-SC18, which also exhibited the highest total PCBs congener concentration in the sediment
(8,400 mg/kg and 17,279 pg/kg in the parent sample and field duplicate respectively). All other
sample locations were at least 7 times greater than the mean reference concentration.

The fact that the PCB congener tissue concentrations from all 3 site samples are significantly
higher than the reference tissue concentrations is noteworthy given the surface sediment PCB
congener concentrations. Although there may be other contributing factors, it is generally
expected that PCB congener tissue concentrations would be higher at locations with higher PCB
congener sediment concentrations. The surface sediment total PCB congener concentrations for
SC21-SC11 (0.031 mg/kg) and SC21-SC14 (0.169 mg/kg) were lower than the reference site
surface sediment concentration (0.406 mg/kg). Therefore, the results indicate that
bioaccumulation of PCBs may be dependent upon more than the total PCB congener sediment
concentration. In general, sediment concentrations in cores (SD036 and SD037, Figure 3-28) in
the vicinity of the SC21-SCREF, were less than the PEC of 0.676 mg/kg. Although SC21-11
and SC21-14 surface samples were less than the PEC, there are other site samples with elevated
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concentrations of PCBs collected in the vicinity of SC21-11 and SC21-14. Therefore, PCBs in
pore water could be contributing to the higher tissue concentrations from site samples. It is also
possible that the bioavailability of PCBs in the site sediment samples is higher compared to the
reference sample.

4.3 INTERPRETATION OF TOXICITY TESTING RESULTS IN ACCORDANCE
WITH EPA/USACE DREDGING GUIDANCE

Additional evaluation of the sediment toxicity data was completed to address criteria consistent
with the testing specific to the Great Lakes: Evaluation of Dredged Material Proposed for
Discharge in Waters of the U.S.—Testing Manual (EPA and USACE 1998a) and Great Lakes
Dredged Material Testing and Evaluation Manual (EPA and USACE 1998b). The reference
criteria include:

e For both whole sediment toxicity bioassays, two criteria are required to designate a
sediment as potentially toxic based on survival:

1. mean mortality that was more than 10 percent greater (H. azteca) or 20 percent
greater (C. dilutes) than mean mortality for the reference sediment (EPA and USACE
1998 a, b), and

2. astatistically significant, lower mean survival compared to mean survival for the
reference sediment.

¢ Inaddition, for the C. dilutus sublethal growth endpoint, the following criteria are
required for a sediment to be designated as potentially toxic:

1. mean individual dry weight for a given sediment treatment must be below
0.6 milligram, and

2. be more than 10 percent less than, and statistically significant from, the reference
sediment individual dry weight mean.

Results of this evaluation are included for informational purposes in Table 4-8a and b.

This manual is directed towards evaluation of proposed discharges of dredged material
(associated with navigational dredging or dredging activities of essentially the same character as
navigational dredging) in open water and does not necessarily value the benthos the same as a
restoration focused dredging program.

4.4 SEDIMENT TOXICITY AND BIOACCUMULATION TESTING SUMMARY

The results of the toxicity and bioaccumulation testing indicated the following:

e Elutriate samples collected from Swan Creek were not acutely toxic to Daphnia magna.
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One of the 8 elutriate samples (SC21-COMP-07, collected from sample locations
SC21-23 through SC21-26), was acutely toxic to P. promelas with a 96-hour LC50 of
96.1 percent (46 percent survival in 100 percent concentration).

Site locations SC21-MRO06, SC21-SC11, SC21-SC18, SC21-SC27, SC21-SC30,
SC21-SC33 had an adverse effect on C. dilutus survival in the 10-day sediment exposures
as determined by the laboratory control samples. When compared to the laboratory
control and reference samples SC21-MR06, SC21-SC18 and SC21-SC33 had an adverse
effect on C. dilutus survival in the 10-day sediment exposures.

Sites SC21-MRO06 and SC21-SC30 had an adverse effect on mean ash-free dry weight
(growth) of C. dilutus exposures as determined by the laboratory control and reference
samples. Therefore, these samples had an adverse effect on C. dilutus growth in the
10-day sediment exposures.

Each of the 10 site sediments had an adverse effect on H. azteca survival in the 10-day
sediment exposures, when compared to both the control and one or both reference
samples. Each of the 10 site samples had an adverse effect on mean dry weight (growth)
of H. Azteca, when compared to both the control and one or both reference samples.

Overall, significantly inhibited survival when compared to Swan Creek and Maumee
River reference samples was observed at 3 site locations (SC21-MR06, SC21-SC18, and
SC21-SC33) for both H. azteca and C. dilutus.

Overall, significantly inhibited growth when compared to reference samples was
observed at 2 site locations (SC21-MR06 and SC21-SC30) for both H. azteca and
C. dilutus.

Total PCB concentrations in L. variegatus tissue were statistically different (higher) from
the reference site and pre-test tissue concentrations for each tested location (SC21-SC11,
SC21-SC14, and SC21-SC18). Surface sediment total PCB congener concentrations for
SC21-SC11 (0.031 mg/kg) and SC21-SC14 (0.170 mg/kg) were lower than the reference
site surface sediment concentration (0.406 mg/kg), SC21-SC18 and SC-18 (FD) were
higher (8.4/17.3 mg/kg). Surface sediment total PCB aroclor concentrations for SC21-
SC11 (0.224 mg/kg), SC21-SC14 (0.127 mg/kg) and SC21-SC18 (17 mg/kg) were higher
than the reference site surface sediment concentration (0.06 mg/kg).
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5. SUMMARY OF FINDINGS

The Swan Creek sediment assessment was conducted to obtain the data necessary to support
conceptual design-level evaluations that will be presented as part of a focused feasibility study.
EA completed a site characterization to evaluate the sediment quality in Swan Creek to delineate
sediment contamination, to identify the potential for biological risks, and to provide data in
support of evaluation of sediment disposal options. These efforts were conducted in coordination
with EPA, Ohio EPA and USACE.

5.1 SITE INVESTIGATION

Sediment sampling was conducted from 2 through 10 November 2021. Samples were collected
from a vibracoring vessel operated by Affiliated. Surface grab samples were collected using a
Ponar sampler. A vibratory coring system was used to collect samples at depths up to 10 ft.
Three surface water samples were successfully collected at locations in Swan Creek, Maumee
River, and at the Port Authority CDF. In addition, 25 gallons of elutriate preparation water was
collected from the surface water location in Swan Creek.

Analytical samples were submitted to Pace Analytical Services, LLC. Samples to be analyzed for
SEM/AVS were shipped to ALS Environmental (a subcontractor to Pace). Samples analyzed for
34 PAHs were shipped to Battelle (Office of Research and Development contracted lab).
Samples collected for bioassay testing and standard elutriate preparation were transported via
refrigerated truck to EA’s Ecotoxicology Laboratory in Hunt Valley, Maryland. Following
bioaccumulation testing at EA’s Ecotoxicology Laboratory, tissue samples were delivered to
Eurofins TestAmerica.

Site characterization data from the Swan Creek sampling effort are summarized in Chapters 2, 3
and 4. Detected concentrations of constituents were compared to sediment screening criteria
including Ohio SRV (Ohio EPA 2018) for metals only, TECs and PECs (MacDonald et al.
2000), Region 4 ESV (EPA Region 4 2018) for compounds other than metals without TECs and
PECs (DRO-ORO0), and Region 5 ECO (EPA 2003) for cyanide only. Results of the screening
evaluation are provided in Tables 3-3 through 3-17, with a summary of PEC exceedances
provided in Table 3-18. Results by compound are summarized in Figures 3-3 through 3-29; these
figures include results from the current Swan Creek site characterization as well as samples
collected in 2012 and 2014 (Weston Solutions, Inc. 2012; CH2M HILL 2014).

Figures 5-1a through 5-1c identify locations from the current Swan Creek site characterization
where analytes were observed in sediment exceeding the SRV (for metals), TEC, and PEC
values in each area of the site. Exceedances of the PEC values for metals in subsurface sediment
were identified as far upstream as location SC21-SCO03 and extending into the Maumee River
through location SC21-MRO06. Exceedances of the PEC for total 17 PAHs and PCBs are
observed as far upstream as SC21-SCO09 in both the surface and subsurface intervals and
extending into the Maumee River through location SC21-MRO06. A review of the 2012 and 2014
data (Figure 3-29) combined with the current data indicate total PAH concentrations exceeding
PEC values beginning at S. Hawley Street (SC01-01RA), and PCBs just upstream of S. Hawley
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Street at location SD048 (Figure 3-28). Whereas metals and PAH concentrations above PEC
values are distributed throughout the creek, elevated levels of PCBs are generally located
between SD021 and SD033 (railroad crossing downstream of S Hawley Street and S. Summit
Street) (Figure 3-28).

A total of 51 discrete surface samples were submitted for SEM and AVS analysis and the
SEM/AVS ratio was calculated (Table 3-4). The majority of samples produced SEM/AVS ratios
less than 1, indicating a high probability that the metals are bound as sulfides and not
bioavailable. Organic carbon content also can reduce bioavailability of metals. The sum of

SEM - AVS difference was divided by fraction of organic carbon in sediment. Per EPA
guidance (2005), if the result is <130 pmol/gec, then toxicity to benthic invertebrates is not
anticipated. If the result is >3,000 umol/goc, then toxicity is likely. If the result is between

130 and 3,000 pmol/goc, then toxicity is uncertain (Interstate Technology & Regulatory Council
2011). Of the 51 samples, one sample had a ratio greater than 130 umol/goc threshold; there were
no samples with results exceeding the 3,000 pmol/goc. These results indicate metals toxicity to
benthic invertebrates is not anticipated.

