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4. FIELD SAMPLING PROGRAM

41  OVERVIEW OF FIELD SAMPLING ACTIVITIES

The field effort for the Site 104 dredged material evaluation consisted of two separate rounds of
sampling and subsequent chemical and biological testing. Mobilization for the first round of
approach channel and Site 104 sediment sampling commenced on 13 September 1999. Sample
collection was initiated on 15 September 1999 and continued through 28 September 1999. A
total of 56 stations in the upper Chesapeake Bay were successfully sampled (Figures 4-1 through
4-13). Grab samples were collected at 26 locations in six reaches using a stainless steel Van
Veen grab sampler, and sediment cores were collected at 30 locations in eight reaches with
targeted lengths ranging from 2.5 to 15 ft, using a vibracoring system. A combined total of 30
grabs and 141 cores were collected from 14 sampling reaches in the upper Chesapeake Bay.
Eight of the 141 cores (one from each coring reach) were submitted to the U.S. Army Engineer
Research and Development Center~Waterways Experiment Station (WES) for particle settling
tests.

In response to recommendations from USEPA Region I1I-Philadelphia for additional chemical
and biological testing, a second round of sampling was conducted during the period of

8-15 December 1999. Sampling locations included those locations sampled in September 1999
in addition to an Outside Site 104 reference area. A total of 55 stations were successfully
sampled in the second round of sampling. Grab samples were collected at 25 locations using a
stainless steel Van Veen grab sampler, and sediment cores from 30 locations with targeted
lengths of 2.5 to 15 ft, using a vibracoring system. A combined total of 29 grabs and 92 cores
were collected from 15 sampling reaches in the second round of sampling.

Sediments from each station were submitted for chemical analyses, and a sediment composite
from each sampling reach was prepared and submitted for biological testing. For both rounds of
sampling, site water from each sampling reach was collected and submitted for the preparation of
reach elutriates that were targeted for chemical and biological testing. In addition, receiving
water samples, targeted for chemical analysis, were collected from Inside Site 104 during both
rounds of sampling, and from Outside Site 104 during the second round of sampling.

Sediment and site water from the NODS reference area were collected on 01 February 2000 in
conjunction with the Woodrow Wilson Bridge sediment sampling and testing program (EA
2000b).

The project Field Sampling Plan (FSP) (Appendix A) describes the field sampling and data-
gathering methods for the Approach Channels and Site 104 project. The FSP was prepared
following guidance provided by the USACE Engineer Manual (EM) 200-1-3 Requirements for
the Preparation of Sampling and Analysis Plans (1994). Sampling methodologies for sediment
and water collection at an Atlantic Ocean reference site are documented in the FSP for the
Woodrow Wilson Bridge Dredged Material Evaluation (EA 2000b).
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4.2 SAMPLING OBJECTIVES

The field investigations consisted of obtaining sediment cores and surficial sediments from
within the Baltimore Harbor approach channels, from inside and outside Placement Site 104, and
from the NODS reference area. In addition to collecting sediment, site water was collected for
chemical analysis, elutriate preparation, and bioassay testing. Samples were submitted to Severn
Trent Laboratories—Baltimore (STL-Baltimore) for physical and chemical analysis, to EA’s
Ecotoxicology Laboratory for ecotoxicological testing, and to the U.S. Army Waterways
Experiment Station (USACE-WES) for specialized physical testing.

The overall objective of the sampling effort was to obtain and analyze sediment and water
samples representative of the areas proposed for dredging during the period that Placement
Site 104 would be used for placement.

The specific objectives of the field sampling and sample processing were:
Field Sampling

e Collect sediment cores from within channels proposed for upcoming maintenance
dredging and new work dredging to depths ranging from -2.5 ft. to -15 ft. below the
sediment surface (30 locations).

o Collect surficial sediments from within channels that have been recently dredged (17
locations), in new work areas (2 locations), from within Placement Site 104 (5 locations),
and from areas immediately surrounding Placement Site 104 (outside reference — 4
locations).

e Obtain the required sediment volume necessary for physical, chemical, and biological
testing.

e Collect one additional core in each channel reach (eight coring reaches only) for particle
settling tests to be conducted by the USACE-WES.

e Sample 4 additional stations in the vicinity (north, south, east, and west) of station KI-7
in the southern portion of Placement Site 104 to roughly delineate the geographic extent
of contamination (if possible), due to previous placement activity. Submit samples for
physical and chemical analysis only.

e Collect site water for chemical analysis, elutriate preparation, and bioassay testing.

e Submit equipment blanks for analytical testing.
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e Transport sediment cores to EA’s office in Sparks, Maryland under temperature-
controlled conditions (4°C) and according to the requirements of chain-of-custody
protocols.

e Complete appropriate chain-of-custody documentation.
Sample Processing
e Extrude sediment from core liners.

e Composite and homogenize core sediments and grab (surficial) sediments according to
protocols that ensure sample integrity.

e Distribute homogenized and/or composited sediment samples into appropriate containers
for submittal to appropriate laboratories (either EA’s Ecotoxicology Laboratory, STL-
Baltimore, or USACE-WES).

e Complete appropriate chain-of-custody documentation.
4.3 STATION LOCATION DETERMINATION
4.3.1 Station Locations

Stations were located in channels proposed for maintenance dredging (28 locations), in channels
recently dredged (17 locations), in new work areas (2 locations), inside Placement Site 104

(5 locations) and outside Placement Site 104 (4 locations). Channels proposed for dredging in
FYO00 and FYO1 include Tolchester (Figure 4-9), Craighill Entrance (Figure 4-5), Craighill Angle
(Figure 4-4), Swan Point (Figure 4-8), and northern C&D approaches (Figure 4-2). The number
of stations sampled in each channel was determined by the volume of material proposed for
removal. For this project, one station was sampled for every 100,000 cubic yards (cy) of
material proposed for removal. The channels proposed for dredging in FY00 and FYO01, the
estimated volume of material to be dredged, and the number of stations to be sampled in each
FYO00 and FYOlchannel are provided in Table 4-1. Station locations within the channels were
chosen in consultation with USACE-Baltimore, and locations were targeted to specific channel
areas proposed for dredging (i.e., shoaled locations).

The Craighill Angle (Figure 4-4) and the Tolchester Channel (Figure 4-9) were each broken into
two sampling/testing reaches. The material proposed for dredging in these channels is
geographically separated (east and west sides of the Craighill Angle; northern and southern areas
of the Tolchester Channel). Dredging in these channels would likely result in separate placement
events for the east/west (Craighill Angle) and north/south (Tolchester) regions; therefore, the
biological testing results represent the potential impacts that could be associated with the
separate placement events for each geographic region of the channels.
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For channels that have been recently dredged (Craighill (Figure 4-3), Craighill Upper Range
(Figure 4-6), Cutoff Angle (Figure 4-7), Brewerton Eastern Extension (Figure 4-1), and the
southern C&D approach channel (Figure 4-2), the sampling locations corresponded to previously
sampled locations in the FY95 and FY98 sediment characterization studies (EA 1996a and
2000c). Sampling locations in the C&D approach channels were chosen by USACE-Baltimore
in consultation with USACE-Philadelphia (CENAP). :

The C&D approach channel was divided into two sampling/testing reaches. The northern reach
is proposed for dredging in FY00 or FY01, and the southern reach has been dredged recently.
Biological testing was conducted separately for the northern and southern areas.

New work dredging was represented by two sampling locations adjacent to the Tolchester
Channel where straightening of the channel S-Turn is proposed (Figure 4-10). These stations
were targeted for vibracoring to a depth of 15 ft below the sediment surface.

Sampling locations inside Site 104 (Figure 4-11) included stations KI-3, KI-5, and KI-7 from the
previous sediment characterization study (EA 1998a) and two additional stations located in the
southern portion of the site (KI-S-1 and KI-S-2) where placement of material is proposed. Five
additional samples from the southern portion of Site 104 in the vicinity of KI-7 (Figure 4-12)
were collected and analyzed in an attempt to roughly delineate the extent of the previously
documented contamination from KI-7 (KI-7REF, KI-7-N, KI-7-S, KI-7-E, and KI-7-W).
Sampling locations outside Site 104 (Figure 4-13) corresponded to stations KI-11, KI-14, KI-15,
and KI-16 that were sampled in a previous sediment investigation (EA 1998a).

Sampling in the Ocean Reference area consisted of grab sediment collection at each of four
locations within the reference area (Figure 4-14). The sediment from the four locations was
combined into one composite sample for physical, chemical, and biological testing.

Station locations for each sampling reach are depicted in alphabetical order in Figures 4-1
through 4-10. Station locations for Inside Site 104 and Outside Site 104 are depicted in Figures
4-11 and 4-13, respectively. Sampling station coordinates are provided in Table 4-2.

4.3.2 Global Positioning System Equipment

Core sampling was conducted from two vessels: the USACE vessel Reynolds and the University
of Maryland (UMD) vessel Aquarius. For the first round of core sampling conducted from the
USACE vessel Reynolds, stations were located using a Differential Global Positioning System
(DGPS) on the survey vessel Linthicum. The station locations were marked in the field by the
Linthicum crew using the DGPS to locate the target position and by placing a buoy at the target
location. The work platform (Reynolds) was positioned and maintained adjacent to the buoy to
facilitate collection of cores at the target location. During the second round of sampling on the
Reynolds, a Northstar DGPS that was located directly on the sampling vessel was utilized to
locate target stations. The UMD R/V Aquarius utilized a Northstar 941 XD DGPS for both the
September and December sampling events.
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44  SAMPLE VOLUME REQUIREMENTS

Approximately 20-25 gallons of sediment were required per sampling reach for the toxicity
testing, bioaccumulation studies, sediment chemistry, and elutriate preparation. Approximately
137 cores and 22 grabs were required to meet the sediment volume requirements in the first
round of sampling, and approximately 92 cores and 26 grabs were required to meet the sediment
volume requirements in the second round of sampling. Eight additional cores were required in
the first round of sampling for the WES particle settling tests. Fewer cores were required in the
second round of sampling than in the first round of sampling due to greater sediment recovery
during the December sampling effort. A station-by-station breakdown of the targeted core depth
and quantity is provided in Table 4-3. The actual number of cores collected is provided in
Tables 4-4A (September 1999) and 4-4B (December 1999). If sediment recovery was less than
the target penetration depth, additional cores were collected to obtain the necessary sediment
volume.

45  VIBRACORING PROCEDURES

In channels proposed for upcoming maintenance dredging and new work dredging (8 sampling
reaches), sediment samples were collected using a Rossfelder-P3 vibracoring system capable of
collecting sediment cores ranging from 2.5 to 15 ft in length. The targeted core depth was
representative of the material to be removed, varied between stations, and was dependent upon
the proposed dredging depth (Table 4-3). Core penetration depths and recovery lengths for each
station are provided in Tables 4-4A and 4-4B for the September and December sampling,
respectively. Cellulose Acetate Butylrate (CAB) core liners with an outer diameter of 4 inches
and an inner diameter of 3.75 inches were used within the coring device. The core liners were
fitted with a stainless steel catcher at the bottom to retain sediment during retrieval. The core
barrel was fitted with a steel cutter head to facilitate sediment penetration. Sampling equipment
coming into direct contact with the sediment was decontaminated prior to sampling using the
protocol described in Section 4.10.

Coring equipment was provided by Aqua Survey, Inc. (Flemington, New Jersey) for both the
September and December sampling events. Coring operations were conducted from the USACE
vessel Reynolds in September 1999 and from the University of UMD R/V Aquarius in December
1999. Both vessels were outfitted with lifting equipment and electrical hook-ups to facilitate
coring operations. The project staging areas for the vibracoring activities were located at Fort
McHenry (Baltimore, Maryland) and Sandy Point State Park (Whitehall, Maryland) for the
September and December coring efforts, respectively.

The following procedure was followed for core collection at each station:

e A clean, decontaminated section of cellulose acetate butyrate plastic liner was fitted
with a clean, decontaminated stainless steel core catcher at the bottom.

e The liner was placed inside the outer steel core barrel.
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e A clean stainless steel core cutter, or nose cone, was placed at the bottom of the core
barrel.

e The boat was positioned at the target location and anchored.

e The core barrel was lowered until the bottom of the barrel was just above the
sediment surface.

o The vibracoring motor was engaged and the core barrel was penetrated into the
sediment to the target depth.

e The approximate water depth and the position were recorded.
o After the position was recorded, the core barrel was brought up on deck.

e The core liner was removed from the corer, the core catcher was removed from the
bottom of the core, a core cap was placed on the bottom of the core and taped in
place. The core was moved into a vertical position and excess liner above the
sediment-water interface was cut off using a hacksaw. The top of the core was
capped and taped. The depth of actual sediment recovery was measured and
recorded.

e The liner and both caps were labeled. Labeling included the following:
- Station Location/Site
- Core Number out of Total Number of Cores for Station

- Reference to top or bottom

The process was repeated at the site until the required sediment volume was attained.

e The boat was relocated to the next station, and the process repeated.

In addition to collecting cores for analytical and ecotoxicological testing, one additional core was
collected within each sampling reach (coring reach) for USACE-WES. These cores were used
for particle settling tests that are not part of this evaluation.

Cores were chilled with bags of ice and kept on-board the work vessel until the end of each

workday. A summary of coring activities is provided in Tables 4-4A (September) and 4-4B
(December). Copies of the field logbooks and data sheets are provided in Attachment I.

4.6 GRAB SAMPLING PROCEDURES

Surficial sediments were collected from channels that have recently been dredged, from inside
Placement Site 104, and from several locations outside Placement Site 104 (7 sampling reaches).
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Surficial sediments in the channel locations are most representative of materials to be dredged in
the future, and surficial sediments inside Placement Site 104 are representative of the existing
surficial conditions that will be disturbed as the result of placement. The surficial sediments in
the Outside Site 104 area locations represent substrate used by biota and substrate to which biota
are exposed. The Outside Site 104 sediments have not been influenced by previous dredged
material placement activities.

The surficial sediments were collected using a stainless steel Van Veen grab sampler with a
10.5-gallon capacity. Grab sampling operations were conducted from the UMD’s R/V Aquarius
in September and from both the USACE vessel Reynolds (2 days) and the R/V Aquarius (1 day)
in December. One grab was collected and composited from each station to obtain the necessary
sample volume for physical, chemical, and biological analysis. Sediment targeted for analytical
testing was thoroughly homogenized with a stainless steel spoon in a stainless steel mixing bowl
on the work vessel. The homogenized sample was transferred to appropriate sample containers
using a stainless steel spoon, samples were labeled, and chilled on ice on the work vessel.
Sediment targeted for ecotoxicological testing was transferred directly from the sampling device
to pre-cleaned, 5-gallon, polypropylene buckets with sealed lids. These samples were
homogenized (composited) in the laboratory prior to initiation of ecotoxicological testing. The
buckets were labeled and chilled with ice. In the second round of sampling, for samples targeted
for volatiles analysis, a subsample from each station was directly removed from the undisturbed
grab sampler and was placed immediately into the appropriate sample container prior to
homogenization. To avoid the loss of volatiles from the sample, the volatiles sample container
was filled to the top and capped, leaving minimal headspace and trapped air.

During the grab sampling effort inside Placement Site 104, an attempt was made to determine the
extent of surficial contamination at Site 104 in the vicinity of station KI-7. Surficial grabs were
collected at approximate 5-10 m increments to the north, south, east, and west of KI-7. Previous
sampling (in 1997) at this location indicated that the sediments were visibly different than at
other locations within the site (EA 1998a). Grabs were inspected visually and stirred to reveal
signs of visual contamination (i.e., oily residue or sheen, petroleum-like odors, unusual textures,
foreign objects, etc).

No visual signs of contamination were evident in the surficial sediments collected at KI-7 during
the September sampling effort (unlike the 1997 sampling event). Visual signs of contamination
were observed, however, in surficial sediment that was collected approximately 10-15 m south of
KI-7. Material from this location (KI-7REF) was archived and submitted for analytical testing.
In addition, sub samples of sediment from KI-7REF were included in the sediment composite for
the ecotoxicological testing and bioaccumulation studies.

Grabs were then collected at the 5-10 m distances (north, south, east, and west of KI-7REF) until
no visual signs of surficial contamination existed. When the apparent boundary of surficial
contamination was delineated, four grabs were collected (one to the north, south, east, and west)
immediately outside the boundary for chemical analysis. These grabs were not utilized in the
Inside Site 104 sediment composite for biological testing. In addition, site water was collected
and an elutriate sample was created using sediment from KI-7REF. The intent of the elutriate
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test was to provide information regarding the potential release of contaminants from re-
suspension of bottom sediments during material placement.

Summaries of the grab sampling activities are provided in Tables 4-5A and 4-5B for the
September and December sampling events, respectively.

4.7 OCEAN REFERENCE SITE SAMPLING

Surficial sediments were collected the Norfolk Ocean Disposal Site reference area on

01 February 2000 (Figure 4-14). The sampling was conducted from a 45-ft vessel supplied and
operated by Sea Search of Norfolk, Virginia. The surficial sediment was collected using a
stainless steel Van Veen grab sampler with a 10.5-gallon capacity. The sampler was
decontaminated prior to use following protocols described in Section 4.10. Four grabs were
collected and composited into one sample for the analytical and ecotoxicological testing. The
sample submitted for analytical testing consisted of an equal volume of surficial sediment
subsampled from four grabs. The sample was composited and thoroughly homogenized with a
stainless steel spoon in a stainless steel mixing bowl. The sample for volatiles analysis was
removed from one undisturbed grab (prior to homogenizing) and was placed immediately into
the appropriate sample container. To avoid the loss of volatiles from the sample, the volatiles
sample container was filled to the top and capped leaving minimal headspace and trapped air.
The containers were labeled, chilled on ice on the work vessel, and then hand delivered to STL-
Baltimore for analytical testing. Holding times for the grab samples began when the samples
were collected.

For the ecotoxicological testing, 5 gallons of sediment from each of the four grabs were archived
individually in pre-cleaned, polypropylene buckets with sealed lids. The buckets were labeled
and chilled on ice on the work vessel. The sediment was then transported to EA’s
ecotoxicological facility, stored at 4°C, and later composited and homogenized prior to
ecotoxicological testing.

In addition to collecting ocean reference sediment, USEPA Region III requested that a lower
Chesapeake Bay control sediment be collected for use as the laboratory control in the
Leptocheirus plumulosus amphipod testing. Four grabs were also collected at a control site
located approximately 5 miles northwest of Fisherman’s Island in the southern Chesapeake Bay
(Figure 4-14). The sediments were composited into one sample and were tested as the laboratory
control in the whole-sediment bioassays only. A summary of station information for the ocean
reference and lower Chesapeake Bay control site sampling is provided in Table 4-6.

4.8 SAMPLE STORAGE AND TRANSPORT

In the field, cores were capped at both ends, sealed, labeled, and bagged on the work vessel.
Cores were chilled on the work vessel using bagged ice until the end of the workday. Cores
were hand-delivered each evening to EA’s facility in Sparks, Maryland where they were stored
at 4°C until processing. A chain-of-custody form accompanied the cores during transport to
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Sparks, Maryland. The chain-of-custody form documented core name and date and time of
collection. Copies of the chain-of-custody forms for the cores are provided in Attachment I.

For surficial sediments, one grab sample from each station was composited on-board the work
vessel using pre-cleaned stainless steel bowls and spoons. These samples were placed in
appropriate holding containers, labeled, chilled on ice, and hand-delivered to Severn Trent
Laboratories (STL-Baltimore) each evening for analytical testing. The sediment for
ecotoxicological testing was transported to EA’s Ecotoxicological Laboratory each evening,
stored at 4°C, and later composited for ecotoxicological testing. A chain-of-custody form
accompanied the sediment samples during transport to STL and the Ecotoxicology Laboratory.

4.9 SITE WATER SAMPLING

Approximately 10 gallons of site water were collected from one specified station in each
sampling reach for elutriate preparation and and bioassay testing. In addition, site water samples
were collected from inside and outside Placement Site 104 for chemical analysis. One site water
sample was collected from station KI-3, one from station KI-7, and one from station KI-14. In
addition, a duplicate water sample was collected at KI-7. Approximately 6 gallons of water were
required for the chemical analyses. The water was collected from mid-depth of the water column
using a peristaltic pump with Tygon tubing. Water targeted for chemical analysis was pumped
directly into laboratory-prepared sample containers containing laboratory-specified
preservatives. Elutriate preparation water was stored at 4° C in 1-gallon, pre-cleaned, amber
glass bottles. Water for the bioassay testing was stored at 4° C in 5-gallon, pre-cleaned, high-
density polyethylene containers. A summary of water sampling activities is provided in Table 4-
7A (September) and 4-7B (December).

Holding times for water samples began when the water was collected. Site water targeted for
chemical analysis was hand delivered to STL-Baltimore on the evening of the day of collection.
Elutriate preparation water was hand delivered to the analytical laboratory with the sediment
samples. A chain-of-custody form was submitted to STL-Baltimore with each delivery of
samples. Required sample containers, preservation techniques, and holding time requirements
for water samples are provided in Table 4-8.

4.10 EQUIPMENT DECONTAMINATION AND WASTE HANDLING PROCEDURES

Equipment that would come into direct contact with sediment was decontaminated prior to
deployment in the field to minimize cross-contamination. This included CAB core liners, core
caps, stainless steel cutters, stainless steel catchers, and stainless steel processing equipment
(spoons, knives, bowls, extruder, etc.). Nose cones and core catchers that were re-used in the
field were decontaminated on-board the work vessel between stations. While performing the
decontamination procedure, phthalate-free nitrile gloves were used to prevent phthalate
contamination of the sampling equipment or the samples.

Baltimore Harbor Approach Channels and Placement Site 104 USACE-Baltimore District
Dredged Material Evaluation Draft Report October 2000
: 4-9



The decontamination procedure described below was utilized:
e Rinse equipment using clean tap or site water;

e Wash and scrub with non-phosphate detergent (Alconox or other laboratory-grade
detergent);

o Rinse with tap water;

e Rinse with 10 percent nitric acid (HNO»);

e Rinse with distilled or de-ionized water;

o Rinse with methanol followed by hexane;

¢ Rinse with distilled or de-ionized water;

e Air dry (in area not adjacent to the decontamination area); and
e Wrap equipment in aluminum foil, shiny side out.

Waste liquids were contained during decontamination procedures and transferred to a 55-gallon
drum for characterization and disposal at the end of the field effort. Waste liquids were disposed
from EA’s warehouse facility (in Hunt Valley, Maryland) using standard disposal procedures
and contractors.

4.11 FIELD QC SAMPLES
4.11.1 Equipment Blanks

Equipment blanks were collected for the Site 104 project for each round of sampling. Equipment
blanks were collected by pouring deionized (DI) water over sampling equipment that had been
decontaminated using the procedure outlined in Section 4.10. The rinsate water was placed in
laboratory-prepared containers, submitted to the analytical laboratory, and tested for the same
chemical parameters as the sediments. One equipment blank was collected for the vibracoring
equipment (core catchers, liners, etc.), one equipment blank was collected for the grab sampling
equipment (grab, stainless steel bowls and spoons), and one equipment blank was collected for
the water collection device (peristaltic pump tubing). Equipment blanks were hand-delivered to
STL-Baltimore in the evening on the day of collection. Chain-of-custody documentation was
submitted with the equipment blanks.

4.11.2 Field Duplicates

Three field duplicate sediment samples were collected for the Site 104 project. Field duplicates
are samples collected simultaneously from the same sampling location and are used as measures
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of matrix homogeneity and sampling precision for the analytical testing. Duplicate samples were
collected as individual, co-located samples (i.e., separate grabs from the same station location).
The samples were homogenized separately and placed in separate containers. Field duplicate
sediment samples were collected at stations CRU2, BE3, and KI-7 during both sampling efforts.
A field duplicate water sample was collected at station KI-7 during the first round of sampling.
Field duplicate samples were differentiated from other samples with an “FD” as the last two
characters of the sample ID. Field duplicates were hand-delivered to the analytical laboratory
with their corresponding co-located samples.

4.11.3 Trip Blanks

Trip blanks (also called transport blanks) were analyzed to evaluate the effect of ambient site
conditions and sample transport on sample integrity and to ensure proper container preparation
and handling techniques. Trip blanks consist of analyte-free water placed in organic vials
(preserved with HCI) in the laboratory. Trip blanks are analyzed for VOCs. Trip blanks were
only analyzed for the second round of sampling, because VOC analyses were only conducted on
samples in the second round of sampling. One trip blank was analyzed per sampling day or
sample processing day during the second round of sampling. All volatiles samples were stored
in the same cooler as the trip blank.

4.12 SAMPLE PROCESSING

Sediments were processed in a designated area at EA’s warehouse facility on 30 September and
01 October 1999, and 17 December 1999. Prior to processing, cores and surficial sediments
were sorted and checked against the chain-of-custody forms.

4.12.1 Core Processing

Cores were processed in a designated area at EA’s warehouse facility. Sediments were extracted
from each core using a stainless-steel extrusion rod and were homogenized using pre-cleaned
stainless-steel spoons in stainless-steel bowls. Multiple cores were homogenized for each
station. Core samples from each station were composited and homogenized until the sediment
was thoroughly mixed and of uniform consistency. For each station, samples for volatile
analysis were removed from a longitudinal section of one core and immediately placed into
sample containers to avoid loss of volatiles. These samples were not stirred or homogenized.
When compositing and homogenization of sediment from each station was completed, sub-
samples of sediment were placed in appropriate sample jars and submitted to STL-Baltimore for
chemical analysis.

Holding times for the core sediment samples began when the sediment was removed from the
core liner, composited, homogenized, and placed in the appropriate sample containers. Holding
times for the surficial grabs began when the sediment was collected. Sample containers,
preservation techniques, and analytical holding requirements for sediment samples are provided
in Table 4-9.
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Sediment cores collected for USACE-WES were shipped directly to USACE~WES via
overnight delivery.

4.12.2 Reach Composites

After a subsample of sediment from each station was removed for analytical testing, 20-gallon
composite samples from each reach were created for ecotoxicological testing using an equal
volume of sediment from each station within the channel reach. Twenty-gallon composite
samples for ecotoxicological testing were also created for reaches where surficial sediments were
collected using an equal volume of sediment from each station within the reach. The composites
for each reach were individually homogenized in 55-gallon fiberglass holding containers using
large stainless-steel spoons. Sample processing equipment that came into direct contact with the
sediment was decontaminated according to the protocols specified in the Section 4.10. The reach
sediment composites were placed in pre-cleaned, decontaminated, 5-gallon polypropylene
buckets and submitted to EA’s Ecotoxicology Laboratory for toxicity testing and
bioaccumulation studies. Toxicological holding times for the sediment composites began when
the sediment was composited. A list of the composite samples for ecotoxicological testing is
provided in Chapter 8. Recommended holding times for the ecotoxicological samples are
provided in Table 4-10.

4.13 SAMPLE LABELING, CHAIN-OF-CUSTODY, AND DOCUMENTATION

4.13.1 Field Logbook

A log of coring activities, station locations, water depths, weather conditions, and core recoveries
was recorded in permanently bound logbooks or datasheets. In addition to sampling information,
personnel names, local weather conditions, and other information that impacted the field
sampling program was recorded. Each page of the logbook (field and sample processing) was
numbered, dated, and signed by the personnel entering information. Full copies of the project
logbooks are contained in Attachment 1.

4.13.2 Numbering System

For the coring program, two separate, but related sample numbering systems were used. One
applied to the cores, the other to the sediment samples. The core numbering system was used to
communicate between the field crew and the sampling processing crew, and indicated which
cores were collected from each station. The sample numbering system provided communication
between the sample processing operation and the laboratories performing the desired analyses.
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Cores were numbered as follows:

Example: CREO1-CORE1
CREO1-CORE1

where the first 2-3 letters denote the site designation and the following numbers denote the
station number. CORE1, CORE2, etc., represented the multiple cores collected from each site.

Sample Numbering

Sample IDs for sediment, site water, and elutriate samples followed the numbering system
similar to the system utilized in the FY95 and FY98 sampling programs. A breakdown of each
sample type and the corresponding sample ID is provided in Table 4-11 (approach channels) and
Table 4-12 (Inside Site 104, Outside Site 104, and Ocean Reference). Sediment samples from
the homogenized and composited sediment cores were designated with a “VC” as the last 2
characters of the sample ID.

Blank Numbering System

Equipment blanks were labeled, respectively, as follows:

EQBCORE-mmddyy (rinsate from coring equipment)
EQBGRAB-mmddyy (rinsate from grab sampling equipment)
EQBWAT-mmddyy (rinsate from water collection equipment)
TB-mmddyy (trip blanks)

where the 2-digit month, day, and year of collection were designated within each sample ID.
4.13.3 Sample Labeling

Both cores and processed sediment were labeled. Sediment cores collected in the field were
labeled with the site location, station number, core orientation (top and bottom), and date of
collection. Sample containers for the surficial grabs, processed sediment, and water samples
were labeled with the following information:

Client name

Project number

Sample ID

Station location

Date and time of collection
Sampler’s initials

Type of analyses required
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4.13.4 Chain—of-Custody Records . ‘ ' .

Sediment cores collected in the field were documented on a core-specific chain-of-custody form.
This chain-of-custody accompanied the cores to the sample processing facility at EA's facility in
Sparks, Maryland. Sample processing personnel prepared a separate chain-of-custody for
sample submittal to EA’s Ecotoxicology Laboratory, STL-Baltimore, and USACE-WES.
Copies of the chain-of-custody forms for the cores and WES samples are provided in Attachment
I. Copies of the chain-of-custody forms for bulk sediment, water and elutriates, and
ecotoxicological testing are provided in Attachments II, II, and V, respectively.
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Figure 4-1. Grab sampling locations in the Brewerton Eastern Extension.
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Figure 4-2. Vibracoring (VC) and grab sampling locations in the C&D Canal Approach Channel.

F




Site 104

D ——
o Rt A
o ; Ll

Figure 4-3. Grab sampling locations in the Craighill Channel.
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Figure 4-4. Vibracoring locations in the Craighill Angle (East and West).
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Figure 4-5. Vibracoring locations in the Craighill Entrance.
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Figure 4-6. Grab sampling locations in the Craighill Upper Range.
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Figure 4-7. Grab sampling locations in the Cutoff Angle.
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Figure 4-8. Vibracoring locations in the Swan Point Channel.
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Figure 4-9. Vibracoring locations in the Tochester Channel (North and South).
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Figure 4-10. Vibracoring locations in the Tolchester Straightening.
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Figure 4-11. Grab sampling locations Inside Site 104.
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Figure 4-12. Grab sampling locations in the vicinity of KI-7 (Inside Site 104 boundaries).
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Figure 4-13. Grab sampling locations Outside Site 104.




TABLE 4-1 CHANNELS PROPOSED FOR DREDGING IN FY00 AND FY01,
VOLUME OF MATERIAL TO BE REMOVED, AND NUMBER OF

SAMPLING STATIONS
Volume Ne. o.f
Channel Required (cubic yards) Sampling
Depth (ft) Stations
Craighill Entrance 51 172,000 2
170,000 2
Craighill Angle 51 290,000 3
285,000 3
Tolchester Channel 37 360,000 4
170,000 2
75,000 1
250,000 3
Swan Point 37 725,000* 6

* Assumes whole channel will be dredged. Only 6 stations chosen for sampling because actual

sediment volume removed will probably be less than 700,000cy.




TABLE 4-2 SAMPLING STATION COORDINATES
(NAD 83)
Sampling Reach Station Northing Easting Sampling Method
Brewerton Eastern Extension BEI 546054.6 1484173.9 Grab
BE2 544207.3 1490512.6 Grab
BE3 545890.3 1485066.2 Grab
BE4 548684.8 1479219.6 Grab
C&D Approach Channels CD-001VC 608800 1541400 Core
CD-002VC 612175 1545400 Core
CD003 573600 1528000 Grab
CD004 581300 1528650 Grab
CD005 601300 1534250 Grab
CD006 607525 1540450 Grab
Craighill CR1 515128.6 1484264.4 Grab
CR2 521097.4 1484206.8 Grab
CR3 526054.6 1484173.9 Grab
Craighill Angle-East CRA-E-001VC 532042.07 1484445.93 Core
CRA-E-002VC 531405.32 1484484.88 Core
CRA-E-003VC 53587791 1482174.72 Core
Craighill Angle-West CRA-W-001VC 532237.22 1482683.56 Core
CRA-W-002VC 530098.27 1483263.04 Core
CRA-W-003VC 533112.97 1482200.47 Core
Craighill Entrance CRE-001VC 498692.06 1487831.57 Core
CRE-002VC 499552.33 1487570.33 Core
CRE-003VC 511593.04 1484861.36 Core
CRE-004VC 509853.57 1484454.57 Core
Craighill Upper Range CRUI 538976.2 1479833.7 Grab
CRU2 543109.9 1477601.3 Grab
CRU3 547444.2 1475053.4 Grab
Cutoff Angle CUTI1 549257.3 1473781.9 Grab
CuT2 550463 1472435.6 Grab
CUT3 551262.7 1470855.7 Grab
Inside Placement Site 104 KI-3 497783.9 1498316.6 Grab
KI-5 492612.6 1496696.3 Grab
Kl1-7 487234.6 1494445.2 Grab
K1-8-1 486219.1 1493899.7 Grab
K1-S-2 486641.5 1496423 Grab
Outside Placement Site 104 Kl-11 510575.7 1504376.8 Grab
Ki-14 478014.2 1492456.7 Grab
K1-15 491442.1 1488417.1 Grab
Ki-16 499865 1492147.3 Grab
Swan Point SWP-001VC 516863.07 1508075.38 Core
SWP-002VC 521804.29 1510170.87 Core
SWP-003VC 525645.48 1509913.08 Core
SWP-004VC 520350 1509900 Core
SWP-005VC 520325 1511100 Core
SWP-006VC 521075 1511275 Core
Tolchester Channel — North TLC-005VC 544160.25 1507775.94 Core
TLC-006VC 547953.08 1511035.91 Core
TLC-007VC 555257.61 1518689.51 Core
TLC-008VC 558006.26 1521327.61 Core
TLC-009VC 559660.52 1522835.33 Core
TLC-010VC 561572.83 1523670.53 Core
Tolchester Channel — South TLC-001VC 538147.01 1504656.41 Core
TLC-002VC 539002.82 1504887.52 Core
TLC-003VC 539111.86 1504895.93 Core
TLC-004VC 539958.37 1505138.26 Core
Tolchester Straightening TLS-001VC 557840.5 1519614.6 Core
TLS-002VC 560593.6 1522269 Core




TABLE 4-3 DEPTH OF CORES AND NUMBER OF
CORES REQUIRED PER STATION

Sampling Reach

Station

Core Depth

Number of Cores
Required*

C&D Approach Channels

CD-001VC

(=}

CD-002VC

Craighill Angle-East

CRA-E-001VC

CRA-E-002VC

CRA-E-003VC

Craighill Angle-West

CRA-W-001VC

CRA-W-002VC

CRA-W-003VC

Craighill Entrance

CRE-001VC

CRE-002VC

CRE-003VC

CRE-004VC

Swan Point

SWP-001VC

SWP-002VC

SWP-003VC

SWP-004VC

SWP-005VC

SWP-006VC

Tolchester Channel — North

TLC-005VC

TLC-006VC

TLC-007VC

TLC-008VC

TLC-009VC

TLC-010VC

Tolchester Channel — South

TLC-001VC

TLC-002VC

TLC-003VC

TLC-004VC

Tolchester Straightening

TLS-001VC

TLS-002VC

NINININININININDININININDfB W AWl AW ARIWIW| ARSI R]O

* Pre-sampling estimate based on 100% recovery.




TABLE 4-5A SUMMARY OF GRAB SAMPLING ACTIVITIES

SEPTEMBER 1999
Sediment Sample Compositing
Sampling Reach Station ID ID Sample Date |Time (EDT) Date®™
Brewerton Eastern Extension |BEl BEISED 09/27/1999 1615 10/01/1999
BE2 BE2SED 09/27/1999 1443
BE3 BE3SED 09/27/1999 1715
BE3 BE3SEDFD 09/27/1999 1720
BE4 BE4SED 09/27/1999 1745
C&D Approach Channels CD003 CDO03SED 09/27/1999 1455 10/01/1999
CD004 CDO0O04SED 09/27/1999 1410
CDO005 CDO0SSED 09/27/1999 1340
CD006 CDO006SED 09/27/1999 1300
Craighill CR1 CRISED 09/28/1999 1246 10/01/1999
CR2 CR2SED 09/28/1999 1209
CR3 CR3SED 09/28/1999 1140
Craighill Upper Range CRU1 CRUISED 09/28/1999 1057 10/01/1999
CRU2 CRU2SED 09/28/1999 1025
' CRU2 CRU2SEDFD 09/28/1999 1035
CRU3 CRU3SED 09/28/1999 0955
Cutoff Angle CUTI1 CUTISED 09/28/1999 0925 10/01/1999
CuT2 CUT2SED 09/28/1999 0840
CUT3 CUT3SED 09/28/1999 0810
Inside Placement Site 104 KI-7N KI-7N-SED 09/29/1999 0818 NC
KI-7S KI-7S-SED 09/29/1999 1124
KI-7E KI-7E-SED 09/29/1999 1323
KI-7W KI-7W-SED 09/29/1999 1412
KI-7 KI1-7-SED 09/28/1999 1510
KI-3 KI-3-SED 09/28/1999 1410 10/01/1999
KI-5 KI-5-SED 09/28/1999 1448
KI-7-REF KI-7-REFSED 09/29/1999 0934
KI-7-REFFD |KI-7-REFSEDFD | 09/29/1999 1100
KI-S-1 KI-S-1-SED 09/28/1999 1700
KI-S-2 KI-S-2-SED 09/28/1999 1725

(a) = Date that reach composite was created for ecotoxicological testing.
inot composited for ecotoxicological testing; chemical analysis of individual samples only.




TABLE 4-5B  SUMMARY OF GRAB SAMPLING ACTIVITIES : ‘

DECEMBER 1999
Sediment Collection | Collection | Compositing
Sampling Reach Station ID | Sample ID Date Time (EST)| Date®
Brewerton Eastern Extension {BE1 BEISED 12/14/1999 1540 12/17/1999
BE2 BE2SED 12/14/1999 1415
BE3 BE3SED 12/14/1999 1500
BE3 BE3SEDFD 12/14/1999 1500
BE4 BE4SED 12/14/1999 1555
C&D Approach Channels CDO003 CDO003SED 12/14/1999 1235 12/17/1999
CDO004 CDO004SED 12/14/1999 1155
CDO005 CDOO0S5SSED 12/14/1999 1115
CD006 CDO006SED 12/14/1999 1055
Craighill CR1 CRISED 12/13/1999 1535 12/17/1999
CR2 CR2SED 12/13/1999 1555
CR3 CR3SED 12/13/1999 1630
Craighill Upper Range CRU1 CRUISED 12/15/1999 835 12/17/1999
CRU2 CRU2SED 12/15/1999 915 b
CRU2 CRU2SEDFD 12/15/1999 915
CRU3 CRU3SED 12/15/1999 940
Cutoff Angle CUTI1 CUTISED 12/15/1999 1005 12/17/1999
CUT2 CUT2SED 12/15/1999 1030
CUT3 CUT3SED 12/15/1999 1105
Inside Placement Site 104 KI-3 KI-3-SED 12/13/1999 1340 12/17/1999
KI-5 KI-5-SED 12/13/1999 1350
KI-7-REF |KI-7-REF-SED | 12/13/1999 1425
KI-S-1 KI-S-1-SED 12/13/1999 1405
KI-S-2 KI-S-2-SED 12/13/1999 1505
Outside Placement Site 104 KI-11 KI-11-SED 12/13/1999 1115 12/17/1999
KI-14 KI-14-SED 12/13/1999 1225
KI-15 KI-15-SED 12/13/1999 1155
KI-16 KI-16-SED 12/13/1999 1130

(a) = Date that reach composite was created for ecotoxicological testing.



. TABLE 4-6 SAMPLING LOCATION COORDINATES FOR NORFOLK
OCEAN DISPOSAL SITE REFERENCE AREA AND LOWER
CHESAPEAKE BAY CONTROL SITE

Station Collection Date| Latitude | Longitude |Station Depth (ft)
Ocean Reference Feb. 1,2000 | 36°52.6'N] 75°41.5'W 71
Control Jan. 12,2000 |37°15.0'N| 76°5.7 W 51




4-7A SUMMARY OF WATER SAMPLES COLLECTED IN SEPTEMBER 1999 ‘

Water Sample | Sample Sample
Sampling Reach Station ID ID Date Time Sample Type
Brewerton Eastern Extension |BE2 BE-SW 09/27/1999 1645 Elutriate Preparation Water
C&D Approach Channels CD-002VC CD-VC-SW 09/21/1999 1230 Elutriate Preparation Water
CD004 CD-SW 09/27/1999 1420 Elutriate Preparation Water
Craighill CR2 CR-SW 09/28/1999 1205 Elutriate Preparation Water
Craighill Angle-East CRA-E-002VC |CRA-E-SW 09/18/1999 1315 Elutriate Preparation Water
Craighill Anéle-West CRA-W-002VC |CRA-W-SW 09/18/1999 1645 Elutriate Preparation Water
Craighill Entrance CRE-002VC  |CRE-SW 09/19/1999 1052 Elutriate Preparation Water
Craighill Upper Range CRU2 CRU-SW 09/28/1999 1020 Elutriate Preparation Water
Cutoff Angle CUT2 CUT-SW 09/28/1999 835 Elutriate Preparation Water
Inside Placement Site 104 KI-3 KI-3WAT 09/28/1999 1415 Receiving Water
KI-7-REF KI-SW 09/28/1999 1540 Elutriate Preparation Water
KI-7-REF KI-TWAT 09/28/1999 1600 Receiving Water
KI-7-REF KI-7TWATFD 09/28/1999 1615 Receiving Water
KI-7-REF KI-7WATMS | 09/28/1999 1630 Receiving Water
KI-7-REF KI-7WATMSD | 09/28/1999 1645 Receiving Water
Swan Point SWP-002VC  |SWP-SW 09/19/1999 1530 Elutriate Preparation Water
Tolchester Channel - North  |TLC-N-007VC |TLC-N-SW 09/20/1999 1130 Elutriate Preparation Water
Tolchester Channel - South  |TLC-S-002VC |TLC-S-SW 09/20/1999 850 Elutriate Preparation Water
Tolchester Straightening  |TLS-001VC TLS-SW 09/27/1999 1520 Elutriate Preparation Water




DECEMBER 1999

TABLE 4-7B SUMMARY OF WATER SAMPLES COLLECTED IN

Sampling Reach

Station ID

Water Sample
ID

Sample
Date

Sample
Time

Sample Type

Brewerton Eastern Extension

BE2

BE-SW

12/14/1999

1420

Elutriate Preparation Water

C&D Approach Channels

CD-002VC

CD-VC-SW

12/08/1999

845

Elutriate Preparation Water

CD004

CD-SW

12/14/1999

1210

Elutriate Preparation Water

Craighill

CR2

CR-SW

12/13/1999

1600

Elutriate Preparation Water

Craighill Angle-East

CRA-E-002VC

CRA-E-SW

12/15/1999

930

Elutriate Preparation Water

Craighill Angle-West

CRA-W-002VC

CRA-W-SW

12/14/1999

950

Elutriate Preparation Water

Craighill Entrance

CRE-002VC

CRE-SW

12/15/1999

1300

Elutriate Preparation Water

Craighill Upper Range

CRU2

CRU-SW

12/15/1999

915

Elutriate Preparation Water

Cutoff Angle

CUT2

CUT-SW

12/15/1999

1035

Elutriate Preparation Water

Inside Placement Site 104

KI-7-REF

KI-SW

12/13/1999

1430

Elutriate Preparation Water

KI-7-REF

KI-TWAT

12/13/1999

1430

Receiving Water

KI-7-REF

KI-TWATMS

12/13/1999

1430

Receiving Water

KI-7-REF

KI-TWATMSD

12/13/1999

1430

Receiving Water

Outside Placement Site 104

KI-14

KI-OUT-SW

12/13/1999

1235

Elutriate Preparation Water

KI-14

KI-14WAT

12/13/1999

1235

Receiving Water

Swan Point

SWP-002VC

SWP-SW

12/09/1999

1145

Elutriate Preparation Water

Tolchester Channel - North

TLC-N-007VC

TLC-N-SW

12/08/1999

1315

Elutriate Preparation Water

Tolchester Channel - South

TLC-S-002VC

TLC-S-SW

12/09/1999

950

Elutriate Preparation Water

Tolchester Straightening

TLS-001VC

TLS-SW

12/09/1999

830

Elutriate Preparation Water
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TABLE 4-8 REQUIRED CONTAI

NERS, PRESERVATION TECHNIQUE; AND HOLDING
TIMES FOR AQUEOUS SAMPLE

Parameter Volume Container®™ Preservative Holding Time®
Required
(mL)
Inorganics '
Mercury 100 P pH <2 with HNO; 28 days
Cool, 4°C

Other Metals

100

pH <2 with HNO;
Cool, 4°C

6 months

Cyanide

500

P,G

NaOH to pH >12
Ascorbic Acid
Cool, 4°C

14 days

Sulfide 500 P,G NaOH to pH >9 7 days
Zinc Acetate
Cool, 4°C

Ammonia 500 P,G H,SO, to pH <2 28 days
Cool, 4°C

Biological Oxygen Demand 1000 P,.G Cool, 4°C 48 hours

Chemical Oxygen Demand 50 P,G H,SO4 to pH <2 28 days
Cool, 4

Nitrogen (Ammonia, Total 1050 P,G H,SO, to pH <2 28 days

Kjeldahl, Nitrate+Nitrite), Total Cool, 4°C

Phosphorus

Organics R

Total Organic Carbon 50 P.G H,SO, or HCl to 28 days
PH <2
Cool, 4°C

Organotins 1000 G, teflon- Cool, 4°C 7 days until
lined cap extraction, 7 days
from extraction to
derivatization, 40
days after
extraction
Volatile Organic Compounds 80 G, teflon- Cool,4 C 14 days
lined septum
Dioxins/Furans 1,000 G, teflon- Cool, 4 C 30 days until
lined cap extraction, 40 days

after extraction

b

a) From time of sample collection.
P =plastic; G = glass.




TABLE 4-9 REQUIRED CONTAINERS, PRESERVATION TECHNIQUE, AND
HOLDING TIMES FOR SEDIMENT SAMPLES

Parameter Mass Container®™ Preservative Holding Time®
Required
(8)
Ino}ganics :
Mercury 5 P 4°C 28 days
Other Metals S P 4°C 6 months
Cyanide 50 P.G 4°C 14 days
Sulfide 10 P.G 4°C 7 days
Acid Volatile Sulfides (AVS) 25 P.G 4°C G
Ammonia 10 G 4°C 28 days
Biological Oxygen Demand 10 G 4°C 48 hours
Chemical Oxygen Demand 50 P.G 4°C 28 days
Nitrogen (Ammonia, Total 150 P,G 4°C 28 days
Kﬂeldahl Nitrate+Nitrite), Total
Phosphorus
‘Physwaly i’arameters» B a i : -y P dan i
Elutriate Preparation 1500 G 4°C 14 days until
elutriate prep.
Follow aqueous hold
times after prep.
Total Moisture, Grain Size, 1000 P,.G 4°C 6 months
Atterberg Limits, Specxﬁc Gravnty
B SRS T &»ﬁ""w: 34 e N
Orgamcs 5 )
Total Organic Carbon 5 Heat treated | 4°C 14 days
glass vial
with Teﬂon-
lined lid ®
Organotins 100 G 4°C 14 days until
extraction, 7 days
from extraction to
derivatization, 40
days after extraction
Pesticides (Organochlorine and 400 G 4°C 14 days until
Organophosphate),PCB extraction, 40 days
Congeners, Semivolatile after extraction
Organics, Polynuclear Aromatic
Hydrocarbons
Volatile Organic Compounds 50 Heat-heated | 4° C 14 days |
glass vial
with Teflon-
lined lid
Dioxins/Furans 40 G € 30 daysuntil |
extraction, 40 days
after extraction
(a) From time of sample collection_for grab les; from the time of remov lin r : |

(b) P = plastic; G = glass.




TABLE 4-10 RECOMMENDED CONTAINERS, PRESERVATION TECHNIQUE, AND
HOLDING TIMES FOR TOXICITY AND BIOACCUMULATION TESTING

Mass
Parameter Required Container®™ Preservative Holding Time®
()
fl'o'ﬁcity*g_fxd Bioaccumulation Tesﬁng'* T 3
Whole Sediment 30L < 4°C/dark Optimum 14 days,
maximum 6 weeks
Water Column 10L < 4°C/dark Elutriate from sediment

prepared within 24
hours of test initiation

(a) From time of sample collection per USEPA 1991, The Green Book, and USEPA 1995, Q4/QC Guidance for

Sampling and Analysis of Sediments, Water, and Tissues for Dredged Material Evaluations.

(b) Polyethylene (P) or glass (G).
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7-1 STFATE prediction of maximum elutriate concentration at 1-hour intervals after
release
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LIST OF TABLES

Number Title

1-1 Summary of target analytes for physical and chemical testing and
benchmark species for biological testing.

3-1 Marine sediment quality guidelines (SQGs).

3-2 USEPA/(proposed) MDE Water Quality Criteria

33 Organic data qualifiers.

34 Inorganic data qualifiers.

3-5 Mean values for physical characteristics in sediment from Baltimore
Harbor Approach Channels (1998) and Placement Site 104 (1997).

3-6 Mean concentrations of inorganic non-metals in sediment from Baltimore
Harbor Approach Channels (1998) and Placement Site 104 (1997).

3-7 Mean concentrations of volatile organic compounds in sediment from
Baltimore Harbor Approach Channels (1998) and Placement Site 104
(1997).

3-8 Mean concentrations of semivolatile organic compounds in sediment from
Baltimore Harbor Approach Channels (1998) and Placement Site 104
(1997).

3-9 Mean concentrations of chlorinated pesticides in sediment from Baltimore
Harbor Approach Channels (1998) and Placement Site 104 (1997).

3-10 Mean concentrations of organophosphorous pesticides in sediment from
Baltimore Harbor Approach Channels (1998) and Placement Site 104
(1997).

3-11 Mean concentrations of PCB aroclors in sediment from Baltimore Harbor
Approach Channels (1998) and Placement Site 104 (1997).

3-12 Mean concentrations of PCB congeners in sediment from Baltimore
Harbor Approach Channels (1998) and Placement Site 104 (1997).

Baltimore Harbor Approach Channels and Placement Site 104 USACE-Baltimore District

Dredged Material Evaluation Draft Report October 2000

xiil



3-13 Mean concentrations of PAHs in sediment from Baltimore Harbor
Approach Channels (1998) and Placement Site 104 (1997).

3-14 Mean concentrations of metals in sediment from Baltimore Harbor
Approach Channels (1998) and Placement Site 104 (1997).

3-15 Concentrations of butyltins in sediment from Baltimore Harbor Approach
Channels (1998) and placement Site 104 (1997).

3-16 Mean concentrations of analytes exceeding TELs (1997-1998).

3-17 Mean concentrations of analytes exceeding PELs (1997-1998).

3-18 Frequency of detection by analytical fraction for sediments from
Baltimore Harbor Approach Channels, Inside Site 104, and Outside
Site 104 (1997-1998).

3-19 Number of mean concentrations in target analyte fractions in sediments
that exceed TELs (1997-1998).

3-20 Number of mean concentrations in target analytes fractions in sediments
that exceed PELs (1997-1998).

3-21 Concentrations of inorganic non-metals in elutriates from Baltimore
Harbor Approach Channels (1998).

3-22 Concentrations of volatile organic compounds in elutriates from Baltimore
Harbor Approach Channels (1998).

3-23 Concentrations of semivolatile organic compounds in elutriates from
Baltimore Harbor Approach Channels (1998).

3-24 Concentrations of chlorinated pesticides in elutriates from Baltimore
Harbor Approach Channels (1998).

3-25 Concentrations of organophosphorus pesticides in elutriates from
Baltimore Harbor Approach Channels (1998).

3-26 Concentrations of PCB aroclors in elutriates from Baltimore Harbor
Approach Channels (1998).

Baltimore Harbor Approach Channels and Placement Site 104 USACE-Baltimore District

Dredged Material Evaluation Draft Report October 2000

X1v



Concentrations of PAHs in elutriates from Baltimore Harbor Approach
Channels (1998).

Concentrations of metals in elutriates from Baltimore Harbor Approach
Channels (1998).

Frequency of detection by analytical fraction for elutriates from Baltimore
Harbor Approach Channels (1998).

Concentrations of detected analytes in elutriates exceeding USEPA acute
saltwater criteria — 1998 channel data.

Mixing factors required to comply with USEPA acute saltwater criteria —
1998 channel data.

Concentrations of detected analytes in elutriate exceeding USEPA chronic
saltwater criteria — 1998 channel data.

Mixing factors required to comply with USEPA chronic saltwater criteria
— 1998 channel data.

Mean concentrations of detected analytes in elutriate exceeding USEPA
human health criteria — 1998 channel data.

Mixing factors required to comply with USEPA human health criteria —
1998 channel data.

Number of constituents exceeding applicable WQC — 1998
channel data.

Channels proposed for dredging in FY00 and FY01, volume of material to
be removed, and number of sampling stations.

Sampling station coordinates.
Depth of cores and number of cores required per station.
Summary of vibracoring activities (September 1999)

Summary of vibracoring activities (December 1999)
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Summary of grab sampling activities (September 1999)
Summary of grab sampling activities (December 1999)

Sampling location coordinates for Norfolk Ocean Disposal Site Reference
Area and lower Chesapeake Bay Control Site.

Summary of water samples collected in September 1999.
Summary of water samples collected in December 1999.

Required containers, preservation technique, and holding times for
aqueous samples.

Required containers, preservation technique, and holding times for
sediment samples.

Recommended containers, preservation technique, and holding times for
toxicity and bioaccumulation testing.

Baltimore Harbor Approach Channels: summary of sample IDs and
sample types.

Placement Site 104: summary of samples IDs and sample types.
Sample-by-sample summary of analytical testing for sediment.

Sample-by-sample summary of analytical testing for receiving water and
elutnates.

Baltimore Harbor Approach Channels and Placement Site 104: analytical
methods.

Method detection limits (MDLs) for sediment samples.
Method detection limits for site water and elutriate samples.
Method detection limits for tissue samples.

Dioxin and furan data qualifiers.

Mean values of physical characteristics in sediment from Baltimore
Harbor Approach Channels, Inside Placement Site 104, Outside Placement
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Site 104, and Ocean Reference Site.

Mean concentrations of inorganic non-metals in sediment from Baltimore
Harbor Approach Channels, Inside Placement Site 104, Outside Placement
Site 104, and Ocean Reference Site.

Mean concentrations of volatile organic compounds in sediment from
Baltimore Harbor Approach Channels, Inside Placement Site 104, Outside
Placement Site 104, and Ocean Reference Site.

Mean concentrations of semivolatile organic compounds in sediment from
Baltimore Harbor Approach Channels, Inside Placement Site 104, Outside
Placement Site 104, and Ocean Reference Site.

Mean concentrations of chlorinated pesticides in sediment from Baltimore
Harbor Approach Channels, Inside Placement Site 104, Outside Placement
Site 104, and Ocean Reference Site.

Mean concentrations of organophosphorus pesticides in sediment from
Baltimore Harbor Approach Channels, Inside Placement Site 104, Outside
Placement Site 104, and Ocean Reference Site.

Mean concentrations of PCB aroclors in sediment from Baltimore
Harbor Approach Channels, Inside Placement Site 104, Outside Placement
Site 104, and Ocean Reference Site.

Mean concentrations of PCB congeners in sediment from Baltimore
Harbor Approach Channels, Inside Placement Site 104, Outside Placement
Site 104, and Ocean Reference Site.

Mean concentrations of PAHs in sediment from Baltimore Harbor
Approach Channels, Inside Placement Site 104, Outside Placement Site
104, and Ocean Reference Site.

Mean concentrations of metals in sediment from Baltimore Harbor
Approach Channels, Inside Placement Site 104, Outside Placement Site
104, and Ocean Reference Site.

Mean concentrations of butyltins in sediment from Baltimore Harbor
Approach Channels, Inside Placement Site 104, Outside Placement Site

104, and Ocean Reference Site.

6-13 Mean concentrations of dioxin and furan congeners in sediment from
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Baltimore Harbor Approach Channels, Inside Placement Site 104, Outside .
Placement Site 104, and Ocean Reference Site.

Mean concentrations of analytes exceeding TELs (1999).

Mean concentrations of analytes exceeding PELs (1999).

Frequency of detection by analytical fraction for each approach channel.

Frequency of detection by analytical fraction for sediments from
Baltimore Harbor Approach Channels, Inside Site 104, Outside Site 104,
and the Ocean Reference Site.

Theoretical bioaccumulation potential for chlorinated pesticides,
organophosphorus pesticides, and PCB aroclors in tissue: comparison to
Inside Site 104.

Theoretical bioaccumulation potential for chlorinated pesticides,
organophosphorus pesticides, and PCB aroclors in tissue: comparison to
Outside Site 104.

Theoretical bioaccumulation potential for chlorinated pesticides,
organophosphorus pesticides, and PCB aroclors in tissue: comparison to
Ocean Reference.

Theoretical bioaccumulation potential for PCB congeners in tissue:
comparison to Inside Site 104.

Theoretical bioaccumulation potential for PCB congeners in tissue:
comparison to Outside Site 104.

Theoretical bioaccumulation potential for PCB congeners in tissue:
comparison to Ocean Reference.

Theoretical bioaccumulation potential for PAHs in tissue: comparison to
Inside Site 104.

Theoretical bioaccumulation potential for PAHs in tissue: comparison to
Outside Site 104.

Theoretical bioaccumulation potential for PAHs in tissue: comparison to
Ocean Reference.
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Theoretical bioaccumulation potential for dioxin in tissue: comparison to
Inside Site 104.

Theoretical bioaccumulation potential for dioxin in tissue: comparison to
Outside Site 104.

Theoretical bioaccumulation potential for dioxin in tissue: comparison to
Ocean Reference.

Number of mean concentrations in target analyte fractions that exceed
TELs (1999).

Number of mean concentrations in target analyte fractions that exceed
PELs (1999).

Summary of TBP results: number of channel TBP values that exceed
placement sire/reference site TBP values.

Sediment composites for elutriate testing.

Applicable federal and proposed MDE water quality criteria.

Concentrations of inorganic non-metals in receiving water from Inside
Placement Site 104, Outside Placement Site 104, and the Ocean Reference
Site.

Maximum concentrations of inorganic non-metals in elutriates from
Baltimore Harbor Approach Channels, Inside Placement Site 104, Outside
Placement Site 104, and Ocean Reference Site.

