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EXECUTIVE SUMMARY

This report details the field sampling, analysis, and results of Marine Protection, Research, and
Sanctuaries Act (MPRSA) Section 103 sediment testing and analysis in support of the new work
dredging, to include deepening and widening from current elevation of Port of Corpus Christi
Authority (PCCA) Channel Deepening Project (CDP) in Port Aransas, Texas. The project area is
composed of nine dredged material management units (DMMUSs) which includes the Offshore
Extension/Outer Channel deepening DMMUs CDP-01 through CDP-05 and the Inner Harbor/Port
Aransas Channel deepening DMMUs CDP-06 through CDP-09. The project also included
sampling at the offshore Reference Area and the New Work Ocean dredged material disposal
site (ODMDS).

This report presents the results of the investigations completed between February/March 2022
and the January 2023 (re-sampling event) for the Inner Harbor/Port Aransas Channel deepening
DMMUs CDP-06 through CDP-09, including applicable data for the offshore Reference Area and
New Work ODMDS area. The re-sampling event conducted in January 2023 included DMMU’s
CDP-06 and CDP-07, the offshore Reference Area, and New Work ODMDS area for appropriate
data comparison.

A separate report dated October 23, 2023 includes the results of the investigations completed in
August 2022 for the Offshore Extension/Outer Channel deepening DMMUs CDP-01 through
CDP-05 and sampling at the offshore Reference Area.

Sampling Approach

Mobilization and field sampling for the CDP Inner Harbor project area was completed over two
separate efforts. Initial sampling which included DMMUs CDP-06 through CDP-09, the Reference
Area, and New Work ODMDS took place between February 11, 2022 and March 3, 2022. The
re-sampling field effort for DMMUs CDP-06 and CDP-07, the Reference Area, and New Work
ODMDS took place between January 21 and January 27, 2023.

e Toxicity studies and bioaccumulation studies in the U.S. Army Corps of Engineers
(USACE) Galveston and New Orleans Districts are generally conducted in accordance
with the Regional Implementation Agreement (RIA, U.S. Environmental Protection Agency
[EPA]J/USACE, 2003), which “provides guidance for applicants, permittees, and USACE
and EPA staff working on ocean dredge material disposal projects in Louisiana and
Texas.” RIA, Preface. For biological tests of dredge material, RIA Appendix B indicates
that holding times, the time between sample collection and test initiation, should not
exceed eight weeks or 56 days.

During the initial sampling event conducted in 2022, Terracon performed sediment and
water sampling on behalf of the PCCA to establish that material from certain dredging
units meets ocean disposal criteria in 40 CFR Parts 220-229. Samples were sent to the
North Water District Laboratory Services, Inc. (NWDLS) in the Woodlands, Texas. Due
to NWDLS starting the holding time upon the composite date of the sediment material,
rather than the time of sample collection, recommended holding times per the RIA were
exceeded for two samples collected for solid phase (SP) bioassay testing. Test initiation
for sediment samples collected for SP bioassay testing from CDP-06 and CDP-07
commenced seven days and three days beyond the 56 days recommended by the RIA,
respectively. Test initiation for sediment samples collected from CDP-08, CDP-09 and the
Reference all commenced within the recommended 56-day period.
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Due to the test initiation for sediment samples collected for SP bioassay testing from CDP-
06 and CDP-07 beyond the 56 days recommended in the RIA, Terracon mobilized back
to the site in January 2023 to conduct the resampling event per approval and under the
directive of the EPA and USACE.

Sampling efforts consisted of collecting sediment and water samples for physical, chemical,
toxicological, and bioaccumulation analysis. A copy of the EPA/USACE-approved PCCA
Sampling and Analysis Plan (SAP), dated July 2021-Version 2, including the Errata Memos #1,
#2 and #3 (dated January 10, 2022, February 22, 2022, and June 10, 2022, respectively), and
subsequent email correspondences dated January 28, 2022, January 31, 2022, February 3, 2022,
February 14, 2022, February 22, 2022, June 21, 2022, August 3, 2022, December 14, 2022,
January 17, 2023, February 3, 2023 are presented in Appendix A.

This portion of the CDP project area being evaluated was divided into four DMMUs. Each DMMU
was expected to have relatively consistent characteristics, and each DMMU covered a specific
area and dredge material volume within the overall dredging footprint.

¢ DMMU CDP-06 includes the Harbor Island Junction channel deepening at Substation
32+90

e DMMUs CDP-07 to CDP-09 includes the Corpus Christi channel deepening from
Substations 54+00 to 96+00

Sediment samples were collected from a total of nine substations, two sampling substations (A
and C) within each of the DMMUs CDP-07 through CDP-09, and three sampling substations
within DMMU CDP-06 (A, B and C). Sample locations from the various DMMUs within the
proposed CDP dredge footprint were proposed by PCCA and approved by the EPA/USACE
based on a combination of previous shoaling patterns and results of bathymetric surveys
conducted in 2020 to anticipate shoaling by the time of field sampling. The distribution and
number of cores collected at substation locations provided adequate representation for each
DMMU. The material collected from the substations represent dredged material to be disposed
of at the New Work ODMDS.

Core samples were collected from CDP-08 and CDP-09 using a Central Mine Equipment (CME)
55 drill rig equipped with a split-spoon sampler during the field effort completed in February/March
2022. Core samples were collected from CDP-06 and CDP-07 using a sonic drill rig during the
field effort completed in January 2023 (re-sampling event). In addition, grab samples were
collected from three substations (A, B and C) within the offshore Reference Area located to the
north of the Entrance Channel and the New Work ODMDS located south of the entrance channel
using a double van Veen™ grab sampler.

The sediment subsamples collected from each of the DMMUs CDP-06 through CDP-09 were
homogenized and analyzed discretely for physical and sediment chemistry, then subsamples from
each DMMU were composited and homogenized to create one composite sample per DMMU for
elutriate chemistry and toxicological/bioaccumulation analysis. The Reference composite
samples underwent physical, sediment chemistry, and toxicological/bioaccumulation analysis.
The ODMDS composite samples underwent physical and sediment chemistry analysis.

Site water for chemistry analysis, elutriate preparation, and toxicology testing was collected from

one substation located within each of the DMMUs. The locations were chosen to best represent
the hydrochemical conditions for each DMMU. Water for chemical analysis and toxicology testing
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was collected from the Reference Area during both field sampling efforts (March 2022 and
January 2023). Water for chemical analysis was collected from the and New Work ODMDS during
both field sampling efforts (March 2022 and January 2023).

Exhibit ES-1 is a summary table of analytical results for this project.

Sediment Physical Results
Grain size distributions among the project DMMU subsamples tested are summarized below.

DMMU CDP-06 (Subsamples 6A, 6B, and 6C)
e CDP-06 core station subsamples 6A, 6B, and 6C were predominantly silt (43.5% to
56.2%) with varying percentages of sand (6.3% to 41.7%) and clay (2.1% to 50.2%).

DMMU CDP-07 (Subsamples 7A, 7C, and 7A Core #2 Duplicate)
e CDP-07 core station subsamples 7A and 7C had varying proportions of sand (51.2% and
18.6%) and silt (33.6% and 72.0%) with some clay (15.2% and 9.4%).
e CDP-07 Duplicate sample was predominantly sand (56.3%) with silt (42.2%) and trace
clay (1.5%).

CDP Reference Composite (January 27, 2023)

o The Reference composite was predominantly sand (59.8%) with silt (39.1%) and trace
clay (1.1%).

CDP ODMDS Composite (January 27, 2023)
¢ The New Work ODMDS composite was predominantly sand (76.3%) with silt (23.3%) and
trace clay (0.4%).

DMMU CDP-08 (Subsamples 8A and 8C)
e CDP-08 core station subsamples 8A and 8C had varying proportions of sand (30.1% and
25.4%) with silt (40.1% and 21.1%) and clay (29.8% and 53.5%).

DMMU CDP-09 (Subsamples 9A, 9C, and 9C Core #2/Duplicate)
e CDP-09 core station subsamples 9A and 9C were predominantly sand (41.7% and 61.3%)
with clay (23.3% and 35.9%) and silt (22.4% and 15.4%).
e CDP-09C Core #2 (Duplicate) sample was predominantly sand (63.7%) with nearly equal
percentages of silt (18.2%) and clay (18.1%).

CDP Reference Composite (March 3, 2022)

e The Reference composite was predominantly sand (50.1%) with silt (30.8%) and clay
(19.1%).

CDP ODMDS Composite (March 3, 2022)
e The New Work ODMDS compaosite was predominantly sand (90.3%) with clay (5.9%),
trace gravel (2.4) and trace silt (1.4%).

It should be noted that there is an apparent variance in the composition of the sediment collected
from the New Work ODMDS when comparing the March 2022 and January 2023 samples. This
variance is due to the natural heterogeneity of sediment, mixing of the sediment due to tidal
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movements and the deposition of material into the New Work ODMDS from various dredging
events that occurred between the two sampling events.

Sediment Chemistry Results

Sediment chemistry analyses were performed on the discrete subsamples from CDP-06 through
CDP-09, including two duplicate samples collected from CDP-07 (Core #2) and CDP-09C (Core
#2). Sediment chemistry analyses were performed on the Reference composites and the New
Work ODMDS composites collected during respective sampling events completed in March 2022
and January 2023.

Metals, Ammonia, Cyanide, Total Petroleum Hydrocarbons (TPHs), Total Organic Carbon (TOC),
Total Solids and Butyltins

Most of the 13 metals analyzed were detected at concentrations above the laboratory reporting
limit (LRL) in the samples tested except for antimony (U-qualified). The metals detected above
the LRL were each below their respective threshold effects level (TEL) and (or) effects range-low
(ERL).

Trivalent chromium ranged from less than (<) 2.05 milligrams per kilogram (mg/kg) to 6.60 mg/kg
among the samples tested. Hexavalent chromium ranged from 0.144 mg/kg to <3.20 mg/kg
among the samples tested.

Ammonia (as nitrogen) concentrations ranged from <5.89 mg/kg to 42.2 mg/kg among the
samples tested.

Total cyanide was not detected above the method detection limit (MDL) (U-qualified) in the
samples tested.

TPH ranged from <1.86 mg/kg to 71.8 mg/kg among the samples tested.

TOC concentrations ranged from <0.0477% to 0.42% among the samples tested.

Total solids ranged from 58.3% to 84.5% among the samples tested.

pH ranged from 7.91 to 8.90 among the samples tested.

Organotin compounds monobutyltin, dibutyltin, and tributyltin were not detected in concentrations
above the LRLs in the subsamples tested except for monobutyltin in CDP-07-7A (1.5 micrograms

per kilogram [ug/kg)).

Pesticides and Total Polychlorinated Biphenyls (PCBSs)

Pesticide analytes were not detected above the MDLs (U-qualified) in the samples tested except
0-BHC (J-qualified) in the Reference (March 2022) composite. Pesticide analytes chlordane
(technical), dieldrin, y-BHC (lindane), and toxaphene were reported with MDLs in at least one
sample that exceeded the respective TEL and (or) ERL in the samples tested.

Total PCBs were not detected above the MDL (U-qualified) in the samples tested. Project
sediment samples were reported with a MDL ranging between 1.12 ug/kg to 1.70 ug/kg, which
slightly exceeded the target detection limit for Total PCBs (1.0 pg/kg) in the SAP. The elevated
detection limits for Total PCBs were well below the TEL and ERL thresholds; therefore, impact to
data quality is considered minimal.
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Polynuclear Aromatic Hydrocarbons (PAHS)

The 15 PAH analytes tested were detected below the LRLs in the samples tested. Two PAH
analytes (benzo[b&k] fluoranthene and phenanthrene) were detected above the MDLs (J-
gualified) in the Reference Area (March 2022) composite sample. The detected concentrations
for these two PAHs were below the applicable TEL and (or) ERL. MDLs for the PAH compounds
were below applicable TELs and ERLs and below target detection levels from the SAP.

Total low molecular weight PAHs (LPAHSs) ranged from 8.28 pg/kg to 12.9 pg/kg among the
samples tested. Total high molecular weight PAHs (HPAHS) ranged from to 12.4 pg/kg to 20.3
Hg/kg among the samples tested. Total PAHs ranged from 20.7 pg/kg to 33.2 pg/kg among the
samples tested. Total LPAHs, Total HPAHs and Total PAHs were below applicable TELs and
ERLs for the samples tested.

Semi-Volatile Organic Compounds (SVOCs)

Most SVOCs were reported below MDLs (U-qualified) with specific SVOC analytes detected
above the LRL in one or more samples tested. SVOC analytes detected above the LRLs include
bis(2-ethylhexyl) phthalate, di-n-butyl phthalate, di-n-octyl phthalate, and total phenol, as
referenced below.

o Total phenol was detected above the LRL in CDP-06-6C and the ODMDS composite
(January 2023).

e The four SVOC analytes (bis[2-ethylhexyl] phthalate, di-n-butyl phthalate, di-n-octyl
phthalate, and total phenol) were detected above the LRLs in CDP-07-7C. SVOC analyte
di-n-butyl phthalate was detected above the LRL in CDP-07-7A.

o Bis(2-ethylhexyl) phthalate was detected above the LRL in CDP-08-8A and CDP-08-8C.

o Bis(2-ethylhexyl) phthalate was detected above the LRL in CDP-09C (Core 1) and total
phenol was detected above the LRL in CDP-09 (Core 2).

e Di-n-butyl phthalate was detected above the LRL in the Reference composite (March
2022) and ODMDS composite (March 2022).

TEL or ERL criteria values are not listed for the SVOC analytes except for bis(2-ethylexyl)
phthalate. The reported concentrations for bis(2-ethylexyl) phthalate (<1.43 pg/kg to 19.8 pg/kg)
in the samples tested were below the TEL concentration value of 182 ug/kg.

Elutriate and Water Chemistry Results

Elutriates were generated from the four project sediment composites. Project elutriates, site water
samples and water samples collected from the Reference Area and New Work ODMDS were
analyzed for the parameters summarized below. Results for elutriate and water samples are
compared to applicable criteria maximum concentration (CMC [synonymous with ‘acute’]) and
Texas Surface Water Quality Standards (TWQS) values.

Metals, Organotins, Ammonia, Cyanide, TPHs, TOC, TSS, and Salinity

Two or more metals were detected above the MDL (J-qualified) in the samples tested except for
antimony, beryllium, mercury, silver, and thallium, which were U-qualified in the samples tested.
Metals were not detected in concentrations above the CMCs or TWQS. The reported
concentration for copper in CDP-07 elutriate (5.30 micrograms per liter [ug/L]) slightly exceeded
the CMC (4.8 ug/L) but was below the TWQS (13.5 pg/L).
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Trivalent chromium was not detected above the MDL (U-qualified) in the samples tested.
Hexavalent chromium ranged from 0.0206 pg/L to 28.9 pug/L among the samples tested. The
concentrations of hexavalent chromium in the samples tested were below the CMC (1,100 pg/L)
and TWQS (1,090 pg/L).

Organotin compound monobutyltin was detected at concentrations above the LRLs in CDP-07
site water, the ODMDS site water sample (January 2023), and the elutriate samples with the
exception of CDP-06-E. Dibutyltin was detected above the LRL in the Reference site water
sample (March 2022). Tributyltin was not detected above the MDL in the samples tested.

Ammonia (as nitrogen) ranged from <0.0200 milligrams per liter (mg/L) (U-qualified) to 1.45 mg/L
among the samples tested.

Total cyanide was not detected above the MDL (U-qualified) in the samples tested.

TPH concentrations were detected above the MDL (J-qualified) in CDP-07 site water (1.96 mg/L),
the ODMDS site water from January 2023 (1.78 mg/L), and elutriate samples CDP-06-E (1.41
mg/L) and CDP-07-E (1.30 mg/L).

TOC ranged from <0.07 mg/L to 2.6 mg/L among the samples tested.

TSS ranged from 1.68 mg/L to 99.2 mg/L among the samples tested.

Salinity ranged from 27.0 part per thousand (ppt) to 30.4 ppt among the samples tested.

Pesticides and Total PCBs

Pesticide analytes were not detected above the MDL (U-qualified) in the samples tested. The
MDL and LRL for toxaphene at 0.299 ug/L and 0.300 ug/L were above the CMC (0.21 pg/L) and
TWQS (0.21 ug/L) in the samples tested.

Total PCBs were not detected above the MDL (U-qualified) in the samples tested.

PAHs

PAHs were not detected above the MDL (U-qualified) in the site water and elutriate samples
tested. There was little variation in the calculated concentrations for total LPAHs (1.65 ug/L to
1.69 pg/L), total HPAHSs (2.48 pg/L to 2.81 ug/L), and total PAHs (4.13 pg/L to 4.50 pg/L) among
the samples tested.

SVOCs

Two of the 41 SVOCs tested, including diethyl phthalate and di-n-butyl phthalate, were detected
above the LRL in one or more site water samples and elutriate samples tested. The SVOC
analyte concentrations were below the applicable CMC or TWQS among the samples tested.

Toxicology Results

Toxicity analyses were performed on the four project composites and the Reference. Site water
samples from the four DMMUs were analyzed as part of the water column bioassays.
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Water Column (Suspended Particulate Phase [SPP]) Bioassays

Water column SPP tests were performed with the atherinoid fish Menidia beryllina (inland
silverside) and planktonic and juvenile life stages of the mysid crustacean Americamysis bahia
(opossum shrimp).

Significant differences in mean percent survival were not observed in the 100% elutriate
concentrations, relative to the control, for any of the three water column tests (A. bahia planktonic
and juvenile life stage tests and the M. beryllina test). Calculated lethal concentration affecting
50% of a population (LCso) values were greater than (>) 100% for the elutriate samples using A.
bahia and M. beryllina test species.

Whole Sediment (Solid Phase) Bioassays

The SP toxicity tests were performed with the amphipod crustacean Leptocheirus plumulosus and
the mysid crustacean Americamysis bahia.

L. plumulosus 10-day Bioassay: Mean survival in the project sediments using L. plumulosus
ranged from 89% to 92% and was 90% and 91% in the Reference tests. Significant differences
between the project sediments CDP-06 through CDP-09 and the Reference sediment were not
observed. Mean survival across the project samples was either greater than the Reference or
less than 20% below the Reference, indicating that the samples met the limiting permissible
concentration (LPC) for benthic toxicity as defined in the RIA (EPA and USACE 2003).

A. bahia 10-day Bioassay: Mean survival in the project sediments using A. bahia ranged from
87% to 90% and was 90% and 91% in the Reference tests. Mortality in the test treatments did
not exceed the biological criterion for LPC (>20% for amphipods and >10% for mysids). The
sample results did not statistically exceed those of the Reference and met the LPC for benthic
toxicity as defined in the RIA (EPA and USACE 2003).

Bioaccumulation Potential

Bioaccumulation tests were conducted with the bivalve mollusk Mercenaria mercenaria (quahog
clam) and the polychaete worm Alitta virens (sand worm). Mean survival in the controls were
91% and 99% for M. mercenaria and 92% and 87% for A. virens. Mean survival in the Reference
tests were 92% and 99% for M. mercenaria and 91% and 96% for A. virens. Survival in the project
sediment samples CDP-06 through CDP-09 ranged from 84% to 99% in M. mercenaria and from
88% to 96% for A. virens.

Tissue Chemistry Results

Tissue chemistry results for project samples CDP-06 and CDP-07 are compared to the Reference
sample collected in January 2023 and to applicable screening benchmarks. Tissue chemistry
results for project samples CDP-08 and CDP-09 are compared to the Reference sample collected
in March 2022 and to applicable screening benchmarks. Results are summarized below.

Total Solids

Mercenaria_mercenaria: Total solids ranged from 8.05% to 14.9% among the project
samples, the Reference and pre-exposure tissue.

Alitta virens: Total solids ranged from 10.7% to 15.2% among the project samples, the
Reference and pre-exposure tissue.
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Metals and TPH

Mercenaria mercenaria: Most metals tested in M. mercenaria tissue were detected in
concentrations greater than the MDL (in one or more replicates) in one or more project
samples. The exceptions were antimony and mercury which were not detected above the
MDL (U-qualified) for any sample. Mean concentrations for cadmium (CDP-07), lead
(CDP-07) and thallium (CDP-06 and CDP-07) were statistically significantly greater than
those of the Reference tissue. The results do not exceed the U.S. Food and Drug
Administration (FDA) action levels.

TPH mean wet weight concentrations in M. mercenaria tissues ranged from 10.4 mg/kg
to 152 mg/kg and were highest in CDP-06. Mean concentrations for TPH in project
samples CDP-08, and CDP-09 were statistically significantly greater than that of the
Reference tissue. There is not a FDA action level for TPH.

e The fact sheet from the Agency for Toxic Substances and Disease Registry (ATSDR
1999) states that TPH is a term used to describe a large family of several hundred
chemical compounds originally from crude oil. Crude oil is used to make petroleum
products, which can contaminate the environment. Because there are so many
different chemicals in crude oil and in other petroleum products, it is not practical to
measure each one separately. However, it is useful to measure the total amount of
TPH at a site to evaluate and screen potential constituents of concern and intensity.
Scientists do this by dividing TPH into groups of petroleum hydrocarbons that act alike
in soil or water. These groups are called petroleum hydrocarbon fractions. Each
fraction contains many individual chemicals, including both volatile and extractable
petroleum hydrocarbons (VPHs and EPHS), encompassing the gasoline range
organics (>Cs—C12), diesel range organics (>C12—C3s), and oil range organics (>Cas—
C35).

Generally, TPH testing provides a means to quantify the magnitude (in relative terms)
of petroleum contamination that remains in the environment. For dredging projects,
this exposure would come from biomagnification starting at low level organisms and
working up to humans through a food chain. Upon their discharge into the
environment, petroleum hydrocarbons can pose risks to human health, ecosystems,
and groundwater. Since there are no FDA action levels for TPH resulting from the lack
of scientific studies that document the effects of TPH on local marine-based organisms
due to its large chemical composition, where mean concentrations for TPH were
statistically significantly greater than that of the Reference, the effects of the TPH were
addressed through SVOC analyses which provide an estimate of more toxic
components found within the TPH fractions (as further discussed below and in Section
3.8.3). SVOCs were not identified as a concern for M. mercenaria.

Alitta virens: Most metals tested in A. virens tissue were detected in concentrations
greater than the MDL (in one or more replicates) in one or more project samples. Mean
concentrations for cadmium (CDP-09), nickel (CDP-09), and selenium (CDP-07) were
statistically significantly greater than those of the Reference tissues. The sample mean
results did not exceed the FDA action level for any metal tested.

TPH mean wet weight concentrations in A. virens tissues ranged from 214 mg/kg to 2,566
mg/kg and were highest in the Reference (2023). Mean concentrations for TPH in the
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project samples were not statistically significantly greater than that of the Reference
tissues. There is not a FDA action level for TPH.

SVOCs and Monobutyltin
Specific SVOCs and monobutyltin were analyzed in project tissues as summarized below.

e CDP-06 — total phenol

o CDP-07 - bis (2-ethylhexyl) phthalate, di-n-butyl phthalate, di-n-octyl phthalate, and total
phenol, monobutyltin

o CDP-08 and CDP-09 - bis (2-ethylhexyl) phthalate, di-n-butyl phthalate, and total phenol

Mercenaria mercenaria: SVOCs were detected in M. mercenaria tissues above the LRL in one
or more replicates in the project samples, the Reference tissues, and the pre-exposure tests with
specific exceptions. Di-n-octyl phthalate was not detected above the MDL (U-qualified) in project
samples CDP-06, CDP-07, the Reference (2023), and pre-exposure tissues. M. mercenaria
tissues from CDP-08 and CDP-09 had adjusted mean concentrations for bis(2-ethylhexyl)
phthalate and total phenol that statistically significantly exceeded those of the Reference. There
are not applicable FDA action levels or north Gulf of Mexico background concentrations for these
SVOCs. The adjusted mean concentrations for bis(2-ethylhexyl) phthalate in M. mercenaria were
below the ecological effects threshold.

Monobutyltin was not detected above the MDL (U-qualified) in CDP-07, the Reference or the pre-
exposure tissues.

Alitta virens: SVOCs were detected in A. virens tissues above the LRL in one or more replicates
in the project samples, the Reference tissues, and the pre-exposure tests with specific exceptions.
Bis(2-ethylhexyl) phthalate was not detected above the MDL (U-qualified) in CDP-09, the
Reference, and the pre-exposure tissues. Di-n-octyl phthalate was not detected above the MDL
(U-qualified) in CDP-06, CDP-07, the Reference, and pre-exposure tissues. Tissues from CDP-
08 and CDP-09 had mean adjusted concentrations for total phenol that statistically significantly
exceeded those of the Reference. There are not applicable FDA action levels or screening criteria
concentrations for these SVOCs in A. virens tissues.

Monobutyltin was not detected above the MDL (U-qualified) in CDP-07, the Reference and the
pre-exposure tissues.

ADDAMS Model Results

Based on the elutriate chemistry results, the analytes tested (metals, pesticides, or ammonia) did
not exceed the corresponding CMC except for copper in CDP-07. Therefore, Tier Il Short-term
Fate [of Dredged Material Disposal in Open-Water Models] (STFATE) modeling was required for
this project sample. As presented in Section 4 of this report, the STFATE models determined
that the material may be disposed without restrictions in the ODMDS up to the maximum volume
of the dredges modeled.

Based on the toxicology results, the tested species for suspended particulate phase analysis did
not statistically significantly exceed the control; therefore, Tier Il STFATE modeling was not
required for the project samples CDP-06 through CDP-09.
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Based on the Tier Il STFATE modeling results presented in Section 4 of this report, the dredge

material from DMMU’s CDP-06 through CDP-09 may be disposed in the Corpus Christi New Work
ODMDS without restriction with respect to disposal location or volume per load.
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Exhibit ES-1. Summary of Analytical Results for PCCA Channel Deepening Project — Inner Harbor

Sediment Physical Sediment Chemist| Elutriate Chemistry
Metals, Cyanide, & Pesticides & Total Metals, Ammonia, | Pesticides & Total
Gravel Sand Silt Clay Solids TPHs TOC PCBs PAHs SVOCs Cyanide, & TPHs PCBs Total PAHs SVOCs
Substation and # of analytes (% mean # of analytes # of analytes # of analytes # of analytes # of analytes # of analytes
Dredging Unit| Composite ID % % % % % > TEL or ERL concentration) > TEL or ERL > TEL or ERL > TEL or ERL > CMC or TWQS | >CMC or TWQS Mg/l > CMC or TWQS
DMMU 6+ CDP"’G“G’ (.:GB’ and 0.0 6.3t0 417 43.5 10 56.2 2.11t050.2 81.0t0 83.3 (none) <0.0570 to <0.0599 (none) (none) (none) (none) (none)® 450 (none)
CDP-07A, -7A 450
DMMU 7* Duplicate, and 0.0 18.6 to 56.3 33.6t072.0 1.5t0 15.2 79.9t0 84.5 (none) <0.0477 to <0.0533 (none) A (none) (none) Copper > CMC (none)B & (none)
7c (7-E and 7-E Dup)
R‘(’;;r;;;fe CDP-REF 0.0 50.8 391 11 69.0 (none) <0.0597 el one) e (not analyzed)
New Work
ODMDS
Placement CDP-ODMDS 0.0 76.3 233 04 756 (none) <0.0548 (none)® (none) (none) (not analyzed)
Area
(2023)*
DMMU 8 CDP-08A and -8C 0.0 30.1 and 25.4 40.1 and 21.1 29.8 and 53.5 84.1and 84.3 (none) 0.02 and <0.02 (none)* (none) (none) (none) (none)B 4.47 (none)
DMMU 9 Cq::%‘:’;?f;tznd 0.0 41.7 to 63.7 154 t0 22.4 18.1to0 35.9 806to084.4 (none) <0.02 (none)® (none) (none) (none) (none)® 4.48 (none)
R"ifz‘;’;;)"e CDP-REF 0.0 50.1 308 19.1 583 (none) 0.42 (none) (none) (none) (not analyzed)
New Work
ODMDS
Placement CDP-ODMDS 24 90.3 14 59 79.2 (none) 0.10 (none) 5 (none) (none) (not analyzed)
Area
(2022)

A Although no pesticide analytes were detected above the MDL (all results were U-qualified), the MDLs for either chlordane, dieldrin, lindane, and/or toxaphene exceeded the associated TEL or ERL.

B Although no pesticide analytes were detected above the MDL (all results were U-qualified), the MDLs for toxaphene exceeded the associated CMC and TWQS.
* = CDP Resample Event completed in January 2023
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Water Column Bioassays \Whole Sediment Bioassays Bioaccumulation Bioassay Bioaccumulation
Mollusk
Mysid 96-hr Fish 96-hr Planktonic Stage 48-hr Amphipod Mysid Mercenaria Polychaeta
Americamysis bahia Menidia beryliina Americamysis bahia Leptocheirus plumulosus Ameticamysi bahia mercenaria Alitta virens Metals and TPH SVOCs and Monobutyltin
Mercenatria
Significantly Significantly Significantly Significantly Significanthy mercenatia Alitta virens Mercenatia
different from different from different from different from different from (# of analytes (# of analytes mercenatia Alitta virens
control? LGs, control? LGy, control? LGy  |Mean Survivall  reference? Mean Survival| reference? (yes or] Mean Survival | Mean Survival stat. sig. > stat. sig. > {# of analytes stat. | (# of analytes stat.
Dredging Unit Composite ID {ves or no) (%) (yes or no) (%) {yes or no) (%) (%) (yes or no) (%) noj (%) (%) reference) reference) sig. > reference) sig. > referencej
DMMU 6* CDP-06* Mo =100 Mo =100 No =100 89 No 87 No 99 94 (T1h) {none) {none) {none)
= * 3 1
DMMU 7 CDP-07 No >100 Mo =100 Mo >100 89 No 88 Mo 96 83 (Cd, Pb, Th) (Se) {none) None
Reference® ; : ; : :
2023) CDP-REF (not applicable) 91 (not applicable) 91 {not applicable) 93 96 {hot applicable) (not applicable)
ODMDS* . : : ; ; :
2023) ODMDS Composite {not applicable) {not applicable) {not applicable) {not applicable) {not applicable)
2
1 (Bis(2- ethylhexyl) 1
DMMU 8 CbpP08 No =100 No >100 No =40 B9 e 2 e 2 = {TPH) fnangy phthalate and Total (Total Phenal)
Phenol)
2
1 2 {Bis(2- ethylhexyl) 1
DMMU 9 CDP09 No =100 Mo =100 No =100 92 No 89 Mo 84 96 (TPH) (Cd, Ni ohikaluts skd Tutal (Total Phenol)
Phenaol)
Re[;l:]rzezr;ce CDP-REF {not applicable) 90 {not applicable) 90 {not applicable) 92 91 {not applicable) {not applicable)
SUMDS ODMDS Compasi t applicabl t applicabl t applicabi t applicabl t applicabl
2022) omposite {not applicable) {not applicable) {not applicable) {not applicable) {not applicable)

N/A = Not analyzed for that parameter.

Stat. Sig. = Statistically significantly greater (>) the Reference.
* = CDP Resample Event completed in January 2023

ES-12




Sampling, Analysis, and Bioassessment of
PCCA Channel Deepening Project — Inner Harbor

1 INTRODUCTION

The Port of Corpus Christi Authority (PCCA) submitted an application to the U.S. Army Corps of
Engineers (USACE), Galveston under Section 10 of the Rivers and Harbors Act of 1899, Section
404 of the Clean Water Act (CWA), and Section 103 of Marine Protection, Research and
Sanctuaries Act (MPRSA) for deepening of the Corpus Christi Ship Channel (CCSC). The
proposed channel deepening project (CDP) for the Inner Harbor project area is composed of four
dredged material management units (DMMUS) including CDP-06 though CDP-09.

This report presents the results of the investigations completed between February/March 2022
and the January 2023 (re-sampling event) for the Inner Harbor/Port Aransas Channel deepening
DMMUs CDP-06 through CDP-09, including applicable data for the offshore Reference Area and
New Work ocean dredged material disposal site (ODMDS) area. The re-sampling event was
completed specifically at DMMUs CDP-06 and CDP-07. Sediment and site water samples were
collected from the offshore Reference Area and New Work ODMDS during respective sampling
events.

The CDP project also includes an Offshore Extension/Outer Channel project area which is
composed of five DMMUs (CDP-01 through -05). This part of the project area was sampled and
evaluated separately. The results from that testing effort are included in a report dated October
23, 2023.

1.1 Project Area Description

The CCSC, located approximately 200 miles southwest of Galveston and 150 miles north of the
mouth of the Rio Grande River, provides deep water access from the Gulf of Mexico to the PCCA
via Port Aransas through Redfish Bay and Corpus Christi Bay. The CCSC is currently authorized
by the USACE to —54 feet and —56 feet mean lower low water (MLLW) from Substation 110+00
to Substation —330+00 as part of the Corpus Christi Ship Channel Improvement Project
(CCSCIP). The current authorized width of the CCSC is 600 feet inside the Port Aransas Jetties
and 700 feet along the entrance channel in the Gulf of Mexico.

The proposed CDP is located within the existing channel bottom of the CCSC starting at
Substation 110+00 near the southeast side of Harbor Island, traversing easterly through Aransas
Pass, and extending beyond the currently authorized terminus Substation —330+00 an additional
29,000 feet terminating out into the Gulf of Mexico at the proposed new Terminus Substation —
620+00, an approximate distance of 13.8 miles, in Port Aransas, Nueces County, Texas.

The proposed CDP dredge area is approximately 1,150 acres and would deepen the channel
from Substation 110+00 to Substation —72+50 to a maximum depth of —79 feet MLLW (75 feet
MLLW plus 2.0 feet of advanced maintenance and 2.0 feet of allowable overdredge), and from
Substation —72+50 to Substation —620+00, the channel would be deepened to a maximum depth
of =81 MLLW (-77 feet MLLW plus 2.0 feet of advanced maintenance and 2.0 feet of allowable
overdredge). Approximately 46 million cubic yards of material would be dredged by Cutter
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Suction Dredges, Trailing Hopper Dredges, or a combination of both. Of this, a total of 38.4
million cubic yards from the CDP is proposed for placement in the expanded New Work ODMDS.

This project area description was approved by the U.S. Environmental Protection Agency
(USEPA) and the USACE in PCCA’s Sampling and Analysis Plan (SAP), dated July 2021-
Version 2.

1.2 Dredging History

As stated in the Site Management and Monitoring Plan prepared by the EPA and USACE in 2018
for the Corpus Christi Maintenance and New Work ODMDSs, “the ODMDSs were approved in
1989 for the placement of dredged material from the U.S. Navy Homeport Project in Ingleside,
Texas. Upon approval, the original designation for the Corpus Christi New Work ODMDS site
was Homeport Project, Port Aransas, Texas ODMDS; however, the Homeport project was never
implemented and thus the site was not utilized.

In a Final Rule published in the Federal Register on August 2, 2014, the USEPA modified the
period of use and use restriction for the ODMDS to change the use of the site to include suitable
dredged material from the greater Texas vicinity over an indefinite period of time. The modification
also changed the name to Corpus Christi New Work ODMDS.

On September 15, 2015, the EPA modified Title 40 of the Code of Federal Regulations (CFR),
Part 228 to allow other entities besides the USACE to seek permit approval by USEPA to dispose
of dredged material into ocean waters pursuant to the Marine Protection Research and
Sanctuaries Act (Ocean Dumping Regulations). It is under this regulation that the PCCA is
requesting the new work material dredged from the CDP dredge footprint be approved for
disposal at the Corpus Christi New Work ODMDS.”

A detailed history related to the proposed CDP is provided in the EPA/USACE-approved PCCA
SAP, dated July 2021-Version 2, in Appendix A.

1.3 Description of the Testing Approach
1.3.1 Evaluation of Dredged Material for Disposal

MPRSA Section 103 requires that all proposed operations involving the transportation and
discharge of dredged material into ocean waters be evaluated to determine the potential
environmental impact of such activities. In addition to Tier | and Tier Il requirements, Tier llI
toxicity and bioaccumulation testing are required under MPRSA Section 103 to determine the
suitability of the dredged material for ocean disposal. The proposed dumping must be evaluated
using criteria published by EPA in Title 40 CFR Parts 220-228. Specific testing methods are
described in the following documents: Evaluation of Dredged Material Proposed for Ocean
Disposal - Testing Manual (EPA and USACE 1991, referred to here as the ‘Green Book’) and the
Regional Implementation Agreement for Testing and Reporting Requirements for Ocean Disposal
of Dredged Material off the Louisiana and Texas Coasts under Section 103 of the Marine
Protection, Research and Sanctuaries Act (EPA and USACE 2003, referred to herein as the
‘RIA’). These testing manuals provide guidance to support the tiered testing procedure for
evaluating compliance with the limiting permissible concentration (LPC) as defined by the ocean
dumping regulations. The procedure includes levels of increasing investigative intensity that
provide information to make ocean disposal decisions and is comprehensive enough to enable
sound decision-making without unnecessary expenditure of time and resources.
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1.3.2 Objectives and Deliverables

The objective of this MPRSA Section 103 report is to evaluate the suitability of dredged material
from four DMMUs (CDP-06 through CDP-09) from the PCCA CDP for ocean disposal by
addressing the transport and disposal of the material at the New Work ODMDS. Terracon
Consultants, Inc. (Terracon) was contracted to provide oversight of the sediment collection

activities, conduct required analyses, and present the results in a report.

The field effort,

laboratory methods, and this report are in accordance with the SAP (Appendix A).

Deliverables associated with this project include:

o Daily Quality Control Reports (DQCRS)

e Preliminary sediment physical and chemical data for tissue testing recommendations

e Laboratory electronic data deliverables and report
e Section 103 sediment testing report and supporting documentation
e A Chemical Quality Assurance Report (CQAR)

Terracon coordinated with USACE and EPA to develop sampling and analysis schemes,
schedules, and deliverables. This report summarizes the results of the physical, chemical, and
toxicological analyses of sediment, elutriate, water, and tissue samples of the proposed dredge
material collected from the project area. Exhibits 1-1 and 1-2 list the principal data users and
subcontractors associated with this testing report and their respective areas of responsibility.

Exhibit 1-1.