5.2 TOXICITY AND BIOACCUMULATION TESTING

Toxicity and bioaccumulation testing was conducted by EA’s Ecotoxicology Laboratory located
in Hunt Valley, Maryland. Toxicity testing included: water column bioassays with Daphnia
magna (water flea) and Pimephales promelas (fathead minnow); 10-day whole sediment survival
and growth toxicity tests with Chironomus dilutus (midge) and Hyalella azteca (amphipod); and
28-day bioaccumulation tests with Lumbriculus variegatus (Oligochaeta worm). Aquatic toxicity
testing was conducted using elutriate generated from 8 composited site sediment samples and
site surface water for future evaluations of sediment disposal options. Surface sediment samples
were collected to evaluate sediment toxicity at 12 locations including 2 reference stations. These
locations are shown as ““Coring and Surface Grab Sample Locations™, and ““Surface Grab
Sample Locations™ on Figure 2-1, sediment chemistry at each of the surface grab sample
locations is provided on Figure 3-3.

The results of the toxicity and bioaccumulation testing indicated the following:
e Elutriate samples collected from Swan Creek were not acutely toxic to Daphnia magna.

e One of the 8 elutriate samples (SC21-COMP-07, collected from sample locations
SC21-23 through SC21-26) was acutely toxic to P. promelas with a 96-hour LC50 of
96.1 percent (46 percent survival in 100 percent concentration).

e The survival and growth of Chironomus dilutus exposed to the site sediments were
statistically compared to organisms exposed to the laboratory control and reference
sediments (Table 4-3). The survival results (Figure 4-3) indicated that the organisms
exposed to 3 site sediments were statistically different (p=0.05) from the laboratory
control and at least one of the reference samples: SC21-MR06-SURF, SC21-SC18-
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SURF, and SC21-SC33-SURF. Therefore, these samples had an adverse effect on C.
dilutus survival in the 10-day sediment exposures.

e Mean ash free dry weight indicated that 2 site sediment samples (SC21-MR06-SURF and
SC21-SC30-SURF) were significantly different from the laboratory control and at least
one of the reference samples (Figure 4-4). Therefore, these samples had an adverse effect
on C. dilutus growth in the 10-day sediment exposures.

e The survival and growth of H. azteca exposed to the site sediments were statistically
compared to organisms exposed to the laboratory control and reference sediments
(Table 4-4). The results indicated that for survival the organisms exposed to each of the
10 site sediments were statistically different (p=0.05) from the laboratory control and at
least one of the reference samples (Figure 4-3). Therefore, these samples had an
adverse effect on H. azteca survival in the 10-day sediment exposures.

e Mean ash free dry weight indicated that each of the 10 site sediment samples were
significantly different from the laboratory control and at least one of the reference
samples (Figure 4-4). Therefore, these samples had an adverse effect on H. azteca growth
in the 10-day sediment exposures.

Figure 4-6 depicts mean PCB congener concentrations in L. variegatus tissues (ND=0)
exceedances compared to the reference and pre-test sample concentrations as well as the PCB
congener surface sediment results. Each of the 3 site tissue samples was statistically different (p
< 0.05) from the reference tissue lipid-normalized concentration and the pre-test tissue
concentration. Surface sediment total PCB congener concentrations for SC21-SC11 (0.031
mg/kg) and SC21-SC14 (0.170 mg/kg) were lower than the reference site surface sediment
concentration (0.406 mg/kg), SC21-SC18 and SC-18 (FD) were higher (8.4/17.3 mg/kg). Surface
sediment total PCB aroclor concentrations for SC21-SC11 (0.224 mg/kg), SC21-SC14 (0.127
mg/kg) and SC21-SC18 (17 mg/kg) were higher than the reference site surface sediment
concentration (0.06 mg/kg).

Table 5-1 summarizes results of the sediment toxicity testing and co-located Ponar surface
sediment sample results. In each of the 9 samples collected in Swan Creek and the 1 sample
collected in the Maumee River, 1 or more compounds exceeded background or threshold level
effects concentrations. At 8 of the 10 locations the PEC was also exceeded. At each of the 4
locations (SC21-SC18, SC21-SC30, SC21-SC33, SC21-MR06) where significance for survival
or growth was observed in the C. dilutus, exceedances of the PEC for organics was also
observed. However, significance for survival or growth was not observed at all locations where
concentrations exceeded the PEC. Results of the H. azteca testing indicated significance for
survival and growth was observed in each of the 10 samples. The SEM/AVS ratio was > 1 at
location SC21-SCO01; however, when normalized for TOC the results were below the threshold
value of 130 umole/goc. Metals were not observed above the PEC at this location.
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. O SC21-MR05
SC19-01MA sc20-01l a Interval: 0-0.5 ft Max Conc: 14400
Max Conc: 14000 Interval:
8021'303_2 Interval: 2-4 ft 0-1 ft Aluminum
Max Conc: 18400
Interval: SC21-MR04
2-4 ft Max Conc: 27800 >10X SRV (420,000 mg/kg)
M Interval: 1-2 ft LMR11-70
SC19-01MB Do e® Max Conc: 25600 | , >5X SRV (210,000 mg/kg) and
Max Conc: 13200 own Interval: 052 ft | L | <=10X SRV (420,000 mg/kg)
o Interval: 2-4 ft @/ )} >2x SRV (84,000 mg/kg) and
= <=5X SRV (210,000 mg/kg)
< “SAC“C'SC?ﬂ 000 LMR11-71 >SRV (42,000 mg/kg) and
8 ax ~onc: Max Conc: 24400 <=2X SRV (84,000 mg/kg)
Q Interval: 1-2 ft —
w SC21-MR02 Interval: 0.5-2 ft _
g |Max Conc: 19900 >ND and <=SRV (42,000 mg/kg)
< SC19-01R Interval: 6-8 ft —
Max Conc: 5320 Non-Detect
SC215C25 Interval: 0-0.5 ft
SC-11-01La -
'\SACOBC-01RA101OO SoTioTL _ Max Conc: 21200 SC18-01RA1 Q\ LMR11-68
ax Conc: - SC21-SC19 2 Interval: 0-1 ft o s Max Conc: 25300
Interval: 0.5-2.3 ft Max Conc: 8070 oo Moy Cone: 15800 Max Con 12200 ) $ Interval: 4.6 ft
Nebraska Ave 8§C21-SC12 Interval: 2-4.2 ft Max Conc: 9490 Interval: 1-2 ft i &
Max Conc: 22700 ) "y SC20-01R & - Label box indicates the maximum concentration and the
Interval: 1-2 ft 322%2:15812100 Interval 0.5-2.5 ft SC21-SC20 I\S/IC15(;01RB7620 SC21-SC30 /@ Max Conc: 16000 § 32510'?39122400 depth interval in which it occurred. The sample location color
2 Y . ax Lonc: M - 174 - 0- : indicates the concentration of the surface interval.
I SC21-SC11 Interval: 2-2.9 seatserr Max Con: 16300 Interval: 0.5-2 ft Max Cone: 17400 Interval: 0-0.5 ft S Interval: 0-1 ft
L Max Conc: 15500 — ax Lonc: ] : : Profile Graphs shown separately in areas of clustered
Qq; Interval: 0-0.5 ft SC07-01R Interval: 4-6 ft 121t SC16-01RA Sbo3s a LMR11-67 sample locations
BN : Max Conc: 8910 Max Conc: 18100 LMR11-65
<c05.01ra Max Conc: 6020 SC12-01LA Interval: 0.5-2.2 ft Interval: 0-0.5 ft Max Conc: 18400
Interval: 0.5-2 ft SC21-SC15 Max Conc: 7440 & Interval: 0.0.5 ft
05-01 Max Conc: 12700 Interval: 2-2.8 ft é\~ SC21-SC29 -
(sjc -01ra Interval: $ Max Conc: 10000
u SCO7-01LA 12 ft SC21-SC24 % Interval: 0-1 ft
Max Conc: 7530 Max Conc: 21000—&) @
SC05-01RA 9‘ Interval: 0-0.5 ft Interval: 0-1 ft SC21-SC28 a LMR11-66
M?Xt ConI(::01?)150?t O 321%21281 0400 Max Conc: 15800 Max Conc: 22900
nterval: 0-0. X : SC21-SC23 Interval: 4-6 ft Interval: 2-4 ft
Interval: 2-4.2 ft G Max Conc: 15100 sc16-01r a :
8C21-SC10 9 Interval: 2-4 ft sc16-01r dup 8C21-SC26
Max Conc: 13000 —\8 SC10-01LC Max Conc: 16100
Interval: 0-1 ft Max Conc: 10400 SC21-5C21 k Interval: 0-1 ft LMR11-64
SC21-SC09 Interval: 0-0.5 ft ©) Max Conc: 15900 SC14-01L SC16-01R Max Conc: 18900
: Interval: 1-2 ft Max Conc: 10300 _ Interval: 4-6 ft
Max Conc: 15200 Interval: 2-3.3 ft Max Conc: 10100 &
Interval: 1-2 ft Interval: 0.5-2 ft £
SC-04 SC10-01RA SC-14-01La .
SC21-SC08 5004 Max Conc: 10800 SC12-01RB g
Max Conc: 11800 SC08-01LB Interval: 2-4.2 ft Max Conc: 13500
. ©) Clayto
Interval: 0-1 ft Max Conc: 11600 - Interval: 2-2.7 ft n St
: Interval: 0.5-2 ft sc10-01lc a
SC13-01RA
SC03-01LA SC21.5C13 sc13-01ma Max Conc: 9630
M?echa?ng :51_25f? 0 Max Conc: 13400 3251(;35;616100 Interval: 2-3.1 ft
~ Interval: 2-4 ft Interval: 4-6 ft SC13-01M
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Max Conc: 7350 oY SC03-01RB Interval: 0-0.5 ft
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N
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Path: G:\Federal\Midwest\Ohio\GLAES\SwanCreek 1583406\PROJECTS\Curr Hist Metals\Curr _Hist_Metals apod\Figure 3-7 Antimon:

Map Extent

Depth Below Sediment Surface (feet)

Dorr St SC21-MR03-A
Max Conc: 7.4
Interval: 2-4 ft
SC21-MR03-B
w Max Conc: 8.2
SC21-SC33 Interval: 0-1 ft kﬂMRg-m. 001 SC21-MR0O6
Max Conc: 10.1 MR | tax cl’_ng'o 5 i Max Conc: 7.9 LMR11-74
Intervalz 0-0.5 ft -69 nterval: 0-0. Interval: 0-1 ft Max Conc: 1.3
Max Conc: 8.5 Interval: 0.5-2 ft
SC20-01M Interval: 0-0.5 ft
Max Conc: 9.9
Interval: 2-4 ft SC20-01L
Max Conc: 7.6
SC19-01MA Interval: 0-0.5 ft
Max Conc: 13.1 SC21-MR05 %
Interval: 0-0.5 ft Max Conc: 9.6 %
Interval: 0-1 ft <&
SC19-01MB SC21-SC32
Max Conc: 10.3 Max Conc: 10 LMR11-70
Interval: 0-0.5 ft Interval: 0-1 ft Max Conc: 10.5
Interval: 4-6 ft
SC21-SC31
Max Conc: 9.4
Interval: 1-2 ft LMR11-71
SC21-MR02 Max Conc: 10.1
SC19-01R Max Conc: 9.6 Interval: 0.5-2 ft
Max Conc: 8.4 ([ Interval: 0-1 ft
g) Interval: 0.5-1.4 ft SC1-MRO4
é’ A 5c20-01l a Max Conc: 12.9
g SC18-01R1 e
Interval: 0-1 ft
8 Max Conc: 8.7 @¥ LMR11-68
; Interval: 2-4 ft \@ Max Conc: 9.2
= N .
a C2s) SC15-01RB $ Interval: 0.5-2 ft
— Max Conc: 8.7 SC21-SC30 <
Nebraska Ave SC11-01L Interval: 0-0.5 ft Max Conc: 11 SC20-01R o
— Max Conc: 7.4 Interval: 0-1 ft Max Conc: 13.1 g SC21-MR01
@ Interval: 2-4.2 ft SC21-SC25 Interval: 0-0.5 ft 3 Max Conc: 12.7
Ry scarscas SC16-01RA —{Max Conc: 11.3 N Interval: 0-1 ft
£ SC21-SC11 SC21-SC12 SCO6-01RA SC-11-01La Mo oooed Max Conc: 7.3 Interval: 1-2 ft SD035 & LMR11-67
3 M 11 R Bl . axonc: o. Interval: 0-0.5 ft Max Conc: 0.6
& ax Conc: Max Conc: 6.5 Max Conc: 7.2 2 1-
BN ] 12-01R Interval: 1-2 ft Interval: 2-4 ft
Interval: 0-0.5 ft Interval: 1-2 ft Interval: 0.5-2.3 ft SC12:0 : LMR11-65
N ] Max Conc: 8.2 SC21-5C24 (b . Max Conc: 8.5 LMR11-66
sc05-01ra a SC06-01RB SC10-01RA Interval: 0.5-2.5 ft SC12-01LA Max Cone: 9.1 Gb N oz See Interval; 0.5-2 ft | [ | Max Conc: 8.9
Max Conc: 22.9 . Max Conc: 8.4 Interval: 1-2 ft N Max Conc: 9.2 e Interval: 6-8 ft
sc05-01ra — Max Conc: 22. <c10-01lc a Max Conc: 8.1 — In L 0-5 éft § Interval: 0-1 ft
au Interval: 2-2.9 ft Interval: 2-4.2 ft nterval: v.o- SC21.5C23 S
- o
A SC07-01R SC10-01LC SC21-SC17 Max Conc: 10.9 SC21-8C28 -
SCO05-01RA Max Conc: 7.2 Max Conc: 14.8 Max Cono 9 6 SC21-SC21 Interval: 0-1 ft Max Conc: 8.8
Max Conc: 9.7 Interval: 2-3.3 ft Interval: 2-3.2 ft Interval: 01 ft Max Conc: 11.4 Interval: 4-6 ft
Interval: 0-0.5 ft Q) nterval: ©- d) ? Interval: 0-0.5 ft sc16-01r a
SC07-01LA SC08-01LA SC21-SC26
SC21-SC10 0) Max Conc: 9.3 Max Conc: 20.2 @ 9 s¢16-01r dup Max Conc: 9.7
Max Conc: 4.9——€) Interval: 0-0.5 ft Interval: 2-2.8 ft k Interval: 0-1 ft
Interval: 0-1 ft SC14-01L L SC16-01R LMR11-64
5C21-5C09 Max Conc: 9.7 Max Conc: 10 Max Conc: 9.7
Max Conc. 73 SC-03 Interval: 0.5-2 ft Interval: 0-0.5 ft Interval: 4-6 ft pe
SC03-01RB Interval: 0-1 ft =
£
Max Conc: 8.3 Cg Scos01E SC-04 O SC10.01LB SC12.01RB SC-14-01La <
Interval: 0-0.5 ft M c -85 Max Conc: 13.8
Max Conc: 8.3 (D ax conc: ¢. AR SC13- Clayton g
Interval: 0.5-2 ft Interval: 0-0.5 ft Interval: 2-2.7 ft 13-01RA t (52)
SC03-01LA e Max Conc: 9.4 52
Max Conc: 9.9 Interval: 2-3.1 ft
Interval: 0.5-2 ft Searscis sc21-sc16 | [ sc21-sc19 sc13-01m a
Iatx OIrTC1. 5 f-t SC-08-01La a Max Conc: 8.5 Max Conc: 8.8+ SC13-01M
SD047 SD021 nterval: 1- Interval: 0-1 ft Interval: 0-1 ft Max Conc: 6.9 SC21-SC22
Max Conc: 0.53 yfcfgﬁ5ﬁ SC21-SC15 Interval: 0-0.5 ft Max Conc: 6.8
Interval: 0.5-1.3 ft nterval: U-9. Max Conc: 9.9 Interval: 0-1 ft
Interval: 0-1 ft SC09-01LA
N SD048 SD-021 a — Max Conc: 6.4
Max Conc: 13 N SC09-01RB Interval: 0-0.5 ft
SD045 . Interval: 0.5-1.5 ft SC02-01LB Q) Msagz(;oigogg Max Conc: 9.7  —
:\A?X C(I)né:.50.11$ f | SD049 Max Conc: 6.7 X Interval: 0-1 ft Interval: 0.5-2.7 ft
nterval: 0.5-1. . - 0-
Max Conc: 0.19 Interval: 0-0.5 ft ‘% O,
Interval: 0-0.5 ft SCO2.01LA SC21-SCO7
oAl Se2 ? Max Conc: 9.6 Max Conc: 7 SC21-MRREF
ax Lone. o. Interval: 0-0.5 ft| O™ Interval: 1-2 ft Max Conc: 11.7
Interval: 0-1 ft S
SD-044 a Interval: 0-0.5 ft
SC21-SC03 SC21-SC04 MSCZC; -SC0568
Max Conc: 10.3 Max Conc: 7 ax Conc: 5.
SD044 A Interval: 1-2 ft | |intorval. 1-2 t Interval: 0-1 ft > -
Max Conc: 0.16 &go‘\
Interval: 0.5-1.3 ft
- SD050 SC01-01RB . &
SC-06 Max Conc: 9.4 Max Conc: 12 <@
Interval: 0.5-1.7 ft sc01-01ra a Interval: 0-0.5 ft <@
soo B o
" SC01-01RA §d§
Max Conc: 7.3 &
SD037 I Interval: 0.5-2 ft s Western Ave
Max Conc: 0.47 i
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Legend

(O Sample Location
Fish Sampling Location
CSO Location - 10/2013

ORD's Benthic/Passive Sample
Locations - Sept 2021

River Mile Marker

0.5 Mile Marker

)= 9 >N

Antimony

>10X SRV (8.4 mg/kg)

>5X SRV (4.2 mg/kg) and <=10X SRV (8.4 mg/kg)
>2x SRV (1.68 mg/kg) and <=5X SRV (4.2 mg/kg)
>SRV (0.84 mg/kg) and <=2X SRV (1.68 mg/kg)
>ND and <=SRV (0.84 mg/kg)

Non-Detect

- Label box indicates the maximum concentration and the
depth interval in which it occurred. The sample location color
indicates the concentration of the surface interval.