Mean concentrations of inorganic non-metals in elutriates from
Baltimore Harbor Approach Channels, Inside Placement Site 104, Outside
Placement Site 104, and Ocean Reference Site.

Concentrations of volatile organic compounds in receiving water Inside
Placement Site 104, Outside Placement Site 104, and the Ocean Reference
Site.

Concentrations of volatile organic compounds in elutriates from Baltimore
Approach Channels, the Ocean Reference Site, Inside Placement Site 104,
and Outside Placement Site 104.
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Concentrations of semivolatile organic compounds in receiving water .
Inside Placement Site 104, Outside Placement Site 104, and the Ocean
Reference Site.

Maximum concentrations of semivolatile organic compounds in €lutriates
from Baltimore Harbor Approach Channels, Ocean Reference Site,
Outside Placement Site 104, and Inside Placement Site 104.

Mean concentrations of semivolatile organic compounds in elutriates from
Baltimore Harbor Approach Channels, the Ocean Reference Site, Outside
Placement Site 104, and Inside Placement Site 104.

Concentrations of chlorinated pesticides, organophosphorus pesticides,
and PCB aroclors in receiving water Inside Placement Site 104, Outside
Placement Site 104, and at the Ocean Reference Site.

Maximum concentrations of chlorinated pesticides, organophosphorus
pesticides, and PCB aroclors in elutriates from Baltimore Harbor
Approach Channels, the Ocean Reference Site, Outside Placement Site
104, and Inside Placement Site 104.

Mean concentrations of chlorinated pesticides, organophosphorus
pesticides, and PCB aroclors in elutriates from Baltimore Harbor
Approach Channels, the Ocean Reference Site, Outside Placement Site
104, and Inside Placement Site 104.

Concentrations of PCB congeners in receiving water Inside Placement
Site 104, Outside Placement Site 104, and at the Ocean Reference Site.

Maximum concentrations of PCB congeners in elutriates from Baltimore
Harbor Approach Channels, the Ocean Reference Site, Outside Placement
Site 104, and Inside Placement Site 104.

Mean concentrations of PCB congeners in elutriates from Baltimore
Harbor Approach Channels, the Ocean Reference Site, Outside Placement
Site 104, and Inside Placement Site 104.

Concentrations of PAHs in receiving water Inside Placement Site 104,
Outside Placement Site 104, and at the Ocean Reference Site.

Maximum concentrations of PAHs in elutriates from Baltimore Harbor
Approach Channels, the Ocean Reference Site, Outside Placement Site
104, and Inside Placement Site
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Mean concentrations of PAHs in elutriates from Baltimore Harbor
Approach Channels, Inside Placement Site 104, Outside Placement
Site 104, and Ocean Reference Site.

Concentrations of metals in receiving water Inside Placement Site 104,
Outside Placement Site 104, and at the Ocean Reference Site.

Maximum concentrations of metals in elutriates from Baltimore Harbor
Approach Channels, the Ocean Reference Site, Outside Placement Site
104, and Inside Placement Site 104.

Mean concentrations of metals in elutriates from Baltimore Harbor
Approach Channels, the Ocean Reference Site, Outside Placement Site
104, and Inside Placement Site 104.

Concentrations of butyltins in receiving water Inside Placement Site
104, Outside Placement Site 104, and at the Ocean Reference Site.

Maximum concentrations of butyltins in elutriates from Baltimore Harbor
Approach Channels, the Ocean Reference Site, Outside Placement Site
104, and Inside Placement Site 104.

Mean concentrations of butyltins in elutriates from Baltimore Harbor
Approach Channels, the Ocean Reference Site, Outside Placement Site
104, and Inside Placement Site 104.

Concentrations of dioxin and furan congeners in receiving water Inside
Placement Site 104, Outside Placement Site 104, and at the Ocean
Reference Site.

Concentrations of dioxin and furan congeners in 1999/2000 elutriates from
Baltimore Harbor Approach Channels, Inside Placement Site 104, Outside
Placement Site 104, and Ocean Reference Site.

Number of constituents detected in receiving water, channel elutriates,
placement site elutriates.

Calculation of elutriate fraction buried with sediment during the first 30
minutes following disposal.

STFATE modeling results for placement at Site 104 from a split hull
barge, average ebb and flood tide scenarios.
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STFATE modeling results for placement at Site 104 by hydraulic pumping
from a barge, average ebb and flood tide scenarios.

STFATE modeling results for placement from a split hull barge, average
tide scenario at the Norfolk Ocean Disposal Site.

Maximum concentrations of analytes detected in 1999 channel elutriates
that exceed USEPA acute saltwater criteria.

Mixing factors required to comply with USEPA acute saltwater criteria.

Mean concentrations of analytes detected in 1999 channel elutriates that
exceed USEPA chronic saltwater criteria.

Mixing factors required to comply with USEPA chronic saltwater criteria.

Mean concentrations of analytes detected in 1999 channel elutriates that
exceed USEPA human health criteria for consumption of aquatic
organisms.

Mixing factors required to comply with USEPA human health saltwater
criteria for consumption of aquatic organisms.

Mixing factors for analytes in channel elutriates that exceed EPA criteria.
Summary of toxicity testing schedule.
Sample composites for ecotoxicological testing.

Summary of collection and receipt information for samples from
Baltimore Harbor Approach Channels and Placement Site 104.

Summary of collection and receipt information for samples from the
Norfolk Ocean Disposal Site Reference Area.

Water quality parameters measured during Mysidopsis bahia (opossum
shrimp) elutriate toxicity testing on samples from Baltimore Harbor
Approach Channels and Placement Site 104 (Round 1).

Summary of water quality parameters measured during Mysidopsis bahia
(opossum shrimp) elutriate toxicity testing on samples from Baltimore
Harbor Approach Channels and Placement Site 104 (Round 2).
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. 8-4C

8-5A
8-5B
8-6A
8-6B
o
8-7B

8-8A
8-8B

8-9A

Summary of water quality parameters measured during Mysidopsis bahia
(opossum shrimp) elutriate toxicity testing on samples from the Norfolk
Ocean Disposal Site Reference Area (Round 3)

Water quality parameters measured during Cyprinodon variegatus
(sheepshead minnow) elutriate toxicity testing on samples from Baltimore
Harbor Approach Channels and Placement Site 104 (Round 1).

Water quality parameters measured during Cyprinodon variegatus
(sheepshead minnow) elutriate toxicity testing on samples from Baltimore
Harbor Approach Channels and Placement Site 104 (Round 2).

Water quality parameters measured during Menidia beryllina (inland
silverside) elutriate toxicity testing on samples from Baltimore Harbor
Approach Channels and Placement Site 104.

Summary of water quality parameters measured during Menidia beryllina
(inland silverside) elutriate toxicity testing on samples from the Norfolk
Ocean Disposal Site Reference Area (Round 3).

Water quality parameters measured during Mytilus sp. (blue mussel)
elutriate toxicity testing on samples from Baltimore Harbor Approach
Channels and Placement Site 104 (Round 1).

Water quality parameters measured during Mytilus sp. (blue mussel)
elutriate toxicity testing on samples from Norfolk Ocean Disposal Site
Reference Area (Round 3).

Water quality parameters measured during 10-day whole sediment toxicity
testing with Neanthes arenaceodentata (estuarine polychaete) on samples
from Baltimore Harbor Approach Channels and Placement Site 104
(Round 1).

Water quality parameters measured during additional 10-day whole
sediment toxicity testing with Neanthes arenaceodentata (estuarine
polychaete) on samples from Baltimore Harbor Approach Channels and
Placement Site 104 (Round 2).

Water quality parameters measured during 10-day whole sediment toxicity
testing with Leptocheirus plumulosus (estuarine amphipod) on samples
from Baltimore Harbor Approach Channels and Placement Site 104
(Round 1).
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8-9B

8-9C

8-10

8-11A

8-11B

8-11C

8-12A

8-12B

8-13A

8-13B

8-14A

Water quality parameters measured during additional 10-day whole
sediment toxicity testing with Leptocheirus plumulosus (estuarine
amphipod) on samples from Baltimore Harbor Approach Channels and
Placement Site 104 (Round 2).

Summary of water quality parameters from 10-day whole sediment
toxicity testing with Leptocheirus plumulosus (estuarine amphipod) for the
Norfolk Ocean Disposal Site Reference Area (Round 3).

Summary of water quality parameters from 10-day whole sediment
toxicity testing with Mysidopsis bahia (opossum shrimp) for the Norfolk
Ocean Disposal Site Reference Area (Round 3).

Results of elutriate toxicity testing with Mysidopsis bahia (opossum
shrimp) on samples from Baltimore Harbor Approach Channels and
Placement Site 104 (Round 1)

Results of additional elutriate toxicity testing with Mysidopsis bahia
(opossum shrimp) on samples from Baltimore Harbor Approach Channels
and Placement Site 104 (Round 2).

Results of elutriate toxicity testing with Mysidopsis bahia (opossum
shrimp) on samples from the Norfolk Ocean Disposal Site Reference Area
(Round 3).

Results of elutriate toxicity testing with Cyprinodon variegatus
(sheepshead minnow) on samples from Baltimore Harbor Approach
Channels and Placement Site 104 (Round 1).

Results of additional elutriate toxicity testing with Cyprinodon variegatus
(sheepshead minnow) on samples from Baltimore Harbor Approach
Channels and Placement Site 104 (Round 2).

Results of elutriate toxicity testing with Menidia beryllina (inland
silverside) on samples from Baltimore Harbor Approach Channels and
Placement Site 104 (Round 1).

Results of elutriate toxicity testing with Menidia beryllina (inland
silverside) on samples from The Norfolk Ocean Disposal Site Reference
Area (Round 3).

Results of elutriate toxicity testing with Mytilus sp. (blue mussel) on
samples from Baltimore Harbor Approach Channels and Placement Site
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104 (Round 1).

Results of elutriate toxicity testing with Mytilus sp. (blue mussel) on
samples from the Norfolk Ocean Disposal Site Reference Area (Round 3).

Results of 10-day whole sediment toxicity testing with Neanthes
arenaceodentata (estuarine polychaete) on samples from Baltimore
Harbor Approach Channels and Placement Site 104 (Round 1).

Results of additional 10-day whole sediment toxicity testing with
Neanthes arenaceodentata (estuarine polychaete) on samples from
Baltimore Harbor Approach Channels and Placement Site 104 (Round 2).

Results of 10-day whole sediment toxicity testing with Leptocheirus
plumulosus (estuarine amphipod) on samples from Baltimore Harbor
Approach Channels and Placement Site 104 (Round 1)

Results of additional 10-day whole sediment toxicity testing with
Leptocheirus plumulosus (estuarine amphipod) on samples from Baltimore
Harbor Approach Channels and Placement Site 104 (Round 2).

Results of 10-day whole sediment toxicity testing with Leptocheirus
plumulosus (estuarine amphipod) on samples for the Norfolk Ocean
Disposal Site Reference Area (Round 3).

Results of 10-day whole sediment toxicity testing with Mysidopsis bahia
(opossum shrimp) for the Norfolk Ocean Disposal Site Reference Area
(Round 3).

Results of reference toxicant testing — Baltimore Harbor Approach
Channels and Placement Site 104.

Results of reference toxicant testing — Norfolk Ocean Disposal Site
Reference Area.

Summary of results for water column bioassays Baltimore Harbor
Approach Channels, Placement Site 104, Outside Site 104 Reference, and
Norfolk Ocean Disposal Site Reference Area.

Summary of results for whole sediment bioassays Baltimore Harbor
Approach Channels, Inside Site 104, Outside Site 104, and Norfolk Ocean
Disposal Site Reference Area.
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Summary of bioaccumulation testing.

'Water quality parameters measured during 28-day bioaccumulation testing
with Nereis virens (sand worm) on samples from Baltimore Harbor
Approach Channels and Placement Site 104.

Summary of water quality parameters from 28-day bioaccumulation
testing with Nereis virens (sand worm) on samples for Norfolk Ocean
Disposal Site Reference Area.

Water quality parameters measured during 28-day bioaccumulation testing
with Macoma nasuta (blunt-nose clam) on samples from Baltimore Harbor
Approach Channels and Placement Site 104.

Summary of water quality parameters from 28-day bioaccumulation
testing with Macoma nasuta (blunt-nose clam) on samples for Norfolk
Ocean Disposal Site Reference Area.

Required containers, preservation technique, and holding times for tissue
samples.

Results of 28-day bioaccumulation testing (survival) with Nereis virens
(sand worm) on samples from Baltimore Harbor Approach Channels and
Placement Site 104.

Results of additional 28-day bioaccumulation testing (survival) with
Nereis virens (sand worm) on samples from Baltimore Harbor Approach
Channels and Placement Site 104.

Results of 28-day bioaccumulation testing (survival) with Nereis virens
(sand worm) on samples for the Norfolk Ocean Disposal Site Reference
Area.

Results of 28-day bioaccumulation testing (survi\}al) with Macoma nasuta
(blunt-nose clam) on samples from Baltimore Harbor Approach Channels
and Placement Site 104.

Results of additional 28-day bioaccumulation testing (survival) with
Macoma nasuta (blunt-nose clam) on samples from Baltimore Harbor
Approach Channels and Placement Site 104.

9-6C Results of 28-day bioaccumulation testing (survival) with Macoma nasuta
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(blunt-nose clam) on samples for the Norfolk Ocean Disposal Site
Reference Area.

Nereis virens: mean metal concentrations compared to inside Site 104.
Nereis virens: mean metal concentrations compared to outside Site 104.
Nereis virens: mean metal concentrations compared to ocean reference.
Nereis virens: bioaccumulation factors for metals.

Macoma nasuta: mean metal concentrations compared to inside Site 104.
Macoma nasuta: mean metal concentrations compared to outside Site 104.
Macoma nasuta: mean metal concentrations compared to ocean reference.
Macoma nasuta: bioaccumulation factors for metals.

Nereis virens: mean chlorinated pesticide concentrations compared to
inside Site 104.

Nereis virens: mean chlorinated pesticide concentrations compared to
outside Site 104.

Nereis virens: mean chlorinated pesticide concentrations compared to
ocean reference.

Nereis virens: bioaccumulation factors for chlorinated pesticides.

Macoma nasuta: mean chlorinated pesticide concentrations compared to
inside Site 104.

Macoma nasuta: mean chlorinated pesticide concentrations compared to
outside Site 104.

Macoma nasuta: mean chlorinated pesticide concentrations compared to
ocean reference.

Macoma nasuta: bioaccumulation factors for chlorinated pesticides.

‘ Nereis virens: mean PAH concentrations compared to inside Site 104.
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Nereis virens: mean PAH concentrations compared to oﬁtside Site 104. ' '
Nereis virens: mean PAH concentrations compared to ocean reference.

Nereis virens: bioaccumulation factors for PAHs.

Macoma nasuta: mean PAH concentrations compared to inside Site 104.

Macoma nasuta: mean PAH concentrations compared to outside Site 104.

Macoma nasuta: mean PAH concentrations compared to ocean reference.

Macoma nasuta: bioaccumulation factors for PAHs.

Nereis virens: mean PCB congener concentrations compared to inside
Site 104.

Nereis virens: mean PCB congener concentrations compared to outside
Site 104.

Nereis virens: mean PCB congener concentrations compared to ocean .
reference.

Nereis virens: bioaccumulation factors for PCB congeners.

Macoma nasuta: mean PCB congener concentrations compared to inside
Site 104.

Macoma nasuta: mean PCB congener concentrations compared to outside
Site 104.

Macoma nasuta: mean PCB congener concentrations compared to ocean
reference.

Macoma nasuta: bioaccumulation factors for PCB congeners.

Nereis virens: mean semivolatile organic compound concentrations
compared to inside Site 104.

Nereis virens: mean semivolatile organic compound concentrations
compared to outside Site 104.

Nereis virens: mean semivolatile organic compound concentrations .
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compared to ocean reference.

Nereis virens: bioaccumulation factors for semivolatile organic
compounds.

Macoma nasuta: mean semivolatile organic compound concentrations
compared to inside Site 104.

Macoma nasuta: mean semivolatile organic compound concentrations
compared to outside Site 104.

Macoma nasuta: mean semivolatile organic compound concentrations
compared to ocean reference.

Macoma nasuta: bioaccumulation factors for semivolatile organic
compounds.

Nereis virens: mean dioxin and furan concentrations compared to inside
Site 104.

Nereis virens: mean dioxin and furan concentrations compared to outside
Site 104.

Nereis virens: mean dioxin and furan concentrations compared to ocean
reference.

Nereis virens: bioaccumulation factors for dioxins and furans.

Macoma nasuta: mean dioxin and furan concentrations compared to inside
Site 104.

Macoma nasuta: mean dioxin and furan concentrations compared to
outside Site 104.

Macoma nasuta: mean dioxin and furan concentrations compared to ocean
reference.

Macoma nasuta: bioaccumulation factors for dioxins and furans.

Nereis virens: mean lipid and percent moisture concentrations.

‘ Macoma nasuta: mean lipid and percent moisture concentrations.
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' LIST OF ABBREVIATIONS, ACRONYMS, AND UNITS

AAS Atomic Adsorption Spectrophotometry
AET Apparent Effects Threshold

ASA American Society of Agronomy

ASI Aqua Survey, Inc.

ASTM American Society for Testing and Matenials
AVS Acid Volatile Sulfides

BE Brewerton Eastern Extension

BOD Biological Oxygen Demand

BSAF Biota Sediment Accumulation Factor
BZ Ballschmiter and Zell

°C Celsius

C&D Chesapeake and Delaware Canal (Approach Canal)
CAB Cellulose Acetate Butylrate

CBR Critical Body Residue

CENAB Corps of Engineers North Atlantic — Baltimore
CENAP Corps of Engineers North Atlantic — Philadelphia
CdCl Cadmium Chloride

CF Concentration Factor

CFR Code of Federal Regulations

cm/sec centimeter per second

CcoC Chain-of-Custody

COD Chemical Oxygen Demand

CBP Chesapeake Bay Program

COE Corps of Engineers

COMAR Code of Maryland

CoPC Contaminant of Potential Concern

CORMIX (USACE Corps of Engineers model)

CR Craighill Channel

CRA-E Craighill Angle-East

CRA-W Craighill Angle-West

CRE Craighill Entrance

CRU Craighill Upper Range

CuSO, SH,0 Copper Sulfate

CuUT Cutoff Angle

CVAAs Cold Vapor Atomic Absorption Spectrophotometry
CWA Clean Water Act

cy cubic yard

DGPS Differential Global Positioning System
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HCl
HH

HMW
HNO,
HPLC

De-ionized (Water)
Detection Limit
Dissolved Oxygen
Data Quality Objective
Data Validation Report

EA Engineering, Science, and Technology, Inc.
Effective Sub-lethal Concentration

Electron Capture Detector

Estimated Detection Limit

Environmental Data Services, Inc.

Eastern Daylight Time

Environmental Impact Statement

Engineer Manual

Environmental Monitoring and Assessment Program
Estimated Maximum Possible Concentration
Environmental Residue-Effects Database
Effect Range Low

Effect Range Median

Eastern Standard Time

Field Duplicate

Food and Drug Administration
foot

feet per second

Field Sampling Plan

Flame Photometric Detector
Fiscal Year

Gas Chromatography / Mass Spectrometry

Graphite Furnace Atomic Absorption Spectrophotometry
Gel Permeation Chromatography

gram per cubic centimeter

gram per kilogram (ppt)

gram per liter (ppt)

hour

Hydrogen Sulfide

Hydrochloric Acid

Human Health

High Molecular Weight

Nitric Acid

High Pressure Liquid Chromatography
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High Resolution Gas Chromatography
High Resolution Mass Spectrometry

Inductively Coupled Plasma

Instrument Detection Limit

Inland Testing Manual

International Union of Pure and Applied Chemistry

Potassium Chloride

liter

Median Lethal Concentration
Laboratory Control Sample

Low Molecular Weight

Lowest Observed Effect Dose
Limiting Permissible Concentration
Least Significant Difference

meter

Method Blank

milligram per kilogram (ppm)
milligram per liter (ppm)

Maryland Department of the Environment
Method Detection Limits

milliliter

Mean Low Water

Mean Lower Low Water

Marine Protection Research and Sanctuaries Act of 1972
Matrix Spike

Method of Standard Addition

Matrix Spike Duplicate

Mean Square Error

Moffatt & Nichol Engineers

NA Not Analyzed

NAD North American Datum

NAS Northwest Aquatic Sciences

ND Non-Detect

NIST National Institute of Standards and Technology
NOAA National Oceanic and Atmospheric Administration
NODS Norfolk Ocean Disposal Site

NOEC No Observed Effect Concentration

NOED No Observed Effect Dose
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NPD
NPDES
ng/kg
ng/l

PAH
PAL
PCB
PEL

ppb
ppm
ppt
pptr

QA
QAPP

QC

RBC
RIM
RL

SDG
SDS

SE
SEM
SOP
SQG
SQL
SRM
SSHP
STFATE
STL
SV
SVOA
SVOC
SWP

TBP
TBT
TDL
TEF
TEQ

Nitrogen/Phosphorous Detector

National Pollutant Discharge Elimination System

nanogram per kilogram (pptr)
nanograms per liter (pptr)

Polynuclear Aromatic Hydrocarbons
Paradigm Analytical Laboratories
Polychlorinated Biphenyl

Probable Effect Level

parts per billion (ug/kg or ug/L)
parts per million (mg/kg or mg/L)

parts per thousand (salinity units) (g/kg or g/L)

parts per trillion (ng/kg or ng/L)

Quality Assurance
Quality Assurance Project Plan
Quality Control

Risk-Based Concentration/Criteria
Regional Implementation Manual
Reporting Limit

Sample Delivery Group

Sodium Dodecyl Sulfate
Standard Error

Simultaneously Extracted Metals
Standard Operating Procedure
Sediment Quality Guidelines
Sample Quantitation Limit
Standard Reference Material

Site Safety and Health Plan
(numerical mixing model)
Severn Trent Laboratories
Screening Value

Semivolatile Organic Analysis
Semivolatile Organic Compound
Swan Point Channel

Theoretical Bioaccumulation Potential
Tributyltin

Target Detection Limit

Toxicity Equivalency Factor

Toxicity Equivalency Quotient
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TP

UCLM

pg/kg

pgll
pmol/g
UMD-CES
USACE

Threshold Effect Level
Tentatively Identified Compounds
Total Kjeldahl Nitrogen
Tolchester Channel-North
Tolchester Channel-South
Tolchester Straightening

Total Organic Carbon

Total Phosphorus

Upper Confidence Limit of the Mean

microgram per kilogram (ppb)

microgram per liter (ppb)

micromoles per gram

University of Maryland, Center for Environmental Studies
U.S. Army Corps of Engineers

USACE-WES U.S. Army Corps of Engineers — Waterways Experiments Station

USEPA

VC

U.S. Environmental Protection Agency
Vibracoring (location or core sample)
Volatile Organic Analysis

Volatile Organic Compound

Water Quality Criteria
Water Quality Standards

Yellow Springs Instruments
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CHAPTER 1 -
EVALUATION GUIDELINES




1. EVALUATION OF SEDIMENTS PROPOSED FOR OPEN WATER
AND OCEAN PLACEMENT

The objective of this project is to evaluate dredged material proposed for open water placement
in the Chesapeake Bay. Thirteen channels proposed for either maintenance or new work
dredging are evaluated in this report. In addition, two proposed placement areas (Site 104 and
the Norfolk Ocean Disposal Site) and an upper Chesapeake Bay reference area (Outside Site
104) are evaluated using the tiered testing approach as recommended by U.S. Environmental
Protection Agency/U.S. Army Core of Engineers (USEPA/USACE) guidance (1998). The
dredged material evaluation follows guidelines in the Inland Testing Manual (ITM)
(USEPA/USACE 1998) as related to section 404(b)(1) guidelines. Specifically, this project is.
designed to evaluate dredged material proposed for placement at Site 104.

This report does not provide a definitive decision regarding whether the dredged material is
appropriate or inappropriate for open water or ocean placement. The information presented
provides weight of evidence to assist decision-makers with a factual determination regarding the
potential for short-term or long-term impacts associated with the placement of dredged matenal
in open water. The data and information presented in this report may be used to evaluate the
potential impacts associated with other dredged material placement alternatives — both
alternative placement methods and locations.

1.1 REGULATORY OVERVIEW

The USACE and the USEPA are responsible for regulating placement of dredged material.
Open water placement of dredged material in waters of the U.S. is governed by the USEPA’s
Guidelines for Specification of Disposal Sites for Dredged or Fill Material implemented in
Section 404(b)(1) of the Clean Water Act (CWA). The Section 404(b)(1) Guidelines are
published in the Code of Federal Regulations (CFR) in 40 CFR Part 230. The technical
evaluation of potential contaminant-related impacts that may be associated with open water
placement of dredged material is conducted in accordance with 40 CFR 230.60 and 230.61.
Evaluation of dredged material proposed for ocean placement is mandated by Section 103 of the
Marine Protection, Research and Sanctuaries Act (MPRSA) of 1972. The technical evaluation of
potential contaminant-related impacts that may be associated with ocean placement of dredged
material is conducted in accordance with 40 CFR 220-228.

The USACE is responsible for issuing 404 permits that specify placement sites for dredged
material and for issuing ocean placement permits in accordance with Section 103 of MPRSA.
Projects in waters of the U.S. must comply with 40 CFR 230 Guidelines and 33 CFR 320-330
(public interest review) prior to being issued a 404 permit. Projects proposed for ocean
placement must comply with 40 CFR 220-228 and 33 CFR 320-330 prior to being issued an
ocean permit.

The USEPA is responsible for assisting USACE with the development of environmental
guidelines for evaluating permit applications. In addition, the USEPA is responsible for
reviewing and commenting on permit applications, regulating the placement of materials that
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may adversely impact the aquatic environment, determining authority, and defining exemptions.
The USACE and USEPA share the authority to enforce the regulations (USACE/USEPA 1998).

1.2 GUIDANCE FOR TESTING AND EVALUATIONS

The USEPA and USACE have jointly published guidance documents that describe the
recommended testing and evaluation procedures for dredged materials proposed for placement in
waters of the U.S. and in ocean waters. The Inland Testing Manual (USEPA/USACE 1998)
describes testing and evaluation procedures for dredged material proposed for placement in
either fresh, estuarine, or saline (near coastal) waters of the United States, in accordance with 40
CFR 230.60 and 230.61. The Ocean Testing Manual (USEPA/USACE 1991) (also known as
“The Green Book”) describes the testing and evaluation procedures for dredged material
proposed for ocean placement, in accordance with 40 CFR 220-228.

The ITM serves as the national framework and primary guidance document for evaluating
impacts related to open water placement of dredged material in inland waterways. It was created
as the counterpart to the Ocean Testing Manual, and the testing and evaluation procedures in the
ITM were patterned after the guidance in the Ocean Testing Manual. The ITM serves as the
basis for developing and implementing dredged material evaluations for navigation projects and
was created with the intent to provide uniformity between dredged material evaluations under the
CWA and MPRSA. The testing framework permits regional flexibility with regard to
implementation and application to accommodate project-specific, site-specific, or situation-
specific issues.

Both the ITM and the Ocean Testing Manual describe a tiered testing approach for evaluating the
potential for unacceptable adverse impacts associated with dredged material placement. Either
open water or ocean placement may be eliminated as a dredged material placement alternative if
there is reason to believe” that unacceptable adverse effects will occur to either the water
column or the benthic environment. Therefore, evaluation of both potential water column and
potential benthic effects associated with dredged material placement are required.

Although the ITM and the Ocean Testing Manual serve as the primary guidance manuals for the
evaluation of dredged material, various USEPA regions and states have developed Regional
Implementation Manuals (RIMs) that describe region-specific testing requirements, testing
methodologies, and recommended test species. Currently, neither USEPA Region III nor the
State of Maryland has published guidance regarding region-specific requirements for dredged
material evaluations. The USEPA Region III office in Philadelphia and the Maryland
Department of the Environment (MDE) provide consultation on requirements on a project-
specific basis.

Overall, the testing and evaluation procedures and criteria in the ITM and the Ocean Testing
Manual are nearly equivalent. The ITM provides the most recent federal guidance for evaluating
dredged material and is referenced as the primary information source for the remaining sections
of both this chapter and report.
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1.3 TIERED TESTING

The “tiered” testing approach to evaluate contaminant-related impacts associated with placement
of dredged material is depicted in Figure 1-1 and a Tiered Testing Flow Diagram is provided in
Figure 1-2. The process for evaluating potential water column and benthic impacts is detailed in
Figures 1-3 and 1-4, respectively.

The initial tier (Tier I) uses readily available existing information to evaluate the impact of
placement. If this information is inadequate to support a decision, testing proceeds through
subsequent tiers of more extensive and specific testing until sufficient information is generated to
support a decision. It is necessary to proceed through the tiers only until information on each
topic becomes sufficient to make the required factual determination.

13.1 Tierl

Tier I consists of an evaluation of existing information to determine (1) if there is evidence or
“reason to believe” that adverse effects could potentially occur, and (2) to identify potential
contaminants of concern. If there is sufficient information to determine that the sediments are
not contaminated and are similar to sediments in the proposed placement site, then the material
may be excluded from additional testing, or only limited additional testing may be required.

1.3.2 Tier Il

Tier IT involves sediment and water chemistry. Sediments are collected for physical and
chemical testing, and water is collected for elutriate testing. Bulk sediment chemistry data are
used to calculate Theoretical Bioaccumulation Potential (TBP), the potential for contaminants to
accumulate in organism tissue. Potential water column impacts are evaluated by comparing
concentrations of contaminants in elutriates to national or state Water Quality Standards (WQS).
If TBP exceeds a reference site value, or if dissolved contaminants exceed WQS, then Tier III
testing is recommended.

1.3.3 Tier III

Tier IIT involves toxicity and bioaccumulation studies. Water column bioassays, whole sediment’
bioassays, and bioaccumulation studies are conducted to determine acute toxicity and to
determine the bioavailability of contaminants. Water column tests evaluate the effects of
dissolved and suspended particulates on organisms, after allowance for mixing that would occur
within the water column. Whole sediment bioassays evaluate the effect of the sediment exposure
to benthic organisms. Bioaccumulation tests evaluate the uptake of contaminants from the
dredged matenial into the tissue of benthic organisms. The results of Tier III are usually
sufficient to determine if the dredged material will cause adverse impacts.

Baltimore Harbor Approach Channels and Placement Site 104 USACE-Baltimore District
Dredged Material Evaluation Draft Report October 2000

1-3




1.34 TierlV

Tier IV is implemented in situations where earlier tiers do not provided sufficient information to
determine the potential effects of the dredged material. Tier IV uses case-specific toxicity and
bioaccumulation studies designed to answer case-specific questions. These studies may include
risk assessment, calculation of steady-state bioaccumulation, field assessments of resident
biological communities, or food web modeling.

1.4  TESTING REQUIREMENTS

Regional testing requirements of the sediments proposed for dredging are dictated by a number
of factors, including the history of the dredging location, proximity to point sources of
contamination, present use of the dredging location, and the proposed placement location. Types
of testing pertinent to open water and ocean placement include physical and chemical analysis of
bulk sediment, elutriate testing, and bioassay and bioaccumulation studies. Table 1-1
summarizes the analyses or constituents analyzed in each type of test. Target detection limits,
preservation techniques, and holding time requirements for target analytes are provided in
QA/QC Guidance for Sampling and Analysis of Sediments, Water, and Tissues for Dredged
Material Evaluations (USEPA/USACE 1995). Target analytes and benchmark species may be
modified based on consultation with regulatory agencies to accommodate regional or project-
specific requirements.

1.4.1 Reference Sediment

Reference sediment tests serve as the point of comparison (reference benchmark) to which all
benthic test results are compared. Until recently, sediment from the proposed placement site has
served as the point of comparison for the test results. Section 404 guidelines have recently been
updated to include a “reference sediment” that is located outside the proposed placement site as a
point of comparison for benthic evaluations, as opposed to sediments from inside the placement
site (USEPA/USACE 1998). USEPA designates a reference location that is similar in grain size
composition and subject to similar influences, but has not been impacted by previous placement
of dredged material. Comparisons to non-impacted reference sediments are expected to yield
more valid results regarding the potential for individual and cumulative impacts. More than one
location may serve as a reference comparison, and depending upon the objectives of the project,
it may be important to compare test results to both the actual conditions within the placement site
and to a non-impacted outside reference area.

Importantly, “reference” sediment should not be confused with “control” sediment, or with
“standard reference material” (SRM). “Control” sediment is a natural sediment that is used in
the ecotoxicology laboratory to assess the health of the testing organisms and the acceptability of
test conditions. SRM is sediment with a certified concentration of a constituent and is used by
the analytical laboratory to monitor analytical accuracy.
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1.4.2 Physical Analyses

Physical testing represents the minimal testing that would be required prior to any dredging
project. Physical sediment characteristics include grain size and moisture content
determinations. Since sediment contaminants tend to sorb to organic particles, sediments with a
high percentage of sand are likely to contain fewer and lower concentrations of contaminants
than sediments with higher percentages of silt and clay particles. Sediments primarily comprised
of sand or gravel may qualify for testing exclusions (USEPA/USACE 1998). Specific gravity
and Atterberg Limits may also be determined for evaluating compaction and settling of particles
at open water placement sites.

1.4.3 Bulk Sediment Chemistry

Chemical analysis of bulk sediments is required for every type of placement alternative, with the
exception of sediments that qualify for exclusions. Contaminants in sediment include: bulk
organics (hydrocarbons that include oil and grease), halogenated hydrocarbons (persistent
organics that degrade slowly), polynuclear aromatic hydrocarbons (PAHs) (organics that include
petroleum products and petroleum by-products), metals, and nutrients. Chemical fractions
targeted in the ITM are summarized in Table 1-1. Elevated concentrations of the target
compounds may indicate a potential for toxicity to living organisms and a potential to
bioaccumulate. Detected concentrations of the target compounds are often compared to
screening criteria such as Sediment Quality Guidelines (SQG). Concentrations are also used to
calculate the Theoretical Bioaccumulation Potential (TBP) of the compound. The TBP is
compared to reference site sediment TBP values or literature values.

1.4.4 Elutriate Testing

Elutriate testing is required for open water and ocean placement of dredged material. Elutriates
are created by mixing sediments and site water at a known ratio, allowing the particulates to
settle, then testing the overlying water for dissolved constituents (USEPA/USACE 1998). The
test simulates mixing and release of contaminants that would occur in the water column if the
sediments were released or pumped into an aquatic environment. Water column effects are
evaluated by measuring dissolved analytes and comparing the concentration to national and state
Water Quality Standards (WQS) after allowance for mixing. A numerical mixing model
(STFATE) (Johnson and Fong 1995) is used to calculate analyte concentrations in the water
column under various mixing scenarios. Standard guidelines for elutriate preparation are
described in the ITM.

1.4.5 Bioassays and Bioaccumulation Studies

Depending upon the results of bulk sediment chemistry, biological testing may be required for
open water placement. Bioassays include water column toxicity tests, solid phase toxicity tests,
and bioaccumulation studies. The ITM contains USEPA-developed and approved bioassay
protocols and recommended benchmark species. Benchmark species are either easily cultured in
a laboratory or easily collected in the field from undisturbed environments, respond to
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contaminants, and are relevant from an ecological perspective. Estuarine or marine species that .
would be appropriate for an estuarine or marine testing program are provided in Table 1-1.

Water column tests measure the acute toxicity of elutriates to water column species and simulate

impacts that would be expected to occur during a placement event. Solid phase tests measure the

toxicity of the sediments to bottom-dwelling species that would be expected to live within the

sediment post-placement. Bioassay results are based on percent survival and are statistically

compared to the results for a laboratory control (elutriate testing) or to the reference sediment

(solid phase testing). LC50 concentrations (the elutriate concentration that is lethal to 50% of the
organisms) or EC50 concentrations (the elutriate concentration that is sub-lethal to 50% of the

organisms) are calculated.

Bioaccumulation tests are conducted to determine the uptake (or bioavailability) of contaminants
into organism tissue when exposed to sediments for 28 days. Tissue concentrations are
statistically compared to reference tissue concentrations and to U.S. Food and Drug
Administration (USFDA) Action Levels and USEPA Tolerance Values. Tissue-residue
concentrations that statistically exceed the reference values may be compared to residue-effects
data (if available) to identify potential physiological, morphological, and reproductive impacts to
the organism. For constituents where few or no effect data are available, other approaches are
used to evaluate the potential for toxic response in the organism.

1.5 EVALUATION CRITERIA

Each tier of testing includes evaluation criteria to determine if the existing information is ‘
sufficient to make a factual determination regarding unacceptable adverse impact or to determine

if additional testing is required. The evaluation criteria for each tier are presented in the

following sections. Criteria presented are specific to guidance in the ITM. Unless otherwise

noted, the criteria for both open water and ocean placement are equivalent.

1.5.1 Tierl

According to the ITM (USEPA/USACE 1998), after consideration of all available TierI
information, one of the following conclusions is reached:

1) Existing information does not provide a sufficient basis for making factual
determinations. In this case, further evaluation in higher tiers (Tier II, Tier III, etc.) is
appropriate.

2) Existing information provides a sufficient basis for making factual determinations. In
this case, one of the following decisions is reached:

(a) The material meets the criteria for exclusion from testing and proposed placement

proceeds with no additional testing.

(b) The material does not meet the criteria for exclusion from testing, but information
concerning the potential impact of the material is sufficient to make a factual ‘

Baltimore Harbor Approach Channels and Placement Site 104 USACE-Baltimore District
Dredged Material Evaluation Draft Report October 2000

1-6




‘ determination regarding potential for water column impact, benthic toxicity, and
benthic bioaccumulation.

1.5.2 TierII
1.5.2.1 Water Quality

According to the ITM (USEPA/USACE 1998), after consideration of the Tier II water quality
data, one of two possible conclusions is reached regarding the potential water column impact of
the proposed dredged material:

1) The available water quality requirements are met. Further information on water
column toxicity must be evaluated in Tier III when there are contaminants of concern
for which applicable water quality criteria or standards are not available or where
interactive effects are of concern.

Concentrations of one or more of the dissolved contaminants of concem, after
allowance for mixing that would occur in the water column at the placement site,
exceeds applicable water quality criteria or standards beyond the boundaries of the
mixing zone. In this case, the proposed discharge of dredged material does not
comply with the water quality criteria or standards.

1.5.2.2 Benthos

According to the ITM (USEPA/USACE 1998), after comparison of the Tier II TBP data for
nonpolar organic contaminants in the proposed dredged material and reference sediment, one of
the following two conclusions is reached:

1) The dredged material is predicted to not result in unacceptable adverse effects due to
bioaccumulation of the measured non-polar organic compounds (i.e., TBP for
dredged material does not exceed TBP for reference). However, further evaluation of
biological effects in Tier 11l is necessary to furnish information to make
determinations under the Guidelines.

The available information is not sufficient to predict whether the dredged material
will result in unacceptable adverse effects due to bioaccumulation of non-polar
organic compounds (i.e., TBP for dredged material exceeds TBP for reference).
Further evaluation of bioaccumulation in Tier I1I is necessary to furnish information
to make determinations under the Guidelines.
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1.5.3 Tier III
1.5.3.1 Water Column Toxicity

According to the ITM (USEPA/USACE 1998), after considering water column test results and
mixing at the placement site, one of the following conclusions is reached:

1) The 100% dredged material elutriate toxicity is not statistically higher than the laboratory
dilution water. Therefore, the dredged material is not predicted to be acutely toxic to
water column organisms. However, benthic impact must also be evaluated.

The concentration of dissolved plus suspended contaminants, after allowance for mixing,
does not exceed 0.01 (1%) of the toxic LC50 or EC50 concentration beyond the
boundaries of the mixing zone. Therefore, the dredged material is not predicted to be
acutely toxic to water column organisms.

The concentration of dissolved plus suspended contaminants, after allowance for mixing
in the water column, exceeds 0.01 (1%) of the toxic LC50 or EC50 concentration beyond
the boundaries of the mixing zone. Therefore, the dredged material is predicted to be
acutely toxic to water column organisms.

1.5.3.2 Benthic Toxicity

According to the ITM (USEPA/USACE 1998), benthic toxicity testing of contaminants in the
dredged material in Tier III will result in one of the following possible conclusions:

1) Mean test organism mortality in the dredged material is not statistically greater than in
the reference sediment, or does not exceed mean mortality in the reference sediment by at
least 10 percentage points (or 20 percentage points for amphipods). Therefore, the
dredged material is predicted not to be acutely toxic to benthic organisms. However,
bioaccumulation of contaminants and water quality effects must also be considered.

Mean test organism mortality in the dredged material is statistically greater than in the
reference sediment and exceeds mortality in the reference sediment by at least 10
percentage points (or 20 percentage points for amphipods). In this case, the dredged
material is predicted to be acutely toxic to benthic organisms.

1.5.3.3 Bioaccumulation

According to the ITM (USEPA/USACE 1998), tissue residues are compared to FDA levels and
one of the following conclusions is reached:

1) Tissue concentrations of one or more contaminants are not statistically less than the FDA
levels. Therefore, the dredged material is predicted to result in unacceptable benthic
bioaccumulation of contaminants.
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‘ 2) Tissue concentrations of all contaminants are either statistically less than FDA levels or
there are no FDA levels for the contaminants. In this case, the information is insufficient
to make a factual determination with respect to benthic bioaccumulation of contaminants.
The dredged material requires further evaluation under Tier III as described below to
make a factual determination under the Guidelines.

Contaminant concentrations in tissues exposed to dredged material that are statistically lower
than FDA levels, or for which no FDA levels exist, are compared to tissue contaminant
concentrations for organisms exposed to reference sediment. One of the following conclusions is
reached:

1) Tissue concentrations of contaminants of concern in organisms exposed to dredged
material do not statistically exceed those of organisms exposed to reference sediment.
Therefore, the dredged material is not predicted to result in unacceptable benthic
bioaccumulation of contaminants. However, benthic toxicity tests must also be
evaluated.

Tissue concentrations of contaminants of concemn in organisms exposed to dredged
material statistically exceed those of organisms exposed to reference sediment. The final
conclusion regarding benthic bioaccumulation of contaminants requires region-specific
technical evaluation. Additional testing (Tier IV) may be required and benthic toxicity

‘ must be evaluated.

Region-specific technical evaluation of bioaccumulation data for contaminants in dredged
material tests that statistically exceed the reference may include the following:

1) What is the toxicological importance of the contaminants that statistically exceed the
reference? (Do they biomagnify? Do they have effects at low concentrations?)

2) By what magnitude does bioaccumulation from the dredged material exceed
bioaccumulation of the reference material?

3) What is the propensity for the contaminants with statistically significant bioaccumulation
to biomagnify within food webs?

4) What is the magnitude by which contaminants, whose bioaccumulation from the dredged
material exceeds that from the reference material, also exceed the concentrations found in
comparable species living in the vicinity of the proposed placement site?

For how many contaminants is bioaccumulation from the dredged material statistically
greater than bioaccumulation from the reference?
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According to the ITM (USEPA/USACE 1998), after considering of all of the above evaluation
factors, one of the following conclusions is reached:

1) Placement of the dredged material is predicted to not result in above-reference
toxicity or unacceptable benthic bioaccumulation of contaminants.

2) Placement of the dredged material is predicted to result in above-reference toxicity or
unacceptable bioaccumulation of contaminants.

3) Further information is needed to make factual determination, specifically in Tier IV.

1.6 DECISION PROCESS

The tiered evaluation process provides decision-makers with the weight of evidence regarding
the potential for short-term, long-term, or unacceptable contaminant-related impacts as a result of
dredged material placement. The results of the evaluation process may be used to facilitate
dredged material management options, implement a proposed open water placement program, or
identify alternative placement locations or dredging and discharge methods. Results may
demonstrate that open water placement is a viable placement alternative, or results may
demonstrate that alternative placement location or dredging and discharge methods are required
to comply with 404(b)(1) Guidelines.
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Figure 1-1 Inland Testing Manual Tiered Approach for Evaluating Potential Impacts
Related to Dredged Material Placement (USEPA/USACE 1998)
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Tiered Testing Flow Diagram

Source: USEPA/USACE . 1998. Great Lakes Dredged Material Testing and Evaluation Manuai. Final Draft
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Figure 1-4. Illustration of tiered approach to evaluating potential benthic impacts of deposited
dredged material (modified from USEPA/USACE 1998).
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2. PROJECT DESCRIPTION

2.1 PROJECT BACKGROUND

Site 104 is a formerly used open-water dredged material placement site in the upper Chesapeake
Bay. The Baltimore District USACE is proposing to reuse the site to meet the short-term
placement needs generated by scheduled maintenance dredging and new work dredging of the
mainstem Chesapeake Bay navigation channels. Physical, chemical, and biological
characterization of the sediment is required to comply with Section 404 of the CWA and to
determine if the sediments are appropriate for open-water placement.

EA Engineering, Science, and Technology, Inc. was contracted by the USACE-Baltimore
District to conduct an evaluation of dredged material proposed for placement at Site 104.

A tiered evaluation of the sediment proposed for dredging was conducted to determine if
materials from the Baltimore Harbor approach channels were appropriate for open-water
placement. In addition to evaluating the sediments with regard to open-water placement, the
sediments were also evaluated with regard to ocean placement at the Norfolk Ocean Disposal
Site (NODS) in the Atlantic Ocean. The project consisted of a tiered evaluation that included
review of existing information; collection of sediments and site water; chemical analysis of
sediment, site water, and elutriates; and water column bioassays, sediment bioassays, and
bioaccumulation studies.

2.2 PROJECT PURPOSE

The purpose of this project was (1) to document existing sediment quality conditions and
potential impacts related to open water placement of dredged material in the Environmental
Impact Statement (EIS) at Site 104; (2) to determine if the sediments are appropriate for open-
water (Chesapeake Bay) placement; (3) to evaluate feasible placement alternatives (such as
ocean placement); and (4) to facilitate dredged material management decisions.

This project provides the data necessary to document the existing physical, chemical, and
biological characteristics of sediments and water in the channels, in the proposed placement area,
and in two additional reference areas (outside Placement Site 104 and the Ocean Reference site).

2.3 PROJECT OBJECTIVES

The overall objective of the project was to obtain, analyze, and evaluate sediment and water
samples that are representative of the areas proposed for dredging during the period that Site 104
would be used for placement. The results of this investigation document the existing physical,
chemical, and biological characteristics of sediment and water from the approach channels
proposed for maintenance dredging and the areas proposed for new work dredging.
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Specific objectives of the project were to:

e Collect the required volume of sediment and site water for physical, chemical, and
biological analyses, and for elutriate preparation.

Collect samples from specified locations with sufficient distribution to characterize
dredging sites within positioning accuracy appropriate for the project objectives.

Collect and transfer sediment to appropriate, laboratory-prepared containers and
preserve/hold samples for analysis according to protocols that ensure sample integrity.

Test and characterize sediments with regard to physical characteristics, chemical
contamination, biological toxicity, and the potential for bioaccumulation.

Test site water, elutriates, and placement site/reference site water with regard to potential
chemical contamination.

Evaluate the results of the sediment chemistry, elutriate, toxicity, and bioaccumulation
data with regard to open-water and ocean placement alternatives.

24  DESCRIPTION OF PROJECT AREA

The project area is located in the upper Chesapeake Bay, Maryland, as shown in Figure 2-1. A
total of 56 locations were targeted for sampling in the testing program. Stations were located in
Baltimore Harbor approach channels proposed for maintenance dredging (28 locations), in
approach channels recently dredged (17 locations), in new work areas (2 locations), inside
Placement Site 104 (5 locations), and outside Placement Site 104 (4 outside reference locations).
Baltimore Harbor Approach Channels proposed for dredging in FY00 and FYO1 include:
Craighill Entrance, Craighill Angle, Swan Point, Tolchester, and the northern Chesapeake and
Delaware (C&D) approaches. Channels that have been recently dredged include: Craighill,
Craighill Upper Range, Cutoff Angle, Brewerton Eastern Extension, and areas of the southern
C&D Approach Channels. The proposed Tolchester Channel straightening represents a new
work dredging project.

24.1 Baltimore Harbor Approach Channels

This project includes approach channels to Baltimore Harbor located east of Rock Point/North
Point. The approach channels maintained by USACE-Baitimore District include: Craighill
Entrance, Craighill, Craighill Upper Range, Cutoff Angle, Brewerton Eastern Extension,
Tolchester, and Swan Point. In addition, several locations in the C&D Canal approaches have
been included in this study. The channels are maintained to a depth of -51 ft Mean Lower Low
Water (MLLW), with the exception of the Tolchester Channel, C&D Canal approaches, and
Swan Point Channel, which are maintained to a depth of -37 ft MLLW. Shoaled areas within
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the channels are typically dredged every 3-4 years, depending upon the shoaling rate as indicated
by periodic USACE bathymetric surveys.

Previous investigations (EA 1996a and 2000c) have characterized the physical and chemical
charactenistics of surficial sediments in the approach channels. The channel sediments generally
consist of fine-grained silt and clay materials. Detected chemical constituents include metals,
PAHs, and chlorinated organic compounds [pesticides and polychlorinated biphenyls (PCBs)].
The detected concentrations are generally similar to background values that are typical of the
upper Chesapeake Bay (Eskin et al. 1996). Results from previous investigations are described in
Chapter 3.

2.4.2 Placement Site 104

Site 104 is a previously used, 1800-acre site located approximately 0.37 mile north of the Bay
Bridge and one mile west of Kent Island. The site was established as a placement area in 1924
by USACE and was used for dredged material placement through 1975. The site is
approximately 4.2 miles long and 0.65 mile wide. Depths range from -42 to -78 ft MLLW.

The physical and chemical characteristics of surficial sediments within and directly outside of
the Site 104 boundaries were characterized by a previous study in 1997 (EA 1998a). Values of
metals, PAHs, and chlorinated organic compounds in most sediment were similar to values
reported for other areas of the upper Chesapeake Bay. One station, KI-7, located in the southern
end of Site 104, exhibited concentrations of PAHs and metals that were elevated above sediment
quality guideline values for aquatic life. Results from previous investigations are described in
Chapter 3.

2.4.3 Reference Areas

Ornginally, the proposed placement site (Inside Site 104) was chosen as the reference area for
channel comparisons of chemical and biological data. An upper Chesapeake Bay reference area
(Outside Site 104) was added to the evaluation process at the request of USEPA Region III. The
Outside Site 104 reference area represents an area that is physically and hydrologically similar to
Inside Site 104, but has not been impacted by historical placement activities. The outside
reference sampling locations corresponded to stations KI-11, KI-14, KI-15, and KI-16 that were
sampled in previous sediment investigations (EA 1998a) (see Figure 4-13). Depths in the
Outside Site 104 reference area ranged from -35 to -90 ft MLLW. Channel comparisons to
Inside Site 104 are important for determining how sediment quality at the actual placement site
will be impacted by the proposed placement activities. Channel comparisons to Outside Site 104
are important for determining if the materials proposed for placement are of a quality that is
similar to areas where placement has not previously occurred and for assessing individual and
cumulative impacts.

In addition to the inside and outside Site 104 reference areas, an Atlantic Ocean reference area
(specified by USEPA Region III) was chosen as the point of comparison for the ocean placement
alternative. The Norfolk Ocean Disposal Site reference area was located approximately 14 miles
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southwest of the NODS and 2 miles southeast of the Chesapeake Light Tower in the Atlantic
Ocean. Water depths in the area ranged from -71 to -75 ft. Sampling and analysis of sediment
from the NODS reference area were conducted in conjunction with a sediment evaluation for the
Woodrow Wilson Bridge Project (EA 2000b) and was conducted subsequent to the approach
channel, Inside Site 104, and QOutside Site 104 testing.

2.5 EXPERIMENTAL DESIGN

The analytical and ecotoxicological components of the Approach Channel and Placement
Site 104 dredged material evaluation followed the tiered testing guidance described in the
following documents:

o USEPA/USACE, 1998 (EPA-823-B-98-004). Evaluation of Dredged Material
Proposed for Discharge in Waters of the U.S.~Testing Manual (Inland Testing
Manual).

e USEPA/USACE, 1991 (EPA-503/8-91/001) Evaluation of Dredged Material
Proposed for Ocean Disposal, Testing Manual (The Green Book).

e USEPA/USACE, 1995 (EPA-823-B-95-001). Q4/QC Guidance for Sampling and
Analysis of Sediments, Water, and Tissues for Dredged Material Evaluations.

In addition, regional requirements/recommendations were provided by USEPA Region HII during
the collection, testing, and evaluation process.

The analytical testing program included the following components:

o Physical analyses of bulk sediment (grain size, Atterberg Limits, specific gravity, and
total solids determinations).

o Chemical analysis of bulk sediment, site water, and elutriates for project-specific target
analytes: volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), metals, chlorinated and organophosphorus pesticides, PAHs, PCB congeners,
dioxin and furan congeners, butyltins, cyanide, total sulfides, simultaneously extracted

metals (SEM)/acid volatile sulfides (AVS), ammonia, total Kjeldahl nitrogen (TKN),
total organic carbon (TOC), total phosphorus (TP), and nitrate + nitrite.

The ecotoxicological testing program included the following components:
e Water column bioassays with Mysidopsis bahia (opossum shrimp), Cyprinodon
variegatus (sheepshead minnow), Mytilus sp. (blue mussel), and Menidia beryllina

(inland silverside).

e 10-day whole sediment bioassays with Leptocheirus plumulosus (estuarine amphipod)
and Neanthes arenaceodentata (estuarine polychaete).
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e 28-day whole sediment bioaccumulation studies with Nereis virens (sand worm) and’

Macoma nasuta (blunt-nose clam).

Data analysis and evaluation included the following components:

Chemical data collected in 1997 and 1998 for Site 104 (EA 1998a) and the approach
channels (EA 2000c), respectively, were reviewed to identify contaminants of concern
and to determine if testing in subsequent tiers was necessary.

Chemical concentrations in bulk sediment were compared to reference sediment
concentrations and to published Sediment Quality Guidelines (SQGs) (Buchman 1999;
MacDonald 1994; MacDonald et al. 1996).

TBP was calculated for pesticides, PAHs, PCB congeners, and dioxin and furan
congeners.

Chemical concentrations in elutriate samples were compared to concentrations in
receiving waters (Site 104 and the Ocean Reference site) and to USEPA saltwater acute
and chronic Water Quality Criteria (WQC) for protection of aquatic life and to USEPA
WQC for human health (consumption of aquatic organisms).

Water quality modeling was conducted using the STFATE model to determine the
maximum expected dilution (mixing) within the specified mixing zone and to determine
water quality compliance. Placement events at both Site 104 and the NODS were
modeled.

For the water column bioassays, LC50 (lethal concentration) and EC50 (effect
concentration) values were calculated for survival and effect data, respectively. In
addition, results were statistically analyzed to determine whether survival in the channel,
placement site, or reference sediments was significantly lower than the laboratory control
survival.

For the whole sediment bioassays, survival data were statistically compared to the
reference site survival data to determine whether channel sediments were acutely toxic.

28-day bioaccumulation survival in the channel sediment was statistically compared to
survival in the reference sediments to determine if organism survival in the channel
sediments was significantly lower than organism survival in the reference sediment.

Chemical concentrations in worms and clams exposed to the channel sediments were
statistically compared to chemical concentrations in organisms exposed to the reference
sediments (Inside Site 104, Outside Site 104, and the Ocean Reference) to determine if
contaminant tissue-residues were significantly higher in the channel-exposed organisms.
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e Concentration Factors (CFs) (comparing day O to day 28 tissue residues) were calculated
to quantify the magnitude of contaminant accumulation in tissues.

e Concentrations of pesticides and PCBs in the worm and clam tissue were statistically
compared against USFDA Action Levels and USEPA Tolerance Values (USFDA 1998
and USEPA 1998) to determine if analyte concentrations in tissues were significantly
lower than FDA Action Levels, USEPA Tolerance Values, or USEPA Guidance Levels
(for food consumption) at the 95% confidence level.

e Tissue residue concentrations that were significantly higher than reference tissue residue
concentrations were compared to residue-effects data derived from the USACE~
-~ Waterways Experiment Station (WES) Environmental Residue Effects Database (ERED)
and from a tissue residue-effects database compiled by Jarvinen and Ankley (1999).

o Critical Body Residue (CBR) was calculated to assess the potential impact of PAHs and
pesticide body burden in aquatic organisms.

e Tissue residue concentrations that were significantly higher than reference tissue residue
concentrations for which FDA Action Levels and EPA Tolerance Values or Guidance
Levels did not exist were compared to EPA Fish Tissue Advisory Screening Values
(SVs) (USEPA 1995) and USEPA Region III Risk Based Criteria (RBCs) for fish tissue
(USEPA 2000a).

26 REPORT ORGANIZATION

This report contains a comprehensive summary of historical data and field activities; results of
bulk sediment testing, elutriate testing, ecotoxicological testing, and bioaccumulation studies;
and evaluation of the data with respect to open water and ocean placement alternatives. Bulk
sediment and elutriate data collected during previous investigations in 1997 and 1998 are
summarized in Chapter 3. The field sampling program for the project is described in Chapter 4.
Analytical methodologies for the testing of bulk sediment, site water, elutriates, and tissue are
provided in Chapter 5. Results for the bulk sediment testing, site water and elutriate testing,
ecotoxicological testing, and bioaccumulation studies are provided in Chapters 6, 7, 8, and 9,
respectively. Chapter 10 provides a summary of significant findings. A list of cited references is
provided in Chapter 11. Chapter 12 provides a list of persons who assisted with the preparation
and review of this document. :

The project Field Sampling Plan (FSP), Quality Assurance Project Plans (QAPPs) for analytical
and ecotoxicological testing, supplemental reports, and raw data tables are appended to this
report. Field logbooks, field and laboratory data sheets, chain-of-custody documentation, and
analytical narratives are included as attachments in subsequent volumes of this report.
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2.7 DEFINITIONS OF TERMS

The following words and terms are used throughout this document. Definitions are provided as
follows:

sampling reach refers to a channel, placement site, or reference area where samples were
collected. Sediment from each channel reach was tested and evaluated separately to
determine if material from a particular reach was suitable for open water or ocean
placement.