Principal Data Users and Decision-Makers Associated with This Project

Agency or Company

Area(s) of Responsibility

U.S. Army Corps of Engineers, Galveston District
(Galveston, Texas)

Permit and maintain the federal channels, with the
dredge material to be disposed of at the
maintenance and New Work ODMDS

U.S. Environmental Protection Agency, Region 6,
(Dallas, Texas)

Give concurrence to environmental requirements
of dredged sediment for approval of offshore
disposal per the Green Book and the RIA

Port of Corpus Christi Authority
(Corpus Christi, Texas)

Manages port terminals and determines the need
for maintenance and new work dredging and
develops long-term dredged material management
strategies.
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Exhibit 1-2.
Report

Prime and Subcontractors and Responsibilities Associated with This

Company, Location, Website

Area(s) of Responsibility

Terracon
(Houston, Texas)
www.terracon.com

Primary contractor, project management team, oversight
of field operations including health and safety, drilling
service provider, coordinate with laboratories, and prepare
project deliverables

ANAMAR Environmental Consulting, Inc.
(Gainesville, Florida)
www.anamarinc.com

Provide field support for sediment core sample collection,
coordinate with laboratories, data Quality
Assurance/Quality Control (QA/QC), and prepare portions
of project deliverables

Laredo Offshore Services
(Galveston, Texas)
http://www.laredogroup.org

Provide sampling vessel (L/B Dularge), captain and crew

Ryan Marine Services
(Galveston, Texas)
http://www.ryanmarine.com

Provide sampling vessel (M/V Orion and M/V Hercules),
captain and crew

Cascade Dirilling L.P.
(Weatherford, Texas)
http://www.cascade-env.com

Provide sonic drill rig and crew for DMMUs CDP-06 and
CDP-07 (completed in January 2023)

Envirotech Drilling Services
(Houston, Texas)
http://www.envirotech-services.com

Provide CME 55 drill rig and crew for DMMUs CDP-08 and
CDP-09 (completed in February/March 2022)

North Water District Laboratory Services, Inc.
(NWDLS)

(The Woodlands, Texas)
http://www.nwdls.com

Laboratory sample preparation and chemical analysis of
sediment (including physical analysis), elutriate and water;
toxicology analysis, sample holding and archiving

A&B Labs
(Houston, Texas)
www.ablabs.com

Laboratory sample preparation and chemical analysis of
TOC and TPH in sediments, TOC and TPH in elutriate,
and water

ALS Environmental
(Kelso, Washington)
www.caslab.com/Kelso-Laboratory

Laboratory sample preparation and chemical analysis of
TOC, total cyanide, and organotins in sediment, elutriate
and water

Eurofins
(Stafford, Texas)
www.eurofinsus.com

Laboratory sample preparation and chemical analysis of
TOC and TPH in sediments, in elutriate, and water; TPH
analysis in tissues

Taylor Engineering Coastal & Marine
Geosciences Laboratory
(Jacksonville, Florida)
www.taylorengineering.com

Laboratory preparation and physical analysis of sediment;
sample holding and archiving
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2 MATERIALS AND METHODS

2.1 Project Design and Rationale

In 2018, a majority of the proposed CDP reach was tested for offshore disposal under MPRSA
Section 103 as part of the CCSCIP. Based on the results of the testing, “no adverse
environmental effects would be expected from dredging or placement of the sediment from the
CDP project area into the New Work ODMDS. Chemicals of concern were not present in the
CCSC Entrance Channel (Jetties to Harbor Island Transition Flare), Entrance Channel Extension
(Approach Channel), and Lower Bay (Harbor Island Transition Flare, Harbor Island Junction, and
Corpus Christi Channel) (Substations —330+00 to +70+00)”. However, due to the site history of
Harbor Island, additional sampling points in the vicinity of Harbor Island within the Harbor Island
Junction and CCSC were recommended, and a full Tier Il and Tier Ill evaluation is required. The
prior results of the chemistry analysis in 2018 would subsequently be used for reference purposes
only.

Thus, in accordance with the EPA/USACE-approved PCCA SAP, dated July 2021-Version 2,
sediment and marine water samples were collected from nine DMMUs spread across the 1,150-
acre dredge footprint of the proposed CDP area (Figure 1, Site Vicinity Map). Five DMMUs are
located in the Offshore Extension/Outer Channel project area (CDP-01 through -05) and four
DMMUs are located in the Inner Harbor project area (CDP-06 through -09).

This report summarizes results from the CDP inner harbor project area DMMUs (CPD-06 through
-09) as depicted on Figures 2.1 as well as from the Reference Area and New Work ODMDS
(Figures 2.2 and 2.3), for physical, chemical, and toxicological/bioaccumulation analysis to
evaluate the suitability of the proposed dredged material for disposal in the New Work ODMDS.
Results from CDP Offshore Extension/Outer Channel project are presented in a separate report.
Sample locations from the various DMMUs within the proposed CDP dredge footprint were
selected by PCCA and approved by EPA/USACE based on a combination of previous shoaling
patterns and results of bathymetric surveys conducted in 2020 (USACE) to anticipate shoaling by
the time of field sampling. The distribution and number of cores collected at substation locations
provided adequate representation of the material to be excavated and addresses the vertical
component of the proposed dredging activities.

DMMU CDP-06 includes the Harbor Island Junction, channel deepening at Substation 32+90.
DMMUs CDP-07 to CDP-09 includes the Corpus Christi Channel, channel deepening from
Substations 54+00 to 96+00. DMMU CDP-06 included three sampling substations (A, B, and C).
DMMUs CPD-07 through -09 each included two sampling substations (A and C). Each
subsample was analyzed discretely for physical and sediment chemistry analysis. Two duplicate
samples were also collected and were analyzed discretely for sediment physical and sediment
chemistry. In addition, four composite samples, one from each DMMU, were prepared at the
analytical laboratory from the subsamples collected. Each composite sample was analyzed for
elutriate chemistry and toxicological/bioaccumulation analysis. Note: the duplicate composite
(CDP-07) was only analyzed for elutriate chemistry.

Reference sediment was a composite of three samples collected in the Reference Area as
outlined in the SAP. A composite of three sediment samples was also collected from the New
Work ODMDS for physical and chemical analysis as outlined in the SAP. Sediment samples were
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collected from the Reference Area and the New Work ODMDS during respective sampling events
completed in February/March 2022 and January 2023.

Coordinates of the sampled locations, project depths, and sample composite IDs are provided in
Table 1 and presented in Exhibit 2-1. The sample locations are depicted in Figures 2.1 through
2.3. Summaries of field sampling materials and methods, analytes of interest, and bioassay test
species are provided in Exhibits 2-2 through 2-3, respectively.
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Exhibit 2-1. Dredged Material Management Units, Sample IDs, Bottom Elevations, Composite IDs, and Analyses
Sediment Project Depth
Dredged Elevation Including
Material (ft, MLLW?*) or Allowable Discrete ID and Analysis Composite ID and Analyses
Management Sampling Depth Overdepth (see Exhibit 2-3 for more (see Exhibit 2-3 for more
Unit Sample ID (ft) (ft, MLLW) information) information)
January 2023 Re-Sampling Event
CDP-06-6A
CDP-06-6A -61.7 to -79.7 ft Physical and sediment
chemistry
CDjPHlleelE elutria(t:g) cpf;gfnistr
CDP-06-6B -53.3t0 -79.3 ft =79 ft Physical and sediment . . : Y.
CDP-06 ; toxicological/bioaccumulation
chemistry : . ;
bioassays, tissue chemistry
CDP-06-6C
CDP-06-6C -56.4 to -79.4 ft Physical and sediment
chemistry
CDP-07-7A | -53.1t0-80.1 ft Ph 'C?P_%Y_Yg' t cDp-07
D 722.1 10 -60. yS|cahan ’ ?e imen elutriate chemistry (duplicate
chemistry sample also analyzed for
CDP-07 =79 ft : :
CDP-07-7C and 7C DUP  ELWEDS EEE).
CDP-07-7C -57.2t0 -79.2 ft Physical and sediment t(;}(lcologlcall pmaccm:]mulgnon
chemistry ioassays, tissue chemistry
CDP-
o0 ; ODMDS-A -44. 3 ft
DP-ODMD
(New Work Cipz- -44.6 ft Not Applicable Not Applicable . CDP'ODMDS .
ODMDS-B physical and sediment chemistry
ODMDS) coP
ODMDS-C -44.4 ft
CDP-REF A -44.2 ft CDP-REF Offshore
CDP-Reference | CDP-REF B -44.2 ft Not Applicable Not Applicable phy§|cal, Sed”.“em chem|§try,
solid phase/bioaccumulation
CDP-REF C -44.3 ft bioassays, tissue chemistry
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Sediment Project Depth
Dredged Elevation Including
Material (ft, MLLW?*) or Allowable Discrete ID and Analysis Composite ID and Analyses
Management Sampling Depth Overdepth (see Exhibit 2-3 for more (see Exhibit 2-3 for more
Unit Sample ID (ft) (ft, MLLW) information) information)
February/March 2022 Sampling Event
CDP-08-8A
CDP-08-8A | -50.1t0-80.1ft Physical and sediment CDP-08
chemistry \utriate chemist
79 ft _ elutriate chemistry,
CDP-08 CDP-08-8C toxicological/bioaccumulation
CDP-08-8C | -50.2t0-80.2 ft Physical and sediment ClesEsaE, LESUE € et
chemistry
CDP-09-9A
CDP-09-9A -41.5 to -81.5 ft Physical and sediment CDP-09
chemistry elutriate chemistry,
Cip=ey S CDP-09-9C and 9C DUP toxicological/bioaccumulation
CDP-09-9C | -41.1to-80.6 ft Physical and sediment bioassays, tissue chemistry
chemistry
CDP-
ODMDS-A -44.8 ft
CDP-ODMDS
(New Work ODCI\/[I)SS B -44.8 ft Not Applicable Not Applicable hvsical CIgP—%DMDS hemi
ODMDS) = physical and sediment chemistry
CDP-
ODMDS-C -44.8 ft
CDP-REF A -44.7 ft
P —— i CDP-REF Offshore
= - i t E = 5
CDP-Reference Not Applicable Not Applicable phy; ical, sedlment chem|§try,
solid phase/bioaccumulation
CDP-REF C -44.8 ft bioassays, tissue chemistry

* Feet mean lower low water were calculated from water depth (measured by fathometer or lead line) and tide height using real-time data.
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Exhibit 2-2.  Summary of Field Sampling Materials and Methods

FIELD SAMPLE COLLECTION:
e 9 subsamples were collected from the 4 Inner Harbor DMMUSs within the dredge footprint
(CDP-06 through CDP-09)
e 4 project sediment composites (1 composite each from DMMUs CDP-06 through CDP-09
composed of 2 to 3 subsamples each), 2 Reference composites and 2 New Work ODMDS
composites (composed of 3 samples each / collected during both sampling events).

e 8 water samples (1 from each DMMU, 2 from Reference Area, and 2 from New Work ODMDS
placement area) for water chemistry.

e 5 elutriate preparation (1 per DMMU and 1 duplicate sample)
e 6 toxicology testing (1 per DMMU and 2 Reference)

SAMPLING GEAR:
e Marine Borings
o Sediment samples CDP-08 and CDP-09 were collected from borings advanced by a Monitor
Well Driller licensed in the State of Texas utilizing a Central Mine Equipment (CME) 55 drill
rig equipped with direct-push technology mounted on the DuLarge Class 170 liftboat.
o Sediment samples CDP-06 and CDP-07 were collected from borings advanced by a Monitor
Well Driller licensed in the State of Texas utilizing sonic drill rig mounted on the DuLarge
Class 170 liftboat.
o Reference and New Work ODMDS Samples (both field events)
o Offshore Reference and New Work ODMDS grab samples were collected utilizing a double
van Veen™ grab sampler.
e Site marine water samples were collected from each DMMU, the Reference Area and the New
Work ODMDS with a stainless-steel submersible pump in laboratory supplied glassware and/or
clean food grade 5-gallon buckets.

VESSELS:
e The DulLarge Class 170 liftboat — Core sampling CDP-06 through CDP-09
e Orion and Hercules crew/sampling vessels for water from CDP-06 through CDP-09
e Orion crew boat (sediment and water from Reference and New Work ODMDS during March
2022 field sampling effort)
e Hercules crew boat (sediment and water from the Reference Area and New Work ODMDS during
January 2023 field sampling effort)

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

IN-SITU WATER COLUMN MEASUREMENTS AT SITE WATER SAMPLING SUBSTATIONS:
e Horiba multiparameter meter
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Exhibit 2-3.  Analytical Requirements for Physical, Chemical, and Toxicological Testing

SEDIMENT GRAIN SIZE DISTRIBUTION AND PERCENT TOTAL SOLIDS ANALYSES

¢ Individual subsamples from four project DMMUs; Reference composite; and New Work
ODMDS composite

SEDIMENT CHEMICAL ANALYSES
(Inner Harbor Subsamples, Reference, and New
Work ODMDS composites):

* Ammonia (as nitrogen) e 15 PAHSs, plus total PAH calculations

e Cyanide _ _
J 1%/ metals, plus tri- and hexavalent e Total polychlorinated biphenyls (PCBs)
chromium e TOC
e 41 SVOCs e TPH _
e 21 organochlorine pesticides (includes ¢ Organotins
derivatives)

ELUTRIATE AND WATER ANALYSES
(water samples and project elutriates):

e Ammonia (as nitrogen) e 15 PAHSs, plus total PAH calculations
e Cyanide e Total PCBs
e 13 metals, plus tri- and hexavalent e TOC
chromium e TPH
e 41 SVOCs e Organotins
e 21 organochlorine pesticides (includes
derivatives)

BIOASSAY AND BIOACCUMULATION TESTS (four project composites and the reference):

Water Column (Suspended Particulate Phase) 48-hour and 96-hour tests using two species:
e Mysid crustacean: Americamysis bahia (opossum shrimp)

o Juvenile life stage (7 days old)

o Planktonic life stage (less than [<] 1 day old)
e Atherinoid fish: Menidia beryllina (inland silverside)

Whole Sediment (Solid Phase) Bioassay 10-day toxicity tests using two species:
e Amphipod crustacean: Leptocheirus plumulosus (burrower amphipod)
e Mysid crustacean: Americamysis bahia (opossum shrimp)

Whole Sediment Bioaccumulation Potential 28-day exposure tests using two species:
e Bivalve mollusk: Mercenaria mercenaria (bent-nose clam)

e Infaunal polychaete worm: Alitta virens (formerly known as Neanthes virens or Nereis virens)
(sand worm). Referred to as Nereis virens in the NWDLS toxicology report.

TISSUE CHEMICAL ANALYSES: Tissue recommendations are discussed in Subsection 2.5.

e CDP DMMU Samples CDP-08 and CDP-09 (February/March 2022): Based on results of
sediment chemical analyses, tissues were analyzed for total solids (all samples); metals (all
samples); TPH (all samples), and selected SVOCs in CDP-08 and CDP-09.

e CDP DMMU Samples CDP-06 and CDP-07 (January 2023): Based on results of sediment
chemical analyses, tissues were analyzed for total solids (all samples); metals (all samples);
monobutyltin in CDP-07 only, and selected SVOC in CDP-06 and CDP-07.

e The Reference and pretest tissue samples were analyzed for the same parameters for each
batch of samples as recommended above.

10
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2.2 Sample Collection Techniques
2.2.1 Field Effort

Mobilization and field sampling for the project area was completed over two separate efforts. The
initial sampling event for CDP-06 through CDP-09 took place between February 11, 2022 and
March 3, 2022. The re-sampling event for CDP-06 and CDP-07 took place between January 21
and January 27, 2023. Both field efforts consisted of collecting sediment and water samples for
physical, chemical, toxicological, and bioaccumulation analysis. Terracon and ANAMAR
personnel were present throughout the field activities to direct the work, log the borings, and
collect samples. As part of the scope of work, multiple borings were advanced throughout the
proposed dredge footprint at representative locations within DMMUs CDP-06 through CDP-09 as
depicted in Figure 2.1. Sampling locations were evenly distributed across the proposed dredge
footprint to be spatially representative of the estimated cubic yards of material to be excavated
and to adequately address the vertical component of the proposed dredging activities.

e Toxicity studies and bioaccumulation studies in the USACE Galveston and New Orleans
Districts are generally conducted in accordance with the RIA (EPA/USACE, 2003), which
“provides guidance for applicants, permittees, and USACE and EPA staff working on
ocean dredge material disposal projects in Louisiana and Texas.” RIA, Preface. For
biological tests of dredge material, RIA Appendix B indicates that holding times, the time
between sample collection and test initiation, should not exceed eight weeks or 56 days.

During the initial sampling event conducted in 2022, Terracon performed sediment and
water sampling on behalf of the PCCA to establish that material from certain dredging
units meets ocean disposal criteria in 40 CFR Parts 220-229. Samples were sent to the
NWDLS in the Woodlands, Texas. Due to NWDLS starting the holding time upon the
composite date of the sediment material, rather than the time of sample collection,
recommended holding times per the RIA were exceeded for two samples collected for
solid phase (SP) bioassay testing. Test initiation for sediment samples collected for SP
bioassay testing from CDP-06 and CDP-07 commenced seven days and three days
beyond the 56 days recommended by the RIA, respectively. Test initiation for sediment
samples collected from CDP-08, CDP-09 and the Reference all commenced within the
recommended 56-day period.

Due to the test initiation for sediment samples collected for SP bioassay testing from CDP-
06 and CDP-07 beyond the 56 days recommended in the RIA, Terracon mobilized back
to the site in January 2023 to conduct the resampling event per approval and under the
directive of the EPA and USACE.

Sampling was conducted as outlined in the EPA-approved PCCA SAP and subsequent Errata
Memos #1, #2 and #3 (dated January 10, 2022, February 22, 2022, and June 10, 2022,
respectively), and subsequent email correspondences dated January 28, 2022, January 31, 2022,
February 3, 2022, February 14, 2022, February 22, 2022, June 21, 2022, August 3, 2022,
December 14, 2022, January 17, 2023, February 3, 2023 are presented in Appendix A.

The Inner Harbor project area was divided into four DMMUs. Each DMMU was expected to have
relatively consistent characteristics and covers a specific area and dredge material volume within
the overall dredging footprint.

¢ DMMU CDP-06 includes the Harbor Island Junction, channel deepening at Substation
32+490.

11
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o DMMUs CDP-07 to CDP-09 includes the Corpus Christi Channel, channel deepening from
Substations 54+00 to 96+00.

Reference Area and New Work ODMDS

In addition to the project samples, sediment grab samples were collected using a double van
Veen™ grab sampler from the New Work ODMDS and the offshore Reference Area to the north
of the Entrance Channel. Note that due to the re-sampling effort, two Reference and New Work
ODMDS composite samples were collected throughout the course of the project (March 2022 and
January 2023).

Site water for elutriate preparation was collected from one substation located within each of the
DMMUs. Water for chemical analysis was also collected from the Reference Area and from the
New Work ODMDS during the March 2022 and January 2023 sampling events.

Details regarding the various daily sampling activities are presented on the Daily Log Sheets
and/or Daily Quality Control Reports in Appendix B. Photographs taken during the field activities
are presented in Appendix .

2.2.2 Site Positioning

Sampling locations from the various DMMUs within the proposed CDP dredge footprint were
selected by PCCA and approved by EPA/USACE based on a combination of previous shoaling
patterns and results of bathymetric surveys conducted in 2020 (USACE) to anticipate shoaling by
the time of field sampling. The distribution and number of cores collected at substation locations
provided adequate representation for each DMMU. The material collected from the substations
represent dredged material to be disposed of at the New Work ODMDS. The locations of the
water sampling stations were chosen to best represent the hydrochemical conditions within each
DMMU, Reference Area and New Work ODMDS.

Target coordinates for each sample station were uploaded to a Trimble Global Positioning System
(GPS - Geoexplorer 6000 Series, Geo XH 3.5 H edition, model #88951) unit with an accuracy of
approximately + 3 feet to ensure that the samples were collected as close as possible to the target
locations provided in the SAP. Uploaded coordinates in the GPS unit were reviewed and
compared with the original coordinates for verification prior to field sampling.

Core samples and water samples were taken within 100 feet of the target location and conformed
to the Substation Positioning paragraph in the Errata Memo #1, dated January 10, 2022, except
for borings CDP-06-B and CDP-06-C. These alternate locations were subsequently approved by
the USACE and EPA in Errata Memo #2, dated February 22, 2022, and email dated February 22,
2022.

Sampled locations are depicted in Figures 2.1 through 2.3. Tables 1 and 2 contain spatial and
temporal data along with field observations taken during sediment grab and site water sampling,
respectively.

2.2.3 Sediment Sampling with CME-55 Drill Rig and Sonic Drill Rig

During the February/March 2022 sampling event, sediment samples CDP-08 (A&C) and CDP-09
(A&C) were collected by a Monitor Well Driller licensed in the State of Texas using a CME 55 drill
rig equipped with direct-push technology. A total of six soil borings were collected from the
mudline to depths ranging from -80.1 to -82.4 feet MLLW. Sediment cores were collected
continuously from the surface to the maximum terminal depths using 2-foot long, 2-inch split-
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spoon sample barrels placed inside a 4-inch diameter steel casing that extended from the surface
to the mudline. The steel casing was installed prior to commencement of drilling activities.

During the January 2023 re-sampling event, sediment samples CDP-06 (A, B, & C) and CDP-07
(A&C) were collected by a Monitor Well Driller licensed in the State of Texas using a sonic drill
rig. A total of seven soil borings were collected to depths ranging from -79.2 to -80.1 feet MLLW.
Sediment cores were collected continuously from the surface to the maximum terminal depths
using a 10-foot long, 4-inch diameter core barrel placed inside an 8-inch diameter steel casing
that extended from the surface to the mudline. The steel casing was installed prior to
commencement of drilling activities.

Both drill rigs were mounted on a lift boat (the DulLarge Class 170 liftboat). Prior to
commencement of drilling, a measuring tape equipped with a weight was slowly lowered from the
water surface to the mudline to determine boring depths, which were subsequently adjusted to
account for tidal fluctuations observed at the time of drilling (refer to Table 1 for boring depths in
relation to tide levels at time of drilling).

After the core sample was retrieved and opened, core penetration and recovery length were
recorded on the field log. At some stations, the core barrel was pushed beyond the project depth
to help retain the sample in the core barrel. Material below project depth was logged and then
discarded from the sample. A photograph of the material was taken, and notes on the sample’s
appearance and characteristics were recorded on a project-specific field log. GPS coordinates,
water depths, tide and sediment surface elevations, and data on core penetration and recovery
for each boring location are provided in Table 1. Field logs are provided in Appendix B.

After samples were processed and logged, they were properly containerized. Approximately 5-
gallons of sediment from each subsample was placed in Teflon®-lined buckets for discrete
physical and chemistry analyses. The remaining volume from each subsample that was required
for toxicology and bioaccumulation bioassays was placed in food grade 5-gallon buckets.
Immediately after collection, the 5-gallon buckets containing the various sediment samples were
labeled and transferred to a refrigerated trailer stored on the liftboat. The samples were
subsequently monitored for preservation at or below 4°C.

Upon return to Martin Energy, the samples were offloaded and transferred to a refrigerated trailer
stored on the Martin Energy property. The samples were monitored for preservation at or below
4°C. Samples were received by the laboratory courier on an as needed basis, typically within one
to three days of sample collection. Samples were transported and monitored for preservation at
or below 4°C during mobilization to the NWDLS in The Woodlands, Texas.

2.2.4 Sediment Sampling with Double van Veen™

During the March 3, 2022 field sampling effort, Reference Area and New Work ODMDS grab
samples were collected aboard the sampling vessel Orion using a double van Veen™ grab
sampler that was lowered and raised using a cable winch with a pivoting davit on the starboard
side of the vessel. During the January 27, 2023 field sampling effort, Reference Area and New
Work ODMDS grab samples were collected aboard the sampling vessel Hercules using a double
van Veen™ grab sampler in same process as referenced above. During each field event, a Ryan
Marine crew member operated the winch/hoist, one team member moved/positioned/secured the
davit during deployment and retrieving, and additional team members guided the sampler into a
decontaminated stainless-steel bin on the vessel. Prior to placing sample material in the bin,
excess water was allowed to drain from the sampler. When the required volume of sediment (up

13



Sampling, Analysis, and Bioassessment of PCCA
Channel Deepening Project — Inner Harbor

to 40 gallons for the Reference and up to 5 gallons for the New Work ODMDS) 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 and
disposable nitrile gloves, the sample was placed in pre-cleaned, labeled Teflon® bags and stored
in a refrigerator trailer onboard the vessel.

The samples collected during both field sampling efforts were transported back to the Martin
Energy dock and transferred to a refrigerated trailer stored on the Martin Energy property and
monitored for preservation at or below 4°C. Samples were received by the laboratory courier the
next day (or next business day) for respective field sampling efforts and transported back to the
laboratory in a refrigerated trailer at or below 4°C. Table 1 and the field logs in Appendix B provide
additional information on grab sampling.

2.2.5 Water Column Measurements and Sampling

Marine water samples were collected aboard the DuLarge Class 170 liftboat from CDP-08C and
CDP-09C for analyses during the February/March 2022 sampling event. The offshore Reference
Area and New Work ODMDS marine water samples were collected aboard the sampling vessel
Orion on March 3, 2022. Marine water samples from DMMUs CDP-06B and CDP-07C, as well
as from the offshore Reference and ODMDS marine water sample, were collected aboard the
sampling vessel Hercules during the January 27, 2023 field sampling effort. A Trimble GPS unit
(Geoexplorer 6000 Series, Geo XH 3.5 H edition, model #88951) with an accuracy of
approximately = 3 feet loaded with the coordinates for each sampling location was utilized to
ensure that the marine water samples were collected as close as possible to the boring locations
provided in the SAP.

e Boring CDP-06B — Marine water sample CDP-06B-SW was collected on January 27,
2023, for elutriate, bioassay and water chemistry.

e Boring CDP-07C — Marine water sample CDP-07C-SW was collected on January 27,
2023, for elutriate, bioassay and water chemistry.

e Boring CDP-08C — Marine water sample CDP-08C-SW was collected on February 24,
2022, for elutriate, bioassay and water chemistry.

e Boring CDP-09C — Marine water sample CDP-09C-SW was collected on February 20,
2022, for elutriate, bioassay and water chemistry.

o Reference B — Marine water samples CDP-REF-B-SW were collected for bioassay and
water chemistry during the inner harbor field sampling efforts completed on March 3, 2022,
and January 27, 2023.

¢ ODMDS-B - Marine water samples CDP-ODMDS-B-SW were collected for water
chemistry during the inner harbor field sampling efforts completed on March 3, 2022, and
January 27, 2023.

Prior to commencement of sampling, a water level meter equipped with a lead shackle was slowly
lowered over the side of the lift boat and/or crew boat from the water surface to the mudline to
determine the depth of the water column. A stainless-steel submersible pump equipped with
phthalate free hoses was then lowered, in tandem with the water level meter, by personnel
wearing clean, disposable nitrile gloves to a depth determined to be in the middle of the water
column while avoiding contact with the boat deck and other surrounding equipment to prevent
contamination. New phthalate free hoses were utilized at each sampling location. Approximately
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5 to 10-gallons of water was purged through the pump, an amount greater than five times the
hose volume, prior to sample collection.

A Horiba multiparameter meter was used to measure water column parameters at water sampling
substations within the project area. The instrument was calibrated prior to use according to
manufacturer’s instructions. A summary of standard sampling parameters (including time of
reading, depth, pH, dissolved oxygen, specific conductance, oxidation/reduction potential,
turbidity, temperature) obtained for marine water samples collected during field activities are
presented in Table 2.

Marine Water / Elutriate / Bioassay Sampling Procedures

Marine water samples were collected in laboratory-supplied volatile organic analysis (VOA)
vials/polyethylene bottles/glassware equipped with Teflon-lined caps provided by the analytical
laboratory by personnel wearing clean, disposable nitrile gloves, in accordance with the SAP. The
VOA vials were filled to a positive meniscus, sealed and visually checked for the presence of air
bubbles. The remaining containers were filled to capacity to limit the amount of headspace.
Please note that water samples to be analyzed for metals, other than mercury and selenium, were
collected in unpreserved containers to be filtered by the analytical laboratory through a dedicated
0.45-micron (um) filter prior to analysis.

Additional water was collected from each DMMU and the Reference Area in laboratory supplied
containers and/or 5-gallon food grade buckets for the purposes of providing marine water to the
laboratory for mixing with the various sediment samples collected throughout the dredge prism.
The marine water was mixed with the various sediment samples upon receipt by the analytical
laboratory at a 4 to 1 ratio prior to performing the elutriate and/or bioassay analyses.

Immediately after collection, the water samples were labeled and placed in bubble wrap within a
sealed, Ziploc-type, plastic bag, placed in coolers and chilled to an approximate temperature of
40°F (4°C). A separate cooler was utilized for each sampling location. Upon return to Martin
Energy dock, the samples were transferred to a refrigerated trailer stored on the Martin Energy
property and monitored for preservation at or below 4°C. Samples were received by the
laboratory courier within one to three days of sample collection and transported back to the
laboratory in a refrigerated trailer at or below 4°C. Table 2 and the field logs in Appendix B provide
additional information regarding water sampling.

2.2.6 Decontamination Procedures

Sampling equipment (including the split-spoon sampler, double van Veen™ grab sampler,
submersible water pump, and sampling utensils) that contacted sediment or water samples was
cleaned and decontaminated as described below. Any derived waste was contained and disposed
of in accordance with federal, state, and local laws.

Decontamination of Sediment Sampling Equipment (Marine Borings within DMMUs CDP-06
through CDP-09), the Reference Area and the New Work ODMDS

Split-spoon sample barrels, core barrels, and sampling utensils were cleaned and
decontaminated as described below.

Prior to sampling at the first DMMU substation, and prior to sampling at the next DMMU, the core
barrel, split-spoon and sampling utensils were flushed with ambient water to remove any remnant
sample material, washed with a nonphosphate detergent (Alconox), and thoroughly rinsed with
deionized water. Prior to collecting sediment grab samples from the Reference Area and the New
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Work ODMDS placement area, the van Veen™ grab sampler was flushed with ambient water and
decontaminated following the same procedures as referenced above. Disposable nitrile gloves
used at a given sampling substation were replaced with new gloves prior to sampling at the next
substation. These decontamination methods conform to those summarized in the SAP (Appendix
A).

Decontamination of Marine Water Sampling Equipment
Decontamination procedures for stainless-steel sampling equipment (monsoon pump) and water
level meter was conducted in 5-gallon buckets and consisted of using a nonphosphate detergent
(Alconox) and potable water wash followed by a distilled water rinse prior to commencement of
the project and between sampling locations. These above referenced decontamination methods
conform to those summarized in the SAP (Appendix A).

2.2.7 Field Quality Control

Field Duplicates — Two discrete sediment duplicate samples (CDP-09C and CDP-07C) and one
elutriate duplicate sample CDP-07-E-Duplicate were collected during field activities to satisfy the
general frequency per matrix specified in the SAP. The first duplicate sediment sample was
collected from CDP-09C on February 20, 2022 and from CDP-07C January 21, 2023, while the
marine water sample CDP-07C-SW used to create the duplicate elutriate sample CDP-07-E
(Duplicate) was collected on January 27, 2023. Analytical results for the field duplicate samples
are provided in Tables 3 through 11.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples — In order to assess the accuracy and
precision of the analytical methods used in the sample matrix, NWDLS prepared MS/MSD
samples of the media sampled (sediment, marine water and elutriate) by Terracon. The MS/MSD
samples are provided in the analytical laboratory reports in Appendix E.

2.2.8 Sample Transport, Processing, and Custody
2.2.8.1 Transport and Shipping to the Laboratories

As previously discussed in Sections 2.2.3 and 2.2.4, immediately after collection sediment and
marine water samples were stored in refrigerator trailers onboard the marine vessels and/or at
the Martin Energy property for preservation at or below 4°C. Samples were received by the
laboratory courier on an as needed basis, typically within one or two days of sample collection,
and transported back to NWDLS in The Woodlands, Texas in a refrigerated trailer at or below
4°C.

Chemical analyses were performed by NWDLS in The Woodlands, Texas, except for those
constituents that were subcontracted to the following analytical laboratories:

e The sediment sample analyses for organotins and TOC were subcontracted to ALS
Environmental located at 1317 South 13" Avenue in Kelso, Washington.

e The water, elutriate, and sediment sample analysis for TPH for the resample event
analysis (CDP-06 and CDP-07) were subcontracted to A&B Labs located at 10100 East
Freeway, Suite 100, Houston, Texas.

e The water and elutriate analyses for organotins, TOC, and total cyanide were
subcontracted to ALS Environmental located at 1317 South 13™ Avenue in Kelso,
Washington.
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e The water and elutriate analyses for TOC for the resample event analysis (CDP-06 and
CDP-07) were subcontracted to A&B Labs located at 10100 East Freeway, Suite 100,
Houston, Texas.

e The tissue sample analysis for organotins was subcontracted to ALS Environmental
located at 1317 South 13" Avenue in Kelso, Washington.

e The tissue sample analysis for TPH was subcontracted to Eurofins Xenco located at 4145
Greenbriar Drive in Stafford, Texas.

e The sediment sample analysis for grain size was subcontracted to Taylor Engineering
Coastal & Marine Geosciences Laboratory located at 10199 southside Boulevard, Suite
310 in Jacksonville, Florida.

2.2.8.2 Compositing and Homogenizing

Homogenization and compositing of samples was conducted by staff at NWDLS according to the
compositing scheme provided in the SAP. Decontamination of the stainless-steel compositing
equipment was performed before and between groups of samples and was conducted in
accordance with methods outlined in the SAP and Errata dated January 10, 2022.

2.2.8.3 Chain-of Custody

Proper chain-of-custody documentation was maintained throughout the sampling process.
Chain-of-custody forms for each laboratory were completed to reflect the final sample names and
to identify the analyses and analytical methods required, and also accompanied the samples
during shipment to the laboratories. Copies of the final signed chain-of-custody forms are included
in the laboratory reports (Appendices C, E and G).

2.3 Physical and Chemical Analytical Procedures

2.3.1 Physical Procedures
2.3.1.1 Grain Size Distribution

Gradation tests were performed by Taylor Engineering in general accordance with method ASTM
D422. Sieve analysis utilized U.S. standard sieve numbers 4, 10, 20, 40, 50, 70, 100, 140, and
200. Each DMMU subsample and each DMMU composite sample was air-dried and dry-prepped
in accordance with method ASTM D422, and results of the sieve analysis of material larger than
a #10 sieve (2.00-mm mesh size) were determined.

2.3.1.2 Moisture Content

Moisture content analyses were performed by NWDLS in general accordance with method ASTM
D-2216-80 and Plumb (1981). The sample weight was recorded, and the sample was placed in
an oven and dried to a constant mass at 110°C. Once a constant dry mass was obtained, the
percent moisture was determined by subtracting the dry mass weight from the wet mass weight,
then dividing the loss in mass due to drying (the mass of just moisture) by the wet mass. The
percent total solids were reported on a 100% wet weight basis.

2.3.2 Chemical Analytical Procedures

Chemical analyses of sediment, water, elutriate, and tissue samples were performed in
accordance with published procedures. Target detection limits for these analyses are provided
in Table 5 of the SAP (Appendix A). Analytical and preparation methods were performed following
guidelines in EPA (2012).
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Elutriates were generated using methods described in Subsection 10.1.2.1 of the Green Book,
equivalent to Subsection 10.1.2.1 of the Inland Testing Manual (ITM) (EPA and USACE 1998).
ANAMAR performed QA/QC on these data and presented them in summary tables. Complete
laboratory reports are in Appendix E. Exhibit 2-4 presents a summary of analytical methods used

for chemical analysis of sediment, elutriate, and tissue samples.

Exhibit 2-4. Summary of Methods and Equipment Used during Sediment, Elutriate, and
Tissue Analysis
EPA Instrument/
Method Procedure Methodology Summary
Inductively coupled plasma (ICP) with or without mass
spectrometry (MS) is applicable to the determination of sub-
micrograms per liter (ug/L) concentrations of many elements in
(traczeor?w.gtals) ICPt?;geng{l\a/:sS for water samples and in waste extracts or digests. Acid digestion
prior to filtration and analysis is required for agueous samples,
sediments, and tissues for which total (acid-leachable) elements
are required.
Methods 350.1, 350.2, and 4500 are used for measuring
350.1, 350.2, ammonia in sediments. This method utilizes a reaction of the
and Autoanalyzer sample with phenolate and hypochlorite to form a blue color,
SM 4500 Spectrophotometer |which is proportional to the concentration of ammonia in the
(modified) sample. The color is intensified with sodium nitroprusside and is
measured by spectrophotometer.
Method 245.1 is a cold-vapor atomic absorption procedure
(mgrdtr:%rl in C'\Q) ?(;C\L;;y g‘rnz{)éﬁrc approved for determining the concentration of mercury in mobility-
Water))/ AbSOr ti%n (water) procedure extracts and aqueous wastes. The samples are
P subjected to an appropriate dissolution step before analysis.
7471 Method 7471 is approved for measuring total mercury (organic
(mercury in Mercury Analyzer |and inorganic) in sediments and tissues. The samples are
se dimentyan d Cold Vapor Atomic |subjected to an appropriate dissolution step before analysis. If
tissues) Absorption this dissolution procedure is not sufficient to dissolve a specific
matrix type or sample, this method is not applicable for that matrix.
Gas This method is designed to determine total concentrations of TPH
i in solid and aqueous matrices using gas chromatography. This
(TP-II—-IXCIE?—O(EZSSS) ﬁgﬁ?%ﬁgﬁ?y‘ method can be used for the quantitative analysis of petroleum
Detector hydrocarbons in the gasoline and diesel ranges and portions of
the heavier fuel and lubricating oil range.
Method 8081 is used to determine the concentrations of various
organochlorine pesticides in extracts from solid and liquid
8081 Gas matrices using fused-silica, open-tubular capillary columns with
(pesticides) Chromatoaranh electron capture detectors (ECD) or electrolytic conductivity
P grap detectors (ELCD). The compounds that can be run by this
method may be determined by a single- or dual-column analysis
system.
Method 8082 is used to determine the concentrations of PCBs as
individual PCB congeners or Aroclors in extracts from solid,
8082A Gas tissue, and aqueous matrices using open-tubular capillary
(PCB Aroclors) Chromatograph | columns with ECD or ELCD. The target compounds may be
determined by a single- or dual-column analysis system. Total
PCBs are calculated from the sum of congeners or Aroclors.