Profile Graphs shown separately in areas of clustered
sample locations
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N T
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Map Date: 5/23/2022
Basemap: ESRI 2020

FIGURE 3-7

Antimony Concentrations (mg/kg)

in Swan Creek in the Maumee Area of Concern
Swan Creek, Maumee Area of Concern

Toledo, Ohio






prx\Figure 3-9 Barium

Path: G:\Federal\Midwest\Ohio\GLAES\SwanCreek_1583406\PROJECTS\Curr_Hist_Metals\Curr_Hist_Metals.a

Depth Below Sediment Surface (feet)

Map Extent
Maumee
Down LMR11-72
— Max Conc: 152
porr St SC21-MR03-B Interval: 0-0.5 ft
Max Conc: 119 Legend
Interval: 1-2 ft (O Sample Location
w""‘ SC20-01L SC21-MR03-A [ Fish Sampling Location
Max Conc: 128 Max Conc: 124 _
Interval: 0.5-2.7 ft Interval: 1-2 ft A CSO Location - 10/2013
SC21-MR06 LMR11-74 ORD's Benthic/P . s |
LMR11-69 Max Conc: 183 Max Conc: 179 . S enthic/Passive Sample
Max Conc: 129 Interval: 0-1 ft Interval: 4-6 ft Locations - Sept 2021
Interval: 0-0.5 ft I River Mile Marker
sc20-01l a
a (0.5 Mile Marker
SC20-01M
Max Conc: 114 (B SC21-MR05
Interval: 2-4 ft Max Conc: 124 2
Interval: 0-1 ft % Barium
SC19-01MA “[ sc21-MRo4 &
:\/Iax Ccl).ng.41;34 Max Conc: 162 >10X SRV (2100 mg/kg)
nterval: 2-4 ft Interval: 1-2 ft LMR11-70
Max Conc: 169 >5X SRV (1050 mg/kg) and
SC19-01MB ne: <=10X SRV (2100 mg/kg)
Max Conc: 148 Interval: 0-0.5 ft —
Int I 2.4 ft >2x SRV (420 mg/kg) and
ntervak: < <=5X SRV (1050 mg/kg)
SC19-01R SC21-SC31 - >SRV (210 mg/kg) and
Max Conc: 104 Max Conc: 247 MsangjonMcR?; k/ll\gsg(;;g 167 <=2X SRV (420 mg/kg)
Interval: 0.5-1.4 ft Interval: 2-4 ft 0 '
. Interval: 0-1 ft LMR11-68 Interval: 0-0.5 ft >ND and <=SRV (210 mg/kg)
= SC18-01R1 Max Conc: 186 —
(‘E Max Conc: 164 (/ Interval: 0.5-2 ft Non-Detect
9] Interval: 2-4 ft —
g SC-02
@© sc16-01r dup
s SC21-SC30 SC21-MR02
Max Conc: 204 Max Conc: 161
Nebraska Ave SC21-SC12 sc16-01ra Interval: 0-1 ft MSC%1'SC_::%1 Interval: 4-6 ft - Label box indicates the maximum concentration and the
Max Conc: 137 } SC16-01R ax Lonc: depth interval in which it occurred. The sample location color
SC12-01R . Interval: 2-4 ft dep . .
) Interval: 1-2 ft Max Conc: 153 Max Conc: 361 SC21-SC25 SD035 a : SC21-SC33 indicates the concentration of the surface interval.
g Interval: 0.5-2.5 ft Interval: 2-4.4 ft Max Conc: 237 § Max Conc: 205
§ SC21-SC11 SC06-01RA “SAC11'O1L_ 14 Interval: 4-6 ft SC20-01R & Interval: 1-2 ft Profile Graphs shown separately in areas of clustered
@ Max Conc: 110 — Max Conc: 91.4 | ax Co.nc. 3 SC16-01RA Max Conc: 132 o sample locations
Q Interval- 0-0.5 ft Interval: 0.5.2.3 ft Interval: 2-4.2 ft SC21-SC19 . : $ LMR11-67
> : . nterval: 0.5-2. Max Conc: 125 Max Conc: 122 a Interval: 0.5-2.1 ft g Max Conc: 157
SC21-SC17 Interval: 0.5-2.2 ft SC21-5C28 3
05-01 SC06-01RB Max Conc: 142 SC-11-01La Interval: 0-1 ft e \ Max Cong: 137 |-, g Interval: 2-4 ft
sc05-01ra a - : . -
— Max Conc: 291 Interval: 0-1 ft SC21-SC24 Mé\‘ \® Mif%;o:gﬁ%?’
sc05-01ra Interval: 2-2.9 ft SC21-SC20 . S oo
du SC10-01LB Max Conc: 110 m;"‘é‘wifl’_“g_- 1239 N Interval: 0-1 ft
N SC07-01R Max Conc: 176 Interval: 1-2 ft : @
SC05-01RA A) Max Conc: 48.2 Interval: 2-4.2 ft SC15-01RB MESiS%)1()-r?(?22%1 LMR11-65 LMR11-66
Max Conc: 133 Interval: 0.5-2 SC12-01LA Max Conc: 155 Interval: 0-1 ft Max Conc: 127 Max Conc: 197
Interval: 0-0.5 ft ‘ o SCO7-01LA G MaxConc: 136 Interval: 2-2.9 ft Interval: 0-0.5 ft Interval: 2-4 ft
Interval: 0.5-2 ft
Max Conc: 94.1
M:)(Célff;g . o Interval: 0.5-2.1 ft sc10-01lca] ® q SCISCa3
: 85. —E ) I Max Conc: 201 -
Interval: 0-1 ft SC-08-01La a SC10-01LC N SC14-01L ax wone. LMR11-64
SC21-SC21 Interval: 2-4 ft Max Conc: 151
Max Conc: 180 Max Conc: 298 Max Conc: 163 Interval: 4-6 ft
$C21-C09 D Interval: 2-3.2 ft Interval- 2.4 ft Interval: 2-3.3 ft : pe
Max Conc: 127 d : @
Interval: 1-2 ft 4\9 SC.04 SC-14-01L a §
- SC10-01RA I\S/|C12C-)01RB230 )
- - ax Conc:
SD047 MSXC él,icgg 8 SC08-01LB CP - SC21-SC16 Max Conc: 170 Interval: 2-2.7 ft SC13-01RA Clayton st D
: - 0-1 Max Conc: 117 Max Conc: 107 Interval: 2-4.2 ft Max Conc: 243 52
Max Conc: 58 Interval: 0-1 ft ax Lonc i
Interval: 0.5-1.3 ft Interval: 2-4.5 ft Interval: 0-1 ft sc13-01m a Interval: 2-3.1 ft
SC21-SC04 SC03-01RB
SC21.5C02 —{Max Conc: 28.8 Max Conc: 112 SC21-SC13 SC13-01M SC21-SC22
Max Conc: 58.7 Interval: 6-8 ft Interval: 0.5-2.7 ft 4\9 Max Cor.1c. 154 SC09-01LA Max Conc: 62.9 Max Conc: 95.9
Interval: 0-1 ft Interval: 2-4 ft SC09.01RB Max Conc: 88 Interval: 0-0.5 ft Interval: 0-1 ft
SCO03-01LA - Interval: 0.5-2.2 ft
SCO02-01LA Max Conc: 149 SC21-8C07 — Max Conc: 165
A $C21-SC03 Max Conc: 111 Interval: 0.5-2 ft \%/* Max Conc: 95.6 Interval: 0.5-2.7 ft
SD045 Max Conc: 162 Interval: 0.5-2 ft Interval: 1-2 ft
. Interval: 1-2 ft " SCO08-01LA -
M?;rv(;(l)'ng-.o?’g ft I SC01-01RB Sb0212 S — Max Conc: 209 Maumee Up
— Max Conc: 153 SD021 Interval: 2-2.8 ft 0
Interval: 0-0.5 ft Max Conc: 110
@ Interval: 0-0.5 ft SC21-MRREF
SD048 0, SCO2.01LB Max Conc: 245 Max Conc: 129
Max Conc: 110 - Interval: 2-4 ft Interval: 0-1 ft
SD-044 a Interval: 0.5-1.5 ft “— Max Conc: 39.2
Interval: 0-0.5 ft
SD044
Max Conc: 23 A |\S/|2)?4£OHC' 16 S a
Interval: 0-0.5 ft s 1t SC21-SC06 &
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Max Conc: 43000 Interval: 1-2 ft SC21-MRO4 Interval: 10-12 ft SND and <=SRV (110,000 mgkg)
Q SC16-01RA Interval: 0-0.5 ft Max Conc: 110000 L ’
= Max Conc: 31000 A Interval: 4-6 ft
g Interval: 0.5-2.2 ft SC18-01R1 Non-Detect
S Max Conc: 42300 LMR11-68 o
% Interval: 0.5-2 ft G Max Conc: 46100
SC21-SC12 < Interval: 0.5-2 ft
Max Conc: 96900 . SC11-01L Maiccﬂﬁ(ﬁ%oo ) SC21-MRO1
Nebraska Ave Interval: 1-2 ft | Max Conc: 112000 SC21-8C24 S 2 Max Conc: 74100 - Label box indicates the maximum concentration and the
SCO6-01RA Interval: 0-0.5 ft Max Conc: 43400 Interval: 1-2 ft SC20-01R & ax Conc: : o2 ;
. ] - ) Interval: 2-4 ft depth interval in which it occurred. The sample location color
Max Conc: 26500 SC10-01RA interval 2.4 ft | | Max Conc: 40300 ) dep . .
) SC21-SC11 . X nterval: SD035 a : ] indicates the concentration of the surface interval.
BN Max Conc: 72600 Interval: 0.5-2.3 ft Max Conc: 30700 SC-11-01L a Interval: 0.5-2.1 ft g
n g Interval: 2-4.2 ft S SC21-MR02 _ _
S Interval: 2-4 ft SC12-01R SC12.01LA LMR11-67 éﬂ Max Conc: 43700 ProflI? Clarap?s shown separately in areas of clustered
. : - - 0- sample locations
th SC06-01 RB SC21-SC17 Max Co_nc. 40700 Max Cong: 46100 Max Conc: 53400 Interval: 0-1 ft p !
> Max Conc: 27800 Max Conc: 43100 Interval: 0-0.5 ft . Interval: 0-0 5 ft LMR11-65
F Interval: 0-0.5 ft Interval: 2-4 ft Interval: 2-2.8 ft : : -
sc05-01ra & W Max Conc: 47100
SC10-01LB 5C21-5C19 SC21-5C21 -S Interval: 0.5-2 ft
SC07-01R Max Conc: 29800 Max Conc: 51400 Max Conc: 31000 Max Conc: 33300
sc05-01ra Max Conc: 27700 ax Lonc: Interval: 4-6 ft iy Interval: 0-1 ft
du : Interval: 0-0.5 ft Interval: 0-1 ft @
Interval: 2-3.3 ft d)
A SC21-SC28 -
SC05-01RA SC12-01RB Max Conc: 57100 LMR11-66
Max Conc: 36700 é ASACO7(501LA31100 sc10-01ic a Max Conc: 40000 Interval: 2-4 ft '— Max Conc: 47900
Interval: 0-0.5 ft ax onc: Interval: 2-2.7 ft sc16-01r a Interval: 0.5-2 ft
& Interval: 0-0.5 ft SC21-SC15 ({ SC21-8C23 SC21-SC26
Max Conc: 33100 Max Conc: 38300 sc16-01r dup Max Conc: 71800
SC21-SC09 Interval: 1-2 ft 4 Interval: 0-1 ft Interval: 1-2 ft
Max Conc: 57500 N SC15-01RB LMR11-64
Interval: 2-4 ft 50215010 SC10-01LC SC14-01L Max Conc: 27400 Max Conc: 78400
Max Gono: 92100 Max Conc: 33200 Max Conc: 35100 Interval: 0.5-2 ft Interval: 0-0.5 ft N
SC21-5C08 terval 0.1 ft Interval: 0-0.5 ft Interval: 2-3.3 ft 1z
Max Conc: 68400 . g
Interval: 0-1 ft SC-04 5C21-SC20 SC13-01M SC-14-01La g
Max Conc: 132000 Max Conc: 54500
(D Interval: 0-1 ft ) Clayton g
SC03-01RB SC08-01LB a Interval: 0-0.5 ft SC13-01RA ¢ -
. Max Conc: 36200 Max Conc: 26700 (52
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Path: G:\Federal\Midwest\Ohio\GLAES\SwanCreek 1583406\PROJECTS\Curr Hist Metals\Curr _Hist _Metals. apox\Figure 3-13 Chromium

