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This report details the field sampling, analysis, and results of sediment testing and analysis in
support of maintenance dredging operations in Georgetown Harbor, South Carolina. Field
operations took place from January 28, 2025, through January 31, 2025, and consisted of
sediment and water sample collection for physical, sediment chemistry, and elutriate chemistry
analysis.

Sampling Approach

The project area is located in Georgetown Harbor, SC. The field sample collection effort involved
collection of sediment vibracore samples from 20 sampling locations and site water from one
location. Sample IDs, coordinates, and required analyses for proposed sediment sampling
stations were provided by USACE, based on recent bathymetric surveys, and provided adequate
representation for each area.

Seven composite samples were analyzed (six plus one split). Three to four sediment subsamples
were combined into each composite sample for physical, sediment chemistry, and elutriate
chemistry analysis. All sediment samples were collected by vibracore.

Sediment Physical Results

Physical analysis was conducted for all project sediment composites and subsamples. Grain size
results in the composite samples ranged from 1.2% to 26.4% sand, and 73.2% to 98.8% fines.
Specific gravity ranged from 2.51 to 2.62, with the liquid limit for Atterberg Limits ranging from 163
to 234. Complete results are provided in Tables 3 and 4 and include both subsample and
composite physical analysis.

Sediment Chemistry Results
Full sediment chemistry analyses were performed on all project composite samples.

TOC and Total Solids

TOC concentrations ranged from 46,000 mg/kg in sample GT25-SR-6 to 61,000 mg/kg in sample
GT25-SM-2. Total solids ranged from 24.4% to 34.7%. Table 5 has complete results for TOC and
total solids, including the laboratory MDLs and MRLs.

Metals and Tributyltin

Metals and tributyltins were analyzed in all composite samples. Most metals were detected in
concentrations greater than the MRL in all sediment samples, with the exception of antimony,
mercury, and silver which were not detected above the MRL in any composite (selenium was only
detected above MRL in one composite sample). Most other metals were detected at or above the
TEL and (or) ERL, where applicable. Due to low total solids, the MDL for tributyltin exceeded the
target detection limits for five of the seven composite samples. Table 5 has complete results,
including the laboratory MDLs and MRLs.

PAHs

PAHs were analyzed in all composite samples. Table 6 has complete results, including the
laboratory MDLs and MRLs. In samples GT25-SM-1, GT25-SM-2, GT25-BP-3, and GT25-SR-6,
most PAHs were not detected in concentrations greater than the MDL, and none exceeded the
TEL or ERL. Samples GT25-BP-4, GT25-CC-5, and GT25-FS-7 reported more PAHs above
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Pesticides

Pesticides were analyzed in all composite samples. Five pesticide compounds were detected in
concentrations above the MRL, and 4,4 DDT was in exceedance of the TEL and ERL in samples
GT25-SM-1, GT25-CC-5, and GT25-SR-6. Four of the sediment composites had not detected
pesticide compounds above the method reporting limits. No other pesticides in other samples
exceeded the TEL or ERL. Total pesticides ranged from 0.15 pg/kg to 21 pg/kg. There are no
published sediment screening criteria (i.e., TEL, ERL) for total pesticides. Complete results are
provided in Table 7, including the laboratory MDLs and MRLs.

PCBs

PCBs and Aroclors were analyzed in all composite samples. Seven of the 26 congeners and one
of the seven Aroclors were detected above the MDL in at least one of the composite samples.
Only samples GT25-SM-1 and GT25-SM-2 consisted of all non-detects. Total EPA Region 4
PCBs and Total National Oceanic and Atmospheric Administration (NOAA) PCBs did not exceed
the TEL and ERL. Complete results are provided in Table 8, including the laboratory MDLs and
MRLs.

Dioxins and Furans

Dioxins and furans were analyzed in all composite samples. The TEQ of each congener was
calculated using the TEF multiplied by either the determined concentration of the dioxin/furan
congener or one half the EDL if the result was reported as a non-detect. The total TEQ was
calculated in two ways to address non-detected values. The first included the value of the TEQ
for non-detected concentrations and the second did not include the TEQ for non-detected values.
Both values are shown in the tables. Total TEQs ranged from 5.1 ng/kg to 10.8 ng/kg for both
EDL for non-detected values and for detected values. Complete results are provided in Table 9,
including the laboratory EDLs and MRLs.

Elutriate and Site Water Chemistry
Full elutriate chemistry analyses for both total and dissolved samples were performed on all
composite and site water samples with the exception of the field split sample.

Metals, TOC, and Total Suspended Solids
Total and dissolved metals were analyzed in all composite elutriate samples and the site water
sample.

TOC concentrations in the elutriate samples for both the total and dissolved fractions ranged from
18 mg/L to 41 mg/L. Results for each composite elutriate sample were similar for both the total
and dissolved fractions. Total suspended solids ranged from 14 mg/L to 820 mg/L. Table 10 has
complete results for TOC and total solids, including the laboratory MDLs and MRLs.

Trace metals were either non-detect or below the corresponding screening criteria, with only
copper sample GT25-BP-3 exceeding the South Carolina CMC level. Tributyltins are reported as
non-detects across all elutriate samples. All MDLs for metals and tributyltin met the target
detection limits with the exception of zinc. Table 10 has complete results, including the laboratory
MDLs and MRLs.
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PAHs

Total and dissolved PAHs were analyzed in all composite elutriate samples and the site water
sample. The MDLs and MRLs for the elutriate and site water sample met the TDL and MRL in
Table 2-8 of the SAP/QAPP. Results for all PAH compounds were below the target detection
limits, with the highest concentration of all detected compound at 1.2 ug/L for naphthalene in
sample GT24-CC-5 total. None of the PAH compounds have a corresponding screening level.
Table 11 has complete results, including the laboratory MDLs and MRLs.

Pesticides

Total and dissolved pesticides were analyzed in all composite elutriate samples and the site water
sample. The MDLs and MRLs for the elutriate and the site water sample met the TDL and MRLs
in Table 2-8 of the SAP/QAPP. Table 12 has complete results, including the laboratory MDLs and
MRLs. All laboratory MDLs met the corresponding TDL.

PCBs

Total and dissolved PCBs and Aroclors were analyzed in all composite elutriate samples and the
site water sample. The MDLs and MRLs for the elutriate and site water sample met the TDL and
MRLs in Table 2-8 of the SAP/QAPP. With the exception of Aroclor 1248 in sample GT25-SR-6,
all results for congeners and Aroclors were belowthe MDLs and the TDL. Table 13 has complete
results, including the laboratory MDLs and MRLs.

Dioxins and Furans

Total and dissolved dioxins were analyzed in all composite elutriate samples and the site water
sample. The TEQ of each congener was calculated using the TEF (USEPA 2010) multiplied by
either the determined concentration of the dioxin/furan congener or the MRL if the result was
below the MRL. The total TEQ was calculated in two ways to address non-detected values. The
first included one half the value of the TEQ for non-detected concentrations and the second did
not include the TEQ for non-detected values. Both values are shown in the tables. Total TEQs
ranged from 0.31 pg/L to 22.1 pg/L using the EDL for non-detected values and from 0.23 pg/L to
15.3 pg/L for detected values. There are no screening criteria to compare results against.
Complete results are provided in Table 14, including the laboratory EDLs and MRLs.
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1.1 Project Area Description

The U.S. Army Corps of Engineers (USACE) Charleston District is responsible for performing
periodic maintenance dredging in Georgetown Harbor, South Carolina. The currently planned
dredging depth in Georgetown Harbor is -12 feet mean lower low water (MLLW) with 2 feet of
allowable overdepth dredging; however, future maintenance dredging may require deeper
dredging in some parts of the channel. Therefore, sediment testing depths for this project targeted
depths suitable for characterization of disturbance zone for potential future dredging efforts. The
dredged material is pumped into nearby upland confined placement areas (PAs). This report
summarizes the results from the sampling and analysis effort involving collection of sediment and
elutriate samples from locations in Georgetown Harbor. Map 1 provides an overview of the project
area and sampling locations.

1.2 Objectives

The objective of this sediment evaluation is to determine compliance with the FEvaluation of
Dredged Material for Discharge in Waters of the U.S. — Testing Manual (ITM) (EPA and USACE
1998) and the South Carolina Department of Environmental Services (SCES) quality control
requirements. Specific objectives are to:

* Provide a detailed Sampling and Analysis Plan/Quality Assurance Project Plan
(SAP/QAPP) for approval before sampling and analysis work begins (ANAMAR, 2024).

= Collect the required number and volume of sediment samples from the project area that
are representative of proposed dredge material and with sufficient positioning accuracy to
ensure that samples are collected from within the dredging locations.

= Conduct sediment and elutriate analyses following the testing requirements set forth in the
SAPIQAPP.

= Provide areportto USACE that describes the field sampling effort and presents the results
of the physical/chemical analysis of sediment, elutriates, and site water. The report should
provide the basis for a scientific recommendation regarding the management of these
dredge materials.

Deliverables for this work include:

Draft and Final SAP/QAPP

Health and Safety Plan/Accident Prevention Plan (HSP/APP)

Draft and Final Sediment Testing Report

Laboratory data reports

Field paperwork to include the Daily Quality Control Reports (DQCRs)
Photos of samples and field operations

ANAMAR coordinated and directed operations for this project and worked closely with USACE to
develop a sampling and analysis scheme, schedule, and deliverables. ANAMAR also reviewed
all data and produced this report summarizing the results of the physical and chemical testing of
project sediment, elutriate, and site water samples. Exhibits 1-1 and 1-2 indicate the principal
users of data, the subcontractors, and their respective areas of responsibility associated with this
evaluation.
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Principal Data Users and Decisions Associated with this Project

Agency or Company

Area(s) of Responsibility

USACE, Charleston District

Provide contracting support; provide technical input
regarding the scope of work and project deliverables

SCES, Bureau of Water
Act

Water quality certification of dredged sediment for
upland placement per Section 401 of the Clean Water

Exhibit 1-2.

Prime and Subcontractors and Responsibilities Associated with this Report

Company and Contact Information

Area(s) of Responsibility

Prime Contractor: ANAMAR Environmental Consulting, Inc
Project Manager: Tiffany Trent

13146 NW 86th Drive, Suite I-200 Alachua, FL 32615-6087
Phone: 352-318-5773
ftrent@anamarinc.com

Prepare project deliverables, lead
the field sampling effort, coordinate
with the labs, manage the project

Vessel Operator: Athena Technologies
Project Manager: Adam Freeze

1293 Graham Farm Road

McClellanville, SC 29458

Phone: 843-887-3800

Email: adam freeze@athenatechnologies.com

Provide vessel for sampling; provide
crew to captain vessel and operate
sampling equipment

Chemistry Laboratory: Eurofins TestAmerica (Burlington)
Project Manager: Carrie Gamber

530 Community Drive #11,

South Burlington, VT 05403

Phone:802-660-1930

Email: Carrie.Gamber@et.eurofinsus.com

Laboratory sample preparation and
chemical analysis of site water
organotins

Chemistry Laboratory: Eurofins TestAmerica (Pittsburgh
Project Manager: Carrie Gamber

301 Alpha Drive

Pittsburgh, PA 15238

Phone: 412-963-2428

Email: Carrie. Gamber@et.eurofinsus.com

Laboratory sample preparation and
chemical and physical analysis of
sediment, site water, and elutriates;
sample holding and archiving
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21 Project Design and Rationale

The SAP/QAPP was prepared by ANAMAR and approved by USACE (Appendix A). The
SAP/QAPP details the sampling design and rationale, analyses to be performed, and reporting
requirements. The project area is located in Georgetown Harbor and is divided into six dredging
units (DUs). The field sample collection efforts involved collecting sediment vibracore samples
from 20 sampling locations and site water from a single location. Sampling locations were
selected by USACE based on shoaling depths according to recent bathymetric surveys and were
distributed to provide adequate representation for each geographic area in the Georgetown
Harbor.

Seven composite samples were analyzed (six DUs plus one split). Three to four sediment
subsamples were combined into each composite sample for physical, chemical, and elutriate
analysis. The sample IDs, compositing scheme, and general analytical requirements are
summarized in Exhibit 2-1. Summaries of field sampling materials and methods and specific
analytes of interest are provided in Exhibits 2-2 and 2-3, respectively. Coordinates of the sampled
locations are provided in Tables 1 and 2, and the locations are shown in Map 1.

Exhibit 2-1. Sample IDs, Compositing Scheme, and Analytical Requirements

Required Analysis’
Sample ID Composite ID
Subsamples Composite Samples
Steel Mill Channel
GT25-SM-1A Physical
GT25-SM-1B GT24-SM-1 Physical Physical plus Full Suite Chemical
GT25-8M-1C Physical
GT25-SM-2A Physical
GT25-SM-2B GT24-8SM-2 Physical Physical plus Full Suite Chemical
GT25-8M-2C Physical
Bypass Channel
GT25-BP-3A Physical
GT25-BP-3B GT24-BP-3 Physical Physical plus Full Suite Chemical
GT25-BP-3C Physical
GT25-BP-4A Physical
GT25-BP-4B Physical . ) )
GT24-BP-4 Physical plus Full Suite Chemical
GT25-BP-4C Physical
GT25-BP-4D Physical
2GT25-7 GT25-7 Physical Physical plus Full Suite Chemical
3

C-13



Sediment Sampiing and Analysis Report
Georgetown Harbor, SC

ANAMAR

Wi

Required Analysis’
Sample ID Composite ID
Subsamples Composite Samples
Connector Channel
GT25-CC-5A Physical
GT25-CC-5B GT24-CC-5 Physical Physical plus Full Suite Chemical
GT25-CC-5C Physical
Sampit River Channel
GT25-SR-6A Physical
GT25-SR-6B Physical
GT24-SR-6 - Physical plus Full Suite Chemical
GT25-SR-6G Physical
GT25-SR-6D Physical
GT25-sW N/A Full Suite Chemical

1 See Tables 2-6 through 2-8 in the SAP-QAPP for specific chemical and physical analysis requirements.
2GT25-SF-7 is a field split of GT25-BP4.

Exhibit 2-2. Summary of Field Sampling Materials and Methods

FIELD SAMPLE COLLECTION:
* 7 project sediment composites (composed of 3 to 4 samples each [N = 20])
*» 1 site water sample for water chemistry and elutriate preparation

SAMPLING GEAR:
» Sediment samples collected with vibracore (see section 2.2.5 for more details)
« Site water collected with pneumatic stainless steel pump

VESSEL:
* R/ Artemis (30-foot pontoon barge)

PRESERVATION:
» Sediment chemistry and water samples were kept at or below 4°C
s Water samples in various containers, with or without stabilizing agents, were kept at or below 4°C
» Holding-time requirements were analyte- and test-specific

IN SITU WATER COLUMN MEASUREMENTS:
* YSI| multiprobe meter
s Hach 2100P turbidimeter
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Exhibit 2-3. Analytical Scheme

Bypass Connector Sampit Georgetown
Channel Channel Channel Site Water
Composites | Composites | Composites Sample

Georgetown Steel Mill

Sample Subsamples | Composites

Hydrometer Grain

Size v Y v v -

Specific Gravity

Physical
Analysis

Total solids

<|[=<]=<| <

Atterberg Limits

TOC --

Metals -

PAHs =

Pesticides -

PCB Congeners -

PCB Aroclors -

.Sediment Chemistry

Dioxins/Furans -

Tributyltin -

TOC -

TSS --

Metals -

PAHs =

Pesticides -

PCB Congeners -

PCB Aroclors -

<|=<|=<|=<|=<|=<|=<|=<|=<|[=<|=<|=<|=<|=<|=<|=<|=<|=<]|=<
< =< <] <] x| === <] <] <] =< <|=<x|=x|=x|=<|=<|=<
<| <| <] <|=<|=<|=<|=<|<|<| <] =<|<|<|<|=<|=<|=<|x<

<|=<|=<|=<|=<|=<|=<]|=<

Elutriate/Water Chemistry™

Dioxins/Furans -

<[=<|=<|=<|=<|=<|=<|<|=<|=<|=<|[=<|<|<|=<|=<|=<|=<[=<]|=<

=<
=<

Y

Tributyltin - Y

* Elutriates were prepared using the modified elutriate preparation method. Elutriates and background site water
chemistry samples were analyzed for total and dissolved fractions.