Pplacement site refers to either the proposed Placement Site 104 (Inside Site 104), or the Norfolk
Ocean Placement Site (NODS).

reference sites refers collectively to the Inside Site 104 (Figure 4-11), Outside Site 104,
(Figure 4-13) and the Ocean Reference areas (Figure 4-14), unless individually
specified.

maintenance dredging area refers to an area that is routinely dredged every 3-5 years; typically
1-4 ft of deposited unconsolidated material or shoaled material is removed to
maintain channel depths.

new work dredging refers to dredging required for new projects where dredging has not
previously occurred (i.e., new channels, channel widening, or channel straightening);
consolidated, native or historical sediments are removed to depths dictated by project
requirements.

reference sediment refers to sediment that the channel sediments are compared to (Inside
Site 104, Outside Site 104, or Ocean Reference).

control sediment or control refers to a natural sediment or control media that is used in the
biological laboratory to assess the health of the test organisms and acceptability of a

test.
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3. AVAILABLE TIER I INFORMATION

3.1 EXISTING HISTORICAL DATA SETS

A Tier I evaluation requires the review of available data that are representative of the areas
proposed for dredging and/or placement. The objective of the review is to identify contaminants
of potential concern (COPCs) and to determine if additional testing in subsequent tiers is
necessary. Two previous studies by USACE-Baltimore District have documented sediment
quality/chemistry in the Baltimore Harbor approach channels (EA 1996a and EA 2000c). One
previous study conducted in 1997 has also documented sediment quality/chemistry inside Site
104 and in the vicinity immediately outside Site 104 (EA 1998a). Data from these studies is
reviewed in the following section.

In 1995 (EA 1996a) and 1998 (EA 2000c), USACE-Baltimore District conducted routine
sediment chemistry and elutriate studies in the Chesapeake Bay Baltimore Harbor approach
channels. Because maintenance dredging continuously occurs in the approach channels, USEPA
Region III considers data collected no longer than within the past 3 years prior to dredging to be
most representative of existing conditions within proposed dredging areas. In addition, the
analytical methodology for sediment testing has improved substantially within the past 5 years.
Analytical testing laboratories are able to identify and report analyte concentrations to lower
detection limits, and they have a better understanding of the complexities of matrix and moisture
interferences associated with sediment testing. Based on this information, the 1998 channel data
most accurately identify and represent the existing conditions within the areas proposed for
dredging and placement at Site 104, and the 1997 data best represent the conditions inside

Site 104 and the vicinity outside Site 104. Therefore, only the 1998 channel data are discussed
in this chapter; the 1995 channel data are appended to this report for historical reference
(Appendix E). These data provide chemical information that is sufficient to make a factual
determination regarding the need for additional testing.

3.2 DATA ANALYSIS
3.2.1 Bulk Sediment Data

For sediments, data were evaluated based on mean concentrations of constituents detected within
each channel. The mean concentrations best represent the concentrations that would be expected
when the material is dredged, mixed together, and placed in large volumes.

3.2.1.1 Mean Calculations

Mean concentrations of detected analytes were calculated for each of the eight sampling reaches
tested by USACE-Baltimore in 1998 (Brewerton Eastern Extension, Craighill Entrance,
Craighill, Craighill Angle, Craighill Upper Range, Cutoff Angle, Swan Point, and Tolchester)
(EA 2000c¢) and for the Inside Site 104 and Outside Site 104 areas tested in 1997 (EA 1998b).
The detection limit was substituted for non-detected analytes in the calculations of the mean. If
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an analyte was not detected in any sample tested within a sampling reach, the mean detection
limit was reported and qualified with a “U”. One field duplicate sample was included in the
means calculations for the Tolchester Channel.

For individual samples, PCB concentrations were determined by summing the 18 summation
congeners (as specified in Table 9-3 of the ITM). The total summed concentration was then
multiplied by a factor of 2 following the National Oceanic and Atmospheric Administration
(NOAA) (1993) approach for total PCB determinations. Total PAHs were determined by
summing the concentrations of PAHs in each sample. In the summation calculations for both
Total PCBs and Total PAHs, three total values are presented in the data tables:

e Non-detects = zero (ND=0);
e Non-detects = ¥ of the detection limit (ND=Y2 DL); and
e Non-detects = the detection limit (ND=DL).

The substitution of the detection limit (ND=DL) provides the most conservative approach to
calculating and evaluating the data. However, in cases where few PCB congeners or PAHs are
detected, the detection limit drives the total value and overestimates the actual expected
concentration.

3.2.1.2 Comparisons to Sediment Quality Guidelines

Mean concentrations of detected analytes in sediment samples were compared against SQG for
marine sediments. Among the most commonly used of the methods that attempt to provide
sediment contaminant concentration values that differentiate sediments of little concern from
those predicted to have adverse biological effects are the Threshold Effect Level (TEL) and
Probable Effect Level (PEL) (Buchman 1999; MacDonald 1994; MacDonald et al. 1996).

TELSs represent the contaminant concentration below which adverse biological effects rarely
occur. PELs represent the contaminant concentration above which adverse biological effects
frequently occur. Values that fall between the TEL and PEL represent the concentrations at
which adverse biological effects occasionally occur. TEL and PEL screening values are provided
in Table 3-1.

O’Connor et al. (1998) and O’Connor and Paul (1999) quantitatively evaluated the reliability of
sediment toxicity predictions based on Effect Range Low (ERL) / Effect Range Median (ERM)
values, which are derived by a process very similar to the TEL/PEL process and have similar
values. Both papers attempt to validate the values using large independent datasets that contain
both sediment chemistry and sediment toxicity data for each sample. Both papers define a toxic
sediment as one that produces less than 80 % survival of amphipods after a 10-day exposure to
whole sediment, the same criterion of whole sediment toxicity used in the ITM. Both papers
reach the same conclusions. O’Connor and Paul (1999) found that within a 2,475-sample
dataset, 2,087 (84%) of the samples were not toxic. A total of 730 samples did not exceed any
ERL (comparable to TEL), and 697 (95.5%) of these were not toxic. This indicates that not
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‘ exceeding an ERL is a reliable predictor of non-toxicity, and the same should be true for the
closely related TEL. Of the 453 samples that exceeded at least one ERM, 186 (41%) actually
produced toxicity. Therefore, exceeding an ERM (much less an ERL) is less than 50% accurate
as a predictor of sediment toxicity, and the same is expected to be true for the closely related
PEL (and TEL). This independent evaluation indicates that:

« not exceeding a TEL should reliably predict the absence of whole sediment toxicity,
o exceeding a PEL (much less a TEL) does not reliably indicate toxicity, and
e many, perhaps even most, sediments that exceed one or more PELs are not toxic.

Because TEL/PEL have been widely used despite their recently demonstrated low reliability in
predicting toxicity, the mean concentrations of contaminants in the sediments proposed for
placement at Site 104 were compared to the TEL and PEL values for all analytes for which
TEL/PEL values have been developed. Comparison of sediment chemistry to SQGs is not a part
of the tiered testing evaluations in the ITM (USEPA/USACE 1998) or the Green Book
(USEPA/USACE 1991). For dredged material evaluations, SQG are used as a tool to assist with
identification of COPCs and to provide additional weight of evidence in the evaluation
(USACE-WES 1998). Comparisons to TEL/PEL values were used only for these purposes in
this evaluation of the sediments proposed for placement at Site 104.

3.2.2 Elutriate Data

Analytes detected in the elutriates were compared to Maryland Department of the Environment
(MDE) proposed water quality criteria [Maryland Register 27(17):1628-1636] and to USEPA
saltwater acute and chronic aquatic life water quality criteria and water quality criteria for the
protection of human health from the consumption of aquatic organisms (USEPA 1998 National
Recommended Water Quality Criteria [63 Federal Register 68354 — 68364; 10 December 1998)).
MDE’s proposed criteria are more extensive than the State of Maryland’s current standards, and
the proposed criteria are identical/equivalent to the USEPA criteria. Applicable USEPA/
proposed MDE water quality criteria values (for detected analytes only) are provided in

Table 3-2. Human health criteria are based on MDE’s risk-factor of 10,

Total PCB concentrations in the elutriates were determined by summing the 18 summation
congeners (as specified in Table 9-3 of the ITM). The total summed concentration was then
multiplied by a factor of 2 following the NOAA (1993) approach for total PCB determinations.
Total PAHs were determined by summing the concentrations of PAHs in each sample. In the
summation calculations for both Total PCBs and Total PAHs, three total values are presented in
the data tables:

¢ Non-detects = zero (ND=0);
¢ Non-detects = Y of the detection limit (ND=; DL); and
e Non-detects = the detection limit (ND=DL).
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The substitution of the detection limit (ND=DL) provides the most conservative approach to
calculating and evaluating the data. However, in cases where few PCB congeners or PAHs are
detected, the detection limit drives the total value and overestimates the actual expected
concentration.

3.3 BULKSEDIMENT RESULTS

Results of the bulk sediment chemistry analyses are presented in the following subsections.
Sample weights were adjusted for percent moisture (up to 50% moisture) prior to analysis to
achieve the lowest possible detection limits. Because sediments contain a large proportion of
moisture, each analyte has a sample-specific detection limit. The detection limit range within
each reach is provided within each analytical summary table. Analytical results are reported on a
dry weight basis. Definitions of organic and inorganic data qualifiers are presented in Tables 3-
3 and 3-4, respectively. Station locations and analytical methodology utilized in the 1997 and
1998 sampling efforts are provided in EA (1998a) and EA (2000c), respectively. Analytical data
for individual stations within each channel reach are provided in Appendix E.

Analytical results (mean concentrations) are provided in Tables 3-5 through 3-15. Results of
TEL and PEL comparisons for mean concentrations are provided in Tables 3-16 and 3-17,
respectively. Frequency of detection (number of detected analytes / total number of tested
analytes) by analytical fraction is provided in Table 3-18.

3.2.2 Physical Analysis

Results of the physical analyses are provided in Table 3-5. Grain size determinations indicated
that the channel sediments and sediment Inside Site 104 and Outside Site 104 were primarily
comprised of silt and clay. Sediments in the Craighill Channel, Craighill Entrance, and Craighill
Angle contained the highest proportions of sand (36%, 24%, and 14%, respectively). Sand
comprised less than 8% of the sediments in the other tested channels.

3.2.3 Inorganic Non-Metals and Nutrients

Results of inorganic (non-metal) analyses and nutrients are provided in Table 3-6. Mean TOC in
the channels ranged from 3.4% (Craighill Channel) to 14.1% (Cutoff Angle). Mean TOC
concentrations were 6.8% and 8.9% for Inside and Outside Site 104, respectively. Overall, the
highest ammonia-nitrogen concentration was reported for Outside Site 104 (137.7 mg/kg). Mean
ammonia-nitrogen concentrations in the channels varied widely, ranging from 2.47 to 127.9
mg/kg, with the highest mean value at Swan Point. Nitrate + nitrite concentrations in the
channels ranged from 0.12 to 4.7 mg/kg, with the values in the shallowest channels on the
eastern side of the Upper Bay (Swan Point and Tolchester) ranging from 14 to 40 times higher
than the other channels. The highest channel TKN (organic nitrogen + nitrogen- ammonia)
concentrations were reported for Swan Point (1,430.0 mg/kg), Tolchester (2,407.5 mg/kg), and
Craighill Angle (1565.0 mg/kg). Total phosphorus in the channels ranged from 161.8 mg/kg to
(Craighill) to 320.3 mg/kg (Brewerton Eastern Extension). Total sulfides were substantially
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higher in Inside and Outside Site 104 sediments (1,804 and 1,692 mg/kg, respectively) than in
the channel sediments (range of 39.17 to 612.3 mg/kg).

3.3.3 Volatile Organic Compounds

Mean concentrations of VOCs are provided in Table 3-7. Only 3 of 34 tested VOCs were
detected in the channel sediments (carbon disulfide, chloromethane, and dichloromethane). In
the 8 channel reaches combined, VOCs were detected in 20 of 850 analyses (2.4%) in the
channel sediments (Table 3-18). VOCs were not detected Inside or Outside Site 104 (0 of 136
cases for each location). None of the tested VOCs was detected in sediments from the Cutoff
Angle, Swan Point, or Inside and Outside Site 104. Mean concentrations of the VOCs that were
detected were generally low within the channels. Although none of the compounds was detected
in the laboratory method blanks, both carbon disulfide and dichloromethane (methylene chloride)
can be laboratory contaminants.

3.3.4 Semivolatile Organic Compounds

Mean concentrations of SVOCs are provided in Table 3-8. Only 7 of 51 of the tested SVOCs
were detected in the channel sediments. Only 3 of 49 tested SVOCs were detected within the
Inside and Qutside Site 104 sediments. In the 8 channel reaches, SVOCs were detected in 28 of
1,275 cases (2.1%) (Table 3-18). In the Inside and Outside Site 104 sediments, SVOCs were
detected in 2 of 208 possible cases (1%) in each area, respectively.

The detection limit for 2-methylnaphalene exceeded the TEL value (Table 3-16); therefore, it is
not possible to determine whether concentrations of 2-methylnaphalene exceeded the TEL in
channels where it was not detected. 2-Methylnaphalene was detected above the TEL in
Brewerton Eastern Extension, Craighill Angle, and Tolchester Channel, but the mean
concentrations did not exceed the PEL value (Table 3-17). Mean concentrations of bis(2-
ethylhexyl) phthalate exceeded the TEL value (Table 3-16) in each reach where it was detected
(Craighill, Craighill Entrance, and Tolchester) except Inside Site 104.

3.3.5 Chlorinated Pesticides

Mean concentrations of chlorinated pesticides are provided in Table 3-9. 73 % of the tested
chlorinated pesticides were not detected in the sediments. Six of 22 tested chlorinated pesticides
were detected in sediments from the channels and from Inside Site 104. Three of 22 tested
chlorinated pesticides were detected in sediments from Outside Site 104. In the eight channel
reaches, chlorinated pesticides were detected in 20 of 550 cases (3.6%). Chlorinated pesticides
were detected in 7 of 88 possible cases Inside Site 104 (8%) and in 4 of 88 cases (4.5%) Outside
Site 104 (Table 3-18). The Brewerton Eastern Extension and Inside Site 104 had the highest
number of detected pesticides (six). Mean concentrations of 4,4’DDD and gamma-BHC in the
Craighill Entrance were the only detected pesticides that exceeded TEL values (Table 3-16).
The mean detection limit for chlordane was above the TEL and PEL values in all channels and
Inside and Qutside Site 104, so it is not possible to determine whether chlordane exceeded the
TEL or PEL in any sample.
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3.3.6 Organophosphorus Pesticides

Mean concentrations of organophosphorus pesticides are provided in Table 3-10.
Organophosphorus pesticides were not detected in either the channel, Inside Site 104, or Outside
Site 104 sediments (0 of 165 cases).

3.3.7 PCB Aroclors and Congeners

Four of seven PCB aroclors (aroclor 1254 and aroclor 1260) were detected in the channel
sediments, and two PCB aroclors were detected in sediments from Inside and Outside Site 104
(Table 3-11). Aroclors were detected in 27 of 174 cases (15.5%) in the channel sediments, in 3
of 28 cases (11%) Inside Site 104 and in 2 of 28 cases (7%) Outside Site 104 (Table 3-18). Of
the eight channels, PCB aroclors were not detected in Craighill Channel or Craighill Entrance.

Mean concentrations of PCB congeners are provided in Table 3-12. Congeners were not tested
in Craighill Channel, Craighill Entrance, Swan Point, or Tolchester Channel in the 1998 study.
In the four channels that were tested, PCB congeners were detected in only 11 of 182 cases (6%).
Eight of the 26 target PCB congeners were detected in the channel sediments (BZ#101, BZ#138,
BZ#153, BZ#170, BZ#180, BZ#187, BZ#206, and BZ#209). None of the 26 tested congeners
was detected in sediments from Inside Site 104 or Outside Site 104 (0 of 50 cases). Total PCB
calculations indicated that if the detection limit was substituted for non-detected analytes
(ND=DL), the total PCB concentration in 4 of the 8 channels, exceeded the TEL, including one
of the channels that had no detected congeners (Cutoff Angle). Total PCB calculations using
ND=1/2 DL and ND=0 indicate that only Brewerton Eastern Externsion exceeded to TEL.
Brewerton Eastern Extension had the greatest number of detected congeners, and the mean total
PCB concentration (ND=1/2 DL and ND=DL) for Brewerton Eastern Extension exceeded the
TEL value of 21.55 pg/kg (Table 3-16).

3.3.8 PAHs

Mean concentrations of PAHs are provided in Table 3-13. In the eight channels, PAHs were
detected 282 of 400 cases (71%). PAHs were detected in 55 of 64 cases (86%) Inside Site 104
and in 43 of 64 cases (67%) Outside Site 104 (Table 3-18). Of the 16 PAHs tested,
acenaphthylene was the only PAH not detected in any of the channel sediments. The detection
limits for acenaphthene and acenaphthylene exceeded the TEL values, but did not exceed the
PEL values (Tables 3-16 and 3-17, respectively). Although flourene, naphthalene, and
phenanthrene exceeded the TEL in several channels (Brewerton Eastern Extension, Craighill
Angle, and Tolchester), none of the concentrations exceeded the PEL. The highest mean total
PAH concentrations were reported in sediments from Brewerton Eastern Extension, Tolchester
Channel, and Inside Site 104, but all total PAH concentrations were substantially lower than the
TEL. The total PAH concentration (Inside Site 104) was approximately one-half the TEL value.
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3.3.9 Metals

Mean concentrations of metals are provided in Table 3-14. Fourteen of the 15 tested metals were
detected in the channel sediments. Cadmium was the only tested metals that was not detected in
the channel sediments. In the eight tested channels, metals were detected in 337 of 400 cases
(84%) (Table 3-18). Metals were detected in 57 of 60 cases (95%) Inside Site 104 and in 56 of
60 cases (93%) Outside Site 104 (Table 3-18). Seven metals that were detected in the channels
and Outside Site 104 exceeded TEL values, and eight metals that were detected Inside Site 104
exceeded TEL values (Table 3-16). Copper and nickel exceeded the TEL in all eight of the
channels, and Inside Site 104 and Outside Site 104. Arsenic, lead, mercury, and zinc exceeded
the TEL in seven of the eight channel sediments (not exceeded in Craighill Channel) and Inside
and Outside Site 104. Mean cadmium concentrations Inside and Outside Site 104 exceeded the
TEL, but cadmium was not detected in the channels. Chromium exceeded the TEL only Inside
Site 104.

Only two metals (nickel and zinc) exceeded PEL values in the channel sediments (Table 3-17).
Mean concentrations of six metals (arsenic, cadmium, copper, lead, mercury, and zinc) exceeded
the PEL Inside Site 104 (Table 3-16). Cadmium was the only metal that exceeded the PEL in the
Outside Site 104 sediment.

3.3.10 Butyltins

Results of butyltin analyses are provided in Table 3-15. Tributyltin (TBT) was detected in six of
the seven tested channel sediments. Butyltins were not tested in the Brewerton Eastern
Extension or Inside and Outside Site 104. Mean concentrations in the channels ranged from

3.12 pg/kg (Cutoff Angle) to 94.27 ug/kg (Tolchester Channel). TBT is a common component
of anti-fouling paint. There are no TEL/PEL values for TBT.

3.3.11 Summary of Bulk Sediment Results

Overall, only 61 of 189 tested organic and inorganic constituents (32%) (VOCs, SVOCs, PAHs,
chlorinated and organophosphorus pesticides, PCB aroclors and congeners, metals, and
butyltins) were detected at least once in sediment from the approach channels.

Forty-three of the 186 tested organic constituents (23%) were detected at least once in sediments
from the vicinity of Site 104.

For the approach channels, 81.6% of the total number of tests conducted did not yield detectable
concentrations of organic or inorganic constituents (Table 3-18). Similarly, 80.3% and 83% of
the total number of tests conducted for Inside Side 104 and Outside Site 104, respectively,
yielded detectable concentrations of organic or inorganic constituents (Table 3-18). Metals and
PAHs were the frequently detected constituents in the sediments from both the approach
channels and the vicinity of Site 104.

Baltimore Harbor Approach Channels and Placement Site 104 USACE-Baitimore District
Dredged Material Evaluation Draft Report October 2000
3-7




Evaluation of the 1997 and 1998 sediment data set indicated that at least one analyte exceeded
TEL and PEL values in every tested channel reach. The number of exceedances for TELs and
PELs are summarized by reach in Tables 3-18 and 3-19, respectively. Sediments from Inside
Site 104 exhibited more TEL and PEL exceedances than Outside Site 104 and the channel
reaches. Inside Site 104 sediments had nearly twice as many PEL exceedances as any of the
channel reaches. Overall, arsenic, copper, nickel, and zinc exceeded the TELs in every channel
reach and both Inside and Outside Site 104. Of all of the channel reaches, Brewerton Eastern
Extension exhibited the highest number of TEL and PEL exceedances, followed by Tolchester
Channel and Craighill Entrance.

Of the 189 tested organic and inorganic constituents, a total of 15 constituents (8% of total
tested) exceeded TELSs in the channel sediments (7 metals, 3 PAHs, 2 pesticides, total PCBs, and
2 SVOCs). Ofthe 189 organic and inorganic constituents tested, only 2 constituents (1% of total
tested), nickel and zinc, exceeded the PEL value in the channel sediments. The detection limit
for one PAH (acenaphthene) exceeded the TEL, so is it not known whether concentrations of this
constituent in the channel sediments exceeded the TEL. The detection limit for one pesticide
(chlordane) exceeded the TEL and PEL, so it is not known whether concentrations of this
constituent in the channel sediments exceeded the TEL or PEL.

Although toxicity cannot be predicted by the number of TEL or PEL exceedances within a given
channel reach, none of the tested sediments may be ruled out as non-toxic without additional
evaluation (O’Connor et al. 1998).

3.4 ELUTRIATE RESULTS

Results of the 1998 elutriate analyses are presented in the following subsections. A total of six
elutriates were tested for the approach channels. No elutriates were prepared for the Inside and
Outside Site 104 sediments. Definitions of organic and inorganic data qualifiers are presented in
Tables 3-3 and 3-4, respectively. Station locations, analytical methodologies, and elutriate
preparation procedures for the 1998 sampling effort are provided in EA (2000d). Analytical
results for elutriate analyses are provided in Tables 3-21 through 3-28. Frequency of detection
for each analytical fraction is provided in Table 3-27. Concentrations of 100% elutriate that
exceed applicable WQC are provided in Tables 3-30A (acute WQC), 3-230A (chronic WQC),
and 3-31A (human health). Mixing factors that would be required to comply with WQC are
provided in Tables 3-30B (acute WQC), 3-31B (chronic WQC), and 3-32B (human health).

3.4.1 Inorganic Non-Metals/Nutrients

Results of inorganic analyses are provided in Table 3-21. Overall, the elutriate from the
Craighill Angle had the highest ammonia-nitrogen, TKN, and total phosphorus (TP)
concentrations. Ammonia-nitrogen concentrations in the elutriates ranged from 1.7 mg/L
(Craighill Entrance/Craighill) to 8.8 mg/L (Craighill Angle). None of the ammonia-nitrogen
concentrations exceeded the USEPA acute saltwater criterion of 43 mg/L (Table 3-30A).
Ammonia-nitrogen in the Craighill Angle and Swan Point elutriates exceeded the chronic
saltwater criterion of 6.4 mg/L (based on salinity=10 ppt, water temperature =10°C, and pH=7.4)
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(Table 3-31A). However, mixing factor of only one-fold of the 100% elutriate would be required
to achieve compliance with the saltwater chronic criterion (which is based on a 4-day average
exposure concentration).

Detected concentrations of TKN ranged from 0.26 mg/L (Brewerton Eastern Extension) to

7.3 mg/L (Craighill Angle). TP ranged from 0.09 mg/L (Brewerton Eastern Extension) to 0.38
mgL (Craighill Angle). The results for the TKN analyses are below the reported ammonia
values in every reach except Craighill Entrance/Craighill. The TKN results may be biased low
due to chloride interferences or interference from inorganic salts in the elutriates. Cyanide and
total sulfide were not detected in any of the channel elutriates.

3.4.2 Volatile Organic Compounds

Results of Volatile Organic Analyses (VOAS) are provided in Table 3-22. VOCs were detected
in 4 of 210 cases (2%) in the channel elutriates. Of the 35 tested VOCs, dichloromethane
(methylene chloride) was the only analyte detected in the elutriates. Methylene chloride is a
common laboratory contaminant, and the detected concentrations did not exceed the human
health criterion (Table 3-32A).

3.4.3 Semivolatile Organic Compounds

Results of Semivolatile Organic Analyses (SVOAS) are provided in Table 3-23. None of the 54
tested SVOCs was detected in the channel elutriates (0 of 324 cases).

3.4.4 Chlorinated Pesticides

Results of chlorinated pesticides and PCB aroclors are provided in Table 3-24. Eight of the 22
tested chlorinated pesticides were detected in the channel elutriates (alpha-BHC, beta-BHC,
chlorbenside, delta-BHC, endosulfan I, gamma-BHC, heptachlor, heptachlor epoxide). Overall,
chlorinated pesticides were detected in 30 of 132 cases (23%). Beta-BHC, gamma-BHC,
heptachlor and heptachlor epoxide were detected in method blanks run with the samples;
therefore the reported concentrations were flagged with a “B” indicating that the concentrations
may have originated from laboratory contamination. Detected concentrations of alpha-BHC,
beta-BHC, gamma-BHC, and endosulfan I in the 100% elutriate did not exceed applicable water
quality criteria (Tables 3-30A, 3-31A, and 3-32A).

Both heptachlor and heptachlor epoxide in the 100% elutriate exceeded the saltwater chronic
criteria for aquatic life and the human health criteria for consumption of aquatic organisms
(Tables 3-31A and 3-32A). These constituents were detected in the laboratory method blank,
and therefore, the concentrations do not accurately represent release of these constituents in the
field during open-water placement. If the detected concentrations were representative of in-situ
release, a maximum mixing factor of 10 for heptachlor and 7 for heptachlor epoxide would be
required to achieve compliance with the most stringent criteria.
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3.4.5 Organophosphorus Pesticides

Results for organophosphorus pesticides are provided in Table 3-25. None of the tested
organophosphorus pesticides was detected in the channel elutriates (0 of 30 cases).

3.4.6 PCB Aroclors and Congeners

Results for PCB aroclors are provided in Table 3-26. None of the seven tested PCB aroclors was
detected in the elutriate samples (0 of 42 cases).

PCB congeners were not tested in the 1998 channel elutriate samples.
3.4.7 Polynuclear Aromatic Hydrocarbons

Results for PAHs are provided in Table 3-27. None of the 15 tested PAH compounds was
detected in the channel elutriates (0 of 90 cases).

3.4.8 Metals

Results of the metals analyses are provided in Table 3-28. Ten of the 16 tested metals were
detected in the channel elutriates. Metals were detected in the channel elutriates in 43 of 96
cases (45%). Aluminum, antimony, arsenic, and manganese were detected in each of the
channel elutriates. Selenium was detected in 5 of the 6 channel elutriates, and chromium and
silver were detected in 4 of the 6 channel elutriates. Neither antimony, chromium, nor selenium
concentrations in the 100% elutriate exceeded applicable water quality criteria (Tables 3-30A, 3-
31A, and 3-32A). Silver concentrations in the 100% elutriate from Craighill Upper
Range/Craighill and Tolchester were slightly higher than the acute saltwater criteria. Mercury
and nickel concentrations in the 100% elutriate from Craighill Entrance/Craighill and Craighill
Angle, respectively, exceeded the chronic saltwater criteria. Compliance with the acute and
chronic criteria would require a mixing factor of 2 (Tables 3-30B and 3-31B).

Manganese and arsenic exceeded the human health criteria for consumption of aquatic
organisms in 100% elutriates from all of the channel reaches. A maximum mixing factor of 112
(Swan Point) would be required to achieve compliance with human health criterion for
consumption of aquatic organisms (3-32B).

3.4.9 Summary of Elutriate Results

Only 77 of 924 total analyses (8%) conducted on the channel elutriate samples contained
measurable concentrations of organic or inorganic constituents (VOCs, SVOCs, chlorinated and
organophosphorus pesticides, PCB aroclors, PAHs, and metals) (Table 3-27). The majority of
detected constituents were metals and chlorinated pesticides.
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Evaluation of the 1998 elutriate data set indicates that at least several chemical constituents -
detected in the 100% elutriate from each channel reach exceed applicable WQC (Table 3-33).
Overall, the human health criteria for consumption of aquatic organisms were the criteria that
was most frequently exceeded. The 100% elutriate from Craighill Angle exhibited the greatest
number of WQC exceedances (5). Manganese, a naturally occurring trace metal was the
constituent that required the highest mixing factor in 5 of the 6 tested elutriates (Brewerton
Eastern Extension, Craighill Angle, Craighill Upper Range/Cutoff Angle, Swan Point, and
Tolchester). Mercury required the highest mixing factor in Craighill Entrance/Craighill Upper
Range.

Of the 152 organic and inorganic constituents tested, only 8 constituents (5%) in the 100%
elutriate exceeded WQC. Only 1 constituent (silver) exceeded acute WQC; 5 constituents
(ammonia-nitrogen, heptachlor, heptachlor epoxide, mercury, and nickel) exceeded chronic
WQC; and 6 constituents (heptachlor, heptachlor epoxide, arsenic, manganese, mercury, and
nickel) exceeded human health criteria for the consumption of aquatic organisms. Both
heptachlor and heptachlor epoxide were detected in the laboratory method blank; thus, the
detected concentrations do not accurately represent release of these constituents from sediments
to the water column during open-water placement.

Importantly, the acute, chronic, and human health criteria are based on the following
assumptions:

e acute criteria: 1-hr average exposure concentrations;

e chronic criteria: 4-day average exposure concentrations; and

¢ human health criteria: daily lifetime (70 years) consumption of aquatic organisms (10°
risk-level).

The maximum mixing factors required to achieve the acute, chronic, and human health criteria
would be 2 (silver), 10 (heptachlor) (although detected in laboratory blank, and 112
(manganese), respectively.

Overall, during open-water placement, the majority of constituents would be expected to meet
WQC at the point of release. The few constituents that would not meet compliance at the point
of release would be expected to reach the WQC quickly in relation to the times implicit in the
WQC (i.e., 1-hr average, 4-day average, daily lifetime consumption of aquatic organisms).
Based on the assumptions associated with the WQC, the nature of the detected constituents, and
the concentrations of the detected constituents, none of the constituents detected in the elutriates
would be expected to cause “significant degradation” [33 CFR 230.1(c )] in the aquatic
environment.
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3.5 TIERIEVALUATION

According to the ITM (USEPA/USACE 1998), after consideration of all available Tier I
information, one of the following conclusions is reached.

1. Existing information does not provide a sufficient basis for making factual determinations.
In this case, further evaluation in higher tiers is appropriate.

2. Existing information provides a sufficient basis for making factual determinations. In this
case, one of the following decisions is reached:

(a) The material meets the criteria for exclusion from testing.

(b) The material does not meet the criteria for exclusion from testing, but information
concerning the potential impact of the material is sufficient to make factual
determinations.

Review and evaluation of the 1997 and 1998 data sets indicates that the channel sediments do not
qualify for exclusion from additional testing. None of the sediments is exclusively comprised of
sand, and several chemical constituents were detected above TEL or PEL values in each tested
channel. Although toxicity cannot be predicted from TEL and PEL comparisons, none of the
sediments can be ruled out as non-toxic without additional information.

Detected constituents in the 100 percent elutriate samples exceeded one or more applicable water
quality criteria for each of the tested channel reaches. Although the majority of detected
constituents meet WQC at the point of release, water quality modeling in subsequent tiers will
determine the expected water column mixing at the placement site and will determine the
distance and time required to achieve applicable water quality criteria.

Evaluation in higher tiers is appropriate because the existing information does not provide a
sufficient basis for making factual determinations regarding potential water column and benthic
impacts.
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TABLE 3-1 MARINE SEDIMENT QUALITY GUIDELINES (SQGs)

Threshold

Probable
Effects Level | Effects Level
Chemical Name Units (TEL) (PEL)

METALS
ARSENIC MG/KG 7.24 41.6
CADMIUM MG/KG 0.676 421
CHROMIUM MG/KG 52.3 160.4
COPPER MG/KG 18.7 108.2
LEAD MG/KG 30.24 112.18
MERCURY MG/KG 0.13 0.696
NICKEL MG/KG 159 42.8
SILVER MG/KG 0.73 1.77
ZINC MG/KG 124 271
PAHs
ACENAPHTHENE UG/KG 6.71 88.9
ACENAPHTHYLENE UG/KG 5.87 127.87
ANTHRACENE UG/KG 46.85 245
BENZO(A)PYRENE UG/KG 88.81 763.22
BENZO[A]JANTHRACENE UG/KG 74.83 692.53
CHRYSENE UG/KG 107.77 845.98
DIBENZ(A,H) ANTHRACENE UG/KG 6.22 134.61
FLUORANTHENE UG/KG 112.82 1493.54
FLUORENE UG/KG 21.17 144.35
NAPHTHALENE UG/KG 34.57 390.64
PHENANTHRENE UG/KG 86.68 543.53
PYRENE UG/KG 152.66 1397.6
PAHs, TOTAL UG/KG 1684.06 16770.4
PESTICIDES
4,4-DDT UG/KG 1.19 4.77
CHLORDANE UG/KG 2.26 4.79
DDD UG/KG 1.22 7.81
DDE UG/KG 2.07 374.17
DIELDRIN UG/KG 0.715 43
GAMMA-BHC UG/KG 0.32 0.99
PCBs
PCBs,TOTAL | UG/KG [ 21.55| 188.79
SEMIVOLATILE ORGANIC COMPOUNDS
2-METHYLNAPHTHALENE UG/KG 20.21 201.28
BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 182.16 2646.51

Source: Buchman 1999




TABLE 3-2 USEPA/ (PROPOSED) MDE WATER QUALITY CRITERIA*

SALTWATER CRITERIA

ANALYTE UNITS| ACUTE® [CHRONIC ®| HUMAN HEALTH ¢
NON-METALS
CYANIDE UG/L 1 1
AMMONIA-NITROGEN MG N/ 43" 6.4°
SULFIDE, TOTAL UG |. 2Y
VOCs
DICHLOROMETHANE [ ven | | | 16000
SVOCs
BISQ-ETHYLHEXYL) PHTHALATE | U | [ | 597
PESTICIDES
ALPHA-BHC UG/L 0.137
BETA-BHC UGL 0.46 7
ENDOSULFAN | UG/L 0.034°]  0.0087" 240
GAMMA-BHC UG/L 0.16 0.637
HEPTACHLOR UG/L 0.053 0.0036 0.0021 7
HEPTACHLOR EPOXIDE UG/L 0.053 0.0036 0.00117
PCBs
TOTAL PCBs | ven | { 0.03 0.0017 %
PAHs
FLUORENE UG/L 14,000
PYRENE UG/L 11000
METALS
ANTIMONY UG/L 4300
ARSENIC UG/L 69 ¢ 368 0.14"
BERYLLIUM UG/L 0.117
CHROMIUM UG/L 1100* 50"
COPPER UG/L 438’ 3.1
LEAD UG/L 210° 8.1°
MANGANESE UG/L 100
MERCURY UG/L 1.8° 0.94° 0.051
NICKEL UG/L 74° 82' 4600
SELENIUM UG/L 290" n'
SILVER UG/L 19"
ZINC UG/L 90" 81
ORGANOTINS
TRIBUTYLTIN luen| 0379 0.01 ]

* = Applicable to detected analytes in 1998 elutriate samples.
Source: USEPA 1998 [63 Federal Register 68354-68364) and Maryland Register 2000 [27(17):1628-1636).

Superscripts:

a = acute aquatic lifc criteria bascd on 1-hr avcrage exposure concentrations.

b = chronic aquatic life criteria based on 4-day average exposure concentrations.
¢ = human health criteria based on daily lifetime (70-ycar) avcrage consumption of aquatic organisms; criteria based on 10-5 risk for carcinogens.
d = ug free cyanide as CN/L.

¢ = applies to aroclors 1242, 1254, 1221, 1232, 1248, 1260, and 1016.

f = applics to Total PCBs (sum of all congeners or isomcr analyscs).

g = total dissolved arsenic.

h = inorganic arsenic only.

j = from EPA 1986 Gold Book; no EPA 1998 number.

k = dissolved chromium; hexavalent.

1 = dissolved copper.

n = most appropriately applicd to sum of alpha (1) and beta (11) endosulfan.

o = dissolved Icad.

p = dissolved total mcreury.

q = proposcd criteria.

r = dissolvcd nickel.

s = total ammonia as nitrogen; criterion assumcs cold weather conditions: salinity = 10 ppt, water temperature = 10 C, and pH=7.4
t = dissolvcd selenium.

u = dissolved silver.

v = undissociated hydrogen sulfide (H2S).

w = dissolvcd zinc.

y = carcinogen




TABLE 3-3 ORGANIC DATA QUALIFIERS

Qualifiers other than those listed below may be required to properly define the results. If used,
they are given an alphabetic designation not already specified in this table orin a
project/program document such as a Quality Assurance Project Plan or a contract Statement of
Work. Each additional qualifier is fully described in the Analytical Narrative section of the
laboratory report.

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry
weight basis.

Indicates an estimated value. This qualifier is used under the following circumstances:

1) when estimating a concentration for tentatively identified compounds (TICs) in GC/MS
analyses, where a 1:1 response is assumed,

2) when the mass spectral and retention time data indicate the presence of a compound that
meets the volatile and semivolatile GC/MS identification criteria, and the result is less
than the RL but greater than the method detection limit (MDL).

This qualifier is used when the analyte is found in the associated method blank as well as in
the sample. It indicates possible/probable blank contamination and warns the data user to
take approprnate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for
a positively identified target compound.

This qualifier identifies compounds whose concentrations exceed the calibration range of the
instrument for that specific analysis.

When applied, this qualifier identifies all compound concentrations reported from a
secondary dilution analysis.

This qualifier indicates that a TIC is a suspected aldol-condensation product.

Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICs,
where the identification is based on a mass spectral library search. For generic
charactenization of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used.

When applied, this qualifier indicates a reported value from a GC analysis when there is
greater than 25% difference for detected concentrations between the two GC columns.




TABLE 3-4 INORGANIC DATA QUALIFIERS

C
B
U
0
E
M
N
S
W
*
+

c

li;

ration ifiers:

Reported value is less than the project-specified Reporting Limit (RL), but greater
than the method-specified Instrument Detection Limit (IDL) or Method Detection
Limit (MDL).

Analyte analyzed for but not detected (concentration is less than the method-
specified Instrument Detection Limit (IDL) or Method Detection Limit (MDL).

HIro ifiers:

Reported value is estimated because of presence of interference.

Duplicate injection precision not met.

Spiked sample recovery is not within control limits.

Reported value is determined by the method of standard additions (MSA).
Postdigestion spike for furnace Atomic Absorption Spectrophotometric (AAS)
AAS analysis is out of control limits (85-115%) and sample absorbance is less
than 50% of spike absorbance.

Duplicate analyses is not within control limits.

Correlation coefficient for MSA is less than 0.995.

M (Method) gualifiers:

co B Sile

Inductively Coupled Plasma (ICP)
Flame AAS

Furnace AAS

Cold Vapor AAS

Automated Cold Vapor AAS
Semiautomated Spectrophotometric
Manual Spectrophotometric

Titrimetric

Analyte is not required to be determined.
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Figure 4-14. Grab sampling locations at the Norfolk Ocean Disposal Reference Area and lower Chesapeake Bay control site

& & =



TABLE 4-4A SUMMARY OF VIBRACORING ACTIVITIES (SEPTEMBER 1999)

Total # Processing /
Cores Collection { Collection | Penetration | Recovery | Compositing
Sampling Reach Station ID Sediment Sample ID| Collected {Core No. Date Time (EDT)| Depth (ft) (ft) Date
C&D Approach Channels CD-001VC CD-001VCSED 10 1 09/21/1999 1219 6 3.8 09/30/1999
2 09/21/1999 1227 6 44
3 09/21/1999 1235 6 3*
4 09/21/1999 1244 6 5.25
5 09/21/1999 1252 6 34
6 09/21/1999 1300 6 5.25
7 09/21/1999 1307 6 4.1
8 09/21/1999 1315 6 38
9 09/21/1999 1324 6 3
10 09/21/1999 1333 6 45
CD-002VC CD-002VCSED 9 1 09/21/1999 1104 6 5.2 09/30/1999
2 09/21/1999 1111 6 3.6
3 09/21/1999 1119 6 5.2
4 09/21/1999 1126 6 4.1
5 09/21/1999 1134 6 4.3
6 09/21/1999 1143 6 34
7 09/21/1999 1153 6 52
8 09/21/1999 1200 6 4.6
9 09/21/1999 1207 6 53
Craighill Angle-East CRA-E-001VC |CRA-E-001VCSED 5 1 09/18/1999 1130 6 3.25 10/01/1999
2 09/18/1999 1141 6 3.6
3 09/18/1999 1150 6 2.6
4 09/18/1999 1159 6 3.5
5 09/18/1999 1210 6 2.5
CRA-E-002VC |CRA-E-002VCSED 9 1 09/19/1999 1316 6 3 10/01/1999
' 2 09/19/1999 1320 6 3
3 09/19/1999 1340 6 3.5
4 09/19/1999 1346 6 3
5 09/19/1999 1401 6 2
6 09/19/1999 1412 6 25
7 09/19/1999 1425 6 2.25
8 09/19/1999 1433 6 2.0
9 09/19/1999 1450 6 1.75*
CRA-E-003VC |CRA-E-003VCSED 6 1 09/15/1999 1120 10 3.25 10/01/1999
2 09/15/1999 1155 10 5
3 09/15/1999 1220 10 5
4 09/15/1999 1240 10 5
5 09/18/1999 1010 10 5
i 09/18/1999 1030 10 5
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TABLE 4-4A (CONTINUED)

Total # Processing /
Cores Collection | Collection | Penetration | Recovery | Compositing
Sampling Reach Statlon ID | Sedlment Sample ID} Collected |Core No. Date Time (EDT)| Depth (ft) (v Date
Craighill Angle-West CRA-W-001VC |CRA-W-001VCSED 7 1 09/18/1999 1520 6 2.6 09/30/1999
2 09/18/1999 1532 6 2.7
3 09/18/1999 1545 6 24
4 09/18/1999 1556 6 2.8
5 09/18/1999 1603 6 1.9
6 09/18/1999 1612 6 2.6*
7 09/18/1999 1623 6 2
CRA-W-002VC |CRA-W-002VCSED 7 1 09/18/1999 1640 6 24 09/30/1999
2 09/18/1999 1648 6 1.8
3 09/18/1999 1656 6 2.3
4 09/18/1999 1706 6 1.8
5 09/18/1999 1717 6 2.7
6 09/18/1999 1726 6 2
7 09/18/1999 1747 6 1.9
CRA-W-003VC [CRA-W-003VCSED 5 1 09/19/1999 840 6 3 09/30/1999
2 09/19/1999 845 6 2.7
3 09/19/1999 852 6 35
4 09/19/1999 902 6 3.7
5 09/19/1999 911 6 34
Craighill Entrance CRE-001VC CRE-001VCSED 5 1 09/19/1999 955 6 2.7 09/30/1999
2 09/19/1999 1003 6 32
3 09/19/1999 1014 6 3.4
4 09/19/1999 1025 6 2.8
5 09/19/1999 1036 6 1.3
CRE-002VC CRE-002VCSED 6 1 09/19/1999 1053 6 3.3 09/30/1999
2 09/19/1999 1059 6 24
3 09/19/1999 1109 6 3.7
4 09/19/1999 1116 6 3.8
5 09/19/1999 1125 6 3.5*
6 09/19/1999 1134 6 3.1
CRE-003VC CRE-003VCSED 5 1 09/19/1999 1337 6 3.8 09/30/1999
2 09/19/1999 1342 6 5
3 09/19/1999 1350 6 4.8
4 09/19/1999 1358 6 4.8
5 09/19/1999 1406 6 5.2
CRE-004VC CRE-004VCSED 5 1 09/19/1999 1157 6 2.5 09/30/1999
2 09/19/1999 1215 6 3
3 09/19/1999 1222 6 2.8
4 09/19/1999 1229 6 4.2
5 09/19/1999 1236 6 3.8
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TABLE 4-4A (CONTINUED)

Total # Processing /
Cores Collection | Collection | Penetration | Recovery | Compositing
Sampling Reach Station ID | Sediment Sample ID| Collected |Core No. Date Time (EDT){ Depth (ft) (ft) Date
Swan Point SWP-001VC SWP-001VCSED 4 1 09/19/1999 1605 6 5.1 09/30/1999
2 09/19/1999 1612 6 3.7
3 09/19/1999 1623 6 42
4 09/19/1999 1630 6 4.0
SWP-002VC SWP-002VCSED 4 1 09/19/1999 1525 6 3.5 09/30/1999
2 09/19/1999 1533 6 3.7
3 09/19/1999 1544 6 5.2
4 09/19/1999 1553 6 4.5*
SWP-003VC SWP-003VCSED 4 1 09/19/1999 1446 6 46 09/30/1999
2 09/19/1999 1456 6 3.3 '
3 09/19/1999 1505 6 5.3
4 09/19/1999 1512 6 45
SWP-004VC SWP-004VCSED 5 1 09/23/1999 1529 6 3.2 09/30/1999
2 09/23/1999 1538 6 2.8
3 09/23/1999 1549 6 4.0
4 09/23/1999 1601 6 3.0
5 09/23/1999 1611 6 3.8
SWP-005VC SWP-005VCSED 5 1 09/23/1999 1411 6 3.1 09/30/1999
2 09/23/1999 1435 6 39
3 09/23/1999 1447 6 3.8
4 09/23/1999 1458 6 25
SWP-006VC SWP-006VCSED 5 1 09/23/1999 1308 6 47 09/30/1999
2 09/23/1999 1319 6 3.2
3 09/23/1999 1332 6 2.3
4 09/23/1999 1341 6 34
5 09/23/1999 1354 6 38
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TABLE 4-4A (CONTINUED)

Total # Processing /
Cores Collection | Collection | Penetration | Recovery | Compositing
Sampling Reach Statlon ID Sediment Sample ID| Collected [Core No. Date Time (EDT)| Depth (ft) (ft) Date
Tolchester Channel - North TLC-N-005VC |TLC-N-005VCSED 2 1 09/20/1999 1022 6 5.2 10/01/1999
2 09/20/1999 1031 6 4.7
TLC-N-006VC |TLC-N-006VCSED 3 1 09/20/1999 1046 6 4.3 10/01/1999
2 09/20/1999 1054 6 4.2
3 09/20/1999 1107 6 52
TLC-N-007VC |TLC-N-007VCSED 4 1 09/20/1999 1129 6 42 10/01/1999
2 09/20/1999 1138 6 3.5
3 09/20/1999 1149 6 3.3
4 09/20/1999 1158 6 5.2
TLC-N-008VC |TLC-N-008VCSED 2 1 09/20/1999 1307 6 4.6 10/01/1999
2 09/20/1999 1316 6 5.1
TLC-N-009VC |TLC-N-009VCSED 3 1 09/20/1999 1329 6 3.2 10/01/1999
2 09/20/1999 1338 6 5.5
3 09/20/1999 1347 6 4.9
TLC-N-010VC |TLC-N-010VCSED 3 1 09/20/1999 1404 6 3.1 10/01/1999
2 09/20/1999 1412 6 5.0
3 09/20/1999 1424 6 5.1
Tolchester Channel - South TLC-S-001VC |TLC-5-001VCSED 3 1 09/19/1999 1708 6 4.8 09/30/1999
2 09/19/1999 1717 6 53
3 09/19/1999 1725 6 4.8
TLC-8-002VC  |TLC-S-002VCSED 3 1 09/20/1999 855 10 6.9 09/30/1999
2 09/20/1999 910 10 6.1
3 09/20/1999 928 6 2.7*
TLC-S-003VC | TLC-S-003VCSED 3 1 09/23/1999 1109 12 8.1 09/30/1999
2 09/23/1999 1126 12 4.7
3 09/23/1999 1138 12 2.3
TLC-S-004VC  |TLC-S-004VCSED 2 1 09/20/1999 941 10 7.8 09/30/1999
2 09/20/1999 949 10 7.2
Tolchester Straightening TLS-001VC TLS-001VCSED 4 1 09/23/1999 906 12 4.5* 09/30/1999
2 09/23/1999 922 12 9.3
3 09/23/1999 936 12 94
4 09/23/1999 1022 12 8.1
TLS-002VC TLS-002VCSED 3 1 09/20/1999 1519 16 12 09/30/1999
2 09/20/1999 1636 12 7.8
3 09/20/1999 1651 12 9.5

(a) = Core from individual stations composited first; sub-sample removed for analyical testing; then reach composite created for ecotoxicological testing.

* = Core submitted to WES for particle settling tests.
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TABLE 4-4B  SUMMARY OF VIBRACORING ACTIVITIES (DECEMBER 1999)

Totai # Processing /
Cores Coliection | Penetratlon | Recovery! Composlting
Sampling Reach Statlon ID Sediment Sampie ID | Collected | Core No. | Collectlon Date| Time (EST) | Depth (ft) (ft) Date

C&D Approach Channels CD-001VC CD-001VCSED 4 1 12/08/1999 935 10.5 5.83 12/17/1999
2 12/08/1999 950 10 7.08 12/17/1999

3 12/08/1999 1004 10 6.5 12/17/1999

4 . 12/09/1999 1518 10 4 12/17/1999

CD-002VC CD-002VCSED 4 1 12/08/1999 829 8 4.67 12/17/1999
2 12/08/1999 841 8 4.625 12/17/1999

3 12/08/1999 855 8 4.5 12/17/1999

4 12/09/1999 1540 10 4 12/17/1999

Craighill Angle-East CRA-E-001VC  |CRA-E-001VCSED 4 1 12/15/1999 1105 10 4 12/17/1999
2 12/15/1999 1120 10 3.17 12/17/1999

3 12/15/1999 1135 10 35 12/17/1999

4 12/15/1999 1150 10 4 12/17/1999

CRA-E-002VC  |CRA-E-002VCSED 7 1 12/15/1999 918 10 4.75 12/17/1999
2 12/15/1999 930 10 2.08 12/17/1999

3 12/15/1999 950 10 4.25 12/17/1999

4 12/15/1999 1005 10 3.92 12/17/1999

5 12/15/1999 1020 10 6.17 12/17/1999

6 12/15/1999 1028 10 4.33 12/17/1999

7 12/15/1999 1045 10 2.67 12/17/1999

CRA-E-003VC  JCRA-E-003VCSED 7 1 12/15/1999 743 8 4.67 12/17/1999
2 12/15/1999 755 8 4.5 12/17/1999

3 12/15/1999 810 8 4.67 12/17/1999

4 12/15/1999 820 8 3 12/17/1999

5 12/15/1999 830 8 4.5 12/17/1999

6 12/15/1999 845 8 4.92 12/17/1999

7 12/15/1999 856 8 3.58 12/17/1999

Craighill Angle-West CRA-W-001VC  |CRA-W-001VCSED 4 1 12/14/1999 755 8 3.5 12/17/1999
2 12/14/1999 816 10 4.83 12/17/1999

3 12/14/1999 842 10 4.5 12/17/1999

4 12/14/1999 908 10 3.67 12/17/1999

CRA-W-002VC |CRA-W-002VCSED 5 1 12/14/1999 945 10 4.5 12/17/1999
2 12/14/1999 1035 10 3.83 12/17/1999

3 12/14/1999 1115 10 342 12/17/1999

4 12/14/1999 1125 10 3 12/17/1999

: 5 12/14/1999 1145 10 4.33 12/17/1999

CRA-W-003VC |CRA-W-003VCSED 4 1 12/14/1999 1250 10 4 12/17/1999
2 12/14/1999 1315 10 2.17 12/17/1999

3 12/14/1999 1345 10 2.5 12/17/1999

4 12/14/1999 1420 10 2.58 12/17/1999
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TABLE 4-4B (CONTINUED)

Total # Processing /
Cores Collection | Penetratlon | Recovery| Compositing
Sampling Reach Statlon ID Sediment Sample ID | Collected | Core No. | Coliection Date| Time (EST) | Depth (ft) (ft) Date

Craighill Entrance CRE-001VC CRE-001VCSED 5 1 12/15/1999 1334 10 3.75 12/17/1999
2 12/15/1999 1345 10 3.67 12/17/1999

3 12/15/1999 1412 10 3.5 12/17/1999

4 12/15/1999 1426 10 3.08 12/17/1999

5 12/15/1999 1440 10 3.25 12/17/1999

CRE-002VC CRE-002VCSED 3 1 12/15/1999 1245 7 3 12/17/1999
2 12/15/1999 1305 9 2.25 12/17/1999

3 12/15/1999 1315 10 3 12/17/1999

CRE-003VC CRE-003VCSED 2 1 12/14/1999 1623 10 2.67 12/17/1999
2 12/14/1999 1640 10 3.33 12/17/1999

CRE-004VC CRE-004VCSED 4 1 12/14/1999 1500 10 1.92 12/17/1999
2 12/14/1999 1535 10 5.17 12/17/1999

3 12/14/1999 1550 10 5.58 12/17/1999

4 12/14/1999 1603 10 5.58 12/17/1999

Swan Point SWP-001VC SWP-001VCSED 2 1 12/10/1999 718 10 4 12/17/1999
2 12/10/1999 736 10 4 12/17/1999

SWP-002VC SWP-002VCSED 2 1 12/09/1999 1129 10 5 12/17/1999
2 12/09/1999 1140 10 6.58 12/17/1999

SWP-003VC SWP-003VCSED 2 1 12/09/1999 1056 10 5.75 12/17/1999
2 12/09/1999 1109 10 6.75 12/17/1999

SWP-004VC SWP-004VCSED 2 1 12/10/1999 802 10 4.83 12/17/1999
2 12/10/1999 815 10 4 12/17/1999

SWP-005VC SWP-005VCSED 3 1 12/10/1999 850 10 4.67 12/17/1999
2 12/10/1999 900 10 4.42 12/17/1999

3 12/10/1999 934 10 4.25 12/17/1999

SWP-006VC SWP-006VCSED 3 1 12/10/1999 1014 10 5 12/17/1999
2 12/10/1999 1026 10 425 12/17/1999

3 12/10/1999 1037 10 4.67 12/17/1999

Tolchester Channel - North TLC-N-005VC  |TLC-N-005VCSED 2 1 12/08/1999 1435 10 6.42 12/17/1999
2 12/08/1999 1450 10 6.67 12/17/1999

TLC-N-006VC TLC-N-006VCSED 2 1 12/08/1999 1358 10 4.67 12/17/1999
2 12/08/1999 1414 10 7 12/17/1999

TLC-N-007VC  |TLC-N-007VCSED 2 1 12/08/1999 1307 10 5.58 12/17/1999
2 12/08/1999 1320 10 5.83 12/17/1999

TLC-N-008VC  |TLC-N-008VCSED 2 1 12/08/1999 1157 10 5.04 12/17/1999
2 12/08/1999 1211 10 5.67 12/17/1999

TLC-N-009VC  |TLC-N-009VCSED 2 1 12/08/1999 1126 10 6.42 12/17/1999
2 12/08/1999 1140 10 5.83 12/17/1999

TLC-N-010VC  [TLC-N-010VCSED 2 1 12/08/1999 1056 10 5.83 12/17/1999
2 12/08/1999 1109 10 5.625 12/17/1999
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TABLE 4-4B (CONTINUED)

Total # Processing /
Cores Collection | Penetration | Recovery| Compositing
Sampling Reach Station ID Sediment Sampie ID | Collected | Core No. | Collection Date| Time (EST) | Depth (ft) (ft) Date
Tolchester Channel - South TLC-S-001VC TLC-S-001VCSED 2 1 12/09/1999 1015 10 7.67 12/17/1999
2 12/09/1999 1025 10 7.42 12/17/1999
TLC-5-002VC TLC-5-002VCSED 2 1 12/09/1999 940 10 6.5 12/17/1999
2 12/09/1999 952 10 717 12/17/1999
TLC-S-003VC TLC-S-003VCSED 2 1 12/09/1999 910 10 5 12/17/1999
2 12/09/1999 920 10 5.71 12/17/1999
TLC-8-004VC TLC-S-004VCSED 3 1 12/08/1999 1523 10 5.67 12/17/1999
2 12/08/1999 1553 10 5.67 12/17/1999
3 12/08/1999 1605 10 6.33 12/17/1999
Tolchester Straightening TLS-001VC TLS-001VCSED 2 1 12/09/1999 820 18 12.08 12/17/1999
2 12/09/1999 1420 18 13 12/17/1999
TLS-002VC TLS-002VCSED 2 1 12/09/1999 744 18 12.42 12/17/1999
2 12/09/1999 1340 18 12.875 12/17/1999
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TABLE 4-11 BALTIMORE HARBOR APPROACH CHANNELS: SUMMARY OF SAMPLE IDs AND

SAMPLE TYPES
Sampling Reach Statlon ID Sediment Sample ID Ecotox Sample ID _[Elutrlate Site Water ID] Elutrlate Sample ID

Brewerton Eastern Extension BEI BEISED BE-TOX BE-SW BE-EL
BE2 BE2SED
BE3 BE3SED
BE4 BE4SED

C&D Approach Channels CD-001VC CD-001VCSED CD-VC-TOX CD-VC-SW CD-VC-EL
CD-002vVC CD-002VCSED
CD003 CDO03SED CD-TOX CD-swW CD-EL
CD004 CDOO4SED
CD005 CDOOSSED
CD006 CDO06SED

Craighill CR1 CRISED CR-TOX CR-SW CR-EL
CR2 CR2SED
CR3 CR3SED

Craighill Angle-East CRA-E-001VC CRA-E-001 VCSED CRA-E-TOX CRA-E-SW CRA-E-VC-EL
CRA-E-002VC CRA-E-002VCSED
CRA-E-003VC CRA-E-003VCSED

Craighill Angle-West CRA-W-001VC CRA-W-001VCSED CRA-W-TOX CRA-W-SW CRA-W-VC-EL
CRA-W-002VC CRA-W-002VCSED
CRA-W-003VC CRA-W-003VCSED

Craighill Entrance CRE-001VC CRE-001VCSED CRE-TOX CRE-SW CRE-VC-EL
CRE-002VC CRE-002VCSED
CRE-003VC CRE-003VCSED
CRE-004VC CRE-004VCSED

Craighill Upper Range CRUI CRUISED CRU-TOX CRU-SW CRU-EL
CRU2 CRU2SED
CRU3 CRU3SED

Cutoff Angle CUTI CUTISED CUT-TOX CUT-SW CUT-EL
CUT2 CUT2SED
CUT3 CUT3SED

Swan Point SWP-001VC SWP-001 VCSED SWP-TOX SWP-SW SWP-VC-EL
SWP-002vVC SWP-002VCSED
SWP-003VC SWP-003VCSED
SWP-004VC SWP-004VCSED
SWP-005VC SWP-005VCSED
SWP-006VC SWP-006VCSED

Tolchester Channel - North TLC-N-005VC TLC-N-005VCSED TLC-N-TOX TLC-N-SW TLC-N-VC-EL
TLC-N-006VC TLC-N-006 VCSED
TLC-N-007VC TLC-N-007VCSED
TLC-N-008VC TLC-N-008VCSED
TLC-N-009VC TLC-N-009VCSED
TLC-N-010VC TLC-N-010VCSED

Tolchester Channel - South TLC-S-001VC TLC-S-001 VCSED TLC-S-TOX TLC-S-SW TLC-S-VC-EL
TLC-S-002VC TLC-S-002VCSED
TLC-S-003VC TLC-S-003VCSED
TLC-S-004VC TLC-S-004VCSED

Tolchester Straightening TLS-001VC TLS-001 VCSED TLS-TOX TLS-SW TLS-VC-EL

TLS-002vVC

TLS-002VCSED




TABLE 4-12 PLACEMENT SITE 104: SUMMARY OF SAMPLE IDs AND SAMPLE TYPES

Elutriate Site |Elutraite Sample
Sampling Reach Station ID Sediment Sample ID Water Sample ID Ecotox Sample ID Water ID ID
Inside Placement Site 104 KI-3 KI1-3SED KI-3WAT KI-TOX KI-SW KI-EL
KI-5 KI-5SED -
KI-7 KI-7REFSED KI-7TWAT
KI-7TWATFD
KI-S-1 K1-S-1SED -
KI-S-2 KI-S-2SED -
KI-7 KI-7REFSED - - KI-SW KI-7-EL
KI1-7 K1-7-REFSEDFD - :
KI1-7 KI-7SED* -
KI-7SEDFD* -
KI-TN** -
KI-75** -
KI-7TE** -
KI-7W* -
Outside Placement Site 103 |KI-11 KI-11SED - KI-OUT-TOX KI-OUT-SW KI-OUT-EL
KI-14 KI-14SED KI-14WAT
KI-15 KI-15SED -
KI-16 KI-16SED -
Ocean Reference Ocean Ocean Reference Ocean Reference-SW Ocean Reference-TOX | Reference-SW Reference-EL
Lower Chesapeake Bay Control -

* pot included in tox or elutriate composite.