Depth Below Sediment Surface (feet)

Map Extent
LMR11-72
Max Conc: 23.9 SC21-MR06
Interval: 0-0.5 ft Max Conc: 27.7
Dorr St Interval: 0-1 ft
SC21-MRO03-A Legend
Max Conc: 27.2 .
nterval: 1.2 ft | | __malumee dsa (O Sample Location
ﬁ SC21-MRO3-B [ Fish Sampling Location
Max Conc: 27.5 A CSO Location - 10/2013
Interval: 1-2 ft LMR11-74 ) ]
Max Conc: 136 ) ORD's Benthic/Passive Sample
kAMR1C1-69 216 Cl; Interval: 4-6 ft Locations - Sept 2021
ax conc: . I . .
. River Mile Marker
Interval: 0-0.5 ft Maumee .
SC20-01L Down a 0.5 Mile Marker
Max Conc: 732 {— SG21-MR0S
SC20-01M Interval: 0.5-2.7 ft Max Conc: 44
Max Conc: 26 Interval: 0-1 ft %‘ .
Interval: 4-5.7 ft SC21-SC33 - 2 Chromium
Max Conc: 25.1— ol
SC19-01MA Interval: 0-1 ft LMR11-70 . > 10X PEC (1110 mg/kg)
Max Conc: 29.6 Max Conc: 35.5
Interval: 0.5-2 ft Interval: 0.5-2 ft >5X PEC (555 mg/kg) and <=10X PEC (1110 mg/kg)
SC21-SC32 sc20-011 a @ ® >2x PEC (222 mg/kg) and <=5X PEC (555 mg/kg)
Max Conc: 26.5 ]
SC19-01MB Interval: 2.4 ft >PEC (111 mg/kg) and <=2X PEC (222 mg/kg)
Max Conc: 29 _ LMR11-71
Interval: 4-5.3 ft oA IMROY L| Max Conc: 45.6 . >TEC (43.4 mg/kg) and <=PEC (111 mg/kg)
- 121t Interval: 6-8 ft
9 SC19.01R |\S/|Ca>2<1c§r?f1 "o Interval: 1-2 ft LMR11-68 >ND and <=TEC (43.4 mg/kg)
5 Max Conc: 47.1 Interval: 0-1 ft Max Conc: 35.8
< Interval: 0.5-1.4 ft e A [ Interval: 4-6 ft Non-Detect
g - L
2 -SC-OZ SC18-01R1 G\
@ - SC21-MRO1
s Max Conc: 48.7 ———&) SC21-MR02 Max Conc: 48.8
Interval: 0-0.5 ft i Max Conc: 124 Interval: 0-1 ft
Nebraska Ave SC06-01RA 8021'8030 ,\S/giocgls 25.5 Interval: 4-6 ft - Label box indicates the maximum concentration and the
: - SC15-01RB Max Conc: 352———— (@@ 0B depth interval in which it occurred. The sample location color
Max Conc: 26.1 Interval: 0-1 ft Interval: 0.5-2.1 ft o . .
K4 Interval: 0.5-2.3 ft Max Conc: 34.5 : SD035 a LMR11-67 indicates the concentration of the surface interval.
N3 SC21-8C12 SC21-SC20 Interval: 0.5-2 ft Max Conc: 53.8
S Max Conc: 34.9 SC06-01RB SC11-01L - 0.5- Profile Graphs shown separately in areas of clustered
o Interval: 1-2 ft — Max Conc: 76.5 SC10-01RA — Max Conc: 41.2 Max Conc: 25.2 SC21-SC25 Interval: 0.5-2 ft > Graph
g nterval: ne. /0. - ne. 4. Interval: 1-2 ft SC16-01RA - sample locations
Interval: 2-2.9 ft Max Conc: 48.3 Interval: 2-4.2 ft : " Max Conc: 170
BN Max Conc: 64.4 A SC21-SC29
Interval: 2-4.2 ft . Interval: 4-6 ft LMR11-65
$C21-SC11 SC-11-01La SC12-01LA Interval: 0.5-2.2 ft N Max Conc: 1570 Max Cong: 43.2 LMR11-66
Max Conc: 25.7 SCO07-01R Max Conc: 39 9 Interval: 0-1 ft Intarval 0.0 5 1t Max Conc: 41.4
Interval: 0-0.5 ft Max Conc: 13.4 SC21-SC15 SC21-SC17 SC12-01R Interval: 0.5-2 ft S i Interval: 8-9.7 ft
Interval: 0.5-2 ft Max Conc: 50.2 Max Conc: 430 T Max Conc: 195 §
. . ) SC21-SC24 () P E—
sc05-01ra a Interval: 2-4 ft Interval: 2-4 ft Interval: 0.5-2.5 ft : o SC21-SC28
A Max Conc: 105 —@ Max Conc: 46.8 5
SCO7-01LA SC10-01LB Interval: 0-1 ft Interval: 0-1 ft 2 -
sc05-01ra Max Conc: 18 Max Conc: 32.8 SC21.5023 sc16-01r a : [y
du A @ Interval: 0.5-2.1 ft Interval: 2-4.2 ft SC21-SC21 Max Conc: 104 SC21-SC26 o
) Max Conc: 440 G Max Conc: 16-01r d Max Conc: 26.6 g
@ Interval: 2-4 ft Interval: 2-4 ft sc16-U1r aup ax Lonc: 26. S
SC05-01RA sc10-01Ic a . Interval: 0-1 ft é"
Max Conc: 30.5 o SCI601R
Interval: 0.5-2.2 ft SC10-01LC O SC12-01RB k SC14-01L L _ LMR11-64
: Max Conc: 120 Max Conc: 63.4
Max Conc: 127 Max Conc: 47.3 Max Conc: 144 ; 1 63.
SC21-5C10 o SC-03 Interval: 2-2.7 ft Interval: 0.5-2 ft Interval: 2-4.4 ft Interval: 6-7.3 ft
. SC21-SC09 Interval: 2-3.2 ft - : - &
Max Conc: 20.6 . s
Interval: 0-1 ft Max Conc: 37.2 SC-14-01L §
: (75_ Interval: 1-2 ft SC-04 -14-UlLa g
SC03-01RB 6\8021 T SC13-01M E
- SC21-SC08 - Max Conc: 23.6 Cla
Max Conc: 25.9 Max Conc: 17.9 a Max Conc: 32.4 Interval: 0-0.5 ft SC13-01RA Yion st
Interval: 0.5-2.7 ft @ |intervat 01t Interval: 01 ft Max Conc: 37.2
sc13-01m a Interval: 2-3.1 ft
SOOSOILA SC08-01LB SC09-01LA Sca1502
ax Lonc: Max Conc: 49.6 Max Conc: 21.4 SC21-SC19 -
SDo47 Interval: 0.5-2 ft Interval: 2-4.5 ft Interval: 0.5-2.2 ft Max Conc: 18.5
Max Conc: 16 = i ] :\/Itax C?n§:11220 Interval: 0-1 ft
Interval: 0-0.5 ft SD048 SC21-SC13 nterval: Y-
Max Conc: 52 |\S/|D02c; 29 Moy Cone: 39,3 SC09-01RB
Interval: 0-0.5 ft ax -onc. " Interval: 2.4 Max Conc: 33.1
A Interval: 0-0.5 i SC-08-01laa Interval: 0.5-2.7 ft
9 SC21-SC03 SC21-5C04 SC21-SC07
| Max Conc: 27.6 Max Conc: 9.5 SC02-01LB .
Interval: 6-8 ft Max Conc: 22.7 SC08-01LA
Interval: 1-2 ft ntervar: Max Conc: 5.5 o1 -
SD045 ax Conc: 5. _\@ Interval: 1-2 ft Max Conc: 158 "
Max Conc: 5.7 _,@ Interval: 0-0.5 ft Interval: 2_'2 8 ft
Interval: 0-0.5 ft SD-021 a : :
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Max Conc: 14.6 SC02-01LA Max Conc: 31.2
SD-044 a Interval: 0-1 ft SD049 : Max Conc: 28.9 Interval: 0-1 ft
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SD044 Interval: 0-0.5 ft nterval: ©-9.
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prx\Figure 3-14 Cobalt