2.2 Sample Collection Techniques
221 Field Effort

Mobilization, field sampling, processing, and shipping took place from January 27, 2025 through
February 3, 2025. Field personnel consisted of scientists from ANAMAR and Athena
Technologies. Athena provided the vessel R/V Artemis. Since all sampling locations were within
2 miles of each other, the team was able to meet and mobilize at Hazzard Marine, Georgetown,
SC for all sampling days. Sediment and water samples were stored in a refrigerated truck, kept
with an average temperature of 3.3°C. There were brief periods when the temperature rose up to
7°C as the team loaded new samples but fell immediately following resealing. Exhibit 2-4 is a
summary of the field mobilization, sampling, processing, and shipping efforts. For more details,
refer to the sampling logs, refrigerated truck temperature logs, and DQCRs in Appendix B.
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Exhibit 2-4. Field Sampling Activities

Date General Activity

» Mobilize to Georgetown. Drop off mixing barrel at Athena headguarters in
McClellanville for sample processing later in the week

* Buy field food and drinks for the week

* Review sampling plan and logistics with team

27-Jan-2025

* Mobilize to boat ramp at Hazzard Marine, SC

28-Jan-2025 + Collect samples GT25-SR-6A through 6D; GT25-BP-3A through 3C; GT25-BP-4A
through 4D

* Mobilize to boat ramp at Hazzard Marine, SC

29-Jan-2025 e Collect samples GT25-SM-1A through 1C; GT25-SM-2A through 2C; GT25-CC-5A
through 5C.

¢ Mobilize to Hazzard Marine, SC

» Collect water sample GT25-SW

30-Jan-2025  Mobilize to Athena Headquarters and begins sediment sample processing
o Travelto Mt Pleasant, SC to ship organotin water samples to Eurofing, Burlington
VT

s Mobilize to Athena headquarters
 Complete chains of custody (CoCs) and double check all packaging

31-Jan-2025 * Received confirmation that organotins had arrived in good condition and within
temperature range at Eurcfins in Burlington, VT

s Two team members traveled back to Gainesville, FL. One team member stayed
behind the weekend with the refrigerated truck to insure it ran over the weekend

* One team member transferred remaining water and sediment samples to Air and

Surface Logistics approximately 9 am to be delivered to Eurofins in Pittsburgh, PA.
3-Feb-2025 Physical samples were sent by Eurofins in Pittsburgh, PA to Eurcfins in Burlington,
VT.

o Team member traveled back to Gainesville, FL with the refrigerated truck

222 Site Positioning

Sampling station locations were chosen by USACE to coincide with the dredging prism and were
based on the most recent data from a bathymetric survey. Stations sampled are shown in Map 1.

Target coordinates were uploaded to a Panasonic Toughbook computer CF-31 with Hypack®
software and associated Trimble R12i Global Navigation Satellite System with Trimble RTX virtual
reference station network on Athena’s vessel as well as on a Garmin Montana hand-held global
positioning system (GPS) (used as a backup unit). Coordinates were uploaded in both GPS units
and reviewed and compared with the original coordinates to verify positioning prior to field
sampling. All samples were taken within 20 feet of the target station. Navigation and positioning
of the vessel was handled by a U.S. Coast Guard-certified captain under direction of the ANAMAR
project manager or field team leader.

Coordinates of each station were recorded in the field with Athena’s Trimble RTX. Tables 1 and
2 summarize field data as recorded on field sheets during sampling.
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223 Decontamination Procedures

All equipment contacting sediment or water samples was cleaned and decontaminated as
described below. Work surfaces on the sampling vessel were cleaned before the sampling day
began and before leaving each station. All equipment contacting sediment or water samples was
decontaminated between composite samples to prevent cross-contamination. Disposable nitrile
gloves used at a given sampling station were replaced with new gloves prior to sampling at the
next station. Since sampling sites were so close together, deconned equipment was not wrapped
in aluminum foil between sites.

Decontamination Procedures

¢ \WWash and scrub using site water or tap water to remove gross contamination
¢ \Wash/scrub with Alconox detergent

¢ Rinse with site water

¢ Rinse with deionized water

¢ Rinse 2 times with pesticide-grade isopropanol

¢ Rinse 3 times with deionized water

¢ Rinse 2 times with pesticide-grade hexane (for dioxin analysis)

¢ Rinse 3 times with deionized water

Any waste derived was contained and disposed of in accordance with federal, state, and local
laws.

224 Water Column Measurements

A YS| multiprobe meter and a Hach® 2100P turbidimeter were used to measure water column
parameters at the two site water stations. Meters were calibrated each day prior to use according
to manufacturer’s instructions. An end-of-day reading was also taken to document that the
instrument remained calibrated within acceptance criteria. Measured water column parameters
and associated data consisted of:

* Time of reading (24 hour time scale in EST)

¢ Depth of measurement (feet)

*  Water temperature (°C)

¢ pH (units)

* Salinity (parts per thousand)

*  Conductivity (uS/cm)

* Dissolved oxygen (mg/L and percent saturation)

e Turbidity (NTU, near-surface only)

Water depth measurements, tidal cycle, and weather observations were recorded on water
sampling logs and are summarized in Table 2. Water column measurements and instrument
calibration logs are in Appendix B.

225 Sediment Sampling with Vibracore

Athena used their 30-foot Artemis pontoon vessel for the sampling effort. The vibracore system
consisted of a generator with a mechanical vibrator attached via cable to a 4-inch-diameter,
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decontaminated, stainless steel sample barrel. The sample barrel was lowered to the sediment
surface and the vibracore machine was turned on and the sample barrel was allowed to penetrate
until it reached target depth. The sample barrel was then retrieved using an electric winch. Once
the sample barrel was on deck, the length of the core recovered was measured to determine if
acceptable recovery was achieved. Then, the sediment was extruded into a decontaminated
stainless steel bin, or directly into a Teflon®-lined bucket if the volume collected was less than 6
gallons. The coring process was repeated at each sample location within the DU. Given the low
volume requirements of this project and the high percentage of recovery, only a single core was
collected at each station.

Wi

After the sediment was collected, a photograph of the material was taken and notes on the
sample’s appearance and characteristics were recorded on a project-specific field log. Using
decontaminated stainless steel utensils (e.g., spoons, scrapers) and disposable nitrile gloves, a
physical sample was collected in a 1-gallon Ziplock™ bag and secured in a separate bucket. The
remaining sample was transferred to a Teflon®-lined bucket, where it was sealed, labeled, and
later transferred to the refrigerated truck.

Table 1 provides additional information on vibracore sampling. Copies of the field logs for
vibracore sampling are provided in Appendix B. It should be noted that a minor miscalculation
occurred at site GT25-BP-3C. Field samplers calculated the top of core elevation to be 7.5 ft,
when it should have been 7.1 ft. This resulted in a core penetration target of 9.5 ft when it should
have been 9.9 ft. However, the recovery length was 9.5 ft, a 96% recovery value, and well within
the acceptable range of 75%.

2.2.6 Water Sampling

Site water for elutriate preparation was collected from a single station using a Teflon® pneumatic
pump attached to a Nitrile®-lined hose. All equipment contacting sampled water was
decontaminated prior to use. The suction hose was lowered through the water column. A
stainless steel weight was attached to the end of the hose with stainless steel cable to allow the
hose to hang approximately 3 feet above the sediment bottom. Another section of Viton® hose
was attached to the discharge nozzle of the pump. Pressurized air was allowed to enter the
pump, which drove a diaphragm that pushed water through the tubing. An air-pressure valve was
used to adjust flow. Site water was containerized in 28 2.5 gallon cube containers provided by
Eurofins for elutriate analysis.

Site water for chemistry analysis was collected at the same site using a submersible pump
attached to a Nitrile®-lined hose. All equipment contacting sampled water was decontaminated
prior to use. The suction hose was lowered through the water column. A stainless steel weight
was attached to the end of the hose with stainless steel cable to allow the hose to hang
approximately 3 feet above the sediment bottom. Pressurized air was allowed to enter the pump,
which drove a diaphragm that pushed water through the tubing and into a 2.5 gallon cube
container provided by Eurofins. After the 2.5 gallon cube container was full, a peristaltic pump
attached to a Nitrile®-lined hose was used to fill pre-cleaned, pre-preserved glass and plastic
bottles provided by the laboratory.

All water samples were placed in ice-filled coolers for storage at or below 4°C. The water
sampling location is shown on the overview map. Water sampling dates and times, station
coordinates, and related information are included in Table 2. Copies of water sampling logs are
in Appendix B.
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227 Sample Processing and Shipping

All compositing and homogenization activities were conducted by ANAMAR and Athena
personnel as samples were collected in the field in accordance with the scheme presented in
Subsection 2.1. Sediment compositing took place at Athena headquarters on January 30%.
Following compositing and homogenizing, appropriate volumes of each composite were divided
and placed in method-specific, pre-cleaned, pre-labeled containers provided by the laboratory (for
chemical analysis) or plastic bags (for physical analysis). Once composited the samples were
placed in coolers in the refrigerated truck.

The first set of samples (organotins) was shipped from FedEx in Mount Pleasant, SC, to Eurofins
TestAmerica in Burlington, VT, on January 30" for next day delivery. The remaining samples
were kept in a refrigerated truck over the weekend and monitored by an ANAMAR employee. On
the night of February 2"9, all coolers were iced, sealed with chains of custody (CoCs), picked up
by Air and Surface Logistics on February 37, and delivered to the Eurofins Environment Testing
Northeast facility in Pittsburgh, PA on February 4.

CoC records for each laboratory were completed to reflect the final sample names and to identify
the analyses and analytical methods required. These CoC forms accompanied the samples
during shipment to the laboratories. Copies of final signed CoC forms are included in the
laboratory reports (Appendices C and D). All samples arrived within their respective holding times
and temperature requirements.

23 Physical and Chemical Analytical Procedures
231 Physical Procedures

Eurofins Environment Testing Northeast performed physical analyses of all sediment samples.
ANAMAR performed quality assurance/quality control (QA/QC) on sediment physical data and
presented the data in summary tables.

Grain Size Distribution

Gradation tests were performed in general accordance with methods ASTM D-422 and ASTM D-
1140. Each representative sample was air-dried and dry-prepped in accordance with method
ASTM D-421, and results of the sieve analysis of material larger than a #10 sieve (2.00-mm mesh
size) were determined. The minus #10 sieve material was then soaked in a dispersing agent.
Following the soaking period, the sample was placed in a mechanical stirring apparatus and then
in a sedimentation cylinder where hydrometer readings were taken over a 24-hour period. After
the final hydrometer reading was taken, the sample was washed over a #200 sieve (0.075-mm
mesh size), placed in an oven, and dried to a constant weight. After drying, the sample was
sieved over a nest of sieves to determine the gradation of the material greater than #200 sieve
size. Cumulative frequency percentages were graphed and presented by Eurofins on USACE
Form 2087 (Appendix C). ANAMAR tabulated the grain size distribution by sample and
composite.
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Atterberg Limits

Tests for liquid and plastic limits for the composites and the reference were performed in general
accordance with ASTM D-4318, wet method, as follows. The minus #40 sieved material was
mixed with a small amount of water and placed in a liquid limit device. A groove was cut at the
bottom using a flat grooving tool and the liquid limit was determined by the number of drops in the
cup. When the number of drops was in the desired range, a moisture sample was obtained and
placed in a 230°C oven and dried to a constant weight. This was repeated until three
determinations had been obtained: one between 15 and 25 blows, one between 20 and 30 blows,
and one between 25 and 35 blows. The reported value is the intersecting value at 25 blows when
all three are plotted.

The plastic limit was determined by slowly air-drying a small sample left over from the liquid limit
determination. The sample was rolled and air-dried until the thread became crumbly and lacked
cohesion. When this point was reached, the sample was laced in a tare and weighed and then
placed in an oven and dried to a constant weight. The moisture content is the plastic limit.

Specific Gravity

Specific gravity was determined for the composites and the reference in general accordance with
method ASTM D-854. Each sample was placed in a mechanical stirring device and deionized
water was added to form a slurry. The slurry was then transferred to a pychometer and was de-
aired by applying a vacuum. After vacuuming, the pychometer with sample was allowed to reach
thermal equilibrium. The water level was adjusted to a calibration mark and the pycnometer with
sample was weighed. After the pycnometer with sample weight was recorded, the sample was
emptied into a drying container and placed in an oven until a constant dry mass of sediment solids
was obtained.

23.2 Chemical Analytical Procedures

Eurofins Environment Testing Northeast performed all chemical analyses of sediment, water, and
elutriate samples in accordance with published procedures. Analytical methods, preparation
methods, method detection limits (MDLs), method reporting limits (MRLs), and Estimation
Detection Limits (EDLs) for sediment, and water analyses are provided in Subsection 2.4.2 of the
QAPP (Appendix A). ANAMAR performed QA/QC on these data and presented the data in
summary tables. Complete laboratory reports are provided in Appendix D. Exhibit 2-5 provides
a summary of analytical methods.