18




Sampling, Analysis, and Bioassessment of PCCA
Channel Deepening Project — Inner Harbor

EPA Instrument/
Method Procedure Methodology Summary
8270 SIM Gas This method is used to determine the concentration of semi-
(PAHs and semi-| Chromatograph/ volatile/PAH organic compounds in extracts prepared from many
volatiles) Mass Spectgr]on?eter types of solid matrices and water samples. Direct injection of a

sample may be used in limited applications.

EPA methods 9060 and 415.1 are used to determine the
concentration of organic carbon in sediment by catalytic
TOC Analyzer combustion or wet chemical oxidation. The carbon dioxide

9060 and 415.1

11 *
(modified-) formed from this procedure is measured and is proportional to the
TOC in the sample.
EPA methods 9014 and 4500-CN-E use colorimetric procedures
to determine the total concentration of cyanide in sediment and
9014 and SM . . X : . .
Colorimetric water samples, respectively. The analysis uses linear regression
4500-CN-E Analysi f the signal d by the i d to the signal
(cyanide) nalysis of the signal measured by the instrument compared to the signa
determined by known standards to evaluate the sample
concentration.
EPA methods 7196 and SM 3500-Cr B use colorimetric
procedures to determine the total concentration of hexavalent
7196 and Colorimetric chromium in sediment and water samples, respectively. The
SM3500-Cr B Analysis analysis uses linear regression of the signal measured by the

instrument compared to the signal determined by known
standards to evaluate the sample concentration.

* Minor modifications were made to method 9060 that were approved by the National Environmental Laboratory
Accreditation Conference (NELAC).

2.4 Bioaccumulation and Toxicology Procedures

NWDLS conducted toxicology testing using sediment samples collected by Terracon as part of
this MPRSA Section 103 sediment testing report. The Inner Harbor components of this project
were sampled and tested during two separate events.

The material under consideration for ocean disposal was evaluated in accordance with
procedures and criteria outlined in the Green Book and the RIA and with guidance outlined in the
ITM. Biological analyses using Reference sediment were performed concurrently with the test
sediment evaluations.

This testing program included bioassay analysis of four project sediment composites (CDP-06
through CDP-09) and a Reference sediment composite. In addition, appropriate laboratory
control samples were run with each of the selected test species. Bioassay testing for the project
DMMUs consisted of three water column bioassays, two whole sediment bioassays and two
whole sediment bioaccumulation potential tests.

The toxicology testing data for DMMUs CDP-08 and CDP-09 is included in NWDLS Report dated
May 17, 2022. The toxicology testing data for DMMUs CDP-06 and CDP-07 is included in
NWDLS reports dated May 18, 2023. The information presented in this subsection is based on
the toxicology laboratory reports by NWDLS. The complete laboratory reports received from
NWDLS are in Appendix G. The bioassay and bioaccumulation tests are summarized in Table
3-2 of the SAP (Appendix A) and Exhibit 2-5.
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Exhibit 2-5. Toxicity and Bioaccumulation Potential Testing Performed for Dredged
Material Evaluation
Control
Project Reference [Sediment or
Sediments | Sediment Water
Test Type Taxonomic Group Test Species (yes/no) (yes/no) (yes/no)
Mysid crustacean
Water column | (planktonic [<1-day- | Americamysis bahia ! Yes 2 No (not Yes
(suspended old] and adult [6-7 (opossum shrimp) applicable)
particulate days-old] life stages)
phase) Atherinoid Menidia beryllina Yes 2 No (not Yes
fish (15-days-old) (inland silverside) applicable)
. Leptocheirus
i Amphipod plumulosus Yes Yes Yes
Whole sediment crustacean (no common name)
(solid phase) Mysid Americamysis bahia ?
. Yes Yes Yes
crustacean (opossum shrimp)
. . Bivalve mollusk Mercenaria mercenaria Yes Yes Yes
Bioaccumulation (quahog clam)
ial - - 3
potentia Infaunal polychaete Alitta virens Yes Yes ves
worm (sand worm)

1 Referred to as Mysidopsis bahia (a junior synonym of Americamysis bahia) in the NWDLS toxicology report.
2 Sediment elutriates of project material.
3 Formerly known as Neanthes virens and Nereis virens. Referred to as Nereis virens in the NWDLS toxicology report.

2.4.1 Ammonia and Salinity Screening in Sediments
While elevated ammonia concentrations in the porewater are transient qualities in dredged

material, they can influence organism survival and development in laboratory tests.

If high

concentrations of ammonia were found in the test composites, they would be considered non-
persistent effects under Green Book and RIA guidance.

Prior to testing, initial sediment overlying water ammonia concentrations and salinity were
measured to determine if supplemental testing or modifications to the methods used would be

required. The results of these analyses are summarized in Exhibit 2-6.

Exhibit 2-6. Initial Sediment Overlying Water Measurements
Total Un-ionized

Benthic Test Ammonia Ammonia Salinity
Sample ID Species (mg/L) (mg/L) (ppt) pH

Test Samples — February/March 2022 (NWDLS Report May 17, 2022)
CDP-8 (sediment) 0.002 <0.000 25 8.1
CDP-9 (sediment) 0.011 0.001 25 8.1

L. plumulosus?
Control 0.001 <0.000 25 8.1
REF (Reference) 0.004 <0.000 25 8.1
CDP-8 (sediment) 0.014 0.001 24 8.1
CDP-9 (sediment) . 0.024 0.001 24 8.1
A. bahia?

Control 0.001 <0.000 24 8.2
REF (Reference) 0.007 <0.000 24 8.2
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Test Samples — January 2023 (NWDLS Report May 18, 2023)
CDP-6 (sediment) 0.005 <0.000 20.1 8.3
CDP-7 (sediment) 0.005 <0.000 20.1 8.3
L. plumulosus®
Control 0.001 <0.000 20.0 8.1
REF (Reference) 0.007 <0.000 20.0 8.1
CDP-6 (sediment) 0.004 <0.000 29.1 8.0
CDP-7 (sediment) i 0.004 <0.000 29.1 8.0
A. bahia*
Control 0.001 <0.000 29.1 8.0
REF (Reference) 0.003 <0.000 29.2 8.0

Sources: * PDF page 87 and 2 PDF page 97 of NWDLS toxicology report date 05/17/22 (Appendix G)
Sources: 2 PDF page 104 and * PDF page 127 of NWDLS toxicology report date 05/18/23 (Appendix G)

In accordance with the SAP, ammonia is to be measured in sediment overlying water to evaluate
which sample(s) may have sufficiently elevated ammonia present to produce negative biological
effects with the targeted test organisms. If the ammonia concentration is greater than (>) 0.4
milligrams per liter (mg/L) un-ionized ammonia or >30 mg/L total ammonia, the test sediment will
be flushed with overlying water at up to six volume replacements per 24 hours, as described in
Methods for Measuring the Toxicity and Bioaccumulation of Sediment-Associated Contaminants
with Marine Invertebrates (EPA 1994). Based on the initial water quality readings, ammonia
concentrations were not predicted to cause ammonia-related effects for either of the test species;
therefore, flushing of test sediments was not required.

2.4.2 Water for Bioassay Testing

Water used in this study is laboratory-prepared artificial seawater (Instant Ocean Sea Salt or
Hawaiian Marine Mix 7) mixed with freshwater to the salinity requirements of the test species.
This water was used for the control treatment and as the diluent for less than (<) 100% elutriate
concentrations. Lab seawater parent analytical standard records are included in the toxicology
laboratory reports by NWDLS (Appendix G).

2.4.3 Water Column (Suspended Particulate Phase) Bioassay Procedures

Two species were used in the suspended particulate phase (SPP) testing: Americamysis bahia
(opossum shrimp) and Menidia beryllina (inland silverside). SPP tests were performed to
estimate the potential impact of dredged material disposal on organisms within the water column.
Two life stages of A. bahia were tested: a zooplankton stage of <1 day old and an adult stage of
7 days old. The A. bahia and M. beryllina were cultured at the NWDLS toxicology laboratory.
SPP bioassay procedures and the sources of the two test species are described in detail in the
toxicity laboratory reports by NWDLS (Appendix G).

After preparation, the SPP bioassays were transferred to the test containers. Test chambers
consisting of 1,000- or 500-milliliter (mL) disposable food-grade, polypropylene cups with test
solution were mixed with laboratory-prepared artificial seawater in appropriate proportions to give
three replicates each of 10%, 50% and 100% concentrations of elutriates per DMMU. Containers
filled with 100% laboratory-prepared seawater were used as controls for the tests.

After the test containers were prepared and determined to be at the appropriate temperature,

10 M. beryllina or 10 adult A. bahia were added randomly to each 1,000-mL test chamber. Ten
post-larval A. bahia were added to each 500-mL test chamber. The loading factor in all vessels
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was less than 0.5 grams of test organism tissue per liter of medium. The number of live organisms
remaining were counted after 24 and 48 hours in the post-larval mysid bioassays and after 24,
48, 72, and 96 hours in the adult mysid and M. beryllina bioassays to monitor the number of
surviving organisms. Using hand-held meters, temperature, dissolved oxygen, pH, salinity, and
ammonia were recorded daily. The fish were not fed, but the mysids, being prone to cannibalism,
were given one drop of suspended Artemia sp. (brine shrimp) nauplii per test cup twice daily.

2.4.4 Whole Sediment (Solid Phase) Bioassay Procedures

The 10-day SP tests were performed using the amphipod crustacean Leptocheirus plumulosus
and the mysid crustacean Americamysis bahia. SP tests were performed to estimate the potential
impact of ocean disposal of dredged material on benthic organisms that attempt to re-colonize
the area after disposal has occurred. Field collected L. plumulosus organisms were supplied by
Aquatic Research Organisms, Inc. in Hampton, New Hampshire. The A. bahia were cultured at
the NWDLS toxicology laboratory. SP bioassay procedures and the sources of the two test
species are described in the toxicity laboratory reports by NWDLS (Appendix G).

The SP bioassay consisted of a 1-day settling period after the sediment was added, followed by
10 days (Days 1-10) of test-organism exposure. The bioassay vessels were partially filled with
artificial seawater and enough sediment (test substation, Reference, or control) was placed in
each vessel to meet the needs of the test organisms: a 2-centimeter (cm) layer on the bottom.
Five replicates were prepared for each of the test substations, Reference, and control. Separate
1-liter jars were used for the amphipods and for the mysids. Initial ammonia levels in the samples
were below the target level in the project SAP, and ammonia reduction procedures were not
required. After 10 days, the SP bioassay was terminated. The sediment was wet-sieved (0.5-mm
screen) to remove surviving organisms, which were counted. To evaluate the relative sensitivity
of the organisms, reference toxicity tests were performed using standard reference toxicants (Lee
1980).

2.4.5 Bioaccumulation Procedures

Assessment of bioaccumulation potential was carried out using the bivalve mollusk Mercenaria
mercenaria (quahog clam) and the polychaete worm Nereis virens (sand worm) over a 28-day
test period. The bioaccumulation study was conducted for 28 days following the same procedures
as the SP bioassay. Field collected M. mercenaria and N. virens organisms were supplied by
Aquatic Research Organisms, Inc. in Hampton, New Hampshire. Procedures for assessment of
bioaccumulation potential and test organism and control sediment sources are described in the
toxicity laboratory reports by NWDLS (Appendix G).

Ten-gallon aquaria were used in the bioaccumulation study for both clams and polychaetes. A
loading factor of no more than 0.5 grams of test organism tissue per liter of medium was
maintained. Twenty-four hours after the addition of the sediment, or the end of the acclimation
period for the new work material, the water was changed, and organisms were placed in the test
vessels (20 organisms per replicate for the polychaete and 25 for the clams).

Following laboratory exposures, the gut contents of the test organisms were purged for 24 hours
in clean aquaria filled with artificial seawater and clean sand. The M. mercenaria were then
frozen, their valves were removed and discarded, and the soft tissue was placed in certified
pre-cleaned glass jars, frozen, and distributed for tissue chemistry analysis. Whole specimens of
N. virens were frozen in certified pre-cleaned glass containers and distributed for tissue chemistry
analysis. Chemical analysis of tissue samples (except for the laboratory treatments) were
analyzed at NWDLS for chemical contaminants. To evaluate the relative sensitivity of the
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organisms, reference toxicity tests were performed using standard reference toxicants (Lee

1980).

2.5 Tissue Analysis Recommendations

Sediment physical and chemistry results were reviewed to determine which analytes should be
tested in the corresponding tissue samples based on guidance provided in Subsection 10.2.2 of
the RIA and Subsection 9.5.1 in the Green Book and the ITM. The proposed tissue analyses and
the rationale were provided to EPA Region 6 and USACE Galveston District for review and
approval. Contaminants analyzed from tissue samples are summarized in Exhibit 2-7.
Recommendations for tissue analysis are in Appendix E. EPA reviewed and provided
concurrence on the tissue recommendations (Appendix I).

Exhibit 2-7. Contaminants of Concern Analyzed in Tissue Samples from PCCA Channel
Deepening Project — Inner Harbor
Inner Harbor Samples
REF and

Analyte CDP-06** CDP-Q7** CDP-08* | CDP-09* | Pre-exposure
Total cyanide No No No No No
TPH Yes Yes Yes Yes Yes
Metals Yes Yes Yes Yes Yes
Hexavalent chromium No No No No No

. Yes Yes
Organotins No (Monobutyltin) No No (Monobutyltin)
Pesticides No No No No No
PCBs No No No No No
PAHs No No No No No
SVOCs (di-n-butyl phthalate,
bis (2-ethylhexyl) phthalate, No No Yes Yes Yes
and total phenol)
SVOCs (bis (2-ethylhexyl) Yes
phthalate, di-n-butyl Total Yes NA NA Yes
phthalate, di-n-octyl P(h Otal (All Listed) (All Listed)
phthalate, and total phenol) enol)
All other SVOCs No No No No No

Samples CDP-08 and CDP-09 were collected during the February/March 2022 field sampling effort.

*EPA approved the tissue recommendations per email correspondence dated June 21, 2022.
Samples CDP 06 and CDP-07 were collected during the January 2023 field sampling effort.
**EPA approved the tissue recommendations per email correspondence dated April 27, 2023.

NA = Not Applicable.

Yes = Contaminant included with tissue analysis (blue font) / No = Contaminant omitted from tissue analysis
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2.6 Data Reduction and Applicable Technical Quality Standards

Raw field and laboratory data were summarized, compiled into tables, and reviewed for errors.
The CQAR is in Appendix D. Figures 2.1 through 2.3 are used to associate the results spatially
with respect to sampling locations.

2.6.1 Sediment Chemistry

Analytical results for sediment samples are compared to published sediment screening values as
appropriate and in conformance with the Green Book and the RIA. These levels are the TEL and
the ERL. The TEL represents the concentration below which adverse effects are expected to
occur only rarely. The ERL is the value at which toxicity may begin to be observed in sensitive
species (Buchman 2008). These comparisons are for reference use only and are not intended
for regulatory decision-making.

2.6.2 Elutriate and Water Chemistry

Analytical results for elutriate and water samples were compared to the latest published EPA
water quality criteria of criteria maximum concentration (CMC [synonymous with ‘acute’])
established in EPA (2006, 2015). 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 2006, Buchman 2008). The CMC for total ammonia was calculated
using methods from EPA (1989a). The site water sample having the lowest calculated
concentration of total ammonia was used as the CMC value (in Table 8) for comparison with all
site water and elutriate results. Results for elutriate and water samples were also compared with
Texas Water Quality Standards (acute) in Table 1 of Texas Surface Water Quality Standards by
the Texas Commission on Environmental Quality (2018).

2.6.3 Toxicity

Statistical analyses are described in the SAP and the RIA and are designed to determine whether
the test results are significantly different from the results of the Reference. Statistical comparisons
were at the 95% confidence level and are included herein, if needed.

Statistical calculations were performed for any SPP bioassay if survival in any 100% test
treatment was less than the survival in the control and the difference exceeded 10%. For the SP
bioassay, statistical comparisons of mean survival were made for each species and for the total
number of organisms, if (1) mean survival for any substation test was less than that for the
Reference, and (2) the difference between Reference and test survival was at least 10% (20% for
the amphipods). For the bioaccumulation assessment, statistical comparisons of mean
concentrations were made for each parameter and species if the mean concentration of the
parameter for any substation test tissue was greater than that for the Reference tissue.

2.6.4 Tissue Chemistry

Analytical results for tissue samples were compared to published tissue screening values. Most
U.S. Food and Drug Administration (FDA) action levels were obtained from the original FDA
source documents (i.e., FDA 2001, 2020). According to FDA (2020), the action levels for arsenic,
cadmium, lead, and nickel in tissue are no longer in effect. Additionally, Table 9-1 of FDA (2020)
lacks action levels for chromium and mercury in tissue, although an earlier version of the
document (FDA 2001) does provide action levels for these metals. Regardless, it was decided to
use previous FDA action levels for arsenic, cadmium, chromium, lead, and nickel in this report as
it is possible that such action levels may be put into effect in the future.
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Analytical results for tissues from Mercenaria mercenaria and (or) Alitta virens tests were
compared to the FDA levels for crustacea as suggested in Appendix H of the Southeast Regional
Implementation Manual (SERIM/EPA and USACE 2008, as there are no FDA levels published for
polychaete worm tissue and the RIA does not address this topic. Additionally, mean tissue
analytical results found to statistically significantly exceed those of the Reference tissue and
contain at least one replicate result greater than the MDL were then compared with ecological
non-specific effects threshold concentrations and northern Gulf of Mexico background
concentrations from Appendix H of the SERIM (the RIA lacks these background concentrations).
Northern Gulf of Mexico background concentrations were chosen over other background
concentrations because the survey area from which the concentrations are based included waters
as far west as Gulfport, Mississippi. These waters are closest to the project area in Port Aransas,
Texas. If results statistically significantly exceeded mean Reference tissue results and exceeded
effects threshold or background concentrations, such results may be used in a risk-based
evaluation by USACE.

Project and Reference tissue samples had five replicates (except for the pre-exposure tissue
results, which had just three replicates). The mean of results of each set of five replicates per
sample and analyte combination was calculated and compared to the mean of the Reference
tissue result per analyte. Mean values of analyte concentrations were calculated as follows:

¢ For non-detects/U-flagged data, the MDL was used in the statistical calculations.
¢ For J-flagged and non-flagged data, the result was used in the statistical calculations.

Whenever the dry weight mean concentration (or mean adjusted concentration) of an analyte in
M. mercenaria or A. virens tissue was found to exceed that of the Reference tissue, and at least
one of the five replicate samples had concentrations above the MDL, the software program
ToxCalc v5.0.32 (Tidepool Scientific, LLC) was used to determine the relative distribution and
variances among each group of replicates tested. If the distribution was determined to be
abnormal or if the variances were unequal, the data were treated with a reciprocal transformation
and the distribution and variances were re-evaluated. If mean tissue contaminant concentration
(or mean adjusted concentration) was not found to statistically significantly exceed that of the
Reference tissue, then additional analysis was not necessary to demonstrate compliance with the
LPC (Green Book). Project sample mean values that statistically significantly exceeded those of
the Reference were then compared with screening benchmarks such as relevant ecological
effects threshold and the northern Gulf of Mexico background concentrations.

2.7 Reporting Limits

Sediment chemical concentrations, MDLs, and LRLs, essentially the same as the more widely
used method reporting limits (MRLs), were reported on a dry weight basis. Chemical
concentrations, MDLs and LRLs for water and elutriates were reported on a wet weight basis.
Tissue chemical concentrations, MDLs and MRLs were reported on dry weight and wet weight
bases. The LRL and 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 LRL or MRL include assigning it to a fixed factor above the
MDL or by using the lowest calibration standard. LRLs and MRLs are often adjusted by the
laboratory for sample-specific parameters such as sample weight, percent solids, or dilution.
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3 RESULTS AND DISCUSSION

3.1 Field Sampling

Summaries of the February 11, 2022 through March 3, 2022 and January 16 through January 27,
2023 sampling efforts are provided in Tables 1 and 2 for sediment and water sampling,
respectively. Sediment samples for CDP-08 and CDP-09 were collected during the
February/March 2022 field sampling effort while sediment samples for CDP-06 and CDP-07 were
collected during the January 2023 field sampling effort. Reference samples (CDP-REF) and New
Work ODMDS samples were collected during the respective field sampling efforts. Samples were
collected and processed in accordance with the SAP and Erratas approved by EPA and USACE
(Appendix A).

3.2 Sediment Physical Results

Physical analyses were conducted for each DMMU subsample (CDP-06A, -06B, and -06C; CDP-
07A and -07C; CDP-08A and -08C; and CDP-09A and -09C), including two duplicate samples
(CDP-07C Core #2/Duplicate and CDP-09C Core 2/Duplicate), the Reference composite sample
(CDP-REF), and the New Work ODMDS composite sample (CDP-ODMDS). Each of the DMMU
subsamples and composite samples referenced above underwent grain size distribution analysis
in accordance with the SAP (Appendix A). Exhibit 3-1 summarizes and compares percent grain
size distributions for each subsample and composite. Complete results of physical testing are in
Table 3. The laboratory report of physical analytical results is in Appendix C.

DMMU CDP-06 (Subsamples 6A, 6B, and 6C)
o CDP-06 core substation subsamples 6A, 6B, and 6C were predominantly fine-grained with
silt and clay fractions ranging from (58.3% to 93.7%) with varying portions of sand (6.3%
to 41.7%).

DMMU CDP-07 (Subsamples 7A, 7C, and 7A Core #2 Duplicate)
e CDP-07 core substation subsamples 7A and 7C had varying proportions of sand (51.2%
and 18.6%), silt (33.6% and 72.0%), and clay (15.2% and 9.4%), respectively.
e 7A Duplicate sample was predominantly sand (56.3%) with silt (42.2%) and trace clay
(1.5%).

CDP Reference Composite (January 27, 2023)

¢ The Reference composite was predominantly sand (59.8%) with silt (39.1%) and trace
clay (1.1%).

CDP ODMDS Composite (January 27, 2023)
¢ The New Work ODMDS composite was predominantly sand (76.3%) with silt (23.3%) and
trace clay (0.4%).

DMMU CDP-08 (Subsamples 8A and 8C)
e CDP-08 core substation subsamples 8A and 8C had varying proportions of sand (30.1%
and 25.4%) with silt (40.1% and 21.1%) and clay (29.8% and 53.5%), respectively.

DMMU CDP-09 (Subsamples 9A, 9C, and 9C Core #2/Duplicate)
e CDP-09 core substation subsamples 9A and 9C were predominantly sand (41.7% and
61.3%) with clay (35.9% and 23.3%) and silt (22.4% and 15.4%), respectively.
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e 9C Core #2 (Duplicate) sample was predominantly sand (63.7%) with nearly equal
percentages of silt (18.2%) and clay (18.1%).

CDP Reference Composite (March 3, 2022)

o The Reference composite was predominantly sand (50.1%) with silt (30.8%) and clay
(19.1%).

CDP ODMDS Composite (March 3, 2022)
e The New Work ODMDS composite was predominantly sand (90.3%) with clay (5.9%),
trace gravel (2.4), and trace silt (1.4%).

It should be noted that there is an apparent variance in the composition of the sediment collected
from the New Work ODMDS when comparing the March 2022 and January 2023 samples. This
variance is due to the natural heterogeneity of sediment, mixing of the sediment due to tidal
movements and the deposition of material into the New Work ODMDS from various dredging
events that occurred between the two sampling events.
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Exhibit 3-1. Sediment Samples - Percent Grain Size Distribution by DMMU Subsample and Composite
Notes: gravel = 24.750 mm, sand = 0.075-4.749 mm, silt = 0.0005-0.074 mm, clay <0.005 mm
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3.3 Sediment Chemistry

Analytical results for sediment chemistry are provided in Tables 4 through 7. Sediment chemistry
analyses were performed on subsamples collected from four Inner Harbor DMMUs (CDP-06
through CDP-09), including two duplicate samples (7A and 9C), the Reference composites, and
the New Work ODMDS composites. Analyses consisted of metals, ammonia (as nitrogen),
trivalent and hexavalent chromium, total cyanide, TPH, total solids, TOC, pesticides, total PCBs,
PAHSs, organotins, and SVOCs. Analytical results were compared to published sediment
screening criteria TEL and ERL, which are defined in Subsection 2.6.1.

3.3.1 Metals, Ammonia, Cyanide, TPH, TOC, Total Solids, and Organotins

Most of the 13 metals analyzed were detected at concentrations above the LRL in the samples
tested except for antimony (U-qualified). The metals detected above the LRL were each below
their respective TEL and (or) ERL.

The laboratory included data qualifiers A, B, and V for specific metals in most of the samples
tested. A-qualified values indicate the detection limits were elevated due to non-target analytes.
B-qualified values indicate the analyte was also found in the associated method blank. V-qualified
values indicate the analyte was detected in both the sample and the method blank. None of the
MDLs exceeded the TEL or ERL, therefore impact to data quality is considered minimal.

Trivalent chromium ranged from 1.13 (mg/kg) to 6.60 mg/kg among the samples tested.
Hexavalent chromium ranged from 0.144 to <3.20 mg/kg among the samples tested.

Ammonia (as nitrogen) concentrations ranged from <5.89 mg/kg to 42.2 mg/kg among the
samples tested.

Total cyanide was not detected above the MDL (U-qualified) in the samples tested.
TPH ranged from <1.86 mg/kg to 71.8 mg/kg among the samples tested.

TOC concentrations ranged from <0.0477% to 0.42% among the subsamples tested.
Total solids ranged from 58.3% to 84.5% among the samples tested.

pH ranged from 7.91 to 8.90 among the samples tested which were also H-qualified. H-qualified
values indicate these samples were analyzed outside the method specified holding time.

e The pH holding times from SW 846 are not specified but have been recommended for as
little as 15 minutes. Because of the procedure for sample collection from a vessel including
sample prep and delivery to the laboratory, sample analysis was performed as soon as
possible, even though it did not meet the suggested holding time.

Organotin compounds monobutyltin, dibutyltin, and tributyltin were not detected in concentrations

above the LRLs in the samples tested with the exception of monobutyltin in CDP-07-7A (1.5
micrograms per kilogram [ug/kg]).
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Exhibit 3-2 summarizes the analytical results for these analytes in the discrete sediment

subsamples and composite samples (Reference and ODMDS) compared to the TEL and ERL.
Complete results are in Table 4.
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Exhibit 3-2. Analytical Results for Metals, Ammonia, Cyanide, TPH, Total Solids, TOC, and Organotins in Discrete Sediment Subsamples CDP-06 through CDP-09
Concentration (mg/kg or as otherwise indicated)
Inner Harbor Discrete Sample IDs and Composite Sample IDs
CDP-07A CDP-09C
Analyte CDP-06A | CDP-06B | CDP-06C | CDP-07A | Duplicate | CDP-07C | CDP-REF | CDP-ODMDS | CDP-08A | CDP-08C | CDP-09A | CDP-09C | Duplicate | CDP-REF | CDP-ODMDS TEL ERL
METALS January 2023 February/March 2022
Antimony <0.124 <0.0243 <0.0256 <0.0245 <0.0253 <0.0259 <0.0297 <0.0270 <0.274 <0.392 <0.222 <0.385 <0.421 <0.263 <0.268 X X
Arsenic 3.99 1.08 3.11 0.462 0.371 1.87 1.71 1.39 0.396 2.68 0.986 0.439 0.942 <0.0263 <0.0268 7.24 8.2
Beryllium 0.705 0.447 0.587 0.280 0.331 0.465 0.176 0.0655 0.0688 0.0414 0.111 0.137 0.168 <0.00526 <0.00538 X X
Cadmium 0.137 0.00849 0.0147 0.00525 0.0161 0.0199 0.0152 0.00909 <0.0274 <0.0392 0.0460 <0.0385 <0.0421 <0.0263 <0.0268 0.676 1.2
Chromium 7.11 4.25 5.70 5.04 4.31 5.00 2.91 1.27 1.94 3.76 2.46 2.50 2.28 <0.0788 <0.0805 52.3 81
Chromium (l11) 6.60 3.63 5.26 4.68 4.14 4.76 2.32 1.13 <2.05 3.76 2.46 2.50 2.28 <3.28 <2.22 X
Chromium (1V) 0.508 0.616 0.439 0.356 0.165 0.241 0.587 0.144 <1.97 <2.19 <2.08 <2.32 <2.07 <3.20 <2.14 X
Copper 15.4 5.09 4.69 5.41 17.5 7.21 1.68 0.435 1.42 0.979 1.65 3.57 1.25 <0.105 <0.107 18.7 34
Lead 10.8 3.63 7.55 3.74 9.18 7.37 2.730 1.700 1.91 2.61 2.43 3.60 2.89 <0.0263 <0.0268 30.24 46.7
Mercury 0.0263 0.0135 <0.00994 <0.00996 0.0118 0.0199 0.0121 <0.00999 0.00737 0.00759 0.0127 0.0136 0.0148 0.0189 0.00526 0.13 0.15
Nickel 8.74 4.55 10.0 3.22 3.72 8.30 3.03 1.17 0.968 1.34 2.07 1.72 2.17 <0.526 <0.538 15.9 20.9
Selenium 1.50 1.29 1.16 0.778 0.860 1.51 0.458 0.363 <0.550 <0.786 0.847 <0.772 <0.845 <0.526 <0.538 X X
Silver 0.0124 0.00262 0.00384 0.00589 0.0174 0.00571 0.00851 0.004 <0.0137 <0.0196 <0.0111 <0.0193 <0.0211 <0.0131 <0.0134 0.73 1
Thallium 0.0906 0.0643 0.0643 0.0464 0.0575 0.0744 0.0295 0.022 0.0229 <0.0196 0.0346 0.0343 0.0347 <0.0131 <0.0134 X X
Zinc 24.9 12.7 17.9 9.43 12.3 18.0 11.3 5.47 5.43 4.87 7.27 8.24 6.46 <0.526 <0.538 124 150
OTHERS January 2023 February/March 2022
Ammonia (as N) <6.21 <5.99 <6.11 <5.89 <6.11 8.03 13.4 <6.60 12.0 <11.8 <12.4 <11.8 <11.9 42.2 <12.6 X X
Cyanide, Total <0.0312 <0.0300 <0.0309 <0.0290 <0.0295 <0.0307 <0.0362 <0.0331 <0.0303 <0.0280 <0.0295 <0.0269 <0.0278 <0.0433 <0.0347 X X
TPH <6.20 <6.20 <6.20 67.4 66.2 71.8 <6.20 <1.86 <3.53 <3.55 <3.72 <3.55 <3.60 6.44 <3.74 X X
Solids, Total (%) 80.2 83.3 81.0 84.5 81.5 79.9 69.0 75.6 84.1 84.3 80.6 84.4 83.4 58.3 79.2 X X
TOC (%) <0.0584 <0.0599 <0.0570 <0.0521 <0.0477 <0.0553 <0.0597 <0.0548 0.02 <0.02 <0.02 <0.02 <0.02 0.42 0.10 X X
Monobutyltin (ug/kg) 0.37 <0.30 <0.32 1.5 <0.47 0.33 <0.40 <0.34 <1.1 0.43 <0.35 <0.31 <0.32 <0.43 <0.34 X X
Dibutyltin (ug/kg) <0.24 <0.22 <0.23 0.75 <0.24 <0.24 <0.29 <0.25 <0.76 <0.22 <0.26 <0.23 <0.24 <0.31 <0.25 X X
Tributyltin (ug/kg) 0.78 <0.50 <0.52 <0.50 <0.53 <0.54 <0.66 <0.56 <1.8 <0.50 <0.58 <0.51 <0.53 <0.70 <0.55 X X

“<” Less-than symbol indicates that the analyte concentration was not detected above the MDL (U-qualified). Value indicates the MDL.
x = No TEL or ERL published for that parameter
See Table 4 for complete results
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3.3.2 Pesticides and Total PCBs

Pesticide analytes were not detected above the MDLs (U-qualified) in the samples tested with the
exception of 6-BHC (J-qualified) in the Reference (March 2022) composite. Pesticide analytes
chlordane (technical), dieldrin, y-BHC (lindane), and toxaphene were reported with MDLs in at
least one sample that exceed the respective TEL and (or) ERL in the samples tested.

Total PCBs were not detected above the MDL (U-qualified) in the samples tested. The project
sediment samples had MDLs ranging between 1.12 pg/kg to 1.70 pg/kg, which slightly exceeded
the target detection limit for Total PCBs (1.0 pg/kg) in the SAP. The elevated detection limits for
Total PCBs are well below the TEL and ERL thresholds; therefore, impact to data quality is
considered minimal.

Complete results for pesticides and total PCBs are in Table 5.

3.3.3 PAHSs

The 15 PAH analytes tested were detected below the LRLs in the samples tested. Two PAH
analytes (benzo[b&k] fluoranthene and phenanthrene) were detected above the MDLs (J-
gualified) in the Reference Area (March 2022) composite sample. The detected concentrations
for these two PAHs were below the applicable TEL and (or) ERL. MDLs for the PAH compounds
were below applicable TELs and ERLs and below target detection levels from the SAP.

Total LPAHs and total HPAHs were calculated from the sum of individual PAHs and are defined
following Table-4-1 of the SAP. Total LPAHs ranged from 8.28 ug/kg to 12.9 ug/kg among the
samples tested. Total HPAHs ranged from to 12.4 ug/kg to 20.3 pg/kg among the samples tested.
Total PAHs ranged from 20.7 pg/kg to 33.2 pg/kg among the samples tested. Total LPAH, Total
HPAHSs, and Total PAHs concentrations were highest in the Reference (March 2022) composite
sample. Total LPAHs, Total HPAHSs, and Total PAHs were below applicable TELs and ERLSs for
the samples tested.

Complete results are in Table 6.

3.3.4 SVOCs

Most SVOCs were reported below MDLs (U-qualified) with specific SVOC analytes detected
above the LRL in one or more samples tested. SVOC analytes detected above the LRLs include
bis(2-ethylhexyl) phthalate, di-n-butyl phthalate, di-n-octyl phthalate, and total phenol, as
referenced below.

e Total phenol was detected above the LRL in CDP-06-6C and the ODMDS composite
(January 2023).

e The four SVOC analytes (bis(2-ethylhexyl) phthalate, di-n-butyl phthalate, di-n-octyl
phthalate, and total phenol) were detected above the LRLs in CDP-07-7C. SVOC analyte
di-n-butyl phthalate was detected above the LRL in CDP-07-7A.

e Bis(2-ethylhexyl) phthalate was detected above the LRL in CDP-08-8A and CDP-08-8C.

e Bis(2-ethylhexyl) phthalate was detected above the LRL in CDP-09C (Core 1), and total
phenol was detected above the LRL in CDP-09 (Core 2).

¢ Di-n-butyl phthalate was detected above the LRL in the Reference composite (March
2022) and ODMDS composite (March 2022).
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TEL or ERL criteria values are not listed for the SVOC analytes except for bis(2-ethylexyl)
phthalate. The reported concentrations for bis(2-ethylexyl) phthalate (<1.43 pg/kg to 19.8 pg/kg)
in the samples tested were below the TEL concentration value of 182 ug/kg.

Additional data qualifiers B, C+, CQb, and V were listed for specific SVOC analytes, in specific
subsamples and composite samples tested. C+ qualified values indicate the associated
calibration QC is higher than the established quality control criteria for accuracy. CQb-qualified
values indicate the calibration standard exceeded acceptable criteria. Since the calibration
standard was found above the target detection limit and all corresponding pesticides results were
reported as either non-detects (U-qualified) or below the LRL, the results were not affected, and
the data are acceptable. V-qualified values indicate that the analyte was detected in both the
sample and the method blank. None of the MDLs exceeded the TEL or ERL, therefore impact to
data quality is considered minimal.

Complete results are in Table 7.

3.4 Elutriate and Water Chemistry

Analytical results for site water samples and elutriates generated from the DMMU composites are
presented in Tables 8 through 11 along with results for the Reference composite and the New
Work ODMDS composite samples. Results for water and elutriate samples are compared to
applicable CMC and TWQS (acute) values. The CMC is defined in Subsection 2.6.2. The
elutriate and water chemistry laboratory case narrative and data are in Appendix E.

3.4.1 Metals, Ammonia, Cyanide, TOC, TSS, TPH and Organotins

Two or more metals were detected above the MDL (J-qualified) or above the LRLs in the samples
tested except for antimony, beryllium, trivalent chromium, mercury, silver, and thallium, which
were U-qualified in the samples tested. None of metals were detected in concentrations above
the CMCs or TWQS with the exception of copper. The reported concentration for copper in CDP-
07 elutriate (5.30 micrograms per liter [ug/L]) slightly exceeded the CMC (4.8 ug/L) but was below
the TWQS (13.5 ug/L).

Additional data qualifiers A, B, B1, B2, H, V, V2 were listed for most metals analyzed in the
elutriate and site water samples tested. A-qualified, B-qualified, and V-qualified values have
previously been defined. Bl-qualified values indicate the associated method blank is lower than
the established quality control criteria. B2-qualified values indicate the analyte was detected in
the associated leach blank. H-qualified values indicate the parameter was analyzed outside the
method specified holding time. V2-qualified values indicate the analyte was detected in the
sample and the associated leach blank. The MDLs did not exceed the CMC or TWQS; therefore,
impact to data quality is considered minimal.

Hexavalent chromium ranged from 0.0206 pg/L to 28.9 ug/L among the samples tested. The
concentrations of hexavalent chromium in the samples tested were below the CMC (1,100 ug/L)
and TWQS (1,090 pg/L).

Organotin compound monobutyltin was detected in concentrations above the LRLs in CDP-07
site water, the ODMDS site water sample (January 2023), and the elutriate samples with the
exception of CDP-06-E. Dibutyltin was detected above the LRL in the Reference site water
sample (March 2022). Tributyltin was not detected above the MDL in the samples tested.
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Organotin analytes in site water samples CDP-06, CDP-07, CDP-REF (January 2023), CDP-
ODMDS (January 2023), and elutriate sample CDP-09 were qualified with an * which indicates
the result is an outlier for that method of analysis (received and/or analyzed out of hold).

o The four site water samples and one elutriate sample were qualified as being analyzed
past their holding time for organotins. Upon review, the exceedances for the site water
samples were either due to extraction past the 7-day holding time or the 40-day analysis
time once the extraction was completed, and were primarily because of the time required
for sampling, shipping to the primary laboratory, and then shipping of the samples to the
subcontract laboratory for analysis. In addition, the analytical laboratory had quality
control exceedances with the calibration verification standards. The associated samples
required reanalysis past the holding time. Although outside holding time, the
concentration in the site water does not affect the results for evaluation for STFATE
requirements, which is the primary reason for analysis of sample elutriates.