** for delineation of KI-7.




TABLE 1-1 SUMMARY OF TARGET ANALYTES FOR PHYSICAL AND CHEMICAL TESTING AND
BENCHMARK SPECIES FOR BIOLOGICAL TESTING®

Physical Analysis

Bulk Sediment Chemistry

Elutriate Testing

Bioassays

Grain size

Moisture content
Atterberg Limits
Specific Gravity

Volatile Organic Compounds (VOCs)
Semivolatile Organic Compounds (SVOCs)
Chlorinated Pesticides

Organophosphorus Pesticides
Polychlorinated Biphenyls (PCBs) Congeners
Polynuclear Aromatic Hydrocarbons (PAHs)
Metals

Butyltins

Dioxin and Furan Congeners

Nutrients (Ammonia, nitrate, nitrite, inorganic
nitrogen, phosphorus)

Cyanide

Simultaneously Extracted Metals (SEM) /
Acid Volatile Sulfides (AVS)

Biological Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Total Organic Carbon (TOC)

Same as bulk sediment or
dependent upon federal or
regional/state water
quality criteria

Water column bioassays
Mysidposis bahia (opossum shrimp)
Cyrpinodon variegatus (sheepshead minnow)
Menidia beryllina (inland silverside)
Mytilus sp. (blue mussel)

Solid phase bioassays

. Leptochéirus plumulosus (estuarine amphipod)

e Mysidposis bahia (opposum shrimp)

e Neanthes arenaceodenata (estuarine polychaete)

Bioaccumulation
e Nereis virens (sand worm)
e Macoma nasuta (blunt-nose clam)

(a) From USEPA/USACE 1998; benchmark species appropriate for estuarine or marine placement alternatives




TABLE 3-5 MEAN VALUES FOR PHYSICAL CHARACTERISTICS IN SEDIMENT FROM
BALTIMORE HARBOR APPROACH CHANNELS (1998) AND PLACEMENT SITE 104 (1997)

REACH ID:

Inside Site
104

Outside
Site 104

Brewerton
Eastern
Extension

Craighill

Craighill
Angle

Craighill
Entrance

Craighill
Upper
Range

Cutoff
Angle

Swan
Point

Tolchester

SAMPLE TYPE:
SAMPLE SIZE (N):

ANALYTE

Grab

Grab

Grab

Grab

Grab

Grab

Grab

Grab

Grab

Grab

UNIT

4

4

4

3

2

3

3

3

3

4

MOISTURE CONTENT %

SPECIFIC GRAVITY

T/4C

CLAY

%

GRAVEL

%

SAND

%

SILT

%




TABLE 3-6 MEAN CONCENTRATIONS OF INORGANIC NON-METALS (MG/KG) IN SEDIMENT FROM BALTIMORE
HARBOR APPROACH CHANNELS (1998) AND PLACEMENT SITE 104 (1997)

Brewerton Craighiii
Inside | Outside | Eastern Craighiii | Craighiii Upper Cutoff Swan
REACH ID:| Site 104 | Site 104 | Extension | Craighiii Angle Entrance Range Angie Point Toichester
SAMPLE TYPE:| Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
SAMPLE SIZE (N):| 4 4 4 3 2 3 3 3 3 4
ANALYTE UNIT DL (RANGE)

CHROMIUM (HEXAVALENT) MG/KG| 0.13-056 | 044] 031U 04U 0.19U 034U 0.37U 0.33U 0.36 U
CYANIDE MG/KG| 02i-2i [.=;.083] 078U 022U 0.23 U|4gis -.0.44]. = - G.28]. - . 022 021U f
NITROGEN, AMMONIA MG/KG| 0.05-2.8 |-%:5123| xp137.68| +2¢ e 43.9] 89019, 13585 2735 L 278.43( 7 64.83] %2 2.47]0 =X O v
NITROGEN, NITRATE AND NITRITE |MG/KG|  0.01-2.3  [«51:02] 83640.97]2seites 033 0.01 UJ s +:0.23) 565, 0.08] o o8y O13] 2y AP 64, T] 33001034108
NiTROGEN, TOTAL KJELDAHL MG/KG| 23-308 |%21240.5| R1000-75| $2/Hc1313.5 AEI0T0] £ 1565.0] 2t 963.67] 4§ 667:67] - 3:700.67] "%:X.1430.0] 1 . /.:24075
OXYGEN DEMAND, BIOCHEMICAL |MG/KG| 120 -1200 |10042.5| Mé5245.0]iu754.75] ¥omiig315.0] el 995.5] = - 122900 5 01516.0| - >%.964:0 #2:1218.33]+:,1323.75
OXYGEN DEMAND, CHEMICAL MG/KG| 990-2070 |84375:0] RF3925:0]*1451925.0|3232526:67]i4:480300.0]:45036.67]* :90966.67). ..86900.0| ~67466.67] . 51550.0)
PHOSPHORUS, TOTAL MG/KG| 4.2-56 NA NA  |OgeER320.32] SWA161.83 W80 312:8] <5, 2270/ 04 2.280.33] - 5.311D3| '~ 25156 £ 30175
SULFIDE, TOTAL MG/KG| 0.1-106 [*1803,75| #31692.0] 150 8%76.55| 539,17 | 555414 45 $3°527.33]. 5% 612.33] < - ~239.0] : > £39237]+. .~ -78.52
TOTAL ORGANIC CARBON MG/KG] 6920 - 19500 | 67975.0} £,89825.0] $:4123500.0} ¥ 33813.33| 5+ 107800.0] - 113100.0]..-97533.33| 140666.57] 103166.67] . - 102675.0]

U = not detected in any sample within reach; value represents mean detection limit (DL).

NA =not analyzed.

NOTE: Shaded and bolded values represent mean concentrations for analytes detected in at least one sample. Means calculated with ND=DL.




TABLE 3-7 MEAN CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS (UG/KG) IN SEDIMENT FROM
BALTIMORE HARBOR APPROACH CHANNELS (1998) AND PLACEMENT SITE 104 (1997)

Brewerton Craighlil
Inslde | Outside Eastern Cralghill { Cralghill Upper Cutoff Swan
REACH ID:| Site 104 | Site 104 | Extenslon | Cralghlll Angle Entrance Range Angle Polnt | Tolchester
SAMPLE TYPE:| Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
SAMPLE SIZE (N): 4 4 4 3 2 3 3 3 3 4
ANALYTE UNIT DL(RANGE)
1,1,1-TRICHLOROETHANE UG/KG 1-4 1.0U 1.25U 1.0U 1.0U 1.0U 1.0U 1.0U 3.67U 1.0U 1.0U
1,1,2,2-TETRACHLOROETHANE UG/KG 1-4 1.0U 1.25U 1.0U 1.0U 1.0U 1.0U 1.0U 3.67U 1.0U 1.0U
1,1,2-TRICHLOROETHANE UG/KG 1-4 1.0U 125U 1.0U 1.0U 1.0U 1.0U 1.0U 3.67U 1.0U 1.0U
1,1-DICHLOROETHANE UG/KG 1-4 1.0U 1.25U 1.0U 1.0U 1.0U 1.0U 10U 3.67U 1.0U 1.0U
1,1-DICHLOROETHYLENE UG/KG 08-3 08U 1.1U 0.83U 0.8U 0.8U 08U 08U 3.0U 08U 08U
1,2-DICHLOROBENZENE UG/KG 09-3 09U 1.18U 093U 09U 09U 09U 09U 30U 09U 09U
1,2-DICHLOROETHANE UG/KG 1-4 1.0U 125U 1.0U 1.0U 1.0U 1.0U 1.0U 3.67U 1.0U 1.0U
1,4-DICHLOROBENZENE UG/KG 1-4 1.0U 1.25U 1.0U 1.0U 10U 1.0U 1.0U 3.67U 1.0U 1.0U
2-CHLOROETHYL VINYL ETHER |UG/KG 49 - 190 500U 62.5U 51.25U 49.0U 500U 49.67 U 50.33U] 180.0U] 500U 500U
ACROLEIN UG/KG 12 -46 120U 150U 12.25U 120U 120U 120U 120U} 43.33Uf 120U 120U
ACRYLONITRILE UG/KG 14 - 54 140U 175U 14.25U 14.0 U 140U 140U 140U{ 50.67U] 140U 140U
BENZENE UG/KG 1-4 1.0U 125U 10U 10U 1.0U 10U 1.0U 3.67U 10U 1.0U
BROMODICHLOROMETHANE UG/KG 09-3 09U 1.18 U 093U 09U 09U 09U 0.9U 30U 09U 09U
BROMOMETHANE UG/KG 3-11 3.0U 375U 30U 30U 3.0U 3.0U 3.0U] 1067U 3.0U 3.0U
CARBON DISULFIDE UG/KG 2-8 20U 25U 2.0 UpBie:os, »- 4.0 20U} .- 233 20U 7.33U 20U 20U
CARBON TETRACHLORIDE UG/KG 1-4 1.0U 1.25U 1.0U 1.0U 1.0U 1.0U 1.0U 3.67U 1.0U 1.0U
CFC-11 UG/KG 2-8 20U 25U 20U 20U 20U 20U 20U 7.33U 20U 20U
CFC-12 UG/KG 2-8 20U 25U 20U 20U 20U 20U 20U 733U 20U 20U
CHLOROBENZENE UG/KG 09-3 09U 1.18U 093U 0.9U 09U 09U 09U 30U 09U 09U
CHLORODIBROMOMETHANE UG/KG 08-3 08U 1.1U 083U 0.8U 08U 08U 08U 3.0U 0.8U 08U
CHLOROETHANE UG/KG 1-4 10U 1.25U 1.0U 1.0U 1.0U 1.0U 1.0U 3.67U 1.0U 1.0U
CHLOROFORM UG/KG 1-4 1.0U 1.25U 1.0U 1.0U 10U 1.0U 1.0U 3.67U 1.0U 1.0U
CHLOROMETHANE UG/KG 2-8 20U 25U 2+ 828 20U 20U 20U 20U 7.33U 20U 20U
CI1S-1,3-DICHLOROPROPENE UG/KG 08-3 08U 1.1U 0.83U 0.8U 08U 08U 0.8U 3.0U 08U 08U
DICHLOROMETHANE UG/KG 1-4 1.0U 125 Uf = <.0 1175 &t 13300, 18] -- 133 . 133 3.67U 1.0U 18,75
ETHYLBENZENE UG/KG 2-8 20U 25U 20U 20U 20U 20U 20U 7.33U 20U 20U
M-DICHLOROBENZENE UG/KG 1-4 1.0U 1.25U 1.0U 1.0U 1.0U 1.0U 1.0U 3.67U 1.0U 1.0U
METHYLBENZENE UG/KG 1-4 1.0U 1.25U 10U 1.0U 1.0U 1.0U 1.0U 367U 1.0U 1.0U
TETRACHLOROETHENE UG/KG 2-8 20U 25U 20U 20U 20U 20U 20U 733U 20U 20U
TRANS-1,2-DICHLOROETHENE UG/KG 2-8 20U 25U 20U 20U 20U 20U 20U 7.33U 20U 20U
TRANS-1,3-DICHLOROPROPENE | UG/KG 0.8-3 08U 1.1U 0.83U 0.8U 08U 0.8U 0.8 U 3.0U 08U 08U
TRIBOMOMETHANE UG/KG 1-4 1.0U 1.25U 1.0U 1.0U 1.0U 1.0U 1.0U 3.67U 1.0U 1.0U
TRICHLOROETHYLENE UG/KG 09-3 09U 1.18U 093U 09U 09U 09U 09U 3.0U 09U 09U
VINYL CHLORIDE UG/KG 2-8 20U 25U 2.0U 20U 20U 20U 20U 733U 20U 20U

U = not detected in any sample within reach; value represents mean detection limit (DL).

NOTE: Shaded and bolded values represent mean concentrations for analytes detected in at least one sample. Means calculated with ND=DL.



TABLE 3-8 MEAN CONCENTRATIONS OF SEMIVOLATILE ORGANIC COMPOUNDS (UG/KG) IN SEDIMENT FROM
BALTIMORE HARBOR APPROACH CHANNELS (1998) AND PLACEMENT SITE 104 (1997)

Brewerton Cralghlll
Inside | Outslde Eastern Cralghlll | Craighlll | Upper | Cutoff | Swan
REACH ID:| Site 104 | Slte 104 | Extenslon | Cralghlll Angle Entrance { Range Angle | Point | Tolchester
SAMPLE TYPE:| Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
SAMPLE SIZE (N): 4 4 4 3 2 3 3 3 3 4
ANALYTE UNIT DL (RANGE)
1,2,4-TRICHLOROBENZENE UG/KG 98 - 100 1000U] 100.0U 9.0U| 99.67U 99.5U] 99.67U 100.0 U{ 99.33 U} 99.33 U 99.5U
1,2-DIPHENYLHYDRAZINE UG/KG 91-95 93.0U 93.0U 92.5U 93.0U 93.5U] 9267U| 93.67U| 93.0U| 93.0U 93.25U
1-METHYLNAPHTHALENE UG/KG 25-27 NA NA mz_s.jo 260U 260U 260U 26.0 U| 25.67 U| 25.67 U] $&p&a30275
2,2-0XYBIS(1-CHLOROPROPANE) UG/KG| 220-230 230.0U] 230.0U 227.5Uf 2300U 2300U| 230.0U] 230.0Uf 230.0 U[230.0U 230.0U
2,4,5-TRICHLOROPHENOL UG/KG 97 - 100 99.0 U 99.0 U 98.25 U 99.0 U 99.0U] 98.67U] 99.67U| 99.0U| 99.0U 99.0 U
2,4,6-TRICHLOROPHENOL UG/KG 90-94 92.0U 920U 91.5U 920U 925U] 91.67U] 9267U| 92.0U} 92.0U 92.25U
2,4-DICHLOROPHENOL UG/KG 80 -84 820U 820U 81.5U 820U 820U 81.67U| 82.67U] 82.33U| 820U 82.25U
2,4-DIMETHYLPHENOL UG/KG 90-94 920U 920U 91.5U 920U 92.5U] 91.67Uf 92.67U| 92.0U| 92.0U 92.25 U
2,4-DINITROPHENOL UG/KG 190 - 190 190.0U] 190.0U 190.0U] 190.0U 190.0 U 190.0 U 190.0 U{ 190.0 U} 190.0 U 190.0 U
2,4-DINITROTOLUENE UG/KG 110-110 1100U} 110.0U 1100U} 110.0U 110.0 U 1100U 110.0U| 1100U|110.0U 110.0U
2,6-DINITROTOLUENE UG/KG 110-110 1100U§ 1100U 1100U] 1100U 110.0 U 110.0U 110.0 U} 110.0U}110.0U 110.0 U
2-CHLORONAPHTHALENE UG/KG 120- 120 1200U{ 1200U 1200U] 1200U 1200 U 1200 U 120.0 U} 120.0 U} 120.0 U 120.0U
2-CHLOROPHENOL UG/KG 110-110 110.0Uf 1100U 110.0U] 110.0U 1100U 110.0 U 110.0U{ 110.0U|110.0 U 1100 U
2-METHYL-4,6-DINITROPHENOL UG/KG| 230-240 2400U] 2400U 237.5U} 240.0U 240.0 U] 2400 U 240.0 U| 240.0 U] 240.0 U 240.0U
2-METHYLNAPHTHALENE UG/KG 28-30 NA NA 1R9%:5,77.28 29.0 U|five.-"38.8 29.0U 29.0 U{ 28.67 U| 29.0 U}:%: 41758
2-METHYLPHENOL UG/KG 89-93 91.0 Ul &=@§£93.25 90.5U 91.0 U 91.5U[ 90.67U} 91.67U} 91.33U| 91.0U 91.25U
2-NITROANILINE UG/KG 94 - 98 96.0 U 96.0 U 95.5U 96.0 U 96.5U] 95.67U} 96.67U| 96.0U] 96.0U 96.25 U
2-NITROPHENOL UG/KG 98 - 650 100.0U| 100.0U 99.0U] 99.67U 99.5U| 99.67U 100.0 U] 99.33U]99.33 U 237.5U
3,3'-DICHLOROBENZIDINE UG/KG 69 - 72 71.0U -t L 705U 71.0U 710U}  70.67U] 71.67Uf 71.33U]71.33U 71.0U
3,4-METHYLPHENOL UG/KG 98- 100  |:57:192.5] #i137.5] dnieni114.25] 99.67 U A T38.0] ¢ i - 160.0] < 130.0]- - 176.67] - 126.0]+ ». +417.5
3-NITROANILINE UG/KG 89-93 91.0U 91.0U 90.5U 91.0U 91.5U] 9067U] 91.67U| 91.33U} 91.0uU| . 91.25U
4-BROMOPHENYL PHENYL ETHER UG/KG 120 - 120 1200U} 1200U 1200U] 1200U 1200 U 120.0 U 120.0 U] 120.0 U{ 120.0 U 120.0 U
4-CHLORO-3-METHYLPHENOL UG/KG 94 - 98 96.0 U 96.0 U 95.5U 96.0 U 96.5U] 9567U| 96.67U| 96.0U] 96.0U 96.25 U
4-CHLOROPHENYL PHENYL ETHER UG/KG 130- 130 130.0U} 1300U 130.0U| 130.0U 130.0U 130.0 U 130.0 U] 130.0 U] 130.0 U 1300U
4-NITROPHENOL UG/KG 85-89. 87.0U 87.0U 86.5U 87.0U 87.0Uf 86.67U} 87.67U| 87.33U| 87.0U 87.25U
BENZIDINE UG/KG 58 - 60 59.0U 59.0U 58.75U 59.0U 59.5U] 58.67U] 59.67U] 59.0U{59.33U 59.0U
BENZYL ALCOHOL UG/KG 80 - 84 82.0U 820U 81.5U 820U 82.0U| 81.67U| 82.67U} 82.33 U] 820U 82.25U
BENZYL BUTYL PHTHALATE UG/KG 87 -91 89.0U 89.0 U 88.5 U] : i 459,67 89.0U| 88.67U] 89.67 U] 89.33 U| 89.0U 89.25 U
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TABLE 3-8 (CONTINUED)

Brewerton Craighill
Inslde | Outside Eastern Cralghill | Craighill | Upper | Cutoff | Swan
REACH ID:| Site 104 | Site 104 | Extenslon | Cralghill Angle Entrance | Range Angle | Point | Tolchester
SAMPLE TYPE:| Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
# STATIONS SAMPLED: 4 4 4 3 2 3 3 3 3 4
ANALYTE UNIT DL (RANGE)
B1S(2-CHLOROETHOXY)METHANE UG/KG 98 - 100 1000 U| 100.0U 99.0U| 99.67U 995U} 99.67U 100.0 U} 99.33 U} 99.33 U 99.5 U
BIS(2-CHLOROETHYL) ETHER UG/KG 110-110 1100Uf 110.0U 110.0U| 110.0U 110.0U 110.0U 110.0 U} 110.0U}110.0 U 110.0 U
B1S(2-ETHYLHEXYL) PHTHALATE UG/KG 92 -96 . +.115.5 940U 93.5 Upi+:.203.0 945U £2212.67f 94.67U| 94.0U| 94.0U| i .5 2358
CARBAZOLE UG/KG 110-110 1100U} 110.0U 110.0U| 110.0U 110.0U 110.0 U 110.0 U| 110.0U]110.0 U 110.0 U
CYCLOHEXANONE UG/KG 86 - 90 880U 88.0U 87.5U 88.0U 88.0U 87.67U| 88.67U| 88.33 U] 88.0U 88.25U
DI-N-BUTYL PHTHALATE UG/KG 150 - 150 1500 U} 150.0U 1500U] 150.0U 150.0 U 150.0 U 150.0 U} 150.0 U| 150.0 U 150.0 U
DI-N-OCTYL PHTHALATE UG/KG 83 - 87 850U 85.0U 84.5 Uj:223.67 85.0U| 84.67U) 85.67U| 85.33U} 85.0U 85.25U
DIBENZOFURAN UG/KG 130 - 130 1300 U] 130.0U 1300 U 130.0 U 130.0 U 130.0U 130.0 U] 130.0 Uj 130.0 U 130.0 U
DIETHYL PHTHALATE UG/KG 86 - 90 88.0U 88.0 U 875U 88.0U 88.0U| 87.67Uf 88.67U| 88.33U| 88.0U 88.25U
DIMETHYL PHTHALATE UG/KG 82 - 86 840U 84.0U 835U 840U 840U 83.67U 84.67 U| 84.33 Ul 840U 84.25U
HEXACHLORO-1,3-BUTADIENE UG/KG 110-110 110.0U| 110.0U 110.0U 110.0 U 110.0U 110.0 U 110.0 Uf 110.0 U} 110.0 U 110.0 U
HEXACHLOROBENZENE UG/KG 110-110 110.0U[ 110.0U 100U 110.0U 110.0U 1100 U 110.0Uf 110.0U}110.0 U 110.0U
HEXACHLOROCYCLOPENTADIENE UG/KG 93 -97 950U 95.0U 945U 95.0U 95.5U 94.67U 95.67U] 95.0U| 950U 95.25U
HEXACHLOROETHANE UG/KG 110-110 1100U] 110.0U 1100U] 110.0U 110.0 U 110.0 U 110.0 Uf 110.0U{ 110.0 U 110.0 U
METHANAMINE, N-METHYL-N-NITROSO | UG/KG 84 - 88 86.0 U 86.0 U 8575 U 86.0 U 86.0U| 8567U 86.67 U| 86.33 U| 86.0U 86.25 U
N-NITROSODI-N-PROPYLAMINE UG/KG 97 - 100 99.0 U 99.0U 98.25U 99.0U 90U} 98.67UfF 99.67U 99.0U{ 99.0U 99.0 U
N-NITROSODIPHENYLAMINE UG/KG 85 - 89 870U 87.0U 86.5 U 87.0U 87.0U) 86.67U| 87.67Uj 87.33U| 87.0U 87.25U
NITROBENZENE UG/KG 98 - 100 1000 U| 100.0U 99.0U] 99.67U 99.5U] 99.67U 100.0 Uf 99.33 U{99.33 U 99.5U
P-CHLOROANILINE UG/KG 83 - 87 850U 85.0U 845U 850U 850U 84.67Uf 85.67U} 85.33U| 850U 85.25U
P-NITROANILINE UG/KG 75-79 77.0U 770U 76.5 U 77.0 U 770U} 76.67U| 77.67U| 77.33U{ 77.0U 77.25U
PENTACHLOROPHENOL UG/KG 140 - 140 1400U{ 140.0U 1400U] 1400U 140.0 U 140.0 U 140.0 U| 140.0 U| 140.0 U 140.0U
PHENOL UG/KG 87-91 89.0U 89.0U 88.5U 89.0U} "+ 129.0] 88.67U 89.67 U] 89.33 U| 89.0U 8§9.25U
PYRIDINE UG/KG 210-210 2100U] 210.0U 2100U| 210.0U 2100U} 210.0U[ 210.0U| 210.0U}{210.0U 210.0U

U = not detected in any sample within reach; value represents mean detection limit (DL).

NA = not analyzed.

NOTE: Shaded and bolded values represent mean concentrations for analytes detected in at least one sample. Means calculated with ND=DL.
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TABLE 3-9 MEAN CONCENTRATIONS OF CHLORINATED PESTICIDES IN SEDIMENT FROM BALTIMORE
HARBOR APPROACH CHANNELS (1998) AND PLACEMENT SITE 104 (1997)
Brewerton Craighill
Inside Site| Outside Eastern Craighill | Craighill | Upper Cutoff Swan
REACH ID: 104 Site 104 Extension Craighill Angle Entrance | Range Angle Point | Tolchester
SAMPLE TYPE:| Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
SAMPLE SIZE (N): 4 4 4 3 2 3 3 3 3 4
ANALYTE UNIT DL (RANGE)

4,4-DDD UGKG| 049-12 [54550,63] 0.5 U[SESEi#0.78 05U 0.51 U aaifl2g 05U  0s5U] 05U 05U
4,4-DDE UGKG| 093-23 |#881:27]  0.96 U[dieas1.0 0.95U 096 Upii #8199 096U| 096U 096U 0.96 U
4,4-DDT UG/KG| 0.64-1.6 0.66U] 066U 0.66 U 0.66 U 0.66 U 098U|] 066U| 066U[ 066U 0.66 U
ALDRIN UG/KG| 0.23-0.58 [W&082033]  0.24 U|faees 031 0.24 U 0.24U 035U 024U} 024U| 024U 0.24 U
ALPHA-BHC UG/KG| 029-0.71 029U 029U 0.29 U 0.29 U 029U 043U] 029U 03U 03U 029U
BETA-BHC UG/KG| 0.21-0.53 022U 022U 022U 022U 022U 032U 022U] 022U 022U 022U
CHLORDANE UG/KG 6.3-16 6.4U 64U 6.38 U 637U 6.4 U 963U] 643U] 643U 643U 642U
CHLOROBENSIDE UG/KG| 0.65-1.6 33U 33U 0.66 U 0.66 U 0.67U 098U] 0.67U] 066U[ 067U 0.67U
DACTHAL UG/KG| 0.65-1.6 10.0U] 100U 0.66 U 0.66 U 0.67U 098U] 0.67U] 066U[ 067U 0.67U
DELTA-BHC UG/KG| 0.18 - 0.44 0.18U] 0.18U 0.18U 0.18U 0.18U 027U o0.18U| o18U[ o0.18U 0.18U
DIELDRIN UGKG| 043-1.1 0.44U] 044U 0.44U 0.44 U 0.45U 066U 044U| 044U] 044U 0.44 U
ENDOSULFAN | UG/KG| 0.25-0.63 [ 00.28] 0.26 Uji it 0.41 0.26 U 0.26 U 038U 026U 026U 026U 026U
ENDOSULFAN II UG/KG| 042-1 043U 043U 043U 0.43U 0.44 U 062U] 043U] 043U 043U 043U
ENDOSULFAN SULFATE |UGKG| 0.57-14 0.58U] 0.58U 0.58U 0.58 U 0.58 U 085U] 058U] 059U[ 058U 0.58 U
ENDRIN UG/KG| 041-1 0.42U 0.5 042U 0.42U 042U 061U] 042U] 042U 042U 0.42U
ENDRIN ALDEHYDE UG/KG| 0.68-1.7 [ ¥ 0.81] 00,91 08 tuaue 0.71 0.7U 071U 1.04Ul 071U 071U 071U 071U
GAMMA-BHC UG/KG| 0.23-0.58 024U] 024U 024U 0.24 U 024U 035U 024U] 024U 024U 024U
HEPTACHLOR UG/KG| 0.29-0.73 03U 03U 0.31 03U 03U 0.44 U 03U 03U 03U 03U
HEPTACHLOR EPOXIDE |UG/KG| 0.21-0.51 |54 & 1.08] 0 ©8r 041 | s et 1.03 021U 021U 031U}« 024 o210} . - 022] « 044
METHOXYCHLOR UG/KG| 3.1-78 3.2 U Seee3.05 AL 32U 32U 473U 32U 3.17U 32U 32U
MIREX UG/KG| 0.65-1.6 33U 33U 0.66 U 0.66 U 0.67U 098U] 067U] 066U 067U 0.67U
TOXAPHENE UG/KG| 62-150 63.0U] 630U 62.75U] 62.67U 630Ul 9233U] 6333U] 63.33U| 63.33U 63.25U

U = not detected in any sample within reach; value represents mean detection limit (DL).

NOTE: Shaded and bolded values represent mean concentrations for analytes detected in at least one sample. Means calculated with ND=DL.




TABLE 3-10 MEAN CONCENTRATIONS OF ORGANOPHOSPHORUS PESTICIDES (UG/KG) IN SEDIMENT
FROM BALTIMORE HARBOR APPROACH CHANNELS (1998) AND PLACEMENT SITE 104 (1997)

ANALYTE

REACH ID:
SAMPLE TYPE:
SAMPLE SIZE (N):

UNIT DL (RANGE)

Inside Site
104

Outside Site
104

Brewerton
Eastern
Extension

Craighill

Craighill
Angle

Craighill
Entrance

Craighill
Upper
Range

Cutoff
Angle

Swan
Point

Tolchester

Grab

Grab

Grab

Grab

Grab

Grab

Grab

Grab

Grab

Grab

4

4

4

3

2

3

3

3

3

AZINPHOS METHYL

UG/KG 33-34

DEMETON

UG/KG 33-34

ETHYL PARATHION

UG/KG 33-34

MALATHION

UG/KG 33-34

METHYL PARATHION

UG/KG 33-34




TABLE 3-11 MEAN CONCENTRATIONS OF PCB AROCLORS (UG/KG) IN SEDIMENT FROM BALTIMORE
HARBOR APPROACH CHANNELS (1998) AND PLACEMENT SITE 104 (1997)

Brewerton Craighill
Inside Site] Outside Eastern Craighill | Craighill | Upper Cutoff Swan
REACH ID: 104 Site 104 Extension Craighill Angle Entrance | Range Angle Point Tolcilester
SAMPLE TYPE:| Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
SAMPLE SIZE (N): 4 4 4 3 2 3 3 3 3 4
ANALYTE UNIT DL (RANGE)
AROCLOR 1016 UG/KG 1.1-12 1.1U 1.1U 1.1U 1.1U 1.1U 1.1U 1.1U 1.1U 1.1U 1.13U
AROCLOR 1221 UG/KG 9.8-11 100U 10.0U 993U 993U 995U 997U 10.0U] 993U 9.93U 10.25U
AROCLOR 1232 UG/KG 29-33 30U 30U 298U 300 30U 30U 30U 297U 30U 3.08U
AROCLOR 1242 UG/KG| 098-1.1 1.0U 1.0U 0.99 U 0.99 U 1.0U 1L.OUp S ad.d] 099U 0.99 U 1.02U
AROCLOR 1248 UG/KG 1.8-2 1.8U 1.8U 1.8U 1.8U 1.8U 1.8U 1.8U} =+ 2.53 1.8U 1.85U
AROCLOR 1254 UG/KG 25-29 A4 R 333 a1 3.52 26U 2.6 Uliaeed.93] merySll 26U 267U
AROCLOR 1260 UG/KG 1.1-12 FEA4.03 ] neEii2.4] i1 6.88 1.1U 1.1 U ESdas3.57 stk 2,63 B 3133 1 54691143

U = not detected in any sample within reach; value represents mean detection limit (DL).

NOTE: Shaded and bolded values represent mean concentrations for analytes detected in at least one sample. Means calculated with ND=DL.




TABLE 3-12 MEAN CONCENTRATIONS OF PCB CONGENERS (UG/KG) IN SEDIMENT FROM BALTIMORE
HARBOR APPROACH CHANNELS (1998) AND PLACEMENT SITE 104 (1997)

Brewerton Craighill
Inslde | Outside Eastern Craighill | Cralghlll | Upper | Cutoff| Swan
REACH ID:| Site 104 | Site 104 | Extension | Cralghlll Angle Entrance | Range | Angle | Point | Tolchester
SAMPLE TYPE:| Grab Grab Grab Grab Grab Grab Grab Grab | Grab Grab
SAMPLE SIZE (N): 1 1 1 0 0 2 3 1 0 0
ANALYTE UNIT DL (RANGE)

BZ# 8* UG/KG| 0.95-0.98 097U] 097U 095U NA NA 0.96 U 098 U| 098U| NA NA
BZ# 18* UG/KG| 0.71-0.73 072U] 072U 071U NA NA 071U 0.73 U} 0.73 U] NA NA
BZ# 28* UG/KG| 0.82-0.85 0.84U 0.84 U 082U NA NA 0.83 U 0.85U] 0.85U| NA NA
BZ# 44* UG/KG| 0.71-0.73 072U} 0.72U 071U NA NA 071U 073 U] 0.73U{ NA NA
BZ# 49 UG/KG| 0.95-0.98 097U} 097U 095U NA NA 096 U 098U| 098U|] NA NA
BZ# 52* UG/KG 1.3-1.3 1.3U 13U 1.3U NA NA 13U 13U 13U NA NA
BZ# 66* UG/KG| 0.87-0.9 089U} 0.89U 0.87U NA NA 0.89 U 09U] 09U] NA NA
BZ# 77* UG/KG 1.8-1.8 1.8U 1.8U 1.8U NA NA 1.8U 1.8U 1.8U| NA NA
BZ# 87 UG/KG| 0.8-0.83 082U| 0.82U 08U NA NA 081U 0.83U] 0.83U] NA NA
BZ# 101* UG/KG| 0.81-0.84 0.83 U 0.83 U 081U NA NA =i 0.88 0.84U| 0.84U| NA NA
BZ# 105* UG/KG| 0.84-0.87 0.86 U 0.86 U 0.84 U NA NA 085U 0.87U| 0.87U| NA NA
BZ#118* UG/KG 0.98 - 1 1.0U 1.0U 098 U NA NA 1.0U 1.0U| 1.0U| NA NA
BZ# 126* UG/KG 1.3-1.3 1.3U 13U 13U NA NA 1.3U 1.3U] 13U NA NA
BZ# 128* UG/KG 0.98 - 1 10U 1.0U 098 U NA NA 1.0U 1.0U| 1.0U] NA NA
BZ# 138* UG/KG 0.98 - 1 1.0U 1.0 Upiois 1.6 NA NA 1.0U 1.0U|] 1.0U] NA NA
BZ# 153* UG/KG| 0.98-4.8 099 U| 0.99 Ujsanien2.7 NA NA 098 U 1.0U] 1.0U}] NA NA
BZ# 156 UG/KG 1.2-1.2 1.2U 12U 1.2U NA NA 1.2U 12U 1.2U| NA NA
BZ# 169* UG/KG 1.6-1.6 1.6 U 1.6 U 1.6 U NA NA 1.6 U 1.6U[ 1.6Ul NA NA
BZ# 170* UG/KG| 0.96-0.99 0.98 U]  0.98 Ujssissa 1.0 NA NA 097U 099U] 099U|] NA NA
BZ# 180* UG/KG 1.1-1.1 1.1U 1.1 Ui 2.1 NA NA 1.1U 1.1U| 11U} NA NA
BZ# 183 UG/KG| 0.62-0.64 063U} 0.63U 062U NA NA 0.63U 0.64 U] 064 U] NA NA
BZ# 184 UG/KG| 0.77-0.8 079U} 0.79U 077U NA NA 079U 08U] 0.8U|] NA NA
BZ# 187* UG/KG| 0.76-0.79 078U 0.78 USSR 1.4l NA NA 078 U] 0.79U] 0.79U] NA NA
BZ# 195 UG/KG 1.2-1.2 1.2U 1.2U 1.2U NA NA 1.2U 1.2U] 1.2U] NA NA
BZ# 206 UG/KG 1.2-1.2 1.2U 1.2U 1.2U NA NA 12U+« 127] 12U NA NA
BZ# 209 UG/KG 0.98-1 NA NA 098 U NA NA e 12510 147 1.0U[ NA NA
TOTAL PCB (ND=0)** UG/KG - 0.0 0.0 17.6 NA NA 0.9 0.0 0.0] NA NA
TOTAL PCB (ND=1/2DL)** UG/KG - 18.7 18.7 31.3 NA NA 19.13 18.7 18.8] NA NA
TOTAL PCB (ND=DL) UG/KG - 37.4 374 449 NA NA 37.3 37.5 37.6] NA NA

U = not detected in any sample within reach; value represents mean detection limit (DL).

* = PCB congeners used for total PCB summation, as per Table 9-3 of the ITM (USEPA/USACE 1998). Total multipled by a factor of 2 as per NOAA 1993,

* #= Note that the mean of total PCBs for individual samples is not equivalent to the sum of mean individual PCBs for ND=0 and ND=1/2DL.

NA = not analyzed.

NOTE: Shaded and bolded values represent mean concentrations for analytes detected in at least one sample. Means calculated with ND=DL.



TABLE 3-13 MEAN CONCENTRATIONS OF PAHs (UG/KG) IN SEDIMENT FROM BALTIMORE HARBOR
APPROACH CHANNELS (1998) AND PLACEMENT SITE 104 (1997)

Brewerton Craighill
Inside | Outside Eastern Craighill | Craighill | Upper | Cutoff | Swan
REACH ID:| Site 104 | Site 104 | Extension | Craighill Angle | Entrance| Range Angle | Point | Tolchester
SAMPLE TYPE:| Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
SAMPLE SIZE (N):[ 4 4 4 3 J 3 3 3 3 4
ANALYTE UNIT DL (RANGE)
ACENAPHTHENE UG/KG 16 - 16 160 U| 16.0 U[iSiasisagl.s 16.0 Ui 5.20.5 16.0 U 16.0 U] 16.0 U| 16.0 Ujieiil 655
ACENAPHTHYLENE UG/KG 35-45  |:404440.0] 35.75U 3775U] 360U 365U 35.67U 36.0 U] 35.67 U] 360U 36.0 U
ANTHRACENE UG/KG| 0.86-09 [5:827.82|55u2.91] & (U152 Bl 5.7 5] 105 2,53 i 2.53| 203 4| 02, 86] S5 a14.0
BENZ[AJANTHRACENE UG/KG| 0.79 - 0.83 | §i#$36.95| S87.6| saties HER1A44| 8831275 i 5.9 e - - 84| K84833| 15543 i kiivi2d.9
BENZO[A]PYRENE UG/KG| 076-28 |358#422)811:38| 488 1.45 U|{8L£16,0 P59 en 933 §58.9.8] NS5 | B 3452
BENZO[BJFLUORANTHENE |UG/KG| 1.7-1.7 |%87333|%#15.43] 88 B 043]iaee29.5] + %13.83] . 133351233 49,7 L SE105.0
BENZO[G,H,I]JPERYLENE UGKG| 19-19 [#27.65|i9.4| 88 “38336, 1.9U .95] ieaiei3.4] oy 5.83] 05 6.03[ B3 33] s gs31 S
BENZO[KJFLUORANTHENE [UG/KG| 081-0.85 |ViFsii19.0] 58552348 0,92 585 M»s&gms.o e 4:37] %04 6| ae2 43| a 16,18
CHRYSENE UG/KG| 1.1-1.1 [i%165:67{1%:13.38 vmwzs 2| a7 |sem107s) 0 v sal o 7.0 26.87]: 05,974 553453
DIBENZ[A,HJANTHRACENE [UG/KG| 1.9-1.9 |#m513]i002.6] 4 #e93.58 19U 19U 19U 19U 19U] 19U} s =278
FLUORANTHENE UG/KG 28-3 50550959 415,82 IAEIIRTO.75 | SN 8 4.1 | 2B 33.0] e 11,33 0 15.33) 1 15.0] 0113 i &N 66 45
FLUORENE UG/KG| 3.5-3.7 |#5115.55]¥4:10.15} 50499.25 3.6 U ildin21:35]sias waoo 6,73] 451017181253 S0
INDENO[1,2,3-CDIPYRENE | UG/KG 1.7- 1.7 | £88020.6| 5827.45| SRR 22.35 | iaidi2:13| sl 0,15] o8 g s87emenal 1.7ujE
NAPHTHALENE UG/KG 17 - 17 ©2279,0{7:718.75] i £193.0 17.0 Ul s @8 37,0} ¢ 22,67 0 2000 19.0] }
PHENANTHRENE UG/KG| 0.68-0.82 [e:87.13]86% 103 57.25] ied2.24] 223,00 97710 8971 .7.53] . 48.9
PYRENE UG/KG| 0.83-0.87 |ii102.5] s 16.1|sessaq2:5iaii1.93] 0 aei21.s] . 627].  943[ . 9.13[ 953~ 6317
TOTAL PAH (ND=0)* UG/KG 807 129 782 18.3 251 83.8 112 109 82 665
TOTAL PAH (ND=1/2DL)* UG/KG - 830.56] 164.11 803.05 60.79]  274.98 117.55 143.16] 141.93] 116.20 690.03
TOTAL PAH (ND=DL) UG/KG - 854.42] 198.75 824.40 103.25 299.10 151.33 174.30] 174.97| 150.73 715.20

U = not detected in any sample within reach; value represents mean detection limit (DL).

NOTE: Shaded and bolded values represent mean concentrations for analytes detected in at least one sample. Means calculated with ND=DL.

* = Note that the mean of total PAHs for individual samples is not equivalent to the sum of mean individual PAHs for ND=0 and ND=1/2DL.




TABLE 3-14 MEAN CONCENTRATIONS OF METALS (MG/KG) IN SEDIMENT FROM BALTIMORE

HARBOR APPROACH CHANNELS (1998) AND PLACEMENT SITE 104 (1997)

Brewerton Craighill
Inside Outside Eastern Craighill | Craighill Upper Cutoff Swan
REACH ID:| Site 104 | Site 104 Extension Craighill Angle Entrance Range Angle Point Tolchester
SAMPLE TYPE:| Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
SAMPLE SIZE (N): 4 4 4 3 z 3 3 3 3 4
ANALYTE  UNIT DL (RANGE)

ALUMINUM [MG/KG| 55-127 [i#12245.0] :13425.0 Mnmso.o £4:9146.67|¥%:10725.0] ©412583.33| + 17033.33} 1%18766.67| »+18400.0 iééwzoopo.o
ANTIMONY MG/KG| 0.09-0.11 |[#82853:96] < 0.96] it 26] iy 0,62] LUUsEE1.02| B85 0.85)  r 10| vein 10025 094,0.93 | s
ARSENIC MG/KG| 0.2-0.22 |#5%42:38]18113.38| 196.67] (% 13.55]i0 12.87) ¢+ 1163 1267 ¢ 10630
BERYLLIUM |MG/KG| 0.02-0.02 128 1133 s 0.72] 125| W 109[ e 7 14| F esm 1.6] 50 0 143 1
CADMIUM MG/KG| 0.06-0.67 [|23:15.13]" 1 =8.73 0.06 U 03U 0.08 U 03U 03U 0.61 U
CHROMIUM  [MG/KG| 0.39-0.45 |is8i"68.3|%1437.52 SBrI81]5 «- m“sa.ls L e 45.77) e 51730 2.33.83) s ?g,a;las.os
COPPER MG/KG| 0.2-022 [#98135.07]#83822]% 5'2;1 922017 S|ai . 34870 38500 44517 37.23]77.. 14495
1IRON MG/KG| 5.1-520 |#458175.0]% 34625.0 ﬂfﬁs&dig:o $927980.0 4600.0]% 33533.33| +33566.67) 1 139166.67| 36166.67] . 42100
LEAD MG/KG| 0.09-0.11 |328246,82] 2% 42.83] Salinai86.4| 8031169 g B 40.0] oevdT.2] 0 157.33] 8 139.6] ¢ SEd02
MANGANESE |MG/KG| 0.78-8 | 4/%894.0| #%2037.5 ?‘JWI@S.O 404.548.67)1%451050.0{ 50 1014.0] © :3096.67| ©£3756.67]  1090.0 . 10060
MERCURY MG/KG| 0.04-0.05 |#Ess1i14]5s = 0.23]: 0.05U 0:17{ enan 0.2] 7 r 024] 0 0 v0.26] - o 015 018
NICKEL MG/KG| 0.49-0.56 |84836.52]%3%40.63 i 019,97 :75]%0 00 31.93 ﬁa-ﬂmz 23] 050.07]. 23957
SELENIUM MG/KG| 0.2-0.22 [ia24.95 45 1.75] %% 0.2 Ul# Al 0.8 i W00, 0.87) .
SILVER MG/KG| 0.09-0.11 NA NA e 0.1U ::&Ea:som 0.1U]& " w027 70.74] 5
THALLIUM MG/KG| 0.08-0.55 [&80.46] 0.15U[ 88 0.14] w05 a0t e o 047] 01| 1045 013 ,,, T ?ﬁoqg
ZINC MG/KG| 12-13  [441640.25] ~228.25] 88 #91279.0{ °° " 1 99,73| 58 1233.0] 4k 183.0) . 026033 198.33] & 1206.43

U = not detected in any sample within reach; value represents mean detection limit (DL).

NA = not analyzed.

NOTE: Shaded and bolded values represent mean concentrations for analytes detected in at least one sample. Means calculated with ND=DL.



TABLE 3-15 CONCENTRATIONS OF BUTYLTINS* (UG/KG) IN SEDIMENT FROM BALTIMORE HARBOR

APPROACH CHANNELS (1998) AND PLACEMENT SITE 104 (1997)

Brewerston Craighill
Inside | Outside Eastern Craighill | Craighill Upper Cutoff | Swan
REACH ID:| Site 104 | Site 104 | Extension | Craighill Angle Entrance Range Angle Point Tolchester
SAMPLE TYPE:| Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
SAMPLE SIZE (N): 0 0 0 1 1 1 1 1 1 1
ANALYTE UNIT DL (RANGE)
MONOBUTYLTIN 2.05-2.05 NA NA NA 205U 205U 205U 205U} 205U 205U
DIBUTYLTIN 3.11-3.11 NA NA NA #258403.631 08 311U =5,03] 3.11U] 311U 311U
TRIBUTYLTIN 1.88 - 1.88 NA NA NA A 107 0% 1.88 Ufiiie 7.65) 21312 0 3,681 9427

U = not detected.

* = Butyltin analyzed only at one location within each channel reach.

NA = not analyzed.

NOTE: Shaded and bolded values represent detected concentrations.




TABLE 3-16 MEAN CONCENTRATIONS OF ANALYTES EXCEEDING TELs (1997-1998)
Brewerton Craighill
TEL Inside | Outside | Eastern Craighill | Craighill | Upper | Cutoff Swan
.ANALYTE UNIT VALUE | Site 104 | Site 104 | Extension | Craighill | Angle | Entrance | Range | Angle Point Tolchester
ARSENIC MG/KG 7.24 42.38 13.38 14.03 13.55 12.87 11.63 12.67 10.63 11.85
CADMIUM MG/KG 0.676 15.13 8.73
CHROMIUM MG/KG 523 68.30
COPPER MG/KG 18.7] 135.08 38.23 45.28 20.17 37.75 34.87 38.50] 45.17 37.23 44 .95
LEAD MG/KG 30.24| 246.83 42.83 56.40 47.05 40.0 47201 57.33 39.60 40.20
MERCURY MG/KG 0.13 1.14 0.23 0.23 0.18 0.20 0.24 0.26 0.15 0.18
NICKEL MG/KG 15.9 36.53 40.63 56.43 19.97 36.75 31.93 42.23 50.07 39.57 53.73
SILVER MG/KG 0.73 1.05 0.74
ZINC MG/KG 124] 640.25 228.25 279.0 233.0 183.0 235.0] 260.33 198.33 206.43
ACENAPHTHENE UG/KG 6.71 16.0 U 16.0 U 73.5 16.0 U 20.5 16.0 U 16.0U] 16.0U 16.0 U 65.5
ACENAPHTHYLENE UG/KG 5.87 40.0] 35.75U 37.75 U 36.0U 36.5U 35.67U] 36.67U| 36.67 U 360U 36.0U
ANTHRACENE UG/KG 46.85
BENZ[AJANTHRACENE UG/KG 74.83
BENZO[A]PYRENE UG/KG 88.81
CHRYSENE UG/KG 107.77
DIBENZ{A ,HJANTHRACENE UG/KG 6.22
FLUORANTHENE UG/KG 112.82
FLUORENE UG/KG 21.17) 115.55 99.25 21.35 84.40
NAPHTHALENE UG/KG 34.57 79.0 93.0 37.0 65.25
PHENANTHRENE UG/KG 86.68 87.13
PYRENE UG/KG 152.66
TOTAL PAH (ND=0) UG/KG 1684.06
TOTAL PAH (ND=1/2DL) UG/KG 1684.06
TOTAL PAH (ND=DL) UG/KG 1684.06
4,4-DDD UG/KG 1.22 1.27
4,4-DDE UG/KG 2.07
44-DDT UG/KG 1.19
CHLORDANE UG/KG 226] 6.40U 6.40 U 6.40 U 6.40U 6.40 U 9.60 U 6.40U| 6.40U 6.40 U 6.40 U
DIELDRIN UG/KG 0.715
GAMMA-BHC UG/KG 0.32 0.35
TOTAL PCB (ND=0) UG/KG 21.55
TOTAL PCB (ND=1/2DL) UG/KG 21.55 31.27
TOTAL PCB (ND=DL) UG/KG 21.55] 3736 U] 37.36U 44.94 37.33 37.49] 37.56 U
2-METHYLNAPHTHALENE UG/KG 20.21 77.25 290U 38.5 290U 29.0 U| 28.67U 290U 75.5
BIS(2-ETHYLHEXYL) PHTHALATE UG/KG 182.16 203.0 212.67 235.50

U = not detected; mean detection limit exceeds TEL value.




TABLE 3-17 MEAN CONCENTRATIONS OF ANALYTES EXCEEDING PELs (1997-1998)

Brewerton Craighill
PEL Inside | Outside | Eastern Craighill| Craighill Upper Cutoff Swan
ANALYTE UNIT VALUE | Site 104 | Site 104 | Extension | Craighill | Angle | Entrance Range Angle Point Tolchester

ARSENIC MG/KG 41.6 42.38
CADMIUM MG/KG 421 15.13 8.73
CHROMIUM MG/KG 160.4
COPPER MG/KG 108.2 135.08
LEAD MG/KG 112.18 246.83
MERCURY MG/KG 0.696 1.14
NICKEL MG/KG 428 56.43 50.07 53.73
SILVER MG/KG 1.7
ZINC MG/KG 271 640.25 279.0
ACENAPHTHENE UG/KG 88.9
ACENAPHTHYLENE UG/KG 127.87
ANTHRACENE UG/KG 245
BENZ[AJANTHRACENE UG/KG 692.53
BENZOJ[A]JPYRENE UG/KG 763.22
CHRYSENE UG/KG 845.98
DIBENZ[A ,HJANTHRACENE UG/KG 134.61
FLUORANTHENE UG/KG| 1493.54
FLUORENE UG/KG 144.35
NAPHTHALENE UG/KG 390.64
PHENANTHRENE UG/KG 543.53
PYRENE UG/KG 1397.6
TOTAL PAH (ND=0) UG/KG| 167704
TOTAL PAH (ND=1/2DL) UG/KG{ 167704
TOTAL PAH (ND=DL) UG/KG| 16770.4
4,4-DDD UG/KG 7.81
4,4-DDE UG/KG 374.17
4,4-DDT UG/KG 4.77
CHLORDANE UG/KG 4.79 6.40 U 640U 640U 640U| 640U 9.63U 6.40 U 6.40 U 640U 640U
DIELDRIN UG/KG 43
GAMMA-BHC UG/KG 0.99
TOTAL PCB (ND=0) UG/KG 188.79
TOTAL PCB (ND=1/2DL) UG/KG 188.79
TOTAL PCB (ND=DL) UG/KG 188.79

UG/KG 201.28

UG/KG| 2646.51

2-METHYLN THALENE
BIS(2-ETHY L) PHTHALATE
U = not detected¥ tion limit exceeds PEL value.




TABLE 3-18 FREQUENCY OF DETECTION ® BY ANALYTICAL
FRACTION FOR SEDIMENTS FROM BALTIMORE HARBOR APPROACH
CHANNELS, INSIDE SITE 104, AND OUTSIDE SITE 104 (1997 -1998)

DETECTION FREQUENCY PERCENT DETECT

ANALYTICAL FRACTION Approach | pside Site | Outside Site Approach |jpside Site| Outside
Channels ® 104 104 Channels ® 104 Site 104

VOCs 20/850 0/136 0/136 2.4% 0% 0%
SVOCs . 28/1275 2/208 2/208 2.1% 1% 1%
Chlorinated Pesticides 20/550 7/88 4/88 3.6% 8% 4.5%
Organophosphorus Pesticides 0/145 0/20 0/20 0% 0% 0%
PCB Aroclors 27/174 3/28 2/28 15.4% 11% 7%
PCB Congeners 11/182 0/25 0/25 6% 0% 0%
PAHs 282/400 55/64 43/64 71% 86% 67.2%
Metals 337/400 57/60 56/60 84% 95% 93%
Butyltins 9/24 NT NT 37.5% NT NT

TOTAL 734/4000 124/629 107/629 18.4% 19.7% 17.0%

(a) = total number of detected analytes / total number of analytical tests.
(b) = combined total for all approach channels.
NT = not tested




TABLE 3-19 NUMBER OF MEAN CONCENTRATIONS IN TARGET ANALYTE FRACTIONS IN

SEDIMENTS THAT EXCEED TELs (1997-1998)

Brewerton Craighill
Inside | Outside | Eastern Craighill | Craighill | Upper Cutoff Swan
ANALYTE Site 104 | Site 104 | Extension| Craighill Angle Entrance | Range Angle Point | Tolchester
METALS 8 7 7 2 6 6 6 6 7 6
PAHs 5 2 4 2 4 2 2 2 2 4
PESTICIDES 1 1 1 1 1 3 1 1 1 1
TOTAL PCBs (ND=DL) 0 0 1 0 0 0 0 0 0 0
SEMIVOLATILE ORGANIC COMPOUNDS 0 0 1 2 1 2 1 1 1 2
TOTAL # OF TEL EXCEEDANCES 14 10 14 7 12 13 10 10 11 13




TABLE 3-20 NUMBER OF MEAN CONCENTRATIONS IN TARGET ANALYTE FRACTIONS IN

SEDIMENTS THAT EXCEED PELs (1997-1998)

Inside Site
104

Outside
Site 104

Brewerton
Eastern
Extension

Craighill

Craighill
Angle

Craighill
Entrance

Craighill
Upper
Range

Cutoff
Angle

Tolchester

" IMETALS

6

2

0

0

0

1

1.

PAHs

PESTICIDES

PCBs, TOTAL

SEMIVOLATILE ORGANIC COMPOUNDS

0
1
0
0
1

TOTAL # OF PEL EXCEEDANCES




TABLE 3-21 CONCENTRATIONS OF INORGANIC NON-METALS (MG/L) IN ELUTRIATES* FROM
BALTIMORE HARBOR APPROACH CHANNELS (1998)

Craighill Craighill
Craighill Entrance/ |Upper Range/
REACH ID: Angle Craighill Cutoff Angle | Swan Point Tolchester
ANALYTE UNIT DL
CHROMIUM (HEXAVALENT) MG/L [ 0.01 0.01U 0.01U 0.01U 0.01U 0.01U
CYANIDE MG/L | 0.01 . 0.01U 0.01U 0.01U 0.01U 0.01U
NITROGEN, AMMONIA MG/L | 0.1 [EEseuss 'afs;%as 8| g A L7 5 7058 sgﬂgagzﬁ FIE e KK
NITROGEN, NITRATE AND NITRITE MG/L | 0.05 [&ss .0’ 0.05U}#E" x%& 0.09] i 007 A *s:*ﬂbu
NITROGEN, TOTAL KJELDAHL MG/L | 025 |ESs 0. Bl a9 2. 0.25U 1.7
OXYGEN DEMAND, BIOCHEMICAL MGL| 1 |4 , 46| ey 253 wflé‘é?%%é‘fG 8 48] 4&:&3‘{&?4‘1
OXYGEN DEMAND, CHEMICAL MG/ | 10 [&EEeisg 4| sy o5 113 20 80 o 384 B aes i 2102 et 11137
PHOSPHORUS, TOTAL MG/L | 0.05 |&=sea0.09 W&fmss g s 021 LB 024 KRB 03] 0.05U
SULFIDE, TOTAL MGL]| 1 2U 2U 2U 1U U
TOTAL ORGANIC CARBON MG/L| 1 1U 1U \U | Gpdase @1 2| G 50 1.6

U = not detected.

DL = detection limit.

NOTE: Shaded and bolded values represent detected concentrations.

* = Results from one elutriate sample per reach.