Exhibit 2-6. Summary of Methods and Equipment Used during Sediment and Elutriate

Analysis
EPA Instrument/
Method Procedure Methodology Summary

Inductively coupled plasma (ICP) with or without mass
spectrometry (MS) is applicable to the determination of

6020 ICP and ICP/MS for sub-pg/l concentra}tlons of a large number of ellen'llentsl in
water samples and in waste extracts or digests. Acid digestion

(trace metals) trace metals : e - ;
prior to filtration and analysis is required for aqueous samples,
sediments, and tissues for which total (acid-leachable)
elements are reguired.
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EPA Instrument/
Method Procedure Methodology Summary
Method 7470 is a cold-vapor atomic absorption procedure
7470 Mercury Analyzer approved for determining the concentration of mercury in
(mercury in Cold Vapor Atomic mobility-procedure extracts and aqueous wastes. All samples
water) Absorption (water) are subjected to an appropriate dissolution step before
analysis.
Method 7471 is approved for measuring total mercury (organic
7471 and inorganic) in sediments and tissues. All samples are
. Mercury Analyzer ' . . ; )
(mercury in ) subjected to an appropriate dissolution step before analysis.
h Cold Vapor Atomic C . ; - .
sediment and ! If this dissolution procedure is not sufficient to dissolve a
i Absorption o h X ) !
tissues) specific matrix type or sample, this method is not applicable
for that matrix.
Method 8081 is used to determine the concentrations of
various organochlorine pesticides in extracts from solid and
8081 liquid matrices using fused-silica, open-tubular capillary
(pesticides) Gas Chromatograph | columns with electron capture detectors (ECD) or electrolytic
P conductivity detectors (ELCD). The compounds that can be
run by this method may be determined by a single- or a dual-
column analysis system.
Method 8082 is used to determine the concentrations of
8082 polychlorinated biphenyls (PCBs) as individual PCB
(PCB Gas Chromatoarapch | Cengeners in extracts from solid, tissue, and aqueous matrices
grap using open-tubular capillary columns with ECD or ELCD. The
congeners) ! .
target compounds may be determined by a single- or dual-
column analysis system.
This method is used to determine the concentration of semi-
Gas volatile/polynuclear aromatic hydrocarbon (PAH) organic
8270 E : X
Chromatograph/ compounds in extracts prepared from many types of solid
(PAHS) " : S
Mass Spectrometer | matrices and water samples. Direct injection of a sample may
be used in limited applications.
8290 High Resolution This method uses HR/MS to prepare and analyze sediment
(Dioxins and Mass Spectroscopy | samples for dioxins and furans.
Furans) (HR/MS)
Method EPA 9060 is used to determine the concentration of
EPA 9060 Total Organic organic carbon in sediment by catalytic combustion or wet
Carbon (TOC) chemical oxidation. The carbon dioxide formed from this
Analyzer procedure is measured and is proportional to the TOC in the
sample.
This method refers to the Grignard reaction, gas
Grignard chromatograph, and flame photometric detection of
Krone et al. Reaction/Gas di-n-butyltin, n-butyltin, and tri-n-butyltin cations in sediment,
(1989) Chromatograph/ elutriates, and tissues. All samples are subjected to an
Flame Photometric extraction phase prior to analysis, and the concentration is
determined using standard organic protocols.
SM25400 Elutriate or site water is filtered through a glass fiber filter and
. heated to 105° C until dried. The filter is then weighed on an
(Total Electronic scale and ! . L ;
Suspended oven elt_ectronlc_sca_le. The difference b_etween the |n|t_|a| reading
Solids) prior to filtration and the post filtration mass is used to

determine the total suspended solids.
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233 Eurofins Elutriate Procedures

This subsection summarizes Eurofins Elutriate Procedures. After a sample is received, verified,
and logged, the sediment samples and site water are combined in a 4 to 20-liter glass cylinder
with the sediment concentration equal to the average field inflow concentration (the default
concentration is 150 grams of sediment /liter (dry weight basis)). Assuming anoxic conditions are
not present at the sediment site, the sediment/water mixture is vigorously mixed for 1 hour via
aeration. The mixture is then allowed to settle for a time period equal to the anticipated field mean
retention time, or if not known, up to a maximum of 24 hours. The default time is 24 hours.

The supernatant (liquid phase) is siphoned off. The liquid phase in most samples is referred to as
the clear or cloudy supernatant that is above the settled solids interface. On occasion, a third
layer is observed that contains high suspended solids material. This fluidized layer may be
contained in the liquid phase supernatant and can have a significant effect in constituent
concentrations and reporting limits.

For the Modified Elutriate Test, an aliquot of the supernatant is analyzed for TSS. The remaining
supernatant is divided. For the Total fraction, the preparation and/or determinative tests are
performed directly on the supernatant. For the Dissolved fraction, the supernatant is centrifuged
and filtered using 0.45 micron filters for analysis of dissolved concentrations of inorganic and
conventional analysis, such as metals, sulfide, nitrogen, nitrate-nitrite, ammonia, phosphorus,
salinity, pH, hardness and conductivity. Samples to be analyzed for dissolved organics such as
pesticides, polychlorinated biphenyl (PCB), semivolatiles, volatiles, dioxins/furans and PAH’s,
materials must be free of particles but should not be filtered, due to the tendency for these
materials to adsorb on the filter. A complete guide to this process can be found in Appendix D.

12
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Raw field and laboratory data were summarized and compiled into tables. Map 1 is used to
associate the results spatially with respect to sampling locations.

Wi

241 Sediment Chemistry

Laboratory analytical results for sediment samples are compared to published sediment screening
values as appropriate. These levels are the threshold effects level (TEL) and the effects range
low (ERL). TEL represents the concentration below which adverse effects are expected to occur
only rarely. ERL is the value at which toxicity may begin to be observed in sensitive species
(Buchman 2008). Dioxin and furan results are compared to the TEL and the apparent effects
threshold (AET). These comparisons are for reference use only and are not intended for
regulatory decision-making.

242 Elutriate and Site Water Chemistry

Results of elutriate and water sample analyses were compared to the latest published water
quality criteria of criteria maximum concentration (CMC [synonymous with ‘acute’]) established
for both the U.S. Environmental Protection Agency (EPA) and the State of South Carolina. The
CMC is an estimate of the highest concentration of a pollutant in saltwater to which an aquatic
community can be exposed briefly without resulting in an unacceptable effect (EPA 2015,
Buchman 2008). Where applicable, the South Carolina criteria are either equal to or slightly
higher than the national criteria.

243 Deviation from Original Elutriate Generation

This subsection describes some limiting factors and solutions concerning the elutriate generation
that were discovered by Eurofins lab. On February 13, 2025, ANAMAR received an email from
Eurofins lab describing sediment shortages on samples GT25-BP-4 (4 liters short) and GT25-FS-
7 (1 liter short) to generate the full suite of analyses with the method detection limits (MDLs)
described in the SAP/QAPP. Both sediment samples were below the required amount needed
for elutriate generation due to unusually high levels of moisture (>70%). ANAMAR scheduled a
meeting with Eurofins that day, during which Eurofins staff communicated that GT25-CC-5 was
also short on its sediment requirement by approximately 400 mL due to high levels of moisture.
Eurofins had originally requested 4 gallons of each composite sample and ANAMAR sent
between 5-6 gallons of each composite sample. Eurofins noted that the high moisture levels were
unusual and not something they had anticipated, and ANAMAR field staff did not note any
unusually high moisture contents when the samples were being collected and processed (e.g.
extra soupy or watery samples).

Samples GT25-BP-4 and GT25-FS-7

ANAMAR met with Eurofins lab managers and discussed possible solutions to mitigate the
sediment shortages. Since GT25-FS-7 was a split sample of GT25-BP-4 (the two are the same
sample), it was suggested that GT25-F3-7 be combined with GT25-BP-4 in order to get the full
suite of analyses for GT25-BP-4 without compromising MDL levels or sacrificing whole tests.
However, this would leave the remaining elutriate for GT25-FS-7 only able to test for either the
total fraction or the dissolved fraction tests. Based on guidance from USACE, the project team
recommended that the dissolved fraction on the GT25-FS-7 sample be analyzed, and the total
fraction be eliminated.

13
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Sample GT25-CC-5

For sample GT25-CC-5, the laboratory generated required volume (1000 mL) each for organic
PCB Aroclors and pesticides analyses for both total and dissolved fractions. The detection limits
for these analytes are much lower than those required by SCES (see Exhibit 2-6 below). The
recommended option discussed with the laboratory and the USACE team was to take 500 mL
from the 1000 mL volume generated for PCB aroclors/pesticides total fraction and use it for the
inorganic analyses (metals, total dissolved solids, and dissolved organic carbon). The 1000 mL
allotted for the dissolved fraction would be used to run the dissolved fraction of PCB aroclors and
pesticides at the laboratory MDLs, as planned. The remaining 500 mL would be allotted to the
total fraction of PCB aroclors and pesticides would also be run, but at a 2X dilution factor, which
would elevate the MDLs for the total fraction slightly but would still meet the SC DHEC required
detection limit listed in Table 2-8 in the SAP/QAPP. See Appendix 7 for a table highlighting the
new MDL at 2x the dilution for total fraction (Georgetown Elutriate Volume Memo 021425 Final or
New MDL Table for GT25-CC-5).

USACE approved the above plans for samples GT25-BP-4, GT25-FS-7, and GT25-CC-5 on
February 14, 2025, and Eurofins proceeded with the new test plan the same day. Documents,
including emails and the official memo approved to the USACE, are included in Appendix F.

2.5 Reporting Limits

The sediment chemical concentration, MDL, and method reporting limit (MRL) were reported
on a dry weight basis. The chemical concentration, MDL, and MRL for water and elutriates
were reported as a liquid. The MDL refers to the minimum concentration of a given analyte that
can be measured and reported with a 99% confidence level that the analyte concentration is
greater than zero (40 CFR Part 136 Appendix B). The MRL refers to the minimum concentration
at which the laboratory will report analytical chemistry data with confidence in quantitative
accuracy of a given datum. Common laboratory procedures for defining an MRL include
assigning it to a fixed factor above the MDL or by using the lowest calibration standard. MRLs
are often adjusted by the laboratory for sample-specific parameters such as sample weight,
percent solids, or dilution.

14
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3.1 Field Data

Conditions during the January 28 through January 30, 2025, field effort were acceptable for
sampling. A summary of the vibracore sample collection is provided in Table 1. Water column
parameters were recorded at one location and are summarized in Table 2.

3.2 Sediment Physical Results

Physical analysis was conducted for all project sediment composites and subsamples. Exhibit
3-1 summarizes grain size distribution and Unified Soil Classification System (USCS) soil
classifications. Complete results of physical testing for subsamples and composite samples are
presented in Tables 3 and 4. The laboratory report of physical analytical results using USACE
Form 2087 is provided in Appendix C.

Exhibit 3-1. Percent Grain Size Distribution, USCS Classification, and Total Solids

Sample ID Grain Size Distribution (percent by weight)
(Composites in Bold) Gravel Total Sand Silt 8 Clay
GT25-SM-1A 0.0 3.8 96.2
GT25-8M-1B 0.0 22 97.8
GT25-SM-1C 0.0 19 98.1
GT25-SM-1 0.0 19 98.1
GT25-SM-2A 0.0 1.7 98.3
GT25-SM-2B 0.0 1.4 08.6
GT25-8SM-2C 0.0 12 98.8
GT25-SM-2 0.0 1.2 98.8
GT25-BP-3A 0.0 2.0 98.0
GT25-BP-3B 0.0 1.2 98.8
GT25-BP-3C 0.0 0.9 981
GT25-BP-3 0.0 20 98.0
GT25-BP-4A 0.0 13 98.7
GT25-BP-4B 0.0 1.8 98.2
GT25-BP-4C 0.0 1.3 98.7
GT25-BP-4D 0.0 7.8 922
GT25-BP-4 0.0 1.4 98.6
GT25-CC-5A 00 2.4 97.6
GT25-CC-5B 0.0 25 97.5
GT25-CC-5C 1.2 5.6 93.2
GT25-CC-5 0.3 3.5 96.2
GT25-SR-6A 0.0 17.3 82.7
GT25-SR-6B 0.0 4.2 95.8
GT25-SR-6C 04 32.2 67.4
15
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Sample ID Grain Size Distribution' (percent by weight)
(Composites in Bold) Gravel Total Sand Silt & Clay
GT25-SR-6D 0.0 10.5 89.5
GT26-SR-6 0.0 3.1 96.9
GT25-7 0.4 26.4 732

1 Particle sizes: gravel 24.750 mm, sand = 0.075—4.749 mm, silt & clay <0.075 mm.

2 USCS classes defined: CH = clay of high plasticity; MH = silt of high plasticity, elastic silt; SC = clayey sand; SM =
silty sand; SP = poorly graded sand.

See Tables 3 and 4 for complete physical analysis and total solids results for sediment composites.

It should be noted that there exists a noticeable difference in grain size between GT25-BP-4 and
GT25-7 (a split sample of GT25-BP-4). GT25-7 has a total sand percentage of 26.4 while GT25-
BP-4 has a total sand percentage of 1.4. While we can't account for this difference, we can
speculate that perhaps directly after the mixing process, sand began to settle to the bottom of the
mixing barrel. Since GT25-BP-4 was packaged in buckets first, it is likely that the buckets
packaged directly after for GT25-7 contain more sand. These samples had a very watery
consistency and high moisture content, making it difficult to observe any obvious sand settling.
See photo GT25-BP-4&FS-7 in Appendix 6.

3.3 Sediment Chemistry

Analytical results for sediment chemistry are presented in Tables 5 through 9. Full sediment
chemistry analyses were performed on all project composite samples. Analytical results were
compared to published sediment screening criteria (i.e., TEL, ERL, AET), which are defined in
Subsection 2.4.1. The laboratory report of sediment chemistry results is provided in Appendix D.

Sediment results are presented as dry weight concentrations, based on the initial sample results
from method analysis, and then adjusted based on the total solids determined in the sample.
Because of the very low total solids concentration as indicated below in Subsection 3.3.1 and
Table 5, the sample concentrations, MDLs, and RLs were elevated by factor from 3 to 4. For
numerous analytes this increase caused the MDLs and RLs to exceed the TDLs and the sample
results to exceed the screening levels. A summary of the individual analytical groups is provided
below and includes a discussion of these exceedances.

331 Total Organic Carbon and Total Solids

TOC concentrations ranged from 46,000 mg/kg in sample GT25-8R-6 to 61,000 mg/kg in sample
GT25-SM-2. Total solids ranged from 24.4% to 34.7%. Table 5 has complete results for TOC and
total solids, including the laboratory MDLs and MRLs.

3.3.2 Metals and Tributyltin

Metals and tributyltins were analyzed in all composite samples. Most metals were detected in
concentrations greater than the MRL in all sediment samples, with the exception of antimony,
mercury, and silver which were not detected above the MRL in any composite (selenium was only
detected above MRL in one composite sample). Most other metals were detected at or above the
TEL and (or) ERL, where applicable, in all samples and are summarized below in Exhibit 3-2.
Tributyltin was not detected in concentrations above the MDL in any sample tested. Due to low
total solids, the MDL for tributyltin exceeded the TDLs for five of the seven composite samples.
Table 5 has complete results, including the laboratory MDLs and MRLs.
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Composites
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Concentrations (mg/kg)

< o 0 I w ©
Analyte | 3 5 & & 8 % 3
s ¥y @ o > ¥ & TEL | ERL
B A (A A [ [ (0}
(V] (U] (G} (V] (O] (0}
Antimony 0.24 0.34 0.31 0.47 0.49 0.28 0.45 X X
Arsenic 26 29 25 22 22 26 24 7.24 872
Cadmium 017 0.15 0.20 0.81 1.2 0.11 0.90 0.676 1.2
Chromium 73 1 77 87 85 66 97 52.3 81
Copper 26 29 33 35 32 24 37 187 34
Lead 2900 33 33 50 78 27 60 30.24 467

Mercury 0.10 0.093 | 0.095 0.10 0.1 0.079 0.1 0.13 0.15

Nickel 27 29 28 27 26 24 30 19.9 20.9
Selenium 1.1 1.2 1.0 1.0 0.81 0.93 1.0 X X
Silver ND ND ND 0.16 0.19 ND 0.21 0.730 1
Zinc 120 140 160 750 830 110 650 124 150
TOC 29,000 | 61,000 | 47,000 | ©5,000 | 20,000 | 46,000 | 93,000 X X
TBT ND ND ND ND ND ND ND X X

Non-detect (ND) = The analyte was not detected at or above the MDL.

x = No TEL or ERL published for that parameter.

TBT = tributyltin

Bolded values exceed the TEL and (or) ERL.

See Table 5 for complete metals, TOC, and Tributyltin results for sediment composites.