The holding time qualifier for the elutriate is erroneously included based on the
subcontracted Laboratory Information Management System (LIMS) processes. When the
sediment and site water were shipped to the primary laboratory, the preparation of the
elutriate was performed within holding time, and the elutriate was then sent to the
subcontract laboratory. At this point the holding time was reset and provided one week
from that point for extraction. Extraction was performed within seven (7) days, and then
analysis was performed within the required 40 days. The LIMS inserted the qualifier since
the initial sampling date was used instead of the elutriate extraction date.

Ammonia (as nitrogen) ranged from <0.0200 mg/L to 1.45 mg/L among the samples tested.

Ammonia in CDP-09 site water sample was H-qualified which indicates this parameter was
analyzed outside the method holding time.

e Sample analysis was performed one day past the recommended hold time. This qualifier
is on a site water sample which provides background levels for the preparation of the
elutriates. Although outside holding time, the concentration in the site water does not affect
the results for evaluation for STFATE requirements, which is the primary reason for
analysis of sample elutriates.

Total cyanide was not detected above the MDL (U-qualified) in the samples tested.

TPH concentrations were detected above the MDL (J-qualified) in CDP-07 site water (1.96 mg/L),
the ODMDS site water January 2023 (1.78 mg/L), and elutriate samples CDP-06-E (1.41 mg/L)
and CDP-07-E Duplicate (1.30 mg/L).

TOC ranged from <0.07 mg/L to 2.6 mg/L among the samples tested.

TSS ranged from 1.68 mg/L to 99.2 mg/L among the samples tested.

Salinity ranged from 27.0 part per thousand (ppt) to 30.4 ppt among the site water samples tested.

Elutriate and water sample results are summarized in Exhibits 3-3 and 3-4, respectively.
Complete results are in Table 8.
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Exhibit 3-3. Elutriate Analysis Results for Metals, Ammonia, Cyanide, TOC, TSS, TPH, and Organotins Detected in One or
More Samples

Inner Harbor Elutriate Samples TWQS
Analyte CDP-06 CDP-07 CDP-07 Dup CDP-08 CDP-09 CMC Acute
Metals (ug/L) January 2023 February/March 2022
Arsenic 1.46 0.752 1.78 5.59 8.85 69 149
Cadmium 0.384 <0.250 <0.250 <0.500 <0.500 40 40
Chromium, Hexavalent 0.0276 0.0206 0.0388 27.0 17.5 1100 1090
Copper <1.00 5.30 <2.00 <2.00 2.76 4.8 135
Nickel 2.74 2.97 1.61 3.17 4.49 74 118
Selenium <1.65 <1.65 <1.65 <3.30 3.53 290 564
Zinc 2.08 2.18 1.48 2.16 <2.00 90 92.7
Organotins (ug/L)

Monobutyltin <0.058 0.065 0.17 0.120 0.160 X X
Dibutyltin <0.015 <0.0083 <0.0073 0.012 0.012 50 X
Tributyltin <0.024 <0.014 <0.012 <0.012 <0.012 0.42 0.24

Others (mg/L)
Ammonia (as N) 0.660 0.689 0.970 0.630 0.553 X X
TOC 25 2.6 2.2 0.10 <0.07 X X
Cyanide, Total <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.001 0.0056
TSS 1.89 1.68 7.42 2.42 4.17 X
TPH 1.41 <0.470 1.30 <0.438 <0.453 X

Bolded values exceed the CMC.

x = No CMC and (or) Texas water quality standard values published for this parameter

<#.## = The analyte was not detected at or above the MDL (= U-qualified). The value after the less-than symbol represents the MDL.
See Table 8 for complete results.
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Exhibit 3-4. Site Water Analysis Results for Metals, Ammonia, Cyanide, TOC, TSS, TPH, and Organotins Detected in One or More Site Water Samples
Inner Harbor Site Water Samples
TWQS
Analyte CDP-06 CDP-07 CDP-REF CDP-ODMDS CDP-08 CDP-09 CDP-REF CDP-ODMDS CMC Acute
Metals (ug/L) Samples Collected in January 2023 Samples Collected in February/March 2022
Arsenic 1.23 1.43 1.21 1.56 6.70 8.88 6.70 6.65 69 149
Cadmium <0.250 <0.250 0.312 <0.250 <0.500 <0.500 <0.500 <0.500 40 40
Chromium <0.400 0.450 0.448 <0.400 <0.800 <0.800 <0.800 <0.800 X X
Chromium, Hexavalent 28.9 26.6 7.62 9.69 6.12 5.46 6.14 6.34 1100 1090
Copper 1.31 1.23 <1.00 <1.00 <2.00 <2.00 <2.00 <2.00 4.8 13.5
Lead 0.539 <0.500 <0.500 <0.500 <1.00 <1.00 <1.00 <1.00 210 133
Nickel 0.531 0.626 0.302 <0.250 <0.500 0.820 0.655 1.20 74 118
Selenium <1.65 <1.65 <1.65 <1.65 <3.30 3.07 <3.30 <3.30 290 564
Zinc <1.00 1.32 <1.00 1.11 <2.00 <2.00 <2.00 <2.00 90 92.7
Organotins (ug/L)

Monobutyltin <0.029 0.083 0.049 0.067 <0.029 <0.029 0.033 <0.029 X X
Dibutyltin <0.0073 <0.0073 <0.0073 <0.0073 <0.0073 <0.0073 0.076 0.020 50 X
Tributyltin <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 0.42 0.24

Others (mg/L)

Ammonia (as N) 0.630 1.45 0.520 0.621 <0.0200 0.479 0.438 0.480 X X
TOC 2.2 25 2.3 2.0 0.20 <0.07 0.22 0.16 X X

Cyanide, Total <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.001 0.0056
TSS 14.3 23.5 9.47 6.95 99.2 33.8 2.00 3.05 X
TPH <0.484 1.96 <0.489 1.78 <0.436 <0.453 <0.448 <0.442 X X

x = No CMC and (or) Texas water quality standard values published for this parameter

<#.## = The analyte was not detected at or above the MDL (U-qualified). The value after the less-than symbol represents the MDL.
See Table 8 for complete results.
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3.4.2 Pesticides and Total PCBs

Pesticide analytes were not detected above the MDL (U-qualified) in the samples tested. The
MDL and LRL for toxaphene at 0.299 ug/L and 0.300 pg/L were above the CMC (0.21 pg/L) and
TWQS (0.21 pg/L) in the samples tested.

Additional data qualifiers B2, C+, CQ, and CQe were listed for specific pesticide analytes among
the samples tested. B2-qualified values and C+-qualified values were previously defined. CQ-
gualified values indicate the associated calibration quality control was higher than the established
quality control criteria for accuracy. CQe-qualified values indicate the instrument calibration
standard #1 was removed so the LRL was raised to the instrument calibration standard #2 (from
2.5 to 5). Since the calibration standard was found above the target detection limit and all
corresponding pesticides results were reported as non-detects (U-qualified), the results were not
affected, and the data are acceptable.

Total PCBs were not detected above the MDL (U-qualified) in the samples tested.
Complete results are in Table 9.

3.4.3 PAHSs

PAHs were not detected above the MDL (U-qualified) in the samples tested. There was little
variation in the calculated concentrations for total LPAHs (1.65 pg/L to 1.69 pg/L), total HPAHs
(2.48 pg/L to 2.81 pg/L), and total PAHs (4.13 pg/L to 4.50 pg/L) among the samples tested.
Complete results are presented in Table 10.

3.4.4 SVOCs

Two of the 41 SVOCs tested, including diethyl phthalate and di-n-butyl phthalate, were detected
above the LRL in one or more site water samples and elutriate samples tested. The SVOC
analyte concentrations were below the applicable CMC or TWQS among the samples tested.

Additional data qualifiers B, B2, C+, CQd, V, and V2 for specific SVOCs. These data qualifiers
were previously defined except for CQd. CQd-qualified values indicate the CCVs were out of
control high. There were not hits in the sample and data is unaffected. The MDLs did not exceed
the CMC or TWQS; therefore, impact to data quality is considered minimal. Complete results are
in Table 11.

3.5 Water Column Bioassays

SPP tests were performed with the atherinoid fish Menidia beryllina (inland silverside) and
planktonic and juvenile life stages of the mysid crustacean Americamysis bahia (opossum
shrimp). Elutriate test results were compared to results of the control (laboratory-prepared
artificial seawater [Instant Ocean Sea Salt or Hawaiian Marine Mix]). The complete toxicity testing
reports (May 17, 2022 and May 18, 2023) by NWDLS are in Appendix G.

Results of the SPP tests are used to determine if STFATE modeling is required. For the project
samples analyzed (CDP-6 through CDP-9), survival in the dilutions for these samples across test
species was greater than 50%. As stated in the project SAP, “if less than 50% mortality occurs
in the SPP treatments, it is not possible to calculate an LCso. In such cases, the LCso is assumed
to be >100%. Based on the elutriate chemistry results, the analytes tested (metals, pesticides, or
ammonia) did not exceed the corresponding CMC except for copper in CDP-07-E. Therefore,
Tier Il STFATE modeling was required for sample CDP-07.
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3.5.1 Americamysis bahia 96-Hour Bioassay

The 96-hour SPP tests with A. bahia for project samples CDP-08 and CDP-09 were initiated on
April 4, 2022 and terminated on April 8, 2022. Survival in the site water controls for project
samples CDP-08 and CDP-09 were 96% and 98%, meeting the acceptability criterion of greater
than or equal to (2) 90% survival. Mean survival in the 100% elutriate concentration was 98%
and 96%, respectively, and was 100% in the Reference. The results were not statistically different
than the controls.

The 96-hour SPP tests with A. bahia for project samples CDP-06 and CDP-07 were initiated on
February 14, 2023 and terminated on February 18, 2023. Survival in the site water controls for
project samples CDP-06 and CDP-07 were 100% and 98%, meeting the acceptability criterion of
290% survival. Mean survival in the 100% elutriate concentration was 98% respectively, and 98%
in the Reference. The results were not statistically different than the controls. The estimated
LCso was >100% for project samples CDP-06 through CDP-09. Survival rates for the samples
are summarized in Exhibit 3-5.

Summaries of the test conditions including survivorship raw data bench sheets, water quality
measurements, and ammonia concentrations for testing conducted in April 2022 are provided in
PDF pages 111 through 118 of the NWDLS (May 17, 2022) toxicity testing report (Appendix G).
The results of the reference toxicant test using copper with A. bahia are provided as PDF pages
178 through 181 of the NWDLS (May 17, 2022) toxicity testing report (Appendix G).

Summaries of the test conditions including survivorship raw data bench sheets, water quality
measurements, and ammonia concentrations for testing conducted in February 2023 are provided
in PDF pages 4 to 5, and pages 31 through 49 of the NWDLS (May 18, 2023) toxicity testing
report (Appendix G). The results of the reference toxicant test using potassium chloride with A.
bahia are provided as PDF pages 50 through 63 of the NWDLS (May 18, 2023) toxicity testing
report (Appendix G).

Exhibit 3-5. Summary of Survival Data for 96-hour SPP Tests Using A. bahia

Statistically
Mean Significantly Less
Concentration Survival Than Control? LCso
Sample ID (%) (% [+ SD]) (yes/no) (%)
January 2023

REF (site water control)* 98 (+ 4.5)
CDP-06 (site water control)* 100 (£ 0.0)
CDP-07 (site water control)* 98 (+ 4.5)

REF (elutriate)* 100 98 (+ 4.5) No >100
CDP-06 (elutriate)* 100 98 (+ 4.5) No >100
CDP-07 (elutriate)* 100 98 (+ 4.5) No >100

February/March 2022
REF (site water control)** 98 (+ 4.5)
CDP-08 (site water control)** 96 (£ 5.5)
CDP-09 (site water control)** 98 (£ 4.5)

REF (elutriate)** 100 100 (+ 0.0) No >100
CDP-08 (elutriate)** 100 98 (£ 4.5) No >100
CDP-09 (elutriate)** 100 96 (+ 8.9) No >100

*Source: PDF Pages 4 to 5, and 31 to 49 of the toxicology laboratory report (05/18/2023) by NWDLS (Appendix G)
**Source: PDF Pages 5 and 33 to 47 of the toxicology laboratory report (05/17/2022) by NWDLS (Appendix G)
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3.5.2 Menidia beryllina 96-Hour Bioassay

The 96-hour SPP tests with M. beryllina for project samples CDP-08 and CDP-09 were initiated
on April 4, 2022 and terminated on April 8, 2022. Survival in the site water controls for project
samples CDP-08 and CDP-09 were 98% and 94%, meeting the acceptability criterion of 290%
survival. Mean survival in the 100% elutriate concentration were 96% and 92%, respectively, and
was 98% in the Reference.

The 96-hour SPP tests with M. beryllina for project samples CDP-06 and CDP-07 were initiated
on February 14, 2023 and terminated on February 18, 2023. Survival in the site water controls
for project samples CDP-06 and CDP-07 were 98% respectively, meeting the acceptability
criterion of 290% survival. Mean survival in the 100% elutriate concentration were 96% and 98%,
respectively, and was 92% in the Reference.

The results were not statistically different than the controls. The estimated LCso values were
>100% for project samples CDP-06 through CDP-09. The mean survival results for these tests
are summarized in Exhibit 3-6.

Summaries of the test conditions including survivorship raw data bench sheets, water quality
measurements, and ammonia concentrations for CDP-08 and CDP-09 are provided in PDF pages
119 through 126 of the NWDLS (May 17, 2022) toxicity testing report (Appendix G). Results of
the Reference toxicant test using copper with M. beryllina are provided as PDF pages 159 through
170 of the NWDLS (May 17, 2022) toxicity testing report (Appendix G). Summaries of the test
conditions including survivorship raw data bench sheets, water quality measurements, and
ammonia concentrations for CDP-06 and CDP-07 are provided in PDF page 4 to 5, and 64
through 82 of the NWDLS (May 18, 2023) toxicity testing report (Appendix G). Results of the
Reference toxicant test using potassium chloride with M. beryllina are provided as PDF pages 83
through 94 of the NWDLS (May 18, 2023) toxicity testing report (Appendix G).

Exhibit 3-6. Summary of Survival Data for 96-hour SPP Tests Using Menidia beryllina

Statistically
Mean Significantly Less
Concentration Survival Than Control? LCso
Sample ID (%) (% [+ SD]) (yes/no) (%)
January 2023

REF (site water control)* 94 (£ 5.5)
CDP-06 (site water control)* 98 (+ 4.5)
CDP-07 (site water control)* 98 (+ 4.5)

REF (elutriate)* 100 92 (+ 8.4) No >100
CDP-06 (elutriate)* 100 96 (+ 8.9) No >100
CDP-07 (elutriate)* 100 98 (+ 4.5) No >100

February/March 2022

REF (site water control)** 100 (£ 0.0)
CDP-08 (site water control)** 98 (£ 4.5)
CDP-09 (site water control)** 94 (+ 8.9)

REF (elutriate)** 100 98 (£ 4.5) No >100
CDP-08 (elutriate)** 100 96 (£ 5.5) No >100
CDP-09 (elutriate)** 100 92 (£ 8.4) No >100

* Source: PDF Pages 4 to 5, and 64 to 82 of the toxicology laboratory report (05/18/2023) by NWDLS (Appendix G)
** Source: PDF Pages 6 and 121 to 127 of the toxicology laboratory report (05/17/2022) by NWDLS (Appendix G)
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3.5.3 Americamysis bahia Plankton 48-Hour Bioassay

The 48-hour SPP tests with planktonic life stage A. bahia for project samples CDP-08 and CDP-
09 were initiated on April 4, 2022 and terminated on April 6, 2022. Survival in the site water
controls for project samples CDP-08 and CDP-09 were 98% and 100%, meeting the acceptability
criterion of 290% survival. Mean survival in the 100% elutriate concentration were 96% and 98%,
respectively, and was 100% in the Reference. The results were not statistically different than the
controls.

The 48-hour SPP tests with planktonic life stage A. bahia for project samples CDP-06 and CDP-
07 were initiated on February 14, 2023 and terminated on February 16, 2023. Survival in the site
water controls for project samples CDP-06 and CDP-07 were 100% respectively, meeting the
acceptability criterion of 290% survival. Mean survival in the 100% elutriate concentration were
100% respectively and was 100% in the Reference. The results were not statistically different
than the controls. The estimated LCso values were >100% for project samples CDP-06 through
CDP-09. The mean survivorship results for the samples are summarized in Exhibit 3-8.

Summaries of the test conditions including survivorship raw data bench sheets, water quality
measurements, and ammonia concentrations for CDP-08 and CDP-09 are provided in PDF pages
103 through 110 in the NWDLS (May 17, 2022) toxicity testing report (Appendix G). Results of
the 48-hour acute Reference toxicant test using copper with A. bahia are provided as PDF pages
171 through 177 of the NWDLS (May 17, 2022) toxicity report (Appendix G). Summaries of the
test conditions including survivorship raw data bench sheets, water quality measurements, and
ammonia concentrations for CDP-06 and CDP-07 are provided in PDF pages 4 through 24 in the
NWDLS (May 18, 2023) toxicity testing report (Appendix G). Results of the 48-hour acute
Reference toxicant test using copper with A. bahia are provided as PDF pages 25 through 30 of
the NWDLS (May 18, 2023) toxicity report (Appendix G).

Exhibit 3-7. Summary of Survival Data for 48-hour SPP Tests Using Planktonic Life
Stage Americamysis bahia

Statistically
Mean Significantly Less
Concentration Survival Than Control? LCso
Sample ID (%) (% [+ SD]) (yes/no) (%)
January 2023

REF (site water control)* 98 (+ 4.5)
CDP-06 (site water control)* 100 (£ 0.0)
CDP-07 (site water control)* 100 (£ 0.0)

REF (elutriate)* 100 100 (£ 0.0) No >100
CDP-06 (elutriate)* 100 100 (£ 0.0) No >100
CDP-07 (elutriate)* 100 100 (£ 0.0) No >100

February/March 2022

REF (site water control)** 100 (£ 0.0)
CDP-08 (site water control)** 98 (£ 4.5)
CDP-09 (site water control)** 100 (+ 0.0)

REF (elutriate)** 100 100 (+ 0.0) No >100
CDP-08 (elutriate)** 100 96 (£ 5.5) No >100
CDP-09 (elutriate)** 100 98 (£ 4.5) No >100

*Source: PDF Pages 4 to 24 of the toxicology laboratory report (05/18/2023) by NWDLS (Appendix G)
**Source: PDF Page 5 and 18 to 32 of the toxicology laboratory report (05/17/2022) by NWDLS (Appendix G)
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3.6 Whole Sediment (Solid Phase) Bioassays

The SP toxicity tests were performed with the amphipod crustacean Leptocheirus plumulosus and
the mysid crustacean Americamysis bahia.

3.6.1 Leptocheirus plumulosus 10-day Bioassay

The 10-day SP tests with L. plumulosus for CDP-08 and CDP-09 were initiated on April 15, 2022
and terminated on April 25, 2022. Mean survival in the control was 91%, which met the RIA
recommended acceptability criterion of 290%. Mean survival in the project sediments CDP-08
and CDP-09 were 89% and 92% and was 90% in the Reference.

The 10-day SP tests with L. plumulosus for CDP-06 and CDP-07 were initiated on February 17,
2023 and terminated on February 27, 2023. Mean survival in the control was 94%, which met the
RIA recommended acceptability criterion of 290%. Mean survival in the project sediments CDP-
06 and CDP-07 were 89% respectively and was 91% in the Reference. Mean survival across the
project samples was either greater than the Reference or less than 20% below the Reference,
indicating that the samples met the LPC for benthic toxicity as defined in the RIA. Mean survival
for the samples is summarized in Exhibit 3-8.

Summaries of the test conditions including raw survivorship data bench sheets, water quality
parameters, and ammonia concentrations for CDP-08 and CDP-09 are summarized in PDF pages
83 through 92 of NWDLS (May 17, 2022) toxicity report (Appendix G). The results of the 48-hour
Reference toxicant test using cadmium chloride (CdCl;) with L. plumulosus are provided as PDF
page 144 of NWDLS (May 17, 2022) toxicity report (Appendix G). Summaries of the test
conditions including raw survivorship data bench sheets, water quality parameters, and ammonia
concentrations for CDP-06 and CDP-08 are summarized in PDF pages 95 through 109 of NWDLS
(May 18, 2023) toxicity report (Appendix G). The results of the 48-hour Reference toxicant test
using cadmium chloride (CdCl;) with L. plumulosus are provided as PDF page 110 of NWDLS
(May 18, 2023) toxicity report (Appendix G).

Exhibit 3-8. Summary of Survival Data for the 10-Day SP Tests Using Leptocheirus

plumulosus
Statistically
Significantly
Mean Standard Significant Less Than Exceeds
Survival | Deviation Effect? Reference? LPC?
Sample ID (%) (%) (>20% Effect?) (yes/no) (yes/no)
January 2023
Control* 94 -3.30, No
REF (Reference)* 91 0.00, No
CDP-06 Composite* 89 4.2 2.20, No No No
CDP-07 Composite* 89 4.2 2.20, No No No
February/March 2022
Control** 91 -1.11
REF (Reference)** 90 0.00
CDP-08 Composite** 89 55 1.11, No No No
CDP-09 Composite** 92 5.7 -2.22, No No No

LPC = limiting permissible concentration
* Source: PDF Pages 95 to 109 of the toxicology laboratory report (05/18/2023) by NWDLS (Appendix G)
** Source: PDF Pages 7 and 84 to 85 of the toxicology laboratory report (05/17/2022) by NWDLS (Appendix G)
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3.6.2 Americamysis bahia 10-Day Bioassay

The 10-day SP tests with A. bahia for CDP-08 and CDP-09 were initiated April 15, 2022 and
terminated on April 25, 2022. The tests were validated by 90% mean survival in the control,
meeting the acceptability criterion of 290%. Mean survival in the project sediments CDP-08 and
CDP-09 were 90% and 89% and was 90% in the Reference.

The 10-day SP tests with A. bahia for CDP-06 and CDP-07 were initiated February 17, 2023 and
terminated on February 27, 2023. The tests were validated by 91% mean survival in the control,
meeting the acceptability criterion of 290%. Mean survival in the project sediments CDP-06 and
CDP-07 were 87% and 88% and was 91% in the Reference.

Project samples did not result in mean survival that was greater than 10% different from that of
the Reference, indicating that the samples met the LPC for benthic toxicity as defined in the RIA.
Mean survival for test samples is summarized in Exhibit 3-9.

Summaries of the test conditions including raw survivorship data bench sheets, water quality
parameters, and ammonia concentrations for CDP-08 and CDP-09 are summarized in PDF pages
93 through 102 of NWDLS (May 17, 2022) toxicity report (Appendix G). The results of the 7-day
Reference toxicant test using copper with A. bahia are provided as PDF pages 145 through 158
of NWDLS (May 17, 2022) toxicity report (Appendix G). Summaries of the test conditions
including raw survivorship data bench sheets, water quality parameters, and ammonia
concentrations for CDP-06 and CDP-07 are summarized in PDF pages 95 and 112 through 132
of NWDLS (May 18, 2023) toxicity report (Appendix G). The results of the 7-day Reference
toxicant test using potassium chloride with A. bahia are provided as PDF pages 133 through 146
of NWDLS (May 18, 2023) toxicity report (Appendix G).

Exhibit 3-9. Summary of Survival Data for the 10-Day SP Tests Using Americamysis

bahia
Statistically
Significantly
Mean | Standard Significant Less Than
Survival | peviation Effect? Reference? Exceeds
Sample ID (%) (%) (>10% Effect?) (yes/no) LPC? (yes/no)
January 2023
Control* 91 0.00
REF (Reference)* 91 0.00
CDP-06 Composite* 87 5.7 4.40, No No No
CDP-07 Composite* 88 5.7 3.30, No No No
February/March 2022
Control** 90 0.00
REF (Reference)** 90 0.00
CDP-08 Composite** 90 3.5 0.00, No No No
CDP-09 Composite** 89 4.2 1.11, No No No

LPC = limiting permissible concentration
* Source: PDF Pages 95 and 112 to 131 of the toxicology laboratory report (05/18/2023) by NWDLS (Appendix G)
** Source: PDF Pages 8 and 94 to 95 of the toxicology laboratory report (05/17/2022) by NWDLS (Appendix G)
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3.7 Bioaccumulation Potential Tests

The bioaccumulation potential tests were performed with the bi-valve mollusk Mercenaria
mercenaria (hard clam/quahog) and polychaete Nereis Virens (sand worm).

The 28-day bioaccumulation tests with A. virens and M. mercenaria for project samples CDP-08
and CDP-09 were initiated on March 18, 2022 and March 17, 2022, respectively, and both tests
were terminated on April 15, 2022. Mean survival in the control was 91% for M. mercenaria and
92% for A. virens. Mean survival in the Reference was 92% for M. mercenaria and 91% for A.
virens. Survival in the project sediment samples CDP-08 and CDP-09 were 91% and 84% in M.
mercenaria and 88% and 96% for A. virens.

The 28-day bioaccumulation tests with A. virens and M. mercenaria for project samples CDP-06
and CDP-07 were initiated on March 3, 2023 and terminated on March 31, 2023. Mean survival
in the control was 99% for M. mercenaria and 87% for A. virens. Mean survival in the Reference
was 99% for M. mercenaria and 96% for A. virens. Survival in the project sediment samples CDP-
06 and CDP-07 were 99% and 96% in M. mercenaria and 94% and 89% for A. virens.

Mean survival results for the samples are summarized in Exhibit 3-10.

Summaries of the test conditions including raw survivorship data bench sheets, water quality
measurements, ammonia concentrations, and tissue weight for A. virens and M. mercenaria in
project samples CDP-08 and CDP-09 are provided as PDF pages 63 through 72, and 73 through
82, respectively, in NWDLS (May 17, 2022) toxicity report (Appendix G).

Summaries of the test conditions including raw survivorship data bench sheets, water quality
measurements, ammonia concentrations, and tissue weight for M. mercenaria and A. virens in
project samples CDP-06 and CDP-07 are provided as PDF pages 147 through 163, and 165
through 179, respectively, in NWDLS (May 18, 2023) toxicity report (Appendix G).

Exhibit 3-10. Summary of Survival Data for Mercenaria mercenaria and Alitta virens

Mean Survival (%)
Sample ID M. mercenaria | A.virens
January 2023

Control* 99 87

REF (Reference)* 99 96
CDP-06 Composite* 99 94
CDP-07 Composite* 96 89

February/March 2022

Control** 91 92

REF (Reference)** 92 91
CDP-08 Composite** 91 88
CDP-09 Composite** 84 96

* Source: PDF Pages 149 and 165 of the toxicology laboratory report (05/18/2023) by NWDLS (Appendix G)
** Source: PDF Page 8 of the toxicology laboratory report (05/17/2022) by NWDLS (Appendix G)
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3.8 Tissue Chemistry

Wet and dry weight tissue chemistry results for M. mercenaria and A. virens for the inner harbor
project samples CDP-06 through CDP-09, applicable Reference samples, and pre-exposure tests
are presented in Tables 12 through 20.

Tissue chemistry results for project samples CDP-06 and CDP-07 are compared to the Reference
sample collected in January 2023 and to applicable screening benchmarks. Tissue chemistry
results for project samples CDP-08 and CDP-09 are compared to the Reference sample collected
in March 2022 and to applicable screening benchmarks. The laboratory reports for tissue
chemistry analyses are in Appendix E. Complete results of statistical analyses and
transformations for M. mercenaria and A. virens are in Appendices F-1 and F-2, respectively.

e Please note that numerous results were reported with an H qualifier, which indicates a
holding time exceedance. This is due to the LIMS which automatically assigns qualifiers
based on the test and specific criteria maintained in the LIMS for analysis. The LIMS in
this case did not distinguish the matrix of the samples tested, which were frozen tissue
samples. As stated in Appendix B, footnote “h” of the Regional Implementation Agreement
specifies that frozen tissues may be held for up to one year at -20 Deg C, and for this
reason, the sample hold times were met as specified in the guidance.

3.8.1 Total Solids

Total solids were analyzed in M. mercenaria and A. virens tissues from the four project samples
along with the Reference and pre-exposure tissues. Analytical results for dry weight total solids
tissue in M. mercenaria and A. virens tissues are in Table 12.

Total solids in M. mercenaria tissue ranged from 8.05% to 14.9% among project samples, the
Reference, and pre-exposure tissue. Total solids in A. virens tissue ranged from 10.7% to 15.2%
among project samples, the Reference, and pre-exposure tissue.

3.8.2 Metals and Total Petroleum Hydrocarbons (TPH)

Thirteen metals and TPH were tested in M. mercenaria and A. virens tissues from four inner
harbor project samples along with the Reference and pre-exposure tissues.

Mercenaria mercenaria

Most metals tested in M. mercenaria tissue were detected in concentrations greater than the MDL
(in one or more replicates) in one or more project samples. The exceptions were antimony and
mercury which were not detected above the MDL (U-qualified) for any sample. Mean
concentrations for cadmium (CDP-07), lead (CDP-07), and thallium (CDP-06 and CDP-07) were
statistically significantly greater than those of the Reference tissue (2023). The results did not
exceed the FDA action levels.

Chromium, copper, and nickel were detected in both the sample and the method blank (V-
gualified) in one or more replicates in the project samples and the pre-exposure tissues. Lead
and zinc were V-qualified in the replicates in project samples CDP-06, CDP-07, the Reference
(2023) and the pre-exposure tissues. Arsenic, chromium, copper, nickel, and selenium were A-
gualified in specific replicates in project samples CDP-06, CDP-07, and the Reference (2023),
which indicates the detection limits were elevated due to an abundance of non-target analytes.
Mercury was detected in the method blank (B-qualified) in Replicate 1 in CDP-08 and CDP-09.
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TPH mean wet weight concentrations in M. mercenaria tissues ranged from 10.4 mg/kg to 152
mg/kg in CDP-06. Mean concentrations for TPH in project samples CDP-08 and CDP-09 were
statistically significantly greater than that of the Reference (2022). There is not a FDA action level
for TPH.

e The fact sheet from the Agency for Toxic Substances and Disease Registry (ATSDR 1999)
states that TPH is a term used to describe a large family of several hundred chemical
compounds originally from crude oil. Crude oil is used to make petroleum products, which
can contaminate the environment. Because there are so many different chemicals in crude
oil and in other petroleum products, it is not practical to measure each one separately.
However, it is useful to measure the total amount of TPH at a site to evaluate and screen
potential constituents of concern and intensity. Scientists do this by dividing TPH into
groups of petroleum hydrocarbons that act alike in soil or water. These groups are called
petroleum hydrocarbon fractions. Each fraction contains many individual chemicals,
including both volatile and extractable petroleum hydrocarbons (VPHs and EPHS),
encompassing the gasoline range organics (>Cs—C12), diesel range organics (>C1,—Czs),
and oil range organics (>C2s—Cs3s).

Generally, TPH testing provides a means to quantify the magnitude (in relative terms) of
petroleum contamination that remains in the environment. For dredging projects, this
exposure would come from biomagnification starting at low level organisms and working
up to humans through a food chain. Upon their discharge into the environment, petroleum
hydrocarbons can pose risks to human health, ecosystems, and groundwater. Since there
are no FDA action levels for TPH resulting from the lack of scientific studies that document
the effects of TPH on local marine-based organisms due to its large chemical composition,
where mean concentrations for TPH were statistically significantly greater than that of the
Reference, the effects of the TPH were addressed through SVOC analyses which provide
an estimate of more toxic components found within the TPH fractions (results discussed
in Section 3.8.3). SVOCs were not identified as a concern for either M. mercenaria.

Alitta virens

Most metals tested in A. virens tissue were detected in concentrations greater than the MDL (in
one or more replicates) in one or more project samples. Mercury was not detected above the
MDL (U-qualified) in any sample with the exception of CDP-06-Replicate 1 (J-qualified). Mean
concentrations for cadmium (CDP-09), nickel (CDP-09), and selenium (CDP-07) were statistically
significantly greater than those of the Reference tissues. Sample mean results did not exceed
the FDA action level for any metal tested.

Specific metals were detected in the sample and the associated method blanks (V-qualified)
including copper in CDP-06 through CDP-09, nickel in CDP-06 only, and zinc in CDP-06, CDP-
07, and CDP-08. Chromium, nickel, and selenium were A-qualified in specific replicates in project
samples CDP-06, CDP-07, and the January 2023 Reference sample, which indicates the
detection limits were elevated due to an abundance of non-target analytes. Mercury was detected
in the method blank (B-qualified) in Replicate 2 of the March 2022 Reference.

TPH mean wet weight concentrations in A. virens tissues ranged from 214 mg/kg to 2,566 mg/kg
and were highest in the Reference (2023). Mean concentrations for TPH in the project samples
were not statistically significantly greater than that of the Reference tissues. There is not a FDA
action level for TPH.
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Mean wet weight concentrations of metals and TPH in M. mercenaria and A. virens tissues are
summarized in Exhibits 3-11 and 3-12, respectively. Analytical results for wet and dry weight
metals and TPH in M. mercenaria and A. virens tissues are in Tables 13 through 16. Complete
results of the ToxCalc runs for M. mercenaria and A. virens are in Appendix F.
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Exhibit 3-11. Mercenaria mercenaria Tissue: Summary of Mean Wet Weight Metals Results

Mean Concentration of Replicates (mg/kg)
January 2023 February/March 2022 < 2
-
o E :
< = N. Gulf of Mexico
< o EET Bkgd.
Analyte CDP-06 CDP-07 CDP-REF Pre-exposure CDP-08 CDP-09 CDP-REF Pre-exposure | b (mg/kg) (mg/kg)
Antimony 0.00160 0.00161 0.00161 0.00161 0.00988 0.00977 0.03552 0.0250 X X 0.22-0.47
Arsenic 1.04 1.16 1.21 1.18 1.05 1.01 1.05 1.66 86 12.6 3.4-5.4
Beryllium 0.00141 0.00145 0.00135 0.00146 0.00235 0.00229 0.00441 0.00392 X X <0.14
Cadmium 0.0409 ?1'22&5) 0.0464 0.0441 0.0603 0.0512 0.0534 0.0778 4 1.0 0.15-0.83
Chromium 0.0367 0.0316 0.0318 0.0476 0.0372 0.0303 0.0445 0.148 13 6.3 0.49-5.2
Copper 1.09 1.30 1.19 1.29 1.39 1.33 1.46 2.42 X 0.2 0.58-2.8
Lead 0.0304 (01'(2)35/3 0.0384 0.0448 0.0536 0.0575 0.0567 0.124 1.7 01 <0.47
Mercury 0.00480 0.00487 0.00473 0.00480 0.00441 0.00408 0.00438 0.00474 1 0.3 <0.028
Nickel 0.330 0.352 0.358 0.377 0.360 0.314 0.343 0.219 80 22 0.7-3.1
Selenium 0.150 0.184 0.177 0.203 0.227 0.236 0.485 0.407 X 14.2 0.5-1.5
Silver 0.0142 0.0152 0.0159 0.0177 0.0182 0.0175 0.0195 0.0282 X 1.0 0.11-0.56
. 0.000403 0.000471
Thallium (839 (es 0.000304 0.000319 0.001120 0.001021 0.00304 0.00231 X 0.3 <0.47
Zine 11.4 125 117 13.5 12.9 11.9 12.1 10.6 X 11.6 7.0-30.0
128 141
TPH 152 343 35.7 10.4 2100 (2979%) 476 139 X X X

Bolded values indicate a mean concentration of project tissue that is statistically significantly greater than that of the Reference tissue and includes at least one replicate result greater than the MDL. The

concentration of a given analyte in project tissue relative to that of the Reference is given as a percent within parentheses (###%).
X = No FDA action level and (or) ecological effects threshold published for the given parameter.
See Table 13 for complete results.
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Exhibit 3-12. Alitta virens Tissue: Summary of Mean Wet Weight Metals Results

Mean Concentration of Replicates (mg/kg) —
January 2023 February/March 2022 _§ %
S \_E’ N. Gulf of Mexico
<% | EET Bkgd.
Analyte CDP-06 CDP-07 CDP-REF | Pre-exposure CDP-08 CDP-09 CDP-REF Pre-exposure E e (mg/kg) (mg/kg)
Antimony 0.00219 0.00308 | 0.00330 0.00265 0.00312 0.00292 0.0355 0.0359 X X <0.31
Arsenic 1.92 2.16 2.03 2.08 2.76 2,74 3.05 3.36 76 12.6 7.4-37.0
Beryllium 0.00096 0.000684 | 0.00107 0.00132 0.00112 0.000610 0.00450 0.00445 X X <0.09
Cadmium 0.0266 0.0285 0.0250 0.0241 0.0444 ?1'82&1) 0.0464 0.0422 3 27.8 0.34-1.4
Chromium 0.103 0.199 0.208 0.129 0.0598 0.0600 0.0994 0.122 12 10.0 0.89-4.6
Copper 111 2.83 2.74 1.65 1.27 1.30 1.52 1.70 X 0.4 2353
Lead 0.0825 0.132 0.136 0.093 0.0736 0.0914 0.0834 0.0976 15 0.1 0.31-1.2
Mercury 0.00495 0.00492 | 0.00484 0.00474 0.00464 0.00448 0.00469 0.00492 1 0.3 0.03-0.04
Nickel 0.164 0.171 0.199 0.189 0.205 ((1);120702) 0.199 0.184 70 2.2 0.53-3.5
Selenium 0.260 (2'2?6?,2) 0.257 0.340 0.350 0.327 0.496 0.490 x 14.2 0.61-0.99
Silver 0.0152 0.0139 0.0177 0.0229 0.0147 0.0143 0.0353 0.0327 X 1.0 <0.15
Thallium 0.000316 0.000308 | 0.000363 |  0.000466 0.000574 0.000627 0.00311 0.00307 X 0.3 <0.13
Zinc 21.3 16.3 135 27.2 20.4 44.7 26.1 37.2 X 0.3 <0.13
TPH 2044 308 2566 214 647 339 563 1297 X X X

Bolded value indicates a mean concentration in project tissue that is statistically significantly greater than that of the Reference and includes one or more replication results greater than the LRL. The concentration of
a given analyte in project tissue relative to that of the Reference is given as a percent within parentheses (###%).

x = No FDA action level and (or) ecological effects threshold published for the given parameter.