TABLE 3-22 CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS (UG/L) IN
ELUTRIATES* FROM BALTIMORE HARBOR APPROACH CHANNELS (1998)

Brewerton Craighill Craighill
Eastern Craighill Entrance/ |Upper Range
REACH ID:| Extension Angle Craighill Cutoff Angle | Swan Polnt | Tolchester
ANALYTE UNIT DL
1,1,1-TRICHLOROETHANE UG/L R 2U 2U 2U 2U 2U 2U
1,1,2,2-TETRACHLOROETHANE UG/L | 09 0.9U 0.9U 0.9U 0.9U 0.9U 0.9U
1,1,2-TRICHLOROETHANE UG/L| 0.5 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U
1,1-DICHLOROETHANE UG/L | 0.8 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U
1,1-DICHLOROETHYLENE UG/L 1 1U 1U 1U 1U 1U 1U
1,2-DICHLOROBENZENE UG/L 2 2U 2U 2U 2U 2U 2U
1,2-DICHLOROETHANE UGL | 04 04U 0.4U 0.4U 04U 0.4U 0.4U
1,2-DICHLOROPROPANE UG/L | 0.5 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U
1,4-DICHLOROBENZENE UG/L 3 3U 3U 3U 3U 3U 3U
2-CHLOROETHYL VINYL ETHER UG/L 2 2U 2U 2U 2U 2U 2U
ACROLEIN UG/L 18 18U 18U 18U 18U 18U 18U
ACRYLONITRILE UG/L 12 12U 12U 12U 12U 12U 12U
BENZENE UG/L| 0.5 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U
BROMODICHLOROMETHANE UG/L | 04 0.4U 0.4U 0.4U 04U 0.4U 0.4U
BROMOMETHANE UG/L 2 2U 2U 2U 2U 2U 2U
CARBON DISULFIDE UG/L | 0.8 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U
CARBON TETRACHLORIDE UG/L 1 1U 1U 1U 1U 1U 1U
CFC-11 UG/L 2 22U 2U 2U 2U 2U 2U
CFC-12 UG/L 1 1U 1U 1U 1U 1U 1U
CHLOROBENZENE UG/L| 04 04U 0.4U 0.4U 04U 0.4U 0.4U
CHLORODIBROMOMETHANE UG/L 4 4U 4U 4U 4U 4U 4U
CHLOROETHANE UG/L 2 2U 22U 2U 2U 2U 2U
CHLOROFORM UG/L| 0.7 0.7U 0.7U 0.7U 0.7V 0.7U 0.7U
CHLOROMETHANE UG/L 1 1U 1U 1U 1U 1U 1U
C1S-1,3-DICHLOROPROPENE UG/L| 04 04U 0.4U 0.4U 0.4U 0.4U 0.4U
DICHLOROMETHANE UG/L 0.7 eiiveiinl? 0.7U| i i 6 07U saiimorni B esian.. - 6
ETHYLBENZENE UG/L| 0.5 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U
M-DICHLOROBENZENE UG/L 3 3U 3U 3U 3U 3U 3U
METHYLBENZENE UG/L| 04 04U 0.4U 0.4U 04U 0.4U 0.4U
TETRACHLOROETHENE UG/L | 0.6 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U
TRANS-1,2-DICHLOROETHENE UG/L | 0.7 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U
TRANS-1,3-DICHLOROPROPENE UG/L| 04 0.4U 0.4U 0.4U 04U 0.4U 0.4U
TRIBOMOMETHANE UG/L| 04 0.4U 0.4U 04U 04U 0.4U 04U
TRICHLOROETHYLENE UG/L | 0.5 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U
VINYL CHLORIDE UG/L| 0.9 0.9U 0.9U 0.9U 0.9U 0.9U 0.9U

U = not detected.
DL = detection limit.
NOTE: Shaded and bolded values represent detected concentrations.

* = Results from one elutriate sample per reach.



TABLE 3-23 CONCENTRATIONS OF SEMIVOLATILE ORGANIC COMPOUNDS (UG/L) IN
ELUTRIATES* FROM BALTIMORE HARBOR APPROACH CHANNELS (1998)

Brewerton Craighill Craighill
Eastern Craighill Entrance/ |Upper Range/
REACH ID:| Extension Angle Craighill Cutoff Angle | Swan Point Tolchester
ANALYTE UNIT DL

1,2,4-TRICHLOROBENZENE UG/L 3 3U 3U 3U 3U 3U 3U
1,2-DIPHENYLHYDRAZINE UG/L 5 SU SU SU s5U 5U SU
1-METHYLNAPHTHALENE UG/L 5 5U SU SU 5U 5U 10U
2,2'-OXYBIS(1-CHLOROPROPANE) UG/L 4 4U 4U 4U 4U 4U 4U
2,4,5-TRICHLOROPHENOL UG/L 3 3U 3U 3U 3U 3U 3U
2,4,6-TRICHLOROPHENOL UG/L 3 3u 3U 3U 3U 3U 3U
2,4-DICHLOROPHENOL UG/L 3 3U 3U 3U 3U 3U 3U
2,4-DIMETHYLPHENOL UG/L 3 3U 3U 3U 3U 3U U
2,4-DINITROPHENOL UG/L 6 6U 6U 6U 6U 6U 6U
2,4-DINITROTOLUENE UG/L 4 4U 4U 4U 4U 4U 4U
2,6-DINITROTOLUENE UG/L 4 4U 4U 4U 4U 4U 4U
2-CHLORONAPHTHALENE UG/L 3 3U 3U 3U 3U 3U 3U
2-CHLOROPHENOL UG/L 3 3U 3U 3U 3U 3U 3U
2-METHYL-4,6-DINITROPHENOL UG/L 6 6U 6U 6U 6U 6U 6U
2-METHYLNAPHTHALENE UG/L 3 3U 3U 3U 3U 3U 3U
2-METHYLPHENOL UG/L 4 4U 4U 4U 4U 4U 4U
2-NITROANILINE UG/L 5 SU 5U SU SU 5U 5U
2-NITROPHENOL UG/L 3 3U 3U 3U 3U 3U 3U
3,3-DICHLOROBENZIDINE UG/L 4 4U 4U 4U 4U 4U 4U
3,4-METHYLPHENOL UG/L 4 4U 4U 4U 4U 4U 4U
3-NITROANILINE UG/L 4 4U 4U 4U 4U 4U 4U
4-BROMOPHENYL PHENYL ETHER UG/L 5 SU SU 5U SU SU 5U
4-CHLORO-3-METHYLPHENOL UG/L 4 4U 4U 4U 4U 4U 4U
4-CHLOROPHENYL PHENYL ETHER UG/L 4 4U 4U 4U 4U 4U 4U
4-NITROPHENOL UG/L 5 SU SU 5U SU 5U SU
BENZIDINE UG/L I8 18U 18U 18U 18U 18U 18U
BENZYL ALCOHOL UG/L 4 4U 4U 4U 4U 4U -4U
BENZYL BUTYL PHTHALATE UG/L 4 4U 4U 4U 4U 4U 4U
BIS(2-CHLOROETHOXY)METHANE UG/L 4 4U 4U 4U 4U 4U 4U

UG/L 4 4U 4U 4U 4U 4U 4U

BIS(2-C¥OETHYL} ETHER

Page 1 o

rs




ANALYTE

REACH ID:
UNIT

=
-~

TABLE 3-23 (CONTINUED)

Brewerton
Eastern
Extension

Craighill
Angle

Craighill
Entrance /
Craig_fhill

Craighill
Upper Range /
Cutoff Angle

Swan Point

Tolchester

BIS(2-ETHYLHEXYL) PHTHALATE

UG/L

7U

7U

7U

7U

7U

CARBAZOLE

UG/L

SU

5U

S5U

S5U

SU

CYCLOHEXANONE

UG/L

S5U

SU

SU

SU

5U

DI-N-BUTYL PHTHALATE

UG/L

4U

4U

4U

4U

4U

DI-N-OCTYL PHTHALATE

UG/L

4U

4U

4U

4U

4U

DIBENZOFURAN

UG/L

4U

4U

4U

4U

4U

DIETHYL PHTHALATE

UG/L

3U

3U

3U

3U

3U

DIMETHYL PHTHALATE

UG/L

3U

3U

3U

3U

3U

HEXACHLORO-1,3-BUTADIENE

UG/L

4U

4U

4U

4U

4U

HEXACHLOROBENZENE

UG/L

6U

6U

6U

6U

6U

HEXACHLOROCYCLOPENTADIENE

UG/L

2U

2U

2U

2U

2U

HEXACHLOROETHANE

UG/L

3U

3U

3U

3U

3U

METHANAMINE, N-METHYL-N-NITROSO

UG/L

4U

4U

4U

4U

4U

N-NITROSODI-N-PROPYLAMINE

UG/L

4U

4U

4U

4U

4U

N-NITROSODIPHENYLAMINE

UG/L

4U

4U

4U

4U

4U

NITROBENZENE

UG/L

4U

4U

4U

4U

4U

P-CHLOROANILINE

UG/L

5U

5U

SU

SU

5U

P-NITROANILINE

UG/L

4U

4U

4U

4U

4U

PENTACHLOROPHENOL

UG/L

5U

SU

5U

5U

5U

PHENOL

UG/L

4U

4U

4U

4U

4U

PYRIDINE

HlajlniajunslalsaldlwindvI s |WwWIWwE]|RIEA]IWVIWV

UG/L

4U

4U

4U

4U

4U

U = not detected.

DL = detection limit.

NOTE: Shaded and bolded values represent detected concentrations.

* = Results from one elutriate sample per reach.
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TABLE 3-24 CONCENTRATIONS OF CHLORINATED PESTICIDES (UG/L) IN
ELUTRIATES* FROM BALTIMORE HARBOR APPROACH CHANNELS (1998)

Brewerton Craighlll Cralghill
Eastern Cralghlll Entrance/ |Upper Range /
REACH ID:] Extension Angle Craighill Cutoff Angle | Swan Point Tolchester
ANALYTE UNIT DL
4,4'-DDD UG/L { 0.002 0.002U 0.002U 0.002U 0.002U 0.002U 0.002U
4,4-DDE UG/L | 0.004 0.004U 0.004U 0.004U 0.004U 0.004U 0.004U
4,4-DDT UG/L | 0.003 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U
ALDRIN UG/L | 0.009 0.00899U 0.00895U 0.00899U 0.00895U 0.00899U 0.00899U
ALPHA-BHC UG/L | 0.001 0.001U L00343) . 0.00423 WOJOOK_IJ 100051 %’%‘;ESUZUU%J
BETA-BHC UG/L | 0.001 |#& 0,0037B 0.001UJJ§ =4 0.0047B| 246950.0025B| - = 10.0049J] ©:1:0.0046B
CHLORDANE UG/L | 0.04 0.04U 0.04U 0.04U 0.04U 0.04U 0.04U
CHLORBENSIDE UG/L | 0.02 0.02U 0.02U 0.02U 0.02U {4 0.02] «55 9952003
DACTHAL UG/L | 0.02 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U
DELTA-BHC UG/L | 0.001 0.001U| #8828 0,0011J 0.001U 0.001U 0.001U 0.001U
DIELDRIN UG/L | 0.003 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U
ENDOSULFAN | UG/L | 0.001 |54 £0.0063J 0.001UJ 0.001UJ 0.001UJF: 5000773 - 4:0.0067J
ENDOSULFAN II UG/L | 0.004 0.004U 0.004U 0.004U 0.004U 0.004U 0.004U
ENDOSULFAN SULFATE | UG/L | 0.004 0.004U 0.004U 0.004U 0.004U 0.004U 0.004U
ENDRIN UG/L | 0.003 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U
ENDRIN ALDEHYDE UG/L | 0.006 0.006U 0.006U 0.006U 0.006U 0.006U 0.006U
GAMMA-BHC UG/L | 0.001 0.001U 0.001U 0.001U 5"+ 0.00278 0.001Uj+ 2= 20.01B
HEPTACHLOR UG/L | 0.006 |&#5"0.008698 mﬁOiO]B YeE = 0.01B e 0,02B] 0 0 4 0.02B] L 254 0,02B
HEPTACHLOR EPOXIDE | UG/L | 0.001 |%#eis 0.0071B] %5585 0.0067B | S0 0.0027B| #5855 0.0076 B] »':% + 0.0042B] ** #..0.0031B
METHOXYCHLOR UG/L | 0.009 0.00899U 0.00895U 0.00899U 0.00899U 0.00899U 0.00899U
MIREX UG/L | 0.02 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U
TOXAPHENE UG/L | 047 0.47U 0.47U 0.47U 0.47U 047U 0.47U

U = not detected. B = found in blank. J = estimated value.

DL = detection limit.

NOTE: Shaded and bolded values represent detected concentrations.

* = Results from one elutriate sample per reach.




TABLE 3-25 CONCENTRATIONS OF ORGANOPHOSPHORUS PESTICIDES (UG/L) IN
ELUTRIATES* FROM BALTIMORE HARBOR APPROACH CHANNELS (1998)

Brewerton Craighill Craighill
Eastern Craighill Entrance/ {Upper Range/
REACH ID:| Extension Angle Craighill Cutoff Angle | Swan Point Tolchester

ANALYTE UNIT DL
AZINPHOS METHYL UG/L| 08 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U
DEMETON UG/L| 0.8 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U
ETHYL PARATHION UG/L| 0.8 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U
MALATHION UG/L | 0.8 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U

METHYL PARATHION UG/L 0.8 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U
U = not detected.

DL = detection limit.
NOTE: Shaded and bolded values represent detected concentrations.

* = Results from one elutriate sample per reach.




TABLE 3-26 CONCENTRATIONS OF PCB AROCLORS (UG/L) IN ELUTRIATES* FROM

BALTIMORE HARBOR APPROACH CHANNELS (1998)

Brewerton Craighill Craighill
Eastern Craighill Entrance/ |Upper Range /
REACH ID:| Extension Angle Craighill Cutoff Angle | Swan Point | Tolchester
ANALYTE UNIT DL
AROCLOR 1016 UG/L | 0.12 0.12U 0.12U 0.12U 0.12U 0.12U 0.12U
AROCLOR 1221 UG/L | 0.12 0.12U 0.12U 0.12U 0.12U 0.12U 0.12U
AROCLOR 1232 UG/L | 0.15 0.15U 0.15U 0.15U 0.15U 0.15U 0.15U
AROCLOR 1242 UG/L | 0.11 0.11U 0.11U 0.11U 0.11U 0.11U 0.11U
AROCLOR 1248 UG/L | 0.11 0.11U 0.11U 0.11U 0.11U 0.11U 0.11U
AROCLOR 1254 UG/L | 0.14 0.14U 0.14U 0.14U 0.14U 0.14U 0.14U
AROCLOR 1260 UG/L | 0.03 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U

U = not detected. B = found in blank. J = estimated value.

DL = detection limit.

NOTE: Shaded and bolded values represent detected concentrations.

* = Results from one elutriate sample per reach.




TABLE 3-27 CONCENTRATIONS OF PAHs (UG/L) IN ELUTRIATES* FROM BALTIMORE
HARBOR APPROACH CHANNELS (1998)

Brewerton Craighill Craighill
Eastern Craighill Entrance/ |Upper Range /
REACH ID:| Extension Angle Craighill Cutoff Angle | Swan Point Tolchester

ANALYTE UNIT
ACENAPHTHENE UG/L
ACENAPHTHYLENE UG/L
ANTHRACENE UG/L
BENZ[A]JANTHRACENE UG/L
BENZO[A]PYRENE UG/L
BENZO[BJFLUORANTHENE UG/L
BENZO[G,H,IJPERYLENE UG/L
BENZO[K]JFLUORANTHENE UG/L
CHRYSENE UG/L
DIBENZ[A,H]JANTHRACENE UG/L
FLUORANTHENE UG/L
FLUORENE UG/L
INDENO[1,2,3-CD]JPYRENE UG/L
NAPHTHALENE UG/L

=
-

3U 3U 3U 3U 3U
] 4U 4U 4U 4U
4U 4U 4U 4U 4U
3U 3U 3U 3U 3U
4U 4U 4U 4U 4U
4U 4U 4U 4U 4U
5U 5U 5U 5U 5U
3U 3U 3U 3U 3U
3U 3U 3U 3U 3U
4U 4U 4U 4U 4U
5U 5U 5U 5U 5U
au 4U 4U 4U 4U
4U 4U 4U 4U 4U
3U 3U 3U 3U 3U
PHENANTHRENE UG/L 5U 5U 5U 5U 5U
PYRENE UG/L 4U 4U 4U 4U 4U

TOTAL PAH (ND=0)** UG/L 0 0 0 0 0
TOTAL PAH (ND=1/2DL)** UG/L 31 31 31 31 31

TOTAL PAH (ND=DL) UG/L 62 62 62 62 62
U = not detected.

Hlwniwlald{nib|lwWlwini&a|lA|lWI AT W

DL = detection limit.
NOTE: Shaded and bolded values represent detected concentrations.
* = Results from one elutriate sample per reach.

*» = Note that the mean of total PAHs for individual samples is not equivalent to the sum of mean individual PAHs for ND=0 and ND=1/2DL.




TABLE 3-28 CONCENTRATIONS OF METALS (UG/L) IN ELUTRIATES* FROM
BALTIMORE HARBOR APPROACH CHANNELS (1998)

Brewerton Craighill Craighill
Eastern Craighill Entrance/ |Upper Range/
REACH ID:} Extension Angle Craighill Cutoff Angle | Swan Point Tolchester
ANALYTE UNIT DL
ALUMINUM UGL | 56 [Fomi: 145)[8s n m153J| & e 1763|5050 w0 168J| * Fie 183J) 4 §o 1620
ANTIMONY UG/L 1 BN 42BN SR 4B R AR 2B S i 28328 | 6 3.9B} 0 ElAB
ARSENIC UGL | 2 |@eEaiisl|i menlg i@t g iea17.8 r23| el M69.8)
BERYLLIUM UG/L | 0.2 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U
CADMIUM UG/L | 06 0.6UJ 0.6UJ 0.6UJ 0.6UJ 0.6UJ 0.6UJ
CHROMIUM UG/L [ 07 |88 E1.9B| 88 e 458 0.7UE 0.7UE|& ¢ @ 1.8B| 30 (38178
COPPER UG/L 2 2U 2U 2U 2U 2U 2U
IRON UG/L 52 52U} =.:1000B 52U B 52U 52U
LEAD UG/L 1 1U 1U 1U 1U 1U 1U
MANGANESE UG/L | 8 |iet 82603 5% ¢ 0 7180E] et i 7463 "0 6980 .. " i11200J) =o'+ 6850
MERCURY UG/L | 0.1 0.1U} & 1 082)| s eni0.97Bl ie . 0.12B 0.1U 0.1U
NICKEL UG/L 2 20| 2028 2UJ 2UJ 2U
SELENIUM UG/L 2 | 5.1B SLEN3.9B U S 2TB | B T2 B SR e
SILVER UG/L 1 168 1U 1U S 2 B i B 1L6B | o iy 2.
THALLIUM UG/L 1 10UJ 1UJ 1UJ 1UJ 20UJ
ZINC UG/L 12 12U 12U 12U 12U 12U

U = not detected. B = value <RL but >IDL/MDL. E =amount detected is > Method Calibration Limit. J = estimated value.

DL = detection limit.

NOTE: Shaded and bolded values represent detected concentrations.

* = Results from one elutriate sample per reach.




TABLE 3-29 FREQUENCY OF DETECTION ®® BY ANALYTICAL
FRACTION FOR ELUTRIATES FROM BALTIMORE HARBOR
APPROACH CHANNELS (1998)

PERCENT
ANALYTICAL FRACTION FREQUENCY

DETECT

VOCs

4/210

2%

SVOCs

0/324

0%

Chlorinated Pesticides

30/132

22.7%

Organophosphorus Pesticides

0/30

0%

PCB Aroclors

0/42

0%

PCB Congeners

NT

NT

PAHs

0/90

0%

Metals

43/96

45%

Butyltins

NT

NT

TOTAL

77/924

8.3%

(a) = total number of detected analytes / total number of analytical tests.
(b) = combined total for all approach channels.

NT = not tested




TABLE 3-30A CONCENTRATIONS OF DETECTED ANALYTES IN ELUTRIATES EXCEEDING
USEPA ACUTE SALTWATER CRITERIA - 1998 CHANNEL DATA

EPA Brewerton Craighill Craighill Upper
SALTWATER| Eastern Entrance/ | Range/ Cutoff
ANALYTE UNIT ACUTE Extension |Craighill Angle] Craighill Angle Swan Point Tolchester
Non-Metals
NITROGEN, AMMONIA | MG/L | 43 [
VOCs
DICHLOROMETHANE | UG/L | a | |
Pesticides
ALPHA-BHC UG/L a
BETA-BHC UG/L a
ENDOSULFAN I UG/L 0.034
GAMMA-BHC UG/L 0.16
HEPTACHLOR UG/L 0.053
HEPTACHLOR EPOXIDE | UG/L 0.053
Metals
ANTIMONY UG/L a
ARSENIC UG/L 69
CHROMIUM UG/L 1100
MANGANESE UG/L a
MERCURY UG/L 1.8
NICKEL UG/L 74
SELENIUM UG/L 290
SILVER UG/L 1.9 2.1 2.1

a = no USEPA acute saitwater criterion.

Acute criteria based on 1-hr. average exposure concentrations.

Comparisons to criteria for detected concentrations oniy.




TABLE 3-30B MIXING FACTORS REQUIRED TO COMPLY WITH USEPA ACUTE
SALTWATER CRITERIA - 1998 CHANNEL DATA

ANALYTE

UNIT

EPA
SALTWATER
ACUTE

Brewerton
Eastern
Extension

Craighill
Angle

Craighill
Entrance /
Craighill

Craighill
Upper Range /
Cutoff Angle

Tolchester

Non-Metals

NITROGEN, AMMONIA

| MG/L|

43

VOCs

DICHLOROMETHANE

| UG/L |

Pesticides

ALPHA-BHC

UG/L

BETA-BHC

UG/L

ENDOSULFAN I

UG/L

GAMMA-BHC

UG/L

HEPTACHLOR

UG/L

HEPTACHLOR EPOXIDE

UG/L

Metals

ANTIMONY

UG/L

ARSENIC

UG/L

CHROMIUM

UG/L

MANGANESE

UG/L

a

MERCURY

UG/L

1.8

NICKEL

UG/L

74

SELENIUM

UG/L

290

SILVER

UG/L

1.9

a = no USEPA acute saltwater

criterion.

Acute criteria based on 1-hr. average exposure concentrations.
Comparisons to criteria for detected concentrations only.




TABLE 3-31A CONCENTRATIONS OF DETECTED ANALYTES IN ELUTRIATE EXCEEDING
USEPA CHRONIC SALTWATER CRITERIA - 1998 CHANNEL DATA

EPA Brewerton Craighill Craighill Upper
SALTWATER Eastern Craighill Entrance / Range / Cutoff
ANALYTE UNIT | CHRONIC Extension Angle Craighill Angle Swan Point Tolchester
Non-Metals
NITROGEN, AMMONIA | MG/L | 6.4 8.8 7
VOCs
DICHLOROMETHANE | UG/L | a |
Pesticides
ALPHA-BHC UG/L a
BETA-BHC UG/L a
ENDOSULFAN I UG/L 0.0087
GAMMA-BHC UG/L a
HEPTACHLOR UG/L 0.0036 0.00869 B 0.01 B 001 B 0.02B 0.02B 0.02B
HEPTACHLOR EPOXIDE | UG/L 0.0036 0.0071 B 0.0067 B 0.0076 B 0.0042 B
Metals
ANTIMONY UG/L a
ARSENIC UG/L 36
CHROMIUM UG/L 50
MANGANESE UG/L a
MERCURY UG/L 0.94 0.97
NICKEL UG/L 8.2 20.2
SELENIUM UG/L 71
SILVER UG/L a

a = no USEPA chronic saltwater criterion.
B= detected in laboratory blank
Chronic criteria based on 4-day average exposure concentrations.

Comparisons to criteria for detected concentrations only.




TABLE 3-31B MIXING FACTORS REQUIRED TO COMPLY WITH USEPA
CHRONIC SALTWATER CRITERIA - 1998 CHANNEL DATA

EPA Brewerton Craighill Craighill
SALTWATER| Eastern | Craighill | Entrance/|Upper Range/| Swan
ANALYTE UNIT | CHRONIC | Extension| Angle | Craighill | Cutoff Angle Point | Tolchester

Non-Metals
NITROGEN, AMMONIA | MG/L | 6.4
VOCs

DICHLOROMETHANE | UG/L |
Pesticides

ALPHA-BHC UG/L
BETA-BHC UG/L
ENDOSULFAN I UG/L
GAMMA-BHC UG/L
HEPTACHLOR UG/L
HEPTACHLOR EPOXIDE | UG/L
Metals
ANTIMONY UG/L
ARSENIC UG/L
CHROMIUM UG/L
MANGANESE UG/L
MERCURY UG/L
NICKEL ~ UG/L
SELENIUM UG/L
SILVER UG/L

a = no USEPA chronic saltwater criterion.
B = constituent dected in laboratory blank.

Chronlc criteria based on 4-day average exposure concentrations.
Comparisons to criteria for detected concentrations only.




TABLE 3-32A MEAN CONCENTRATIONS OF DETECTED ANALYTES IN
ELUTRIATE EXCEEDING USEPA HUMAN HEALTH CRITERIA -

1998 CHANNEL DATA
EPA Brewerton Craighill | Craighill Upper
HUMAN Eastern | Craighill { Entrance /| Range / Cutoff Swan
ANALYTE UNIT| HEALTH | Extension Angle Craighill Angle Point Tolchester
Non-Metal
NITROGEN, AMMONIA | MG/L | a |
VOCs
DICHLOROMETHANE  [UG/L | 16000 |
Pesticides
ALPHA-BHC UG/L
BETA-BHC UG/L
ENDOSULFAN I UG/L
GAMMA-BHC UG/L
HEPTACHLOR UG/L 0.0021 0.00869B | 0.01B 0.01B 0.02B 0.02B 0.02B
HEPTACHLOR EPOXIDE |UG/L 0.0011 0.0071 B | 0.0067B | 0.0027 B 0.0076 B 0.0042B | 0.0031 B
Metals
ANTIMONY UG/L 4300
ARSENIC UG/L 1.4 13.1 21.7 7.4 17.8 23 9.8
CHROMIUM UG/L a
MANGANESE UG/L 100 8260 7180 746 6980 11200 6850
MERCURY UG/L 0.051 0.82 0.97 0.12
NICKEL UG/L 4600 20.2
SELENIUM UG/L a
SILVER UG/L a

a = no USEPA human health criterion.
B = detected in laboratory blank

Human health criteria based on daily lifetime (70-year) average consumption of aquatic organisms.
Comparisons to criteria for detected concentrations only.




TABLE 3-32B MIXING FACTORS REQUIRED TO COMPLY WITH USEPA HUMAN HEALTH
CRITERIA - 1998 CHANNEL DATA

Brewerton Craighill Craighill Upper
EPA HUMAN Eastern Craighill Entrance / Range / Cutoff
ANALYTE UNIT HEALTH Extension Angle Craighill Angle Swan Point Tolchester

Non-Metal
NITROGEN, AMMONIA | MG/L |
VOCs

DICHLOROMETHANE  [UG/L |
Pesticides

ALPHA-BHC UG/L
BETA-BHC UG/L
ENDOSULFAN I UG/L
GAMMA-BHC UG/L
HEPTACHLOR UG/L
HEPTACHLOR EPOXIDE |UG/L
Metals
ANTIMONY UG/L
ARSENIC UG/L
CHROMIUM UG/L
MANGANESE UG/L
MERCURY UG/L
NICKEL UG/L
SELENIUM UG/L
SILVER UG/L

a = no USEPA human health criterion.
B= constituent detected in laboratory blank.

Human health criteria based on daily lifetime (70-year) average consumption of aquatic organisms.
Comparisons to criteria for detected concentrations only.




TABLE 3-33 NUMBER OF CONSTITUENTS EXCEEDING APPLICABLE WQC*- 1998 ELUTRIATE DATA

Brewerton Craighill Craighill
Eastern Craighill | Entrance/ | Upper Range /

WATER QUALITY CRITERIA Extension Angle Craighill | Cutoff Angle | Swan Point| Tolchester
EPA ACUTE EXCEEDANCES 0 0 0 1 0 1
EPA CHRONIC EXCEEDANCES ® 0 2 1 2 1 0
EPA HUMAN HEALTH EXCEEDANCES ©® 2 3 3 5 2 2
TOTAL # OF WQC EXCEEDANCES* 2 5 4 8 3 3
MAXIMUM MIXING FACTOR (MF) REQUIRED TO MEET ALL APPLICABLE WQC 83 72 19 70 112 69
CONSTITUENT REQUIRING MAXIMUM MF Manganese | Manganese | Mercury Manganese Manganese | Manganese

(a) constituents detected in laboratory blanks not included in exceedance count

* Exceedances based on 100% elutriate without consideration of mixing (see Tables 3-30B, 3-31B, and 3-32B for mixing factors)




CHAPTER S -
ANALYTICAL TESTING METHODS




‘ 5. ANALYTICAL TESTING OF BULK SEDIMENT, WATER, AND TISSUE

Analytical testing of sediment, water, elutriates, and tissue was conducted by STL-Baltimore
(formerly EA Laboratories) located in Sparks, Maryland. Additional analytical support was
provided by EBA Engineering (grain size and Atterberg Limits); EA’s Ecotoxicology Laboratory
(moisture content in tissue); STL-Burlington, Vermont (butyltins); and Paradiagm Analytical
Laboratory (PAL) (dioxin and furan congeners).

Sediments, receiving water, and elutriates were tested for the following chemical fractions:

volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs),
chlorinated and organophosphorus pesticides,
polychlorinated biphenyl (PCB) congeners,
polynuclear aromatic hydrocarbons (PAHs),
metals,

butyltins,

dioxin and furan congeners, and

cyanide.

. In addition, sediments, receiving water, and elutriates were tested for the following nutrient and
general chemistry parameter:

ammonia

nitrate+nitrite

total Kjeldahl nitrogen (TKN)
total phosphorus (TP),

total organic carbon (TOC),

total sulfide

chemical oxygen demand (COD), and
biological oxygen demand (BOD).

The following physical and general chemistry analyses were conducted for bulk sediments:

grain size,

Atterberg Limits,

specific gravity,

moisture content, and

simultaneously extracted metals (SEM) / acid volatile sulfides (AVS).

‘ In the first round of sampling (September 1999), bulk sediments collected from each station
were tested for all of the above referenced fractions with the exception of VOCs and dioxin and
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furan congeners. In the second round of sampling (December 1999), VOCs were tested in
sediment collected from each station; and dioxin and furan congeners, TOC, moisture content,
and grain size determinations were conducted for reach composites. A sample-by-sample
breakdown of the analytical testing components for sediment is provided in Table 5-1A.

Elutriates were tested from each reach in both rounds of sampling. Elutriates were tested for all
chemical parameters in both rounds of sampling with the exception of dioxin and furan
congeners, which were tested only in the second round. Receiving waters from both Inside

Site 104 and Outside Site 104 were also collected and tested for chemical constituents. A
sample-by-sample breakdown of analytical testing for receiving water and elutriate samples is
provided in Table 5-1B.

Target fractions for tissue analysis were determined in conjunction with USEPA Region III and
USACE-Baltimore District following review of bulk sediment data and are discussed in detail in
Chapter 9.

Target chemical analytes, target detection limits (TDLs), analytical methods, elutnate
preparation procedures, and sample holding times were derived from the following guidance
documents:

o USEPA/USACE, 1998 (EPA-823-B-98-004). Evaluation of Dredged Material
Proposed for Discharge in Waters of the U.S.—Testing Manual (Inland Testing
Manual-ITM).

o USEPA/USACE, 1995 (EPA-823-B-95-001). Q4/QC Guidance for Sampling and
Analysis of Sediments, Water, and Tissues for Dredged Material Evaluations.

e USEPA/USACE, 1991 (EPA-503/8-91/001). Evaluation of Dredged Material
Proposed for Ocean Disposal, Testing Manual (The Green Book).

The analytical program for this project is described in detail in the Analytical Quality Assurance
Project Plan (QAPP) (EA and STL 2000) (Appendix B). The QAPP was reviewed and approved
by USACE-Baltimore District prior to initiation of the analytical testing program. A sample-by-
sample breakdown of analytical testing is provided in Tables 5-1A and 5-1B. Required sample
containers, preservation techniques, and holding time requirements are provided in Chapter 4
(Tables 4-8 and 4-9 for aqueous and sediment samples, respectively) and Chapter 9 (Table 9-7
for tissues). Key components of the testing program are outlined in the following sections.

5.1 ANALYTICAL METHODS

Inorganic and organic compounds for this project were determined using the methods listed in
Table 5-2. To meet program-specific regulatory requirements for chemicals of concern, methods
are followed as stated with exceptions noted below:
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5.1.1 PCB Congeners

PCBs for this project were analyzed and quantified as individual congeners by SW846 Method
8082. Tables 5-3 (sediment), 5-4 (aqueous/elutriate), and 5-5 (tissue) provide a list of the 26
congeners that were tested for in the various matrices. These 26 congeners include all of the
“summation” and “highest priority” congeners, plus several of the “secondary priority”
congeners, specified in Table 9-3 of the ITM (USEPA/USACE 1998).

5.1.2 Semivolatile Organics and PAHs

In order to achieve the TDLs referenced in QA/QC Guidance for Sampling and Analysis of
Sediments, Water, and Tissues for Dredged Material Evaluations— Chemical Evaluations [EPA
823-B-95-001, April 1995] for sediment samples, PAHs in sediments were determined utilizing
the SW846 Methods 3540C/8310 (HPLC).

5.1.3 Maetals

Metals were determined utilizing Inductively Coupled Plasma (ICP) according to the
methodology specified, including the use of TRACE ICP, with the following exceptions:

o For thallium, samples were analyzed by Graphite Furnace Atomic Absorption
(GFAA) method (SW846 7841)

For mercury, samples were analyzed by Cold Vapor Atomic Absorption (CVAA)
method (SW846 7470A (aqueous) or 7471 A (soil)). Preparation of samples for
mercury analyses was modified to use autoclave digestion procedures in place of
water bath according to STL-M-7470/1.

5.1.4 Dioxin and Furan Congeners

Dioxin and furan congeners were determined using method SW8290 for sediment, water, and
elutriate matrices. USEPA method 1613 was used for dioxin and furan congener determination
in the tissue samples. USEPA method 1613 requires more internal standards than SW8290 and
is the recommended method in the ITM for dioxin and furan analysis in tissues. In general,
tissue matrices are difficult to analyze due to lipid interferences and other complexities
associated with the tissue media.

5.2 DETECTION LIMITS

The detection limit is a statistical concept that corresponds to the minimum concentration of an
analyte above which the net analyte signal can be distinguished with a specified probability from
the signal due to the noise inherent in the analytical system. The method detection limit (MDL)
was developed by the USEPA, and is defined as "the minimum concentration of a substance that
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can be measured and reported with 99% confidence that the analyte concentration is greater than
zero" (40 CFR 136, Appendix B). Detection limits applicable to this project are listed in

Tables 5-3, 5-4, and 5-5 for sediment samples, aqueous/elutriate samples, and tissue samples,
respectively. These tables include the TDLs referenced in the ITM, and the laboratory MDLs for
each parameter by matrix.

The sample quantitation limit (SQL), as specified by USACE, is the analyte MDL adjusted for
any method modifications which will allow the laboratory to effectively achieve the TDLs,
dilutions, and percent moisture. Analytical results for this project are reported to the SQL.

Chemical concentrations in sediments are reported on a dry weight basis. In order to achieve the
lowest possible reporting limit (RL) for sediment samples, which characteristically have
moisture contents in excess of 20%, the sample weight taken for analysis was adjusted for the
percent moisture in the sample (up to 50% moisture), prior to analysis.

5.3 LABORATORY QUALITY CONTROL SAMPLES

Quality control samples specified in the ITM were analyzed at the frequency stated below for
each matrix. Standard Reference Materials (SRMs) were obtained from National Institute of
Standards and Technology (NIST) or a comparable source, if available. Acceptance critena for
laboratory quality control samples are listed in Appendix A of the Analytical QAPP (EA and
STL 2000) (Appendix B).

QC Sample Frequency

Standard Reference Material 1 per analytical batch of 1-20 samples, where

available

Method Blanks

1 per analytical batch of 1-20 samples

Laboratory Control Sample

1 per analytical batch of 1-20 samples

Surrogates Spiked into all field and QC samples
(Organic Analyses)
Sample Duplicates 1 per analytical batch of 1-20 samples

(Inorganic Analyses)

Matrix Spike/Matrix Spike Duplicate

1 per analytical batch of 1-20 samples
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5.3.1 Standard Reference Material

Standard Reference Materials (SRM) represent performance-based QA/QC. A standard
reference material is a soil/solution with a certified concentration that is analyzed as a sample and
is used to monitor analytical accuracy. SRMs (if available) were analyzed for the following
matrix/fractions:

e Sediment: Pesticides, PCB Congeners, Metals, PAHs, and Dioxin/Furan Congeners
e Water: Pesticides, PCB Congeners, and PAHs
o Tissue: Metals and Dioxin/Furan Congeners

Control criteria applied only to those analytes having SRM true values > 10 times the MDL
established for the method.

5.3.2 Method Blanks

The method (reagent) blank (MB) is used to monitor laboratory contamination. This is usually a
sample of laboratory reagent water processed through the same analytical procedure as the
sample (i.e., digested, extracted, distilled). Method blanks were analyzed at a frequency of one
every analytical preparation batch of twenty (20) or fewer samples.

5.3.3 Laboratory Control Sample

The Laboratory Control Sample (LCS) is a fortified method blank consisting of reagent water or
solid fortified with the analytes of interest for single-analyte methods and selected analytes for
multi-analyte methods according to the appropriate analytical method. LCS were prepared and
analyzed with each analytical batch, and analyte recoveries were used to monitor analytical
accuracy and precision.

5.3.4 Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

A fortified sample (matrix spike) is an aliquot of a field sample that is fortified with the
analyte(s) of interest and analyzed to monitor matrix effects associated with a particular sample.
Samples to be spiked were chosen at random. The final spiked concentration of each analyte in
the sample was at least ten times the calculated MDL. A matrix spike and a duplicate-fortified
sample (matrix spike duplicate) was performed for every batch of twenty (20) or fewer samples.

5.3.5 Laboratory Duplicates

A laboratory duplicate is a second aliquot of a field sample that is analyzed to monitor analytical
precision associated with that particular sample. Laboratory duplicates were performed for only
analytes for which MS/MSD analyses were not appropriate (i.e., nutrients and physical
chemistry). One sample was analyzed in duplicate for every batch of twenty (20) or fewer
samples.
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5.3.6 Surrogates

Surrogates are organic compounds that are similar to, but not the same as, analytes of interest in
chemical composition, extraction, and chromatography, but are not normally found in
environmental samples. These compounds were spiked into all blank, standards, samples, and
spiked samples prior to analysis for organic parameters. Generally, surrogates are not used for
inorganic analyses. Percent recoveries were calculated for each surrogate. Surrogates were
spiked into samples according to the requirements of the reference analytical method (Section 7.
of the Analytical QAPP, EA and STL 2000). Surrogate spike recoveries were evaluated against
the limits provided in Appendix A of Analytical QAPP, (EA and STL 2000), and were used to
assess method performance and sample measurement bias. If sample dilution caused the
surrogate concentration to fall below the quantitation limit, surrogate recoveries were not
calculated.

5.3.7 Trip Blanks

Trip blanks (also called transport blanks) were analyzed to evaluate the effect of ambient site
conditions and sample transport on sample integrity and to ensure proper container preparation
and handling techniques. Trip blanks are samples that originate as analyte-free water placed in
organic vials (preserved with HCI) in the laboratory and analyzed for VOCs. One trip blank was
analyzed per sampling day or sample processing day. All volatiles samples were stored in the
same cooler as the trip blank. Analytical results for trip blanks are provided in Attachment III.

54 ANALYTICAL DATA VALIDATION

Data validation was conducted for dioxin and furan congeners in sediment, water, elutriate, and
tissue matrices. Metals, pesticides, PCB congeners, and sulfide fractions were validated in the
receiving site water and elutriate samples (for both 1998 and 1999 data). Organic chemical
fractions (SVOCs, pesticides, PCB congeners, and PAHs) were validated in the tissue samples.

Validation of the analytical data was conducted by Environmental Data Services, Inc. (EDS)
located in Concord, New Hampshire. The data validation protocols were derived from the
following USEPA guidelines allowing for the quality control requirements specific to the
methods used for this project:

e USEPA, Region III. 1999. Standard operating procedure for dioxin/furan data
validation. Region III Central Regional Laboratory, QA Branch. Annapolis, MD.

e USEPA, Region III. 1995. Innovative approaches to data validation. Region III
Central Regional Laboratory, QA Branch. Annapolis, MD.

e USEPA, RegionIIl. 1994. Region III modifications to national functional
guidelines for organic data review: multi-media, multi-concentration (OLMO01.0-
OLMO1.9). Region III Central Regional Laboratory, QA Branch. Annapolis, MD
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‘ e USEPA, Region IIl. 1993. Region III modifications to the laboratory data validation
Sunctional for evaluating inorganics analysis. Region III Central Regional
Laboratory, QA Branch. Annapolis, MD.

Analytical data were reported at a Level IV data validation which requires checking 10% of the
raw data (i.e., calculations, concentrations of analytes, detection limits, % RSD, % D, % R
values, etc.).

The data validation reports (DVRs) for each Sample Delivery Group (SDG) are provided in
Attachment IV. Each report contains the following information:

¢ An overview and summary of the DVR that includes findings by analyses type and a
report content statement;

e Copies of US EPA Form I'’s and/or equivalents;
e A report for each parameter group for the SDG including an introduction, full sample
IDs, and technical review comments for each required performance criterion with the

actions taken; and

‘ e Data limitations including data usability statements.
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TABLE 5-1B SAMPLE-BY-SAMPLE SUMMARY OF ANALYTICAL TESTING FOR RECEIVING WATER AND ELUTRIATES

Chlonnated &
Receiving Water / Organophosphorus| PCB Dioxins & Nitrate Total
Sampling Reach Elutriate Sample ID| VOCs® | SVOCs Pesticides Congeners | PAHs| Metals| Butyltins | Furans® | Ammonia( + Nitrite | Cyanide| Sulfide] TKN { Toc | TP | coD| BOD

Brewerton Eastern Extension [BE-EL X X X X X X X X X X X [ X X X X | X X
C&D Approach Channels CD-EL X X X X X | X X X X X X | X X X X | X X

CD-VC-EL X X X X X X X X X X X X X X X X X
Craighill CR-EL. X X X X X X X X | X X X X X X X X X
Craighill Angle-East CRA-E-VC-EL X X X X X X X X | X X X X X X X X X
Craighill Angle-West CRA-W-VC-EL X X X X X X X X X X X X X X X X X
Craighill Entrance CRE-VC-EL X X X X X X X X X X X X | X X X X X
Craighill Upper Range CRU-EL X X X X X X X X X X X X X X X X X
Cutoff Angle CUT-EL X X X X X | X X X X X X X X | X X X X
Inside Placement Site 104 KI-EL X X X X X X X X X X X X X X X X X

KI-3WAT® X X X X X X X X X X X X X X X X

KI-7-EL™ X X X X X X X X X X X X X X X X

KI-TWAT X X X X X X X X X X X X | X X X X X

KI-7-WATFD X X X X X X X X X X | X X X X X X X
Outside Placement Site 104  |KI-14WAT® X X X X X X X X X X X X X X X X X

KI-OUT-EL® X | X X X | x| X X X X X X X X | x X X X
Swan Point SWP-VC-EL X X X X | X1 X X X X | X | X ] x T X X X X | X
[Tolchester Channel - North | TLC-N-VC-EL X X X X T XTI xJT X T x T x | X [ X X | x T X X | X ] x 1
Tolchester Channel - South __[TLC-S-VC-EL X X X X [ X[ X X | X X X | X X X X | X | X X
Tolchester Straightening TLS-VC.EL X X X X X | X X | X X X | X X X [ X | X T x X

(a) = fractions tested for December sampling only.
(b) = tested in September only.
(c) = tested in December only.




TABLE 5-1A  SAMPLE-BY-SAMPLE SUMMARY OF ANALYTICAL TESTING FOR SEDIMENT
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TABLE 5-1A (CONTINUED)

pling Reach

Sediment Sample ID

VOCS(I)

SVOCs

Chlorinated
Organophosphorus
Pesticides

PCB
Congeners

PAHs

Metals

Dioxins &
Ful'a us(l.b)

Nitrate

Butyltins Ammonia| + Nitrite

Cyanide

Total
Sulfide

:

C

=
=

SEM/
AVS

aQ
©
=

-]
=
=]

Grain
Size

Atterberg
Limits

Specific
Gravity

Moisture !
Content °

Outside Placement Site 104

KI-11-SED

KI-14-SED

KI-15-SED

KI-16-SED

KI-3-SED

el Fa Ea P P Eod

by Pa Ead B Bd B

Py Ead Ea £ B Bt

Py o Ea B Pl B

KI-5-SED

b P Ba 2 21 Py

bl Cad Bad Ead B S

bl o Ead B Bt B

bl Ead Ead B Bl B

] B3 B Bad B B

Pl Eat Bl Bl B B

baT Eat Bl Bad £ Bt
Pl Lol Ead Bad B B
b B Bad Pt 2ad B

b P B B Bod P

bl P Ead P B B

bl P Ea B B o

o] £ £ £ PR3 P2 R

Py ol o ol £ Bt

KI-OUT-COMP®

<

>

Swan Point

SWP-001VCSED

SWP-002VCSED

SWP-003VCSED

SWP-004VCSED

SWP-005VCSED

P Ead B B B B

Py P Fad B Bod B

P o Ead Ead Ead B

Pl o Ead B Bl B

P P Ea B g B

b B B B3 P P

SWP-006VCSED

Py B Ead B B Bt

Pl P Ead B b B

be Bt o Ead B B

P P Bad P9 P P

bad B B P 9 B

el Ead B B £ad Bt

P tad Ead B Ead B
Py Eal B £ Bl Pad
P Pad Bad £ £ B

Py P B Bl B B2

baY Pt B Ead B B

Pl Pa Eal Ea B B

SWP-COMPW

Tolchester Channel - North

TLC-N-00SVCSED

TLC-N-006VCSED

TLC-N-007VCSED

TLC-N-008VCSED

TLC-N-009VCSED

el B Bt B Ead PoS
Pl Ea Ead Ead £a Eo
Py Bad Eal Be Ead Pod

Pad T B P B Pod

b Ead Ead Ead B4 B

Bl B P B B 224

Py Bl T P B B

P P Y P4 B Bod

bl B P B B Pod

Pad Lo Ead B Bed B

TLC-N-010VCSED

Py Py o £ Bad Pod

Py Ead B Ead Bad P8

Py Pa Bt B Bl B

Pay P Bad P Bl B2

Pl o Ead Bl Bad B3

Pl Pa Ead B Pl B

TLC-N-COMP®

Tolchester Channel - South

TLC-S-001 VCSED

TLC-S-002VCSED

TLC-S-003VCSED

Bl Bl Ea o

P P Ead B

bl P o] ko

Py o P Pt

Pl Pl Ead B

b Eal Ead b

el Ead Eadl Cad | Bal B B Bt B PR3 £

] Bl Ead B | Eadl Ead ol Ead P9 B33 B

TLC-S-004VCSED

P P B B

P Ea Fad B

P B 2 B

b Bad B B

P B P P

b3 Ead B B

el Ea P PN
Py P £ PN
P P Bl Lo

Pt Ead Ead B

TLC-S-COMP®

olchester Straightening

TLS-001 VCSED

TLS-002VCSED

P B

P Bod

b Eo

P Fat

P Bod

P B

o<
b B
b b

E B

P Eat

P Fad

P B

b o

P Bod

P B

><><><><><><><><><><><><><><><><><><><><><><><><><><><><><

P B

P Bod

><><><><><><><><><><><><><><><><><><><><><><><><><><><><><

TLS-COMP®

><><><><><><><><><><><><><><><><><><><><><><><><><><><><><

(a) = December sampling only.
(b) = Composite samples only.
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TABLE 5-2 BALTIMORE HARBOR APPROACH CHANNELS AND PLACEMENT SITE 104: ANALYTICAL METHODS

Page 10of 3

Parameter Method Method # Matrix Reference
SAMPLE PREPARATION
Semivolatile (PAHs, Pest, PCBs, SVOA) Continuous Extraction 3502C W,E EPA, 1997
Semivolatile (PAHs, Pest, PCBs, SVOA) Soxhlet Extraction 3540C S, T EPA, 1998
Semivolatile (Dioxins/Furans) Pressurized Fluid Extraction 3545 S, T EPA, 1999
Volatiles Purge and Trap (40°C) 5030A S EPA, 2000
Volatiles Purge and Trap 5030B W, E EPA, 2001
Soluble Salts Extractions Aqueous Extraction 10-2 S ASA, 1992
Total Metals Digestion (ICP) Nitric Acid - Hydrochloric Acid 3010A W,E EPA, 1997
Total Metals Digestion (GFAA) Nitric Acid 3020A W,E EPA, 1997
Total Metals Digestion Nitric Acid - Hydrogen Peroxide 3050B S, T EPA, 1997
ORGANIC - EXTRACTION CLEANUP Liquid-liquid Partitioning 3665A W,E,S, T EPA, 1997
Sulfuric Acid Cleanup Treatment with Cu, Hg, or TBA-sulfite 3660A/B S EPA, 1997
Sulfuric Cleanup Molecular Size Exclusion Chromatography 3640A T EPA, 1997
Gel Permeation Chromatography (GPC) Cleanup Adsorption Column Chromatography 3620B W,E,S, T EPA, 1997
Florisil Cleanup
ORGANICS
Semivolatile Organic Compounds Gas Chromatography/Mass Spectrometry 8270C W,E,S, T EPA, 1997
Volatile Organic Compounds Gas Chromatography/Mass Spectrometry 8260B “W,E, S EPA, 1997
Polynuclear Aromatic Hydrocarbons (PAH) HPLC - UV, fluorescence 8310 W,E,S, T EPA, 1997
Halogenated Hydrocarbon Pesticides Gas Chromatography - ECD 8081A W,E,S, T EPA, 1997
Organophosphorus Pesticides Gas Chromatography - NPD/FPD 8141A W,E,S, T EPA, 1997
PCB Aroclors Gas Chromatography - ECD 8082 W,E,S, T EPA, 1997
PCB Congeners Gas Chromatography - ECD 8082 W,E,S, T EPA, 1997 -
Dioxins/Furans HRGC/HRMS 8290 W,E, S EPA, 1997
Dioxins/Furans HRGC/HRMS 1613 T EPA, 1990
Organotins Gas Chromatography - FPD STL-SOP LT ST T A ——
METALS
Aluminum Atomic Emission - 1CP 6010B W,E,S, T EPA, 1997
Antimony Atomic Emission - Trace ICP 6010B W,E,S, T EPA, 1997
Arsenic Atomic Emission - Trace ICP 6010B W,E,S, T EPA, 1997
Beryllium Atomic Emission - Trace 1CP 6010B W,E,S, T EPA, 1997
Cadmium Atomic Emission - Trace 1CP 6010B W,E,S, T EPA, 1997
Chromium Atomic Emission - Trace 1CP 6010B W,E,S, T EPA, 1997



TABLE 5-2 (CONTINUED)

Parameter Method Method # Matrix Reference
Copper Atomic Emission - Trace ICP 6010B W,ES, T EPA, 1997
Iron Atomic Emission - ICP 6010B W,E,S, T EPA, 1997
Lead Atomic Emission - Trace ICP 6010B W,E,S, T EPA, 1997
Manganese Atomic Emission - ICP 6010B W,E,S, T EPA, 1997
Mercury Atomic Absorption - Cold Vapor 7470A W,E EPA, 1997
Mercury Atomic Absorption - Cold Vapor 7471A S, T EPA, 1997
Nickel Atomic Emission - Trace ICP 6010B W,E,S, T EPA, 1997
Selenium Atomic Emission - Trace ICP 6010B W,E, S EPA, 1997
Silver Atomic Emission - Trace ICP 6010B W.E,S, T EPA, 1997
Thallium Atomic Absorption - Furnace 7841 W,E,S, T EPA, 1997
Zinc Atomic Emission - ICP 6010B W,E S, T EPA, 1997

INORGANIC NONMETALS
Cyanide, Total Colorimetric - Automated UV 9012A W,E, S EPA, 1997
Sulfide, Total Titrimetric 9034 W, E EPA, 1997
Sulfide, Total Distillation/Titrimetric 9030B/9034 S EPA, 1997
Total Organic Carbon Oxidation - Infrared 9060 W,E, S EPA, 1997
Biochemical Oxygen Demand BOD (% day, 20°C) 405.1 W,E, S EPA, 1979
Chemical Oxygen Demand Colorimetric - Manual 4104 W,E, S EPA, 1979
Nitrogen, Ammonia Colorimetric - Automated Phenate 350.1 W,E, S EPA, 1979
Nitrogen, Total Kjeldhal Colorimetric - Autoanalyzer 11 3512 W,E, S EPA, 1979
Nitrogen, Nitrate + Nitrite Colorimetric - Cadmium Reduction 353.2 W,E, S EPA, 1979
AVS/SEM e e S EPA, 1991
Total Phosphorus Colorimetric 365.3 W,E, S EPA, 1979

PHYSICAL PARAMETERS
Grain Size Sieve Analysis D422 S ASTM, 1995
Atterberg Limits Physical Measurement D4318 S ASTM, 1995
Moisture Content Gravimetric D4959 S ASTM, 1995
Moisture Content Gravimetric EA-SOP o
Specific Gravity Hydrometer @~ e S Plumb, 1981
Percent Lipids Extraction/Gravimetric STL-SOP T -
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Matrix codes:

TABLE 5-2 (CONTINUED)

W - Water
E - Elutriate
S - Sediment
T - Tissue
References:
ASA, 1982 Page, A.L., R.H. Miller, and D.R. Keeney, eds. 1982. Methods of Soil Analysis, Part 2: Chemical and Microbiological Properties, 2nd edition.
American Society of Agronomy, Madision, Wis.
ASTM, 1995  American Society for Testing and Materials. 1995. Annual Book of ASTM Standards. Volume 4.08. ASTM, Philadelphia, PA.
EPA, 1979 United States Environmental Protection Agency. 1979. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020. U.S. EPA,
Cincinnati, Ohio.
EPA, 1990 United States Environmental Protection Agency. 1990. Tetra- Through Octa-Chlorinated Dioxins and Furans by Isotope Dilution HRGC/HRMS.
Method 1613 Revision A. U.S. Environmental Protection Agency, Office of Water, Washington, D.C.
EPA, 1991 Allen, H.E. and F. Gongmin et al. 1991. Determination of Acid Voilatile Sulfide and Simultaneously Extractable Metals in Sediment, April 1991.
(Draft Analytical Method for the Determination of Acid Volatile Sulfide in Sediment, U.S. EPA Office of Water and Office of Science
and Technology, Health and Ecological Criteria Division, Washinto, D.C., August 1991).
EPA, 1997 United States Environmental Protection Agency. 1997. Test Methods for Evaluating Solid Waste. Physical/Chemical Methods. EPA SW-846, 3rd
edition, including Final Update III. U.S. EPA, Washington, D.C.
Plumb, 1981

Plumb, R.H. Jr. 1981. Procedures for handling and Chemical Analysis of Sediment and Water Samples. Technical Report EPA/CE-81-1. U.S. Army
Engineer Waterways Experiment Station, CE, Vicksburg, Miss.
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TABLE 5-3 METHOD DETECTION LIMITS (MDLs) FOR SEDIMENT SAMPLES

Parameter Units Laboratory Recommended
MDL @ TDL®
Organochlorine Pesticides - GC/ECD - (SW846 3540C/8081A)
Aldrin ug/kg 0.52 10
a-BHC ug/kg 0.38 -
B-BHC ug/kg 0.49 -
8-BHC ug/kg 0.49 -
A-BHC (Lindane) ug/kg 0.45 10
Chlorbenzide ug/kg 330 2
Chlordane (Technical) ug/kg 1.6 10
Dacthal ug/kg 10© 2
4,4-DDD ug/kg 042 10
4,4-DDE ug/kg 0.40 10
4,4-DDT ug/kg 0.66 10
Dieldrin ug’kg 043 10
Endosulfan 1 ug/kg 0.72 10
Endosulfan 11 ug/kg 0.36 10
Endosulfan sulfate ug’kg 0.84 10
Endrin ug/kg 1.5 5
Endrin aldehyde ug/kg 0.94 5
Heptachlor ug/kg 0.60 10
Heptachlor epoxide ug/kg 0.81 10
Mirex ug/kg 330 -
Methoxychlor ug/kg 2.6 10
Toxaphene ug/kg 14 50
PCB Aroclors — GC/ECD — (SW846 3540C/8082)
Aroclor 1016 ug’kg 54 -
Aroclor 1221 ug/kg 6.8 -
Aroclor 1232 ug/kg 12 --
Aroclor 1242 ug/kg 8.8 --
Aroclor 1248 ug/kg 2.6 --
Aroclor 1254 ug/kg 7.8 -
Aroclor 1260 ug/kg 49 --
PCB Congeners - GC/ECD - (SW846 3540C/8082)
2,4'-Dichlorobiphenyl (BZ # 8) ug/kg 0.10 1
2,2',5-Trichlorobiphenyl (BZ # 18) ug/kg 0.10 1
2,4,4'-Trichlorobiphenyl (BZ # 28) ug/kg 0.037 1
2,2',3,5'-Tetrachlorobiphenyl (BZ # 44) ug/kg 0.11 1
2,2',4,5"-Tetrachlorobiphenyl (BZ # 49) ug’kg 0.17 1
2,2',5,5'-Tetrachlorobiphenyl (BZ # 52) ug/kg 0.10 1
2,3',4,4'-Tetrachlorobiphenyl (BZ # 66) ug/kg 0.056 1
3,3',4,4'-Tetrachlorobiphenyl (BZ # 77) ug/kg 0.082 |
2,2',3,4,5'-Pentachlorobiphenyl (BZ # 87) ug/kg 0.042 i
2,2'4,5,5"-Pentachlorobiphenyl (BZ # 101) ug/kg 0.058 1
2,3,3',4,4'-Pentachlorobiphenyl (BZ # 105) ug/kg 0.18 |
2,3',4,4',5-Pentachlorobiphenyl (BZ # 118) ug/kg 0.069 1
3,3',4,4',5-Pentahlorobiphenyl (BZ # 126) ug/kg 0.049 1
2,2',3,3' 4 4'-Hexachlorobiphenyl (BZ # 128) ug/kg 0.048 1
2,2',3,4,4',5'-Hexachlorobiphenyl (BZ # 138) ug/kg 0.043 i
2,2',4,4',5,5'-Hexachlorobiphenyl (BZ # 153) ug/kg 0.037 |
2,3,3',4.4' 5-Hexachlorobiphenyl (BZ # 156) ug/kg 0.080 i
3,3',4,4',5,5'-Hexachlorobiphenyl (BZ # 169) ug/kg 0.095 i
2,2',3,3',4,4',5-Heptachlorobiphenyl (BZ # 170) ug/kg 0.071 i
2,2'3,4,4',5,5'-Heptachlorobipheny] (BZ # 180) ug/kg 0.087 1
2,2'3,4,4',5',6-Heptachlorobiphenyl (BZ # 183) ug/kg 0.051 i
2,2',3,4,4',6,6'-Heptachlorobiphenyl (BZ # 184) ug/kg 0.056 i
2,2'3,4'5,5',6-Heptachlorobiphenyl (BZ # 187) ug/kg 0.060 i
(a) Method Detection Limit (MDL) STL-Baltimore for standard solid matrix determined according to the procedure in 40 CFR 136
Appendix B.
(b) T:rpgel Detection Limit (USEPA/USACE 1995).
(c) For these compounds, no laboratory MDL has been determined by STL-Baltimore. A Reporting Limit is used based upon the low

calibration standard concentration (Organotins are lab reporting limits).
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TABLE 5-3 (CONTINUED)

Parameter Units Laboratory Recommended
MDL © TDL®
2,2',3,3',4,4',5,6-Octachlorobiphenyl (BZ # 195) ug/kg 0.087 1
2,2'3,3',4,4'5,5',6-Nonachlorobiphenyl (BZ # 206) ug/kg 0.13 1
2,2'.3,3',4,4',5,5',6,6'-Decachlorobiphenyl (BZ # 209) ug/kg 0.16 1
Organophosphorus Pesticides GC/NPD - (SW 3540C/8141A)
Demeton ug/kg 21 --
Ethyl parathion (Parathion) ug/kg 33@ 6
Guthion (Azinphos methyl) ug/kg 22 -
Malathion ug.kg 16 5
Methyl parathion ug/kg 17 6
Volatile organics - GC/MS (SW846 5030A/ 8260B)
Acrolein ug/kg 20 -
Acrylonitrile ug/kg 8 -
Benzene ug/kg 0.6 10
Bromodichloromethane ug/kg 0.7 -
Bromoform ug/kg 0.9 -
Bromomethane ug/kg 0.6 -
Carbon disulfide ug/kg 0.4 -
Carbon tetrachloride ug/kg 0.5 -
Chlorobenzene ug/kg 0.9 -
Chloroethane ug/kg 1 -
2-Chloroethyl vinyl ether ug’kg 2 -
Chloroform ug/kg 0.6 10
Chloromethane ug/kg 0.6 -
Dibromochloromethane ug/kg 1 -
1,2-Dichlorobenzene ug’kg 1 20
1,3-Dichlorobenzene ug/kg 0.6 20
1,4-Dichlorobenzene ug/kg 0.8 20
trans-1,2-Dichloroethene ug/kg 0.6 -
Dichlorodifluoromethane ug’kg 0.5 -
1,1-Dichloroethane ug/kg 0.4 -
1,2-Dichloroethane ug/kg 0.6 -
1,1-Dichloroethene ug/kg 0.5 -
1,2-Dichloropropane ug’kg 0.6 -
cis-1,3-Dichloropropene ug/kg 0.6 -
trans- 1,3-Dichloropropene ug’kg 0.9 -
Ethylbenzene ug/kg 0.5 10
Methylene chloride ug/kg 0.9 -
1,1,2,2-Tetrachloroethane ug/kg 0.6 -
Tetrachloroethene ug/kg 0.6 10
Toluene ug/kg 0.7 10
1,1,1-Trichloroethane ug/kg 0.5 -
1,1,2-Trichloroethane ug/kg 0.6 -
Trichloroethene ug/kg 0.7 10
Trichlorofluoromethane ug/kg 04 -
Vinyl chloride ug/kg 0.5 -
Semivolatile organics GC/MS - (SW846 3540C/8270C)
Benzoic acid ug/kg 1600 100
Benzyl alcohol ug/kg 58 50
Bis(2-chloroethyl) ether ug’kg 63 -
Bis(2-chloroethoxy)methane ug/kg 69 -
Bis(2-ethylhexyl) phthalate ug/kg 53 50
4-Bromophenyl phenyl ether ug/kg 61 -
Butylbenzylphthalate ug’kg 56 50
(a) Method Detection Limit (MDL) STL-Baltimore for standard solid matrix determined according to the procedure in 40 CFR 136
Appendix B.
) T;“;eet Detection Limit (USEPA/USACE 1995).
(c) For these compounds, no laboratory MDL has been determined by STL-Baltimore. A Reporting Limit is used based upon the low

calibration standard concentration (Organotins are lab reporting limits).
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TABLE 5-3 (CONTINUED)

Parameter Units Laboratory Recommended ‘
MDL @ TDL®

4-Chloro-3-methylphenol ug/kg 70
2-Chloronaphthalene ug’kg 74
2-Chlorophenol ug/kg 64
4-Chloropheny! pheny! ether ug’kg 71
Dibenzofuran ug/kg 73
Di-n-butyl phthalate ug/kg 46
1,2-Dichlorobenzene ug/kg 54
1,3-Dichlorobenzene ug/kg 72
1,4-Dichlorobenzene ug’kg 73
3,3'-Dichlorobenzidine ug/kg 47
2,4-Dichlorophenol ug/kg 68
Diethyl phthalate ug/kg 47
4,6-Dinitro-2-Methylphenol ug/kg 64
2,4-Dimethylphenol ug/kg 130
Dimethyl phthalate ug/kg 55
2,4-Dinitrophenol ug/kg 630
2,4-Dinitrotoluene ug/kg 51
2,6-Dinitrotoluene ug/kg 58
1,2-Diphenylhydrazine ug/kg 55
Di-n-octyl phthalate ug’kg 64
Hexachlorobenzene ug/kg 59
Hexachlorobutadiene ug/kg 67
Hexachloroethane ug/kg 130
Hexachlorocyclopentadiene ug/kg 61
Isophorone ug/kg 81
2-Methylphenol ug/kg 77
4-Methylphenol ug’kg 160
Nitrobenzene ug/kg 72
2-Nitrophenol ug/kg 55
4-Nitrophenol ug/kg 52
N-Nitrosodiphenylamine ug/kg 57
N-Nitrosodimethylamine ug/kg 57
N-Nitroso-di-n-propylamine ug/kg 86
2,2'-Oxybis(1-chloropropane) ug/kg 83
Pentachlorophenol ug/kg 310
Phenol i ug/kg 66
1,2,4-Trichlorobenzene ug/kg 75
2,4,6-Trichlorophenol ug/kg 77

Polynuclear Aromatic Hydrocarbons (PAHs) - HPLC (SW846 3540C/8310)
Acenaphthene ug/kg 9.6
Acenaphthylene ug/kg 20
Anthracene ug/kg 0.73
Benzo[a)anthracene ug/kg 0.85
Benzo[b]fluoranthene ug/kg 1.8
Benzo[k]fluoranthene ugkg 2.1
Benzo[a]pyrene ug/kg 1.1
Benzo[ghi]perylene ug/kg 2.1
Chrysene ug/kg 1.3

Method Detection Limil (MDL) STL-Baliimore for standard solid matrix determined according to the procedure in 40 CFR 136
Appendix B.