3.3.3 PAHs

PAHs were analyzed in all composite samples and are summarized below in Exhibit 3-3. Table
6 has complete results, including the laboratory MDLs and MRLs. In samples GT25-SM-1, GT25-
SM-2, GT25-BP-3, and GT25-SR-6, most PAHs were not detected in concentrations greater than
the MDL, and none exceeded the TEL or ERL. Samples GT25-BP-4, GT25-CC-5, and GT25-FS-
7 reported more PAHs above MDLs, and GT25-BP-4 had five exceedances above the TEL and
(or) ERL, and GT25-CC-5 had one exceedance.

Based on the dry weight calculations, between five and 11 PAH compounds had elevated MDLs
above the TDL, although most of the exceedances were small. In addition, the exceedances of

the TEL and ERL limits were due to the elevated concentrations of the samples due to the low
total solids.
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Exhibit 3-3. Summary of Analytical Results for PAHs in Sediment Composites

Concentrations (pg/kg)

e m(m [ = [«
Acenapthene ND ND ND ND 40 ND ND 6.71 16
Acenapthylene ND ND ND ND ND ND ND 5.87 44
Anthracene ND 34 3.2 14 12 ND ND 46.9 853
Benzo(a)anthracene ND ND 48 110 39 ND 14 74.8 261
Benzo(b)fluoranthene 3.0 46 5.4 72 59 ND 24 x X
Benzo(K)flouranthene ND ND ND 39 23 ND 91 X X
Benzo(a)pyrene ND ND ND 63 51 ND 15 88.8 430
Benzo(g,h.i)perylene ND ND ND 35 47 ND 12 X X
Chrysene ND ND ND 110 60 ND 20 108 384
Dibenzo(a,h)anthracene ND ND ND 10 13 ND ND 6.22 63.4
Flourene ND ND ND ND 6.7 ND ND 21.2 19
Flouranthene 4.9 7.1 6.3 250 57 3.0 27 113 600
Indeno(1,2,3-cd)pyrene ND ND ND 33 35 ND 11 X X
1-Methylnaphthalene ND ND ND ND ND ND ND X X
2-Methylnaphthalene ND ND ND ND ND ND ND 20.2 70
Napthalene ND ND ND ND ND ND ND 346 160
Phenanthrene ND " 4.0 50 60 ND 6.9 86.7 240
Pyrene 6.8 8.8 11 220 84 ND 24 153 665
Total LMW PAHs 18 25 19 80 62 18 26 312 552
Total HMW PAHs 368 41 39 763 304 26 109 655 1700
Total PAHs 72 a8 76 1025 533 56 194 1684 4022

“<" |ess-than symbol indicates the analyte concentration was less than the MDL (U-qualified; value indicates the MDL)
x = No TEL or ERL published for that parameter.

Bolded values exceed the TEL and (or) ERL.

HMW = high molecular weight; LMW = low molecular weight

See Table 8 for complete PAH results for sediment composites.
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3.34 Pesticides

Pesticides were analyzed in all composite samples. Five of pesticide compounds were detected
in concentrations above the MRL, and 4,4-Dichlorodiphenyltrichloroethane (DDT) was in
exceedance of the TEL and ERL in samples GT25-SM-1, GT25-CC-5, and GT25-SR-8. Four of
the sediment composites had not detected pesticide compounds above the MRLs. No other
pesticides in other samples exceeded the TEL or ERL.

Based on the dry weight calculations, technical chlordane and toxaphene had elevated MDLs
above the target detection limit in six and seven samples, respectively. In addition, the laboratory
stated in their case narrative that the sample matrix contained interferences which required
diluting the samples during sample preparation.

Total pesticides ranged from 0.15 pg/kg to 21 pg/kg. There are no published sediment screening
criteria (i.e., TEL, ERL) for total pesticides. Complete results are provided in Table 7, including
the laboratory MDLs and MRLs.

3.3.5 PCBs and Aroclors

PCBs and Aroclors were analyzed in all composite samples. Seven of the 26 congeners and one
of the seven aroclors were detected above the MDL in at least one of the composite samples.
Only samples GT25-SM-1 and GT25-SM-2 consisted of all non-detects. Total EPA Region 4
PCBs and Total NOAA PCBs did not exceed the TEL and ERL.

The MDLs in the SAP/QAPP required detection limit for all PCB congeners (= 1 yg/kg) and
Aroclors (< 3.3 pg/kg) were met. Complete results are provided in Table 8, including the laboratory
MDLs and MRLs.

3.3.6 Dioxins and Furans

Given that they are present in such low quantities, results for dioxins are given in Estimated
Detection Limits (EDLs), which are the lowest concentrations that a lab can reliably detect. The
procedure for calculating EDLs for dioxins is described in
https://www.epa.gov/sites/default/files/2015-07/documents/epa-8290a.pdf.

Dioxins and furans were analyzed in all composite samples. The toxic equivalent (TEQ) of each
congener was calculated using the TEF (EPA 2010) multiplied by either the determined
concentration of the dioxin/furan congener or the EDL if the result was below the MRL. The total
TEQ was calculated in two ways to address non-detected values. The first included the value of
the TEQ for both the detected concentrations and the non-detects (with % value of the EDL for
the non-detects). The second just included the detected values. Both values are shown in the
tables. Total TEQs ranged from 5.1 ng/kg to 10.8 ng/kg in both detected values, and in using one
half the EDL for non-detected values. Complete results are provided in Table 9, including the
laboratory EDLs and MRLs.

Based on the dry weight calculations, the individual dioxin isomers had elevated EDLs above the
TDL in all samples. In addition, the results provided from the laboratory included the MDLs, while
previous results have been reported from the estimated detection limit for dioxins.
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3.4 Elutriate and Water Chemistry

Analytical results for elutriates generated from the composite samples and the site water samples
are presented in Tables 10 through 14. All sediment samples were prepared using the modified
elutriate preparation methods described in section 2.3.3. The modified elutriate analysis for total
and dissolved fractions is prepared using one extraction. Half of the elutriate sample extraction
is used for the total fraction analyses and the other half is centrifuged for organics and centrifuged
and filtered for inorganics for the dissolved fraction analyses. The total and dissolved fractions
for each sediment sample were analyzed for parameters shown in Table 2-6 of the SAP/QAFPP.

In addition, one site water sample from the project area was analyzed to determine background
levels for both the total and dissolved fractions of the analytes. Results for elutriate and water
samples are compared to the CMC and South Carolina water quality criteria, which are addressed
below as screening criteria and are defined in Subsection 2.4.2. The water and elutriate chemistry
laboratory case narrative and data are provided in Appendix D.

Note that once samples were received at the laboratory, the project team determined that there
was limited volume due to the total solids concentration of the sediment. Based on guidance
obtained in a call with the USACE, the project team determined that sample GT25-SF-7 would be
run for dissolved elutriate analysis only, and the total fraction would not be prepared. Since this
sample was a field split for sample GT25-BP-4, the information provided from GT25-SF7 would
have been for quality control purposes only. This is described in section 2.4.3.

3.4.1 Total Organic Carbon and Total Suspended Solids

Total and dissolved TOC and TSS were analyzed in all composite elutriate samples and the site
water sample. Table 10 has complete results for TOC and TSS total and dissolved fractions,
including the laboratory MDLs and MRLs.

Total TOC and TSS

TOC concentrations in the elutriate samples for total fractions ranged from 22 mg/L to 41 mg/L.
Total suspended solids ranged from 350 mg/L to 620 mg/L.

Dissolved TOC and TSS

TOC concentrations in the elutriate samples for dissolved fractions ranged from 18 mg/L to 39
mg/L, similar to the total fractions. Total suspended solids are not measured for the dissolved
fraction.

3.4.2 Metals and Tributyltin

Total and dissolved metals and tributyltin were analyzed in all composite elutriate samples and
the site water sample. Results for both total and dissolved fractions are summarized in Exhibit 3-
4. Table 10 has complete results, including the laboratory MDLs and MRLs.

Total Metals and Tributyltin

The majority of metal concentrations in elutriate samples for total fractions were either non-detect,
or below the corresponding screening criteria. The only exception was copper, which exceeded
both the CMC and SC CMC in all samples. All tributyltins are reported as non-detects. All MDLs
for metals and tributyltin met the TDLs with the exception of zinc.
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Dissolved Metal and Tributyltin

All metal concentrations in elutriate samples for dissolved fractions were either non-detect, or
below the corresponding screening criteria. All tributyltins are reported as non-detects. All MDLs
for metals and tributyltin met the TDLs with the exception of zinc.
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Exhibit 34. Summary of Analytical Results for Metals in Sediment Elutriates and Site Water

Concentrations (mg/kg)
GT25-SM-| GT25- GT25- GT25- |GT25-CC-| GT25- GT26-7 GT25-
1 SM-2 BP-3 BP-4 5 SR-6 D SwW SC CMC cmc
Analyte T/D T/ID TID TID T/ID T/D TD

Antimony 0.4/0.34 | 0.35/0.22 [ 0.32/026 | ND/O.3 | NDMND | 064/0.67 020 0.22/ND X X
Arsenic 64/37 68/34 41111 32/8.5 31/6.3 4715 59 0.73/0.88 69 69
Cadmium ND/ND ND/ND ND/ND | 0.15/ND | NDMND ND/ND ND ND/ND 43 40
Chromium 29/4.8 22/0.84 24/ND 15/0.88 17/IND 36/0.73 ND ND/ND 1100 1100
Copper 9ND 6.9/059 | 7.20.38 | 6.21.1 8.4ND | 9.6/0.88 0.45 1.8M1.1 5.8 48
Lead 5.3/ND 3.9/ND 5.3/ND 9.5/ND | 9.7/ND 5.3/ND ND 0.38/ND 220 210
Mercury ND/ND ND/ND ND/ND ND/MND | NDMND ND/ND ND ND/ND 21 1.8
Nickel 8.8/0.81 6.6/0.5 6.8/ND 3N 4.9/0.41 11.4 0.49 1.8M1.5 75 74
Selenium 0.76/0.48 | 0.53/0.36 | 0.56/0.34 |0.34/0.47 [ 0.38/0.39 | 0.7/0.58 029 ND/ND 290 290
Silver ND/ND ND/ND ND/ND NDMD | NDMND ND/ND ND ND/ND 23 19
Zinc 46/4 38/ND 41/4.2 62/6.1 84/ND 53/ND ND ND/5.3 95 90
Tributyltin ND/ND NDVND ND/MND NO/ND | ND/ND ND/ND ND/ND NDYND 0.37 0.42

T = total fraction; D = dissolved fraction; x = No TEL or ERL published for that parameter.
“<" less-than symbol = the analyte concentration was less than the MDL (U-qualified; value indicates the MDL)
Bolded values exceed the CMC. See Table 10 for complete results.
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3.43 PAHs

Total and dissolved PAHs were analyzed in all composite elutriate samples and the site water
sample. The MDLs and MRLs for the elutriate and site water sample met the TDLs and MRLs in
Table 2-8 of the SAP/QAPP for both total and dissolved fractions. Table 11 has complete results
for PAHS total and dissolved fractions, including the laboratory MDLs and MRLs.

Total PAHs

All PAH concentrations in total fractions were below the TDLs, with the highest concentration of
all detected compounds at 1.2 ug/L for naphthalene in sample GT24-CC-5. None of the PAH
compounds have a corresponding screening level.

Dissolved PAHs

All PAH concentrations in dissolved fractions were below the TDLs, with the highest concentration
of all detected compounds at 0.34 ug/L for Acenaphthene™™"in sample GT25-SR-6. None of the
PAH compounds have a corresponding screening level.

3.4.4 Pesticides

Total and dissolved Pesticides were analyzed in all composite elutriate samples and the site water
sample. The MDLs and MRLs for the elutriate and site water samples met the TDLs and MRLs in
Table 2-8 of the SAP/QAPP for both total and dissolved fractions. Table 12 has complete results,
including the laboratory MDLs and MRLs. All laboratory MDLs met the corresponding TDLs.

Total Pesticides

Most of the Pesticides in total fractions were non-detects, with the exceptions of p,p' (4,4')-DDD
in samples GT25-SM-2 and GT25-BP-4, and p,p’' (4,4)-DDT in samples GT25-SM-2 and GT25-
BP-3. No concentrations exceeded their corresponding screening criteria.

It should be noted that the total pesticides for the site water sample (GT25-SW) needed to be re-
extracted for total analysis, and the re-extraction was out of hold time. Results for the initial

analysis of the site water sample analyzed within holding time are included in the laboratory report.

Dissolved Pesticides

Most of the Pesticides in dissolved fractions were non-detects, with the exception of p,p' (4,4)-DDT
in samples GT25-SM-2 and GT25-BP-3. No concentrations exceeded their corresponding screening
criteria.

3.4.5 PCB Congeners and Aroclors

Total and dissolved Pesticides were analyzed in all composite elutriate samples and the site water
sample. The MDLs and MRLs for the elutriate and site water sample met the TDLs and MRLs in
Table 2-8 of the SAP/QAPP for both total and dissolved fractions. Table 13 has complete results,
including the laboratory MDLs and MRLs.
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Total PCB Congeners and Aroclors

All of PCB Congeners and Aroclors in total fractions were non-detects.

Dissolved PCB Congeners and Aroclors

All PCB Congeners and Aroclors in dissolved fractions were non-detects with the exception of
Aroclor 1248 in sample GT25-SR-6.

3.4.6 Dioxins and Furans

Given that they are present in such low quantities, results for dioxins are given in Estimated
Detection Limits (EDLs), which are the lowest concentrations that a lab can reliably detect. The
procedure for calculating EDLs for dioxins is described in
https://www.epa.gov/sites/default/files/2015-07/documents/epa-8290a.pdf. Due to the high
sensitivity of these reporting values, many dioxins are accompanied with a lab qualifier of ‘B’
signhaling that these compounds were detected in the laboratory blank.

Dioxins and furans were analyzed in all composite samples. The toxic equivalent (TEQ) of each
congener was calculated using the TEF (EPA 2010) multiplied by either the determined
concentration of the dioxin/furan congener or the EDL if the result was below the MRL. The total
TEQ was calculated in two ways to address non-detected values. The first included the value of
the TEQ for both the detected concentrations and the non-detects (with % value of the EDL for
the non-detects). The second just included the detected values. Both values are shown in the
tables. Complete results are provided in Table 14, including the laboratory EDLs and MRLs.

Total Dioxins and Furans

All Dioxins and Furans were present in total fractions in at least one sample. Total TEQs ranged
from 4.1 pg/L to 22.1 pg/L for detects and non-detects, and 4.0 pg/L to 22.1 pg/L for just the
detected values. There are no screening criteria to compare results against. Laboratory EDLs
met the TDL in all samples.

Dissolved Dioxins and Furans

All Dioxins and Furans were present in dissolved fractions in at least one sample with the
exception of 2,3,7,8-TCDD. Total TEQs ranged from 0.3 pg/L to 4.5 pg/L for detects and non-
detects, and 0.23 pg/L to 4.5 pg/L for just the detected values. There are no screening criteria to
compare results against. Laboratory EDLs met the TDL in all samples.

Three total elutriate samples, GT25-SM-1, GT25-SM-2, and GT25-BP-3 required using less

volume during preparation due to matrix effects in the samples. The MRLs for these samples
were elevated by a factor of 10.
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4.1 Field Sampling

Field sampling took place January 27 through January 30, 2025. There were no issues
associated with field sample collection, and all sampling and compositing activities conformed to
methods outlined in the SAP/QAPP.

4.2 Sample Receipt
421 Eurofins Environment Testing Northeast-Burlington, VT

Water samples testing for organotins were shipped overnight on January 30", and were received
on January 31%, at 10:30 am by Eurofins in Burlington VT, in good condition and consistent with
the CoC form.