Path: G:\Federal\Midwest\Ohio\GLAES\SwanCreek_1583406\PROJECTS\Curr_Hist_Metals\Curr_Hist_Metals.a|

Map Extent

Depth Below Sediment Surface (feet)

SC21-MR03-A
Max Conc: 9.5 Sg(Zé;)MnEO:SO
Dorr St Interval: 1-2 ft LMR11-72 Interval: 0-1 ft
SC21-MR03-B Max Conc: 8.7
Max Conc: 8 Interval: 0-0.5 ft
Interval: 0-1 ft
et
w LMR11-69
Max Conc: 12.9 (—
Interval: 0-0.5 ft kﬂMRg'm 12.4
ax Conc: 12.
SC20-01M Interval: 4-6 ft
Max Conc: 9.8 $C20-01 L,
Interval: 2-4 ft Max Conc: 7 1=
. Interval: 0.5-2.7 ft
Maumee
SC19-01MA SC21-SC33 Down (b
Max Conc: 10.9 Max Conc: 9.1t SC21-MR05
Interval: 0-0.5 ft Interval: 0-1 ft Max Conc: 9.2 %
| I: 0-1 f %
SC21-SC32 nterval: 0-1 f )
Max Conc: 9
Interval: 2-4 ft sc20-01] a LMR11-70
SC19-01MB Max Conc: 12.6
Max Conc: 9.9 Interval: 0-0.5 ft
Interval: 4-5.3 ft O
SC21-SC31
SC19-01R Max Conc: 9.5 SC21-MR02 kﬂ'\gf&;; 124
Max Conc: 7.3 Interval: 1-2 ft Max Conc: 10.9 Interval: 0.5-2 ft
o Interval: 0.5-1.4 ft Interval: 4-6 ft nterval: 0.5-
o
3 SC18-01R1 SC21-MR04
g Max Conc: 9.6 Max Conc: 14.9
g SC16-01RA Interval: 2-4 ft Interval: 4-6 ft
@ SC21-SC19 r—| Max Conc: 9.1 .
< Max Conc: 10.8 Interval: 0.5-2.2 ft MSC?-SC?g 5 9 LMR11-68
Int I: 1-2 ft ax Conc: 10. 2 _
Nebraska Ave SC21-SC12 nterva - Interval: 1-2 ft © Max Conc: 12
— Max Conc: 17.4 SIC“*C‘” R 105 ) SCo1MRo1 | |Interval: 2-4
s ax Conc: 10.
® Interval: 1-2 ft SC21-SC20 [_ Interval- 2.4.4 f SD035 a S§C20-01R § Max Conc: 10.5
< Max Conc: 12.1 SC21-SC24 Max Conc: 10.9 g Interval: 0-1 ft
] Mo Conc: 8.8 Po0e01RA SC10-01RA senon Interval: 1-2 Max Conc: 12.4 SC21-SC25 Interval: 0-0.5 ft
o X - 6. Max Conc: 7.3 X o e - 0- .
§ Interval: 0-0.5 ft r Interval: 0.5-2.3 ft M?exrvca(l)'n;:g-]gt’ Interval: 2-4.2 ft I\S/IC12(501LA7 ) Interval: 0-1 ft h?:ég:?a_éoff LMR11-67
se ax Lonc: /. - Max Conc: 11.7 LMR11-65
SC06-01RB SC-11-01L a Interval: 2-2.8 ft SC21-SC23 Interval: 2-4 ft Max Conc: 10.3 kAMR1C1 66. .
sc05-01ra a . Max Conc: 12 Int I: 0.5-2 ft ax Lonc:
F—MaxCom;1&4 SC21-SC17 Interval- 2.4 ft ©) nierval: ©. Interval: 2-4 ft
sc05-01ra Interval: 2-2.9 ft Max Conc: 11.3 nterval: z- SC21-SC29
du Interval: 4-6 ft Max Conc: 10.2
2 SC07-01R SC12-01RB O Interval: 0-1 ft
A Max Conc: 6 Max Conc: 15.1 -
I\S/gg%g;spé 8 @ Interval: 2-3.3 ft SC10-01LB Interval: 2-2.7 ft MSC(231 -SC%? )
- 9. . ax Conc: 11.
Interval: 0-0.5 ft d) SC21-8C13 Max CO-nC. 1.4 Interval: 4-6 ft
d) SCO7-01LA Max Conc: 8.9 Interval: 2-4.2 ft sc16-01r a
Max Conc: 7.8 Interval: 2-4 ft SC21-SC26
Se2rscio | o Interval: 0-0.5 ft sc10-0tlc a SC12-01R @ 1 sc16-01r dup Max Conc: 9.5
| tax cl).n(cJ:.1 # SC10-01LC ) Max Conc: 14.7 k SC14-01L Interval: 0-1 ft LMR11-64
nterval: 0- Max Gone: 13.4 Interval: 0.5-2.5 ft Max Conc: 8.5 SC15-01RB Max Conc: 11.1
SC21-SC09 ax Lonc: 19 SC-03 Interval: 2.3.3 ft Max Conc: 7.2 Interval: 4-6 ft -
Max Conc: 9.5 Interval: 2-3.2 ft i Interval: 0-0.5 ft «
SCO03-01RB Interval: 1-2 ft g
Max Conc: 8.8 SC-04 SC21-SC16 SC21-SC21 SC-14-01La @
Interval: 0.5-2.7 ft SC21-SC08 ( 9—— Max Conc: 9.4 Max Conc: 13.8 S
Max Conc: 8.8 Interval: 4-6 ft Interval: 2-4 ft Clayton g
Intarval 01 ft - SC13-01RA t (52
SCO03-01LA nterva® - Max Conc: 11.5 32
Max Conc: 10.6 SC09-01LA Interval: 2-3.1 ft
SC21-5C03 Interval: 0.5-2 ft hsﬁgg%g:]tﬁg s Max Conc: 5.3 SC13-01M
Max Conc: 10.1 | 245 f Interval: 0-0.5 ft Max Conc: 5.9
SD047 Interval: 1-2 ft SD021 nterval: 2-4.5 ft Interval: 0-0.5 ft SC21-5C22
:Vlfl X Ccl)_n((): :0556& SD049 M?Jwi‘i”é’fs?ﬁ ft SC21-SC15 322%215:89.3 sc13-01ma “ﬂﬁéﬁi’%f 'f‘tl
nterval: 0-0. Mk Conc: 2.6 Y?Cngf Interval: 0.5-2.7 ft
L0 E _ nterval: 1-
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SC02-01LB Max Conc: 11.4
SD045 I SC21-SC04 e Q) Interval: 2-2.8 ft
Max Conc: 4.3 SC21-SC02 Max Conc: 5.4 miﬁﬁ%gfﬂ_\\wg SC21-C07
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SD044 A | A . -
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Path: G:\Federal\Midwest\Ohio\GLAES\SwanCreek 1583406\PROJECTS\Curr_Hist_Metals\Curr_Hist_Metals aprx\Figure 3-18 Magnesijum