Target Detection Limit (USEPA/USACE 1995).

For these compounds, no laboratory MDL has been determined by STL-Baltimore. A Reporting Limit is used based upon the low
calibration standard concentration (Organotins are lab reporting limits).
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TABLE 5-3 (CONTINUED)

Parameter Units Laboratory Recommended
MDL @ TDL®
Dibenzofa,h]anthracene ug/kg 34 20
Fluoranthene ug/kg 2.6 20
Fluorene ug/kg 1.3 20
Indenof1,2,3-cd]pyrene ug’kg 1.1 20
1-Methylnaphthalene ug/kg 12 20
2-Methylnaphthalene ug’kg 7.8 20
Naphthalene ug/kg 74 20
Phenanthrene ug’kg 1.3 20
Pyrene ug/kg 0.63 20
Organotins by GC/FPD (STL-Burlington SOP)
Monobutyltins ug/kg 1.0 (c) 10
Dibutyltins ugkg 1.3 (c) 10
Tributyltins ug/kg 1.5 (c) 10
Dioxins/Furans-HRGC/HRMS (SW846 3545/8290)
2,3,7,8-TCDF ng/kg 0.36 1
2,3,7,8-TCDD ng/kg 0.29 1
1,2,3,7,8-PeCDF ng/kg 0.52 25
2,3,4,7,8-PeCDF ng/kg 0.78 25
1,2,3,7,8-PeCDD ng/kg 0.87 2.5
1,2,3,4,7,8-HxCDF ng/kg 0.90 5
1,2,3,6,7,8-HxCDF ng/kg 1.19 5
2,3,4,6,7,8-HxCDF ng/kg 1.07 5
1,2,3,4,7,8-HxCDD ng/kg 1.26 5
1,2,3,6,7,8-HxCDD ng/kg 0.93 5
1,2,3,7,8,9-HxCDD ng/kg 1.64 5
1,2,3,7,8,9-HxCDF ng/kg 0.70 5
1,2,3,4,6,7,8-HpCDF ng/kg 1.37 5
1,2,3,4,6,7,8-HpCDD ng/kg 1.29 5
1,2,3,4,7,8,9-HpCDF ng/kg 1.38 5
OCDD ng/kg 10.48 10
OCDF ng/kg 2.16 10
Inorganic Nonmetals /General Organics
Cyanide (SW846 9012A) mg/kg 0.065 2.0
Nitrogen, ammonia (EPA 350.1) mg/kg 1.4 0.1
Nitrogen, nitrate + nitrite (EPA 353.2) mg/kg 0.50 (c) -
Nitrogen, total Kjeldah! (EPA 351.2) mg/kg 43.2 --
Sulfide (SW846 9030B/9034) mg/kg 30.7 0.1
TOC (SW846 9060) mg/kg 547 1000
BOD (EPA 405.1) mg/kg 60 (c) --
COD (EPA 410.4) mg/kg 1000 (c) --
Total Phosphorus (EPA 365.3M) mg/kg 2.1 --
Metals - Cold Vapor (SW846 7471A)
Mercury mg/kg 0.027 0.2
Metals - Furnace (SW846 3050B/7841)
Thallium mg/kg 0.15 0.2
(a) Method Detection Limit (MDL) for standard solid matrix determined according to the procedure in 40 CFR 136 Appendix B.
M) Target Detection Limit .
(©) For these compounds, no laboratory MDL has been determined. A Reporting Limit is used based upon the low calibration standard

concentration (Organotins are lab reporting limits).
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TABLE 5-3 (CONTINUED)

Parameter Units Laboratory Recommended
MDL ® TDL®
Metals - ICP (SW846 3050B/6010B)
Aluminum mg/kg 3.7 50
Iron mg/kg 3.1 50
Manganese mg/kg 0.78 5.0
Zinc mg/kg 0.79 15
Metals-TRACE ICP (SW846 3050B/6010B)
Antimony mg/kg 022 25
Arsenic mg/kg 0.093 5.0
Beryllium mg’kg 0.0080 25
Cadmium mg/kg 0.022 0.3
Chromium mg/kg 0.091 5.0
Copper mg/kg 0.17 5.0
Lead mg/kg 0.093 5.0
Nickel mg’kg 0.25 5.0
Selenium mg/kg 0.13 1.0
Silver mg/kg 0.28 0.2
(a) Method Detection Limit (MDL) for standard solid matrix determined according to the procedure in 40 CFR 136 Appendix B.
®) Target Detection Limit .
(c) For these compounds, no laboratory MDL has been determined. A Reporting Limit is used based upon the low calibration standard

concentration (Organotins are lab reporting limits).
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TABLE 5-4 METHOD DETECTION LIMITS FOR SITE WATER AND

ELUTRIATE SAMPLES
. Parameter Units Laboratory = Recommended
MDL @ TDL(b)
Pesticides and PCBs GC/ECD - organochlorine compounds (SW846 3520C/8081A)
Aldrin ug/L 0.023 0.04
a-BHC ug/L 0.010 -
B-BHC ug/L 0.011 -
6-BHC ug/L 0.012 --
y-BHC (Lindane) ug/L 0.0081 0.1
Chlorbenzide ug/L 0.10© 0.002
Chlordane (Technical) ug/L 0.10 0.14
Dacthal ug/L 0.30© 0.01
4,4-DDD ug/L 0.018 0.1
4,4-DDE ug/L 0.024 0.1
44'-DDT ug/L 0.020 0.1
Dieldrin ug/L 0.010 0.02
Endosulfan 1 ug/L 0.019 0.1
Endosulfan 11 ug/L 0.024 0.1
Endosulfan sulfate ug/L 0.029 0.1
Endrin ug/L 0.033 0.1
Endrin aldehyde ug/L 0.032 0.1
Heptachlor ug/L 0.023 0.1
Heptachlor epoxide ug/L 0.019 0.1
Methoxychlor ug/L 0.085 0.5
Mirex ug/L 0.10© -
Toxaphene ug/L 0.49 0.5
PCB Aroclors - GC/ECD - (SW846 3520C/8082)

’ Aroclor 1016 ug/L 033 --
Aroclor 1221 ug/L 0.32 --
Aroclor 1232 ug/L 0.29 --
Aroclor 1242 ug/L 0.30 -
Aroclor 1248 ug/L 0.094 --
Aroclor 1254 ug/L 0.44 -
Aroclor 1260 ug/L 0.41 -

PCB Congeners - GC/ECD - (SW846 3520C/8082) ]
2,4'-Dichlorobiphenyl (BZ # 8) ug/L 0.0030 0.01
2,2',5-Trichlorobiphenyl (BZ # 18) ug/L 0.0064 0.01
2,4 4"-Trichlorobiphenyl (BZ # 28) ug/L 0.0065 0.01
2,2 3,5'-Tetrachlorobiphenyl (BZ # 44) ug/L 0.0055 0.01
2,2'4,5'-Tetrachlorobiphenyl (BZ # 49) ug/L 0.0030 0.01
2,2'5,5'-Tetrachlorobiphenyl (BZ # 52) ug/L 0.0022 0.01
2,3 ,4,4'-Tetrachlorobiphenyl (BZ # 66) ug/L 0.00045 0.01
3,3',4,4"-Tetrachlorobiphenyl (BZ # 77) ug/L 0.0025 0.01
2,2',3,4,5'-Pentachlorobiphenyl (BZ # 87) ug/L 0.0012 0.01
2,2',4,5,5'-Pentachlorobiphenyl (BZ # 101) ug/L 0.0026 0.01
2,3,3',4,4'-Pentachlorobiphenyl (BZ # 105) ug/L 0.0034 0.01
2,3',4,4'5-Pentachlorobiphenyl (BZ # 118) ug/L 0.0018 0.01
3,3',4,4',5-Pentahlorobiphenyl (BZ # 126) ug/L 0.0022 0.01
2,2',3,3',4,4'-Hexachlorobiphenyl (BZ # 128) ug/L 0.0013 0.01
2,2'3,4,4' 5'-Hexachlorobiphenyl (BZ # 138) ug/L 0.0013 0.01
2,2'4,4',5,5'-Hexachlorobiphenyl (BZ # 153) ug/L 0.0030 0.01
2,3,3'4,4', 5-Hexachlorobiphenyl (BZ # 156) ug/L 0.0012 0.01
3,3',4,4',5,5'-Hexachlorobiphenyl (BZ # 169) ug/L 0.0022 0.01
2,2',3,3',4,4',5-Heptachlorobiphenyl (BZ # 170) ug/L 0.0014 0.01
2,2,3,4,4'5,5'-Heptachlorobiphenyl (BZ # 180) ug/L 0.0015 0.01
2,2,3,4,4',5',6-Heptachlorobiphenyl (BZ # 183) ug/L 0.0017 0.01
2,2'3,4,4'6,6'-Heptachlorobiphenyl (BZ # 184) ug/L 0.00099 0.01
(a) Method Detection Limit (MDL) STL-Baltimore for standard water matrix determined according to the procedure in 40

CFR 136 Appendix B.
(b) Target Detection Limit (USEPA/USACE 1995) .
(c) For these compounds, no laboratory MDL has been determined by STL-Baltimore. A Reporting Limit is used based
upon the low calibration standard concentration (Organotins are lab reporting limits).
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TABLE 5-4 (CONTINUED)

Parameter Units Laboratory =~ Recommended
MDL® TDL®
2,2',3,4',5,5',6-Heptachlorobiphenyl (BZ # 187) ug/L 0.0053 0.01
2,2'3,3',4,4',5,6-Octachlorobiphenyl (BZ # 195) ug/L 0.0017 0.01
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl (BZ # 206) ug/L 0.0024 0.01
2,2'3,3',4,4',5,5',6,6'-Decachlorobiphenyl (BZ # 209) ug/L 0.0026 0.01
Organophosphorus Pesticides GC/NPD/FPD - (SW 3520C/8141A)
Demeton ug/L 20 -
Ethyl parathion (Parathion) ug/L 1 0.8
Guthion (Azinphos methyl) ug/L 0.58 -
Malathion ug/L 0.22 0.8
Methy! parathion ug/L 0.24 0.8
Volatile organics GC/MS - 5§ mL purge (SW846 5030B/8260B)
Acrolein ug/L 6 -
Acrylonitrile ug/L 6 -
Benzene ug/L 0.6 --
Bromodichloromethane ug/L 0.6 5
Bromoform ug/L 1 -
Bromomethane ug/L 1 -
Carbon disulfide ug/L 0.7 --
Carbon tetrachloride ug/L 1 --
Chlorobenzene ug/L 0.8 --
Chloroethane ug/L 0.8 -
2-Chloroethyl vinyl ether ug/L 2 -
Chloroform ug/L 0.6 5
Chloromethane ug/L 0.5 -
Dibromochloromethane ug/L 0.5 -
trans-1, 2-Dichloroethene ug/L 1 -
Dichlorodifluoromethane ug/L 2 -
1,1-Dichloroethane ug/L 0.6 -
1,2-Dichloroethane ug/L 0.8 --
1,1-Dichloroethene ug/L 1 --
1,2-Dichloropropane ug/L 0.7 -
cis-1,3-Dichloropropene ug/L 0.7 -
trans-1,3-Dichloropropene ug/L 0.7 --
Ethylbenzene ug/L 0.7 5
Methylene chloride ug/L 1 -
1,1,2,2-Tetrachloroethane ug/L 1 -
Tetrachloroethene ug/L 1 5
Toluene ug/L 0.7 5
1,1,1-Trichloroethane ug/L 1 -
1,1,2-Trichloroethane ug/L 0.7 --
Trichloroethene ug/L 1 5
Trichlorofluoromethane ug/L 1 --
Viny! chloride ug/L 0.9 --
Semivolatile organics GC/MS - (SW846 3520C/8270C)
Benzoic acid ug/L 34 50
Benzyl alcohol ug/L 2 50
Bis(2-chloroethyl) ether ug/L 2 --
Bis(2-chloroethoxy)methane ug/L 2 --
Bis(2-ethylhexyl) phthalate ug/L 2 10
4-Bromophenyl phenyl ether ug/L 3 --
Butylbenzylphthalate ug/L 2 10
4-Chloro-3-methylphenol ug/L 1 --
2-Chloronaphthalene ug/L 2 --
2-Chlorophenol ug/L 1 --

@

(b)
(©)

Method Detection Limit (MDL) STL-Baltimore for standard water matrix determined according to the procedure in 40
CFR 136 Appendix B.

Target Detection Limit (USEPA/USACE 1995) .

For these compounds, no laboratory MDL has been determined by STL-Baltimore. A Reporting Limit is used based

upon the low calibration standard concentration (Organotins are lab reporting limits).
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TABLE 5-4 (CONTINUED)

MDL © TDL®

. Parameter ‘ Units Laboratory =~ Recommended

4-Chlorophenyl phenyl ether ug/L
Dibenzofuran ug/L
Di-n-butyl phthalate ug/L
1,2-Dichlorobenzene ug/L
1,3-Dichlorobenzene ug/L
1,4-Dichlorobenzene ug/L
3,3-Dichlorobenzidine ug/L
2,4-Dichlorophenol ug/L
Diethyl phthalate ug/L
4,6-Dinitro-2-Methylphenol ug/L
2,4-Dimethylphenol ug/L
Dimethyl phthalate ug/L
2,4-Dinitrophenol ug/L
2,4-Dinitrotoluene ug/L
2,6-Dinitrotoluene ug/L
1,2-Diphenylhydrazine ug/L
Di-n-octyl phthalate ug/L
Hexachlorobenzene ug/L
Hexachlorobutadiene ug/L
Hexachloroethane ug/L
Hexachlorocyclopentadiene ug/L
Isophorone ug/L
2-Methylphenol ug/L
4-Methylphenol ug/L
Nitrobenzene ug/L
2-Nitrophenol ug/L
4-Nitrophenol ug/L
N-Nitrosodiphenylamine ug/L
N-Nitrosodimethylamine . ug/L
N-Nitroso-di-n-propylamine ug/L
2,2'-Oxybis(1-chloropropane) ug/L
Pentachlorophenol ug/L
Phenol ug/L
1,2,4-Trichlorobenzene ug/L
2,4,6-Trichlorophenol ug/L

(35
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Polynuclear Aromatic Hydrocarbens (PAHs) - HPLC (SW846 3520C/8310)
Acenaphthene ug/L
Acenaphthylene ug/L
Anthracene ug/L
Benzo[a]anthracene ug/L
Benzo[b]fluoranthene ug/L
Benzo[k]fluoranthene ug/L
Benzo[a]pyrene ug/L
Benzo[ghi]perylene ug/L
Chrysene ug/L
Dibenzo[a,hjanthracene ug/L
Fluoranthene ug/L
Fluorene ug/L
Indeno[1,2,3-cd]pyrene ug/L
1-Methylnaphthalene ug/L
2-Methylnaphthalene ug/L
Naphthalene ug/L
Phenanthrene ug/L
Pyrene ug/L

. Dioxins/Furans - HRGC/HRMS (SW846 3520C/8290)

(a) Method Detection Limit (MDL) STL-Baltimore for standard water matrix determined according to the procedure in 40
CFR 136 Appendix B.
(b) Target Detection Limit (USEPA/USACE 1995) .
(c) For these compounds, no laboratory MDL has been determined by STL-Baltimore. A Reporting Limit is used based
upon the low calibration standard concentration (Organotins are lab reporting limits).
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TABLE 5-4 (CONTINUED)

Parameter Units Laboratory =~ Recommended
MDL @ TDL®
2,3,7,8-TCDF ng/L 0.0023 0.01
2,3,7,8-TCDD ng/L 0.0038 0.01
1,2,3,7,8-PeCDF ng/L 0.0080 0.025
2,3,4,7,8-PeCDF ng/L 0.0122 0.025
1,2,3,7,8-PeCDD ng/L 0.0064 0.025
1,2,3,4,7,8-HxCDF ng/L 0.0095 0.05
1,2,3,6,7,8-HXCDF ng/L 0.0043 0.05
2,3,4,6,7,8-HxCDF ng/L 0.0085 0.05
1,2,3,4,7,8-HxCDD ng/L 0.0096 0.05
1,2,3,6,7,8-HxCDD ng/L 0.0083 0.05
1,2,3,7,8,9-HxCDD ng/L 0.0093 0.05
1,2,3,7,8,9-HxCDF ng/L 0.0135 0.05
1,2,3,4,6,7,8-HpCDF ng/L 0.0102 0.05
1,2,3,4,6,7,8-HpCDD ng/L 0.0108 0.05
1,2,3,4,7,8,9-HpCDF ng/L 0.0124 0.05
OCDD ng/L 0.0341 0.1
OCDF ng/L 0.0383 0.1
Organotins by GC/FPD (STL-Burlington SOP)
Monobutyltins ug/L 0.031 (c) 0.01
Dibutyltins ug/L 0.038 (c) 0.01
Tributyltins ug/L 0.044 (c) 0.01
Inorganic nonmetals/general organics
Cyanide (SW846 9012A) mg/L 0.0050 5
Nitrogen, ammonia (EPA 350.1) mg/L 0.028 0.03
Nitrogen, nitrate + nitrite (EPA 353.2) mg/L 0.020 --
Nitrogen, total Kjeldahl (EPA 351.2) mg/L 0.19 --
Sulfide (SW846 9034) mg/L 0.35 0.1
TOC (SW846 9060) mg/L 0.080 1000
BOD (EPA 405.1) mg/L 0.37 -
COD (EPA 410.4) mg/L 4.4 -
Total Phosphorus (EPA 365.3) mg/L 0.0014 --
Metals - Autoclave Digestion - Cold Vapor (SW846 7470A)
Mercury ug/L 0.039 0.2
Metals - Furnace (SW846 3020A/7841)
Thallium ug/L 24 1.0
Metals - ICP (SW846 3010A/6010B)
Aluminum ug/L 57.6 40
lron ug/L 42.8 10
Manganese ug/L 6.6 1.0
Zinc ug/L 23 1.0
Metals-Trace ICP (SW846 3010A/6010B)
Antimony ug/L 3.0 3.0
Arsenic ug/L 1.7 1.0
Beryllium ug/L 0.083 0.2
Cadmium ug/L 0.24 1.0
Chromium ug/L 0.74 1.0
Copper ug/L 1.9 1.0
Nickel ug/L 24 1.0
Lead ug/L 1.1 1.0
Selenium ug/L 1.8 2.0
Silver ug/L 32 1.0
(a) Method Detection Limit (MDL) STL-Baltimore for standard water matrix determined according to the procedure in 40

CFR 136 Appendix B.

(b) Target Detection Limit (USEPA/USACE 1995) .
(c) For these compounds, no laboratory MDL has been determined by STL-Baltimore. A Reporting Limit is used based
upon the low calibration standard concentration (Organotins are lab reporting limits).
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TABLE 5-5 METHOD DETECTION LIMITS FOR TISSUE SAMPLES

Parameter Units Laboratory Recommended
MDL @ TDL®
Organochlorine Pesticides - GC/ECD - (SW846 3540C/8081A)
Aldrin ug/kg 0.53 10
a-BHC ug/kg 0.72 -
B-BHC ug/kg 0.77 -
5-BHC ug/kg 0.69 -
A-BHC (Lindane) ug/kg 0.82 10
Chlorbenzide ug/kg 33@ 2
Chlordane (Technical) ug/kg 33 10
Dacthal ug/kg 10© 2
44'-DDD ug/kg 1.5 10
4,4-DDE ug/kg 1.3 10
44'-DDT ug/kg 1.2 10
Dieldrin ug/kg 0.77 10
Endosulfan I ug/kg 0.61 10
Endosulfan Il ug/kg 0.86 10
Endosulfan suifate ug’kg 0.95 10
Endrin ug/kg 0.98 10
Endrin aldehyde ug/kg 1.2 10
Heptachlor ug/kg 0.68 10
Heptachlor epoxide ug/kg 0.73 10
Mirex ug/kg 33@ -
Methoxychlor ug/kg 3.0 10
Toxaphene ug/kg 13 50
PCB Aroclors - GC/ECD - (SW846 3540C/8082)
Aroclor 1016 ug/kg 15 --
Aroclor 1221 ug/kg 38 --
Aroclor 1232 ug/kg 10 --
Aroclor 1242 ug’kg 49 -
Aroclor 1248 ug’kg 8.7 --
Aroclor 1254 ug/kg 7.2 --
Aroclor 1260 ug/kg 14 -

PCB Congeners - GC/ECD - (SW846 3540C/8082)

2,4'-Dichlorobiphenyl (BZ # 8) ug/kg 0.24 2
2,2',5-Trichlorobiphenyl (BZ # 18) ug/kg 0.12 2
2,4 4'-Trichlorobiphenyl (BZ # 28) ug/kg 0.12 2
2,2',3,5'-Tetrachlorobiphenyl (BZ # 44) ug/kg 0.11 2
2,2',4,5'-Tetrachlorobiphenyl (BZ # 49) ug/kg 0.26 2
2,2',5,5'-Tetrachlorobiphenyl (BZ # 52) ug/kg 0.14 2
2,3',4,4'-Tetrachlorobiphenyl (BZ # 66) ug/kg 0.33 2
3,3'4,4'-Tetrachlorobiphenyl (BZ # 77) ug/kg 0.21 2
2,2',3,4,5"-Pentachlorobiphenyl (BZ # 87) ug/kg 0.13 2
2,2',4,5,5'-Pentachlorobiphenyl (BZ # 101) ug/kg 0.18 2
2,3,3'4,4'-Pentachlorobiphenyl (BZ # 105) ug/kg 0.16 2
2,3',4,4',5-Pentachlorobiphenyl (BZ # 118) ug/kg 0.21 2
3,3',4,4',5-Pentahlorobiphenyl (BZ # 126) ug/kg 0.20 2
2,2',3,3',4,4'-Hexachlorobiphenyl (BZ # 128) ug/kg 0.14 2
2,2',3,4,4'5'-Hexachlorobiphenyl (BZ # 138) ug/kg 0.20 2
2,2'4.4' 5 5'-Hexachlorobiphenyl (BZ # 153) ug/kg 0.12 2
2,3,3'4,4',5-Hexachlorobiphenyl (BZ # 156) ug’kg 0.088 2
3,3',4,4',5,5'-Hexachlorobiphenyl (BZ # 169) ug/kg 0.11 2
2,2',3,3',4,4',5-Heptachlorobiphenyl (BZ # 170) ug/kg 0.075 2
2,2',3,4,4'5 5"-Heptachlorobiphenyl (BZ # 180) ug/kg 0.085 2
2,2',3,4,4',5',6-Heptachlorobiphenyl (BZ # 183) ug’kg 0.076 2
2,2',3,4,4',6,6"-Heptachlorobiphenyl (BZ # 184) ug/kg 0.10 2
(a) Method Detection Limit (MDL) STL-Baltimore for standard tissue matrix determined according to the procedure in 40

CFR 136 Appendix B.
(b) Target Detection Limit (USEPA/USACE 1995).
(c) For these compounds, no laboratory MDL has been determined by STL-Baltimore. A Reporting Limit is used based
upon the low calibration standard concentration (Organotins are lab reporting limits).
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TABLE 5-5 (CONTINUED)

Parameter Units Laboratory Recommended
MDL © TDL®
2,2',3,4'5,5,6-Heptachlorobiphenyl (BZ # 187) ug/kg . 0.088 2
2,2',3,3',4,4',5,6-Octachlorobiphenyl (BZ # 195) ug/kg 0.13 2
2,2',3,3',4,4'5,5',6-Nonachlorobiphenyl (BZ # 206) ug/kg 0.11 2
2,2'3,3',4,4',5,5',6,6"-Decachlorobiphenyl (BZ # 209) ug/kg 0.15 2

Organophosphorus Pesticides GC/NPD — (SW 3540C/8141A)

Dementon ug/kg 330 -
Ethyl parathion (Parathion) ug’kg 33 6
Guthion (Azinphos methyl) ug/kg 33@ -
Malathion ug/kg 33@ 5
Methyl parathion ug/kg 33 6
Semivolatile organics GC/MS - (SW846 3540C/8270C)
Benzoic Acid ug’kg 250 100
Benzyl alcohol ug/kg 100 100
Bis(2-chloroethyl) ether ug/kg 110 -
Bis(2-chloroethoxy)methane ug’kg 130 -
Bis(2-ethylhexyl) phthalate ug/kg 180 20
4-Bromophenyl phenyl ether ug/kg 120 -
Butylbenzylphthalate ug/kg 150 20
4-Chloro-3-methylphenol ug/kg 77 -
2-Chloronaphthalene ug/kg 100 -
2-Chlorophenol ug/kg 91 -
4-Chlorophenyl phenyl ether ug/kg 94 -
Dibenzofuran ug/kg 100 20
Di-n-butyl phthalate ug/kg 110 20
1,2-Dichlorobenzene ug/kg 140 20
1,3-Dichlorobenzene ug/kg 140 20
1,4-Dichlorobenzene ug/kg 140 20
3,3"-Dichlorobenzidine ug/kg 280 -
2,4-Dichlorophenol ug/kg 100 -
Diethyl phthalate ug/kg 110 20
4,6-Dinitro-2-Methylphenol ug/kg 100 -
2,4-Dimethylphenol ug/kg 84 20
Dimethyl phthalate ug/kg 64 20
2,4-Dinitrophenol ug/kg 190 -
2,4-Dinitrotoluene ug/kg 57 -
2,6-Dinitrotoluene ug/kg 67 -
1,2-Diphenylhydrazine ug/kg 69 -
Di-n-octyl phthalate ug/kg 370 20
Hexachlorobenzene ug/kg 89 20
Hexachlorobutadiene ug’kg 120 40
Hexachloroethane ug/kg 110 40
Hexachlorocyclopentadiene ug/kg 59 -
Isophorone ug/kg 120 --
2-Methylphenol ug/kg 87 20
4-Methylphenol ug/kg 67 20
Nitrobenzene ug/kg 110 -
2-Nitrophenol ug/kg 120 -
4-Nitrophenol ug’kg 140 -
N-Nitrosodiphenylamine ug/kg 110 20
N-Nitrosodimethylamine ug/kg 120 -
N-Nitroso-di-n-propylamine ug/kg 120 -
2,2'-Oxybis(1-chloropropane) ug/kg 150 -
Pentachlorophenol ug/kg 210 100
Phenol ug/kg 08 20
1,2,4-Trichlorobenzene ug/kg 120 20
(a) Method Detection Limit (MDL) STL-Baltimore for standard tissue matrix determined according to the procedure in 40
CFR 136 Appendix B.
(b) Target Detection Limit (USEPA/USACE 1995).
(c) For these compounds, no laboratory MDL has been determined by STL-Baltimore. A Reporting Limit is used based

upon the low calibration standard concentration (Organotins are lab reporting limits).
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TABLE 5-5 (CONTINUED)

Parameter ' Units Laboratory Recommended
MDL ® TDL®
2,4,6-Trichlorophenol ug/kg 83 -
Polynuclear Aromatic Hydrocarbons (PAHs) - HPLC (SW846 3540C/8310)
Acenaphthene ug’kg 2.8 20
Acenaphthylene ug/kg 21 20
Anthracene ug/kg 0.54 20
Benzo[a]anthracene ug’kg 0.76 20
Benzo[b]fluoranthene ug/kg 0.78 20
Benzo[k]fluoranthene ug/kg 0.44 20
Benzo[a]pyrene ug/kg 041 20
Benzo[ghi]perylene ug/kg 0.92 20
Chrysene ug/kg 0.24 20
Dibenzo[a,h]anthracene ug/kg 0.91 20
Fluoranthene ug/kg 0.78 20
Fluorene ug/kg 1.0 20
Indeno[1,2,3-cd]pyrene ug/kg 0.80 20
1-Methylnaphthalene ug’kg 4.8 20
2-Methylnaphthalene ug’kg 4.7 20
Naphthalene ug/kg 3.6 20
Phenanthrene ug’kg 1.0 20
Pyrene ug/kg 0.44 20
Organotins — GC/FPD (STL Burlington SOP)
Monobutyltins ug/kg 1.0©@ 10
Dibutyltins ug/kg 1.3©@ 10
Tributyltins ug/kg 1.5@ 10
Dioxins/Furans - HRGC/HRMS (EPA 1613)
2,3,7,8-TCDF ng/kg 0.73 1
2,3,7,8-TCDD ng/kg 0.19 ]
1,2,3,7,8-PeCDF ng/kg 0.52 2.5
2,3,4,7,8-PeCDF ng/kg 0.67 25
1,2,3,7,8-PeCDD ng/kg 1.20 25
1,2,3,4,7,8-HxCDF ng/kg 0.50 5
1,2,3,6,7,8-HxCDF ng/kg 0.35 5
2,3,4,6,7,8-HxCDF ng/kg 0.39 5
1,2,3,4,7,8-HxCDD ng/kg 0.32 5
1,2,3,6,7,8-HxCDD ng/kg 0.74 5
1,2,3,7,8,9-HxCDD ng/kg 0.36 5
1,2,3,7,8,9-HxCDF ng/kg 0.84 5
1,2,3,4,6,7,8-HpCDF ng/kg 1.63 5
1,2,3,4,6,7,8-HpCDD ng/kg 2.06 5
1,2,3,4,7,8,9-HpCDF ng/kg 0.66 5
OCDD ng/kg 18.17 10
OCDF ng/kg 2.20 10
Metals - Cold Vapor (SW846 7471A)
Mercury mg/kg 0.14 0.01
Metals - Furnace (SW846 3050B/7000 series)
Thallium mg/kg 0.30 0.1
Metals - ICP (SW846 3050B/6010B)
Aluminum mg/kg 11.0 1.0
Iron mg/kg 16.0 10
Manganese mg/kg 29 0.5
Zinc mg/kg 9.1 2.0
(a) Method Detection Limit (MDL) STL-Baltimore for standard tissue matrix determined according to the procedure in 40

CFR 136 Appendix B.
(b) Target Detection Limit (USEPA/USACE 1995).
(c) For these compounds, no laboratory MDL has been determined by STL-Baltimore. A Reporting Limit is used based
upon the low calibration standard concentration (Organotins are lab reporting limits).
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TABLE 5-5 (CONTINUED)

Parameter Units Laboratory Recommended

MDL @ TDL®

Metals-TRACE ICP (SW846 3050B/6010B)

Antimony mg/kg 0.90 0.1
Arsenic mg/kg 0.42 0.1
Beryllium mg/kg 0.30 0.1
Cadmium mg/kg 0. 045 0.1
Chromium mg/kg 0.27 0.1
Copper mg/kg 042 0.1
Lead mg/kg 0.23 0.1
Nickel mg/kg 0.22 0.1
Silver mg/kg 0.27 0.1
Selenium mg/kg 0.16 02
@) Method Detection Limit (MDL) STL-Baltimore for standard tissue matrix determined according to the procedure in 40

(®)
(©)

CFR 136 Appendix B.
Target Detection Limit (USEPA/USACE 1995).
For these compounds, no laboratory MDL has been determined by STL-Baltimore. A Reporting Limit is used based
upon the low calibration standard concentration (Organotins are lab reporting limits).
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6. BULK SEDIMENT CHEMISTRY

This chapter presents a Tier II sediment chemistry evaluation for the approach channels, Inside
Placement Site 104, Outside Site 104, and the Ocean Reference area. The chapter presents data
for sediments that were specifically collected in 1999 for Tier II and Tier III evaluations. The
1999 field program is described in Chapter 4. The following topics are presented and discussed:
(1) constituents tested and detected within the sediments; (2) comparisons of detected
constituents to sediment quality guidelines; (3) comparisons of detected constituents to
background and reference concentrations; (4) comparisons of detected constituents to available
Tier I information presented in Chapter 3; and (5) results of Theoretical Bioaccumulation
Potential (TBP) calculations.

6.1.1 SAMPLE RECEIPT AND HOMOGENIZATION PROCEDURES

The sediment cores and grab samples were transported from the field staging areas (either Fort
McHenry, Baltimore or Sandy Point State Park, Annapolis) to EA’s laboratory facility in Sparks,
Maryland at the end of each workday. The cores and grab samples were chilled with ice during
transport. The sediment cores and the grab samples designated for ecotoxicological testing were
stored in a walk-in refrigeration unit cooled to 4°C until all sampling was complete. Grab
samples designated for chemical analysis were hand-delivered to the analytical laboratory on the
day of collection. Upon completion of all sampling activities, the cores were sorted, visually
inspected, and the labeled core sleeves were compared against the chain-of-custody record prior
to processing. Grab samples that were received at the analytical laboratory were compared
against the chain-of-custody upon receipt.

Core processing was conducted at EA’s warehouse facility on 30 September to 01 October 1999
and 17 December 1999. Sediment samples for each station were processed for analytical testing
and channel composites were created for ecotoxicological testing.

Sediments from each station were extracted from the core sleeves and were composited and
homogenized in pre-cleaned, 5-gallon stainless steel bowls. Multiple cores for each station were
extracted and homogenized with decontaminated stainless-steel mixing spoons until the sediment
was thoroughly mixed and was of uniform consistency. When compositing and homogenization
of sediment from each station was complete, subsamples were removed for bulk chemistry
analysis. The sub-samples were placed into pre-cleaned glass jars using stainless steel spoons,
and were labeled for analytical testing. The remainder of the sediment was placed in a 55-gallon
decontaminated fiberglass holding container to create the channel composite for ecotoxicological
testing. When not actively being processed, the core and grab samples were stored in a secured
walk-in cooler, in the dark at 4°C. A second chain-of-custody form was completed for the
homogenized core sediment that was designated for chemical analysis, and the sample
homogenization time was recorded as the initiation of the sample holding time.

The bulk sediment samples were hand-delivered to STL—Baltimore, where the samples were
compared against the chain-of-custody form. The samples were logged into the analytical
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laboratory and were assigned a unique accession number. Samples were stored in walk-in
refrigeration units (cooled to 4°C) following receipt and prior to analysis. Copies of the bulk
sediment chain—of-custody forms are provided in Attachment II. The compositing scheme for
the ecotoxicological testing is discussed in Chapters 4 and 8.

6.2 ANALYTICAL METHODS AND DETECTION LIMITS

Bulk sediments were analyzed for target analytes identified in the approved Analytical
Chemistry QAPP (EA and STL 2000) and outlined in Chapter 5. Project-specific analytical
methods and detection limits for sediment samples are provided in Tables 5-2 and 5-3,
respectively. A sample-by-sample breakdown of bulk sediment analyses is provided in
Table 5-1A.

6.3 DATA ANALYSIS

For sediments, data were evaluated based on mean concentrations of constituents detected within
each channel. The mean concentrations best represent the concentrations that would be expected
when the material is dredged, mixed together, and placed in large volumes.

6.3.1 Mean Calculations

Mean concentrations of detected analytes were calculated for each sampling reach (channels,
Inside Site 104, Outside Site 104, and Ocean Reference). The mean concentration for each reach
is most representative of the concentration expected in the field during dredging and placement
and is most representative of the expected concentration in the reach composite samples that
were utilized in the elutriate, toxicity, and bioaccumulation testing. The detection limit (DL) was
substituted for non-detected (ND) analytes in the calculations of the mean for each reach. Using
the detection limit gives the highest possible mean value. If an analyte was not detected in any
sample within a sampling reach, the mean detection limit is reported and qualified with a “U.”

The mean analyte concentrations for Inside Placement Site 104 were calculated with data from
eight analyzed samples [the five targeted stations (Figure 4-11), one station located south of KI-7
(KI-7REF) (Figure 4-12) where visual signs of contamination were present, and two field
duplicate samples (KI-7FD and KI-7REFFD)]. The mean calculations for Craighill Upper Range
and Brewerton Eastern Extension each included results from one field duplicate sample in
addition to the results from the targeted locations. Analyte concentrations for the Ocean
Reference sediment represent the actual detected concentrations in one composited sample.
Dioxin and furan results for each channel, reference, or placement site reach represent the actual
detected concentrations in one composited sample.

For individual samples, PCB concentrations were determined by summing the 18 summation
congeners (as specified in Table 9-3 of the ITM). The total summed concentration was then
multiplied by a factor of 2 following the NOAA (1993) approach for total PCB determinations.
Total PAHs were determined by summing the concentrations of 16 PAHs in each sample. In the
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summation calculations for both total PCBs and total PAHs, three total values are presented in
the data tables:

¢ Non-detects = zero (ND=0);
e Non-detects = ¥; of the detection limit (ND=)2 DL); and
e Non-detects = the detection limit (ND=DL).

The substitution of the detection limit (ND=DL) provides the most conservative approach to
calculating and evaluating the data. However, in cases where few PCB congeners or PAHs are
detected, the detection limit drives the total value and overestimates the actual expected
concentration.

Mean total PCB and total PAH concentrations were determined by averaging the total that was
calculated for each sample. In the PCB and PAH tables (Table 6-9 and 6-10, respectively), note
that the average of the sums does not equal the sum of the average concentrations for each
congener or analyte for calculations with ND=0 and ND=1/2.

6.3.2 Comparisons to Sediment Quality Guidelines (SQGs)

Mean concentrations of detected analytes in sediment samples were compared against Sediment
Quality Guidelines (SQG) for marine sediments. Threshold Effects Levels (TEL) and Probable
Effects Levels (PEL) (Buchman 1999; MacDonald 1994; MacDonald et al. 1996) are among the
most commonly used of the methods that attempt to provide sediment contaminant concentration
values that differentiate sediments of little concern from those predicted to have adverse
biological effects.

TELSs represent the contaminant concentration below which adverse biological effects rarely
occur. PELs represent the contaminant concentration above which adverse biological effects
frequently occur. Values that fall between the TEL and PEL represent the concentrations at
which adverse biological effects occasionally occur. TEL and PEL screening values are
provided in Table 3-1.

O’Connor et al. (1998) and O’Connor and Paul (1999) quantitatively evaluated the reliability of
sediment toxicity predictions based on Effect Range Low (ERL) / Effect Range Median (ERM)
values, which are derived by a process very similar to the TEL/PEL process and have similar
values. Both papers attempt to validate the values using large independent datasets that contain
both sediment chemistry and sediment toxicity data for each sample. Both papers define a toxic
sediment as one that produces less than 80 percent survival of amphipods after a 10-day
exposure to whole sediment, the same criterion of whole sediment toxicity used in the ITM.
Both papers reach the same conclusions. O’Connor and Paul (1999) found that within a 2,475-
sample dataset, 2,087 (84%) of the samples were not toxic. A total of 730 samples did not
exceed any ERL (comparable to TEL), and 697 (95.5%) of these were not toxic. This indicates
that not exceeding an ERL is a reliable predictor of non-toxicity, and the same should be true for
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the closely related TEL. Of the 453 samples that exceeded at least on ERM, 186 (41%) actually
produced toxicity. Therefore, exceeding an ERM (much less an ERL) is less than 50% accurate
as a predictor of sediment toxicity, and the same would be expected to be true for the closely
related PEL (and TEL). This independent evaluation indicates that:

» not exceeding a TEL should reliably predict the absence of whole sediment toxicity,
o exceeding a PEL (much less a TEL) does not reliably indicate toxicity, and
e many, perhaps even most, sediments that exceed one or more PELs are not toxic.

Because TELs/PELs have been widely used despite their recently demonstrated low reliability in
predicting toxicity, the mean concentrations of contaminants in the sediments proposed for
placement at Site 104 were compared to the TEL and PEL values for all analytes for which

TEL/PEL values have been developed. Comparison of sediment chemistry to SQGs is not a part .

of the tiered testing evaluations in the ITM (USEPA/USACE 1998) or the Green Book
(USEPA/USACE 1991). For dredged material evaluations, SQGs are used as a tool to assist
with identification of COPCs and to provide additional weight of evidence in the evaluation
(USACE-WES 1998). Comparisons to TEL/PEL values were used only for these purposes in
this evaluation of the sediments proposed for placement at Site 104.

6.4 BULK SEDIMENT RESULTS

Results of the bulk sediment chemistry analyses are presented in the following sub-sections.
Sample weights were adjusted for percent moisture (up to 50%) prior to analysis to achieve the
lowest possible detection limits. Because sediments contain a large proportion of moisture, each
analyte has a sample-specific detection limit. The detection limit range is provided in the
analytical summary tables (Tables 6-3 through 6-13). Analytical results are reported on a dry
weight basis. Definitions of organic and inorganic data qualifiers are provided in Tables 3-4 and
3-5, respectively. Qualifiers for dioxin and furan analysis are described in Table 6-1. Analytical
narratives that include an evaluation of laboratory quality assurance/quality control results are
provided in Attachment II. STL-Baltimore will retain and archive the results of these analyses
for 7 years from the date of issuance of the final results.

Mean analyte concentrations are provided by analytical fraction in Tables 6-2 through 6-13.
Results of TEL and PEL screening comparisons for mean concentrations are provided in
Tables 6-14 and 6-15, respectively. Frequency of detection by analytical fraction for each
channel is provided in Table 6-16. Frequency of detection by analytical fraction for Inside Site
104, Outside Site 104, and the Ocean Reference is provided in Table 6-17. Data for individual
stations and summary statistics that include minimum and maximum concentrations for each
reach are provided in Appendices D and E, respectively.

6.4.1 Physical Analyses

Results of physical analyses are provided in Table 6-2. Grain size determinations indicated that
the channel sediments were primarily comprised of silt and clay (Figure 6-1). The Craighill
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Channel exhibited the highest proportion of sand (67%), followed by Craighill Upper Range
(32%). Inside Site 104, Outside Site 104, and the Ocean Reference area contained higher
proportions of sand than the channels, with the exception of the Craighill Channel and Craighill
Upper Range (Figure 6-1). Percent moisture in the channel sediments ranged from 40.8% to
72%. The ocean sediment had the lowest moisture content (21.5%).

6.4.2 Inorganic Non-metals

Results of the inorganic non-metal analyses are provided in Table 6-3. Mean concentrations of
TOC in the channels ranged from 2.7 to 13.4 percent (Figure 6-2). These concentrations are
similar to those reported for the channels in the 1998 study (3.4 to 14.1 percent) (see Chapter 3).
Surficial sediments from the channels that have been most recently dredged (Craighill and
Craighill Upper Range) contained the lowest mean concentrations of TOC. The highest mean
TOC in the sediment was from the Tolchester Straightening, where the deepest cores were
collected (approximately 10 ft in depth). Mean TOC concentrations in the Inside and Outside
Site 104 reference areas were 7.2% and 11.4%, respectively, and fell within the range of mean
TOC reported for the channels. The Ocean Reference sediment contained the lowest percentage
of TOC (0.5%).

Mean sulfide concentrations in the channels ranged from non-detect (C&D Approach Channel
cores) to 1,536 mg/kg (Swan Point). Mean sulfide concentrations were generally higher in
sediments from the eastern side of the upper Bay (Inside and Outside Site 104, Swan Point, and
Tolchester Straightening). These areas are more prone to low dissolved oxygen conditions and
sulfide formation. The high sulfide concentrations reported for Inside and Outside Site 104 are
consistent with results reported for surficial sediments in the 1997-1998 Site 104 and channel
studies (see Chapter 3). Sulfides were not detected in the Ocean Reference grab sample or C&D
Canal Approach core sample sediments.

Mean total phosphorus (TP) ranged from 198 mg/kg (Craighill Uppér Range) to 632 mg/kg
(Craighill Angle West). TP detected in the reference and placement areas fell within the range of
concentrations reported for the channels, with the Ocean Reference sediment at the lower end.

Mean concentrations of ammonia-nitrogen (total ammonia) ranged from 12 mg/kg (Craighill
Upper Range) to 223 mg/kg (Craighill Entrance). Mean ammonia-nitrogen concentrations in
Inside and Outside Site 104 fell within the range for the channels. Mean ammonia-nitrogen
concentrations Outside Site 104 (182.4 mg/kg) were nearly 5 times higher than Inside Site 104
(36.7 mg/kg). The 1997 Site 104 studies revealed a similar pattern, with ammonia-nitrogen
concentrations Outside Site 104 (137.7 mg/kg) approximately 2.6 times higher than Inside Site
104 (51.2 mg/kg) (see Chapter 3). Ammonia-nitrogen was detected just above the detection
limit in the Ocean Reference sediment (2 mg/kg).

Mean TKN (ammonia + inorganic nitrogen) concentrations ranged from 225.2 mg/kg (Craighill)
to 3,714 mg/kg (Brewerton Eastern Extension). Mean TKN concentrations for both Inside and
Outside Site 104 fell within the range reported for the channel sediments, and mean TKN
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concentration QOutside Site 104 was more than 2 times higher than Inside Site 104. TKN
concentration was lowest in the Ocean Reference sediment (180 mg/kg).

6.4.3 Volatile Organic Compounds (VOCs)

Results of the volatile organic compound analyses are presented in Table 6-4. VOCs were
detected in 23 of 1,540 cases (1.5%) in the channel sediments. VOCs were detected in 8 of 175
cases (4.6%) Inside Site 104 and in 5 of 140 cases (3.6%) Outside Site 104 (see Table 6-17).
Only 2 of the 35 tested VOCs, carbon disulfide and dichloromethane (methylene chloride), were
detected, and they were detected within both the channel and Inside/Outside Site 104 samples.
The highest mean concentration of carbon disulfide was detected Inside Site 104 (7.98 pg/kg)
and the highest mean concentration of dichloromethane was detected for Brewerton Eastern
Extension (15.75 ug/kg). Although neither compound was detected in the laboratory method
blanks, both analytes are common laboratory contaminants. Overall, VOCs were not detected in
4 of the 13 channel reaches (C&D Canal Approach, Craighill Angle West, Craighill Entrance,
and Tolchester North). No VOCs were detected in the Ocean Reference sediment. No TEL or
PEL values exist for VOCs. A few scattered occurrences of carbon disulfide and
dichloromethane were also detected in channel sediments tested in 1998 (EA 2000c) (see
Chapter 3).

6.4.4 Semivolatile Organic Compounds (SVOCs)

Results of the semivolatile organic compound analyses are presented in Table 6-5. Seven of the
47 tested SVOCs were detected in the channel sediments. Overall, SVOCs were detected in 164
0f 2,350 cases (7%) in the channel sediments. SVOCs were detected in 23 of 376 cases (6.1%)
Inside Site 104 and in 18 of 188 cases (9.6%) Outside Site 104. At least one SVOC was detected
within every tested channel reach. No SVOCs were detected in the Ocean Reference sediment.
Six of seven SVOCs detected in the channel sediments were also detected Inside and Outside
Site 104 [1-methylnaphthalene, 2-methylnaphalene, 3,4-methylphenol, bis(2-
ethylhexyl)phthalate, di-n-butyl phthalate, and phenol}. Four SVOCs were detected Outside

Site 104, but not within the channel reaches [2,2’-oxybis(1-chloropropane), 4-nitrophenol, di-n-
octyl phthalate, and diethyl phthalate]. Dibenzofuran was detected in the Tolchester
Straightening area and Outside Site 104. Benzyl butyl phthalate was the only SVOC detected in
the channels (Brewerton Eastern Extension only) that was not detected Inside or Outside Site
104.

2-Methylnaphthalene and bis(2-ethylhexyl)phthalate are the only SVOCs that have TEL/PEL
values (Tables 6-14 and 6-15). Mean concentrations of 2-methylnaphthalene exceeded the TEL
in 11 of the 13 channel reaches and in both Inside and Qutside Site 104. Mean concentrations of
2-methylnaphthalene exceeded the PEL only for the Tolchester Straightening area and Inside
Site 104 sediments. Although bis-(2-ethylhexyl) phthalate was detected in 5 of the 13 channel
reaches and in both Inside and Outside Site 104 sediments, none of the concentrations exceeded
the TEL or PEL value.
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Six of the seven SVOCs detected in the channel sediments in the 1999 testing program were also
detected in the channel sediments in the 1998 testing program [ 1-methylnaphthalene, 2-
methylnaphalene, 3,4-methylphenol, benzyl butyl phthalate, bis(2-ethylhexyl)phthalate, and
phenol] (see Chapter 3). ‘

6.4.5 Chlorinated Pesticides

Results of the chlorinated pesticides analyses are presented in Table 6-6. Approximately 98% of
the channel pesticide analyses yielded no detectable concentrations of chlorinated pesticides.
Chlorinated pesticides were detected in 16 of 1,100 cases (1.5%) in the channel sediments.
Chlorinated pesticides were detected in 5 of the 13 channels reaches [C&D Canal Approach
(cores), Craighill Angle West, Tolchester North, Tolchester South, and Tolchester

Straightening]. Only 3 of the 22 tested chlorinated pesticides were detected in channel sediments
(heptachlor epoxide, 4,4’-DDD and 4,4’-DDE). These three pesticides were also detected in the
channel sediments tested in the 1998 program (EA 2000d) (see Chapter 3).

Chlorinated pesticides were detected in 8 of 176 cases (4.5%) Inside Site 104 and in 3 of 88
cases (3.4%) Outside Site 104. Five of the 22 tested chlorinated pesticides were detected Inside
Site 104 (4,4’-DDE, aldrin, endosulfan II, endrin aldehyde, and heptachlor epoxide). Heptachlor
epoxide was the only chlorinated pesticide detected Outside Site 104. None of the 22 targeted
chlorinated pesticides was detected in the Ocean Reference sediment.

TEL and PEL values exist for 6 of the 22 tested chlorinated pesticides (4,4’-DDD, 4,4’-DDE,
4,4’-DDT, chlordane, dieldrin, and gamma-BHC (Tables 6-14 and 6-15, respectively). None of
the mean detected concentrations of DDD or DDE exceeded PEL or TEL values. The detection
limits for several chlorinated pesticides exceeded the TEL value: gamma-BHC, dieldrin,
chlordane, and 4,4-DDT. However, none of the mean detection limits exceeded the PEL values
for these pesticides. In cases where the detection limit exceeded the TEL value, it is not possible
to determine whether these pesticides were present at concentrations between the TEL and PEL.

6.4.6 Organophosphorus Pesticides

Results of the organophosphorus pesticide analyses are provided in Table 6-7.
Organophosphorus pesticides were not detected in any of the channel sediments (0 of 250 cases),
Inside Site 104 (0 of 40 cases), Outside Site 104 (0 of 20 cases), or in the Ocean Reference (0 of
5 cases). There are no TEL/PEL values for organophosphorus pesticides.

6.4.7 PCB Aroclors and Congeners

Results of the PCB aroclor analyses are provided in Table 6-8. PCB aroclors (mixtures of
congeners) were not detected in any of the channel sediments (0 of 350 cases), Outside Site 104
(0 of 28 cases), or in the Ocean Reference (0 of 7 cases). Two of the seven tested PCB aroclors
(Aroclor 1248 and Aroclor 1254) were detected Inside Site 104 (2 of 56 cases or 3.6%). There
are no TEL/PEL values for PCB aroclors. Aroclors 1254 and 1260 were also detected Inside
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Site 104, Outside Site 104, and in several channel reaches in the 1997 and 1998 testing programs
(EA 1998a and 2000c) (see Chapter 3).

Results of the PCB congener analyses are provided in Table 6-9. Twenty-five of the 26 tested
congeners were detected in the channel sediments. PCB congeners were detected in 654 of
1,350 cases (48.4%) in the channel sediments. PCB congeners were detected in 110 of 208 cases
(53%) Inside Site 104 and in 33 of 104 cases (32%) Outside Site 104. One PCB congener
(BZ#8) was detected in the Ocean Reference sediment (1 of 26 cases or 3.8%). Importantly, the
majority of detected congeners were detected at concentrations that were below the
recommended USEPA/USACE (1995) Target Detection Limit (TDL).

Mean total PCB concentrations for the channels and reference areas are depicted in Figure 6-3.
Mean total PCB concentrations in the channels (ND=DL) ranged from 3.45 pg/kg (Craighill
Channel) to 22.6 pg/kg [C&D Canal Approach (cores)]. The mean total PCB concentration
Inside Site 104 was approximately 3.3 times higher than Outside Site 104. The total PCB values
for both Inside and Outside Site 104 fell within the range for the channels. Only the mean total
PCB concentration for the C&D Approach (cores) exceeded the TEL (21.55 pg/kg) and that by 1

pg/kg (Table 6-14).

The detection limits for PCB congeners in the 1997 and 1998 sampling programs (EA 1998a and
2000c) were 2 to 3 times higher than the detection limits in the 1999 sampling program.
Therefore, total PCBs (ND=DL) for the 1997-1998 testing exceeded the TEL, even when no
congeners were detected (see Chapter 3). Importantly, the TDL for each individual PCB
congener is 1 pg/kg (USEPA/USACE 1995). If total PCBs are calculated using the TDL, the
total exceeds the TEL value.