422 Eurofins Environment Testing Northeast-Pittsburgh, PA

Sediment samples and site water for background analysis and elutriate preparation were shipped
on February 3, and were received at Eurofins in Pittsburg, PA at approximately 9:00 am on
February 4", in good condition and consistent with the accompanying CoC form.

All analyses were performed consistent with Eurofins TestAmerica QA program. This laboratory
data report contains analytical results for samples designated for Tier Il validation deliverables
(Appendix D). When appropriate to the method, method blank results have been reported for
each analytical test.

4.3 Physical Analysis

All physical analyses were performed by Eurofins TestAmerica and met all standard laboratory
QC during testing.

4.4 Sediment Chemistry
4.4.1 Total Metals
No QC anomalies associated with the analysis of these samples were observed.

442 Organotins
MSs

Batch QC only is available for this project for tributyltin. MSs were not performed for the project
samples.

No other QC anomalies associated with the analysis of these samples were observed.

443 Pesticides
MS Recoveries

The MS and spike duplicate were both outside acceptance criteria for 4,4-DDT. All other spikes
were acceptable. The spike recovery indicates that there may have been some level of the
compound in the source sample that was not present in the spikes. Since the other spikes are
within standard acceptance criteria, the impact appears to be limited to the single compound.
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444 Polynuclear Aromatic Hydrocarbons
MSs

Batch quality control only is available for this project for PAHs. MSs were not performed for the
project samples.

Laboratory Control Sample (LCS)

The LCS for PAHs was slightly below the laboratory acceptance criteria for fluoranthene. All other
compounds had results within the laboratory acceptance criteria, so the overall impact is likely
low to moderate for fluoranthene only. The recovery indicates a possible low bias in the sample
results for this compound.

Please note that the results for the field split sample GT25-SF-7 had concentrations that were
substantially different from the source sample, GT25-BP-4. All other analyses for these samples
were similar. The most likely explanation would be that sample processing had some variance in
the compounds that was determined during sample analysis.

No other QC anomalies associated with the analysis of these samples were observed.

4.4.5 PCBs
MSs

Spike recoveries for PCB 206 and PCB 209 were slightly below the laboratory acceptance criteria,
but the relative percent difference was acceptable, indicating a possible matrix interference.

The spike recovery for the spike duplicate for Aroclors was outside the laboratory acceptance
criteria, indicating the laboratory may have spiked the sample incorrectly. Since the matrix spike
recoveries were acceptable, the over impact is low.

Continuing Calibration Verification (CCV)

The CCV recovered high and outside the control limits for PCB-77 on one column. Results are
confirmed on both columns and hits were reported from the passing column. There is no impact
related to this exceedance.

No other QC anomalies associated with the analysis of these samples were observed.

4.4.6 Dioxins and Furans by EPA Method 8290

No QC anomalies associated with the analysis of these samples were observed.

447 Total Organic Carbon

No QC anomalies associated with the analysis of these samples were observed.
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4.5 Site Water and Elutriate Chemistry
45.1 Total Metals
MSs

Batch QC is only available for this project for trace metals. MSs were not performed for the project
samples.

All QC results reported are within laboratory acceptance criteria.

45.2 Organotins
MSs

Batch QC is only available for this project for tributyltin. MSs were not performed for the project
samples.

All QC results reported are within laboratory acceptance criteria.

453 Organochlorine Pesticides by EPA Method 8081
MSs

Batch QC is only available for this project for pesticides. MSs were not performed for the project
samples.

Holding Time
The site water sample for pesticides was reprepared and analyzed past holding time due to low

surrogate recoveries. The initial data is included in the laboratory report.

CcCcVv
The CCV was recovered above the upper control limit for oxy-Chlordane. The samples associated
with this CCV were non-detects therefore, the sample results were not affected.

All other QC results reported are within laboratory acceptance criteria.

454 Polynuclear Aromatic Hydrocarbons by EPA Method 8270

MSs

Batch QC only is available for this project for PAHs. MSs were not performed for the project
samples.

All QC results reported are within laboratory acceptance criteria.

455 PCB Aroclors and Congeners by EPA Method 8082
MSs

Batch QC only is available for this project for PCBs. MSs were not performed for the project
samples.

Surrogate Recoveries
Several samples had surrogate recoveries outside the laboratory acceptance criteria. The case

narrative indicates the samples had evidence of matrix interference and were reported as is.
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All other QC results reported are within laboratory acceptance criteria.

456 Dioxins and Furans by EPA Method 8290
MSs

Batch QC only is available for this project for PCBs. MSs were not performed for the project
samples.

All QC results reported are within laboratory acceptance criteria.
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Site Water Collection Data
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Sampling Method

Field Description of Sample

'Weather/Tidal Cycle

General Conditions
and Observations

Site Water

Sample ID: GT25-SW
Date 01/30/25
Sampling Start/End Times (EST) 0900-1000
Depth of Water (feet) 15.8
Time of Measurement (EST) 8:50 8:52 853
Depth of Measurement (feet) 3 8 13
‘Water Temperature (*C) 6.3 7.3 7.0
pH (units) 7.97 7.53 7.06
Salinity {(ppt) 0.65 2.1 8.70
Sp. Conductivity (pS/cm) 1307 3883 15060
Dissolved Oxygen (mg/L) 12.65 11.13 811
Dissolved Oxygen (%) 103.8 937 708
Turbidity (NTU) 195 - -
Easting’ 562095.87
Northing’ 2521825.36

Submersible pump, Peristaliic pump, pneumatic pump

Yellow, no suspended material or odor observed

Incoming high tide. Winds are 10-15 knots out of the East. Sea state is
calm with partly cloudy skies. Temperature 50 F.

Collested 28 2.5-gallon cube containers for elutriate and site water
chemistry kit. Chemistry kit consisted of (2) 250ml Amber glass jars, (8) 1
L Amber Glass jars, (1) 1 L plastic bottle, (4) 40 ml Amber vials (sulfuric
acid preservation), and (1) 2560 ml plastic bottles {nitric acid preservation).

! Datum NAD 83, Florida East State Plane U.S. Survey Feet

'Source: ANAMAR Environmental Consulting, Inc.

TABLE 2
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TABLE 3 (continued )

Results of Physical Analyses for Sediment Subsamples

= ANAMAR

=

Steel Ml Channel Bypass Channe!
Subsampic I0: GT25. SHIA EURTS SHAC LIETY si-z8 S2C BP-3A BP-38 BP3G
% Gravel ag o0 00 o0 to 2.0 00 [ CH
% Coarse Sa ag EE] oo o0 w0 70 o0 0o CH
% Wedium Sand a3 a0 05 oo v 2 04 0o oo
% Fino Sand 35 2 14 17 1 12 8 12 1]
2 Sand [total] 38 .2 18 17 1e 1.2 20 12 03
EED ET) :®2 o8 E EX) EE) EE] 452 8.1
% Clay w3 516 573 633 a5 me et 528 510
% St & Clay [combinea) 2 are 981 983 EaL ses X a88 w1
Specific Gravity 257 288 P 264 257 287 25K 258 260
PL ] 7 L] & & £4 62 E E]
it » m
& 13 149 153 156 157 129 150 3
ric
%Passing  Equivalent
|iove sizo  ymm)
3 inch 702 10 100 160 a0 100 100 100 100 10
2 inch 08 0o 100 100 10 10 100 100 100 10
1.5 inch 181 100 100 1o aC 100 100 100 100 10
1 incn 264 00 100 100 100 100 100 100 100 10
0.76 Inch 191 00 100 100 100 10 100 100 100 10
uaiinch 95 a0 100 100 06 0 109 100 100 o
s a5 “ap 100 100 1o a0 100 100 100 1o
=0 200 -an 100 109 10 a0 [l 100 100 10
20 088 -2 100 937 100 10 100 X 100 10
[0 0.425 =7 100 335 06 0 109 %35 100 1o
im0 0.250 1) e %5 w0 w " %35 100 L=
a0 0.130 =1 Bl %3 939 i X L] 959 o
100 0140 @7 B 9235 299 @l a1 X 231 03
200 0073 %2 ore 921 23 @5 8 2] 238 @
@07 @L0Eimm | S25@OCHAmm | Se@OImm | %A@O0MEnm | HT@0MEmMN | €I@0MEmm | S20@CMRmm | SrE@A0MEmm | 9n3@0L3Zmm
E36@002Emm | B @UMmm | SSE@L0EImm | 94@0MNnm | FAR0MNEnm | WI@0EEmm | WIGUONEmm | 570025 mn RE@ DU mm
ometer Readings 720012 min Bz@OLMomm | S0EEUOMEnN | ET@0Memn | B3g002inm | Be@omz 767 @ a2 min 2 00122 i 755 0 U2 min
(% less than the following 673 @O0 mm | €87 @ DLOSE mm S@AOETIM | 7 @aosemy | 678@0M&mm | 653@O000STmm | 86 @ DOGET mm @OmEEmm | 60880008 mm
sizes) ED3@O0E2mm | BIE@OCIERmm | STI@A0CEImm | S33@A00E mm | 626200083mm | EDS@OCOSEmm | EO7@LAESmm | EEDI0EAwm | 51 @00E2mn
522@0008mm | 4@000Rmm | “BE@IACANmm | ST@IORInm | MF@0Rnm | 02@00E3mm | S01@CIGImm | SE@00RNmm | 407 @000 mm
“E@00013mm | 4z5@0Co13mm @00013mm | 455@00012mm | #42@00013nm | SE@O00M3mm | W4@OIMamm | 3BALION4mm | 30IEO0NImm

Georgetowm Harbor. 404, Georgetovm Gownty, South Carolina

TABLE 3 (continued )

Results of Physical Analyses for Sediment Subsamples

TABLE 3
Page 4 of 24

£ ANAMAR

=

Bypass Channel Conmestor Channel ‘Sampit River Channel
Subsample 8P4 BRAC BFAD cooa coac SRAA SRAB SRaC SR4D
o7 Gravel a0 50 oo 20 a0 12 [ (L] 1s oo
v Coarse Sand oo ) o1 20 a0 15 02 [ s 7
v Wedium Sand as a1 15 13 as 08 12 55 15
2 Fine Sand ag 12 82 11 8 183 21 2.1 83
=4 Sand ftotar) 8 13 e 24 25 173 a2 22 105
s 526 &6 a2 20 =3 B 8 ED 55
v Clay 46 a4 490 &56 E62 76 47 28 410
% Sl & Clay [combined) a2 7 w22 575 575 027 358 o4 55
Specific Gravity 258 251 Z54 [ 258 258 261
PL & & ® % 5 & a B
G':’T:““ L 28 214 217 215 18 05 21 )
Pl 56 148 1 14 120 135 125
Wetric
%Passing  Equivalent
[sievosize  (mimy
3 inch 62 £ 100 a0 00 “ao ] 100 e e I
2inch 508 a0 100 00 100 00 100 0 100 100 oo
1.5 nch 381 a0 100 10 00 @ 100 10 100 100 Rt
1 inch 24 a0 10 10 a0 @ 12 100 100 100 0o
0.75 inch 194 1t 1% 19 a0 @ 12 100 100 0o 0o
oarsmen (56 e 100 9 w0 w® 1 100 100 100 =Y
et 475 a0 100 ) 0 @ 12 @ 100 100 160
1o 200 100 100 0 £ a0 12 w2 s S 23
20 085 100 22 ) 204 3 EY =5 904 83 285
a0 0425 100 a1 @9 EN Eag 1 %0 930 EE e
w0 0250 100 391 e s %3 s =5 35 375 550 e
= 0130 EX) e ws *s 981 %2 %3 99 a4 a4 945
100 0140 @ 24 ) 228 s ore w3 E . a7 922
[0 (32 Wy 2 ®7 22 w8 75 w2 27 %8 ) s
STO@O0SEamm | 917 @002mm | S67@0GEmm | 921 @OMEE5 nm | S65@O0CHEmm | 2@ 00%Smm | 618@O0ESmm | 04@0002nn | T23@000Emn | G20 @005 mm F05@ 003 mn
597 @OoRsmm | B48 @000 mm | S52@00MS WM | 542 @OUNEmn | SBS@OLemm | SMI@OLZM4mm | SA@OCTImm | S¢@UINZwm | S52@ATN4nn | 593 @OL2IEm 75 8 0.0216
Hyarmeter Reaings GB2@OMBmn | EIBCO2mm [ H4@ROM2mm | 25 RONBnn | B2@OCIBmm | BSEHOMZSmm | BMEROU mn | SBS@O02Anm | 60 @001% 538 8 0.0125 m SUEPOOT M
(% less than the follawing 4HI@ONY mm | D500 | HFROMS I | @M nn | WIROH nm | EBECME TN | 447 @003 mn | SH1@0005F nm | SIE@O0MEnn | 455@00008 W 506800088
sizes) @O mm | 45E@O0E I | 311 @000 mm | 43@A0EEmy | ESE@OMSEmm | 582@occemm | cB@otosemm | FE@O0KSAmm | 4T7@ODBAmm | 428 @ 0005 mm e @ 00085 e
®m7@oo@mm | ®7@00Rmm | 28@00Eim | B2@00ERnn | B2@0ME2Tm | 461@0KRNm [ F8@00@mn | 22@00menm | 41580083mn 37.2 GO0CET mm 415 @003 M
HA@OWHUmm | H1@C0Mmm | 22§00 mm | 234 @00Tinn | 29@00m | M8B00Mmm | 211 @0W4mn | BIGNHVInm | IMS@AMN4nn | 25@O0MIEmm 27400014 mn
See Appancia C for grain size sisiibuion araphs and laberaiory 1ipicate weuits
Gram sizes s <ol ol the: o of U faokes seetion
Souroe: Eursins
Carpiled by: ANAMAR Ervirenmantsl Cenaufing, Inc
TABLE 3
Geargetown Harbor, 404, Georgetowm County, Sauth Carolina Page 5 of 24
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TABLE 4

Results of Physical Analyses for Composited Sediment Samples

See Appendix C for grain size distribution graphs and laboratory triglicate results

Grain sizes are defined at the front of the tables section.

Source: Terracon

Compiled by: ANAMAR Environmental Consulting, Inc.