Depth Below Sediment Surface (feet)

Map Extent
SC21-MR03-B
Max Conc: 20000
Interval: 2-4 ft _} LMR11-72
r Max Conc: 14500
SC21-MRO03-A Interval: 0.5-2 ft
Max Conc: 10400
Interval: 2-4 ft SC21-MR06
Max Conc: 11300
Dorr St LMR11-69 Interval: 0-1 ft
Max Conc: 24300 [— Legend
Interval: 0-0.5 ft .
_maumee dsa (O Sample Location
e SC20-01L [ Fish Sampling Location
w Max Conc: 13800 [—
Interval: 0-0.5 ft A CSO Location - 10/2013
SC20-01M LMR11-74 ) ; ;
Max Conc: 12000 SC21-SC33 Max Conc: 13900 o ORD's Benthic/Passive Sample
Interval: 0-0.5 ft Max Conc: 12000 — Interval: 6-7.1 ft Locations - Sept 2021
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SC19-01MA )
Max Conc: 10800 M - a (0.5 Mile Marker
Interval: 0-0.5 ft D:V%rr?ee d) SC21-MR0O5
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Interval: 6-8 ft a (34
SC19-01MB LMR11-70 . >10X SRV (290000 mg/kg)
. Max Conc: 11900
Max Conc: 11200 o >5X SRV (145000 mg/kg) and
Interval: 0.5-2 ft Interval: 4-6 ft
: 0. <=10X SRV (290000 mg/kg)
SC21-SC31 é >2x SRV (58000 mg/kg) and
Max Conc: 12300 O <=5X SRV (145000 mg/kg)
Interval: 0-1 ft B >
SC21-MR04 kﬂhﬁs gor::: 12500 <S=§;/< (82330(%&%/5?‘215/%)
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prx\Figure 3-19 Manganese

Path: G:\Federal\Midwest\Ohio\GLAES\SwanCreek_1583406\PROJECTS\Curr_Hist_Metals\Curr_Hist_Metals.a

Depth Below Sediment Surface (feet)

Map Extent
SC21-MRO03-A
Max Conc: 670 T
Interval: 1-2 ft LMR11-72
— Max Conc: 302
Dorr St SC21-MR03-B Interval: 0-0.5 ft
Max Conc: 344 : : L d
Interval: 0-1 ft egen
_maumee dsa (O Sample Location
LMR11-69
ﬁ Max Conc: 600 - [ Fish Sampling Location
Interval: 0-0.5 ft A CSO Location - 10/2013
SC21-MR02 Miggc;rl\]/lclz?g% LMR11-74 PN ORD's Benthic/Passive Sample
I\Illatx Colnc6: g(;:l Interval: 0-1 ft m;’ﬂ‘;‘rvc;?_”2(354524 Locations - Sept 2021
nterval. o- - e . .
ove I River Mile Marker
SC20-01L .
SC20-01M Max Conc: 290 | « 0.5 Mile Marker
Max Conc: 662 Interval: 0.5-2.7 ft Maumee (B
Interval: 0-0.5 ft o150 Down .
- SC21-MR05 .
SC19-01MA Max Conc: 558 Max Conc: 381 %@ Manganese
Max Conc: 575 Interval: 0-1 ft @/ Interval: 2-4 ft -
Interval: 0.5-2 ft >10X SRV (10000 mg/kg)
SC21-SC32 LMR11-70
B Max Conc: 657 >5X SRV (5000 mg/kg) and <=10X SRV (10000 mg/k
Max Conc: 486 sc20-01la Interval: 0.5-2 ft - ( ok ( 9
Interval: 2-4 ft
d) @ >2x SRV (2000 mg/kg) and <=5X SRV (5000 mg/kg)
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Max Conc: 493 Max Conc: 429 LMR11-71 >SRV (1000 mg/kg) and <=2X SRV (2000 mg/kg)
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3 L
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@ Max Conc: 252 : Interval: 0-0.5 ft o 3 Max Conc: 488 indicates the concentration of the surface interval.
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-20 Mercur

Path: G:\Federal\Midwest\Ohio\GLAES\SwanCreek 1583406\PROQJECTS\Curr _Hist Metals\Curr Hist _Metals aprx\Figure

Depth Below Sediment Surface (feet)