See Table 14 for complete results.
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3.8.3 SVOCs and Monobutyltin

SVOCs including bis(2-ethylhexyl) phthalate, di-n-butyl phthalate, di-n-octyl phthalate, and (or)
total phenol were tested in M. mercenaria and A. virens tissues from project samples CDP-06,
CDP-07, CDP-08, CDP-09, the Reference tissues, and pre-exposure tissues. Monobutyltin was
tested in project sample CDP-07, the Reference (2023), and pre-exposure tissues.

Mercenaria mercenaria

Most SVOCs tested were detected in M. mercenaria tissues above the LRL in one or more
replicates in the project samples, the Reference tissues, and the pre-exposure tests. Bis(2-
ethylhexyl) phthalate was not detected above the MDL (U-qualified) in the 2022 pre-exposure
tissue. Di-n-octyl phthalate was not detected above the MDL (U-qualified) in project samples
CDP-06, CDP-07, the Reference (2023), and pre-exposure tissues. M. mercenaria tissues from
CDP-08 and CDP-09 had adjusted mean concentrations for bis(2-ethylhexyl) phthalate and total
phenol that statistically significantly exceeded those of the Reference (2022). There are not
applicable FDA action levels or north Gulf of Mexico background concentration for these SVOC:s.
The adjusted mean concentrations for bis(2-ethylhexyl) phthalate in M. mercenaria were below
the ecological effects threshold.

Three SVOC analytes were detected in both the sample and the method blank (V-qualified) in
specific project samples, the Reference samples, and the pre-exposure tissues. Bis(2-ethylhexyl)
phthalate was detected in the method blank (B-qualified) in CDP-06 and specific replicates in the
Reference and pre-exposure tissues. Di-n-butyl phthalate was detected in the method blank (B-
gualified) in specific replicates for the Reference (2022).

Monobutyltin was not detected above the MDL (U-qualified) in CDP-07, the Reference (2023),
and the pre-exposure tissues. Although the tissue samples were previously frozen by NWDLS
following the termination of the 28-day bioaccumulation test, and received frozen by the
subcontract laboratory, the replicates were H- and H3-qualified, which indicates the samples were
received, prepped, and analyzed beyond the specified holding time. Please note that frozen
samples are considered acceptable as retained or received by the laboratory, until the date and
time the samples are thawed and prepped for analysis within the method specific holding time
(refer to Section 3.8 for additional information).

Alitta virens

Most SVOCs were detected in A. virens tissues above the LRL in one or more replicates in the
project samples, the Reference tissues, and pre-exposure tests. Bis(2-ethylhexyl) phthalate was
not detected above the MDL (U-qualified) in CDP-09, the Reference (2022), and the pre-exposure
tissues. Di-n-octyl phthalate was not detected above the MDL (U-qualified) in CDP-06, CDP-07,
the Reference (2023), and pre-exposure tissues. Tissues from CDP-08 and CDP-09 had mean
adjusted concentrations for total phenol that statistically significantly exceeded those of the
Reference. There are not applicable FDA action levels or screening criteria concentrations for
these SVOCs in A. virens tissues.

Three SVOC analytes were V-qualified in one or more replicates in the project tissues. Bis(2-
ethylhexyl) phthalate was B-qualified in one or more replicates in the project samples, the
References, and pre-exposure replicates. Di-n-butyl phthalate was B-qualified in Replicate 1 for
the Reference (2022).
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Monobutyltin was not detected above the MDL (U-qualified) in CDP-07, the Reference (2023),
and the pre-exposure tissues. The replicates were H- and H3-qualified (refer to Section 3.8 for
additional information related to holding time exceedances).

Mean adjusted wet weight concentrations of SVOC analytes in M. mercenaria and A. virens
tissues are summarized in Exhibit 3-13. Analytical results for wet and dry weight SVOCs in
M. mercenaria and A. virens tissues are presented in Tables 17 through 20. Complete results of
the ToxCalc runs for M. mercenaria and A. virens are in Appendix F.
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Exhibit 3-13. Mercenaria mercenaria and Alitta virens Tissues: Summary of Mean Adjusted Wet Weight SVOCs Results

Mean Adjusted Concentration of Replicates (ug/kg)
January 2023 February/March 2022 N. Gulf of
Mexico
Pre- Pre- EET Background
Analyte CDP-06 CDP-07 CDP-REF exposure CDP-08 CDP-09 CDP-REF exposure (ng/kg) (ng/kg)
M. mercenaria
Bis(2-ethylyhexyl) phthalate -- 234 21.5 8.87 19-5 29.1 6.4 241 847.0 X
' ) ) (303%) (451 %) ) ) '
Di-n-butyl phthalate - 5.90 5.57 4.42 11.9 13.6 4.39 9.46 X X
Di-n-octyl phthalate - 2.34 2.35 241 -- -- -- - X X
74.7 84.8
Phenol, Total 51.9 77.9 63.7 70.1 (135%) (154%) 55.2 72.7 X X
A. virens
Bis(2-ethylyhexyl) phthalate -- 12.3 23.3 18.5 62.8 6.72* 6.55* 2.19* X X
Di-n-butyl phthalate -- 5.57 4.63 12.9 8.75 26.0 12.4 195 X X
Di-n-octyl phthalate -- 2.39 2.38 4.89 -- -- -- -- X X
127 152
Phenol, Total 60.6 73.7 70.4 92.2 (232%) (277%) 54.9 77.5 X X

Bolded values indicate a mean adjusted concentration of project tissue that is statistically significantly greater than that of the Reference tissue and includes at least one replicate result greater than the MDL. The
concentration of a given analyte in project tissue relative to that of the Reference is given as a percent within parentheses (###%).

x = No ecological effects threshold and northern Gulf of Mexico background concentration published for the given parameter.

-- = No Data/Not Analyzed

See Tables 17 and 18 for complete results.
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3.9 General Risk-Based Evaluations

When analyte concentrations in project tissues statistically significantly exceed those of the
Reference tissue, general risk-based evaluations must be conducted. Subsection 6.3 of the
Green Book and Subsection 10.2.3 of the RIA provide eight factors to be considered in risk-based
evaluations to evaluate compliance with 40 CFR § 227.13(c)(3). Analyte concentrations in tissues
that exceed these benchmarks warrant further evaluation.

Factor 1. Statistical significance of the results from tests on sediment from the dredging site
when compared to Reference sediment results.

Exhibit 3-14 summarizes mean concentrations in project tissues of M. mercenaria including those
that statistically significantly exceeded mean concentrations in the Reference. Mean results that
statistically significantly exceeded the Reference are shown in bold.

Exhibit 3-15 summarizes mean concentrations in project tissues of A. virens including those that
statistically significantly exceeded mean concentrations in the Reference. Mean results that
statistically significantly exceeded the Reference are shown in bold.

Exhibit 3-14. Analytical Results for Mercenaria mercenaria Wet Weight Tissue Compared
to the Reference and Screening Benchmarks

Ecological
Effects Northern Gulf of
Percent of CDP-REF Threshold: Mexico Bkgd.:
Analyte Mean Conc. | Reference (Reference) Bivalves Bivalves
January 2023
CDP-06
Thallium 0.000403 133% | 0.000304 | 03 <0.47
CDP-07
Cadmium 0.0585 126% 0.0464 1.0 0.15-0.83
Lead 0.0459 120% 0.0384 0.1 <0.47
Thallium 0.000471 155% 0.000304 0.3 <0.47
February/March 2022
CDP-08
TPH 128 270% 47.6 X X
Bis(2-ethylhexyl) 195 303% 6.4 847.0 X
phthalate
Total Phenol 74.7 135% 55.2 X X
CDP-09
TPH 141 297% 47.6 X X
Bis(2-ethylhexyl) 29.1 451% 6.4 847.0 X
phthalate
Total Phenol 84.8 154% 55.2 X X

Results in bold are statistically significantly greater than those of the Reference tissue.
x = No ecological effects threshold or Northern Gulf of Mexico background levels published for the given analyte.
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Exhibit 3-15. Analytical Results for Alitta virens Wet Weight Tissue Compared to the
Reference and Screening Benchmarks

Ecological
Effects Northern Gulf of
Percent of CDP-REF Threshold: Mexico Bkgd.:
Analyte Mean Conc. Reference (Reference) Polychaeta Polychaeta
January 2023
CDP-07
Selenium | 0309 | 120 | 0257 | 14.2 | 0.61-0.99
February/March 2022
CDP-08
Total Phenol | 127 | 232% | 549 | X | X
CDP-09
Cadmium 0.0481 104% 0.0464 27.8 0.34-1.4
Nickel 0.279 140% 0.199 2.2 0.53-3.5
Total Phenol 152 277% 54.9 X X

Results in bold are statistically significantly greater than those of the Reference tissue.
x = No ecological effects threshold or Northern Gulf of Mexico background levels published for the given analyte.

Factor 2. Magnitude by which the bioaccumulation in organisms exposed to sediment from the
dredging site exceeds bioaccumulation in organisms exposed to the Reference
sediment.

Exhibit 3-16 compares mean concentrations of contaminants in M. mercenaria project tissues
with those of the Reference. Exhibit 3-17 compares mean concentrations of contaminants in A.
virens project tissues with those of the Reference. Full results with percentages of Reference
concentrations are in Tables 13 through 20. Of the analyte mean concentrations in tissues
exposed to project sediment that statistically significantly exceeded those of the Reference, none
exceeded applicable benchmarks.

Exhibit 3-16. Mercenaria mercenaria Tissue Mean Concentrations Statistically
Significantly Greater Than Those of the Reference, Expressed as a Percent
of Screening Benchmarks

Mean Concentration Relative to
the EET and to the Northern Gulf Ecological Northern Gulf
of Mexico Background Effects o [Vleien
Concentration Threshold: Bkgd.:
Analyte (% of EET || % of background) Bivalves Bivalves
January 2023
CDP-06
Thallium (0.000403 mg/kg) |(does not exceed) || (does not exceed) 0.3 <0.47
CDP-07
Cadmium (0.0585 mg/kg) |(does not exceed) || (does not exceed) 1.0 0.15-0.83
Lead (0.0459 mg/kg) (does not exceed) || (does not exceed) 0.1 <0.47
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Mean Concentration Relative to
the EET and to the Northern Gulf

of Mexico Back_ground E(:E?:czg;gal N%r]:[r':/leé)r(ligulf
Concentration Threshold: Bkgd.:
Analyte (% of EET || % of background) Bivalves Bivalves
Thallium (0.000471 mg/kg) |(does not exceed) || (does not exceed) 0.3 <0.47
February/March 2022
CDP-08
TPH (128 mg/kg) (not applicable) || (not applicable) X X
Bis(2-et(ri)ggeﬁ)éll)kg;1 thalate (does not exceed) || (not applicable) 847.0 X
Total Phenol (74.7 pg/kg) (not applicable) || (not applicable) X X
CDP-09
TPH (141 mg/kg) (not applicable) || (not applicable) X X
Bis(2-et(r21)§/3|.hleﬁ3éll)k5;1 thalate (does not exceed) || (not applicable) 847.0 X
Total Phenol (84.8 ug/kg) (not applicable) || (not applicable) X X

x = No ecological effects threshold or Northern Gulf of Mexico background levels published for the given analyte.

Exhibit 3-17. Alitta virens Tissue Mean Concentrations Statistically Significantly Greater
Than Those of the Reference, Expressed as a Percent of Screening

Benchmarks
"EET and to the Northern Gulfof | EcClogical | Northern Gulf
Mexico Background Concentration Frrcs el Bkgd.:
Analyte (% of EET || % of background) Polychaeta Polychaeta
January 2023
CDP-07
Selenium (0.309 mg/kg) (does not exceed) || (does not exceed) 14.2 0.61-0.99
February/March 2022
CDP-08
Total Phenol (127 pg/kg) (not applicable) || (not applicable) X X
CDP-09
Cadmium (0.0481 mg/kg) | (does not exceed) || (does not exceed) 27.8 0.34-1.4
Nickel (0.279 mg/kg) (does not exceed) || (does not exceed) 2.2 0.53-3.5
Total Phenol (152 pg/kg) (not applicable) || (not applicable) X X

x = No ecological effects threshold or Northern Gulf of Mexico background levels published for the given analyte.
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Factor 3. Number of contaminants for which bioaccumulation in organisms exposed to sediment
from the dredging site is statistically greater than bioaccumulation in organisms
exposed to the Reference sediment.

M. mercenaria tissues from CDP-06 and CDP-07 had mean concentrations of one and three
metals each that statistically significantly exceeded that of the Reference (2023). M. mercenaria
tissues from CDP-08 and CDP-09 had mean concentrations of TPH and two SVOCs that
statistically significantly exceeded those of the Reference (2022).

A. virens tissues from CDP-07 had mean concentrations of selenium that statistically significantly
exceeded that of the Reference (2023). A. virens tissues from CDP-08 had mean concentrations
of total phenol that statistically significantly exceeded that of the Reference (2022). A. virens
tissues from CDP-09 had mean concentrations of cadmium, nickel, and total phenol that
statistically significantly exceeded those of the Reference (2022).

Exhibit 3-18 lists the numbers of project tissue analyte concentrations that statistically significantly
exceeded those of the Reference.

Exhibit 3-18. Number of Tissue Analyte Concentrations That Were Statistically
Significantly Greater than Reference Concentrations

Number of Mean Concentrations for Analytes That Were
Sample ID Statistically Greater Than Those of the Reference
M. mercenaria
CDP-06 1 (Thallium)
CDP-07 3 (Cadmium, Lead, Thallium)
CDP-08 3 (TPH, Bis(2-ethylhexyl) phthalate, Total Phenol)
CDP-09 3 (TPH, Bis(2-ethylhexyl) phthalate, Total Phenol)
A. virens
CDP-07 1 (Selenium)
CDP-08 1 (Total Phenol)
CDP-09 3 (Cadmium, Nickel, Total Phenol)

Factor 4. Number of species in which bioaccumulation organisms exposed to sediment from the
dredging site is statistically greater than bioaccumulation in organisms exposed to the
Reference sediment.

M. mercenaria project tissues from CDP-06 and CDP-07 had mean concentrations of one
(thallium) and three metals (cadmium, lead, thallium) that statistically significantly exceeded that
of the Reference (2023), respectively. M. mercenaria project tissues from CDP-08 and CDP-09
had mean concentrations of TPH and two SVOCs (bis(2-ethylhexyl) phthalate and total phenol)
that statistically significantly exceeded that of the Reference (2022).

A. virens project tissues from CDP-07 had mean concentrations of selenium that statistically

significantly exceeded that of the Reference (2023). A. virens project tissues from CDP-08 had
mean concentrations of total phenols that statistically significantly exceeded that of the Reference
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(2022). A. virens project tissues from CDP-09 had mean concentrations of cadmium, nickel and
total phenol that statistically significantly exceeded that of the Reference (2022).

Factor 5. Toxicological importance of the contaminants whose bioaccumulation in organisms
exposed to sediment from the dredging site statistically exceeds that from the
Reference sediment.

A literature search was conducted on February 7, 2023 and June 20, 2023 that included a review
of documents by the Agency for Toxic Substances Disease Registry (2002) and EPA (2000) as
well as a search of the U.S. Army Engineer Research and Development Center's (ERDC)
Environmental Residue Effects Database (ERED; https://ered.el.erdc.dren.mil/). Results of the
data-mining effort are summarized in the following paragraphs. Analyte concentrations in tissues
are given as wet weight values.

Cadmium

Cadmium occurs naturally as a mineral and can be found in most soils, rock, and sediments.
Cadmium is emitted to soil, water, and air during mining and refining and through the manufacture
and application of fertilizers, during the combustion of fossil fuels, and via the incineration and
disposal of wastes (ATSDR 2012). The mobility of cadmium through soils and sediments is
controlled by such factors as pH and the amount of organic matter present. In general, cadmium
binds strongly with carbon molecules but can enter the food web via uptake by plants and
microbes. In water, cadmium exists as a hydrated ion or as ionic complexes with other inorganic
or organic substances. Soluble forms are motile in water; insoluble forms are immobile and will
adsorb to organic matter, especially humic acid (ATSDR 2012).

Cadmium bioaccumulates in all levels of the food web, including plants, oligochaete worms, birds,
and mammals. Concentrations in vertebrates appear higher in organ tissues such as kidneys
and liver than in muscle tissue. These organs can have concentrations as much as 20 times
higher than the whole-body concentration. Organisms may sequester the metal in their tissues,
but much of the total concentration of cadmium in organisms may actually be stored in unavailable
forms as a possible method of detoxification (Klerks and Bartholomew 1991).

Cadmium uptake in Mytilus edulis (blue mussel) and Palaemonetes pugio (grass shrimp) showed
a strong positive correlation with increased cadmium concentrations in sediment as reported in a
study by Rule and Alden (1996). The uptake of cadmium by the northern quahog, Mercenaria
mercenaria, was lower compared to that of the mussel and shrimp during the Rule and Alden
(1996) study. The mean concentration of cadmium in M. mercenaria tissue sample CDP-07
(0.0585 mg/kg) that was statistically significantly greater than that of the Reference (2023) was
less than any of the no observed adverse effect levels (NOAELs) and the lowest observed
adverse effects levels (LOAELS) reported to produce population-level impacts in other marine
invertebrates (Exhibit 3-19). The mean concentration of cadmium in A. virens tissue sample CDP-
09 (0.0481 mg/kg) that was statistically significantly greater than that of the Reference (2022) was
less than any of NOAELs and LOAELSs reported to produce population-level impacts in other
marine invertebrates (Exhibit 3-19). A search of over 5,100 toxicity endpoints in ERED produced
the results shown below.
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Exhibit 3-19. Cadmium Concentrations in Project Tissue That Statistically Significantly
Exceeded Those of the Reference Compared to Toxicity Values from
Literature Review

Mean Concentrations in

Project Tissue Sample Toxicity Percent Sample
That Exceeded Those of Measure Result Greater
the Reference & Value than Toxicity
(mg/kg) (mg/kg) Value Relevant Species & Reference
NOAEL
o (does not exceed) / Mortality in Moina macrocopa
5 (does not exceed) (a cladoceran crustacean)
Hatakeyama and Yasuno (1981) in ERED
Mortality in mature Palaemonetes pugio
0.9 ((jggessni?éte:;ggg&)/ (daggerblade grass shrimp)
Rule and Alden (1996) in ERED
d Growth in mature Haliotis diversicolor (small
oes not exceed) /
L (does not exceed) abalone)
Haung et al. (2010) in ERED
does not exceed) / |Mortality in Crassostrea gigas (Pacific oyster)
CDP-07 = 0.0585 4 (does not exceed) Ettajani et al. (2001) in ERED
(M. mercenaria) 20 does not exceed) / | Mortality in Corbicula fluminea (Asian clam)
CDP-09 = 0.0481 (does not exceed) Ba:_flel.d et al..I (2001") in EREF) |-
(A. virens) 28.7 does not exceed) / Mortality in Mytilus galloprovincialis
. (does not exceed) (Mediterranean mussel_) Pavicic and
Jarvenpaa (1974) in ERED
30 does not exceed) / | Growth effects in Mytilus edulis (blue mussel)
(does not exceed) Poulsen et al. (1996) in ERED
does not exceed) / Growth in Sacpostrea glomerata (Sydney
46 (does not exceed) rock oyster) Dillon (1984) (USACE Tech.
Report D-82-2) in ERED
50 does not exceed) / | Mortality in Crassostrea virginica (eastern
(does not exceed) oyster) Zaroogian (1980) in ERED
114 does not exceed) /| Mortality in Dreissena polymorpha (zebra
(does not exceed) mussel) Kraak et al. (1992) in ERED
LOAEL
Mortality in Moina macrocopa
0.708 ?gg:snr?;teggcegg&)/ (a cladoceran crustacean)
Hatakeyama and Yasuno (1981) in ERED
d Growth in Americamysis bahia
oes not exceed) / .
1.29 (does not exceed) (opossum shrimp)
CDP-07 = 0.0585 Carr et al. (1985) in ERED
(M. mercenaria) does not exceed) / Mortality in mature Palaemonetes pugio
2.6 (does not exceed) (daggerblade grass shrimp)
CDP-09 =0.0481 Vernberg et al. (1977) in ERED
(A. virens) q " Q) Reproduction in Crassostrea virginica
18 (gggsnl?otegisget)j) (eastern oyster) Dillon (1984) (USACE Tech.
Report D-82-2) in ERED
Growth in Saccostrea glomerata (Sydne
25 does not exceed) / rock oyster) Dillon (1934) (USAC(E %’ech%/

(does not exceed)

Report D-82-2) in ERED

Only population-level effects (growth, reproduction, mortality) on marine or estuarine invertebrates are included.
(Biochemical and behavioral effects are excluded since they do not necessarily equate to population-level effects.)

Sources: Table 13 and Table 14, and as listed above from ERED
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The mean concentration of cadmium in M. mercenaria tissue sample CDP-07 that exceeded that
of the Reference was less than the concentrations of this metal found in wild populations of mantis
shrimp (Gibbesia neglecta), however, the mean concentration for cadmium in CDP-07 was slightly
greater than the upper limit concentration for wild penaeid shrimp (Exhibit 3-20). Samples from
these wild populations were collected by trawl in 2010 by ANAMAR (2011) and tested for cadmium
and other contaminants in their edible tissues (muscle tissues) as part of a site designation survey.

The mean concentration of cadmium in M. mercenaria tissue sample CDP-07 were also greater
than the upper limit concentrations of this metal found in wild Jonah crab (Cancer borealis) caught
off Fort Lauderdale, Florida, in 2011 by ANAMAR (2012) as part of a site expansion designation
survey (Exhibit 3-21).

The mean concentration of cadmium in A. virens tissue sample CDP-09 were less than the
concentrations found in wild northern quahog (Mercenaria mercenaria) sampled from the Indian
River Lagoon (Florida) and analyzed by Trefry and Trocine (2011) (Exhibit 3-22).

Exhibit 3-20. Cadmium Concentration in Project Tissue Sample That Statistically
Significantly Exceeded Those of the Reference Compared to Concentrations
in Wild Aquatic Species Caught off Jacksonville, Florida

2010 Concentrations in the Edible Tissues of the
Mean Concentration in Does Mean Following Species Caught off Jacksonville,
Project Tissue Sample [Concentration in Project Florida
That Exceeded That of Tissue Exceed Wild Mantis Shrimp
the Reference Concentrations in Wild (Gibbesia neglecta) Wild Penaeid Shrimp
(mg/kg) Taxa? (mg/kg) (mg/kg)
CDP-07 = 0.0585
(M. mercenaria) . o 1.060—1.360 0.013-0.053
Yes (wild penaeid shrimp) (n = 2 composited samples) (n = 6 samples)
CDP-09 = 0.0481*
(A. virens)

Sources: Tables 13 and Table 14; concentrations in wild species from Subsection 4.10 and Tables 58 and 59a
through 59c¢ of ANAMAR (2011). * = does not exceed wild taxa concentration

Exhibit 3-21. Cadmium Concentration in Project Tissue Sample That Statistically
Significantly Exceeded Those of the Reference Compared to Concentrations
in Wild Aquatic Species Caught off Fort Lauderdale, Florida

Mean Concentration in
Project Tissue That |Does Mean Concentration| 2011 Concentrations in Edible Tissues of

Exceeded That of the |in Project Tissue Exceed Wild Jonah Crab (Cancer borealis)
Reference Concentrations in Wild Caught off Fort Lauderdale, Florida
(mg/kg) Taxa? (mg/kg)
CDP-07 = 0.0585
(M. mercenaria) 0.0170-0.0494
Yes

CDP-09 = 0.0481* (n = 3 composited samples)

(A. virens)

Sources: Tables 13 and Table 14; concentrations in wild species from Subsection 4.10 and Tables 58 and 59a through
59c¢ of ANAMAR (2011) * = does not exceed wild taxa concentration
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Exhibit 3-22. Cadmium Concentration in Project Tissue Sample That Statistically
Significantly Exceeded Those of the Reference Compared to Concentrations
in Wild Northern Quahog from Indian River Lagoon, Florida

Does Mean
Mean Concentration in | Concentration in
Project Tissue That Project Tissue |2006—-2007 Concentrations| 1992 Concentrations
Exceeded That of the Exceed in Wild Northern Quahog |in Wild Northern Quahog
Reference Concentrations in | (Mercenaria mercenaria) |(Mercenaria mercenaria)
(mg/kg) Wild Clams? (mg/kg) (mg/kg)
CDP-07 = 0.0585
(M. mercenaria) 0.28 £0.15 (mean + SD) | 0.17 £ 0.25 (mean + SD)
No 0.08-0.62 (range) 0.01-0.75 (range)
CDP-09 = 0.0481 (n=22) (n=22)
(A. virens)

SD = standard deviation
Source: Concentrations in wild clams from Trefry and Trocine (2011)

Lead

Lead is a poisonous contaminant with substantial research available on its effects on aquatic
species. Endpoint values for eastern oyster (Crassostrea virginica) and zebra mussel (Dreissena
polymorpha) were found in the literature and are relevant for comparison to lead concentrations
in M. mercenaria tissue. The mean concentration of lead in M. mercenaria tissue sample CDP-
07 (0.0459 mg/kg) is below the relevant NOAELs and LOAELSs obtained from the literature (see
Exhibit 3-23).

Exhibit 3-23. Lead Concentrations in Project Tissue That Statistically Significantly
Exceeded Those of the Reference Compared to Toxicity Values from
Literature Review

Mean Concentrations in

Project Tissue Samples that| Toxicity Percent Sample
Exceeded Those of the Measure Result Greater
Reference & Value Than Toxicity Relevant Species
(mg/kg) (mg/kg) Value & Reference
NOAEL

Growth and mortality in Crassostrea
2.28 (does not exceed) | virginica (Eastern Oyster) Zaroogian
et al 1979 in ERED

Reproduction in Crassostrea virginica
2.6 (does not exceed) |(Eastern Oyster) Zaroogian et al 1979
CDP-07 = 0.0459 in ERED

(M. mercenaria)

Mortality in Dreissena polymorpha
34 (does not exceed) (Zebra Mussel)
Kraak 1994 in ERED

Growth in Dreissena polymorpha
35 (does not exceed) (Zebra Mussel)
Kraak 1994 in ERED
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Mean Concentrations in
Project Tissue Samples that| Toxicity Percent Sample

Exceeded Those of the Measure Result Greater

Reference & Value Than Toxicity Relevant Species

(mg/kg) (mg/kg) Value & Reference
LOAEL
_ Mortality in Dreissena polymorpha
Cél\elp;r?gr;e%;)r?:)g 200 (does not exceed) (Zebra Mussel)
' Kraak 1994 in ERED

Only population-level effects (growth, reproduction, mortality) on marine or estuarine invertebrates are included.
(Biochemical and behavioral effects are excluded since they do not necessarily equate to population-level effects.)
Sources: Table 13 and as listed above from ERED

The mean concentrations of lead in M. mercenaria sample CDP-07 that exceeded that of the
Reference was greater than the concentrations of lead found in wild populations of mantis shrimp
(Gibbesia neglecta) and below the concentrations found in penaeid shrimp caught off
Jacksonville, Florida, in 2010 by ANAMAR (2011) (Exhibit 3-24). The mean concentrations of
lead in M. mercenaria were greater than the concentration of lead found in wild Jonah crab
(Cancer borealis) caught off Fort Lauderdale, Florida, in 2011 by ANAMAR (2012) (Exhibit 3-25).
However, the mean concentrations of lead in M. mercenaria sample CDP-07 was lower than the
concentrations of lead found in wild northern quahog (Mercenaria mercenaria) sampled from the
Indian River Lagoon and analyzed by Trefry and Trocine (2011) (Exhibit 3-26).

Exhibit 3-24. Lead Concentrations in Project Tissue Samples That Statistically
Significantly Exceeded Those of the Reference Compared to Concentrations
in Wild Aquatic Species Caught off Jacksonville, Florida

2010 Concentrations in the Edible Tissues of Following
Species Caught off Jacksonville, Florida

Mean
Concentrations in
Project Tissue
Samples That
Exceeded Those of

Does Mean
Concentration in

(mg/kg)

the Reference

Project Tissue Exceed
Concentrations in
Wild Taxa?

Wild Mantis Shrimp
(Gibbesia neglecta)

(mg/kg)

Wild Penaeid Shrimp
(mg/kg)

CDP-07 = 0.0459
(M. mercenaria)

Yes
(mantis shrimp)

0.009-0.009
(n = 2 composited samples)

0.009-0.056
(n = 6 samples)

Sources: Tables 13; concentrations in wild species from Subsection 4.10 and Tables 58 and 59a through 59c of
ANAMAR (2011).
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Exhibit 3-25. Lead Concentrations in Project Tissue Samples That Statistically
Significantly Exceeded Those of the Reference Compared to Concentrations
in Wild Aquatic Species Caught off Fort Lauderdale, Florida

Mean Concentrations in Does Mean
Project Tissue Samples [Concentrations in Project| 2011 Concentrations in Edible Tissues of
that Exceeded Those of Tissue Exceed Wild Jonah Crab (Cancer borealis)
the Reference Concentrations in Wild Caught off Fort Lauderdale, Florida
(mg/kg) Taxa? (mg/kg)
CDP-07 = 0.0459 Yes 0.0223-0.0257
(M. mercenaria) (n = 3 composited samples)

Sources: Tables 13; concentrations in wild species from Subsection 4.10 and Tables 58 and 59a through 59c¢ of
ANAMAR (2011)

Exhibit 3-26. Lead Concentrations in Project Tissue Samples That Statistically
Significantly Exceeded Those of the Reference Compared to Concentrations
in Wild Northern Quahog from Indian River Lagoon, Florida

Does Mean
Mean Concentrations in| Concentration in
Project Tissue Samples Project Tissue |2006-2007 Concentrations| 1992 Concentrations

that Exceeded Those of Exceed in Wild Northern Quahog |in Wild Northern Quahog
the Reference Concentrations in | (Mercenaria mercenaria) |(Mercenaria mercenaria)
(mg/kg) Wild Clams? (mg/kg) (mg/kg)
N7 - 33+ 16 (mean + SD) 8+ 11 (mean £ SD)
(zl\[jlpn?grc_:e?llgrdir:)g No 10-70 (range) 1-42 (range)
' (n=22) (n=22)

SD = standard deviation
Sources: Tables 13; Concentrations in wild clams from Trefry and Trocine (2011)

Nickel

Nickel in the marine environment can patrtition to dissolved and particulate organic carbon. The
bioavailability of nickel can also be influenced by the presence of calcium and magnesium (EPA
2000). The bioavailability of nickel in sediments is controlled by the concentration of acid-volatile
sulfides. Bioaccumulation of nickel occurs to greatest extent in sediments when the ratio of
simultaneously extracted metals to acid-volatile sulfide is greater than 1 (EPA 2000).

The common cockle (Cerastoderma edule) is the only marine invertebrate species having NOAEL
or LOAEL endpoint values that could be found in the literature. The mean concentration of nickel
in A. virens tissue samples CDP-09 (0.279 mg/kg) was below the available NOAELs and LOAELs
for bivalves obtained from the literature (see Exhibit 3-27).
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Exhibit 3-27. Nickel Concentration in Project Tissue That Statistically Significantly
Exceeded That of the Reference Compared to Toxicity Values from Literature

Review
Mean Concentration in Project| Toxicity Percent Sample
Tissue Sample that Exceeded | Measure Result Greater
That of the Reference & Value Than Toxicity
(mg/kg) (mg/kg) Value Relevant Species & Reference
NOAEL
Mortality in mature Cerastoderma
79 (does not exceed) edule (common cockle)
CDP-09 = 0.279 Wilson (1983) in ERED
(A. virens) Growth in mature Cerastoderma
575 (does not exceed) edule (common cockle)
Wilson (1983) in ERED
LOAEL
_ Mortality in mature Cerastoderma
CD(PA' O\S/air_er?é)279 575 (does not exceed) edule (common cockle)
' Wilson (1983) in ERED

Only population-level effects (growth, reproduction, mortality) on marine or estuarine invertebrates are included.
(Biochemical and behavioral effects are excluded since they do not necessarily equate to population-level effects.)

Sources: Table 14 and as listed above from ERED

The mean concentration of nickel in A. virens tissue samples CDP-09 that exceeded that of the
Reference (2022) was greater than the concentrations of nickel found in wild populations of mantis
shrimp (Gibbesia neglecta) and in wild penaeid shrimp caught off Jacksonville, Florida, in 2010
by ANAMAR (2011) (Exhibit 3-28). The mean concentration of nickel in A. virens tissue samples
CDP-09 also exceeded the concentrations of nickel found in wild Jonah crab (Cancer borealis)
caught off Fort Lauderdale, Florida, in 2011 by ANAMAR (2012) (Exhibit 3-29). However, the
mean concentration of nickel in A. virens tissue sample CDP-09 was lower than the
concentrations of nickel found in wild northern quahog (Mercenaria mercenaria) sampled from the
Indian River Lagoon and analyzed by Trefry and Trocine (2011) (Exhibit 3-30).

Exhibit 3-28. Nickel Concentration in Project Tissue Sample That Statistically
Significantly Exceeded That of the Reference Compared to Concentrations
in Wild Aquatic Species Caught off Jacksonville, Florida

Mean 2010 Concentrations in the Edible Tissues of Following

Concentration in Species Caught off Jacksonville, Florida

Project Tissue Does Mean

Sample that Concentration in

Exceeded That of |Project Tissue Exceed Wild Mantis Shrimp

the Reference Concentrations in (Gibbesia neglecta) Wild Penaeid Shrimp

(mg/kg) Wild Taxa? (mg/kg) (mg/kg)
CDP-09=0279 | (o zﬁfimp and 0.132-0.186 0.070-0.150
(A. virens) penaeid shrimp) (n = 2 composited samples) (n = 6 samples)

Sources: Table 14; concentrations in wild species from Subsection 4.10 and Tables 58 and 59a through 59c of
ANAMAR (2011).
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Exhibit 3-29. Nickel Concentration in Project Tissue Sample That Statistically
Significantly Exceeded That of the Reference Compared to Concentrations
in Wild Aquatic Species Caught off Fort Lauderdale, Florida

Mean Concentration in Does Mean
Project Tissue Sample |Concentrations in Project| 2011 Concentrations in Edible Tissues of
that Exceeded That of Tissue Exceed Wild Jonah Crab (Cancer borealis)
the Reference Concentrations in Wild Caught off Fort Lauderdale, Florida
(mg/kg) Taxa? (mg/kg)
CDP-09 = 0.279 Yes 0.140-0.188
(A. virens) (n = 3 composited samples)

Sources: Table 14; concentrations in wild species from Subsection 4.10 and Tables 58 and 59a through 59c of
ANAMAR (2011)

Exhibit 3-30. Nickel Concentration in Project Tissue Sample That Statistically
Significantly Exceeded That of the Reference Compared to Concentrations
in Wild Northern Quahog from Indian River Lagoon, Florida

Does Mean
Mean Concentration in | Concentration in
Project Tissue Sample Project Tissue |2006-2007 Concentrations| 1992 Concentrations
that Exceeded That of Exceed in Wild Northern Quahog |in Wild Northern Quahog
the Reference Concentrations in | (Mercenaria mercenaria) |(Mercenaria mercenaria)
(mg/kg) Wild Clams? (mg/kg) (mg/kg)
_ 15 + 6 (mean = SD) 6 £ 5 (mean + SD)
CD(PA' O\S/Bir:ar?s.)zm No 4-25 (range) 1-52 (range)
' (n=22) (n=22)

SD = standard deviation
Sources: Table 14; Concentrations in wild clams from Trefry and Trocine (2011)

Selenium

Selenium is a naturally occurring metal in the marine environment and plays an essential role as
a trace element in a variety of enzymatic and non-enzymatic biochemical processes in marine
organisms (Prince et al. 2007). Selenium also plays a role in making arsenic and mercury
biologically unavailable for more toxic interactions in marine organisms (Prince et al. 2007, Yang
et al. 2008, Raymond and Ralston 2009). The available literature on the effects of selenium on
marine life is limited. A search of the ERED database revealed that none of the over 5,000
individual aquatic fauna endpoints were for selenium toxicity in bivalves or other marine
invertebrates (there are several NOAELs applicable for various sea turtles only). A comparison
to selenium concentrations measured in tissues of wild northern quahog (Mercenaria mercenaria)
collected from Indian River Lagoon, Florida, during the early 1990s and the mid-2000s suggests
that the selenium concentrations observed in A. virens tissue in the present study are within the
range of concentrations found in wild populations of marine bivalves (Exhibit 3-31). The selenium
concentration in A. virens tissue exposed to project sediments CDP-07 (0.309 mg/kg) was also
less than the concentrations of selenium analyzed from tissues of wild mantis shrimp (Gibbesia
neglecta) and wild penaeid shrimp caught off Jacksonville, Florida, in 2010 by ANAMAR (2011)
(Exhibit 3-32).
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Exhibit 3-31. Selenium Mean Concentration in

Project

Tissue That

Statistically

Significantly Exceeded That of the Reference Compared to Concentrations
in Wild Mercenaria mercenaria (Northern Quahog) from Indian River Lagoon,

Florida

Mean Concentration in
Project Tissue Sample

Concentrations in
Project Tissue

that Exceeded the Exceed 2006-2007 1992 Concentrations in
Reference Concentrations in | Concentrations in Wild Wild Clams
(mg/kg) Wild Clams? Clams (mg/kg) (mg/kg)
07— 0.96 + 0.41 (mean = SD) | 0.75 £ 0.44 (mean % SD)
CDP-07 = 0.309 No 0.10-1.9 (range) 0.04-1.5 (range)
(A. virens)

(n=22)

(n=22)

Sources: Table 13; concentrations in wild clams from Trefry and Trocine (2011)

Exhibit 3-32. Mean Selenium Concentrations in Project Tissue Samples Compared to
Concentrations in Wild Aquatic Species Caught off Jacksonville, Florida

Mean Concentration in

Does Mean
Concentration in
Project Tissue

2010 Concentrations in the Edible Tissues of
Species Caught off Jacksonville, Florida

Project Tissue That Exceed Wild Mantis Shrimp
Exceeded the Reference| Concentrations in (Gibbesia neglecta) Wild Penaeid Shrimp
(mg/kg) Wild Taxa? (mg/kg) (mg/kg)
CDP-07 = 0.309 No (mantis shrimp) 0.410-0.494 0.387-1.070
(A. virens) No (penaeid shrimp) (composited samples) (n = 6 samples)

Source: Concentrations in wild populations from Subsection 4.10 and Tables 58 and 59a through 59¢ of ANAMAR
(2011)

Thallium

Thallium is a naturally occurring metal with several important industrial uses. The available
literature on the effects of thallium on marine life is limited. A search of the ERED database
revealed that none of the over 5,000 individual aguatic fauna endpoints were for thallium toxicity
in bivalves or other marine invertebrates. There are several NOAELs and LOAELSs applicable for
population-level effects in fishes and crustaceans in the ERED database, ranging in tissue
concentrations from 12.06 for a LOAEL for reproduction in a freshwater amphipod to 82.78 for an
LOAEL for mortality in a freshwater amphipod. Element Concentrations Toxic to Plants, Animals,
and Man (Gough et al. 1979 [https://pubs.usgs.gov/bul/1466/report.pdf]) suggests that the limit
for animals is 0.003 mg/kg body weight. The mean concentrations for thallium in M. mercenaria
tissues from CDP-06 (0.000403 mg/kg) and CDP-07 (0.000471 mg/kg) are well below the range
of LOAELSs including the body weight limit for animals referenced above.