6.4.8 Polynuclear Aromatic Hydrocarbons

Results of the PAH analyses are provided in Table 6-10. Each of the tested PAHs was detected
in at least one of the channel reaches. PAHs were detected in 696 of 800 cases (87%) in the
channel sediments. PAHs were detected in 116 of 128 cases (91%) Inside Site 104 and in 55 of
64 cases (86%) Outside Site 104. None of the sixteen tested PAHs was detected in the Ocean
Reference sediment. Acenaphthylene and dibenz{a,hJanthracene were the only two PAHs that
were not detected in all of the channel reaches. All of the tested PAHs were detected Inside
Site 104, and dibenz[a,h]anthracene was the only PAH that was not detected Outside Site 104.

Mean total PAH concentrations (ND=DL) are depicted in Figure 6-4. The mean total PAH
concentration in Tolchester Straightening was nearly 3 times higher than the next highest mean
channel concentration (Tolchester North). Overall, the mean concentrations of total PAHs Inside
and Outside Site 104 were nearly equivalent and were higher than each of the channels with the
exception the Tolchester Straightening sediments. Mean total PAH concentrations reported for
Inside Site 104, Outside Site 104, and Tolchester Straightening exceeded the TEL value of
1,684.06 pg/kg (Table 6-14), but concentrations were well below the PEL value of
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16,770.4 ug/kg (Table 6-15). None of the mean total PAHs concentrations reported in the 1997
and 1998 testing programs exceeded the TEL value (EA 1998a and 2000c) (see Chapter 3).

Overall, of the channel reaches, Tolchester Straightening had the greatest number of PAH
analytes with mean concentrations exceeding TELs (12 analytes) and PELs (4 analytes). Mean
concentrations of four PAHs from the Tolchester Straightening area exceeded TELs only in that
channel and in no other channel reach (anthracene, benz(a)anthracene, benzo(a)pyrene, and

pyrene).

Inside and Outside Site 104 had mean concentrations for 9 and 10 analytes, respectively, that
exceeded TEL values. Both the Inside and Outside Site 104 reference areas had only one PAH
analyte with a mean concentration that exceeded a PEL (acenaphthene).

6.4.9 Metals

Results of the metals analyses are provided in Table 6-11. Metals were detected in 731 of 800
cases (91%) in the channel sediments. Metals were detected in 118 of 128 cases (92%) Inside
Site 104 and 58 of 64 cases (91%) Outside Site 104. Ten of the 16 tested metals (62.5%) were
detected in the Ocean Reference sediment. Six metals (arsenic, copper, lead, mercury, nickel,
and zinc) exceeded TEL values in 11 of the 13 channel reaches and in both Inside and Outside
Site 104 (Table 6-14). Craighill Channel and Craighill Upper Range were the only channels that
did not have any TEL or PEL exceedances for metals. Cadmium exceeded the TEL in three
channel reaches [C&D Canal Approach (cores), Craighill Angle West, and Tolchester Channel

North], and chromium exceeded the TEL in one channel reach (Cutoff Angle). Nickel and zinc
were the only metals in the channel sediment that exceeded PEL values (7 and 2 channel reaches,
respectively) (Table 6-15). Nickel and zinc were also the only two metals detected in the
channel sediment in the 1998 testing program that exceeded the PELs (see Chapter 3).

In addition to arsenic, copper, lead, mercury, and zinc, mean silver concentrations also exceeded
the TEL in both Inside and Outside Site 104 (Table 6-14). Mean cadmium and chromium
concentrations also exceeded the TEL value Inside Site 104. Mean concentrations of lead, silver,
and zinc concentrations exceeded the PEL value Inside Site 104. None of the metals detected
Outside Site 104 exceeded PEL values (Table 6-15). None of the metals exceeded TELSs at the
Ocean Reference site.

The mean simultaneously extracted metals /acid volatile sulfide (SEM/AVS) ratio was less than
1 for all channel reaches, with the exception of Brewerton Eastern Extension and the C&D Canal
Approach Channel (surficial sediments). Ratios that are less than 1 indicate that metals are
bound to organic material and are not bioavailable. Ratios that are greater than 1 indicate that
metals could be bioavailable to aquatic organisms.
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6.4.10 Butyltins

Results of the butyltin analyses are provided in Table 6-12. Butyltins were detected in 4 of 200
cases (2%) in the channel sediments. Low concentrations of dibutyltin were detected in one
sample each from Craighill Angle East (11 pg/kg) and Tolchester Straightening (4.9 pg/kg), and
a low concentration of tributyltin was detected in Craighill Upper Range (4 pg/kg). Tributyltin
was detected below the lowest method calibration limit in the Ocean Reference sediment

(3 pg/kg). Butyltins were not detected either Inside Site 104 (0 of 32 cases) or Outside Site 104
(0 of 16 cases).

6.4.11 Dioxin and Furan Congeners

Results of the dioxin and furan analyses and associated Toxicity Equivalency Factors (TEFs) and
Toxicity Equivalency Quotients (TEQs) are provided in Table 6-13. The TEFs represent the
toxicity of each congener relative to 2,3,7,8 TCDD. All seven of the dioxin congeners and ten of
the tested furan congeners were detected within channel sediments. In the 13 channel reaches,
dioxin and furan congeners were detected in 106 of 221 cases (48%). All 17 of the dioxin and
furan congeners were detected Inside Site 104, 4 of 17 (24%) were detected Outside Site 104,
and 5 of 17 (29%) were detected in the Ocean Reference sediment.

The highest and most frequent concentrations were detected for the congeners with the lowest
TEF potency (1,2,3,4,6,7,8-HpCDD, OCDD, 1,2,3,4,6,7,8-HPCDF, and OCDF). TEQs
(ND=1/2 DL) ranged from 0.50 ng/kg to 6.53 ng/kg. Craighill Entrance and Craighill Channel
tended to have the highest detected congener concentrations, and the highest TEQ value
(ND=1/2 DL) was reported for Craighill Channel (6.53 ng/kg) (Figure 6-5). Seven of the 13
channel reaches had a TEQ value that was less than 2 ng/kg (parts per quadrillion), and 2 of the 7
concentrations were below 1 ng/kg [C&D Canal Approach (cores) and Craighill Upper Range].

TEQs for Inside Site 104, Outside Site 104, and the Ocean Reference site were 1.5 ng/kg,
0.84 ng/kg, and 0.16 ng/kg, respectively. There are no TEL/PEL values for dioxin.

6.5 THEORETICAL BIOACCUMULATION POTENTIAL (TBP)

Results of the bulk sediment analyses were used to calculate Theoretical Bioaccumulation
Potential (TBP). TBP is a screening tool that provides a partial basis for selecting appropriate
tissue analyses for quantification of bioaccumulation (Chapter 9). The TBP represents the
approximate equilibrium tissue concentration that would be expected if the sediment or dredged
material were the only source of contaminants. TBP estimates the potential concentration of a
neutral organic substance that would accumulate in an organism from continuous exposure to the
contaminated sediment (USACE-WES 1999). TBP is only determined for nonpolar organic
compounds (pesticides, PAHs, PCBs, and dioxin and furan congeners) and is not calculated for
metals, organic acids or salts, organotins, or methyl mercury.
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According to the ITM, TBP is an environmentally conservative value (USEPA/USACE 1998)
and a conservative predictor of bioaccumulation (USACE-WES 1999); that is, calculated TBP
values tend to be higher than the actual bioaccumulation values measured in tissues of organisms
exposed to the same sediment. Although a substance may have the potential to cause an adverse
effect, the actual likelihood of an adverse effect is a function of : (1) physical and chemical
properties of the constituent, (2) actual concentration in the tissue, and (3) the period of exposure
(USACE-WES 1999).

The TBP calculation requires the concentration of the contaminant found in the sediment, the
percent TOC in each sediment sample, and the organisms’ percent lipid content. TBP was

calculated using the methods described in the ITM (USEPA/ USACE 1998).
The equation for determining the TBP is as follows:

TBP = BSAF (Cy/%TOC) %L
Where TBP is expressed in the same concentration units as the C, and

C; = Concentration found in the sediment (expressed in any unit); these data are
provided in Tables 6-6 (pesticides), 6-7 (PCB congeners), 6-8 (PAHs), and 6-
11 (dioxin and furan congeners);

BSAF = Biota Sediment Accumulation Factor = 4 (Ankley et al. 1992),

% TOC = Total organic carbon in the sediment (expressed as a decimal fraction),
these data are provided in Table 6-3;

% L = Lipid content of the organism (expressed as a decimal fraction of whole body
weight) (USEPA/USACE 1998).

For screening purposes, TBP conservatively identifies contaminants in dredged material that may
cause unacceptable bioaccumulation in aquatic organisms. TBP calculations have known
limitations and uncertainty associated with estimating PAH bioaccumulation (MacFarland and
Clarke 1999). Analyte-specific BSAF values may be generated and used within the calculations
(Cltatlon) A BSAF value of 4 (as recommended by the ITM) for all analytes has been referred
to as “unreasonably conservative” for predicting bioaccumulation (citation). Although a BSAF
value of 1 has been justified for calculating dioxin TBP (USEPA 1993; Pruell et al. 1993), a
BSAF value of 4 was used for all analytical fractions in this project to identify a worst-case
bioaccumulation potential. .

TBP values were calculated using the mean sediment contaminant concentrations from each
sampling reach. If a compound was not detected in the sediment within the channel reach, TBP
was not calculated. Lipid concentrations for soft-bodied invertebrates vary depending upon the
test organisms, but can range up to as high as 1-2 percent of total body wet weight
(USEPA/USACE 1998). A 2 percent lipid value was used for the TBP calculations, assuming a
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worst-case bioaccumulation potential.

For each analytical fraction (chlorinated pesticides, organophosphorus pesticides, PCB aroclors,
PCB congeners, PAHs, and dioxin/furan congeners), three sets of numerical comparisons were
conducted: approach channels vs. Inside Site 104, approach channels vs. Outside Site 104, and
approach channels vs. the Ocean Reference.

TBPs of chemical constituents that exceed the placement site/reference site TBPs will be
identified as COPCs to further evaluate in Tier III bioaccumulation studies.

6.5.1 Pesticides and PCB Aroclors

TBP results and comparisons for pesticides are provided in Table 6-18A (Inside Site 104), 6-18B
(Outside Site 104), and 6-18C (Ocean Reference). In the 13 channel reaches, the TBP for
pesticides (both chlorinated and organophosphorus) and PCB aroclors exceeded the Inside

Site 104 TBP in only 4 of 286 cases (1.4%), the Outside Site 104 TBP in 8 of 286 cases (2.8%),
and the Ocean Reference TBP in 9 of 286 cases (3.1%). 4,4’-DDD, 4,4’-DDE, and heptachlor
epoxide were the only three pesticides that exceeded the placement site/reference site TBP
values (Table 6-24). There were no TBP exceedances for either organophosphorus pesticides or
PCB aroclors (see Tables 6-18A, 6-18B, and 6-18C). These results indicate only three pesticides
(4,4-DDD, 4,4’-DDE, and heptachlor epoxide) have the potential to bioaccumulate more in
tissue exposed to channel sediments than to tissues exposed to the placement site/reference site
sediments.

6.5.2 PCB Congeners

TBP results and comparisons for PCB congeners and total PCBs are provided in Tables 6-19A
(Inside Site 104), 6-19B (Outside Site 104), and 6-19C (Ocean Reference). In the 13 channel
reaches, the TBP for PCB congeners numerically exceeded the Inside Site 104 TBP in 46 of 338
cases (13.6%), the Outside Site 104 TBP in 210 of 338 cases (62%), and the Ocean Reference
TBP in 253 of 338 cases (75%) (Table 6-24).

The C&D Approach (core) was the only channel reach where the TBP for total PCBs (ND=0)
numerically exceeded the TBP for total PCBs Inside Site 104. The TBP for total PCBs (ND=DL
and ND=1/2DL) in each of the 13 reaches numerically exceeded the TBP for total PCBs Outside
Site 104. The TBP for total PCBs (ND=0) in 6 of the 13 reaches numerically exceeded the TBP
for total PCBs in the Ocean Reference sediment. These results indicate that total PCBs in
several channel reaches have the potential to bioaccumulate more in tissue exposed to channel
sediments than to tissues exposed to placement site/reference site sediments.

6.5.3 Polynuclear Aromatic Hydrocarbons

TBP results and comparisons for PAHs are provided in Tables 6-20A (Inside Site 104), 6-20B
(Outside Site 104), and 6-20C (Ocean Reference). In the 13 channel reaches, the TBP for PAHs
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numerically exceeded the Inside Site 104 TBP in 11 of 208 cases (5.3%), the Outside Site 104
TBP in 28 of 208 cases (13.5%), and the Ocean Reference TBP in 194 of 208 cases (93%)
(Table 6-24).

TBP values for 7 of the 16 tested PAHs numerically exceeded the TBP for Inside Site 104.
Tolchester Straightening had the highest number of PAHs that exceeded Inside Site 104 TBP
values (6 PAHs) and had the highest TBP values. Tolchester Straightening was the only channel
reach where the TBP for Total PAHs exceeded TBP value for Inside Site 104.

TBP values for 10 of the 16 targeted PAHs exceeded the TBP for Outside Site 104.
Dibenz[a,h]anthracene was the PAH with the most Outside Site 104 exceedances (7 of the 13
channel reaches). Tolchester Straightening had the highest number of PAHs that exceeded
Outside Site 104 TBP values (10 PAHs), followed by Tolchester Channel North (7 PAH
exceedances). Tolchester Straightening was the only channel reach where the TBP for Total
PAHs exceeded the TBP value for Outside Site 104.

TBP values for all 16 of the tested PAHs exceeded the TBP for the Ocean Reference area.
Fourteen of the 16 tested PAHs exceeded the Ocean Reference TBP for all 13 channel reaches.
The TBP value for total PAHs (ND=0) in the every channel exceeded the Ocean Reference TBP
value.

These results suggest that only PAHs have the potential to bioaccumulate more in tissue exposed
to sediments from the Tolchester Straightening than from tissue exposed to sediments Inside and
Outside Site 104. In addition, comparisons to the Ocean Reference data indicate that PAHs have
the potential to bioaccumulate more in tissue exposed to all channels than to tissues exposed to
the Ocean Reference sediment.

6.5.4 Dioxin and Furan Congeners

TBP results and comparisons for dioxin and furan congeners are provided in Tables 6-21A
(Inside Site 104), 6-21B (Outside Site 104), and 6-21C (Ocean Reference). In the 13 channel
reaches, the TBP for dioxin and furan congeners exceeded the Inside Site 104 TBP in 67 of 221
cases (30%), the Outside Site 104 TBP in 95 of 221 cases (43%), and the Ocean Reference TBP
in 74 of 221 cases (34%). Overall, the Craighill Channel had the highest TBP values and the
most TBP exceedances for all of the reference areas. Comparisons of TBP for TEQs indicated
that dioxins and furans in several channel reaches have the potential to bioaccumulate more in
tissue exposed to channel sediments than tissue exposed to placement site/reference area
sediments.
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6.6  DISCUSSION AND TIER II TBP EVALUATION
6.6.1 Frequency of Detection

Overall, of the three reference areas, the Ocean Reference sediment had the fewest detected
organic constituents (Table 6-17). Metals, many of which naturally occur in sediments, were the
constituents that were most frequently detected in the approach channels, Inside Site 104,
Outside Site 104, and in the Ocean Reference area. PAHs were the most frequently detected
organic constituents in the sediments from the approach channels, Inside Site 104, and Outside
Site 104. Overall, few chlorinated VOCs, SVOCs, chlorinated pesticides, and PCB aroclors
were detected in the channels and placement site/reference areas. No organophosphorus
pesticides were detected in any of the sediments tested.

6.6.2 Comparisons to TELs and PELs

The number of TEL and PEL exceedances for mean concentrations in each channel reach are
summarized in Tables 6-22 (TEL) and 6-23 (PEL). Inside Site 104 and Outside Site 104 had the
highest number of TEL exceedances for mean concentrations, 21 and 22 respectively. Of the 13
channels, Tolchester Straightening had the highest number of TEL exceedances (20), followed
by the Brewerton Eastern Extension, C&D Approach (surficial), Cutoff Angle, and Tolchester
North (15). Inside Site 104 and Tolchester Straightening had the highest number of PEL
exceedances (5 and 6 exceedances, respectively).

Although the number of TEL or PEL exceedances within a given channel reach can not predict
toxicity, none of the tested sediments may be ruled out as non-toxic without additional
evaluation (O’Connor et al. 1998).

6.6.3 Chemical Concentrations

Sediments serve as a sink and a source for natural materials, as well as organic contaminants
which bind to fine particulates that may be deposited and buried within sediments. Disturbance
by dredging and placement can re-mobilize contaminants and particulates from the sediment into
the water column. Areas proposed for dredging in urbanized watersheds can contain measurable
quantities of contaminants. Contaminants originate from both point-sources (e.g., industrial and
municipal effluents) and non-point sources (e.g., stormwater runoff, agricultural runoff, and
atmospheric deposition). The sediments and sediment quality of the Upper Bay is primarily
influenced by non-point sources within the Chesapeake Bay watershed.

According to the 1999 State of the Chesapeake Bay Report (USEPA—Chesapeake Bay Program
1999), there is no evidence of system-wide toxic problems within the sediments of the
Chesapeake Bay. Currently, there are three Chesapeake Bay Regions of Concern: Baltimore
Harbor/Patapsco River, the Anacostia River, and the Elizabeth River. Sediments in these
systems are severely contaminated with anthropogenic constituents and are targeted for sediment
clean-up and remediation. The mainstem navigation channels proposed for dredging and
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placement at Site 104 are not within the immediate vicinity of these areas and-are not considered
areas of concern. Overall, in the channels proposed for dredging and in sediments from Outside
Site 104, there are only scattered hits of contaminants, as would be expected from sediments
outside areas of concern. Sediment quality Inside Site 104 has been influenced by past
placement activities and some of the chemical concentrations reported in the sediments are likely
to have been influenced by these past placement activities.

The major types of contaminants that potentially occur in sediments include bulk organics
(hydrocarbons that include oil and grease), halogenated hydrocarbons (persistent organics that
degrade slowly), polycyclic aromatic hydrocarbons (PAHs, organics that include petroleum
products and petroleum by-products), metals and nutrients.

6.6.3.1 Metals

Metals were consistently detected in the approach channels, Inside Site 104, Outside Site 104,
and in the Ocean Reference sediment, and metals tended to have the most TEL exceedances.
Although not statistically compared, mean concentrations of metals in the channel sediments
were generally less than or comparable to the concentrations reported for both Outside and Inside
Site 104.

The majority of metals detected in the sediments are naturally occurring within the environment
(e.g., arsenic, cadmium, copper, lead, manganese, nickel, and zinc), and small quantities of some
of these metals are essential nutrients for aquatic organisms (USEPA-CBP 1995). Metals tend to
be naturally elevated in the Upper Bay region, and Eskin et al. (1996) noted that, Bay-wide, the
highest concentrations and greatest variability of trace metals occur in the Upper Bay region
from Pooles Island to the Bay Bridge. ‘

Arsenic may be naturally released to the environment through volcanic eruption or by the
weathering of arsenic-containing rocks. Anthropogenic sources of arsenic include fossil fuel
burning and manufacturing of pesticides, wood preservatives, and fertilizers. Elevated arsenic
concentrations occur throughout the Upper Bay region (Eskin et al., 1996). The concentration of
arsenic reported in the Upper Bay approach channels are within the range of values reported in
previous Upper Bay studies for sediments with similar grain-size characteristics (Eskin et al.,
1996).

Copper may be naturally released through the weathering of rocks or release of copper sulfide.
Man-made sources of copper include wood preservatives, anti-fouling paint, copper pipesand
fungicides (MacDonald 1993). Mercury is released to aquatic environments from naturally
occurring mercury in rocks and from anthropogenic sources such as paper mills and chemical
facilities (USEPA 1999c). Incineration and fossil fuel combustion release mercury into the
atmosphere and it is redeposited on land and surface waters, then adsorbed by soils and
sediments. Lead primarily originates from industrial uses, including paints, batteries, leaded
fuels, and metal manufacturing. Nickel and zinc are trace metals that are found in soils and
sediments, but can also originate from industrial manufacturing of metals and metal alloys.
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Previous studies have indicated that nickel and zinc occur at naturally elevated levels in
sediments of the Upper Chesapeake Bay (Eskin et al. 1996). The primary man-made source of
nickel is combustion of fossil fuels, and refining and electroplating processes. Zinc is detected at
high concentrations in urban stormwater, and stormwater runoff is considered to be a major
source of zinc to the Upper Bay (Eskin et al. 1996)

Generally, metals accumulate in organism tissues, but most, with the exception of mercury, do
not biomagnify in the food chain (Suedel et al. 1994). The bioavailability of divalent metals to
aquatic organisms is influenced by the ratio of SEM/AVS. In low oxygenated environments,
metals may precipitate with sulfides, making them unavailable for uptake by aquatic organisms.
Brewerton Eastern Extension and the C&D Canal Approach Channel (surficial sediments) were
the only reaches where the SEM/AVS ratio was greater than 1, indicating that some metals
(particularly cadmium, copper, lead, nickel, and zinc) may be bioavailable in these reaches, but
are not in any other reaches.

6.6.3.2 PAHs

PAHs are found throughout the environment (U.S. Department of Health and Human Services
1995; Menzie et al. 1992) and are widespread throughout the Chesapeake Bay sediments (Eskin
et al,, 1996, USEPA-CBP 1995). PAHs originate from both natural and anthropogenic sources.
Forest fires and volcanic eruptions are the primary natural sources of PAHs while fuel
combustion processes are the primary anthropogenic source. The majority of PAHs are
distributed to aquatic environments via atmospheric deposition. PAHs are divided into two
categories: high molecular weight (HMW) and low molecular weight (LMW) PAHs. The HMW
PAHs originate from the combustion of fossil fuels and include fluoranthene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, dibenzo(a,h)anthracene,
ideno(1,2,3,-cd)pyrene, and pyrene. The LMW PAHs originate from both natural sources and
petroleum products and include acenaphthene, naphthalene, acenaphthylene, anthracene,
fluorene, 1-methylnaphthalene, and 2-methylnaphthalene.

In the 13 channel reaches, the highest concentrations of PAHs were reported for the Tolchester
Straightening. The sediments from this location represent the deepest material proposed for
dredging (10-ft cores). All of the PAHs that exceeded PELs in the Tolchester Straightening were
LMW PAHs. These concentrations, however, fall below the mean total PAH concentration of
4,766 ppb that Eskin et al. (1996) found in this region of the Bay. The elevated concentration of
PAHs in this region of the Bay may be related to high TOC values, as PAHs have a high affinity
for particulates. There are no significant point sources for PAHs in the near vicinity of the
Tolchester Straightening. Eskin et al. (1994) found that PAH concentrations in Bay sediments
peak in the upper Bay from Turkey Point to the Patapsco River.

The high PAHs Inside Site 104 (particularly throughout the southern end of the site) may have
originated from historical dredged material placement activities that occurred at the site from
1924 through 1975. Sediments placed from 1924 to 1975 were placed prior to implementation of
testing programs. These sediments may have originated from historic maintenance dredging of

Baltimore Harbor Approach Channels and Placement Site 104 USACE-Baltimore District
Dredged Material Evaluation Draft Report October 2000

6-16




the approach channels and from within Baltimore Harbor. Sediments from Inside Site 104
contained elevated concentrations of LMW PAHs compared to the majority of the channel
sediments. Observations of sediment collected from the vicinity of KI-7 indicated that a
petroleum-like odor and oily sheen was present approximately 4-5 inches below the sediment
surface.

Although there were signs of visual contamination Inside Site 104, the mean concentrations of
PAHs in sediments were similar Inside Site 104 and QOutside Site 104. Inside Site 104 tended to
have higher concentrations of LMW PAHs, and Outside Site 104 tended to have higher
concentrations of HMW PAHs. Although not statistically compared, concentrations of PAHs in
the channels proposed for maintenance dredging are comparable to or lower than the mean
concentrations for both Outside and Inside Site 104, with the exception of Tolchester
Straightening.

6.6.3.3 PCBs

PCBs are man-made chemicals that were historically used in electrical transformers, are wide-
spread in the mainstem Upper Bay, are persistent in the environment (USEPA 1999a), and are
known to bioaccumulate in aquatic organisms (USEPA 1999a). The mean concentrations of
PCBs throughout the channels proposed for dredging were substantially lower than the TEL
values. Because they are present in such low concentrations, PCBs in the channel sediments are
not expected to cause adverse effects to aquatic organisms. Studies by Eskin et al. (1994) also
detected low concentrations of PCB congeners in the mainstem sediments.

6.6.3.4 Pesticides

Pesticides, such as DDT and DDE, are persistent within the environment and have the potential
to bioaccumulate in aquatic organisms and biomagnify in the food chain (Suedel et al. 1994).
Only a few pesticides were detected in the channel sediments, and the majority of detected
pesticides were present in the eastern channel reaches (C&D Approach, Tolchester North,
Tolchester South, and Tolchester Straightening) and Inside Site 104. Concentrations of
pesticides in the eastern channel reaches may originate from agricultural applications of
pesticides or atmospheric deposition.

6.6.3.5 Dioxin and Furan Congeners

Dioxin and furan congeners are found throughout the environment (USEPA 1999b), and small
quantities may be detected in any type of environmental sample (USACE-WES 1992ab).
2,3,7,8 TCDD is the most toxic dioxin congener and is the most frequently studied congener in
published literature. Both natural and man-made processes may produce dioxins. Forest fires
are a natural source of dioxin to the environment. The majority of polychlorinated dioxin and
furan congeners, however, are the product of incomplete combustion in the presence of chlorine
or the product of industrial chlorination processes (Miller, Norris, and Hawkes 1973). The most
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common anthropogenic sources of dioxins include incinerators and pulp and paper mills
(USEPA 1999b).

Dioxins bind tightly to particulates and are not water-soluble (USEPA 1993c); therefore, dioxin
impacts are more likely to be associated with sediments than with the water column. Toxicity
Equivalency Quotients (TEQs) represent a weighted summation of all dioxin and furan
congeners based on the toxicity of each congener relative to 2,3,7,8, TCDD (the most toxic
congener). OCDD (octochlorodibenzo-p-dioxin), the least toxic congener, was frequently
detected and was the congener detected in the highest concentrations in all of the channel
sediments. Sediment quality studies by Eskin et al. (1996) detected OCDD in 13 of 16
mainstem stations with concentrations ranging from 100 to 2670 ng/kg. The concentrations of
OCDD reported in the channel sediments are similar to those reported by Eskin et al. (1996),
ranging from 85.1 to 1040 ng/kg. 2,3,7,8-TCDD was detected in only one channel sample
(Tolchester North).

There are no known point sources of dioxin to the Upper Bay. Atmospheric deposition is the
most likely source of this contaminant to the Upper Bay region. The distribution of dioxins and
furans does not appear to follow any consistent pattern. This suggests a more ubiquitous source
and likely represents general background values throughout the sampling area.

6.6.4 Comparisons to 1998 Channel and 1997 Site 104 Sediment Data

Comparisons of the 1997 Site 104 data (see Chapter 3), the 1998 channel data (see Chapter 3),
and the 1999 channel data reveal similar results for the majority of tested and detected
constituents. Metal TEL/PEL comparisons for the 1999 data yielded consistently similar results
to the 1998 channel data comparisons (Brewerton Eastern Extension, Craighill, Craighill Angle,
Craighill Entrance, Craighill Upper Range, Cutoff Angle, Swan Point, and Tolchester). PAH
TEL/PEL comparisons for the 1999 data also yielded similar results to the 1998 data
comparisons. In the 1999 samples, however, a greater number of PAHs were detected above
TEL values.

Comparisons of chlorinated and organophosphorus pesticides indicated that a similar
combination of pesticides was detected Inside Site 104 both sampling years. Overall, fewer
pesticides were detected in Brewerton Eastern Extension and Outside Site 104 in the 1999
sampling compared to the 1998 sampling. PCB aroclors were detected in 6 of the 8 tested
channels in 1998, but were not detected in 1999. In addition, comparisons of VOCs and SVOCs
results in 1998 and 1999 indicated that a similar suite of analytes was detected in both fractions
in the channel sediments both sampling years.

Overall, comparison of the two sets of sediment chemistry data indicates that the analytical
methods are consistently detecting a similar or equivalent subset of analytes in the channel
reaches (for those channels that were sampled both years). This consistency yields a level of
confidence that the sampling is adequately characterizing the areas proposed for dredging.
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6.6.5 Theoretical Bioaccumulation Potential

Results of the TBP calculations and reference site comparisons indicated that several pesticides
and the majority of the PCB congeners, PAHs, and dioxin/furan congeners have the potential to
bioaccumulate to higher levels in aquatic organisms exposed to channel sediments than in
organisms exposed to one or more of the placement site/reference sediments. Although a
substance may have the potential to bioaccumulate and cause an adverse effect, the actual
likelihood of an adverse effect is a function of: (1) physical and chemical properties of the
constituent, (2) actual concentration in the tissue, and (3) the period of exposure (USACE-WES
1999).

Results of the TBP comparisons identified organic COPCs which requiré further evaluation in
the Tier III bioaccumulation testing.

6.6.6 Tier 11 Sediment Conclusions

According to the ITM (USEPA/USACE 1998), after consideration of the Tier II TBP datain a
manner comparable to that which would be used to make a decision in higher tiers, one of the
following two conclusions is reached:

1. The dredged material is predicted to not result in unacceptable adverse effects due to
bioaccumulation of the measured non-polar organic compounds, or

The available information is not sufficient to predict whether the dredged material will
result in unacceptable adverse effects due to bioaccumulation of the measured non-polar
organic compounds, and further evaluation of bioaccumulation in Tier III is necessary to
furnish information to make determinations under the guidelines.

Results of the TBP evaluation indicate that bioaccumulation testing in Tier III is warranted to
determine the actual bioaccumulation of COPCs in tissues exposed to the channel sediments and
placement site/reference sediments. Methodology and results of the bioaccumulation studies are
provided in Chapter 9.

Results of the TEL/PEL comparisons indicated that none of the sediments could be ruled out as
non-toxic. Sediments from each channel and placement/reference area were directly tested for
acute water column and sediment toxicity in Tier III. Methodology and results of the toxicity
testing are provided in Chapter 8.
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Figure 6-1. Mean grain size distributions for bulk sediments from Baltimore Harbor Approach Channels, Outside Site 104,

%

\\

@Clay @Silt Sand OGravel

Inside Site 104, and Ocean Reference. VC = Vibracore Sample. Sample sizes provided in Table 6-2.
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Figure 6-2. Mean Total Organic Carbon (%) from Baltimore Harbor Approach Channels, Outside Site 104, Inside Site 104, and Ocean
Reference. I-bars represent + one standard error (SE) of the mean. VC = Vibracore Sample. Sample sizes provided in Table 6-3.
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Figure 6-3. Mean concentrations of total PCBs ( g/kg) based on congener data in bulk sediment from Baltimore Harbor Approach Channels,
Outside Site 104, Inside Site 104, and Ocean Reference. ND=DL. I-bars represent + one standard error (SE) of the mean.
VC = Vibracore Sample. Sample sizes are provided in Table 6-9.
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Figure 6-4. Mean concentrations of total PAHs ( g/kg) in bulk sediment from Baltimore Harbor Approach Channels, Outside Site 104, Inside
Site 104, and Ocean Reference. ND=DL. I-bars represent + one standard error of the mean. VC = Vibracore Sample.

Sample sizes are provided in Table 6-10.
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Figure 6-5. Dioxin / Furan TEQs for sediment composites from Baltimore Harbor Approach Channels, Outside Site 104,
Inside Site 104, and Ocean Reference. VC = Vibracore Sample.




TABLE 6-1 DIOXIN AND FURAN DATA QUALIFIERS

AorlJ

DPE
EDL
EMPC

ppt

Amount detected is less than the Method Calibration Limit.

Detected in the blank.

Amount detected is over the Method Calibration Limit.

Denotes the presence of possible polychlorinated diphenyleters.
“Estimated Detection Limit”

“Estimated Maximum Possible Concentration”

Parts-per-trillion (pg/g; ng/L)

Indicated the presence of quantitative interferences. They generally result in
an underestimation of the affected total homologue groups.

Recovery is lower than 40%. The data has been validated based upon a
favorable signal-to-noise and detection limit.




TABLE 6-2 MEAN VALUES FOR PHYSICAL CHARACTERISTICS IN SEDIMENT FROM BALTIMORE HARBOR APPROACH CHANNELS, INSIDE
PLACEMENT SITE 104, OUTSIDE PLACEMENT SITE 104, AND OCEAN REFERENCE SITE

REACH ID:
SAMPLE TYPE:
SAMPLE SI1ZE (N):
% MOISTURE

ANALYTE UNIT

Ocean
Reference

Outside
Site 104

Inside
Slte 104

Brewerton
Eastern
Extension

c&D
Approach

C&D
Approach

Cralghiil

Cralghlll

Angle East] Angle West|

Cralghill

Cralghill
Entrance

Craighill
Upper
Range

Cutoff
Angle

Swan
Point

Tolchester
North

Tolchester
South

Tolchester

Grab

Grab

Grab

Grab

Grab

Core

Grab

Core

Core

Core

Grab

Grab

Core

Core

Core

Stralghtening
Core

4

8

5

4

2

3

3

3

4

4

3

6

6

4

2

21.5

71.2

60.1

71.7

62.4

56.5

42.1

69.1

72.0

69.6

40.8

68.4

68.3

62.1

64.3

CLAY %

48.23

44.34

45.54,

GRAVEL %

0

0

0

SAND %

1.07

10.1

1.17,

SILT
SPECIFIC GRAVITY

%

50.7

45.56

53.29

1.4

1.2

1.33




TABLE 6-3 MEAN CONCENTRATIONS OF INORGANIC NON-METALS (MG/KG) IN SEDIMENT FROM BALTIMORE HARBOR APPROACH CHANNELS, INSIDE
PLACEMENT SITE 104, OUTSIDE PLACEMENT SITE 104, AND OCEAN REFERENCE SITE

Brewerton Cralghill
Ocean Outslde | Inside Eastern C&D C&D Craighili | Craighifl | Craighiil] Upper Tolchester | Tolchester
REACH ID:| Reference| Site 104 | Site 104 | Extension | Approach| Approach| Craighlll| Angle East| Angle West | Entrance | Range North South
SAMPLE TYPE: Grab Grab Grab Grab Core Grab Core Core Grab Core Core
STATIONS SIZE (N): 1 4 8 3 4 4 6 4

ANALYTE UNIT DL (RANGE)
CYANIDE MG/KG| 0.04-022 006 Uit i 144] 006U ] . ! 0.06 U i ! oo oosU]  oosU[T 0l 0.09 U[ s
NITROGEN, AMMONIA MGKG| 1-34 T 20B| 18235 5 367 oA 35| idd] : TU30[TE 130 636) s 146T TTECe0.0]
NITROGEN, NITRATE AND NiTRITE | MGKG| 0.02-0.08 0.52 ﬁ»m.‘u Y X} R SRR [ 33! 099 FOr T 0sA| v 0a1] s 246 005 U[T . 086|018
NITROGEN, TOTAL KJELDAHL MGKG| 42-91.5 1800 990,01« 1326.38] 123714 #2351 X ] £1093.75] -5 759.25] 5 1816.67] = 1031.0] - 1120.17] 113878
OXYGEN DEMAND, BIOCHEMICAL | MGKG| 0.37-3175 |&&s11 {ms.zs £42169.8] =4 846.66 .0]1:1028.67] 2 8}~ 1270.0] - 774.35] - 1470.0] - 1640.18) - 113433] . 16250} -
OXYGEN DEMAND, CHEMICAL MG/KG | 243-8900  [76150.0] 576962801 123287.8] ' '141940.0 & 25841.01 %2 219800.0 1423500 - 24402.5] 127666.67]162933,33] '211233.33] 1144450.0
PHOSPHORUS, TOTAL MG/KG 18-52 |79 218.0] 65 478.25] 1-s 348.75] o2 ;- 5016 w5 258.7) iy 837.67 B ) ) ) R R O
SULFIDE, TOTAL MG/KG| 30.6-984 30.7 UJ &8s 17350] - 1146.5] % 93,8 .7 U7 643,014 5 591,61 S 40933 - +317.9) ¢ 195.63] -+ 668.97]. - 1535.67] . 698.9] i s59.8] "
TOTAL ORGANIC CARBON MG/KG| 474-7200 «E‘mio 4114480,0]1 3192222.217 105333.33 t .0} 29997.8] = #102425.6 743100)  27530.0] 75400.0] B6327.14] - 8637143] . 89660.0]
U = not detected in any sample within reach; value represents mean detection limit (DL). B = value <RL but >IDL/MDL.

Tolchester
Stralghtening

NOTE: Shaded and bolded values represent mean ations for analytes d d in at least onc sample. Means calculated with ND=DL.




TABLE 6-4 MEAN CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS (UG/KG) IN SEDIMENT FROM BALTIMORE HARBOR APPROACH CHANNELS,
INSIDE PLACEMENT SITE 104, OUTSIDE PLACEMENT SITE 104, AND OCEAN REFERENCE SITE

Brewerton Cralghlil
Ocean | Outslde | Inslde Eastern C&D Cc&D Cralghill § Craighill | Cralghiil Upper Cutoflf | Swan | Tolchester | Tolchester| Tolchester
REACIH 1D:|Relerence] Slte 104 § Site 104 | Extenslon ) Approach] Approach| Craighlli] Angle East{Angle West| Entrance Range Angle Polnt North South Straightening
SAMPLE TYPE:} Grab Grab Grab Grab Grab Core Grab Core Core Core Grab Grab Core Core Core Core
SAMPLE SIZE (N): 1 4 5% 4* 4 2 3 3 3 4 3 3 6 6 4 2
ANALYTE UNIT DL (RANGE)

1,1,1-TRICHLOROETHANE UG/KG 0.7-2 060U] 175U 118U 200U 100U 100U 09U 1.50U 200U 1.50U]  0.933U] 200U 150U 117U 200U 1.00U
1,1,2,2-.TETRACHLOROETHANE { UG/KG 0.8-3 080U{ 225U 1.80U 2.00U 1.75U 150U 093U 1.83U 2.00U 2.00U 1.667U] 2.00U| 2.00U 1.67U 200U 1.00 U
1,1,2-TRICHLOROETHANE UG/KG 08-3 080U} 225U 1.80 U 2.00U 1.75U 150U 093U 1.83U 200U 200U 1.667U] 2.00Uf 200U 1.67U 2.00U 1.00U
1,1-DICHLOROETHANE UG/KG 0.5-2 0.50U] 1.50U 1.12U 1.00U 1.00U 095U} 077U 1.00U 1.67U 1.00U 090U| 100U}l 117U 097U 1.00U 0.80U
1,1-DICHLOROETHYLENE UG/KG 0.7-2 0.60U| 1.75U 1.18U 2.00U 1.00U 1.00U 0.90 U 1.50 U 200U 1.50U 0.93U 2.00U 1.50 U 1.17U 2.00U 1.00U
1,2-DICIILOROBENZENE UG/KG 1-5 1.00U} 3.25U 3.00U 350U 2.75U 250U 1.67U 317U 4.00U 3.00U 233U 333U} 317U 233U 3.25U 2.00U
1,2-DICHLOROETHANE UG/KG 08-3 0.80U| 225U 1.80U 200U 1.75U 1.50Uf 093U 1.83 U 2.00U 200U 1.67U] 2.00U] 2.00U 1.67U 2.00U 1.00U
1,2-DICHLOROPROPANE UG/KG 08-3 0.80U} 225U 1.80U 2.00U 1.75U 1.50 U 093U 1.83U 200U 200U 1.67U 200U 200U 1.67U 200U 1.00U
1.4-DICIHLOROBENZENE UG/KG 1-4 1.00U}] 3.00U 220U 250U 2.00U 200U 1.67U 2.50U 3.00U 225U 1.67U 267U 250U 2.00U 3.00U 2.00U
2-CHLOROETHYL VINYL ETHER | UG/KG 3-10 200U 725U 580U 6.50 U 525U 5.00U{ 400U 6.17U 7.67U 6.00U 467Ul 667U} 6.50U 517U 6.75 U 4.00U
ACROLEIN UG/KG 27-95 25.00U{ 720.75U| 56.80U 66.25 U 52.50U 49.00U) 3767U 61.33 U 77.00 U 59.00 U 46.33 U] 66.67U] 63.00U 51.17U 68.00 U 41.00U
ACRYLONITRILE UG/KG 11-38 10.00U| 28.25U] 22.80U 2675 U] 20.75U 20.00U{ 15.00U 24.67U 31.00U 23.75U 18.33U| 27.00U} 2533 U 20.50 U 27.50U 16.00U
BENZENE UG/KG 0.8-3 0.80U{ 225U 1.80U 2.00U 1.75U 1.50U] 093U 1.83U 2.00U 200U 1.67U] 2.00U[ 2.00U 1.17U 2.00U 1.00U
BROMODICHLOROMETHANE UG/KG 09-3 0.90U| 250U 2.00U 2.00U 2.00U 2.00U 130U 2.00U 217U 2.00U 1.17U 200U{ 2.17U 200U 2.00U 1.00U
BROMOMETHANE UG/KG 08-3 0.80Uf 225U 1.80U 2.00 U] 1.75U 1.50U] 093U 1.83 U 2.00U 200U 1.17U] 2.00U] 200U 167U 2.00U 1.00U
CARBON DISULFIDE UG/KG 0.5-9 050UJue $50] 0 7.98] ki 3.8 U218 0.95 U} &« 3.43 1.00U 1.17U 1.00Uj« = - 8.00] - 8§33] < 733 097U« - :378] s 390
CARBON TETRACHLORIDE UG/KG 0.7-2 0.60U 1.75U 1.18U 200U 1.00U 1.00U 0.90 U 1.50 U 2.00U 1.50 U 093U 2.00U 1.50 U 117U 200U 1.00U
CFC-11 UG/KG 0.5-2 0.50Uf 1.50U 1.12U 1.00 U 1.00U 095U} 0.77U 1.00U 1.17U 1.00 U 090U| 1.00U§ 117U 097U 1.00U 0.80U
CFC-12 UG/KG 0.7-2 0.60Uf 1.75U 1.18U 2.00U 1.00U 100U} 090U 1.50 U 2.00U 1.50U 093U 2.00U)] 150U 1.17U 2.00U 1.00U
CHLOROBENZENE UG/KG 1-4 1.00U{ 3.25U 260U 3.00U 2.00U 2.00U 1.17U 2.50 U 3.67U 275U 2.00U] 300U} 300U 2.17U 3.00U 2.00U
CHLORODIBROMOMETHANE UG/KG 1-5 1.00U}] 325U 3.00U 3.50 U 2.75U 2.50U 1.17U 3.17U 4.00U 3.00U 233U 333U 317U 233U 3.25U 200U
CHLOROETHANE UG/KG 1- 1.00U] 325U 3.00U 3.50 U 2.75U 2.50U 1.17U 3.17U 4.00U 3.00U 233U 3.33U] 317U 233U 3.25U 200U
CHLOROFORM UG/KG 08-3 080U} 225U 1.80U 2.00U 1.75U 1.50U] 093U 1.83U 2.00U 200U 1.17U] 2.00U] 2.00U 1.17U 2.00U 1.00U
CHLOROMETHANE UG/KG 0.8-3 0.80U| 225U 1.80U 200U 1.75U 1.50 U 0.93U 1.83 U 200U 2.00U 1.17U 200U} 2.00U 117U 2.00U 1.00U
CI1S-1,3-DICHLOROPROPENE UG/KG 08-3 080U} 225U 1.80 U 2.00U 1.75U 1.50U| 093U 1.83 U 200U 200U 1.17U] 2.00Uf 2.00U 117U 200U 1.00U
DICHLOROMETHANE UG/KG 1-6 1.00U] - 12,281 -« 12.20] = 15.95} 1 2 8.00 2.00Uf & 8.00] <7 483 3.67U 2.75U 2.00U| 3.00U] 3.00U 217U 3.00U 2.00U
ETHYLBENZENE UG/KG 0.7-2 060U} 175U 1.18U 200U 1.00U 1.00U] 09U 1.50 U 2.00U 1.50 U 093U 2.00Uf 150U 1.17U 2.00U 1.00U
M-DICHLOROBENZENE UG/KG 0.8-3 0.80U] 225U 1.80 U 2.00U 1.75U 1.50U} 093U 1.83U 2.00U 200U 1.17U] 2.00Uf 200U 1.17U 200U 1.00 U
METHYLBENZENE UG/KG 09-3 090U|] 250U 2.00U 200U 2.00U 2.00U 130U 2.00U 217U 2.00U 117U 200U 217U 200U 200U 1.00U
TETRACHLOROETHENE UG/KG 0.8-3 080U} 225U 1.80 U 2.00U 1.75U 1.50Uf 093U 1.83 U 2.00U 2.00U 1.17U] 2.00U| 2.00U 1.17U 2.00U 1.00U
TRANS-1,2-DICHLOROETHENE UG/KG 0.8-3 0.80U] 225U 1.80 U 2.00U 1.75U 1.50U} 093U 1.83 U 2.00U 2.00U 1.17U] 2.00U| 2.00U 1.17U 2.00U 1.00U
TRANS-1,3-DICHLOROPROPENE | UG/KG 1-4 1.00U}] 3.25U 2.60U 3.00U 2.00U 2.00U 1.17U 2.50U 3.67U 2.75U 2.00U{ 3.00U| 3.00U 2.17U 3.00U 200U
TRIBOMOMETHANE UG/KG 1-4 1.00U] 325U 260U 3.00U 2.00U 200U 1.17U 2.50U 367U 275U 200U 3.00U] 3.00U 2.17U 3.00U 200U
TRICHLOROETHYLENE UG/KG 09-3 0.90U] 250U 2.00U 200U 200U 2.00U 130U 2.00U 2.17U 2.00U 1.17U] 2.00U{ 217U 200U 200U 1.00U
VINYL CHLORIDE UG/KG 0.7-2 060U} 175U 1.18U 200U 1.00U 100U] 09U 1.50 U 200U 1.50 U 093U{ 200U| 150U 1.17U 2.00U 1.00U
U = not detected in any sample within reach; value represents mean detection limit (DL).

* = volatiles analyzed for 5 sample Inside Site 104, 4 samples Brewerton Eastern Extension, and 3 samples Craighill Upper Range.

NOTE: Shaded and bolded values represent mean concentrations for anatytes detected in at least one sample. Means calculated with ND=DL.




TABLE 6-5 MEAN CONCENTRATIONS OF SEMIVOLATILE ORGANIC COMPOUNDS (UG/KG) IN SEDIMENT FROM BALTIMORE HARBOR APPROACH CHANNELS,
INSIDE PLACEMENT SITE 104, OUTSIDE PLACEMENT SITE 104, AND OCEAN REFERENCE SITE

Brewerton Cralghill
Ocean Outslde Inside Eastern C&D c&D Cralghlil | Cralghill | Craighlll | Upper Cutoffl Tolchester | Tolchester| Tolchester
REACH ID:| Reference| Site 104 | Site 104 | Extenslon | Approach | Approachj Craighill | Angle East] Angle West] Entrance | Range Angle |Swan Polnt| North South ] Straightening
SAMPLE TYPE:| Grab Grab Grab Grab Grab Core Grab Core Core Core Grab Grab Core Core Core Core
SAMPLE SIZE (N): 1 4 8 5 4 2 3 3 3 4 4 3 6 6 4 2
ANALYTE UNIT DL (RANGE) o

1,2,4-TRICHLOROBENZENE UG/KG 74 - 180 76.00 U] 129.75U] 104.00U] 136.00U| 101.00U] 8250U}] 90.00U| 120.00U] 130.00Uj§ 13000 U] 75.50 U] 136.67U] 11833 U 98.33 U] 102.75U 85.00 U
1,2-DICHLOROBENZENE UG/KG 53- 130 NA 94.50 U} 75.88U 97.20U 73.00Uf 59.50U] 64.00U 87.00 U 93.33Uf 92.50 U] 54.00 U] 100.00U 85.83 U 70.50 U 74.75U 61.50 U
1,2-DIPHENYLHYDRAZINE UG/KG| 54-130 5500U] 97.50U] 76.75U] 10000U] 7425U] e0.50U] 6533U] 8867U] 94.33U] 94.00U| 5500 U] 10367U] 8733U] 7183U] 75.75U 62.50 U
1,4-DICHLOROBENZENE UGKG| 72-170 NA| 129.00 U] 10200U] 13600 U] 99.75U] 80.50U{ 8533U] 119.33U] 12333U) 12500U] 73.50U| 136.667U] 11500U] 9450U] 101250 83.00 U
I-METHYLNAPHTHALENE UG/KG 12- 180 12.00 U517 44.50 %103.“ 4 #3'31,80 13.50 U] S48918.67) < 22.00 5]‘!23.00 505 26.00) 5 212,78 2233 U077+ .29.00) 14 5317 «1.28] © T 210.00
2,2-0XYBIS(1-CHLOROPROPANE) UG/KG 81-200 84.00 Ufe > 123.25] 117.00U] 14800U} 111.00U] 91.00U] 98.67U| 133.33 U 14333 U] 140.00U| 83.50U| 153.33U{ 133.33U] 10833U| 11500U 94.00 U
2,4,6-TRICHLOROPHENOL UG/KG 76 - 180 78.00 U] 135.00 U{107.385U 13800 U} 10200U{ 84.50U] 91.33U| 123.33U 133.33 U] 130.00U] 77.50 U] 14333 Uf 12333 U 99.67 Ul 106.00U 87.50 U
2,4-DICHLOROPHENOL UG/KG 67 - 160 69.00 U] 119.75 U 95.125U 126.00 U 91.75Uf 74.50U] 82.00U| 11033U 116.67 U] 120.00U| 68.00 U] 126.67U 107.83 U 89.00 U 93.25U 77.50 U
2,4-DIMETHYLPHENOL UG/KG] 130-310 130.00 U] 227.50 U] 181.25 U] 234.00 U} 175.00 U] 145.00 U] 153.33 U] 206.67U] 226.67 U] 220.00 U[130.00 U] 24000 U] 206.67U] 17000U| 18000U 150.00 U
2,4-DINITROPHENOL UG/KG] 620-1500 | 630.00 U] 1107.50 U] 883.75 U] 1160.00 U] 852.50 U{ 690.00 U[ 750.00 U[ 1016.67 U} 1100.00 U{ 1095.00 UJ630.00 U] 1176.67U] 996.67U| 823.33U[ 870.00U 720.00 U
2,4-DINITROTOLUENE UG/KG| 50- 120 51.00U]  89.00U] 71.25U] 9280 U] 68.75U] seoouU| eo.667ul 8233U] 88.00U] 8750U] s1.00U] 9433uU] 817U 6667U] 7025U 58.00 U
2,6-DINITROTOLUENE UG/KG 57- 140 58.00U§ 101.50U]| 81.50U| 106.00U 78.00 U] 64.00U| 69.00U 92.67U 101.00 U] 100.25 U| 58.00 U] 108.33 U 91.17 U 75.67 U 80.00 U 66.00 U
2-CHLORONAPHTHHALENE UG/KG 73 - 180 75.00Uf 129.25U] 103.63 U] 136.00U{ 100.25U| 81.50U| 89.33U| 119.67U 126.67 U] 130.00U| 74.50U| 136.67U] 11833 U 97.17 U} 101.75U 84.00 U
2-CHLOROPHENOL UG/KG 63 - 150 65.00Uf 111.00U| 8925U] 11600V 86.25U| 70.50 U] 76.00 U] 102.00U 113.33 U] 110.00U]| 64.00U| 118.00U] 10033 U 83.67U 88.25 U 73.00 U
2-METHYL-4,6-DINITROPHENOL UG/KG 63 - 150 6500UF 111.00U] 8925U) 11600U 86.25U] 70.50U| 76.00 U] 102.00U] 113.33U] 110.00U| 6400 U} 118.00U] 10033 U 83.67U 88.25 U 73.00 U
2-METHYLNAPHTHALENE UG/KG| _78-110 7.90 U[Wie178.28 38| 570 61.20] 4 1868 e 11,50} 7 19931 . 2733]1F 29.00| - 89,500 335 - 32.00] 1/ . 5867] L138.67] ©  84.50] = . 490,00
2-METHYLPHENOL UG/KG 76 - 180 78.00 U] 135.00U| 107.38 U] 13800 U| 10200U| 84.50U| 91.33U| 12333 U] 133.33U| 13000U] 77.50U| 143.33U| 12333 U 99.67 U] 106.00 U 87.50 U
2-NITROPHENOL UG/KG 54 - 130 55.00U 97.50U| 76.75U 100.00 U 74.25U] 60.50 U} 65.33U 88.67 U 9433U) 94.00U] 5500 U{ 103.67U 8733 U 71.83 U 75.75 U 62.50 U
3,3-DICHLOROBENZIDINE UG/KG 46 - 110 47.00 U 82.50U) 65.38U 8520U 63.25U] 5150U) 5567U 75.67U 81.00 Uf 80.50U] 47.00U 86.33 U 74.67 U 61.33 U 64.75 U 53.50 U
3.4-METHYLPHENOL UG/KG 160 - 380 160.00 U} 342,50 47213.38] 1+ 308.00 &Tuso §290.00] 5016667 - 336.67]00 ©323.33] « 362.80] + 132.25]  210.00] - 310.00] . 295.00] - - 300.00] - 205,00
3,5.5-TRIMETHYL-2-CYCLOHEXENE-1-ONE_|UG/KG| _79-190 8200U] 142500 11250 U] 14800 U] 11050 U] 89.00U[ 9733 U] 130.00U] 14000 U] 14000U] 8150 U] 15333Uf 128330 106s0U| n225U 92.50 U
4-BROMOPHENYL PHENYL ETHER UG/KG 60 - 150 61.00U] 107.50U] 86.13U} 11200U 8225 U] 67.00U| 7233U] 9733U{ 103.33 U] 103.75U) 61.00 U] 113.33U 97.50 U 79.50 U 84.00 U 69.50 U
4.CHLORO-3-METHYLPHENOL UG/KG 69 - 170 71.00U] 123.00U| 97.63U| 12600U 93.00U] 7700U| 8333U{ 11.33U§ 123.33U]| 12000U] 70.00U] 126.67U] 110.00U| 91.167U 96.75 U 79.50 U
4-CHLOROPHENYL PHENYL ETHER UG/KG 70-170 7200 U] 125.75U} 98.50U] 128.00U 93.75U] 78.00U| 84.00U] 115.00U]{ 123.33 U} 120.00U] 71.00 U]l 130.00U] 11333 U 92.83 U 97.715 U 80.50 U
4-NITROPHENOL UG/KG 51-120 52.00 U]i* 8300 72.38U 94.40 U 70.50U| 57.00U| 61.67U 83.67U 89.67U| 89.00U{ 52.00U} 95.67U 8283 U 67.83 U 72.00U 59.00U
BENZOIC ACID UG/KG| 1600 -3800 | 1600.00 U] 2825.00 U|2250.00 U] 2940.00 U{ 2175.00 U|1750.00 U| 1900.00 U} 2533.33 U} 2800.00 U{ 2775.00 U| 600.00 U} 3000.00 U| 2566.67 U| 2083.33 U} 2225.00U 1800.00 U
BENZYL ALCOHOL UG/KG 57- 140 58.00 U} 101.50U| 81.50U] 106.00U 78.00U| 6400U{ 6900U| 92.67U] 101.00 Uf 100.25 U] 58.00 U] 108.33U 91.17U 75.67U 80.00 U 66.00 U
BENZYL BUTYL PHTHALATE UG/KG 55-130 56.00 U 98.50U| 77.88U] "+ 9$340] 75.50U| 6200U] 66.67U] 90.00U 9533 Uf 95.00U] 56.00U] 104.00U 89.17U 73.17U 77.25U 63.50 U
BIS(2-CHLOROETHOXY)METHANE UG/KG 68 - 160 70.00U] 120.25U} 95.75U] 126.00 U 92.25U) 75.50U| 82.67U] 111.00U} 120.00U] 120.00 U] 69.00U} 126.67U] 108.00U 90.17U 93.75U 78.50 U
BIS(2-CHLOROETHYL) ETHER UG/KG 62- 150 63.00U] 110.75U{ 88.38U| 11600U 8525U} 69.00Uf 7500U] 101.67Uf 110.00U} 109.50U] 63.00U] 117.67U 99.67 U 8233 U 87.00 U 72.00 U
BIS(2-ETHYLHEXYL) PHTHALATE UG/KG| 52-130 53.00 U4 93.00]  .75.25] 5. 95.00 !566.'75 - 60.50] 63.00 Ul =13500] 9133U] 90.75U] 53.00U] 933Ul 90.17] 6933U| 7325U 60.50 U
DI-N-BUTYL PHTHALATE UG/KG 45-110 46.00 U = 7150| 64.50U 8340 U] 6225U) "1 53.80] 54.67UJ * 94.00] == 178.67 £0:104.00] 46.00 U 85.67 U 7333 U 60.17 U 63.75 U 52.50U
DI-N-OCTYL PHTHALATE UG/KG 63- 150 65.00 U} ¥+ 103.28] 89.25U| 11600U 86.25U| 70.50U| 76.00 Uy 102.00U§ 11333 U] 110.00U| 6400 U] 118.00U] 10033U 83.67U 88.25 U 7300 U
DIBENZOFURAN UG/KG 72-170 74.00 Uj £+ 142.50] ©¢105.50] 13600U] 99.75U| 80.50U| 85.33U] 119.33U] 123.33U} 12500U| 73.50U] 136.67U] 11500U 94.50 U{ 101.25U . 83.%0
DIETHYL PHTHALATE UG/KG 46-110 47.00 U ¥ 142.00§ 65.375 U 8520 U] 63.25U| 51.50U| 55670 75.67 U 81.00 U] 80.50U) 47.00U 86.33 U 74.67 U 61.33 U 64.75U 53.50U
DIMETHYL PHTHALATE UG/KG 54-130 55.00 U 97.50 U] 76.75U] 10000 U 74.25U| 60.50U| 6533U 88.67 U 94.33U| 94.00U} 55.00 U] 103.67U 87.33U 71.83U 75.75 U 62.50 U
HEXACHLORO-1,3-BUTADIENE UG/KG 66 - 160 68.00U| 117.00U) 94.00U} 12200U| 90.50Uj 73.50U| 78.00U} 110.00U] 113.33U| 115.00U]| 67.00U| 126.33U] 105.67U 87.67 U 92.25 U 76.50 U
HEXACHLOROBENZENE UG/KG 58 - 140 59.00 U] 104.50U) 82.63U] 106.00 U 79.75U] 65.00U] 70.00U 93.00 U] 102.00 U] 100.50 U] 59.00 U] 109.00 U 95.33 U 77.00 U 81.50 U 67.00 U
HEXACHLOROCYCLOPENTADIENE UG/KG 130-310 61.00U| 227.50U] 181.25 U} 234.00U| 175.00 U] 145.00 U] 153.33 U} 206.67 U] 226.67 U| 220.00 U|130.00 U] 240.00 U] 206.67U} 170.00U] 180.00U 150.00 U
HEXACHLOROETHANE UG/KG 60 - 150 13000 U] 107.50U} 86.13U)] 112.00U 8225U] 67.00U| 7233U] 97.33U] 103.33U] 103.75 U] 61.00U] 113.33U 97.50 U 79.50 U 84.00 U 69.50 U
M-DICHLOROBENZENE UG/KG 71-170 NA| 126.25U] 101.63U] 12800U} 99.25U] 79.50U}] 84.67U) 115.67U] 123.33U| 12000 U| 72.50U| 136.67U] 115.00U 93.67Uf 100.75U 82.00U
METHANAMINE, N-METHYL-N-NITROSO UG/KG 56 - 140 57.00 U 98.75U] 80.25U 105.20 U 7700 U 63.00U] 67.67U 91.33 U] 10000 U]l 98.75Uf 57.00 U] 104.67U 90.00 U 74.50 U 78.75 U 64.50 U
N-NITROSODI-N-PROPYLAMINE UG/KG 84 - 200 87.00U| 147.50U] 120.75U 158.00 U]l 117.00U] 94.50 U} 100.67U| 140.00U] 146.67 U} 147.50U] 86.50 Ul 163.33 U] 135.00U] 111.67U] 117.50U 95.50 U
N-NITROSODIPHENYLAMINE UG/KG 56 - 140 57.00 U 98.75U] 80.25U| 105.20U 7700 U{ 63.00U] 6767U 91.33 U] 10000U] 98.75U| 57.00U| 104.67U 90.00 U 74.50 U 78.75 U 64.50 U
NITROBENZENE UG/KG 71-170 73.00 U} 126.25 U[101.625U] 128.00 U 99.25Uf 79.50U| 84.67U]| 115.67U] 123.33 U] 12000U] 72.50U} 13667U| 11500U 93.67 U] 100.75U 82.00U
PENTACHLOROPHENOL UG/KG| 300-740 31000 U} 542.50 U] 433.75U] 564.00 U] 420.00 U] 340.00 Uj 366.67U| 500.00 U} 536.67U| 530.00 U{310.00 U] 576.67U|] 491.67Uf 40667U] 430.00U 355.00 U
PHENOL UG/KG 65 - 160 67.00 U5 111.00]4° -85.13] 11800 U] 89.00 U]~ 12500] 7733 UL~ 18333 «0140.00] = 155.75] 66.00 U] 12233 UP-=199.00] - 478.33] 26000]: = 440.00

U = not detected in any sample within reach; value represents mean detection limit (DL).