Map Extent
SC21-MR03-A SC21-MR06
Max Conc: 3.8 Max Conc: 4.4
Dorr St Interval: 1-2 ft LMR11-72 [_ Interval: 0-1 ft
LMR11-69 m;“z‘rvc;cl’.”g_:o‘r’,fﬂ ] Legend
Max Conc: 0.22 T maumee ds a i
Intarval 0.0.5 t P_ (O Sample Location
—— Fish Sampling Location
75/ SC21-MR02 [ Ping
Max Conc: 0.93 A CSO Location - 10/2013
Interval: 4-6 ft LMR11-74 . , -
: Max Conc: 0.43 ) ORD's Benthic/Passive Sample
Interval: 4-6 ft Locations - Sept 2021
SC20-01L
SC20-01M . . .
_ Max Conc: 3.6 I River Mile Marker
Max Conc: 0.73 . T Maumee
Interval: 4-5 7 ft Interval: 0.5-2.7 ft .
Down a (0.5 Mile Marker
SC21-SC33
SC19-01MA Max Conc: 3.3 o SC21'MR(_)5
Max Conc: 3.7 . T Max Conc: 1.1
Interval: 1-2 ft . %
Interval: 2-4 ft Interval: 0-1 ft 3.
2 Mercury
SC21-5C32 SC21-MR04 -
i - > ]
Mfgwc;‘l’:”f_éoﬁz sc20-01l a Mfgwca?nfsoﬁ LMR11-70 . 10X PEC (10.6 mg/kg)
' Mfgwi‘l’,”g_'ooszfzt >5X PEC (5.3 mg/kg) and <=10X PEC (10.6 mg/kg)
SC19-01MB ' i |
Max Conc: 3 >2x PEC (2.12 mg/kg) and <=5X PEC (5.3 mg/kg)
Interval: 4-5.3 ft |
LMR11-71 >PEC (1.06 mg/kg) and <=2X PEC (2.12 mg/kg)
SC21-SC31 SC21-MR03-B Max Conc: 0.23 ]
Max Conc: 4.6 Max Conc: 1.5 Interval: 10-12 ft >TEC (0.18 mg/kg) and <=PEC (1.06 mg/kg)
Interval: 2-4 ft o4 f —
Interval: 2-4 ft =
S SoTooIR LMR11-68 >ND and <=TEC (0.18 mg/kg)
5 R Max Conc: 0.15
‘é Max Conc: 0.19 A Interval: 4-6 ft Non-Detect
S Interval: 0.5-1.4 ft .
Q SC21-SC25
e Max Conc: 1.6 SC18-01R1
= Interval: 4-6 ft T Max Conc: 2.1 O SC21-MR01 Label box indicates th ; trati dth
SC21-SC12 SC12-01R Interval: 2-4 ft Max Conc: 0.062 - Label box indicates the maximum concentration and the
Nebraska Ave Max Conc: 013 Max Conc: 1 : SC20-01R Interval: 1.2 ft depth interval in which it occurred. The sample location color
ax Lonc. ¥.131™ [ Y i Max Conc: 0.15 LMR11-67 . indicates the concentration of the surface interval.
Interval: 1-2 ft SC-11-01La Interval: 0.5-2.5 ft SC15-01RB Interval: 0.5-2.1 ft
® Max Conc: 0.56 SD035 a nterval: 9.o-2. Max Conc: 0.42
q-} SC21-SC11 SC06-01RA Interval: 2-2.9 ft Interval: 0.5-2 ft Profile Graphs shown separately in areas of clustered
X~ —1 Max Conc: 0.16 SC21-8C19 SC21-SC30 sample locations
£ Max Conc: 0.18 Interval: 0.5-2.3 ft SC11-01L —{Max Conc: 0.83 Max Conc: 2.6
S Interval: 2-4 ft :\A?X C(I)_nzc.40.26f5t Interval: 2-4 ft SC16-01RA Interval: 0-1 ft
3 SC06-01RB nterval: =4 Max Conc: 0.43 LMR11-65
Max Conc: 1.6 SC21-8C20 Interval: 0.5-2.2 ft SC21'SC2_9 Max Conc: 0.18
$c05-01ra a [ | intervat: 2-2.0 SCO7-01LA SC21-SC17 :V'fx Cclingifﬁm @ M?JNZ?”S.‘ff Interval: 0.5-2 ft
$c05-01ra Max Cone: 043 | |Max Conc: 0.54— — Max Gonc: 2.9 -
- 7-01R Int 1: 0.5-2.1 ft 1- Ce
du | SOOTOIR e nerva Interval: 121 SC12-01LA Interval: 0-1 ft \8 SC21-SC28 .
A Interval: 0.5-2 ft 10-01LB Max Conc: 4.9 Max Conc: 2.3 $ - LMR11-66
SC05-01RA Q) nterval: 0.5- sc21-sC15 | |SC1001B Interval: 0.5-2 ft| |SC21-SC23 Interval: 1-2 ft P Max Conc: 0.12
Max Conc: 0.36 — Max Conc: 1.3 I ?X (I)-ngls ot ® Max Conc: 0.8 sc16-01r dup ® Interval: 6-8 ft
Interval: 0-0.5 ft \ O Interval: 2-4 ft | [‘nterval: 0.5 Interval: 2-4 ft _b SC21-5C26 g
) @ Max Conc: 1.2 S
SC21-SC10 SC1001LG 9 SC16-01R Interval: 0-1 ft s"’
Max Conc: 0.11 0 ® N SC21-8C21 _/Q) 0 SC-14-01L a — Max Conc: 1.1
Interval: 0-1 ft Max Conc: 0.92 — Max Conc: 2.4 | k Q Interval: 2-4.4 ft LMR11-64
Interval: 2-3.2 ft O Interval: 2-4 ft Max Conc: 0.35
SC21-SC09 SC14-01L Interval: 4-6 ft
Max Conc: 0.67 sc10-01lc a Max Conc: 2.8 : -
Interval: 2-4 ft SC21-SC08 6) SC12-01RB Interval: 2-3.3 ft @
Max Conc: 0.1 SC-04 3010(':01 R’Afl 9 Max Conc: 1.6 _5
SC03-01RB Interval: 0-1 ft In?exrvacl"n;4 bt Interval: 2-2.7 ft SC13-01RA =
Max Conc: 0.23 s . Cl
Max Conc: 1.3 ayto
SD048 Interval: 0.5-2.7 ft SC08-01LB @ - SC21-SC16 sc13-01m a g yton st
Max Conc: 0.87 Max Conc: 0.29 Max Conc: 0.47
Interval: 0.5-1.5 ft SCO03-01LA Interval: 0.5-2 ft Interval: 1-2 ft SC13-01M SC21-SC22
Max Conc: 0.41 Sca1sc Max Conc: 0.28 Max Conc: 0.75
Interval: 0.5-2 ft 21-SC13 Interval: Interval; 0-1 ft
sc01-01ra a Max Conc: 0.92 3229621250 25 0-0.5 ft
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Interval: 0-0.5 ft SC21-SC04 - >
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SC21-MRO03-A
Max Conc: 27.8
Interval: 1-2 ft T
LMR11-72
—1 Max Conc: 26
LMR11-69. Interval: 0-0.5 ft
Max Conc: 38.9 T
Interval: 0-0.5 ft
SC21-MR06
SC21-MR02 Max Conc: 33
Dorr St Max Conc: 35.2 Interval: 0-1 ft
Interval: 4-6 ft _}
SC20-01L
At Max Conc: 28 =
754 Interval: 0.5-2.7 ft
LMR11-74
SC20.01M nsng>2<1c;§'103326 5 Max Conc: 41.5
Max Conc: 30.5 Interval: 0-1 ft. Interval: 4-6 ft
Interval: 2-4 ft -
Maumee
SC19-01MA D
Max Conc: 34.5 own SC21-MR05
Interval: 2-4 ft sc20-01l a @ Max Conc: 27.9
Interval: 0-1 ft
SC21-SC32 %,
Max Conc: 25.7 SC21-MR04 4@
Interval: 2-4 ft Max Conc: 40.1 -
Interval: 4-6 ft LMR11-70
SC19-01MB Max Conc: 37.1
Max Conc: 36.5 Interval: 0-0.5 ft
Interval: 4-5.3 ft
SC21-SC31 @
Max Conc: 35.6 LMR11-71
Interval: 2-4 ft SC21-MR03-B " _
Max Conc: 23.2 ax conc: 39.6
o SC19-01R Interval: 0-1 ft Interval: 2-4 ft
o3 Max Conc: 31.1 LMR11-68
5 Interval: 0.5-1.4 ft A Max Conc: 37.9
«% Interval: 6-8 ft
§. SC18-01R1
= Max Conc: 30.8
2 (25) interval: 2418 | @ SC21-MRO1
Nebraska Ave SC12-01R | 32)2(10-553549 SC21-SC30 SC20-01R Max Conc: 33.1
§C21-8C12 Max Conc: 51.6 o . Max Conc: 30.4 LMR11-67 Interval: 0-1 ft
Max Conc: 504 Interval: 0.5.2.5 ft Interval: 2-4 ft Max Conc: 36.2 —E ) Int 0521 ft Max Conc: 36.1
. Interval: 1-2 ft e SC15-01RB Interval: 1-2 ft nterval: 0.5-2. |n$®$ﬂ§bsﬁ
= - - . . =U.
N SC21-5C11 Sc-11-01La SC21-SC19 Max Cong: 490
§ Max Conc: 24.3— I\S/ICOGC-)m RA23 o —Max Conc: 60.2 T
Interval: 0-0.5 ft ax Lonc. £o. SC11-01L Interval: 0-1 ft
%Q Interval: 0.5-2.3 ft Max Conc: 25.1 SC21-SC20 LMR11-65
Interval: 2-4.2 ft Max Conc: 33.9| [SC16-01RA SC21-SC29 Max Conc: 29 LMR11-66
sc05-01ra a I |- 1-2 f Max Conc: 27.1 . X : Max Conc: 40.8
SC06-01RB nterval: 1-2 ft Max Conc: 97.1 Interval: 0.5-2 ft
Max Conc: 48 l\SACZ']C-:SC1329 9 Interval: 0.5-2.2 ft Interval: 0-1 ft - Y. Interval: 8-9.7 ft
sc05-01ra Int |: 2-2.9 ft ax conc: 29.
” nterva Interval: 2.4 ft SC10.01RA SC12-01LA SC21-SC24
Max Conc: 24.8 Max Conc: 52._@ SC-02 SC21-SC28 5
A SC07-01R Max Conc: 34.5 Interval: 0.5-2 ft ) Max Conc: 27 S a
SC05-01RA @ Max Conc: 15 SC21-SC15 Interval: 2-4.2 ft i Interval: 0-1 ft Interval: 01 ft &
Max Conc: 33.4 Interval: 0.5-2 ft Max Conc: 34.3 SC21-SC21 ¢
Interval: 0-0.5 ft Interval: 2-4 ft O Max Conc: 70.2 sc16-01r dup SC21-5C26 §
SCO07-01LA ne: 79, : 3
SC21-SC10 Max Conc: 18.4 SC10-01LB ®/ Interval: 2-4 ft SC21-5C23 Max Gonc: 52.9 s
Max Conc: 27.9 O Interval: 0-0.5 ft Max Conc: 33.8 q Max Conc: 40.8 SC16-01R nterval: 0-1 ft
Interval: 0-1 ft Interval: 2-4.2 ft k Interval: 0-1 ft L{ Max Conc: 51.4 LMR11-64
SC21-SC08 SC12-01RB @ Interval: 0.5-2 ft Max Conc: 35.1
- R Interval: 4-6 ft
Max Conc: 24.4 SC21'SCO_9 Max Conc: 39.5 &
Interval: 0-1 ft Max Conc: 28.7 Interval: 2-2.7 ft SC-14-01L a P
Interval: 1-2 ft SC-04 TR g
- 7 I
SC03-01RB . sc13-01m a SC14-01L s
Max Conc: 28.4 CP @ sc10-01lc a :Vltax C?n:63f15 - Max Conc: 140 Clayton St
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- SC09-01RB Max Conc: 16.3
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Max Conc: 11.3 O Max Conc: 29.8 —J Interval: 0-0.5 ft Maumee Up
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Max Conc: 9.8 ——&) Max Conc: 5.8 —O SC21-SC07 )
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Max Conc: 28 Interval: 1-2 ft Max Conc: 31.3
Interval: 0.5-1.5 ft O Interval: 0-1 ft
SD-044 a SC02-01LA
SC21-SC03 SD049 Max Conc: 27
SD044 A Max Conc: 46.1 Max Conc: 4.7 Interval: 0-0.5 ft o a
Max Conc: 7.9 Interval: 1-2 ft Interval: 0-0.5 ft N
- Max Conc: 46.8 $C21-SC06 . &°
SC-06 SD050 Interval: 0-0.5 ft Max Conc: 25 <@
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(\0(\*
X
SD037 i Western Ave
Max Conc: 9.5
Interval: 0.5-1.1 ft
175)
>
2
2
©
T
SD-036 a 0
SD036
Max Conc: 9.7
Interval: 0.5-2 ft
a_a
L <m
~ o =) - 0 11} © ~ ) o - m N < ® < < Mo 0 © © - = 0 w - o oot n  ©
8 8 5 & Bg3 s g3 § g T E 5 pEEe I 32FS 2 353 35 2 o« 5 § 358 = 8§ o 8 § g 2el § 8§ 8 8 Exd E23Sx8sa £ 3 88 bEsEorrest ¢ NEW
© N~ < 0 K 2 o2 o 2 o 2 S 9 2 % 235 9 9 9 5 @ 9555 3 SRR S 59% 32 % § % 9 9 593 5 95 § @ @ S 559 ? ? 9 ? 339 390559359 s & 27 Isisisssiios IsO
@ e b b < - I < -<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>