TPHs

Factors that determine health effects from exposure to TPHSs involve the form of compounds in
the TPH, the duration of exposure (acute versus chronic), and the number of chemical substances
in contact with the organism (Farrington 2014). In severe cases, TPHs can coat the body of an
organism, causing suffocation. Other types of damage to organisms involve cancerous tumors.
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The presence of smaller compounds within TPHs, such as benzene, toluene, and xylene, can
affect the central nervous system (Farrington 2014). Exposure to TPHs can lead to decreased
resistance in a marine organism’s ability to deal with other environmental stressors, such as
variations in temperature or water quality. This has been well documented in corals that have
been found to be damaged or have died following petroleum hydrocarbon exposure (Farrington
2014).

Mean concentrations for TPH in M. mercenaria tissue samples CDP-08 (128 mg/kg) and CDP-09
(141 mg/kg) statistically significantly exceeded that of the 2022 Reference (47.6 mg/kg). Relevant
NOAELs or LOAELSs could not be found for comparison to the mean concentration of TPH in M.
mercenaria and A. virens tissues.

e The fact sheet from the Agency for Toxic Substances and Disease Registry (ATSDR 1999)
states that TPH is a term used to describe a large family of several hundred chemical
compounds originally from crude oil. Crude oil is used to make petroleum products, which
can contaminate the environment. Because there are so many different chemicals in crude
oil and in other petroleum products, it is not practical to measure each one separately.
However, it is useful to measure the total amount of TPH at a site to evaluate and screen
potential constituents of concern and intensity. Scientists do this by dividing TPH into
groups of petroleum hydrocarbons that act alike in soil or water. These groups are called
petroleum hydrocarbon fractions. Each fraction contains many individual chemicals,
including both volatile and extractable petroleum hydrocarbons (VPHs and EPHS),
encompassing the gasoline range organics (>Cs—C12), diesel range organics (>C12—Czs),
and oil range organics (>C2s—Cs3s).

Generally, TPH testing provides a means to quantify the magnitude (in relative terms) of
petroleum contamination that remains in the environment. For dredging projects, this
exposure would come from biomagnification starting at low level organisms and working
up to humans through a food chain. Upon their discharge into the environment, petroleum
hydrocarbons can pose risks to human health, ecosystems, and groundwater. Since there
are no FDA action levels for TPH resulting from the lack of scientific studies that document
the effects of TPH on local marine-based organisms due to its large chemical composition,
where mean concentrations for TPH were statistically significantly greater than that of the
Reference, the effects of the TPH were addressed through SVOC analyses which provide
an estimate of more toxic components found within the TPH fractions (results previously
discussed in Section 3.8.3). SVOCs were not identified as a concern for either M.
mercenaria.

Bis(2-ethylhexyl) phthalate

Bis(2-ethylhexyl) phthalate is the primary synonym for substance Di(2-ethylhexyl) phthalate and
commonly referred to as DEHP. DEHP is not found naturally in the environment and was widely
used as a plasticizer to help make polyvinyl chloride products soft and flexible (CPSC 2010a).
DEHP enters the environment predominantly through disposal of wastes into landfills. To a much
lesser extent, it is volatized into air (from industrial and end uses of DEHP), carried in wastewater
from industrial sources, and in effluent from municipal wastewater treatment plants (Bauer and
Herrmann 1997; Clara et al. 2010; EPA 1981). It tends to absorb strongly to soils and sediments
and to bioconcentrate in agquatic organisms (Staples et al. 1997; Wolfe et al. 1980); however,
potential for DEHP to biomagnify in the food chain is expected to be minimized by metabolism
(EPA 1979; Johnson et al. 1977; Mackintosh et al. 2004; Staples et al. 1997; Wofford et al. 1981).
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Biodegradation can occur under aerobic conditions (Sugatt et al. 1984). Sorption,
bioaccumulation, and biodegradation are likely to be competing processes, with the dominant fate
determined by local environmental conditions. The available data on toxicity effects are limited to
rodents, primates, and human exposure and do not include population-level effects on marine
life.

Bioconcentration of DEHP has been observed in invertebrates, fish, and terrestrial organisms.
Mean bioconcentration factors have been reported for algae (3,173+3,149, two species), mollusks
(1,469+949, five species), crustacea (1,164+1,182, four species), insects (1,058+772, three
species), polychaetes (422, one species), fish (280+230, five species), and amphibians (605, one
species) have been compiled by Staples et al. (1997). Residues of DEHP have been found in the
organs of terrestrial animals such as rats, rabbits, dogs, cows, and humans (EPA 1979). Uptake
of DEHP from soil by plants has also been reported (EPA 1986; O’'Connor 1996). There is not a
biomagnification factor given by the EPA or applicable to DEHP.

Total Phenols

The available literature on the effects of total phenols on marine life is limited. For example, EPA’s
(2000) synopsis of contaminants of importance to bioaccumulation in benthic fauna does not
address total phenols or phenol, although it does address pentachlorophenol. EPA (2000)
summarizes pentachlorophenol as affecting energy metabolism by increasing oxygen
consumption and altering glycolytic and citric acid cycle enzymatic activities as well as increasing
the consumption rate of stored lipids. Toxicity for invertebrates ranged from 3 to 100 pg/L and
1to 68 pg/L for fishes (EPA 2000). Oral doses of 380 to 580 mg/kg were fatal to birds, and
adverse sub-lethal effects were observed in birds fed doses containing 1 mg/kg (EPA 2000).

A search of the online database ERED found phenol endpoint data relevant to populations
(effecting mortality, reproduction, or survival) for the purple sea urchin (Strongylocentrotus
purpuratus) along with rainbow trout (Oncorhynchus mykiss) and goldfish (Carassius auratus). A
tissue concentration of 21 mg/kg of phenol resulted in reduced fertilization of embryos in the
purple sea urchin (Anderson et al. 1994). Concentrations of 66 to 130 mg/kg of body weight were
found to cause mortality in goldfish (Kishino and Kobayashi 1995). A concentration of 73.4 mg/kg
of body weight was found to cause mortality in rainbow trout (McKim and Schmieder 1991). The
mean concentration of total phenols in M. mercenaria tissue samples from CDP-08 (74.7 ug/kg
[=0.0747 mg/kg]) and CDP-09 (84.8 ug/kg [= 0.0848 mg/kg]) and in A. virens tissue samples from
CDP-08 (127 ug/kg [= 0.127 mg/kg]) and CDP-09 (152 ug/kg [= 0.152 mg/kg]) are tiny fractions
of the tissue concentrations that caused negative effects as discussed above.

Factor 6. Phylogenetic diversity of the species in which bioaccumulation in organisms exposed
to sediment from the dredging site statistically exceeds bioaccumulation in organisms
exposed to the Reference sediment.

This factor addresses and discusses the phylogenetic diversity of the species in which
bioaccumulation from the dredged material statistically exceeds bioaccumulation from the
Reference material.

The species tested, M. mercenaria and A. virens, are recommended in Section 12 of the Green
Book and labeled as “examples of appropriate test species for determining potential
bioaccumulation from whole sediment tests.” The basic recommendations require that a deposit-
feeding bivalve mollusk and a burrowing polychaete worm be tested. A. virens is an ecologically
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important infaunal member of the western North Atlantic region, provides adequate biomass for
tissue analysis, and is a detritivore. M. mercenaria inhabits the western North and Central Atlantic
including the Gulf of Mexico (Abbott 1968, Turgeon 2009) and therefore represents a native
species in and around the project area. Although M. mercenaria and other members of the genus
feed using a siphon (as with most bivalves), it is possible that the proximity of the incurrent siphon
to the sediment surface allows some fine particulates and contaminants associated with sediment
to be ingested. Regardless, the use of M. mercenaria for bioaccumulation testing conforms to
recommendations in the Green Book regarding the use of a deposit-feeder.

Factor 7. Propensity for the contaminants with statistically significant bioaccumulation to
biomagnify within aquatic food webs.

Biomagnification, the ability of a compound to accumulate in upper-level consumers, is dependent
on the propensity of a given compound to biomagnify in lower-level organisms. Compounds in
project tissues having mean values less than or equal to two times the Reference values have a
low magnitude of difference in bioaccumulation levels, which suggests that the toxicological
relevance of the measured statistically significant difference is negligible and may not warrant
further examination of the ecological significance (Lotufo et al. 2011). Analyte concentrations in
project tissue samples that exceeded those of the Reference by more than a factor of two are
evaluated against the ecological effects thresholds, which are regionally specific thresholds
formulated to evaluate potential bioaccumulation-related adverse effects of sediments proposed
for ocean disposal. The thresholds are concentrations of given compounds in tissues that are not
expected to have unacceptable effects in marine organisms (EPA and USACE 2008).

Mean concentrations of cadmium, lead, thallium, TPH, bis(2-ethylhexyl) phthalate, and total
phenol in M. mercenaria tissue from project samples listed below were detected at levels that
were statistically significantly greater than the applicable Reference mean values.

CDP-06: Thallium

CDP-07: Cadmium, lead, thallium
CDP-08: TPH, Bis(2-ethylhexyl) phthalate
CDP-09: TPH, Bis(2-ethylhexyl) phthalate

Mean concentrations of cadmium, nickel, selenium, and total phenol in A. virens tissue from
project samples listed below were detected at levels that were statistically significantly greater
than the applicable Reference mean values.

e CDP-07: Selenium
e CDP-08: Total phenol
e CDP-09: Cadmium, nickel, total phenol

None of the analyte concentrations in project tissues exceeded the applicable ecological effects
threshold or the northern Gulf of Mexico background concentration.

Cadmium, Lead, and Nickel

Cadmium, lead, and nickel were given a biomagnification risk factor of 1 by Battelle (2005) for
use in bioaccumulation risk assessment modeling for EPA Region 1 projects and has since been
adopted by EPA Region 4 (ANAMAR 2015). This risk factor may also be applicable to this EPA
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Region 6 project as a region-specific alternative risk factor could not be found during a literature
search.

Selenium and Thallium

Selenium and thallium were not given a biomagnification risk factor by EPA Region 4 for use in
bioaccumulation risk assessment modeling (Battelle 2005, ANAMAR 2015). However, the results
of studies by Hermanutz et al. (1992) and Coyle et al. (1993) were evaluated by EPA (2000), and
it was concluded that selenium can biomagnify within aquatic ecosystems (EPA 2000). It is
possible that selenium and thallium have similar biomagnification risk as other metals. If this is
the case, then the biomagnification risk factor of 1 may be appropriate here as this value was
given by EPA Region 4 for 11 other metal analytes (Battelle 2005, ANAMAR 2015).

TPH

biomagnification risk could not be found for this analyte.

Bis(2-ethylhexyl) phthalate
A biomagnification risk could not be found for this analyte.

Total Phenols

Phenol was not given a biomagnification risk factor by EPA Region 4 for use in bioaccumulation
risk assessment modeling (Battelle 2005, ANAMAR 2015). There is not a published
biomagnification risk factor for phenol or total phenols applicable to EPA Region 6.

Factor 8. Magnitude of toxicity and number and phylogenetic diversity of species exhibiting
greater mortality in the sediment from the dredging site than in the Reference
sediment.

Significant toxicity was not observed in the bioaccumulation tests performed on the PCCA CDP-
06 through CDP-09 sediments.

Significant differences in mean percent survival were not observed in the 100% elutriate
concentrations, relative to the control, for any of the three water column tests (A. bahia planktonic
and juvenile life stage tests and the M. beryllina test). Calculated LCso values were >100% for
the elutriate samples using A. bahia and M. beryllina test species.

Mean survival in the 10-day solid phase test for project sediments CDP-06 through CDP-09 using
L. plumulosus ranged from 89% to 92% and was not statistically different from that of the 2022
Reference (90%) and 2023 Reference (91%). Mean survival across the project samples was
either greater than the Reference or less than 20% below the Reference, indicating that the
samples met the LPC for benthic toxicity as defined in the RIA.

Mean survival in the 10-day solid phase test for project sediments CDP-06 through CDP-09 using
A. bahia ranged from 87% to 90%, was 90% in the 2022 Reference and 91% in the 2023
Reference. The project samples did not result in mean survival that was greater than 10%
different from that of the Reference, indicating that the samples met the LPC for benthic toxicity
as defined in the RIA.
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Mean survival in the 28-day bioaccumulation test for project sediment samples CDP-06 through
CDP-09 ranged from 84% to 99% in M. mercenaria and from 88% to 96% for A. virens.

Summary

The bioaccumulation potentials of contaminants were evaluated through 28-day whole sediment
exposure testing using M. mercenaria and A. virens followed by chemical analysis of the tissues.
Sample result did not exceed any applicable FDA action level in FDA (2001, 2020). Mean
concentrations of analytes in project tissue samples found to be statistically significantly greater
than those of the Reference were further evaluated. Project samples having the replicate results
below the MDL (U-qualified) did not require assessment and were not compared against the
Reference or screening criteria.

Contaminant mean concentrations in M. mercenaria and A. virens tissues in project samples
CDP-06, CDP-07, CDP-08, and CDP-09 that were statistically significantly greater than those of
the Reference did not exceed any applicable screening benchmarks. Nonetheless, such
contaminant mean concentrations were further compared to toxicity endpoint values relevant to
populations if appropriate endpoint values were available. NOAEL and LOAEL endpoint data that
were found to be relevant to comparisons with the tissue concentrations in the test species, M.
mercenaria and A. virens, were greater than the mean concentrations in the project samples in
all instances.

A final step in the evaluative process goes beyond assessing the individual test results to look at
the complete set of results to provide an opportunity for an integrated assessment of the
contaminants.

Although some of the contaminants that bioaccumulated in the tests are toxicologically important,
in no case did they accumulate to toxicologically important concentrations. The materials tested
met the minimum acceptable levels for bioaccumulation criteria. Thus, considering the factors in
the Green Book, an evaluation of the solid phase bioaccumulation test results for the dredge
material taken as a whole would not indicate a different outcome from that shown by the individual
test results (i.e., the material does not have the potential for significant undesirable effects due to
bioaccumulation).

Accounting for the above information, it is determined that there is not a potential for significant
undesirable effects due to bioaccumulation as a result of the presence of individual chemicals or
of the solid phase of the dredged material as a whole. Therefore, it is concluded that the solid
phase of the material proposed for disposal meets the ocean disposal requirements of 40 CFR
§ 227.6(c)(3) and § 227.27(b), and the LPC for bioaccumulation is met in accordance with RIA
Subsection 10.2.3.
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4 ADDAMS MODEL

Simulations of the STFATE module of the Automated Dredging and Disposal Alternatives
Modeling System (ADDAMS) model were run to establish compliance of the water column toxicity
for the CDP Inner Harbor project sediment samples.

Based on elutriate chemistry results, sample CDP-07 (prepared as the composite of sediment
subsamples CDP-07A and CDP-07C) was selected for modeling Tier Il Water Quality Criteria.
The elutriate concentration for copper of 5.3 mg/L exceeded the CMC of 4.8 mg/L. The remaining
samples did not exceed the CMC for any other contaminant.

Based on the LCso results, the project samples did not have LCs values that statistically exceeded
the corresponding site water control sample. Therefore, STFATE modeling for Tier Il toxicology
is not required for this project.

STFATE model input parameters used in the module are shown in Exhibits 4-1 through 4-7. The
files used in the model runs are included in Appendix H.

Evaluation Type: Tier Il Water Quality Results
Exhibit 4-1. Simulation Type: Descent, Collapse, and Diffusion

Coefficients

Parameter Keyword Value

Settling Coefficient BETA 0.000*

Apparent Mass Coefficient CM 1.000*

Drag Coefficient CD 0.500*

Form Drag for Collapsing Cloud CDRAG 1.000*

Skin Friction for Collapsing Cloud CFRIC 0.010*

Drag for an Ellipsoidal Wedge CD3 0.100*

Drag for a Plate CD4 1.000*

Friction Between Cloud and Bottom FRICTN 0.010*

4/3 Law Horizontal Diffusion Dissipation Factor ALAMDA 0.0225
Unstratified Water Vertical Diffusion Coefficient AKYO Pritchard Expression

Cloud/Ambient Density Gradient Ratio GAMA 0.250*

Turbulent Thermal Entrainment ALPHAO 0.235*

Entrainment in Collapse ALPHAC 0.100*

Stripping Factor CSTRIP 0.003*

* Model default value
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Exhibit 4-2.  Site Description for New Work ODMDS

Parameter Value Units
Number of Grid Points (left to right) 25 n/a
Number of Grid Points (top to bottom) 50 n/a
Spacing Between Grid Points (left to right) 250 ft
Spacing Between Grid Points (top to bottom) 250 ft
Constant Water Depth 50* ft
Roughness Height at Bottom of Disposal Site 0.005** ft
Slope of Bottom in X-Direction 0 deg.
Slope of Bottom in Z-Direction 0 deg.
Number of Points in Ambient Density Profile Point 3 n/a
Ambient Density at Depth = O ft 1.023 g/cc
Ambient Density at Depth = 25 ft 1.024 g/cc
Ambient Density at Depth = 45 ft 1.026 g/cc
Distance from the Top Edge of Grid (upper left corner of site) 1,000 ft
Distance from the Left Edge of Grid (upper left corner of site) 1,000 ft
Distance from the Top Edge of Grid (lower right corner of site) 11,000 ft
Distance from the Left Edge of Grid (lower right corner of site) 6,000 ft
Location of Disposal Point from Top of Grid 4,500 ft
Location of Disposal Point from Left Edge of Grid 3,400 ft
Number of Depths for Transport-Diffusion Output 2 (0 and 50) #
* Mean water depth from Section 2.4.1 of the Corpus Christi SMMP (2018)
** Model default value
Exhibit 4-3. Current Velocity Data
Parameter Value Units
X-Direction Velocity 1.1 ft/sec
Z-Direction Velocity 0 ft/sec
Current velocity was taken from the Corpus Christi ODMDS EIS (EPA 1988).
Exhibit 4-4. Material Data
Parameter Value Units
Dredging Site Water Density (average) 1.024 g/cc
Number of Layers 1 n/a
Material Velocity at Disposal (X-Dir.) 6.2 ft/s
Material Velocity at Disposal (Z-Dir.) 6.2 ft/s
Exhibit 4-5. Output Options
Parameter Value Units
Duration of Simulation 14,400 Seconds
Long-Term Time Step 600 Seconds
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Exhibit 4-6. Disposal Operation Data

Value, Value,
Parameter Cutter/Hopper Mechanical Clamshell | Units
Length of Disposal Vessel 390 315 ft
Width of Disposal Vessel 76 53 ft
Pre-Disposal Draft 28 25 ft
Post-Disposal Draft 15 10 ft
Time Needed to Empty the Disposal Bin 60 60 sec
(sec.)
Dredging Disposal Volume 13,500 9,000 yd®

Volumetric Fraction Determination and Water Quality Criteria

Volumetric fractions for samples from CDP-07 were determined using a spreadsheet developed
at ERDC. The spreadsheet is included in Appendix H along with the STFATE input and output
files. The calculations are based on grain sizes (Table 3) and total solids (Table 4), as presented
in Exhibit 4-7, along with specific gravity and Atterberg limits. For the grain size, the average of
the two subsamples (CDP-07A and CDP-07C) were used in the spreadsheet to determine the
volumetric fractions for entry into the STFATE model. Specific gravity and Atterberg limits were
not determined from the CDP inner harbor samples. For specific gravity, a default value of 2.65
was entered in the STFATE model for silt and clay, which are the two predominant grain size
classifications present. For Atterberg limits, a value of 0 was entered for the liquid limit, which is
the most conservative value for modeling. In addition, calculations in the ERDC spreadsheet can
be used for either mechanical or cutter dredging with sediment transport for disposal. Exhibit 4-
7 contains a summary of the volumetric fractions and dilutions of the dredge material required to
meet disposal criteria.

Exhibit 4-7.  Volumetric Fractions and Water Quality Criteria of Dredge Material

Analyte CDP-07
Gravel 0
Sand 34.9
Silt 52.8
Clay 12.3
Solids, % 82.2
Specific gravity 2.65
Liguid limit 0
Type of Dredging Hopper/Cutter Clamshell
Volumetric Fraction - Clumps 0.000 0.00000
Volumetric Fraction — Coarse 0.043 0.17899
Volumetric Fraction - Silt 0.066 0.27080
Volumetric Fraction — Clay 0.015 0.06308
Volumetric Fraction — Water 0.876 0.48713
Contaminant Concentration (Copper) pg/L 5.3
Conc. required to meet CMC (Copper) pa/L 4.8
Dilution required to meet CMC 1.1

Italicized parameters were calculated from Table 3 of this report or entered as described in the previous paragraph.
Values underlined and shown with a yellow shaded background were provided by the chemistry or toxicology
laboratory, and the dilution required was calculated to allow entry into the simulation.

Volumetric fractions were determined using a spreadsheet developed at ERDC. The spreadsheet is provided in
Appendix H with the filename PCCA CDP Resample_volumetric_fraction_calculations.xIsx.
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Two Tier Il models were conducted for sample CDP-07 using a cutter dredge or mechanical
dredge scenario and testing to determine whether the dredge material meets the 4-hour water
quality criteria. Modeling inputs included using the ODMDS parameters and disposal operations
detailed in Exhibits 5-1 through 5-7. Exhibit 5-8 includes graphs for Tier Il models showing the
CMC (pink line), the maximum concentration across the entire grid (red line), and the maximum
concentration outside the ODMDS (blue line) for the project sample CDP-07. Input and output
files are provided electronically in Appendix H.

The results of the Tier Il modeling indicate that the dredged material from CDP-07 may be
disposed of without restriction to a maximum of 13,500 cy per load for hopper or cutter dredging,
or 9,000 cy per load for mechanical dredging. Exhibit 4-9 is a map of the Corpus Christi New
Work ODMDS with boundaries and the modeled disposal point.
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Exhibit 4-8. Four-Hour Criteria and Disposal Site (D.S.) Boundary Criteria after Initial
Mixing
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Exhibit 4-9.

Corpus Christi New Work ODMDS Map with STFATE Modeled Disposal Point
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TABLE 1
Core and Grab Sample Summary

Metrics Per Core/Sample

Water Top of Bottom of
Sampling Project Surface | Sediment Core Average
Start & Depth Water Elevation® | Elevation® | Elevation Core Recovery | Recovery
DMMU/ End Latitude® | Longitude® (feet, Depth (feet, (feet, (feet, Core | Penetratio| Length | per Core
Sample ID Composite ID Subsample ID Date (CST) [ (°N, NAD 83) | (°W, NAD 83) MLLW) (feet) MLLW) MLLW) MLLW) | Number| n (feet) (feet) (%) Description/ Notes*
CDP-06-A 1/25/23 | 0800-0910 | 27.84607 -97.06053 79.0 62.8 1.07 61.7 79.7 1 18.0 18.0 1000 | High-outgoing tide with 10-15 knot winds from the NE, 1-2 seas, sunny skies. Silty sand w/ shels, gray,
to brown gray stiff clay. Discarded 0.7' of sediment below project depth.
CDP-06 CDP-06 CDP-06-B 1600-1740 |  27.84601 -97.05849 79.0 54.7 1.40 53.3 79.3 1 26.0 25.0 960 | Mid-incoming tide with >15 knot winds from the NE, 1-2ft seas, cloudy skies; olive gray fine sand with
shells, brown and gray stiff clay. Discarded 0.3' of sediment below project depth.
1/23/23
CDP-06C 1305-1435 |  27.84543 -97.05769 -79.0 57.1 0.74 56.4 79.4 1 23.0 21.0 910 | “ow-incoming tide with >15 knot winds from the NE, 1-2' seas, partly cloudy skies; olive gray fine sand
with shells, brown and gray stiff clay. Discarded 0.4' of sediment below project depth.
CDP-07-A 1000-1145 27 84347 .97 06648 -79.0 538 0.69 531 801 1 270 27.0 1000 Low-outgoing tide with 10-15 knot winds .from the N, ‘1-2 seas, cloudy skles..Sllty sand w/ shells, stiff
clayey sand trace shells. Discarded 1.1' of sediment below project depth.
Low-incoming tide with 10-15 knot winds from the N, 1-2' seas, cloudy skies. Silty sand w/ shells, stiff
CDP-O?-A (Core #2 1145-1310 27 84351 .97 06645 -79.0 538 130 525 795 5 270 220 82.0 c!a.\yey sand. Split core length vgrtlcally to coIIt_—zct duplicate sample for chefnlstry apd elutriate prep.
Duplicate) Additional volume collected for toxicology analysis as needed. Discarded 0.5' of sediment below project
depth.
CDP-07 CDP-07 1/21/23
CDP-07C 1510-1630 27 84185 -97.06602 -79.0 59 2 1.99 572 792 1 220 220 1000 M|d-|ngom|ng tide with 10-15 knot winds frqm the N, 1_—2 seas, C|Ol',ldy sklgs. Silty sand to _flne sand gray,
stiff clay brown and gray clay to gray silty sand. Discarded 0.2' of sediment below project depth.
High-slack tide with 10-15 knot winds from the N, 1-2' seas, cloudy skies. Silty sand, dark gray, gypsum
CDP-O?Q (Core #2 1645-1815 27 84185 .97 06602 70.0 60.7 209 58.6 796 5 21.0 20.0 95.0 layer qbserved, st|ff.brown and ollyg gray clay. Split core length yertlcally to co!lect duplicate sgmple for
Duplicate) chemistry and elutriate prep. Additional volume collected for toxicology analysis as needed. Discarded
0.5' ofsediment below project depth.
Sample collected with a double van Veen; sand fine to coarse and silt, oyster shell fragments, sand crab,
CDP-ODMDS- A 1230-1235 27.79054 -96.99917 45.0 0.68 -44.3 light brown to olive gray in color; 5-10 knot winds from the NE, 2-3 ft seas, cloudy skies, low to slack tide.
Composite in field for sample collection
CDP-ODMDS CDP-ODMDS _Sample gollectefj with a douple van Veen; sand fine to coarse and SI|.'[, shell fragme_nts, .I|ght brown tg
(January 2023) CDP-ODMDS-B 1/27/23 1305-1310 27.78853 -96.99727 45.0 0.44 -44.6 olive gray in color; 5-10 knot winds from the NE, 2-3 ft seas, cloudy skies, low incoming tide. Composite
in field for sample collection.
Sample collected with a double van Veen; sand fine to coarse and silt, oyster shell fragments, sand crab,
CDP-ODMDS-C 1240-1255 27.78780 -97.00035 45.0 0.64 -44.4 light brown to olive gray in color; 5-10 knot winds from the NE, 2-3 ft seas, cloudy skies, low to slack tide.
Composite in field for sample collection
Sample collected with a double van Veen. Silty-clay with fine sand, light brown and olive gray in color with
CDP-REF A 0920-1000 27.84198 -96.99379 45.0 0.80 -44.2 shells; sand crab, worms/worm castings observed. Collected ~15 gallons. High-outgoing tide with 5-10
knot winds from the NE, 2-3 ft seas, cloudy skes.
CDP-REE CDP-REE Sample collected with a double van Veen. Silty-clay with fine sand and shells; light brown and olive gray
(January 2023) CDP-REF B 1/27/23 1053-1125 27.84171 -96.99360 45.0 0.78 -44.2 in color; collected ~15 gallons. Mid-outgoing tide; 5-10 knot winds from the NE, 2-3 ft seas, cloudy
skies.
Sample collected with a double van Veen. Multiple drops required, sample was washing out from bottom
CDP-REE C 1003-1050 27 84148 -96.99395 45.0 0.74 443 (shells). Silty-clay with fine sand and shells, light brown and olive gray in color; small conch, sand crab,

and worms observed; collected ~15 gallons. Mid-outgoing tide, 5-10 knot winds from the NE, 2-3 ft seas,
cloudy skies.

MPRSA Section 103 Evaluation of Sediment from the Port of Corpus Christi Authority Channel Deepening Project, Corpus Christi, Texas
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TABLE 1 (continued)
Vibracore and Grab Sample Summary

Metrics Per Core/Sample

Water Top of | Bottom of
Sampling Project Surface | Sediment Core Average
Start & Depth Water Elevation® | Elevation® | Elevation Core Recovery | Recovery
DMMU/ End Latitude® | Longitude® (feet, Depth (feet, (feet, (feet, Core | Penetratio| Length | per Core
Sample ID Composite ID Subsample ID Date (CST) [ (°N, NAD 83) | (°W, NAD 83) MLLW) (feet) MLLW) MLLW) MLLW) | Number| n (feet) (feet) (%) Description/ Notes*
CDP-08-A 2/22/22 | 0854-1320 | 27.84238 -97.07243 79.0 51.5 1.40 50.1 80.1 1 30.0 28.5 950  |Midtohighincoming, 10-15 knot winds from the SE, 1-2 t seas, sunny and cloudy skies. Sand w/ shells,
gray, to silty clay redish brown and stiff. Discarded 1.25' below project depth.
CDP-08 CDP-08 0815-1125 |  27.84080 -97.07178 -79.0 52.5 0.14 52.4 82.4 1 30.0 255 gsp | -ow-incoming tide, 10-15 knot winds from the N, 1-2' seas, cloudy skies. Sand w/ shells, gray, to sandy
clay gray/tan redish brown, stiff clay. Discarded 3.4' below project depth.
CDP-08-C 2/24/22
1430-1750 27 84077 .97 07185 -79.0 515 135 50.2 80.2 5 30.0 255 85.0 High-incoming tide, 10-15 knot vymds from th.e N, 1-2 seas, cloudy' skles.Sanq w/ shells, gray, to sandy
clay gray/tan redish brown, stiff clay. Discarded 3.4' below project depth.
CDP-09-A 2/18/22 0823-1731 27 84120 -97.07901 -79.0 42.0 054 415 815 1 40.0 335 890 Low-incoming tide with 15-20 knot \_N|nd3 from tfle N, 3-4 ft. seas, sunny skies. Clayey sand with shells.
Discarded 2.5' below project depth.
CDP-09 CDP-09 2/19/22 | 0915-1540 | 27.83971 -97.07865 -79.0 52,5 0.86 51.6 80.6 1 29.0 24.0 83.0 High-outgoing tide with 10-15 knot winds from the SE, calm to 1-2 ft seas, partly cloudy skies. Sandy
clay, olive gray, sity clay. Discarded sediment below project depth.
CDP-09-C
2/20/22 0800-1530 57 83959 -97.07860 79.0 425 1.40 411 80.1 5 39.0 34.4 88.0 Mid-outgoing tide with 10-15 knot winds from the NE, 1-2' seas, partly cloudy skies. Sandy clay,

tan/gray/orange sity clay, tan stiff clay, greenish gray sandy clay. Discarded ~8" below project depth.

Sample collected with a double van Veen; sand fine to coarse and silt, shell fragments, light brown and
CDP-ODMDS- A 1100-1105 27.7906 -96.9986 45.0 0.18 -44.8 tan in color; 5-10 knot winds from the SE, 1-2 ft seas, sunny skies, mid-outgoing tide. Composite in field
for sample collection

CDP-ODMDS | CDP-ODMDS Sample collected with a double van Veen; sand fine to coarse and silt, shell fragments, light brown and
(March 2022) CDP-ODMDS-B 3/3/22 1121-1138 27.7887 -96.9975 45.0 0.22 -44.8 tan in color; 5-10 knot winds from the SE, 1-2 ft seas, sunny skies, mid-outgoing tide. Composite in field
for sample collection.

Sample collected with a double van Veen; sand fine to coarse and silt, shell fragments, light brown and
CDP-ODMDS-C 1109-1114 27.7875 -97.0006 45.0 0.17 -44.8 tan in color; 5-10 knot winds from the SE, 1-2 ft seas, sunny skies, mid-outgoing tide. Composite in field
for sample collection

Mid-outgoing tide with 5-10 knot winds from the SE, 1-2 ft seas, sunny. Sample collected with a double

ChIHRER & 0825-0900 21.8417 -96.9940 45.0 0.27 447 van Veen; silty clay and silt, light brown and olive gray in color; collected ~15 gallons.
CDP-REF CDP-REF Sample collected with a double van Veen; silty clay and silt, light brown and olive gray in color; 5-10 knot
- 22 - - - : ' To : oo ’
(March 2022) CRIPRESE 33 0930-0948 278419 96.9939 45.0 0.20 44.8 winds from the SE, 1-2 ft seas, sunny skies, mid-outgoing tide
CDP-REE C 0910-0928 278413 -96.9943 45.0 018 448 Sample collected with a double van Veen; silty clay and silt, light brown and olive gray in color; 5-10 knot

winds from the SE, 1-2 ft seas, sunny skies, mid-outgoing tide

! Coordinates were recorded in the field with a Trimble GeoXH 6000 (Terracon Trimble) and were referenced to North American Datum of 1983, Texas South Central State Plane, US Survey Feet.

% Feet mean lower low water calculated from water depth (measured by leadline) and tide height using real-time data/National Oceanic and Atmospheric Administration (NOAA) Tide Station # 8775237 in Port Aransas, Texas.
% Sediment elevation data was calculated as water surface elevation minus water depth.

Notes * Unless otherwise noted, no living organisms or organic debris observed, no oil present, no odor detected.

ft = feet, (cells shaded grey) = Not applicable

DMMU as listed in Table 1 in the SAP.

Sources: ANAMAR
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TABLE 2

Site Water Sample Summary Including Water Column Measurements

Sampling Method

Field Description of Sample

Weather/Tidal Cycle

General Conditions
and Observations

Submersible pump

Slightly turbid and slight grey in color; no suspended
materials or odor observed

Mid-incoming tide with 5-10 knot winds from the NE,
calm to 1' seas, cloudy skies

MLLW 0.82 @ 1530

Submersible pump

Slightly turbid and slight grey in color; no suspended
materials or odor observed

Low to mid-incoming tide with 5-10 knot winds from the
NE, calm to 1' seas, cloudy skies

MLLW 0.73 @ 1436, sample collected at CDP-07C

Submersible pump

Clear in color, no suspended materials or odor
observed

Mid to low-outgoing tide with 5-10 knot winds from the
NE, 2-3 ft seas, cloudy skies

MLLW 0.69 @ 1124

DMMU: CDP-06 CDP-07 Reference ODMDS
CDP-REF-B-SW CDP-ODMDS-B-SW
Sample ID: CDP-06B-SW CDP-07C-SW January 2023 January 2023

Date 01/27/2023 1/27/2023 01/27/2023 01/27/2023
Sampling Start/End Times (CST) 1537-1607 1440-1520 1125-1200 1310-1326
Depth of Water (feet) 53.0 60.0 45 45
Time of Measurement (CST) 1537 1445 1128 1315
Depth of Measurement (feet) 30 30 23 23
Water Temperature (°C) 15.2 15.3 15.7 16

pH (units) 8.13 8.12 8.16 8.14
Salinity (ppt)

Sp. Conductivity (mS/cm) 47.2 47.7 47.4 49
Dissolved Oxygen (mg/L) 7.66 10.64 8.32 6.73
Dissolved Oxygen (%)
Turbidity (NTU) 19.9 23.0 5.2 3.8
Oxidation Reduction Potential (mV)
Total Dissolved Solids (g/L)
Latitude (°N, NAD 83) 27.845850 27.841709 27.841575 27.788773
Longitude (°W, NAD 83) -97.058598 -97.065757 -96.993548 -96.996975

Submersible pump

Clear in color; no suspended materials or odor
observed

Low-incoming tide with 5-10 knot winds from the S, 1-2
ft seas, sunny skies

MLLW 0.79 @ 1310

Salinity calculated using the formula: (Sp. Conductivity (ms/cm)*1.0878)*0.4665

(--) or (cells shaded grey) = no reading taken
Source: ANAMAR Environmental Consulting, Inc.