C-44

1 Connector Sam pit River GT25-BP4 Field
Steel Mill Channel Bypass Channel Channel Channel Split
Composite ID: GT25-SM-1 GT25-SM-2 GT25-BP-3 GT25-BP4 GT25-CC-H GT25-SR-6 GT25-SF-7
% Gravel 0.0 0.0 0.0 0.0 0.3 0.0 0.4
% Coarse Sand 0.0 0.0 0.0 0.2 0.5 11 07
% Medium Sand 0.4 0.8 08 02 06 11 48
% Fine Sand 1.5 0.4 1.2 1.0 24 08 211
% Sand (tatal 18 1.2 20 14 3.5 31 26.4
% Silt 36.5 355 46,5 50.5 58.0 65.7 5.2
% Clay 616 B33 515 481 372 312 68.0
% Silt & Clay (combined) 98.1 9838 98.0 98.6 96.2 96.9 73.2
Specific Gravity 2.55 2.53 2.51 253 2.62 2.57 2.59
PL 72 69 76 65 63 53 65
Atterberg Limits | LL 211 211 234 213 219 183 218
Pl 139 142 158 148 156 110 153
% Passing Metric Equivalent
Sieve Size (mm)
2 inch 76.2 100 100.0 100.0 100.0 100.0 100.0 100.0
2inch 50.8 100 100.0 100.0 100.0 100.0 100.0 100.0
1.5inch 181 100 100.0 100.0 100.0 100.0 100.0 100.0
1inch 254 100 100.0 100.0 100.0 100.0 100.0 100.0
0.75 inch 19.1 100 100.0 100.0 100.0 100.0 100.0 100.0
0.375 inch 9.5 100 100.0 1000 100.0 100.0 1000 100.0
#a 475 100 100.0 100.0 100.0 99.7 100.0 99.6
#10 2.00 100 100.0 100.0 99.8 88.2 98.9 98.9
#20 0.85 99.8 99.4 99.5 99.7 8.7 97.8 97.4
#40 0.425 99.6 99.2 99.2 99.6 8.8 97.8 94.3
#60 0.250 90.4 99.1 99.0 90.3 985 97.8 88.5
#30 0.180 99.2 88.1 98.7 99.2 082 977 80.3
#100 0.149 99.0 99.1 98.6 99.0 97.2 97.2 76.2
#200 0.075 98.1 98.8 98.0 98.6 96.2 96.9 73.2
91.9@0.033mm | 926 @ 00334 mm | 87.7 @ 0.0335mm | 91.7 @ 0.0334mm | 92.5@ 00287 mm | 68,4 @ 0.0308 mm | 92.8 @ 0.0302 mm
85.2@0.0211mm | 926 @ 00211 mm | 80.5@ 0.0215mm | 88.1 @0.0212mm | 871 @ 0.0186 mm | 661 @ 0.0198 mm | 88.7 @ 0.0194 mm
Hydrometer Readings 78.4@0.0123mm | 816 @00124 mm | 96 @ 0.0126 mm | 89.9 @ 0.0128 mm | 729 @ 0.0113mm | 528 @ 0.012mm | 80.4 @ 0.0115 mm
(% less than the following sizes) | 56-3 @0.0089 mm | 70.6 @ 0.0089mm | 56.6@ 0.009mm | 59 @0.0088 mm | 44.3 @ 00088 mm 74.2 @ 0.0084 mm
61.6@0.0082mm | 63.3 @ 0.0085 mm 48.1 @ 0.0087 mm 688 @ 0.0081mm
55.7 @ 0.0031 mm | 56.8 @ 0.0021 mm 41.86 @ 0.0033 mm . 57.8 @ 0.003 mm
41.3@0.0013mm | 44.9 @ 00014 mm 30 @ 0.0014 mm 26.5@ 0.0013 mm 23 @ 0.0013 mm 47.3 @ 0.0013 mm



TABLE § {continued )

Analytical Results for Dry Weight Metals, TOC, Total Solids, and Tributyltin in Sediment Samples

ANAMAR

Prvaranmantat Canairing

Steel Mill Channel Bypass Channel Connector Channel Sampit River Channel BT25.8P-d Field Spiit
Sample ID: GT255M-1 GT25.5M-2 6T25.8P3 GT25-8P-4 GT25-CC-5 GT25-5R5 GT285FT
Maximum £ e = 2 ]
conc. TEL ERL [Resull 5 Result § Result Result G Result %
Analyte mgikg mghkg molkg |mgky & WOL MRL mgkg & MDL MRL |mgkg & MOL WRL | mokg & MOL MRL [mghky 5 MDL MRL |mgkg 5 MOL WMRL |mghkg § MDL WMRL
Metals
Antimany 0.45 « « | 924 J om0 as0 | a3 o 02r 068 | 031 4 024 08 | 94 U 030 075 | 04 J 028 074 | 028 J 020 048 | 045 4 030 075
Argenic 28 7e4 B2z 6 I 24 10 045 4 2% .41 12 22 050 1.5 22 Q.49 1.5 33 o9 24 Qs 15
Gadmium 12 cere 12 (@17 J 010 925 | a5 J 014 024 [ om 4 o1z 020 | es |- o1 ox [ a2 |- i o [an o oo o24 [es |- o5 om
Chromium ¥ 23w [ g4 10 | @ ose 14 [ 77 vsa 12 w7 vt 15 [ e g 15 [[es |- 0% em [+ o s
copper %7 wr s | 26 nas 10 | 29 o051 e 6ss 12 2 ve7 15 ase 15 [[a |- 0 om [ w os 15
Lead 7 024 487 | 290 c2 019 a3 | 33 |2 oz oso | 2 |2 oz om | se |2 v om [ 7 |2 e oma| 27 2 ae ow | e |2 oz oms
Mercury ot ci3 a8 a1 ) oeas 221 ages U 0085 L] ooes  J o n0se 018 aie 4 ooTE 923 a1t JooTe Q23 | opT8 J 0eSd AL a1 4 noTE 0.z3
Salanium 12 x X 11 —~ gz 10 034 14 033 12 10 J 037 15 oot Jooaar 1.5 083 J d24 o088 10 J .38 15
Silver 021 L7 1 ND u o 225 ND v AR 024 ND Uiz 0.0 a1e J 015 T a1 J o Qa8 37 ND U ores 0.24 o.21 J AL 0.3
Zin B30 24 50 [ 120 - 10 s [ w0 |- e oo [ we |- 12w 350 |- 95 o [ew |- s w0 | ma - =8 7 [esm ] s m
Othars
Maximum 5 g & & g
Gonc.  TEL ERL [Resull g Result & Result Result 5
Analyte mgky % % |mgka § MWOL WRL mgka G MDL MRL |mgkg & MOL MRL | mgka & MOL MRL MDL  MRL MOL MR [mglkg & MDL WRL
Carbon, Total Organic G1000 x X 59000 - 3300 3400 | G1000 - 2400 3600 | 4TOC0 - 3000 300 58000 - 4cO0 4100 | 30000 - 4000 4100 | 40000 - 2800 800 | S3000 - 4000 4100
Total Solids 347 x x| 291 22 2 245 244 347 244
Maximum H] k)
Conc,  TEL ERL [Resun Resut § Result
Analyte Mok padkg pofkg |porkg G MDL MRL |pglkg G MDL MRL |ugtkg G MDL MRL | pglka G MDL  MRL | patkg MDL G MDL MRL |pgtky @ MDL  MRL
Tributytin D x « | w0 uw s2 sz | m0 u ss 55 | Wo u as &5 | nn U &1 &1 | mD &1 6l | MD U sz 42 | ND U B2 B2
Bolded values mest or sxcesd the TEL and forl ERL
Nen-delect (ND) = The anaiyle was not detecled al or above the MOL
Azaryms and qualifiers are defined at the frant of the tables sestion
Sourses Resuns from Eurafing TEL and ERL values frem Buchman (2008)
Sempled by ANARAR Erviionimental Consubng, lne
TABLE 5
Sediment Sampling and Analysis Atiantic intracoastal Waterway, South Caroling Page 7 of 24
Pruanmental Canaiog i
TABLE 6 {contined)
Analytical Results for Dry Weight PAHSs in Sediment Samples
Stael Mill Channel Bypass Channel Connestar Channal | Sampit River Channel | GT25-BP<4 Field Split
Sample (0| GT26-8N- GT26-8M-2 GT26-8P-3 GT26-BF GT26-CC-6 GT26-0R% GTZ6-SFT
Waxirmum 3 ] k] k]
Conz. TEL  ERL [Result Result Result § Result Result g
Analyts pglkg  wolkg  pghkg |wgkg & MDL MRL | pglkg MDL MRL |pghkg & MDL MRL |ugtkg & MDL MRL |pglg & MOL MRL |pglkg & MDL  MRL
1-Methylnaphthalene' ™™ ND x x NDU 26 12 nND 23 1 MD W 34 14 NDoU 21 14 ND - 22 95 MO U 31 124
24MsthyInaphthalens™ G w2z w | we w2 2 | no 28 12 | WD 25 0 | ND U 3z 14 | ND U 32 14 | MD - 23 85 | MD U a3 1e
Agenaphthens " an 18 ND U 33 12 NO U 34 12 NO 30 1 MD U 3% 14 40 J 3m 1 ND - 27 a5 | NO U 39 14
Acenaphthylene MNZ 44 MO u 25 12 =] u 28 1z ND 23 1a u a0 14 ND u ap T4 [2=] - 21 as MO u 30 14
Anthraceme ™™ 14 NOOOU 3D 2 | 34 U 31 d2 | 32 27 0 35 14 120 35 14 | WD 25 45 | ND U 35 14
i ne TE 2681 ND u 52 1z nNO u 53 1z 18 A7 1 - 8.1 14 e - 81 14 ND - 4.3 as 1 - 6.2 14
Bonzola)pyrene™ a3 BB 430 WD U 8D 3 ND U S 1z MO 45  1a - 58 14 51 - &p 4 1) - 41 as 5 - 53 14
Benzo{bMusranthena 72 X H 300 0 26 iz | 46 29 2| s5& 4 25 10| 72 14 | sa 23 4| N 23 a5 | M ECIRY
Benzo(g,h.i}perylene 47 * " ND u 25 1z D v z8 12 ND o 2z 10 S - 14 47 - 8 14 ND - za as 1z J 28 14
Benzo(k)flucranthene a9 ¥ " WD u 24 2 L] u EL 12 O ES 10 an - 41 14 Fel - 4an 4 Lils] - k] as a1 J 4 14
Chrysens'™* 1m0 108 364 MO 64 T2 | NDOU 86§ 12 [ WD U 10 | 110 75 14 75 14| ND 53 95 | 20 6 1
Dibenza{a.hjanthracens" 13 622 B34 WD U T3z N U 78 2 NO U 1a 1 |4 87 12 J B8 14 ND - 81 85 | NOD U BT 14
Fluoranthene™™™ 250 12 500 48 U~ 30 12 FATENES- V] 12 63 J= 27 1a | 25 |~ 38 14 . 5 14 a0 4~ 25  as 27~ 38 14
Fluarane™" a7 nz 19 ND u 23 1z O u 23 1z ND u 20 10 ND u 7 14 J 14 ND - 18 as NO u 27 14
Indens(1,2,3-cdlpyrene as X x N0 u s7 2| Mo U ss 9z | WD u w | e - 87 1 ~ &7 14| W - 47 8s| M 4 88 M.
Naphthalene ™ N 348 WD U 22 13 ND U 23 12 ND ) 20 1 MD U 2B 14 ND U2 i ND - 18 95 | ND U 71
Phenanthranat™ 50 857 240 NDOOUd1 a2 "4 32 12| 40 4 28 10| s - 3B 14 w8 4 | ND - o2& @5 | B9 J a7 ¢
Pyrene!” 220 53 65 &8 4 40 12 Bg . a4l 12 1 u 35 a | 20 |- 4B 12 B . A7 4 MO - 23 as 24 - a8 14
Total LMW PAHs 80 3z 052 18 el 8 B2 16 28
Total HMW PAHs 783 as5 10 w 1 39 F 26 QU=
Total PAHs = 5 7% 1025 533 56 194
AW Low malecular weghl FAHs (NOAA 1958)
HMW High melecular weight PAHs (NOAS 10800,
Bolked values mes! ol exceed the TEL and (or) ERL.
Mon-datect {ND = The enalyte was nat deteciad st or sbova the MOL. Mon-detect results use the MOL for calculeting the fotal PAHs. [J-gualified results use tha velua raportad By the labcretory for caleulating fotal PAHS.)
Aaromyms and qualifiers are defined at the front of the tales section.
Saurces Resultz from Eurnfins TestAmerics; TEL and ERL values fom Buchman (2008)
Gompied by: ANAMAR Environmantal Gonauiting, In
TABLE 7
Sediment Sampling and Anaiysis Atiantic Intrecoastal Watenway, South Caroting Page & of 24
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= ANAMAR