MPRSA Section 103 Evaluation of Sediment from the Port of Corpus Christi Authority Channel Deepening Project, Corpus Christi, Texas
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TABLE 2 (continued)

Site Water Sample Summary Including Water Column Measurements

Longitude (°W, NAD 83)

Sampling Method

Field Description of Sample

Weather/Tidal Cycle

General Conditions
and Observations

Submersible pump

Tan-green in color; no suspended materials or odor
observed

Mid-incoming tide with 5-10 knot winds from the NW,
calm/1-2 ft seas, cloudy skies

MLLW 1.24 @ 1124

Submersible pump

Light brown in color; no suspended materials or odor
observed

High-slack outgoing tide with 5-10 knot winds from the
NE, 1-2 ft seas, cloudy skies

MLLW 1.64 @ 1642

Submersible pump

Clear in color; no suspended materials or odor

observed

Mid-outgoing tide with 5-10 knot winds from the SE, 1-2

ft seas, sunny skies

MLLW 0.33 @ 1000

DMMU: CDP-08 CDP-09 Reference ODMDS
CDP-REF-B-SW CDP-ODMDS-B-SW
Sample ID: CDP-08C-SW CDP-09C-SW March 2022 March 2022
Date 2/24/22 2/20/22 3/3/22 3/3/22
Sampling Start/End Times (CST) 1125-1225 1640-1725 1003-1025 1144-1202
Depth of Water (feet) 52.5 45.5 40-45 46
Time of Measurement (CST) 1140 1645 1010 1150
Depth of Measurement (feet) 26 24 25 23
Water Temperature (°C) 12.16 13.13 13.05 13.68
pH (units) 8.30 8.25 8.31 8.64
Salinity (ppt) 28.3 27.3 28.0 28.0
Sp. Conductivity (mS/cm) 43.5 42.2 43.1 43.1
Dissolved Oxygen (mg/L) 14.12 10.76 10.28 12.64
Dissolved Oxygen (%) 161.2 125.0 119.5 146.5
Turbidity (NTU) 121 47.8 0.0 0.0
Oxidation Reduction Potential (mV) 162 223 168 175
Total Dissolved Solids (g/L) 26.2 25.7 26.2 26.2
Latitude (°N, NAD 83) 27.840934 27.839968 27.841605 27.785238
-97.071856 -97.077713 -96.993661 -96.996742

Submersible pump

Clear in color; no suspended materials or odor
observed

Low-incoming tide with 5-10 knot winds from the S, 1
2 ft seas, sunny skies

MLLW 0.26 @ 1136

Salinity calculated using the formula: (Sp. Conductivity (ms/cm)*1.0878)*0.4665

(--) or (cells shaded grey) = no reading taken
Source: ANAMAR Environmental Consulting, Inc.
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TABLE 3

Results of Physical Analyses for Sediment Samples

CDP-06 CDP-07 CDP-ODMDS
DMMU Stations 32+90 Stations 54+00 CDP-REF (Placement Area
Location:* (Harbor Island Junction, channel deepening) (Corpus Christi Channel, channel deepening) (Reference Area) [New Work ODMDS])
CDP-REF CDP-ODMDS
Sample ID: 6A 6B 6C TA 7A Duplicate 7C (Composite) January 2023 | (Composite) January 2023

Sediment Description

Clay, lean, some silt, few fine
grained sand-sized quartz,

Silt, little fine-grained
sand-sized quartz, little

Silt, some fine-grained
sand-sized quartz, trace

Sand, silty, mostly fine-
grained sand-sized quartz,

Sand, silty, mostly fine-
grained sand-sized quartz,

Silt, little fine-grained sand-
sized quartz, few clay, tan

Sand, silty, mostly fine-grained
sand-sized quartz, some silt,

Sand, silty, mostly fine-grained
sand-sized quartz, little silt, tan

tan clay, tan clay, tan some silt, little clay, tan | some silt, trace clay, tan trace clay, tan

% Gravel
(Particles 24.750 mm) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
% Coarse Sand 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
% Medium Sand 0.1 0.1 0.5 0.4 0.0 0.2 0.1 2.3
% Fine Sand 6.2 26.7 41.2 50.8 56.3 18.4 59.7 73.0
% Sand (total)
(Particles 0.075-4.749 mm) 6.3 26.8 41.7 51.2 56.3 18.6 59.8 76.3
% Silt
(Particles 0.005-0.074 mm) 43.5 48.7 56.2 33.6 42.2 72.0 39.1 23.3
% Clay
(Particles <0.005 mm) 50.2 24.5 2.1 15.2 1.5 9.4 1.1 0.4
% Silt & Clay (combined) 93.7 73.2 58.3 48.8 43.7 81.4 40.2 23.7
USCS Classification CL ML ML SM SM ML SM SM

Metric
% Passing Equivalent
Sieve Size (mm)
#4 4.75 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
#10 2.00 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.0
#20 0.85 99.9 100.0 99.9 99.8 100.0 99.9 100.0 97.6
#40 0.425 99.9 99.9 99.5 99.6 100.0 99.8 99.9 96.7
#50 0.297 99.9 99.9 99.3 99.5 100.0 99.7 99.9 96.0
#70 0.210 99.8 99.6 97.9 99.2 99.8 99.4 99.8 90.9
#100 0.149 99.2 95.1 85.2 91.2 98.2 97.0 98.9 68.7
#140 0.105 97.2 83.9 68.5 63.8 83.9 89.8 89.9 42.9
#200 0.075 93.7 73.2 58.3 48.8 43.7 81.4 40.2 23.7

Hydrometer Readings
(% less than the following
sizes)

74.3 @ 0.0409 mm.
71.2 @ 0.0293 mm.
69.7 @ 0.0209 mm.
63.0 @ 0.0111 mm.
61.0 @ 0.0079 mm.
59.0 @ 0.0056 mm.
2.7 @ 0.0033 mm.
0.5 @ 0.0014 mm.

51.2 @ 0.0447 mm.
46.6 @ 0.0321 mm.
43.0 @ 0.0230 mm.
38.4 @ 0.0121 mm.
34.8 @ 0.0086 mm.
33.3 @ 0.0061 mm.

0.7 @ 0.0033 mm.
0.5 @ 0.0014 mm.

35.9 @ 0.0472 mm.
30.1 @ 0.0340 mm.
26.5 @ 0.0243 mm.
21.8 @ 0.0127 mm.
19.7 @ 0.0091 mm.

3.6 @ 0.0067 mm.
0.7 @ 0.0033 mm.
0.5 @ 0.0014 mm.

31.4 @ 0.0479 mm.
27.2 @ 0.0343 mm.
24.6 @ 0.0245 mm.
23.1 @ 0.0127 mm.
21.1 @ 0.0090 mm.
19.1 @ 0.0064 mm.
6.9 @ 0.0033 mm.
0.5 @ 0.0014 mm.

18.1 @ 0.0499 mm.
13.3 @ 0.0357 mm.
11.2 @ 0.0254 mm.
5.8 @ 0.0133 mm.
2.1 @ 0.0095 mm.
1.6 @ 0.0067 mm.
1.3 @ 0.0033 mm.
0.5 @ 0.0014 mm.

52.5 @ 0.0450 mm.
44.9 @ 0.0326 mm.
40.0 @ 0.0234 mm.
30.8 @ 0.0124 mm.
28.7 @ 0.0088 mm.
17.9 @ 0.0064 mm.
0.7 @ 0.0033 mm.
0.6 @ 0.0014 mm.

15.4 @ 0.0496 mm.
11.8 @ 0.0355 mm.
9.1 @ 0.0254 mm.
6.7 @ 0.0132 mm.
3.9 @ 0.0094 mm.
2.0 @ 0.0067 mm.
0.5 @ 0.0033 mm.
0.4 @ 0.0014 mm.

6.6 @ 0.0510 mm.
2.4 @ 0.0367 mm.
0.3 @ 0.0261 mm.
0.3 @ 0.0135 mm.
0.3 @ 0.0095 mm.
0.4 @ 0.0067 mm.
0.5 @ 0.0033 mm.
0.4 @ 0.0014 mm.
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TABLE 3 (continued)
Results of Physical Analyses for Sediment Samples

CDP-08 CDP-09 CDP-REF CDP-ODMDS
DMMU Stations 74+00 Stations 96+00 (Reference Area) (Placement Area
Location*: (Corpus Christi Channel, channel deepening) (Corpus Christi Channel, channel deepening) Inshore Event [New Work ODMDS])
9C CDP-REF CDP-ODMDS
Sample ID: 8A 8C 9A 9C Duplicate (Composite) March 2022 (Composite) March 2022
. : . . ' . , . Clayey sand, mostly fine-grained| Silty sand, mostly fine-grained | Silty sand, mostly fine-grained Sanq, poorly graded, mostly fine-
Sediment Description Silt, some fine-grained quartz | Fat clay, little fllne-g.ramed quartz| - Lean clay, some flne-.gralned quartz sand, little clay, little silt, | quartz sand, little silt, little clay, | quartz sand, some silt, little clay, grained quartz sand,.trace clay,
sand, some clay, tan sand, little silt, tan quartz sand, little silt, tan tan tan light brown trace fine gravel-size shell
fragments, brown
% Gravel
(Particles 24.750 mm) 0.0 0.0 0.0 0.0 0.0 0.0 2.4
% Coarse Sand 0.3 0.3 0.0 0.0 0.0 0.0 4.7
% Medium Sand 1.2 2.8 0.1 0.0 0.1 0.2 5.9
% Fine Sand 28.6 22.3 41.6 61.3 63.6 49.9 79.7
% Sand (total)
(Particles 0.075-4.749 mm) 30.1 25.4 41.7 61.3 63.7 50.1 90.3
% Silt
(Particles 0.005-0.074 mm) 40.1 21.1 224 15.4 18.2 30.8 14
% Clay
(Particles <0.005 mm) 29.8 53.5 35.9 23.3 18.1 19.1 5.9
% Silt & Clay (combined) 69.9 74.6 58.3 38.7 36.3 49.9 7.3
USCS Classification ML CH CL SC SM SM SP
Metric
% Passing Equivalent
Sieve Size (mm)
#4 4.75 100.0 100.0 100.0 100.0 100.0 100.0 97.6
#10 2.00 99.7 99.7 100.0 100.0 100.0 100.0 92.9
#20 0.85 99.1 98.3 99.9 100.0 100.0 99.9 88.5
#40 0.425 98.5 96.9 99.9 100.0 99.9 99.8 87.0
#50 0.297 98.2 96.2 99.8 100.0 99.9 99.7 85.7
#70 0.210 97.7 95.5 99.0 99.6 99.6 99.6 74.8
#100 0.149 94.1 91.8 86.1 88.6 86.9 99.0 44.2
#140 0.105 82.8 83.0 68.6 60.7 57.1 92.8 18.2
#200 0.075 69.9 74.6 58.3 38.7 36.3 49.9 7.3
50.2 @ 0.0406 mm 60.7 @ 0.0380 mm 45.6 @ 0.0423 mm 33.6 @ 0.0445 mm 27.1 @ 0.0468 mm 33.9 @ 0.0444 mm 7.1 @ 0.0490 mm
43.8 @ 0.0298 mm 58.6 @ 0.0273 mm 44.1 @ 0.0301 mm 30.0 @ 0.0320 mm 23.0 @ 0.0336 mm 29.5 @ 0.0321 mm 6.9 @ 0.0347 mm
. 38.8 @ 0.0217 mm 57.1 @ 0.0195 mm 42.5 @ 0.0215 mm 27.8 @ 0.0229 mm 20.6 @ 0.0240 mm 26.6 @ 0.0230 mm 6.7 @ 0.0246 mm
g);?;g;nte;; th??!a?l%iving 33.1 @ 0.0115 mm 54.3 @ 0.0102 mm 40.2 @ 0.0112 mm 24.9 @ 0.0120 mm 19.0 @ 0.0125 mm 23.3 @ 0.0121 mm 6.7 @ 0.0127 mm
sizes) 31.7 @ 0.0082 mm 53.9 @ 0.0073 mm 37.8 @ 0.0080 mm 23.4 @ 0.0085 mm 18.2 @ 0.0088 mm 21.9 @ 0.0086 mm 6.7 @ 0.0090 mm
30.3 @ 0.0058 mm 53.5 @ 0.0052 mm 36.3 @ 0.0057 mm 23.4 @ 0.0060 mm 18.2 @ 0.0063 mm 20.0 @ 0.0061 mm 6.0 @ 0.0064 mm
28.8 @ 0.0029 mm 53.4 @ 0.0026 mm 34.3 @ 0.0029 mm 22.6 @ 0.0030 mm 17.8 @ 0.0031 mm 17.4 @ 0.0031 mm 5.7 @ 0.0032 mm
22.9 @ 0.0012 mm 53.4 @ 0.0011 mm 25.8 @ 0.0012 mm 20.3 @ 0.0013 mm 15.7 @ 0.0013 mm 13.2 @ 0.0013 mm 5.6 @ 0.0013 mm

*DMMU and sample locations are in State Plane NAD 83. Note: DMMUs CDP-07, CDP-08 , and CDP-09 did not have sub-samples collected for B stations.
Note: Total distribution does not necessarily add up to 100% for each sample due to rounding. Some sieve openings differ slightly from phi mm scale.
Unified Soil Classification System (USCS) classes:

CH = Clay of high plasticity, elastic silt. CL = Clay. SC = Clayey sand. SM = Silty sand. SP = Poorly graded sand. ML = Silt of low plasticity.
Source: Results from Taylor Engineering, Inc.; Compiled by: ANAMAR Environmental Consulting, Inc.
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TABLE 4
Analytical Results for Dry Weight Metals, Ammonia, Total Cyanide, TPHs, Total Solids, TOCs, Organotins, and pH in Sediment Samples

DMMU: CDP-06 CDP-07 Reference ODMDS
Sample ID: 6A 6B 6C 7A 7A (Duplicate) 7C CDP-REF (January 2023) CDP-ODMDS (January 2023)
i
Conc. TEL ERL Result & Result & Result T Result T Result ® Result & Result T Result T

Analyte mg/kg mg/kg mg/kg | mgkyg & MDL LRL mgkg &  MDL LRL mgkg &  MDL LRL mg/kg & MDL LRL mgkyg O MDL LRL mg/kg & MDL LRL mgkg O MDL LRL mg/kg &> MDL LRL

Metals January 2023
Antimony <0.421 X X <0.124 U 0.124 0.249 <0.0243 U 0.0243 0.0486 <0.0256 U 0.0256 0.0513 <0.0245 U 0.0245 0.0491 <0.0253 U 0.0253 0.0508 | <0.0259 U 0.0259 0.0520 | <0.0297 U 0.0297 0.0596 | <0.0270 U 0.0270 0.0542
Arsenic 3.99 7.24 8.2 3.99 -- 0.00248 0.0248 1.08 -- 0.0121 0.121 3.11 -- 0.0128 0.128 0.462 -- 0.00245 0.0245 0.371 -- 0.00253 0.0253 1.87 -- 0.00259 0.0259 1.71 -- 0.00297 0.0297 1.39 -- 0.0135 0.135
Beryllium 0.705 X X 0.705 -- 0.00249 0.0496 0.447 -- 0.00243 0.0485 0.587 -- 0.00256  0.0511 0.280 -- 0.000491 0.00980 0.331 -- 0.000508 0.0101 0.465 -- 0.000520 0.0104 0.176 -- 0.00298 0.0594 0.0655 -- 0.00271 0.0541
Cadmium 0.137 0.676 1.2 0.137 J 0.0124 0.249 0.00849 J 0.00243 0.0486 0.0147 J 0.00256  0.0513 0.00525 J 0.00245 0.0491 0.0161 J 0.00253 0.0508 0.0199 J 0.00259 0.0520 0.0152 J 0.00297 0.0596 | 0.00909 J 0.00270  0.0542
Chromium 7.11 52.3 81 7.11 -- 0.00745 0.149 4.25 -- 0.00728 0.146 5.70 -- 0.00767 0.153 5.04 \ 0.00736 0.147 4.31 \% 0.00761 0.152 5.00 \% 0.00778 0.156 2.91 -- 0.00893 0.179 1.27 -- 0.00812 0.162
Chromium (llI) 6.60 X X 6.60 -- 0.131 5.15 3.63 J 0.127 5.15 5.26 -- 0.130 5.15 4.68 J 0.121 5.15 4,14 J 0.127 5.15 4.76 J 0.128 5.16 2.32 J 0.153 5.18 1.13 J 0.137 5.16
Chromium (VI) 0.616 X X 0.508 J 0.124 5.00 0.616 J 0.119 5.00 0.439 J 0.123 5.00 0.356 J 0.114 5.00 0.165 J 0.119 5.00 0.241 J 0.120 5.00 0.587 J 0.144 5.00 0.144 J 0.129 5.00
Copper 17.5 18.7 34 154 V 0.0496 0.249 5.09 \% 0.00970 0.0486 4.69 V 0.0102 0.0513 541 \% 0.00980 0.0491 17.5 \% 0.0507 0.254 7.21 \% 0.0104 0.0520 1.68 \% 0.0119 0.0596 0.435 \% 0.0108 0.0542
Lead 10.8 30.24 46.7 10.8 -- 0.0124 0.124 3.63 -- 0.00243 0.0243 7.55 -- 0.0128 0.128 3.74 -- 0.00245 0.0245 9.18 -- 0.0127 0.127 7.37 -- 0.0130 0.130 2.730 -- 0.00297 0.0297 1.700 -- 0.00270 0.0270
Mercury 0.0263 0.13 0.15 0.0263 - 0.00986 0.0197 0.0135 J 0.00992 0.0198 <0.00994 U 0.00994 0.0199 | <0.00996 U 0.00996 0.0199 0.0118 J 0.00990 0.0198 0.0199 - 0.00990 0.0198 0.0121 J 0.00991 0.0198 | <0.00999 U 0.00999 0.0200
Nickel 10.0 15.9 20.9 8.74 -- 0.0497 0.0497 4.55 -- 0.0486 0.0486 10.0 -- 0.0513 0.0513 3.22 -- 0.0491 0.0491 3.72 -- 0.0508 0.0508 8.30 -- 0.0520 0.0520 3.03 -- 0.0596 0.0596 1.17 -- 0.0542 0.0542
Selenium 1.51 X X 1.50 -- 0.0497 0.0992 1.29 -- 0.0486 0.0970 1.16 -- 0.0513 0.102 0.778 -- 0.0491 0.0980 0.860 -- 0.0508 0.101 1.51 -- 0.0520 0.104 0.458 -- 0.0596 0.119 0.363 -- 0.0542 0.108
Silver 0.0174 0.73 1 0.0124 J 0.00124 0.0248 | 0.00262 J 0.00121 0.0243 0.00384 J 0.00128 0.0256 0.00589 J 0.00123 0.0245 0.0174 J 0.00127 0.0253 | 0.00571 J 0.00130 0.0259 | 0.00851 J 0.00149 0.0297 0.004 J 0.00135 0.0270
Thallium 0.0906 X X 0.0906 -- 0.00124 0.0248 0.0643 -- 0.00121 0.0243 0.0643 -- 0.00128 0.0256 0.0464 - 0.00123 0.0245 0.0575 -- 0.00127 0.0253 0.0744 -- 0.00130 0.0259 0.0295 J 0.00149 0.0297 0.022 J 0.00135 0.0270
Zinc 24.9 124 150 24.9 -- 0.249 0.496 12.7 -- 0.0486 0.0970 17.9 -- 0.0513 0.102 9.43 -- 0.0491 0.0980 12.3 -- 0.0508 0.101 18.0 -- 0.0520 0.104 11.3 -- 0.0596 0.119 5.47 -- 0.0542 0.108

Others
Ammonia (as nitrogen) 42.2 X X <6.21 U 6.21 12.4 <5.99 U 5.99 12.0 <6.11 U 6.11 12.2 <5.89 U 5.89 11.8 <6.11 U 6.11 12.2 8.03 J 6.24 12.5 134 J 7.23 14.5 <6.60 U 6.60 13.2
Cyanide, Total <0.0433 X X <0.0312 U 0.0312 0.0623 | <0.0300 U 0.0300 0.0600 <0.0309 U 0.0309 0.0617 <0.0290 U 0.0290 0.0580 | <0.0295 U 0.0295 0.0590 | <0.0307 U 0.0307 0.0613 | <0.0362 U 0.0362 0.0724 | <0.0331 U 0.0331 0.0662
Petroleum Hydrocarbons, Total 71.8 X X <6.20 U 6.20 25 <6.20 U 6.20 25 <6.20 U 6.20 25 67.4 -- 6.20 25 66.2 -- 6.20 25 71.8 -- 6.20 25 <6.20 U 6.20 25 <1.86 U 1.86 25

i : : : : : : : :
Conc. TEL ERL Result 3 Result & Result & Result T Result & Result & Result T Result T

Analyte % % % % > MDL LRL % &  MDL LRL % &  MDL LRL % > MDL LRL % > MDL LRL % & MDL LRL % &> MDL LRL % & MDL LRL
Solids, Total 84.5 X X 80.2 \% 0.100 0.100 83.3 \% 0.100 0.100 81.0 \% 0.100 0.100 84.5 \% 0.100 0.100 81.5 \% 0.100 0.100 79.9 vV 0.100 0.100 69.0 H,V 0.100 0.100 75.6 H,V 0.100 0.100
Carbon, Total Organic 0.42 X X <0.0584 H,U 0.0584 0.0584 | <0.0599 H,U 0.0599 0.0599 <0.0570 H,U 0.0570 0.0570 <0.0521 H,U 0.0521 0.0521 <0.0477 H,U 0.0477 0.0477 | <0.0553 H, U 0.0553 0.0553 | <0.0597 H,U 0.0597 0.0597 | <0.0548 H,U 0.0548 0.0548

5 5 5 5 5 5 5 5
Maximum TEL ERL Result 'HT_; Result % Result % Result % Result % Result % Result % Result %

Analyte Conc. pg/kg| pg/kg pg/kg pa/kg 8» MDL LRL po/kg 8 MDL LRL pa/kg 8: MDL LRL pg/kg 8 MDL LRL po/kg 8: MDL LRL pa/kg 8 MDL LRL pa/kg 8 MDL LRL pa/kg 8: MDL LRL
Monobutyltin 15 X X 0.37 J, P* 0.32 1.2 <0.30 U 0.30 1.2 <0.32 U 0.32 1.2 15 0.31 1.2 0.47 J 0.32 1.2 <0.33 U 0.33 1.3 <0.40 U 0.40 15 <0.34 ) 0.34 1.3
Dibutyltin 0.75 X X <0.24 u* 0.24 1.2 <0.22 U 0.22 1.2 <0.23 U 0.23 1.2 0.75 J 0.22 1.2 <0.24 U 0.24 1.2 <0.24 U 0.24 1.3 <0.29 U 0.29 15 <0.25 U 0.25 1.3
Tributyltin 0.78 X X 0.78 J, P* 0.53 1.2 <0.50 U 0.50 1.2 <0.52 U 0.52 1.2 <0.50 U 0.50 1.2 <0.53 U 0.53 1.2 <0.54 U 0.54 1.3 <0.66 U 0.66 15 <0.56 U 0.56 1.3

ko K ko K ko ko K ko
pH units TEL ERL Result % Result % Result % Result % Result % Result % Result % Result %

Analyte Range |pH units pH units |pH units & MDL LRL |pHunits &  MDL LRL pHunits &  MDL LRL | pHunits & MDL LRL |[pHunits & MDL LRL |pHunits & MDL LRL | pHunits & MDL LRL | pHunits & MDL LRL
pH 7.91-8.90 X X 8.61 H 0.100 8.90 H 0.100 8.60 H 0.100 8.12 H 0.100 8.22 H 0.100 7.91 H 0.100 8.53 H 0.100 8.41 H 0.100

MPRSA Section 103 Evaluation of Sediment from the Port of Corpus Christi Authority Channel Deepening Project, Corpus Christi, Texas

TABLE 4
Page 1 of 2




TABLE 4 (continued)

Analytical Results for Dry Weight Metals, Ammonia, Total Cyanide, TPHs, Total Solids, Lipids, TOCs, Organotins, and pH in Sediment Samples

DMMU: CDP-08 CDP-09 Reference ODMDS
Sample ID: 8A 9A 9C 9C (Duplicate) CDP-REF (March 2022) CDP-ODMDS (March 2022)
K k) K k) K o o
Result % Result % Result % Result % Result % Result % Result %

Analyte mg/kg &> MDL LRL mg/kg & MDL LRL mg/kg & MDL LRL mg/kg & MDL LRL mg/kg & MDL LRL mg/kg &> MDL LRL mg/kg & MDL LRL

Metals February/March 2022
Antimony <0274 AU 0.274 0.550 <0.392 AU 0.392 0.786 <0222 AU 0.222 0.445 <0.385 A, U 0.385 0.772 <0.421 A, U 0.421 0.845 <0.263 A, U 0.263 0.526 <0.268 A, U 0.268 0.538
Arsenic 0.396 - 0.0274 0.274 2.68 - 0.0392 0.392 0.986 - 0.0222 0.222 0.439 - 0.0385 0.385 0.942 - 0.0421 0.421 <0.0263 A, U 0.0263 0.263 | <0.0268 A, U 0.0268 0.268
Beryllium 0.0688 J 0.00550  0.110 0.0414 J 0.00786  0.157 0.111 - 0.00445 0.0887 0.137 J 0.00772 0.154 0.168 - 0.00845 0.168 <0.00526 A, U 0.00526 0.105 | <0.00538 A, U 0.00538 0.107
Cadmium <0.0274 AU 0.0274 0.550 | <0.0392 A, U 0.0392 0.786 0.0460 J 0.0222 0.445 <0.0385 AU 0.0385 0.772 <0.0421 AU 0.0421 0.845 <0.0263 A, U 0.0263 0.526 | <0.0268 A, U 0.0268 0.538
Chromium 1.94 - 0.0823 1.65 3.76 - 0.118 2.35 2.46 Vv 0.0666 1.33 2.50 Vv 0.116 2.31 2.28 Vv,J 0.126 2.53 <0.0788 A,B,U  0.0788 1.58 <0.0805 A, B,U 0.0805 1.61
Chromium (lll) <2.05 U 2.05 7.21 3.76 J 2.30 8.53 2.46 J 2.15 7.21 2.50 J 2.44 8.86 2.28 J 2.20 8.38 <3.28 U 3.28 10.6 <2.22 U 2.22 7.66
Chromium (VI) <1.97 U 1.97 5.57 <2.19 U 2.19 6.18 <2.08 U 2.08 5.88 <2.32 U 2.32 6.55 <2.07 U 2.07 5.85 <3.20 U 3.20 9.04 <2.14 U 2.14 6.05
Copper 1.42 Vv 0.110 0.550 0.979 Vv 0.157 0.786 1.65 - 0.0887 0.445 3.57 - 0.154 0.772 1.25 - 0.168 0.845 <0.105 A, U 0.105 0.526 <0.107 A, U 0.107 0.538
Lead 1.91 - 0.0274 0.274 2.61 - 0.0392 0.392 2.43 - 0.0222 0.222 3.60 - 0.0385 0.385 2.89 - 0.0421 0.421 <0.0263 A, U 0.0263 0.263 | <0.0268 A, U 0.0268 0.268
Mercury 0.00737 J 0.00482  0.00963 | 0.00759 J 0.00493  0.00986 | 0.0127 - 0.00511 0.0102 0.0136 - 0.00514 0.0103 0.0148 - 0.00518 0.0104 0.0189 - 0.00780  0.0156 | 0.00526 J 0.00506 0.0101
Nickel 0.968 - 0.550 0.550 1.34 - 0.786 0.786 2.07 - 0.445 0.445 1.72 - 0.772 0.772 2.17 - 0.845 0.845 <0.526 A, U 0.526 0.526 <0.538 A, U 0.538 0.538
Selenium <0550 A, U 0.550 2.74 <0.786 A U 0.786 3.92 0.847 J 0.445 2.22 <0.772 A, U 0.772 3.85 <0.845 A, U 0.845 4.21 <0.526 A, U 0.526 2.63 <0.538 A, U 0.538 2.68
Silver <0.0137 AU 0.0137 0.274 | <0.0196 AU 0.0196 0.392 | <0.0111 AU 0.0111 0.222 <0.0193 AU 0.0193 0.385 <0.0211 AU 0.0211 0.421 <0.0131 A, U 0.0131 0.263 | <0.0134 A, U 0.0134 0.268
Thallium 0.0229 J 0.0137 0.274 | <0.0196 A U 0.0196 0.392 0.0346 J 0.0111 0.222 0.0343 J 0.0193 0.385 0.0347 J 0.0211 0.421 <0.0131 A, U 0.0131 0.263 | <0.0134 A, U 0.0134 0.268
Zinc 5.43 Y% 0.550 1.10 4.87 Y 0.786 1.57 7.27 - 0.445 0.887 8.24 - 0.772 1.54 6.46 - 0.845 1.68 <0.526 U 0.526 1.05 <0.538 U 0.538 1.07

Others
Ammonia (as nitrogen) 12.0 J 11.9 23.8 <11.8 U 11.8 235 <12.4 U 12.4 24.8 <11.8 U 11.8 23.6 <11.9 U 11.9 23.8 42.2 - 17.1 34.3 <12.6 U 12.6 25.2
Cyanide, Total <0.0303 U 0.0303  0.0607 | <0.0280 U 0.0280  0.0559 | <0.0295 U 0.0295 0.0591 <0.0269 U 0.0269 0.0539 | <0.0278 U 0.0278 0.0555 <0.0433 0.0433 0.0866 | <0.0347 U 0.0347 0.0694
Petroleum Hydrocarbons, Total <3.53 U 3.53 10.6 <3.55 U 3.55 10.7 <3.72 B,U 3.72 11.2 <3.55 B, U 3.55 10.7 <3.60 B,U 3.60 10.8 6.44 J 5.14 15.4 <3.74 U 3.74 11.2

K K K k3 K k) K
Result % Result % Result % Result % Result 'HT_; Result % Result _:__;

Analyte % & MDL LRL % > MDL LRL % > MDL LRL % > MDL LRL % > MDL LRL % & MDL LRL % > MDL LRL
Solids, Total 84.1 - 0.100 0.100 84.3 - 0.100 0.100 80.6 - 0.100 0.100 84.4 - 0.100 0.100 83.4 - 0.100 0.100 58.3 - 0.100 0.100 79.2 HR 0.100 0.100
Carbon, Total Organic 0.02 J 0.02 0.10 <0.02 U 0.02 0.10 <0.02 U 0.02 0.10 <0.02 U 0.02 0.10 <0.02 U 0.02 0.10 0.42 - 0.02 0.10 0.10 J 0.02 0.10

K K K k) K k) k)
Result % Result % Result % Result % Result 'HT_; Result % Result 'Hc—_;

Analyte png/kg 8 MDL LRL png/kg 8 MDL LRL png/kg 8 MDL LRL png/kg 8: MDL LRL pno/kg 8» MDL LRL pno/kg 8 MDL LRL po/kg 8» MDL LRL
Monobutyltin <1.1 U 1.1 2.0 0.43 J,P 0.30 1.1 <0.35 U 0.35 1.3 <0.31 U 0.31 1.2 <0.32 U 0.32 1.2 <0.43 U 0.43 1.6 <0.34 U 0.34 1.3
Dibutyltin <0.76 U 0.76 2.4 <0.22 U 0.22 1.1 <0.26 U 0.26 1.3 <0.23 U 0.23 1.2 <0.24 U 0.24 1.2 <0.31 U 0.31 1.6 <0.25 U 0.25 1.3
Tributyltin <1.8 U 1.8 2.8 <0.50 U 0.50 1.1 <0.58 U 0.58 1.3 <0.51 U 0.51 1.2 <0.53 U 0.53 1.2 <0.70 U 0.70 1.6 <0.55 U 0.55 1.3

K k) K k) o o o
Result % Result % Result % Result % Result % Result % Result %

Analyte pH units &> MDL LRL pH units & MDL LRL pH units & MDL LRL pH units &> MDL LRL pH units &> MDL LRL pH units &> MDL LRL pH units &> MDL LRL

pH 8.34 H 0.100 8.17 H 0.100 8.45 H 0.100 8.63 H 0.100 8.59 H 0.100 8.58 H 0.100 8.43 H 0.100

Bolded values meet or exceed the TEL and (or) ERL. DMMUs CDP-07, CDP-08, CDP-09 did not have sub-samples collected for B stations.
< #.## = The analyte was not detected (ND) at or above the MDL. The value indicates the MDL.
Qualifiers: A = Detection limit elevated due to abundance of non-target analyte. B = Analyte was found in the associated method blank. H = The parameter was analyzed outside the method specified holding time. HR = The rerun parameter was analyzed outside the method specified holding time.
J = Estimated value - The reported value is between the detection limit and reporting limit. P = The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results. U = The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. V = Analyte was detected in both sample and method blank. * = The result is an outlier. See case narrative.
Sources: All results from NWDLS with the exception of the cyanide, and TOC results which came from ALS; TEL and ERL values from Buchman (2008).
Compiled by: ANAMAR Environmental Consulting, Inc.
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TABLE 5

Analytical Results for Dry Weight Pesticides, and Total PCBs in Sediment Samples

DMMU: CDP-06 CDP-07 Reference ODMDS
Sample ID: 6A 6B 6C 7A 7C 7A (Duplicate) CDP-REF CDP-ODMDS
Maximum k3 ko ko ko k3 ko ko ko
Conc. TEL ERL | Result % Result % Result % Result % Result % Result % Result '% Result %
Analyte ug/kg ug/kg uHg/kg | palkg & MDL LRL | pglkg & MDL LRL | pglkg & MDL LRL | pglkg & MDL LRL | pglkg & MDL LRL | pglkg & MDL LRL | pglkg & MDL LRL | pglkg & MDL  LRL
January 2023
Aldrin <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Chlordane (technical) <0.724 2.26 0.5 | <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
a (cis)-Chlordane <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Y (trans)-Chlordane <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
p.p' (4,4')-DDD <0.724 1.22 2 <0.374 ] 0.374 1.25 <0.360 U 0.360 1.20 <0.370 U 0.370 1.23 <0.695 U 0.695 2.32 <0.724 ] 0.724 241 <0.705 U 0.705 2.35 <0.434 U 0.434 1.45 <0.395 U 0.395 1.32
p,p' (4,4')-DDE <0.724 2.07 2.2 | <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
p,p' (4,4')-DDT <0.724 1.19 1 <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Dieldrin <0.724 0.72 0.02 | <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Endosulfan | <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Endosulfan I <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Endosulfan Sulfate <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Endrin <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Endrin Aldehyde <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Endrin Ketone <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Heptachlor <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Heptachlor Epoxide <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
a-BHC <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 C+, U  0.695 232 | <0.724 C+,U 0.724 241 | <0.705 C+,U 0.705 2.35 | <0.434 U 0.434 145 | <0.395 C+,U 0.395 1.32
B-BHC <0.724 X X <0.374 ] 0.374 1.25 <0.360 U 0.360 1.20 <0.370 U 0.370 1.23 <0.695 U 0.695 2.32 <0.724 ] 0.724 241 <0.705 U 0.705 2.35 <0.434 U 0.434 1.45 <0.395 U 0.395 1.32
5-BHC <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
y-BHC (Lindane) <0.724 0.32 X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Methoxychlor <0.724 X X <0.374 U 0.374 1.25 | <0.360 U 0.360 1.20 | <0.370 U 0.370 1.23 | <0.695 U 0.695 2.32 | <0.724 U 0.724 2.41 | <0.705 U 0.705 2.35 | <0.434 U 0.434 1.45 | <0.395 U 0.395 1.32
Toxaphene <36.2 0.1 X <18.7 C+U 18.7 18.7 <180 C+U 18.0 18.0 <185 C+U 18.5 18.5 <34.7 U 34.7 34.7 <36.2 U 36.2 36.2 <35.2 U 35.2 35.2 <217 C+U 21.7 21.7 <19.7 U 19.7 19.7
PCBs, Total <1.70 21.6 227 | <125 C+U 1.25 2.49 <1.20 C+,U 1.20 2.40 <1.23 C+U 1.23 2.47 <1.15 U 1.15 2.30 <1.18 U 1.18 2.36 <1.20 U 1.20 2.40 <145 C+U 1.45 2.90 <131 C+U 1.31 2.62
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TABLE 5 (cont

inued)

Analytical Results for Dry Weight Pesticides, and Total PCBs in Sediment Samples

DMMU: CDP-08 CDP-09 Reference ODMDS
Sample ID: 8A 8C 9A 9C 9C (Duplicate) CDP-REF CDP-ODMDS
K k) ki ko ko ko ko
Result % Result % Result % Result % Result '% Result % Result %
Analyte pg/kg &> MDL LRL ug/kg &> MDL LRL ug/kg & MDL LRL ug/kg &> MDL LRL ug/kg &> MDL LRL ug/kg &> MDL LRL ug/kg &> MDL LRL
February/March 2022
Aldrin <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
Chlordane (technical) <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
a (cis)-Chlordane <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
y (trans)-Chlordane <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
p.p' (4,4')-DDD <0.345 U 0.345 1.15 <0.336 ] 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
p,p' (4,4')-DDE <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
p,p' (4,4')-DDT <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
Dieldrin <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
Endosulfan | <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
Endosulfan Il <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
Endosulfan Sulfate <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
Endrin <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
Endrin Aldehyde <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
Endrin Ketone <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
Heptachlor <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
Heptachlor Epoxide <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
a-BHC <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
B-BHC <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 ] 0.369 1.23
5-BHC <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 0.585 J 0.506 1.69 <0.369 U 0.369 1.23
y-BHC (Lindane) <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
Methoxychlor <0.345 U 0.345 1.15 <0.336 U 0.336 1.12 <0.366 U 0.366 1.22 <0.340 U 0.340 1.13 <0.347 U 0.347 1.16 <0.506 U 0.506 1.69 <0.369 U 0.369 1.23
Toxaphene <17.2 U 17.2 17.2 <16.8 U 16.8 16.8 <18.3 U 18.3 18.3 <17.0 U 17.0 17.0 <17.4 U 17.4 17.4 <25.3 U 25.3 25.3 <18.5 U 18.5 18.5
PCBs, Total <1.19 U 1.19 2.38 <1.15 U 1.15 2.31 <1.23 U 1.23 2.46 <1.12 U 1.12 2.24 <1.18 U 1.18 2.36 <1.70 U 1.70 3.39 <1.24 U 1.24 2.47

Bolded values meet or exceed the TEL and (or) ERL.
< #.## = The analyte was not detected (ND) at or above the MDL. The value indicates the MDL. DMMUs CDP-07, CDP-08, CDP-09 did not have sub-samples collected for B stations.

Non-detect (ND) results use the MDL for calculating total pesticides and total PCBs. (J-qualified results use the value reported by the laboratory for calculating total pesticides and total PCBSs).
Qualifiers: C+ = The associated calibration QC is higher than the established quality control criteria for accuracy - no hit in sample; data not affected and acceptable to report. J = Estimated value - The reported value is between the detection limit and reporting limit. U = Indicates that the compound was analyzed for but not detected.