=
TABLE 7 (continued )
Analytical Results for Dry Weight Pesticides in Sediment Samples
Steel Mill Channel Bypass Channel
Sample ID: GT25-8M-1 GT25-5M-2 GT25-BP-3 (T25-BP-4
Maximum ] g g
Conc. TEL ERL Result = Result = Result =z Result T
Analyte pgikg ugikg  ugka | pgka S MDL __MRL | ugkg & MDL__ WRL | vakg & MDL _ MRL | wgikg = MDL. MRL
Aldrin ND x x ND 1] 0.44 14 ND U 0.23 0.7¢ ND ] 020 064 ND U 028 0.84
Chiordane (technical) ND 226 05 NO u 6.1 12 NO u 32 74 NR u 28 6.4 [\ u 3% &4
a (cis)-Chiordane ND x x ND u 0.36 14 ND u 019 0.74 ND u 016 054 ND u 0.21 0.54
v (trans)-Chlordane 0.21 x x ND u 0.33 T4 ND u 0.17 0.74 ND u 0.15 0.64 021 J 020 0.84
Oxychlordane ND x x ND u 0.58 14 ND u 0.30 0.74 ND ] 027 064 ND u 035 0.84
cis-Nonachlor ND = x ND u 0.45 14 ND u 025 0.74 ND u .20 0.64 ND U 027 0.54
trans.Nonachlor ND x x ND u 0.86 14 ND u 0.34 0.74 ND u 030 084 ND u 029 054
o,p' (2,4)-DDD 015 x x ND u 0.85 14 ND U 044 0.74 ND u 038 064 ND u 051 0.84
p.p’ (4,4)-DDD 1.0 122 z 0.57 J 0.30 14 ND u 0.5 0.74 ND u 014 064 ND u 018 084
o.p' (2,4)-DDE ND x x ND u 0.86 14 D u 045 0.74 ND [ 038 064 ND u 081 0.84
p.p’ (4,4')-DDE ND 207 22 ND u 029 14 ND u 015 074 ND u 013 064 ND u 017 084
o,p’ (2,4)-DDT 43 x x 2.1 - 055 14 ND u 0.29 0.74 ND u 025 0.64 ND u 0.33 0.84
p.p’ (4,4)-DDT 21 119 [ T 10 14 ND u 055 a7t ND 1] D48 084 ) U 081 084
Dieldrin ND 0.715 Q.02 ulle] u 0.38 14 ND u a.19 0.74 ND u 018 0.64 N u oz1 0.84
Endesulfan | ND x x ND u 0.38 14 ND u 0.20 0.74 ND u 017 084 ND u 023 054
Endosulfan Il ND % X ND u 0.3 14 ND u 0.16 0.74 ND u 014 0.64 ND U 019 0.64
Endrin ND x x ND u 0.27 14 ND u 0.4 0.74 ND u 01z 064 ND u 0.6 0.84
Endrin Aldehyde ND x x ND u 0.51 14 ND u 0.26 0.74 ND u 023 064 ND u 030 084
Endrin Ketane ND x x ND u 0.58 14 ND u 0.30 0.74 ND u 028 084 ND u 034 084
Heptachlor ND X S ND u 0.44 14 ND u 0.23 0.74 ND u 0.20 0.64 ND U 025 0.54
Heptachlor Epexide ND x x ND u 0.36 14 ND u 019 0.74 ND u 018 084 ND u 022 054
a-BHC ND x x ND u 035 14 ND u o1g 0.74 ND u 018 064 ND u 021 084
p-BHC ND x x ND u 0.39 14 nND u 0.20 0.74 ND u 018 064 ND u 023 0.84
5-BHC ND X X NG u 045 14 ND u 0.2% 0.74 ND u 0.20 0.64 ND u 027 0.84
v-BHC {Lindane} ND 032 x ND u 0.37 14 ND u .19 074 ND u 017 064 ND u 022 o84
ND x x NG u 055 14 ND u 0.29 074 ND u 025 054 ND u 033 0.54
Mirex” ND x x ND u 10 14 ND u 0540 074 ND ] 047 0.64 ND u 081 084
e ND 04 x ND u 3 57 ND u 20 30 ND u 17 26 KD u 23 2
Chiorinated Pesticides, Total | 686 x x 56.6 20,0 26.7 44
TABLE 7
Geargetovm Harbor, 404, Georgetovm Gounty, South Carolina Page 9 of 24
£ ANAMAR
TABLE 7 (continued )
Analytical Results for Dry Weight Pesticides in Sediment Samples
Connector Channel Sampit River Channel GT25-BP-4 Field Split
GT25-CC-5 GT25.5R-6 7
F] 3
Result T Result 3 Result 3
Analyte patkg 3 MDL  MRL | ugkg & MDL  MRL | pokg & MOL MRL
Aldrin ND U 0053 017 ND u 0.18 0.59 ND u 0.26 085
Chlordane (technical) ND U 073 17 ND u 25 59 ND u 36 86
a (cis)-Chlordane ND u 0.043 017 ND u .15 0.59 WD u 0.21 085
v (trans)-Chlordane ND u D040 017 ND u 014 0.58 ND u 0.20 085
Oxychlordane ND u 0.070 017 ND u 024 0.59 ND u 035 085
cis-Nonachlor ND u 0.054 047 ND u 0.9 0.59 ND u 027 085
trans-Nonachlor ND u 0.078 017 ND u 0.27 0.59 ND u 039 085
o.p’ (2,4)-DDD 15 J .10 017 ND u .36 0.59 ND u 0.51 0385
PP’ (4,4)-DDD 1.0 - 0.038 017 040 J 012 0.59 ND u 0.18 0.5
o.p’ (2,4)-DDE ND u 010 017 ND u 0.26 0.59 ND u 052 085
p.p’ (4,4')-DDE ND u 0.035 017 ND u 012 0.59 ND u 017 085
o,p’ (2,4)-DDT 43 - D.067 047 14 - .23 0.59 ND u 033 0.5
P, (4,4)-DDT 1 - 012 ot [ ] - 0.42 0.58 079 J 061 085
Dieldrin ND u 0.043 017 ND. u 015 0.59 ND u 021 085
Endosulfan | ND u 0.045 017 ND u 0.16 0.59 ND u 023 085
Endosulfan |1 ND u 0,033 047 ND u 013 0.59 WD u 0190 0385
Endrin ND u 0.032 017 ND u a.11 0.59 ND u 0.16 085
Endrin Aldehyde ND u 0.081 017 ND v 0.21 0.58 ND u 0.30 085
Endrin Ketone ND U 0.069 0.17 ND u 0.24 0.59 ND u 0.35 085
Heptachlor ND u 0.053 047 ND u .19 0.59 ND u 027 085
Heptachlor Epoxide ND u 0.044 017 ND u 015 0.59 ND u 0.22 085
a-BHG ND u 0042 017 ND u .15 0.59 ND u o1 085
p-BHC ND u 0.047 017 ND u 0.16 059 ND u 0z 085
5-BHC ND u 0.054 047 ND u .19 0.59 ND u 027 085
y-BHC {Lindane) ND ] 0.044 047 ND u 045 0.59 ND u 022 085
Methoxychlor ND u 0.066 017 ND u 023 0.58 ND u 033 085
Wirex” ND u 012 017 ND u 043 0.59 ND u 052 08s
ND u 46 6.8 ND. u 18 24 ND u 23 £
Chlorinated Pesticides, Total 320 23 348
Undilined vslues reprasant U-quallise resuils having an MDL thal mests of sxcescs the TEL snd {or] ER_
Non-cetect (D} = The analyte was not detected ¢ or above the MDL.  Hon deteet results use the MDL for caleulating total pesticides. i -qualfied resuts use the value repercec by the
aharatary for caloulating total pest rides |
Aeronyms ard gualifiers srs defined ot the frant of the tasles seetan
Sources: Results fram Eurafins TestAmerics; TEL and ERL velues Fom Suchman (2008}
Comples by: ANAVAR Ervironmental Gans liting, Inc.
TABLE 7
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TABLE 8 (cenfinued)
Analytical Results for Dry Weight PCBs and Araclers in Sediment Samples
Steal Wil Ghannel Bypass Ghannel
Sample ID: GTZ5-8MA GTZ58M2 GTZEBP3 GT25-8P4
Maximum £ £ & 2
Cone. TEL ERL H Result 5 T K]
Analyta vafky  polka  paikg & moL MRL ngkg &  MDL MRL & 8
PCB 8™ MO X * u 020 084 NO u 051 aes u [¥]
PGB 18" 083 * 3 u Q.62 84 NO u a53 LE u
PGB 2™ 12 x x u 0.45 Q.84 ja] u 4 Q98 [Y] Y
PCB 4™ 074 ¥ x u 033 084 NO U 034 288 U U
PCB 49 11 i3 % u 037 264 i} u 25 08 U J
PCB 52" 11 % ¥ u 0.3 .84 ND u 0.3 085 u Lp
PCB 66" ND * ® u 082 a.84 O u 063 a8s 9 9]
PCB 77 KD x x u 073 284 D u 075 288 u U
PGB 87 X} X x u 047 0.84 NO u 0.4 08 U U
PGB 101™% 078 x x u 023 Q.64 ] u 0.2¢ 08 A
PCB 105 NO ¥ X u 0.55 084 wNO u 055 68 u 9]
PCB 118™°% ND x * u 057 084 NO u 058 aes u V]
PCB 126 ) x " u 053 agd lsd u 05 k- 3 U
PCB 128" HO x x u 031 984 ND u 03 98 u ]
PGB 138" D x x u 03¢ 0.4 N u 035 088 U U
PCB 153" 083 x x u 053 084 NO u 054 08 U U
PCB 156 NO x L3 u 0.45 Q.84 O u 0.4 0.8 9 9]
PCB 169 ND x X u 058 084 O u 053 18 u V)
PGB 170" HD x x u 0.42 984 D u 043 08 u
PCB 180™ X} X x u 040 084 ] u 0.41 08 U U
PCB 183 ) x x u 055 084 O u 057 085 u 8]
PCB 184 [ x x u 048 0.64 O u 0.47 088 [ U
PCB 187" ND E (3 u 045 a.84d NO u 045 ass u 9]
PCB 195"24% HD x I3 u 042 0.84 ND u 0.45 a8 u u
PCB 206" KO x * F1 038 984 MO u 933 985 u )
o D x x F1 052 084 8O ] 05 088 ] ]
Total EPA Region 4 PCBs 7 FEL] 227 1z
Total NOAA PCEs 12 218 227 157
PCB-1016 ND X (3 F7, 51 026 14 O 3] 047 156 u 17
PCB-1221 ND X x u 051 14 0 u 05 15 u 17
PCB-1232 ND % x u 035 14 O u 038 15 U U 17
PCB-1242 HD i3 % u 021 14 NO U 0 15 U U 17
PCB-1248 [ x x u 035 14 O u 035 15 [ u 17
PCB-1254 ND 3 [ u 043 14 o U 04z 18 U u 17
PCB-1260 979 x x =1 041 14 ND ] 0.4 15 uy v} 17
TABLE &
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ANAMAR
TABLE 8 (continued)
Analytical Results for Dry Weight PCBs and Araclors in Sediment Samples
Gonnactor Channel Sampt River Channel GT25:BP-4 Field Spit
GT26CCE GT265R B 25 8F 7
Result = Result
Bnalyta poky & MDL patkg
PCB 8™ N ) 026 ND
PGB 18 084 u 0aa nO
PCB 28" 1.2 u 035 ND
PCB 42" 074 u 028 ND
PCB 49 11 - u 0.31 as1
PCB 52/ 11 - u 029 .50
PCB 66 ND o u 0.52 ND
PCB 77 o u u 62 D
PCB 87 s u U 040 HD
PCB 101" 078 Jp u 020 as1
PCB 105"04% ND u u 016 {5
PCB 118" ND u u 048 ND
PCH 126 () u u 045 N
PGB 128" NE u u 027 ND
PCB 138 NC: u u 0.29 {0
PCR 153" 083 J u 045 ND
PCB 156 N u u 038 ND
PCB 169 ] u u 040 NGO
PCB 170" NE u N u 036 ND
PGB 180" 3 u u 034 ND
PCR 153 s u U 047 HD
PCB 184 5] u u 0.39 o
PCH 167 D u u 038 nND
PCB 195" nND u u 037 ND
PCB 206" e u u 032 ND
o R u U 044 HD
Total EPA Region 4 PCEs i i
Total NOAA PCES 23 185
PCB-1016 N2 M 155 17 ) EEE] 12 NO ) [
PCB-1221 N o 60 17 u 04z 12 ND u ki)
PCB-1232 [ u 041 17 U 029 12 D U 042
PCB-1242 NG u 025 17 u 017 12 D U 0635
PCB-1248 5] u 041 17 u 0.20 12 1D u 641
PCB-1254 ND o 451 1.7 u 0.36 1.2 ND u o851
PCB-1260 ile] y 048 17 U 034 12 a7g J 045

B4 1ational Gceanic and Atmosphenc Adminisiation 2CB congeners (NOAA 1988, Table 56 of SERIM).

Bolded values mest of exceed

the TEL and (or) ERL.

Far caletl ating tatal P4 Region £ PGBS and total NOA% POBS, L-calified resuls use the MOL ans J-tualified results Use the value reported by the.

laborzlary {See SERIM Sestion

Dama qualifiers and actonyess are defined stthe front of the sbles secton,
Sources: Resufts from Eurcfing Testimericar TEL 2nd ERL values frem Buchman (2008

Compilen by: AMAMAR ET
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TABLE 9 (centinued)
Analytical Results for Dry Weight Dioxins and Furans in Sediment Samples
Steel Channel Bypass Channel|
Sample ID:| GT25-5M-1 GT25-5M-2 GT25-BP-3 GT25-BP-4
Maximum g s &
Conc. TEL AET TEF | Resuk T = Result T
Analyte ng/ky  ngtkg ngikg ngkg § EDL MRL TEQ | ngkg § EDL MRL TEQ | ngtkg EDL & EDL MRL TEQ
2,3,7,8-TCDD 10 ¥ X 1 JI 0086 33 030 | 045 J1 0054 35 045 | 05 0.c085 b7 40 0
1,2,3,7,8-PeCDD 23 x X 1 Jiooa 17 18 Joonos 7 6 11 0027 J o ooas 20
1,2,3,8,7,8-HxCDD 68 % % 01 4B Dz 1 39 U8 o043 v o3 | a4 012 /B 012
1,2,34,7,8-HxCDD EH x * 01 17 UB 03 a7 20 JiB 043 7 oz [ ND [3F JB 01z om
1,2,3,7,8,9-HkCDD 1 x ¥ 01 59 4B o 17 059 | 75 JB 045 17 07S 55 014 JB 013w 1
1,2,3,4,6,7,8HpCOD 220 x x oot | 120 2 om 17 12 4 B 02 7 1.4 043 E 028 20 22
ocoD 4300 % x omooz| 2200 8 oz 50 068 | 200 B 0@ 2 084 01D B 01| 60 128
2,3,7,8-TCDF EH] x X o1 | om0 oo o33 Q0w | 14 J oo 3% oma 2411 NI Y: - B TR F
1,2,3,7,8-PeCDF 13 % x ooz | os1 U nosa 7 089 JB 0083 17 ouoef oo24 JB 0035 0038
23,47 8-PeCDF 22 x X o3 | ose 41 004 47 are  J 0044 A7 022 0oz JoonoE 200 08
1,2,3,8,7,8-HxCDF 18 % X 01 056 JIE 0041 17 048 JB 002 17 ome | 086 0028 JBE 000 M 018
1,2,3,7,8,3-HxCDF 049 x x ol MD - Dods 17 ND —~ oost 17 noos | o026 oozt JE 0093 20 0048
1,2,34,7,8-HXCDF 19 x * 01 045 JIB 0043 17 089 JB 002 17 oose | ose 0008 JB 0078 019
2,3,4,6,7,8-HXCDF 2 ¥ ¥ 080 JB D040 17 076 JB 0027 7 00fe | 073 JB 0075 ;W 020
1,2,34,6,7,8-HpCOF 21 % X 36 JB 0086 17 46 JB 0073 17 oms| &3 Q053 B 030 220 02
1,2,3,4,7,8,8-HpCOF 15 x x 085 JB DU 17 033 JIBE 0081 17 OO0 | ©DBS B 0OFE 15 Qo6 [ 16 JIH 0m 20 008
OCDF 38 % x  oomod| sa B S 11 JB g0sa 35 ooos| 6 JB oesd s ooMa| 2 JB 008 40 0mnd
Total TEGs (ND=05 X EDL] 08 FET ¥ 53 5.1 108
Total TEQs {ND=0) 108 36 ¥ 83 51 108
TCDD, Total I ¥ X % 0 | ooee 33 ES) 00s¢ 15 3z - 30 E] - 007 40
PeCDD, Total x X X 42 1o 17 54 ~  nogss AT 43 - 15 53 ~ nos
HxCDD, Total x X x 210 2 0w 1w 20 1B 04 17 w8 15 B 012
HpCDD, Total x x ¥ 420 a 0% 7 s B 025 17 3w 8 15 B 0z m
TGDF, Total x ] X az 4 oooe4 33 43 - 0055 25 82 ~ o 30 17 | o0m8 40
PeCDF, Total 16 ¥ ¥ X 41 JIB Do AT 29 JB 0048 A7 67 JIB 0022 15 2 JB 003
HxCDF, Total 20 % X % 65 JIE DMz 17 a1 JB 0028 17 11 JIB 0028 15 = B 008 20
HpCDF, Total 52 x x * 1M 4B Do 7 @ JB ae 1w O] 8 ooro s 5 1B 03w
TABLE 9
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TABLE 9 (continued)
Analytical Results for Dry Weight Dioxins and Furans in Sediment Samples
Connector Channel Sampit River Channel GT25-BP-4 Field Split
GT25-CC5 GT25-8R-6 GT25-8F-7
2 ]
Resut 3 Result 5
Anal MRL TEQ |nglkg & EDL MRL TEQ | nglkg & EDL  MRL TEQ
2,3,7,8-TGDD 4D 085 | 040 41 OO 28 00031| 083 J 00098 4D  0&3
1,2,3,7,8-PeCOD 20 21 15 Joo0oe 14 15 17 J1 005 20 17
1,2,3,8,7,8-HxCDD 20 067 | 88 4B 0088 4 08 | 87 JA 06e3 20 087
1,2,3,4,7,8-HxCDD - 20 0010 | 23 JB 0081 4 ¢33 | D - 00e1 20 woost
1,237 8,9-HxGDD JB 20 084 0 JB D088 <4 1.0 8¢ B 0080 20 08
1,2,3,4,6,7,8HpCOD B 0 19 190 8 018 15 a1E 20 17
ocbD B 60 102 4000 8 011 42 12 B 013 a9 096
2,3,7,8-TCDF J AD D3 | 073 41 OOE 28 Qo7 JQat An 028
1,237 8-PeCDF Jia 20 00@82| 03 IB 0025 4 00m B 004 20 ooias
2,3,4,7 8-PeCDF 4 20 ©08s | 052 J 0022 14 0158 Ja0w 20 o
1,2,3,8,7,8-HxCDF 1 e 20 oM | 065 JE 003 74 0055 JB 0088 20 00
1,2,3,7,8,8-HxCDF az1 JA 20 0031 | 015 JE 0030 4 005 JE 0041 20 0029
1,2,34,7,8-HxCDF 11 JB 20 01 | 044 JB 00H 4 00M JB 004 20 008
2,3,4,6,7,8-HXCDF 13 Jig 013 | 0e2  JB 0060 4 002 JB 0037 20 o
1,2,3,4,6,7,3-HpCOF iz B 012 58 JB 011 74 00% | 4 JB 013 20 014
1,2,3,4,7,8,9-HpCOF cea JiA oooss | 084 B 019 <4 ocwsal 13 U8B a1r 90 0013
OCDF 2% B 00075 | 12 B 0054 G4 0COaB| a0 U@ 0058 40 0008
Total TEGs (ND=0.5 X EDL] 50 70 K]
Total TEQs {ND=0} 9.0 7.0 70
TCDD, Total 33 - 008 an 37 I ome 28 5 - 40
PeCDD, Total 53 -] 5 ~ ome 14 4 1 20
HxCDD, Total ®HO B W 2.0 320 ERL T =0 B 20
HpCDD, Total M0 B cm = €00 2 o1 10 8 20
TCDF, Total 26 - 0o0m 4D 42 I ooms 28 11 - £
PeCDF, Tatal 15 Jig oo ;o 4 4B 00z 4 2 JB 20
HxCDF, Total 19 JIB 05 20 &3 JB 0030 4 iE U8 20
HpCDF, Total 52 1B p# 15 16 011 “a L] 20
" Total TEQs are caloulzted using the EDL when ths resul s given as ND tNon-delect). J-qualifizl 12sults use the value reported by the |aboraiory for caloalzting
105 . These values are muttiplied by the TEF prior to eumming
Bolded values meel o exceed he AET and {or] TEL
Jata qualifiers ard aeronyme are defined al the front af the tzbles section
Soureas Resuls ftom Suralns TesiAmrenca, TEL and AFT valies from Auchman (2008, 2na TEF valugs rom van den Beig &t al, [2008]
rpiled by NAMAR Envirormental Gonsulting. Inc
TABLE 9
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TABLE 10 {continued)

Analytical Results for Metals, TOC, TSS, and Tributyltin in Site Water and Elutriates Generated from Sediment

= ANAMAR

=

Steel Mill Channel Bypass Channal
Maximu Sample Ik GT25-5W GT255W GT25-5M-1 GT25-5M-1 GT25-5M-2 GT25-5M-2 GT25-EP-3 GT25-8P-3
Masimu =00 iled {Total) {Dissolved) (Total) (Dissolved) {Total) {Dissolved) (Total) {Dissolved)
™ Gone
gone, S0l . . . N N N "
uglL (;iml s 2 2 2 2 2 2 2
{Total) ved CMC  CMC |Result g Result 7 Result 7 Result 5 Result & Result & Result & Result &
|Analyte ) woL wgt |pel. 3 WOL MRL| wel. 3 MDL MRL | wglL 3 MDL  MRL | wwl & MDL MRL | woll 3 MDL MRL | g 3 MDL MRL | oL 3 MDL MRL | g/l 3 MDL MRL
Metals
Antimeny x x 0z J ND - 0z 1o a4c 4 020 1o Q4020 e 038 Jd oaz J 025 J o2 o
Arsenic o 85 | 073 U 086 J 088 20 | & oes 20 [ w - o0sa 20 | B8 - s - 1M - oes 20
Gadmium 43 40 | HD HD 0.15 £15 050 [ ND U 015 050 | ND U NDU U 015 05
Chromium e M0 | D - ND | - 055 20 055 20 | 48 - 085 20 | 22 - cad u 085 20
Gopper 58 48 11 035 o 03 10 [ ND U 03 10 [ 68 ose J J 036 o
Lead 20 210 J HD 012 950 012 050 [ ND U 012 053 [ 36 B NDOU U 012 DS
WMercury O 21 s - ND - |o0e| oz 0079 020 | MD U 008 020 | MD U NDOU U 008 020
Nickel 1 T T 8 15 048 10 240 10 |08t U 040 19 | &8 a5 4 u 04 10
Selanium | 076 200 20 | WD - WD - 028 10 02 10 |48 U 028 100 | 05 4 c3 02 10 |oss 4 oam e Joo3 1
Silver SO 23 s - ND - |010) 080 010 050 [ MD U 010 080 | WD U ND U016 050 | ND U 070 oSt U 01 0S5
Zins #5085 80 - 53 040 1000| a6 - a0 0 |40 JB a0 to | 38 - D U400 e |4 - a0 | az a8 0 o
Others
Mazimu
Maximu  m
d Cone. . = = L . . = .
Conc. mgl  SC £ £ £ 2 £ 2 £ £
mglL {Dissol CMC  CHC Result g Resull 3 Resull g Result g Result g Result g Result g Result g
|Analyte {Total] ved) mg/L wgil [mgllL & WDL MRL| mglL 3 MDL MRL |mglL 5 MDL MRL |mgl & MDL MRL |mglL 5 MDL MRL mg/. 5 MDL MRL [mell 5 MDL WRL |mgl & MDL MRL
Total
Qrganic a1 3 x x L8 - o= 1 a7 - o= e a1 - 051 a - o 25 - s 10 s - s 14 24 - a8 3 - on
Carbon
Total
Suspended | 570 x ¥ | 14 - a7 o7 g0 - 3 T 41 - 1w L0 o~ @ 10
Solids
TGHImT
Maximu  m
(B . = = = . = = =
Cone. pul  SC - £ = = = e £ &
poll  (Dissol GMC CHC |Result § Result 5 Result 5 Result 5 Result 5 Result Result 5 Result 5
Analyte {Total) wed) pgll  pofl | pgll 5 MDL MRL| pg/ll 5 MDL MRL | pg/l G MDL MRL | pgll 5 MDL MRL | pofl 5 MODL MRL | pgll. 5 MDL MRL | pg. 5 MDL MRL | po/l 5 MODL MRL
Trbutytin | WD WD 047 042 HND - 0G4 0042 ND  — 004 002 ND | . BA78 0G4  ND U D05 0048 WD U 005 004 AD U 006 0048 ND U 00w 004 ND U 00& 0078
TABLE 10
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TABLE 10 {continued)
Analytical Results for Metals, TOC, TSS, and Tributyltin in Site VWater and Elutriates Generated from Sediment
Bypass Channel Connector Channel Sampit River Channel GT25-8P-4 Field Split | GT25-BP-4 Field Split
Sample I0: GTz58P-4 GT25-8P4 GT25CC-6 GT125-CC-5 GT255R-6 GTZ5SR-6 GTZ55F-7 GT25-5F-7
ane s (Total) {Dissolved) (Total) (Dissolved) (Total) {Dissolved) {Total) {Dissolved)
5 5 & 5 5 g 5
E £
Result § Result § Result Result § Result 5 Result 5§ Result § Result F
Analyte pol 5 MDL MRL| pefl § MDL MRL| pall b/l & MDL MRL| gl 5 MDL MRL| o § MOL MRL| pgll & MDL MRL| w¥l & MDL MRL
Metals
Antimony CEES asc  J om 10 | WD | U o2s 1o | WD U 020 16 | 064 4 oz 13 | oe7 1 o0z 1a 00 . om0 10
Arsenic - 068 a5 - 088 20 a1 L] 20 83 - 20 a7 15 - 0ne 20 55 -- 068 20
Cadmium J o5 WD U 015 050 | ND U D15 ast| ND U 0.50 [VRICEL ] WD U 015 050
Ghromium - 20 | 088 J o085 20| 1w -~ 085 20| WD U 20 1 oss 20 WU o5 20
Copper 0% 10 | 11 0% 10 36 Mo U 10 J 0m 1a 045 0 03 10
Lead 01z 050 | WD U 012 450 7 012 [[=N 50 U aiz 0se WD U 012 95D
Mereury U 007 020 | WD U aofa 02| WD U 0078 [I=] 0.30 U oors 020 ND U 007a 02D
Mickel 04z 10 | 10 040 10 | 48 c40 10 | 041 10 a4 10 049 L D40 1D
Selenium 1 oz {0 | 047 U 028 10| 038 J 028 40 [ o2 1 10 | o7a 1o 10 02 1 02 1D
Silver U afr GSO| ND U o1d 950 | ND U Ca0 s wooou asc | o U o csa N3 U 010 050
Zinc g2 B 4.0 10 6.1 J 4.0 T g4 e 4.0 10 NO u 10 a2 NDY u 4.0 o ND U 4.0 1
Others
kS
Result Result Result Result ‘5 Result Result Result 5 Result
Analyte mglL maiL MRL | mai mgllL 5 MDL MRL | mglL mglL mgllL 5 MDL MRL [ mgn
Total Organic =l F1ooom 10 18 F1 051 10 a5 - PEN] 1o 23 051 o 3a - st o 35 - o8t 10 18 - 051 10
Carbon
Total
Suspended | 3/ - 10 B/ - w1 wr - 0w
Solids
g 3 g I} I} 3 &
£ & & £ £ & &
Result °g Result Result ‘5 Result g Result ‘g Result °g Result 5 Result ‘g
Analyle POl 5 MDL MRL | pgil MDL MRL| pgll. & MDL WRL| pgL o MDL MRL| gl G MDL MRL| pglt o MDL MRL| pgll & MDL MRL| pylL G MDL MWRL
Tributyltin D U 00ds 0048 LD U 004 0044 HNO Lo 004 Lddaa ND U044 0044 NO U 0041 0.0 MDY u ND 1 0LdE 0048
Bolded values meet or exceed the 3T CMC anciar CME.
Nan-detest (ND) = The analyte was nat cetected at or above tie MOL
Data qualifiers and acronyms are defined at the front of the tables section
Sources: Resulis from Surafins TestAmenca CMC values aken flom USEFA 9) SC CMC values flom SCOHEC (2014).
Corpiled by ANAMAR Ervironmental Coneuliing, Ins
TABLE 10
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TABLE 11 {sontinued)
Analytical Results for PAHs in Site Water and Elutriates Generated from Sediment Samples
Stee! Mill Channe! Bypass Chatinel
I, GT2s.5w, GT25.5W GT26-5M.1 GT25.5M-1 GT25.5M-2 GT25.5M-2 GT28.BP3 GT25.BP3
(Tots) [Dissofved) (Total) (Dissolved} [Total) (Dissolved) (Totalh (Dissolved)
Maximum  Maximum  SC ] ]
Conc.  Conc, pgil CMIC CHC|Result & Rosult Result £ Rosult &
anaiyte oL (Tota) (Dissolver) pol porl [ pot & wDL MRL | poill § MDL MRL| ppn F moL mRL woL MRu| pgn @ wmou weL | pgn & woL mRL
1-trethyinaphthakenet™" 050 021 « % | WD U 0053 018 | N U 0053 0<8| NG U 057 019 Dest 020 015 4 0057 019 | WD U BOSS a1g
2-Methyinaphthatene' *" 11 025 % ND U 0056 018 |00 J 0056 018 ND U 0083 048 0085 020 028 - 0063 019 | 0082 J CO8T CiE
L o4 03 & x| ND U 006z 048 | WD U 0051 Q%8| ND U D066 08 ooee 020 | o4 - ooes oie | 0f@ U coes o1e
|Acenaptinyienc O0BF  00M  x x| WD U 0062 Q48 | ND U 0081 Q98| ND U I35 D48 oo oz20| Moo U oares oie | WD U pos ate
Anthracene™ KO 0085  x x| ND U 0067 018 [ 0085 J aoee afa| ND U andd 019 oest 020| NG U 004 oia | WD U B0ea B1g
Benzofa)anthracene™" N o1 x x| ND U 0071 018 [ 010 U 0OM 4| N U OB G18| ND U 9078 02| ND U oo 020| NG U a0 oie | D U coTe ate
Banzofa)pyrene™ N [ x x| ND U ag0 918 ND U aose 1B WD U DiS| ND U 0055 a2 | ND U opss ozo| Moo U oboss oie | WD U coe2 oie
BenzofbjNucranthene Ko o x x| np U omz ois | ND U ooEz atw| RD U wis| MD U 010 am | ND U MO U 10 0zc| WD U uoes pds [ W uocess poe
Benzofg h.)peryiena KO [ x x| ND U 0des 01 [ ND UG08 18| WD U pig| ND U 007z 020 | NDU MX U erz 020 NEU OOR 019 [ N U nesE nim
Benzo(kfluoranthene KO o x x| ND U 0084 018 | ND U 0083 08| ND U 0i8| ND U 0082 020 | ND U MD U 0082 020| ND U GOES 04O [ WD U 08T 0B
Chrysanc™ no DiZ ¥ ¥ | ND U 007 018 | D12 J OOvE Q%8| ND U 218| ND U 00 D2 | MWD U KO U DOss 020| WD U OCR2 D18 [ WD U ©£OS3 DB
Dibenzojah)anthracena™"  NO M x| WD U 0069 018 [ NDou Q1| NDU DI MD U U0 0| MDD U MO U 0O/ 02| MG U DL p1R | WD uopos pre
Fluoranthene™™ [ 065 x x| WD U 0057 018 | 088 U ass| NRoou ai| ND U 008 00| ND U N U pesE 030 ao7e 4 06 019 [ ND U nesa nie
Fluorene™" o3 02 & x| WD U Do 018 | ND W 08| ND U 070 48| 0082 J 0072 D20 ND U KD U oorz 020 F - 0OW 048 [ WD U coss e
Indono(1,2.3-cajpyrene o o x x| w0 U amm e | npou 91| ND U am8s Big| ND U Q0B AW | ND U MG U 0S8 020| WD U 9086 D19 [ WD U oGSt 0B
Naphthalene ™ 12 035  x x| ND U 005 018 |00% J 005 015 07z J 408D 019| 099 J OB 00| 02 - U081 0| 02 - D051 020| DE4 - 005 012 | 08 4 0S8 atg
Phenanthrene' ™ 0.4 ose x x| ND U 045 918 [ 05t U 15 Q91B| WD U 045 ©49| ND U 015 02| ND U 016 030| MD U 046 03[ 6 - 016 019 | ND U @i E18
Pyrene™" N 03 & x [ WD U 0051 018 | 03 U 0051 0B ND U 0055 D18| ND U 005 020 | ND U 005 020| WD U ©£G35 020 ND U Q055 018 | ND U £OS3 018
Total LMW PAHs 347 182 o« x |oe 100 LS ans a7 ase 228 a7
Total HIY PaHS 044 130 o« x| vas 133 00 a1 021 041 041 038
Total PaHs 128 284 x x|z 27 14 17 16 17 21 16
TABLE 11
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TABLE 11 (continued)
Analytical Results for PAHs in Site Water and Elutriates Generated from Sediment Samples
Bypass Ghannel Connector Ghannel sampre Raver Ghannel GT25-BP4 Field Split | GT25-BP-4 Field Split
Sampta 1D GT28.8P-4 aT28. aT2.co8 aT8.CCs GT25.5R4E GT28.5R6 GT25.8F-7 GT28SFT
el (Total) [Dissaived) (Toral) (Disselved) (Total) [Dissolved) (Total} {Dissalvedy
E 5 E -} g 5
] = = b =
Result ¥ Resul % Rosur  § Resut 5 Resull 5 Rosult Resul
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