Sources: Results from NWDLS; TEL and ERL values from Buchman (2008).
Compiled by: ANAMAR Environmental Consulting, Inc.
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TABLE 6

Analytical Results for Dry Weight PAHs in Sediment Samples

DMMU: CDP-06 CDP-07 Reference ODMDS
Sample ID: 6A 6B 6C 7A 7C 7A (Duplicate) CDP-REF CDP-ODMDS
Maximum g g & ks 3 3 5 E
Conc. TEL ERL Result 3 Result 3 Result G Result 3 Result 3 Result G Result G Result &
Analyte ug/kg pno/kg pa/kg Hg/kg 8 MDL LRL Hg/kg 8 MDL LRL Hg/kg 8» MDL LRL Hg/kg 8 MDL LRL Hag/kg 8 MDL LRL Hg/kg c:’y MDL LRL Hg/kg 8 MDL LRL Ha/kg 8 MDL LRL
January 2023

Acenaphthene"PAH <2.08 6.71 16 <1.56 Uu 156 3.12 <1.50 U 150 3.00 <1.54 U 154 3.09 <1.42 U 142 284 <1.53 Uu 153 307 <1.53 U 153 305 <1.81 ) 1.81 3.62 <1.55 U 1.55 3.11
Acenaphthylene"PAH <2.08 5.87 44 <1.56 U 156 3.12 <1.50 Uu 150 3.00 <1.54 U 154 3.09 <142 U 142 284 <1.53 U 153 3.07 <1.53 U 153 3.05 <l.81 ) 1.81 3.62 <1.55 U 1.55 3.11
Anthracene-™" <2.08 46.9 85.3 <1.56 U 156 3.12 <1.50 U 150 3.00 <1.54 U 154 3.09 <142 U 142 284 <1.53 U 153 3.07 <1.53 U 153 3.05 <l.81 U 1.81 3.62 <1.55 U 1.55 3.11
Benzo(a)anthracenerAH <2.08 74.8 261 <1.56 U 156 3.12 <1.50 Uu 150 3.00 <1.54 U 154 3.09 <142 U 142 284 <1.53 U 153 3.07 <1.53 U 153 3.05 <l.81 U 1.81 3.62 <1.55 U 1.55 3.11
Benzo(a)pyreneHPAH <2.08 88.8 430 <1.56 U 156 3.12 <1.50 U 150 3.00 <1.54 U 154 3.09 <142 U 142 284 <1.53 U 153 3.07 <1.53 U 153 3.05 <l1.81 U 1.81 3.62 <1.55 U 1.55 3.11
Benzo(b&k)fluorantheneHPAH 3.69 X X <3.12 U 312 6.24 <3.00 U 3.00 6.00 <3.08 U 308 6.18 <1.42 U 142 284 <1.53 U 153 3.07 <1.53 U 153 3.05 <3.62 U 3.62 7.24 <3.10 U 3.10 6.22
Benzo(g,h,i)perylene™" <2.08 X X <156 U 156 312 | <150 U 150 300 | <154 U 154 309 | <142 U 142 284 | <153 U 153 307 | <153 U 153 305| <181 U 181 362 | <155 U 155 3.11
ChrysenerAH <2.08 108 384 <1.56 U 156 3.12 <1.50 U 150 3.00 <1.54 U 154 3.09 <142 U 142 284 <1.53 U 153 3.07 <1.53 U 153 3.05 <l1.81 U 1.81 3.62 <1.55 U 1.55 3.11
Dibenzo(a,h)anthraceneHPAH <2.08 6.22 63.4 <1.56 U 156 3.12 <1.50 U 150 3.00 <1.54 U 154 3.09 <142 U 142 284 <1.53 U 153 3.07 <1.53 U 153 3.05 <l1.81 U 1.81 3.62 <1.55 U 1.55 3.11
Fluoranthene ™" <2.08 113 600 <1.56 U 156 3.12 <1.50 U 150 3.00 <1.54 U 154 3.09 <142 U 142 284 <1.53 U 153 3.07 <1.53 U 153 3.05 <l1.81 U 1.81 3.62 <1.55 U 1.55 3.11
Fluorene ™" <2.08 21.2 19 <1.56 U 156 3.12 <1.50 U 150 3.00 <1.54 U 154 3.09 <142 U 142 284 <1.53 U 153 3.07 <1.53 U 153 3.05 <l1.81 U 1.81 3.62 <1.55 U 1.55 3.11
Inden0(1,2,3-cd)pyreneHPAH <2.08 X X <1.56 Uu 156 3.12 <1.50 Uu 150 3.00 <1.54 U 154 3.09 <1.42 U 142 284 <1.53 Uu 153 3.07 <1.53 U 153 305 <1.81 U 1.81 3.62 <1.55 U 1.55 3.11
NaphthaleneLPAH <2.08 34.6 160 <1.56 Uu 156 3.12 <1.50 Uu 150 3.00 <1.54 U 154 3.09 <1.42 U 142 284 <1.53 Uu 153 3.07 <1.53 Uu 153 305 <1.81 ) 1.81 3.62 <1.55 U 1.55 3.11
Phenanthrene-™" 2.49 86.7 240 <1.56 Uu 156 3.12 <1.50 Uu 150 3.00 <1.54 U 154 3.09 <1.42 U 142 284 <1.53 Uu 153 3.07 <1.53 Uu 153 305 <1.81 ) 1.81 3.62 <1.55 U 1.55 3.11
PyreneHPAH <2.08 153 665 <1.56 Uu 156 3.12 <1.50 Uu 150 3.00 <1.54 U 154 3.09 <1.42 U 142 284 <1.53 Uu 153 3.07 <1.53 U 153 305 <1.81 ) 1.81 3.62 <1.55 U 1.55 3.11
Total LPAHs 12.9 312 552 9.36 9.00 9.24 8.52 9.18 9.18 10.9 9.30

Total HPAHs 20.3 655 1700 15.6 15.0 154 12.8 13.8 13.8 18.1 155

Total PAHs 33.2 1684 4022 25.0 24.0 24.6 21.3 23.0 23.0 29.0 24.8
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TABLE 6 (continued)
Analytical Results for Dry Weight PAHs in Sediment Samples

DMMU: CDP-08 CDP-09 Reference ODMDS
Sample ID: 8A 8C 9A 9C 9C (Duplicate) CDP-REF CDP-ODMDS
ki ko ko K k3 ki ko
Result % Result % Result % Result % Result % Result % Result %
Analyte ug/kg & MDL LRL ug/kg > MDL LRL ug/kg &> MDL LRL pg/kg &> MDL LRL pg/kg > MDL LRL ug/kg > MDL LRL ug/kg > MDL LRL
February/March 2022

Acenaphthene""*" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Acenaphthylene-™" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Anthracene ™" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Benzo(a)anthracene"P" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Benzo(a)pyrene"™"! <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Benzo(b&k)fluoranthene™" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 3.69 J 2.08 4.16 <1.56 U 1.56 3.12
Benzo(g,h,i)perylene"""" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Chrysene"™*" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Dibenzo(a,h)anthracene™™" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Fluoranthene"™" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Fluorene-"*" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Indeno(1,2,3-cd)pyrene"™" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Naphthalene-"*" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Phenanthrene-™" <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 2.49 J 2.08 4.16 <1.56 U 1.56 3.12
Pyrene"AH <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Total LPAHs 8.64 8.28 9.00 8.46 8.58 12.9 9.36

Total HPAHSs 13.0 12.4 13.5 12.7 12.9 20.3 14.0

Total PAHs 21.6 20.7 22.5 21.2 21.5 33.2 23.4

LPAH = Low molecular weight PAH as defined in the Regional Implementation Agreement by USEPA/USACE (2003).

HPAH = High molecular weight PAH as defined in the Regional Implementation Agreement by USEPA/USACE (2003).

< #.## = The analyte was not detected (ND) at or above the MDL. The value indicates the MDL. DMMUs CDP-07, CDP-08, CDP-09 did not have sub-samples collected for B stations.
For calculating total PAHs, U-qualified results use the MDL and J-qualified results use the value reported by the laboratory.

Qualifiers: J = Estimated value - The reported value is between the detection limit and reporting limit. U = Indicates that the compound was analyzed for but not detected.

Sources: Results from NWDLS; TEL and ERL values from Buchman (2008).

Compiled by: ANAMAR Environmental Consulting, Inc.

TABLE 6
MPRSA Section 103 Evaluation of Sediment from the Port of Corpus Christi Authority Channel Deepening Project, Corpus Christi, Texas Page 2 of 2



TABLE 7

Analytical Results for Dry Weight SVOCs in Sediment Samples

DMMU: CDP-06 CDP-07 Reference ODMDS
Sample ID: 6A 6B 6C TA 7C 7A (Duplicate) CDP-REF CDP-ODMDS
Maximu ko ka3 k3 k) g 9 9 g
m Conc. TEL ERL [Result % Result % Result % Result % Result % Result % Result % Result %
Analyte uglkg Hg/kg pg/kg| pmglkg & 2 MDL  LRL |pglkg & MDL  LRL |pglkg & MDL LRL |uglkg & MDL  LRL |pwglkkg & MDL LRL |pgkg & MDL LRL |pglkkg & MDL LRL |pglkkg & MDL  LRL
January 2023
1,2,4-Trichlorobenzene <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <153 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
1,2-Dichlorobenzene <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
1,2-Diphenylhydrazine <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <153 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
1,3-Dichlorobenzene <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
1,4-Dichlorobenzene <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
2,4,6-Trichlorophenol <4.16 X X <3.12 U 3.12 6.23 | <3.00 U 3.00 6.00 | <3.09 U 3.09 6.17 | <2.84 U 2.84 5.67 | <3.07 U 3.07 6.13 | <3.05 U 3.05 6.10 | <3.62 U 3.62 7.24 | <3.11 U 3.11 6.22
2,4-Dichlorophenol <4.16 X X <3.12 U 3.12 6.23 | <3.00 U 3.00 6.00 | <3.09 U 3.09 6.17 | <2.84 U 2.84 5.67 | <3.07 U 3.07 6.13 | <3.05 U 3.05 6.10 | <3.62 U 3.62 7.24 | <3.11 U 3.11 6.22
2,4-Dimethylphenol <4.16 X X <3.12 U 3.12 6.23 | <3.00 U 3.00 6.00 | <3.09 U 3.09 6.17 | <2.84 U 2.84 5.67 | <3.07 U 3.07 6.13 | <3.05 U 3.05 6.10 | <3.62 U 3.62 7.24 | <3.11 U 3.11 6.22
2,4-Dinitrophenol <4.16 X X <3.12 U 3.12 6.23 <3.00 U 3.00 6.00 <3.09 U 3.09 6.17 <2.84 C+,U 2.84 5.67 <3.07 C+,U 3.07 6.13 <3.05 C+U 3.05 6.10 <3.62 U 3.62 7.24 <3.11 U 3.11 6.22
2,4-Dinitrotoluene (2,4-DNT) <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 <142 C+ U 142 284 | <153 C+,U 153 3.07 <153 C+ U 153 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
2,6-Dinitrotoluene (2,6-DNT) <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 <1.42 U 1.42 2.84 | <153 U 1.53 3.07 <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
2-Chloronaphthalene <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 <1.42 U 1.42 2.84 | <153 U 1.53 3.07 <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
2-Chlorophenol <4.16 X X <3.12 U 3.12 6.23 | <3.00 U 3.00 6.00 | <3.09 U 3.09 6.17 <2.84 U 2.84 5.67 | <3.07 U 3.07 6.13 | <3.05 U 3.05 6.10 | <3.62 U 3.62 7.24 | <3.11 U 3.11 6.22
2-Nitrophenol <4.16 X X <3.12 U 3.12 6.23 | <3.00 U 3.00 6.00 | <3.09 U 3.09 6.17 <2.84 U 2.84 5.67 | <3.07 U 3.07 6.13 | <3.05 U 3.05 6.10 | <3.62 U 3.62 7.24 | <3.11 U 3.11 6.22
3,3'-Dichlorobenzidine <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
4,6-Dinitro-o-Cresol <16.7 X X <12.5 U 125 249 | <120 U 12.0 240 | <123 U 12.3 24.7 <11.3 U 11.3 227 | <123 U 12.3 245 | <122 U 12.2 24.4 | <145 U 14.5 29.0 | <124 U 12.4 24.9
4-Bromophenyl phenyl ether (BDE-3 <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
4-Chlorophenyl phenyl ether <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
4-Nitrophenol <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Benzidine <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Bis(2-Chloroethoxy) methane <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Bis(2-Chloroethyl) ether <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Bis(2-chloroisopropyl) ether <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Bis(2-ethylhexyl) phthalate 19.8 182 X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 2.35 Vv, J 1.42 2.84 5.27 v 1.53 3.07 1.87 Vv, J 1.53 3.05 | <1.81 U 1.81 362 | <155 B,U 155 3.11
Butyl benzyl phthalate <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Diethyl phthalate <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 1.60 Vv, J 1.42 2.84 1.65 Vv, J 1.53 3.07 | <153 B,U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Dimethyl phthalate <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <153 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Di-n-butyl phthalate 14.1 X X <156 B,U 156 312 | <150 B,U 150 3.00 | <154 B,U 154 3.09 10.3 \Y 1.42 2.84 10.5 \Y 1.53 3.07 9.01 \Y 1.53 3.05 354  V,J 1.81 3.62 | <1.55 U 1.55 3.11
Di-n-octyl phthalate 3.38 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 3.38 -- 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Hexachlorobenzene <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Hexachlorobutadiene <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <153 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Hexachlorocyclopentadiene <2.08 X X <1.56 U 1.56 3.12 <1.50 U 1.50 3.00 <1.54 U 1.54 3.09 <1.42 U 1.42 2.84 <1.53 U 1.53 3.07 <1.53 u 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Hexachloroethane <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <153 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Isophorone <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
Nitrobenzene <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <153 U 1.53 3.07 | <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
N-Nitrosodimethylamine <7.20 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 <1.53 U 1.53 3.05 | <1.81 U 1.81 362 | <155 C+,U 155 311
N-Nitrosodi-n-propylamine <2.08 X X <1.56 U 1.56 312 | <150 U 1.50 3.00 | <154 U 1.54 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 <1.53 U 1.53 3.05 | <1.81 U 1.81 3.62 | <1.55 U 1.55 3.11
N-Nitrosodiphenylamine <2.08 X X <156 C+ U 156 312 | <150 C+ U 150 3.00 | <1.54 C+ U 154 3.09 | <1.42 U 1.42 2.84 | <1.53 U 1.53 3.07 <1.53 U 1.53 305 | <181 C+U 181 3.62 | <1.55 U 1.55 3.11
P-Chloro-m-Cresol <4.16 X X <3.12 U 3.12 6.23 | <3.00 U 3.00 6.00 | <3.09 U 3.09 6.17 | <2.84 U 2.84 5.67 | <3.07 U 3.07 6.13 | <3.05 U 3.05 6.10 | <3.62 U 3.62 7.24 | <3.11 U 3.11 6.22
Pentachlorophenol <4.16 X X <3.12 3.12 6.23 | <3.00 3.00 6.00 | <3.09 3.09 6.17 | <2.84 U 2.84 5.67 | <3.07 U 3.07 6.13 | <3.05 U 3.05 6.10 | <3.62 3.62 7.24 | <3.11 U 3.11 6.22
Phenol, Total 11.3 X X <3.12 U 3.12 6.23 | <3.00 U 3.00 6.00 6.52 -- 3.09 6.17 | <2.84 U 2.84 5.67 10.2 -- 3.07 6.13 | <3.05 U 3.05 6.10 | <3.62 U 3.62 7.24 11.3 Y, 3.11 6.22
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TABLE 7 (continued)
Analytical Results for Dry Weight SVOCs in Sediment Samples

DMMU: CDP-08 CDP-09 Reference ODMDS
Sample ID: 8A 8C 9A 9C 9C (Duplicate) CDP-REF CDP-ODMDS
ko k) ko g 9 9 ko
Result % Result % Result % Result % Result % Result '% Result %
Analyte ug/kg &> MDL LRL ug/kg &> MDL LRL ug/kg &> MDL LRL ug/kg & MDL LRL ug/kg &> MDL LRL ug/kg &> MDL LRL ug/kg &> MDL LRL
February/March 2022
1,2,4-Trichlorobenzene <l1l.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
1,2-Dichlorobenzene <l1.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 ) 1.41 2.81 <1.43 0] 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
1,2-Diphenylhydrazine <l1.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
1,3-Dichlorobenzene <l1l.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 ) 1.41 2.81 <1.43 0] 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
1,4-Dichlorobenzene <l1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 ) 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
2,4,6-Trichlorophenol <2.88 U 2.88 5.76 <2.75 U 2.75 5.50 <3.01 U 3.01 6.01 <2.81 U 2.81 5.62 <2.87 U 2.87 5.74 <4.16 U 4.16 8.33 <3.12 U 3.12 6.24
2,4-Dichlorophenol <2.88 U 2.88 5.76 <2.75 U 2.75 5.50 <3.01 U 3.01 6.01 <2.81 U 2.81 5.62 <2.87 U 2.87 5.74 <4.16 U 4.16 8.33 <3.12 U 3.12 6.24
2,4-Dimethylphenol <2.88 U 2.88 5.76 <2.75 ) 2.75 5.50 <3.01 U 3.01 6.01 <2.81 U 2.81 5.62 <2.87 U 2.87 5.74 <4.16 U 4.16 8.33 <3.12 U 3.12 6.24
2,4-Dinitrophenol <2.88 U 2.88 5.76 <2.75 ) 2.75 5.50 <3.01 U 3.01 6.01 <2.81 U 2.81 5.62 <2.87 U 2.87 574 <4.16 U 4.16 8.33 <3.12 U 3.12 6.24
2,4-Dinitrotoluene (2,4-DNT) <l1l.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
2,6-Dinitrotoluene (2,6-DNT) <1.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
2-Chloronaphthalene <l1.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 ) 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
2-Chlorophenol <2.88 U 2.88 5.76 <2.75 ) 2.75 5.50 <3.01 U 3.01 6.01 <2.81 U 2.81 5.62 <2.87 U 2.87 574 <4.16 U 4.16 8.33 <3.12 U 3.12 6.24
2-Nitrophenol <2.88 U 2.88 5.76 <2.75 U 2.75 5.50 <3.01 U 3.01 6.01 <2.81 U 2.81 5.62 <2.87 U 2.87 5.74 <4.16 U 4.16 8.33 <3.12 U 3.12 6.24
3,3'-Dichlorobenzidine <l1l.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 ) 1.41 2.81 <1.43 0] 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
4,6-Dinitro-o-Cresol <11.5 U 115 23.1 <11.0 ) 11.0 22.0 <12.0 U 12.0 24.1 <11.2 U 11.2 22.5 <11.5 U 115 22.9 <16.7 U 16.7 33.3 <12.5 U 12.5 25.0
4-Bromophenyl phenyl ether (BDE-3) <1.44 u 1.44 2.88 <1.38 u 1.38 2.75 <1.50 u 1.50 3.01 <1.41 u 1.41 2.81 <1.43 u 1.43 2.87 <2.08 u 2.08 4.16 <1.56 u 1.56 3.12
4-Chlorophenyl phenyl ether <l1.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
4-Nitrophenol <l1l.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 141 2.81 <1.43 0] 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Benzidine <l1.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Bis(2-Chloroethoxy) methane <1.44 u 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 u 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Bis(2-Chloroethyl) ether <1.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 CQb, U 1.50 3.01 <1.41 CQb, U 1.41 2.81 <1.43 CQb, U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Bis(2-chloroisopropyl) ether <l1l.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Bis(2-ethylhexyl) phthalate 11.8 -- 1.44 2.88 19.8 -- 1.38 2.75 <1.50 U 1.50 3.01 3.46 - 141 2.81 <1.43 ) 1.43 2.87 3.09 V,J 2.08 4.16 2.49 V,J 1.56 3.12
Butyl benzyl phthalate <l1l.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 ) 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Diethyl phthalate <1.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 ) 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Dimethyl phthalate <l1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 ) 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Di-n-butyl phthalate 1.87 J 1.44 2.88 <1.38 u 1.38 2.75 <1.50 B,U 1.50 3.01 <1.41 B, U 1.41 2.81 <1.43 B, U 1.43 2.87 14.1 \% 2.08 4.16 5.69 \% 1.56 3.12
Di-n-octyl phthalate <l1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 ) 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Hexachlorobenzene <l1.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 ) 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Hexachlorobutadiene <l1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 ) 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Hexachlorocyclopentadiene <1.44 u 1.44 2.88 <1.38 u 1.38 2.75 <1.50 u 1.50 3.01 <1.41 u 1.41 2.81 <1.43 u 1.43 2.87 <2.08 u 2.08 4.16 <1.56 u 1.56 3.12
Hexachloroethane <l1.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Isophorone <l1.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 141 2.81 <1.43 0] 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
Nitrobenzene <1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
N-Nitrosodimethylamine <7.20 U 7.20 14.4 <6.88 0] 6.88 13.8 <1.50 U 1.50 3.01 <1.41 ) 141 2.81 <1.43 0] 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
N-Nitrosodi-n-propylamine <1.44 U 1.44 2.88 <1.38 ) 1.38 2.75 <1.50 U 1.50 3.01 <1.41 U 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
N-Nitrosodiphenylamine <l1.44 U 1.44 2.88 <1.38 U 1.38 2.75 <1.50 U 1.50 3.01 <1.41 ) 1.41 2.81 <1.43 U 1.43 2.87 <2.08 U 2.08 4.16 <1.56 U 1.56 3.12
P-Chloro-m-Cresol <2.88 U 2.88 5.76 <2.75 ) 2.75 5.50 <3.01 U 3.01 6.01 <2.81 U 2.81 5.62 <2.87 U 2.87 5.74 <4.16 U 4.16 8.33 <3.12 U 3.12 6.24
Pentachlorophenol <2.88 U 2.88 5.76 <2.75 ) 2.75 5.50 <3.01 U 3.01 6.01 <2.81 ) 2.81 5.62 <2.87 U 2.87 5.74 <4.16 U 4.16 8.33 <3.12 U 3.12 6.24
Phenol, Total <2.88 U 2.88 5.76 <2.75 U 2.75 5.50 <3.01 U 3.01 6.01 <2.81 U 2.81 5.62 8.54 -- 2.87 5.74 8.12 J 4.16 8.33 3.20 J 3.12 6.24

< #.## = The analyte was not detected (ND) at or above the MDL. The value indicates the MDL. DMMUs CDP-07, CDP-08, CDP-09 did not have sub-samples collected for B stations.
Qualifiers: B = Analyte was found in the associated method blank. C+ = The associated calibration QC is higher than the established quality control criteria for accuracy - no hit in sample; data not affected and acceptable to report. CQb = CCV out of control high, no hits in samples, data not affected.
J = Estimated value - The reported value is between the detection limit and reporting limit. U = Indicates that the compound was analyzed for but not detected. V = Analyte was detected in both sample and method blank.

Sources: Results from NWDLS; TEL and ERL values from Buchman (2008).
Compiled by: ANAMAR Environmental Consulting, Inc.
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TABLE 8
Analytical Results for Metals, Organotins, Ammonia, TOCs, Total Cyanide, TSSs, TPHs, and Salinity in Site Water and Elutriates Generated from Sediment

Sample ID: CDP-06-W CDP-06-E CDP-07-W CDP-07-E CDP-07-E (Duplicate) CDP-REF-W CDP-ODMDS-W

Maximum TWQS 8 g 8 8 8 g 8

Conc. CMC Acute | Result G Result @ Result & Result & Result T Result Result
Analyte Hg/L  pg/l  pg/l | pg/lk & MDL  LRL | pg/L > MDL LRL | pgL & MDL LRL | pglL >  MDL LRL Hg/L o MDL LRL | pg/lk & MDL LRL | pgiL > MDL LRL
Metals January 2023
Antimony <2.00 X X <100 U 1.00 500 | <100 B2,U 100 500 | <100 U 100 500 | <1.00 B2 U 1.00 5.00 | <1.00 U 1.00 5.00 | <1.00 U 1.00 500 | <1.00 U 1.00  5.00
Arsenic 8.88 69 149 123 J 0500 250 | 1.46 J 0500 250 | 143 J 0500 250 | 0.752 J 0.500  2.50 1.78 J 0500 250 | 1.21 J 0500 250 | 1.56 J 0.500  2.50
Beryllium <0.100 X x |<0.0500 U 0.0500 1.00 |<0.0500 B2,U 0.0500 1.00 |<0.0500 U 0.0500 1.00 | <0.0500 B2, U 0.0500  1.00 |<0.0500 B2, U 0.0500 1.00 [<0.0500 U  0.0500 1.00 |<0.0500 U  0.0500 1.00
Cadmium <0.500 40 400 | <0250 U 0.250 5.00 | 0.384 J 0250 5.00 | <0250 U 0.250 5.00 | <0.250 U 0250  5.00 | <0.250 U 0250  5.00 | 0.312 J 0.250 5.00 <0250 U 0.250  5.00
Chromium <0.800 X X <0400 U 0400 150 | <0400 U 0400 150 | 0450 J 0.400 150 | <0.400 U 0.400 15.0 | <0.400 B2,U  0.400 15.0 | 0.448 J 0.400 15.0 |<0.400 U 0.400 15.0
Chromium (ll) <2.30 X X <190 U 1.90 180 | <1.90 U 1.90 180 | <190 U 190 180 | <1.90 U 1.90 180 | <1.90 U 1.90 18.0 | <1.90 U 190 18.0 | <1.90 U 1.90 180
Chromium (VI) 28.9 1100 1090 | 289 -~ 150 3.00 | 0.0276 V2 0.00150 0.00300| 26.6 - 150 3.00 | 0.0206 V2 0.00150 0.00300 [ 0.0388 V2  0.00150 0.00300 | 7.62 - 150 3.00 | 9.69 - 150  3.00
Copper 5.3 48 135 | 131 V,J 100 500 | <1.00 B,B2,U 1.00 500 | 1.23 V,J 100 500 | 530 V,v2 1.00 500 | <2.00 B,B2,U 2.00 100 | <1.00 B,U 1.00 500 | <1.00 U 1.00  5.00
Lead 0.539 210 133 | 0539 J 0500 250 | <0500 U 0500 250 | <0.500 U 0500 250 | <0.500 U 0.500 250 | <0.500 U 0500 250 |<0500 U 0.500 2550 |<0.500 U 0.500  2.50
Mercury <0.150 1.8 21 | <0150 U 0.150 0.200 | <0.150 U  0.150 0.200 | <0.150 U 0.150 0.200 | <0.150 U 0.150  0.200 | <0.150 U 0.150  0.200 |<0.150 U 0.150 0.200 |<0.150 U 0.150  0.200
Nickel 4.49 74 118 | 0531 J 0250 500 | 274 V2,J 0250 500 | 0626 J 0250 500 | 297 V2, 0250  5.00 161 V2,J 0250 500 | 0.302 J 0.250 5.00 |<0.250 U 0.250  5.00
Selenium 3.53 200 564 | <165 U 165 10.0 | <1.65 U 165 100 | <165 U 165 10.0 | <1.65 U 1.65 100 | <165 U 1.65 10.0 | <1.65 U 1.65  10.0 | <1.65 U 1.65  10.0
Silver <0.300 1.9 2 <0150 U 0150 250 [ <0150 U  0.150 250 | <0.150 U 0.150 2.50 | <0.150 U 0.150 250 | <0.300 U 0.300 500 |<0.150 U 0.150 250 |<0.150 U 0.150  2.50
Thallium <0.300 X X <0150 U 0.150 250 | <0.150 U  0.150 250 | <0.150 U 0.150 250 | <0.150 U 0.150 250 | <0.150 U 0.150 250 |<0.150 U 0.150 250 |<0.150 U 0.150  2.50
Zinc 2.18 90 927 | <100 U 100 100 | 208 Vv2,J 100 100 | 132 J 1.00 100 | 218 V2,J  1.00 10.0 148 V2, 1.00 10.0 | <1.00 U 1.00 100 | 1.11 J 1.00 100
Others
Monobutyltin 0.17 X X <0.029 U* 0.029 0.050 | <0.058 U  0.058 010 | 0.083 * 0.029 0.050| 0.065 - 0.033 0056 | 0.17 - 0.029 0050 | 0.049 JP* 0.029 0.050 | 0.067 * 0.029  0.050
Dibutyltin 0.076 50 x |<0.0073 U* 0.0073 0050 | <0.015 U  0.015 0.10 [<0.0073 U* 0.0073 0.050 | <0.0083 U  0.0083 0.056 |<0.0073 U 0.0073  0.050 [<0.0073 U* 0.0073 0.050 [<0.0073 U*  0.0073 0.050
Tributyltin <0.024 042 024 | <0012 U* 0.012 0.050 | <0.024 U  0.024 010 | <0.012 U* 0.012 0.050| <0.014 U 0.014  0.056 | <0.012 U 0.012 0050 |<0.012 U* 0012 0050 |[<0.012 U* 0012 0.050

Maximum TWQS g 8 I3 I3 k3 k3 13

Conc. CMC Acute | Result G Result @ Result & Result & Result T Result Result
Analyte mg/l  mg/L mg/L | mglk & MDL LRL | mgL & MDL LRL | mglk & MDL LRL| mgl & MDL LRL | mg/L & MDL LRL |mg/k & MDL LRL [mglk & MDL LRL
Ammonia (as nitrogen) 1.45 X X 0.630 -- 0.0200 0.0500| 0.660 - 0.0200 0.0500| 1.45 - 0.0400 0.100 | 0.689 - 0.0200 0.0500 | 0.970 - 0.100  0.250 | 0.520 - 0.0200 0.0500 | 0.621 - 0.0200 0.0500
Carbon, Total Organic 2.6 X X 22 - 035 1.00 | 25 - 0.35  1.00 25 - 035 1.00| 26 - 0.35 1.00 2.2 - 0.35 1.00 2.3 - 035 1.00 | 20 - 0.35  1.00
Cyanide, Total <0.0005 0.001 0.0056 | <0.0005 U 0.0005 0.020 [<0.0005 U  0.0005 0.020 [<0.0005 U 0.0005 0.020 [ <0.0005 U  0.0005 0.020 |[<0.0005 U 0.0005 0.020 [<0.0005 U  0.0005 0.020 [<0.0005 U  0.0005 0.020
Residual-nonfilterable (TSS) | 99.2 X X 143 - 100 100 | 1.89 - 100 100 | 235 - 100 1.00 | 1.68 - 1.00 1.00 7.42 V2 1.00 1.00 | 9.47 - 1.00 1.00 | 6.95 - 1.00  1.00
_I;E:;?Ieum Hydrocarbons’ 1.96 X X <0.484 U 0.484 2.15 141 J 0.470 2.15 1.96 J 0.479 2.15 <0.470 U 0.470 2.14 1.30 J 0.470 2.15 <0.489 U 0.489 2.15 1.78 J 0.489 2.15

Maximum TWQS E‘ E E .E E‘ E .E

Conc. CMC Acute | Result G Result & Result & Result & Result T Result Result &
Analyte ppt ppt  ppt ppt & MDL LRL | ppt > MDL LRL | ppt & MDL LRL | ppt & MDL  LRL ppt o MDL  LRL | ppt > MDL LRL | ppt & MDL LRL
Salinity 30.4 X X 284 - 100 1.00 286 - 1.00 1.00 29.2 - 100 1.00 | 30.4 - 1.00  1.00
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TABLE 8 (continued)
Analytical Results for Metals, Organotins, Ammonia, TOCs, Total Cyanide, TSSs, TPHs, and Salinity in Site Water and Elutriates

Sample ID: CDP-08-W CDP-08-E CDP-09-W CDP-09-E CDP-REF-W CDP-ODMDS-W
ko ko ko ko ko ko
Result % Result % Result % Result % Result % Result %

Analyte Hg/L & MDL LRL Hg/L o MDL LRL Hg/L & MDL LRL Hg/L & MDL LRL Hg/L & MDL LRL Hg/L & MDL LRL

Metals February/March 2022
Antimony <2.00 AU 2.00 10.0 <2.00 AU 2.00 10.0 <2.00 AU 2.00 10.0 <2.00 AU 2.00 10.0 <2.00 AU 2.00 10.0 <2.00 AU 2.00 10.0
Arsenic 6.70 -- 1.00 5.00 5.59 -- 1.00 5.00 8.88 -- 1.00 5.00 8.85 -- 1.00 5.00 6.70 -- 1.00 5.00 6.65 -- 1.00 5.00
Beryllium <0.100 AU 0.100 2.00 <0.100 AU 0.100 2.00 <0.100 AU 0.100 2.00 <0.100 AU 0.100 2.00 <0.100 AU 0.100 2.00 <0.100 AU 0.100 2.00
Cadmium <0.500 AU 0.500 10.0 <0.500 AU 0.500 10.0 <0.500 AU 0.500 10.0 <0.500 AU 0.500 10.0 <0.500 AU 0.500 10.0 <0.500 AU 0.500 10.0
Chromium <0.800 AU 0.800 30.0 <0.800 AU 0.800 30.0 <0.800 AU 0.800 30.0 <0.800 AU 0.800 30.0 <0.800 AU 0.800 30.0 <0.800 AU 0.800 30.0
Chromium (Il1) <2.30 U 2.30 33.0 <2.30 U 2.30 33.0 <2.30 U 2.30 33.0 <2.30 U 2.30 33.0 <2.30 U 2.30 33.0 <2.30 U 2.30 33.0
Chromium (V1) 6.12 -- 1.50 3.00 27.0 \% 1.50 3.00 5.46 -- 1.50 3.00 17.5 \% 1.50 3.00 6.14 -- 1.50 3.00 6.34 -- 1.50 3.00
Copper <2.00 AU 2.00 10.0 <2.00 A B, U 2.00 10.0 <2.00 AU 2.00 10.0 2.76 J 2.00 10.0 <2.00 A B, U 2.00 10.0 <2.00 A B, U 2.00 10.0
Lead <1.00 AU 1.00 5.00 <1.00 AU 1.00 5.00 <1.00 AU 1.00 5.00 <1.00 AU 1.00 5.00 <1.00 AU 1.00 5.00 <1.00 AU 1.00 5.00
Mercury <0.150 u 0.150 0.200 <0.150 u 0.150 0.200 <0.150 u 0.150 0.200 <0.150 u 0.150 0.200 <0.150 u 0.150 0.200 <0.150 u 0.150 0.200
Nickel <0.500 AU 0.500 10.0 3.17 V,J 0.500 10.0 0.820 J 0.500 10.0 4.49 J 0.500 10.0 0.655 V,J 0.500 10.0 1.20 V,J 0.500 10.0
Selenium <3.30 AU 3.30 50.0 <3.30 AU 3.30 50.0 3.07 J 1.65 25.0 3.53 J 3.30 50.0 <3.30 AU 3.30 50.0 <3.30 AU 3.30 50.0
Silver <0.300 AU 0.300 5.00 <0.300 AU 0.300 5.00 <0.300 AU 0.300 5.00 <0.300 AU 0.300 5.00 <0.300 u 0.300 5.00 <0.300 u 0.300 5.00
Thallium <0.300 AU 0.300 5.00 <0.300 AU 0.300 5.00 <0.300 AU 0.300 5.00 <0.300 AU 0.300 5.00 <0.300 AU 0.300 5.00 <0.300 AU 0.300 5.00
Zinc <2.00 AU 2.00 20.0 2.16 V,J 2.00 20.0 <2.00 AU 2.00 20.0 <2.00 AU 2.00 20.0 <2.00 AU 2.00 20.0 <2.00 AU 2.00 20.0

Others
Monobutyltin <0.029 U 0.029 0.050 0.12 -- 0.029 0.050 <0.029 U 0.029 0.050 0.16 * 0.029 0.050 0.033 J 0.029 0.050 <0.029 U 0.029 0.050
Dibutyltin <0.0073 u 0.0073 0.050 0.012 J 0.0073 0.050 <0.0073 u 0.0073 0.050 0.012 J* 0.0073 0.050 0.076 -- 0.0073 0.050 0.020 J 0.0073 0.050
Tributyltin <0.012 U 0.012 0.050 <0.012 U 0.012 0.050 <0.012 U 0.012 0.050 <0.012 U* 0.012 0.050 <0.012 U 0.012 0.050 <0.012 U 0.012 0.050

ko ko ko ko ko ko
Result % Result % Result % Result % Result % Result %

Analyte mg/L o MDL LRL mg/L & MDL LRL mg/L & MDL LRL mg/L & MDL LRL mg/L & MDL LRL mg/L & MDL LRL
Ammonia (as nitrogen) <0.0200 U 0.0200 0.0500 0.630 -- 0.100 0.250 0.479 H 0.0200 0.0500 0.553 -- 0.200 0.500 0.438 -- 0.0200 0.0500 0.480 -- 0.0200 0.0500
Carbon, Total Organic 0.20 J 0.07 0.50 0.10 J 0.07 0.50 <0.07 U 0.07 0.50 <0.07 U 0.07 0.50 0.22 J 0.07 0.50 0.16 J 0.07 0.50
Cyanide, Total <0.0005 U 0.0005 0.020 <0.0005 U 0.0005 0.020 <0.0005 U 0.0005 0.020 <0.0005 U 0.0005 0.020 <0.0005 U 0.0005 0.020 <0.0005 U 0.0005 0.020
Residual-nonfilterable (TSS) 99.2 -- 1.00 1.00 2.42 B1,V 1.00 1.00 33.8 -- 1.00 1.00 4.17 \% 1.00 1.00 2.00 -- 1.00 1.00 3.05 -- 1.00 1.00
Petroleum Hydrocarbons, Total| <0.436 U 0.436 4.36 <0.438 U 0.438 4.38 <0.453 U 0.453 4.53 <0.453 U 0.453 4.53 <0.448 U 0.448 4.48 <0.442 U 0.442 4.42

ko ko ko ko ko ko
Result % Result % Result % Result % Result % Result %

Analyte ppt o MDL LRL ppt & MDL LRL ppt & MDL LRL ppt & MDL LRL ppt & MDL LRL ppt & MDL LRL
Salinity 27.6 -- 1.00 1.00 27 27.6 -- 1.00 1.00 27 27.8 -- 1.00 1.00 27.8 -- 1.00 1.00

Bolded values meet or exceed the CMC and (or) Texas surface water quality (acute) standard.

< #.## = The analyte was not detected (ND) at or above the MDL (U-qualified). The value indicates the MDL.

Qualifiers: A = Detection limit elevated due to abundance of non-target analyte. B = Analyte was found in the associated method blank. B1 = Associated method blank is lower than the established quality control criteria. B2 = The analyte was detected in the associated leach blank.

H = The parameter was analyzed outside the method 