NA = not analyzed

NOTE: Shaded and bolded values represent mean concentrations for analytes detected in at least one sample. Means calculated with ND=DL.




TABLE 6-6

MEAN CONCENTRATIONS OF CHLORINATED PESTICIDES (UG/KG) IN SEDIMENT FROM BALTIMORE HARBOR APPROACH CHANNELS, INSIDE
PLACEMENT SITE 104, OUTSIDE PLACEMENT SITE 104, AND OCEAN REFERENCE SITE

Brewerton Craighill
Ocean Qutside | {nside Eastern C&D C&D Craighill | Craighili } Craighill Upper Cutoff Swan Tolchester § Tolchester Tolchester
REACH ID:| Reference | Site 104 | Site 104 | Extension | Approach | Approach | Craighill | Angle East|Angle West] Entrance | Range Angle Point North South Straightening
SAMPLE TYPE: Grab Grab Grab Grab Grab Core Grab Core Core Core Grab Grab Core Core Core Core
SAMPLE SIZE (N): 1 4 8 S) 4 2 3 3 3 4 4 3 6 6 4 2
ANALYTE UNIT DL (RANGE)

4,4'-DDD UG/KG 0.42-1 0.42U 0.74 U 0.59 U 0.76 U 0.57 Upsg ™ 0.12 0.5U 0.68 U a240.76 0.72U 0.42U 0.78 U 0.67U 0.55 Uz voot 0,865 0 o 2 0.5)
4,4-DDE UG/KG 0.4 -0.95 04U 0.7 U} 25=:0.98 0.72U 0.54 U425 0.9 047U 0.64 U 0.69 U 0.68 U 04U| 074U} 063U} " 5067 “#ux0.89

4,4-DDT UG/KG 0.65-1.6 0.66 U 1.17U 093U 1.18U 0.89 U 0.72U 0.77U 1.06 U 1.13U 11U 0.66 U 1.22U 1.05U 0.87U 0.91 U

ALDRIN UG/KG 0.52-1.2 0.52U 0.9 U< 956,73 0.94 U 0.7U 0.57U 0.62 U 0.84 U 09U 0.89U 0.52U 095U 0.83U 0.68 U 0.71U

ALPHA-BHC UG/KG| 038-09 038U o67Uf 053U 0.69 U 051U 0.42U 0.45U 0.62U 0.65U 0.65 U 038U] o71U 0.6 U 0.5U 0.52U

BETA-BHC UG/KG 0.49-1.2 049U 0.86 U 0.69 U 0.89U 0.66 U 0.54 U 0.58 U 0.79 U 0.85 U 0.84 U 049U 092U] 078U 0.65 U 0.68 U
CHLORDANE UG/KG 1.6-3.8 1.6 U 282U 225U 294U 217U 1.75U 1.9U 26U 28U 2.77U 1.6 U 3.0U 2.55U 21U 223U
CHLORBENSIDE UG/KG 33-79 33U $.77U 4.67U 6.04 U 45U 3.65U 3.93U 537U 5.8U s.7U 333U 647U s.28U 442U 46U

DACTHAL UG/KG 33-20 10.0 U 175U 467U 6.04U 45U 3.65U 393U $.37U 58U 5.7U 333U 6.17U 528 U 442U 4.6 U

DELTA-BHC UG/KG 0.49-1.2 049U 0.86 U 0.69 U 0.89 U 0.66 U 0.54U 0.58U 0.79U 0.85U 0.84 U 0.49U 092U 0.78 U 0.65 U 0.68 U

DIELDRIN UG/KG 0.43-1 0.43U 0.76 U 0.6 U 0.78 U 0.58 U 047U 0.51U 0.7U 0.75U 0.74 U 043U 08U 0.68 U 0.57U 0.59U
ENDOSULFAN 1 UG/KG 0.71-1.7 0.72U 1.26 U 1.02U 1.28U 0.99 U 0.79U 0.85U 1.16 U 1.23U 1.2U 0.72U 1.37U 1.15U 0.95U 1.01 U
ENDOSULFAN i UG/KG| 0.36-0.86 0.36 U 0.63U[505:0.60 0.65 U 048U 04U 043U 0.58U 0.62 U 0.62 U 036U} 066U} 057U 0.47U 0.5U
ENDOSULFAN SULFATE UG/KG 0.83-2 0.85U 1.48 U 1.18U 1.52U 1.11U 0.92U 0.99U 133U 147U 143U 084U 1.53U 133U 1.1U 1.15U

ENDRIN UG/KG 1.5-3.6 1.5U 2.65U 21U 2.74U 2.03U 1.65 U 1.77U 2.43U 2.6U 258U 1.5U 28U 238U 1.98 U 2.08U

ENDRIN ALDEHYDE UG/KG 0.93-22 0.95U 1.65 Uj =% 51,39 1.68 U 1.27U 1.05U 1.12U 1.53U 1.63U 1.6 U 0.94 U 1.73U 1.5U 1.23U 1.27U
GAMMA-BHC UG/KG 0.45-1.1 0.45U 0.79U 063U 082U 0.6U 05U 0.53U 0.73U 0.78U 0.77U 045U 0.84 U 071U 0.59U 0.62U
HEPTACHLOR UG/KG 0.59- 1.4 0.6 U 1.07U 0.84 U 1.08 U 081U 0.66 U 0.71U 0.97U 1.03U 1.01U 0.6 U 113U 0.96 U 0.79U 0.83 U
HEPTACHLOR EPOXIDE UG/KG 08-1.9 0.82 U} £ 443,17 )40 148U 1L.IHU 0.89U 097U 1.3U 1.43U 14U 0.831U 1.53U 1.28U 1.08U 112U} ¢2 =
METHOXYCHLOR UG/KG 26-6.2 26U 455U 364U 4.72U 35U 285U 31U 42U 447U 447U 2.6U 483U 41U 3.42U 3.58U

MIREX UG/KG 33-79 33U 577U 4.66 U 6.04U 45U 3.65U 393U 537U 58U $.7U 333U 6.17U 528U 442U 4.6U
[TOXAPHENE UG/KG 14 - 33 14.0 U 245U 19.63U 254U 19.0 U 15.5 U 16.67 U 22.67U 240U 240U 140U 260U} 22.33U 18.5U 19.25 U

U = not detected in any sample within reach, value represents mean detection limit (DL).

NOTE: Shaded and bolded values represent mean concentrations for analytes detected in at least one sample. Means calculated with ND=DL.




TABLE 6-7 MEAN CONCENTRATIONS OF ORGANOPHOSPHORUS PESTICIDES (UG/KG) IN SEDIMENT FROM BALTIMORE HARBOR APPROACH CHANNELS,

INSIDE PLACEMENT SITE 104, OUTSIDE PLACEMENT SITE 104, AND OCEAN REFERENCE SITE

Brewerton Cralghill

Ocean | Outslde {Inside Site} Eastern C&D C&D Cralghlll | Cralghill | Craighill Upper Cutoll Swan | Toleh Tolehest Tolehest
REACH ID:| Reference{ Site 104 104 Extenslon | Approach | Approach | Cralghill | Angle East] Angle West] Entrance Range Angle Polnt North South Stralghtening

SAMPLE TYPE:| Gnab Grab Grab Grab Grab Core Grab Core Core Core Grab Grab Core Core Core Core

SAMPLE SIZE (N): 1 4 8 5 4 2 3 3 3 4 4 3 6 6 4 2
ANALYTE UNIT DL (RANGE)
AZINPHOS METHYL UG/KG 22-52 220U 38.5U] 30.75U 400U 29.5U 240U 26.0 U 3567U 3767U 37.75 U 220U] 4067U} 3467U 290U 30.25 U 250U
DEMETON UG/KG 21-50 21.0U 370U 29.38U 380U 28.5U 230U 250U 340U 36.33U 36.0 U 210U 39.0U] 33330 27.83U 29.0U 240U
ETHYL PARATHION UG/KG 33-78 33.0U| 57.75U] 46.38U 598U 44.25 U 36.0 U 3933 U 53670 570U 56.5U 33.25U 61.0U] 52330 435U 45.25U 375U
MALATHION UG/KG 16 -37 160U 275U 20U 284U 21250 175U 18.67 U 2533 U 270U 26.75 U 16.0U 29.0U| 24.83U 20.83 U 21.75U 180U
METHYL PARATHION UG/KG 17 - 40 170U 29.75U)1 23.88U 30.6 U 22.75U 18.5 U 20,33 U 27.33U 29.0U 290U 17.0U] 3167U] 2683U 22330 23.5U 19.5U
imit (DL).

U = not detected in any sample within reach; value represents mean detection

NOTE: Shaded and bolded values

P

mean

for analytes detected in at least one sample. Means calculated with ND=DL.




TABLE 6-8 MEAN CONCENTRATIONS OF PCB AROCLORS (UG/KG) IN SEDIMENT FROM BALTIMORE HARBOR APPROACH CHANNELS, INSIDE PLACEMENT
SITE 104, OUTSIDE PLACEMENT SITE 104, AND OCEAN REFERENCE SITE

Brewerton Cralghlil

Ocean Outside | Inside Eastern C&D C&D Cralghlll } Cralghlll | Craighill | Upper Cutoff | Swan | Tolchester | Tolchest Tolchest
REACH ID:| Reference | Site 104 | Site 104 | Extenslon | Approach | Approach § Craighlll | Angle East]Angle West] Entrance | Range Angle Polnt North South Straightening

SAMPLE TYPE: Grab Grab Grab Grab Grab Core Grab Core Core Core Grab Grab Core Core Core Core

SAMPLE SIZE (N): 1 4 8 H) 4 2 3 3 3 4 4 3 6 6 4 2
ANALYTE UNIT DL (RANGE)
AROCLOR 1016 UG/KG 54-13 54U 943U 7.58U 9.72U 7.25U 59U 64U 873U 933U 925U 54U 9.97U 857U 7.12U 745U 6.15U
AROCLOR 1221 UG/KG 6.7-16 68U] 11.98U 95U 126 U 9.15 U 7.45 U 82U 11.07U 11.67U 120U 68U] 1267U} 10.78U 897U 9.3 U 775U
AROCLOR 1232 UG/KG 12-29 120U} 21.0U 17.0U 21.8U 16.5 U 135U 1433 U 1933 U 2067U] 20.75U 120U] 2233U 190U 15.83 U 16.75 U 140U
AROCLOR 1242 UG/KG 8.7-21 89U} 15.75U} 12.31U 158 U 120U 9.7U 10.53 U 1433 U 1533 U 150U 883U| 1633U] 14.17U 11.83U 12.25 U 10.2U
AROCLOR 1248 UG/KG 26-6.2 26U 455U) = 879 472U 35U 235U 30U 42U 4.47U 447U 26U| 483U 41U 3.42U 358U 30U
AROCLOR 1254 UG/KG 7.7-19 79U] 13.75U) 20 1143 138 U 10.23 U 8.55U 92U 12.67U 13.33U 13.0U 78U| 1433U| 1233U 10.12U 10.63U 89U
AROCLOR 1260 UG/KG 49-12 49U 8.6U 69U 8.88 U 6.6 U 54U 58U 79U 85U 84U 49U 9.2U 7.78 U 647U 6.75 U 5.6 U
U = not detected in any sample within reach; value represents mean deteetion limit (DL).

NOTE: Shaded and bolded values represent mean

for analytes

d in at least one sample. Means calculated with ND=DL.




TABLE 6-9 MEAN CONCENTRATIONS OF PCB CONGENERS (UG/KG) IN SEDIMENT FROM BALTIMORE HARBOR APPROACH CHANNELS, INSIDE PLACEMENT SITE 104,
OUTSIDE PLACEMENT SITE 104, AND OCEAN REFERENCE SITE

Brewerton
Ocean Outside | Inside Site] Eastern C&D c&D Craighill Cralghiil | Cralghill Craighill Cutoff | Swan | Tolchester | Tolchester Tolchester
REACH ID:| Refercnce | Site 104 104 Extenslon | Approach | Approach | Cralghlil { Angle East | Angle West | Entrance | Upper Range | Angle | Polnt North South Straightening
SAMPLE TYPE: Grab Grab Grab Grab Grab Core Grab Core Core Core Grab Grab Core Core Core Core
SAMPLE SIZE (N): 1 4 8 S 4 2 3 3 3 4 4 3 6 6 4 2
ANALYTE UNIT DL (RANGE)
BZ# 8* UG/KG 0.1-0.24 .2 Pi .26 6 5 .4 0.13
BZ# 18* UG/KG 0.1-0.24 01U 0.180 1 0.12U
BZ# 28* UG/KG 0.03 - 0.13 003U 0.06 U 18 0.04U
BZ#¥ 44°* UG/KG 0.03 - 0.26 0.11U .. 0.130
BZ# 49 UG/KG 0.17-04 0.17U 7 02U
BZ# 52¢ UG/KG 0.1-0.24 0.1V . 1 43 0.12U
BZ# 66* UG/KG 0.05-0.13 0.05U 24 28 006U
BZ# 77* UG/KG 0.08-0.2 0.08 U
BZ# 87 UG/KG 0.04 - 0.1 0.04 U 0.07U 005U
BZ# 101* UG/KG 0.05-0.14 0.05U 1 11
BZ# 105* UG/KG 0.18 - 0.43 0.18 Ul 031U 033U 2 021U
BZ# 118* UG/KG 0.06 - 0.16 006U 50 k 3
BZ# 126* UG/KG 0.04 - 0.12 0.04 U .24 02 0.05U
BZ# 128 UG/KG 0.04 - 0.11 0.04 U 2 9 005U
BZ# 138* UG/KG 0.04-0.11 0.04 U , .39
BZ# 153* UG/KG 0.03 - 0.1 003U .22 .
BZ# 156 UG/KG 0.08 - 0.19 0.08 U 0.14U 45 0.15U 0.09 U 008 U] 0.15U) 0.130 0.12
BZ# 169* UG/KG 0.09 - 0.23 0.09U 0.17U 013U 0.170 013U 0.11U 0.11U 009U] 0.18U} 0.15U 0.13U
BZ# 170° UG/KG 0.07 - 0.17 0.07U 0. 0.08 U 0.08] 0.13U] 0.11 U 0.17
BZ¥ 180° UG/KG 0.08-0.21 0.08 U 18 : 3 0.1U 19] 0.14 U} =
BZ# 183 UG/KG 0.05-0.12 0.05U 009U .29 0.09U 0.1 0.06U 008U
BZ# 184 UG/KG 0.05 - 0.13 0.05U ¥} .68} ] R
BZ# 187¢ UGKG 0.05 - 0.14 0.06 U . . 0.07 V) 10 e :
BZ# 195 UG/KG 0.08 - 0.21 008U} 0.15U 0.16 U [} 0.1 0.1U 0.14U 0.12U o.1U
BZ# 206 UG/KG 0.13 - 0.31 0.13U 63 0.15 U}’ 7029 L R L S
BZA 209 UG/KG 0.16-0.38 0.16 U .95 X1k 1 04 i e T e 145
TOTAL PCB (ND=0)* UG/KG - 0.40] 2.78 18.97 7.32 5.83 22.34 0.64 1.97 8.94 11.40 10.63
TOTAL PCB (ND=1/2DL)] UG/KG - 1.61 4.56 20.06 8.50) 7.15 22.45 2.05 ] : ! 1 y 3.61 9.43 11.99 11.06
TOTAL PCB (ND=DL) | UG/KG - 2.82 6.35 21.15 9.69 8.48 22.55 345 7.65 5.97 19.61 5.09 7.44] 524 9.91 12.57 11.49

U = not detected in any sample within reach; value represents mean detection limit (DL). P = >25% between two GC columns.
* = PCB congeners used for Total PCB summation, as per Table 9-3 of the ITM (USEPA/USACE 1998). Total multiplied by a factor of 2 as per NOAA 1993

* Note that the mean of total PCB for individual samples is not equivalent to sum of mean congeners for ND=0 and ND=1/2DL.

NOTE: Shaded and bolded values represent mean concentrations for analytes detected in at least one sample. Means calculated with ND=DL.




TABLE 6-10 MEAN CONCENTRATIONS OF PAHs (UG/KG) IN SEDIMENT FROM BALTIMORE HARBOR APPROACH CHANNELS, INSIDE PLACEMENT SITE 104,
OUTSIDE PLACEMENT SITE 104, AND OCEAN REFERENCE SITE

Brewerton
Ocean Outslde | Inside Eastern C&D C&D Craighill Craighll | Craighill | Cralghil | Cutoff | Swan Tolchester | Tolchester Tolchester
REACH ID:| Reference | Site 104 | Site 104 Extension | Approach | Approach | Craighill |Angle East] Angle West | Entrance |Upper Range] Angle | Polnt North South Stralghtening
SAMPLE TYPE: Grab Grab Grab Grab Grab Core Grab Core Core Core Grab Grab Core Core Core Core
SAMPLE SIZE (N): 1 4 8 5 4 2 3 3 3 4 4 3 6 6 4 2
ANALYTE UNIT DL (RANGE)
ACENAPHTHENE UGKG| 95-23 9.7 UJ L 196.75] =.290.38] . 528 .78, 3.0 93] 5 £ 380] 380] 57 645 3475] 5 41.0] . 881] 1467 135
ACENAPHTHYLENE UG/KG 20-48 20.0 U] © 1551.75] 28.88 360U ® 33.0 220U 23.67U 3233 U 3433U 340U 20.0 U] 36.67 Uj=:38517 71
ANTHRACENE UGKG| 0.72-11 073U s 7.58]° 2438 1.25 PR I U 10.13] 7 is17] 2088 7%
BENZ[AJANTHRACENE UG/KG 0.84-12 0.86 U 3 £ 18, 6 0] aw i 14,25) ¢ ¢ 22.6)¢ 1525 - 26,27}
BENZO[AJPYRENE UG/KG 1.1- 16 1.1U 1743] %05 80,13 1.94 15, 733 s 27,25 - 46331501903 35.55
BENZO{BJFLUORANTHENE UGKG|] 18-43 1.8 U}k 124.8] 434 93. 19 45.08) .28 ) 1.0 Tt :26.5]1 - 36.0] ¢ 45.1] 7 <
BENZO[G.H,1)JPERYLENE UG/KG 2.1-5 21U 1. 50. 30.38 A 1 Mit’}:lts +:3233) 138 3 252
BENZO[KJFLUORANTHENE UG/KG 2.1-5 2.1U 1.95] 16.26 5 83 Mlﬂ.l! 16,810 1052 18.02
CHRYSENE UG/KG 13-19 13U 80.7] 554053 5,76 2.1{ <1332 ©19.67) 71437
DIBENZ[A,HJANTHRACENE UG/KG 34-8.1 34U 595U $.63 Ak 2 375U 403U 5.53U w3850 633] s.asuf
FLUORANTHENE UG/KG 2.6-38 2.6U 263.5 5.00 94.4] ¢ 24.25 | 4.13 9 8. &R?Wﬁ 35.5]+:50.33] - 61.8) 163,
FLUORENE UG/KG 1.3-3.1 13U 3938 20 27.82 1. 9 $28 e i2E e 15.27)0 02137 7 3.2
INDENO{1,2,3-CDJPYRENE UGKG| 1.1-67 1.1U .56 06} .25 10.87 1532 %*u.s V- 19.97] 10,0 7] 1
NAPHTHALENE UG/KG 73-18 75U 153.0]+4:237.63 106.4 21, 0 94.751 5,2 :+39.5] - 76.0] + 99.47]:
PHENANTHRENE UG/KG 13-19 1.3U 152.0} -+ 203.15 69. 05, 95 3.8 33.67 64281 .+ 228.75) 38330 5482 85.1
PYRENE UG/KG 0.62-9.3 0.63 U 171 202,58 2 86,26 11 3 e 2 69.28) 5o o= 385) 8567 48.87 41 88, 0
TOTAL PAH (ND=0) UG/KG - 0] 1659.83] 1699.90 666.56 951.08 100.10 202.60 354.63 321.17 591.48 311.03] 487.67{ 487.38 1123.92 817.63 3294.55
TOTAL PAH (ND=1/2DL) UG/KG - 28.76] 1679.68] 1714.19 690.25 954.33 112.98 218.23 373.57 341.95 611.40 322.30] 508.07f 505.65 1134.34 82891 3294.55
TOTAL PAH (ND=DL) UG/KG - 57.52] 1699.53] 1728.49 713.94 957.58 125.85 233.87 392.50 362.73 631.33 333.58] 528.47| 523.92 1144.77 840.20 3294.55

U = not detected in any sample within reach; value represents mean detection limit (DL).

NOTE: Shaded and bolded values represent mean

for analytes d

din at least one sample. Means ealeulated with ND=DL.




TABLE 6-11 MEAN CONCENTRATIONS OF METALS (MG/KG) IN SEDIMENT FROM BALTIMORE HARBOR APPROACH CHANNELS, INSIDE PLACEMENT SITE
104, OUTSIDE PLACEMENT SITE 104, AND OCEAN REFERENCE SITE

Brewerton Cralghil
Ocean Qutslde Inside Eastern C&D C&D Cralghlil { Cralghill | Craighiil Upper Cutofl Swan Tolchester | Tolchester Tolehester
REACH ID:| Reference ] Site 104 | Site 104 Extenslon | Approach | Approach | Cralghill | Angle East]Angle West| Entrance Range Angle Polnt North South Stralghtening
SAMPLE TYPE:| Grab Grab Grab Grab Grab Core Grab Core Core Core Grab Grab Core Core Core Core
SAMPLE SIZE (N): 1 4 8 5 4 2 3 3 3 4 4 3 6 6 4 2
ANALYTE UNIT DL (RANGE)

ALUMINUM MG/KG 1.8 - 36 150.0] 7 15315.0] 1280125] % 17300.0 £2¢2625.0] 17633.33] 1 14816.67{ - 14950.0] - 14950.0]
ANTIMONY MG/KG 0.2-04 0.21 UN 0.62] 1453 387) : “51.:4] SR 038) 15 1,731 & s 1.09] dniata 1012 e 5 0.96] &
ARSENIC MG/KG| 0.08-0.68 [ 2.0 1433} 16.5) 5. 2.95] Spen17.57 ' 241272 Avia1a] e k57| nac as
BERYLLIUM | MGKG| 0.0097-0.01 E a8] 57 i 03] 1,67 v L 1SS] e 1.68] sa e 1,63) ¢ 5 it 9
CADMIUM MG/KG| 001-0.04 0.03 Ui 24 P 0.03] A5t 0.27] -4 0.34] S 8TET 0,77~ 0.27] 5.5 70
CHROMIUM MG/KG| 0.08-0.09 A} e 9.95]rranr 89.7) 1% 36,08} v 2707 seinia 27| !
COPPER MG/KG| 0.06-0.7 38.55| g 9.07] ¢ _.ﬁnﬁs..n Eh e 459 «239.8 s, 52 38.0] tranie 38921 it anin K4
iRON MG/KG 0.8 - 81 72250 3.0 .0 714:7767.5] + 42033,33] - 35466.67} +:36716.67} 0 36975.0] -+ 38200.0
LEAD MG/KG| 0.08-0.11 49.83 227 [0 1028] =0 6613 - . 47.6] ¢ 7 41A43] i . 4D.95
MANGANESE MG/KG 0.24-5.2 k #79.1 187.75}- 20,0 $27.0 5160.0]° 231333 fﬁi‘ms S :3975.04 ¢
MERCURY MG/KG] 0.04 -0.05 005U .21 0.16 ;?%o.oc L R e L R Y
NICKEL MG/KG| 0.08-0.25 X3 5.1} 4207} L1} 408 58,07 46.6715 2 4182} o0 49.38) 00004 47,35
SELENIUM MG/KG| 0.13-0.72 0.13U 88] 3  85as 0.8] w8 3.53] 0 v 2AS| 29 $392.67) 1w s 13,08
SILVER MG/KG 0.i5-15.9 0.16 U 076 U 0.16 U 0.6] e - 0.16 U 0.16 Ujinei 0.18] 145 4445 0.58 5'9!'#% 038 0.16 U
THALLIUM MG/KG| 009-0.37 0.2 U[=Ne-0.17 1] i 0.12 0.02]8094.013] 0.1 U[ o 0.14] . 0.13] 0 0,17 ee i 0.18| R Da 008
ZINC MG/KG| 0.17-0.79 2116 0175 71.07] 50207.67) - 24833] - 208.5] ST 4473] 29433] 0 207.5] - 20233) - 20908 2380
SEM/AVS RATIO - #u % 0.48] i 007 %042 APpEorss 1,09 #e20 0,11 2906600, 1 1] 200080 0,27 58 9. 0,09 20502 0.94] =% 22 0,08 - 0.04Y 0000 - 0,18] 0% 0,62]0 o 12 0.08

U = not detected in any sample within reach; value represents mean detection limit (DL). N = spiked sample not within control fimits. B = value <RL but >IDL/MDL. E = estimated due to interference.

NOTE: Shaded and bolded values represent mean concentrations for analytes detected in at feast one sample. Means eaicuiated with ND=DL.




TABLE 6-12 MEAN CONCENTRATIONS OF BUTYLTINS (UG/KG) IN SEDIMENT FROM BALTIMORE HARBOR APPROACH CHANNELS, INSIDE PLACEMENT
SITE 104, OUTSIDE PLACEMENT SITE 104, AND OCEAN REFERENCE SITE

Brewerton Cralghill
Ocean | Outside Inside Eastern C&D C&D Cralghlil | Craighill | Craighill Upper Cutoff | Swan | Tolchester | Tolchester Tolchester
REACH ID:|Reference| Slte 104 | Site 104 | Extensl Approach | Approach | Craighill { Angle East{Angle West| Entrance Range Angle Polnt North South Stralghtening
SAMPLE TYPE:} Grab Grab Grab Grab Grab Core Grab Core Core Core Grab Grab Core Core Core Core
SAMPLE SI1ZE (N): 1 4 8 5 4 2 3 3 3 4 4 3 6 6 4 2
ANALYTE UNIT DL (RANGE)

MONOBUTYLTIN UG/KG 1.2-4.8 79U 3.72U 2.59U 3.68U 3.08U 24U 1.97U 337U 3.53U 335U 145U] 3.53Uf 333U 2.52U 295U 21U
DIBUTYLTIN UG/KG 1.6-6.2 71U 4.85U 334U 482U 4.05U 31U 2.53U Sﬁll.oj 46U 44U 1.9U] 4.63U] 4.32U 328U 385U {Sﬁ‘am
TRIBUTYLTIN UG/KG 19-7.1 : 5.65U 3.836 U 56U 4.67 U 3.55U 293U 507U 53U 5.05 Ujeee4.03] 5370 498U 375U 442U 3.15U
TETRABUTLYTIN | UG/KG 2.1-8.1 56U 6.38 U 438U 63U 53U 40U 333U 573U 6.03U 572U 25U] 6.03U] 565U 428U 503U 3.55U
U = not detected in any sample within reach; value represents mean detection limit (DL). J = value below lowest calibrator.

NOTE: Shaded and bolded values

p mean jons for analytes dctected in at least one sample. Means calculated with ND=DL.




TABLE 6-13 CONCENTRATIONS OF DIOXIN AND FURAN CONGENERS (NG/KG) IN SEDIMENT COMPOSITES® FROM BALTIMORE HARBOR APPROACH CHANNELS, INSIDE PLACEMENT
SITE 104, OUTSIDE PLACEMENT SITE 104, AND OCEAN REFERENCE SITE

Brewerton
Ocean Outside Eastern ca&bD ca&bD Cralghill Cralghill Craighlll | Craighlll Upper w
REACH ID:| Reference | Site 104 | Inside Site 104] Extenslon | Approach | Approach| Cralghlil | Angle East | Angle West Enir:nu ihngew Cutofl Angle iolln': To::::v:" To;::e'::er S«T::::::::I:
SAMPLE TYPE: Grab Grab Grab Grab Grab Core Grab Core Core Core Grab Grab Core Core Core Core t
SAMPLE S1ZE (N): 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1
ANALYTE UNIT DL (RANGE) TEF
2,3,7,8-TCDD NG/KG| 009-197 1 01U 046 U] . 0.31 EMPFC 127U 093Ul 031U 023U 089U 1.64 U 197U 045U 1.07U] 078 U S 089, 1.16 U 0.36 U
1,2,3,7,8-PECDD NG/KG| 008-066 | 05 006 U 043Uf 2 T i 006 054U 035U 0.7 U] 6.12 EMPCIICT" 0.369 o Ul 6.94] 033U 187TEMPC] 024U 680 1.07) R EIY FR S L 7]
1,2,3,4,7,8-HXCDD NG/KG] ¢1-173 0.1 012U 033U} & .16 EMPC 118U 10sul 042U 017U 127U 1.64 U 16U 0.54 U 1.73U 11U 089U 1.03 Ujise =e 0.689
1,2,3,6,7,8-HXCDD NGKG| 0.1-182 0.1 013U 034 Ujaei 0824 124 U 1.11U] 044U [X¥] 1 172 U199 3 057U 1820] 115U 0.94 U 1o Ul3 539
1,2,3,7,8,9-HXCDD NGKG| 009-164 | 0.1 0.11U 031U} 851 EMPC 1.12U 099 U 04U 03 1.88J 1.55 Uj#2£552.25 ] 051U 164U] 104U 084U 097U 8.81 EMPC|
1,2,3,4,6,7,8-HPCDD NG/KG| 011-083 | 0.01 4837 ] BRI N B 774 J 2.7 1.8 S 3 eean FN| L TA9) A 13| e 411 3. PRIl S
OCDD NG/KG| 023-64 | 0001 19.5) 194 0183 158 1 108 e R D s R T I 1 g 143] 47 4. 12
2,3,7,8-TCDF NG/KG| 007-095 | 0.1 01U 049 U sbiiton 9.48 J 065U 0.56 Ul 0.29 Upia 09U 0.74 U} .78 EMPC 051U 075U] 042U} 1:14 061 U 1
1,2,3,7,8-PECDF NG/KG| 0.06-061 ] 0.05 004U 031 Ujsaniiagd 04U 0.26 U 0.16 U 1,51 J{< 118 EMI 041U 061 U 036 U124 019U 1,13 021 Ujs ;.;iu
2.3,4,7,8-PECDF NG/KG] 005-059 | 05 [ XF] 03Ut 2o 177 039U 035U] 016U} A2]o o 149 3] 04 Ui d 035U} < 510337 1.563] . 1,060 021 Uit k. 47#
1,2,3,4,7,8-HXCDF NGKG| 009-067 | 0.1 0.08 U 032 Ulaha &b .77 0.44 U 037U 3.8 313} 052U]in 6993 L  ITEMPC|. - 1,093 j‘l 945 )| 0.8 EMBY 0370 E 3.1 F‘ﬁﬁ'ﬁJ
1,2,3,6,7,8-HXCDF NG/KG] 009-064 0.1 008U 0.31 Ufs# £ 93731 437 042U 025U 3 4% 0.5 U2 4.83 EMPC| 029U 064 U]% 10383 {PC 035U ‘m-.- 2‘6.1 EMPC]
2,3,4,6,7,8-HXCDF NG/KG| 01-071 0.1 0.09 U 034U 2 =% 0.81 044U 047U) 028U}« = 1183) ~=0 w08) 0.55U 067U 033U 071 U] 043U 0.46 U 039U wnv,;f«@ 2783
1,2,3,7,8,9-HXCDF NG/KG] 011-078 | 0.1 01U 038U)- = 7 6.13J 048 U 052Uf  031U}:8.19 EMPC 059U 061U 074 U 036U 0.78U] 047U 051U 043U 055U
1,2,3.4,6.7,8-HPCDF NG/KG| 007-058 | 001 |5 S@ITB| As 8553 o0 194|201 | Rcqi2 )| o 6890 s 33| mr i pasalc v i I 3a1 | 1033 T 193] 1613l L erdl eI T T ea
1,2,3,4,7,8,9-HPCDF NG/KG|] 009-071 [ 001 0.08 U 042U 4" 2 0344 056 U 058U] 021 Ufw882) 066U 065U 071U 05U 069U] 03U 0 52.U[ — 031U ; X uni'd
OCDF NG/KG| 022-142 | 0001 (N BN KY ) B KUY St L) By =7 ) I AL ) R R et X TV | e XU R X[ DR T Y] R U ¥ MV ) NS <Y | R KR ] S EERs.10)
DIOXINS TEQ (ND=0) NG/KG - 0 085 iy .27 2 pa0 = 150 100 0.28) s 0.23 50 Q12 ] B 4 €M) a5 2A9] meoan O8] sk o 2.96] conr v 0.26] S To16] o 1,21 T 2.39 ,: 2 ulk | 0.20) 0 Pt G:&“
DIOXINS TEQ (ND-172DL) | NGKG 5 0L vele *:w 854 wﬁw‘_ 1,50 a«ﬂ ROV RO T ) s M e ) B ) DT B 7 R T B B ) Fa e N L B
U = not detected. J = estimated value; value less than lower method calibration limit EMPC = 4 possible ion. B= detected in laboratory blank o = — - s

() = one composite sample from cach sampling reach submitted for dioxin/furan testing.
DL = detection limit.

TEF = Toxicity Equivalency Factor.

TEQ = Toxicity Equivalency Quotient.

NOTE: Shaded and bolded values represent detected concentrations



TABLE 6-14 MEAN CONCENTRATIONS OF ANALYTES EXCEEDING TEL:s (1999)

Brewerton C&D C&D Cralghill
TEL Ocean Inslde | Outside Eastern Approach | Approach Cralghill | Craighill | Craighill | Upper | Cutoff | Swan | Tolchester | Tolchester Tolchester

ANALYTE UNIT VALUE| Reference | Site 104 | Site 104 | Extenslon | (Surficlal) (Core) | Cralghill | Angle East| Angle West] Entrance | Range | Angle | Polint North South Stralghtening
ARSENIC MG/KG 7.24 32.0 14.33 16.76 10.9, 11.1 13.7 16.53 14.53 17.57 12.72 11.3 12.58 14.55
CADMIUM MG/KG 0.676 1.33) 0.77 0.74 0.77
CHROMIUM MG/KG 52.3 83.95 59.7
COPPER MG/KG 18.7 99.5 38.55 43.18 35.15 35.8 35.23 39.1 38.25 45.9 39.5 38.0 35.93 54.85
LEAD MG/KG 30.24 118.84 49.83 61.76 36.6) 39.2 44.93 52.27 43.83 66.13 47.6 42.43 40.95 48.45
MERCURY MG/KG 0.13 0.18 0.22 0.28 0.19 0.2 0.18 0.16 0.16 0.23 0.21 0.18 0.17 0.48
NICKEL MG/KG 15.9, 26.45 35.1 54.48 49.03 56.15 38.57 42.1 38.1 46.67 41.82 49.35 47.35 59.95
SILVER MG/KG 0.73 2.24 0.76
ZINC MG/KG 124 273.48 201.75 304.6 197.25 217.5 207.67 248.33 208.5 294.33 207.5 207.33 209.75 238.0
ACENAPHTHENE UG/KG 6.71 290.38] 196.75 52.8 67.75 13.0 19.2 38.0 28.0 64.5 24.75 41.0] 48.67 114.67 82.25 265.0
ACENAPHTHYLENE UG/KG 5.87 28.88 51.75 36.0 38.0 22.0 23.67 32.33 34.33 34.0 20.0 36.67 35.17 54.17 41.5 220.0
ANTHRACENE UG/KG | _ 46.85 67.58 52.6 155.0
BENZ{A]JANTHRACENE UG/KG | 7483 98.3 505
BENZO[AJPYRENE UGKG| 88381 117.43 1100
CHRYSENE UG/KG 107.77,
DIBENZ{A ,HJANTHRACENE UG/KG 6.22 9.63 7.7 6.33 755
FLUORANTHENE UGKG | 112.82 225.0] 2635 124.25 137.83 395.0
FLUORENE UG/KG 21.17 65.2) 39.4 27.82 40.25 25.25 21.37 46.17 33.2 175.0
NAPHTHALENE UG/KG 34.57 237.63 153.0 106.4 121.0 66.0 70.0 94.75 39.5 76.0 99.17 188.17 134.5 625.0
PHENANTHRENE UG/KG 86.68 203.15 152.0 105.75 120.0 445.0
PYRENE UG/KG | 152.66 202.58] 171.75 3350
TOTAL PAH (ND=0) UG/KG | 1684.06 1699.90 3204.55
TOTAL PAH (ND=1/2) UG/KG | 1684.06 1714.19 3204.55
TOTAL PAH (ND=DL) UG/KG | 1684.06 1728.49] 1699.53 3294.55
4,4-DDD UG/KG 1.22
4,4-DDE UG/KG 2.07
4,4'-DDT UG/KG 1.19 1.22U
CHLORDANE UG/KG 2.26 2.83U 2.94U 2.6U 2.8U 2.78U 3.0U] 2.55U
DIELDRIN UG/KG 0.715 0.76U 0.78U 0.75U 0.74U 0.80U
GAMMA-BHC UG/KG 0.32 0.45U 0.63U 0.79U 0.82U 0.61U 0.50U 0.53U 0.73U 0.78U 0.77U 0.45U 0.84U| 0.71U 0.59U 0.62U 0.52U
TOTAL PCB (ND=0) UG/KG 21.55 22.34
TOTAL PCB (ND=1/2DL) UG/KG 21.55 22.44
TOTAL PCB (ND=DL) UG/KG 21.55 22.55
2-METHYLNAPHTHALENE UG/KG 20.21 346.38 178.25 61.2 86.25 27.33 29.0 59.5 23.25 32.0 54.67 135.67 84.5 490.0
B1S(2-ETHYLHEXYL) PHTHALATE | UG/KG 182.16

U = not detected; mean detection limit exceed TEL value




TABLE 6-15 MEAN CONCENTRATIONS OF ANALYTES EXCEEDING PEL:s (1999)

Brewerton] C&D C&D Cralghlll | Cralghlll Cralghlll]
PEL Ocean | Inslde | Qutside| Eastern | Approach |Approach Angle Angle | Cralghlll] Upper { Cutoff| Swan | Tolchester| Tolchester| Tolchester

ANALYTE UNIT VALUE {Reference|Site 104] Site 104 | Extenslon | (Surficlal) | (Core) ] Cralghill East West | Entrance| Range | Angle | Polnt North South |Stralghtening
ARSENIC MG/KG] 416 —
CADMIUM MG/KG 4.21
CHROMIUM MG/KG 160.4
COPPER MG/KG 108.2
LEAD MG/KG] 112.18 118.84
MERCURY MG/KG 0.696
NICKEL MG/KG[ 428 54.48 49.03]  s6.15 46.67 49.35 4735 59.95
SILVER MG/KG 1.7 2.24
ZINC MG/KG 271 273.48 304.6 294.33
ACENAPHTHENE UG/KG 88.9 290.38] 196.75 T1a.67 2650
ACENAPHTHYLENE UGKG| 127.87 2300
ANTHRACENE UG/KG 245
BENZ[AJANTHRACENE UG/KG) 692.53
BENZO[A]JPYRENE UG/KG| 763.22
CHRYSENE UG/KG] 84598
DIBENZ{A,HJANTHRACENE UG/KG 134.61
FLUORANTHENE UG/KG| 1493.54
FLUORENE UG/KG| 144.36 1750
NAPHTHALENE UG/KG| 390.64 625.0
PHENANTHRENE UG/KG| 543.53
PYRENE UG/KG 1397.6
TOTAL PAH (ND=0) UG/KG] 167704
TOTAL PAH (ND=1/2DL) UG/KG| 16770.4
TOTAL PAH (ND=DL) UG/KG] 16770.4
4,4-DDD UG/KG 7.81
4,4'-DDE UG/KG] 374.17
4,4-DDT UG/KG 4.77
CHLORDANE UG/KG 4.79
DIELDRIN UG/KG 4.3
GAMMA-BHC UG/KG 0.99
TOTAL PCB (ND=0) UG/KG 188.79
TOTAL PCB (ND=1/2DL) UG/KG| 188.79
TOTAL PCB (ND=DL) UG/KG 188.79
2-METHYLNAPHTHALENE UG/KG] 201.28 346.38 490.0
BISQ2-ETHYLHEXYL) PHTHAL | UG/KG{ 2646.551




TABLE 6-16 FREQUENCY OF DETECTION BY ANALYTICAL FRACTION FOR EACH APPROACH CHANNEL

Brewerton C&D C&D Craighiii
Eastern Approach | Approach Craighlii Craighili | Craighili Upper Cutoff Toichester Toichester Toichester
ANALYTICAL FRACTION Extension (grabs) (cores) Craighiii | Angie East | Angie West| Entrance Range Angle Swan Point North South | Staightening

VOCs 5/140 4/140 0/70 4/105 2/105 0/105 0/140 2/105 2/105 2/210 0/210 1/140 1/70
SVOCs 17/135 13/188 8/94 4/141 13/141 13/141 18/188 6/188 6/141 20/282 23/282 14/188 9/94
Pesticides 0/110 0/88 4/44 0/66 0/66 1/66 0/88 0/88 0/66 0/132 2/132 6/88 3/44
Organophosphorus Pesticides 0/25 0/20 0/10 0/15 0/15 0/15 0/20 0/20 0/15 0/30 0/30 0/20 0/10
PCB Aroclors 0/35 0/28 0/14 0/21 0/21 0/21 0/28 0/28 0/21 0/42 0/42 0/28 0/14
PCB Congeners 71/130 38/104 50/52 10/78 42/78 17/78 72/104 48/104 30/78 38/156 119/156 79/104 40/52
PAHs 69/80 63/64 28/32 40/48 42/48 40/48 56/64 57/64 43/48 81/96 88/96 57/64 32/32
Metals 79/80 63/64 31/32 38/48 41/48 46/48 61/64 50/64 44/48 93/96 92/96 63/64 30/32
Butyltins 0/20 0/16 0/8 0/12 1/12 0/12 0/16 2/16 0/12 0/24 0/24 0/16 1/8

Dioxin and Furan Congeners 6/17 4/17 4/17 15/17 12/17 4/17 11/17 5/17 8/17 M7 11/17 4/17 15/17




OUTSIDE SITE 104, AND THE OCEAN REFERENCE SITE

ANALYTICAL FRACTION

TABLE 6-17 FREQUENCY OF DETECTION ® BY ANALYTICAL FRACTION FOR
SEDIMENTS FROM BALTIMORE HARBOR APPROACH CHANNELS, INSIDE SITE 104,

FREQUENCY OF DETECT

PERCENT DETECT

Approach

Channels ®

Inside Site
104

Outside
Site 104

Ocean
Reference

Approach

Channels ®

Inside Site
104

Outside
Site 104

Ocean
Reference

VOCs

23/1540

8/175

5/140

0/35

1.5

4.6

3.6

0.0

SVOCs

164/2350

23/376

18/188

0/47

7.0

6.1

9.6

0.0

Chlorinated Pesticides

16/1100

8/176

3/88

0/22

1.5

4.5

34

0.0

Organophosphorus Pesticides

0/250

0/40

0/20

0/5

0.0

0.0

0.0

0.0

PCB Aroclors

0/350

2/56

0/28

0/7

0.0

3.6

0.0

0.0

PCB Congeners

654/1350

110/208

33/104

1/26

484

53.0

31.7

3.8

PAHs

696/800

116/128

55/64

/16

87.0

90.6

85.9

0.0

Metals

731/800

118/128

58/64

10/16

91.4

92.2

90.6

62.5

Butyltins

4/200

0/32

0/16

1/4

2.0

0.0

0.0

25.0

Dioxin and Furan Congeners

106/221

17/17

4/17

5/17

48.0

100.0

23.5

294

(a) = total number of detected analytes / total number of analytical tests.
(b) = combined total for all approach channels.




TABLE 6-18A THEORETICAL BIOACCUMULATION POTENTIAL* FOR CHLORINATED PESTICIDES, ORGANOPHOSPHORUS PESTICIDES, AND PCB AROCLORS IN
TISSUE: COMPARISON TO INSIDE SITE 104

Brewerton C&D c&D
Eastern Approach Approach Craightit Angle] Craighttl Angle]  Craighitl Craighlti Tolch Totch Totch

Analyte (UG/KG) Instde Stte 104  Extenslon (Grab) (Core) Craightit East West Entrance Upper Range | Cutoff Angle | Swan Point North South Straightening

Mean % TOC 7.2 10.5 9.5 8.4 3.0 10.2 9.5 7.4 2.8 7.9 8.7 8.6 9.0! 13.4
4,4-DDD ND ND ND &mﬂ ND ND 2] ND ND ND ND ND}& 0.8
4,4'-DDE 1.1 ND ND 0.9 ND ND ND ND ND ND ND 0.6 0.8 03
4,4-DDT ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ALDRIN 0.8 ND ND ND ND ND ND ND ND ND ND ND ND ND
ALPHA-BHC ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BETA-BHC ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CHLORBENSIDE ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CHLORDANE ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DACTHAL ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DELTA-BHC ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIELDRIN ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ENDOSULFAN 1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ENDOSULFAN Il 0.7 ND ND ND ND ND ND ND ND ND ND ND ND ND
ENDOSULFAN SULFATE ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ENDRIN ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ENDRIN ALDEHYDE 1.5 ND ND ND ND ND ND ND ND ND ND ND ND ND
GAMMA-BHC ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HEPTACHLOR ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HEPTACHLOR EPOXIDE 1.6 ND ND ND ND ND ND ND ND ND ND ND ND 08
METHOXYCHLOR ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MIREX ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TOXAPHENE ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AZINPHOS METHYL ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DEMETON ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ETHYL PARATHION ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MALATHION ND ND ND ND ND ND ND ND ND ND ND ND ND ND.
METHYL PARATHION ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1016 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1221 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1232 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1242 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1248 1.5 ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1254 12.7 ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1260 ND ND ND ND ND ND ND ND ND ND ND ND ND ND

* Values based on mean concentrations detected in the sediment samples (dry weight) as presented in Tables 6-6 (Chlorinated Pesticides), 6-7 (Organophosphorus Pesticides), and 6-8 (PCB Aroclors).
For non-detected analytes, the detection limit was used in the mean calculation.
Values based on 2% lipid content for cither Macoma or Nereis tissuc.

ND = analytes that were not detected in any sample in a reach.

NOTE: Shaded and boided values represent TBP values for channels that exceed the Inside Site 104 value.




TABLE 6-188 THEORETICAL BIOACCUMULATION POTENTIAL* FOR CHLORINATED PESTICIDES, ORGANOPHOSPHORUS PESTICIDES, AND PCB AROCLORS IN

TISSUE: COMPARISON TO OUTSIDE SITE 104

Brewerton C&D C&D
Outside Site Eastern Approach Approach Craighill Anglef Cralghill Angle]  Cralghill Cralghill Tolch Tolchest. Tolch

Analyte (UG/KG) 104 Extenslon {Grab) {Core) Cralghill East West Entrance Upper Range | Cutoff Angle | Swan Point North South Stralghtening

Mean % TOC 11.4 10.5 955, 8.4 3.0 10.2 9.5 7.4 2.8 7.9 8.7 8.6 9.0 13.4
4,4-DDD ND ND ND %1& ND NDJ; G ND ND ND ND ND gox e L 03
44-DDE ND ND ND 9 ND ND ND ND ND ND ND|TTITEDR 08 3
44-DDT ND ND ND ND ND ND ND ND ND ND ND np|  ND ND
ALDRIN ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ALPHA-BHC ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BETA-BHC ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CHLORBENSIDE ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CHLORDANE ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DACTHAL ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DELTA-BHC ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIELDRIN ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ENDOSULFAN | ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ENDOSULFAN 11 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ENDOSULFAN SULFATE ND ND ND ND ND| ND ND ND ND ND ND ND ND ND
ENDRIN ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ENDRIN ALDEHYDE ND ND ND ND ND ND ND ND ND ND ND ND ND ND
GAMMA-BHC ND ND ND ND ND ND ND ND ND ND ND ND ND ND|
HEPTACHLOR ND ND ND ND ND ND ND ND ND ND ND ND ND ND|
HEPTACHLOR EPOXIDE 22 ND ND ND ND ND ND ND ND ND ND ND ND 0.8
METHOXYCHLOR ND ND ND ND ND ND ND ND ND ND ND ND ND ND|
MIREX ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TOXAPHENE ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AZINPHOS METHYL ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DEMETON ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ETHYL PARATHION ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MALATHION ND ND ND ND ND ND ND ND ND ND ND ND ND ND
METHYL PARATHION ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1016 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1221 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1232 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1242 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1248 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1254 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1260 ND ND ND ND ND ND ND ND ND ND ND ND ND ND|

* Values based on mean concentrations detected in the sediment samples (dry weight) as presented in Tables 6-6 (Chlorinated Pesticides), 6-7 (Organophosphorus Pesticides), and 6-8 (PCB Aroclors).
For non-detected analytes, the detection limit was used in the mean calculation.
Values based on 2% lipid content for either Macoma or Nereis tissue.

ND = analytes that were not detected in any sample in a reach.
NOTE: Shaded and bolded values represent TBP values for channels that exceed the Outslde Site 104 value.




TABLE 6-18C THEORETICAL BIOACCUMULATION POTENTIAL* FOR CHLORINATED PESTICIDES, ORGANOPHOSPHORUS PESTICIDES, AND PCB AROCLORS IN
TISSUE: COMPARISON TO OCEAN REFERENCE

Brewerton C&D c&b
Eastern Approach Approach Craighiil Angle|Craighill Angle]  Craighiil Craighiil Tolchester Tolchesier Tolchester

Analyte (UG/KG) Ocean Extension (Grab) (Core) Craighiil East West Entrance Upper Range | Cutofl Angle Swan Point North South Straightening

Mean % TOC 0.5 10.5 9.5 84 3.0 10.2 9.5 7.4 2.8 79 8.7 8.6
4,4-DDD ND ND ND| ¢ 9.} ND NDJ{ #6106 ND ND ND ND ND
4,4.DDE ND ND ND|E s 09 ND ND ND ND ND ND ND[ETITTHTE
4,4-DDT ND ND ND ND ND ND ND ND ND ND ND ND
ALDRIN ND ND| ND ND ND ND ND ND ND ND ND ND
ALPHA-BHC ND ND ND ND ND ND ND ND ND ND ND ND
BETA-BIIC ND ND ND ND ND ND ND ND ND ND ND ND
CIILORBENSIDE ND ND ND ND ND ND ND ND ND ND ND ND
CHLORDANE ND ND ND ND ND ND ND ND ND ND ND ND
DACTHAL ND ND ND ND ND ND ND ND ND ND ND ND
DELTA-BHC ND ND ND ND ND ND ND ND ND ND ND ND
DIELDRIN ND ND ND ND ND ND ND ND ND ND ND ND
ENDOSULFAN 1 ND ND ND ND ND ND ND ND ND ND ND ND
ENDOSULFAN 11 ND ND| ND ND ND ND ND ND ND ND ND ND
ENDOSULFAN SULFATE ND ND ND ND ND ND ND ND ND ND ND ND
ENDRIN ND ND ND ND ND ND ND ND ND ND ND ND
ENDRIN ALDEHYDE ND ND ND ND ND ND ND ND ND ND ND ND
GAMMA-BHC ND ND ND ND ND ND ND ND ND ND ND ND
HEPTACHLOR ND ND ND ND ND ND ND ND ND ND ND ND
HEPTACIILOR EPOXIDE ND ND ND ND ND ND ND ND ND ND ND ND
METHOXYCHLOR ND ND ND ND ND ND ND ND ND ND ND ND
MIREX ND ND ND ND ND ND ND ND ND ND ND ND
TOXAPHENE ND ND ND ND ND ND ND ND ND ND ND ND
AZINPHOS METHYL ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DEMETON ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ETHYL PARATHION ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MALATHION ND ND ND ND ND ND ND ND ND ND ND ND ND ND
METHYL PARATHION ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1016 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1221 ND ND ND ND ND ND ND ND ND ND ND ND ND ND|
AROCLOR 1232 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1242 ND ND ND ND ND| ND ND ND ND ND ND ND ND ND,
AROCLOR 1248 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1254 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AROCLOR 1260 ND ND ND ND ND ND ND ND ND ND ND ND ND ND|

* Values based on mean concentrations detected in the sediment samples (dry weight) as presented in Tables 6-6 (Chlorinated Pesticides), 6-7 (Organophosphorus Pesticides), and 6-8 (PCB Aroclors).
For non-detected analytes, the detection limit was used in the mean calculation.
Values based on 2% lipid content for either Macoma or Nereis tissue.

ND = analytes that were not detected in any sample in a reach.

NOTE: Shaded and bolded values represent TBP values for channels that exceed the Ocean Reference value.




TABLE 6-19A THEORETICAL BIOACCUMULATION POTENTIAL* FOR PCB CONGENERS IN TISSUE: COMPARISON TO INSIDE SITE 104

Brewerton c&D Cc&D
Eastern Approach Approach Craighlll Angle] Craighitl Angle]  Cralghill Craighlil Tolch Tolch Totch

Analyte (UG/KG) Inside Site 104 Extension {Grab) (Core) Craighiil East West Entrance Upper Range | Cutoff Angle | Swan Point North South Straightening

Mean % TOC 7.2 10.5 9.5 g 3.0 10.2 9.5 . 2.8 7.9 9.0 13.4
ZE 013 018 0.13 [T 048] g 035 Bk, 0 33| E S 0.25| A0 A 035 ND 017
BZ# 18 0.26 0.17 0.18[50 A 031 ND 0.23 0.23 , ND ND 024 0.16
BZ# 28 0.20 0.15)4% % ND| SRR 03] 0.12 0.15 e = AIRYS 0.16
BZ# 44 0.30 022 0.18} %55 ND 0.23 ND ND ' 025 " 0.3
BZ#49 041 0.30 0.23 ND 023 ND ND v 0.24 0.14
BZ#52 042 0.39 0.23% H ND 0.14 ND ND ND 0.28 0.20 0.10
BZ# 66 026 021 0.19]57  5:0.58 ND, 0.15 023 0.09 026 0.17
BZ#77 1.60 0.15 0.46 1.56 035 0.12 0.48 0.15 0.35 0.73 045
BZ# 87 023 0.09 0.09[FTI02 ND ND 0.09 ND 0.09 0.10 0.07
BZ# 101 0.72 0.26 02s]0 8 094 029 0.20 . 0.19 0.11 0.39 0.46 0.32
BZ# 105 0.33 ND 022 0.26 ND ND ND ND ND ND ND ND
BZ# 118 0.55 0.21 023|068 0.21 0.12 0.12 0.22 0.10 0.20 0.35 0.14
BZ#126 113 0.11 0.11 0.37 ND 0.06 0.09 0.10 0.08 0.15 0.18 0.05
BZ# 128 0.32 0.07 0.09 0.22 ND ND ND ND ND 0.05
BZ# 138 0.99 024 0.23 0.89 0.16 0.12 0.08 021 0.10 0.35
BZ# 153 1.53 030 0.29 1.18 0.19 0.21 0.11 J 0.33 0.08 0.39
BZ# 156 0.50 ND 0.13 0.27 ND ND ND ND ND ND 0.10
BZ# 169 ND ND ND ND ND ND ND ND ND ND ND
BZ#170 0.46 0.12 0.14 0.40 ND 0.10 ND 0.23 ND ND 0.15
BZ# 180 129 0.25 0.25 0.88 ND 0.15 0.14] 029 0.19 ND 029
BZ# 183 0.32 ND 0.08 0.18 ND ND NDj: o ND ND ND 0.07
BZ# 184 0.75 0.35 0.35) a1 33 0.19 0.22 0.13 SN 0.49 0.39 0.11 0.30
BZ# 187 1.05 0.15 0.17 0.57 ND 0.10 0.11 0.20 0.13 0.09 0.17
BZ# 195 0.18 ND 0.1 0.09 ND ND ND{ETT03 ND ND ND ND
BZ# 206 0.70 0.39 0.4 FEEEIT 99 ND 0.23 024 0.40 0.46 0.35 027 0.62
BZ# 209 1.05 0.68 0.72) 4 & .60 0.56 041 0.34 0.70 0.81 0.66 0.43 0.87
TOTAL PCBs (ND=0) 21.02 5.56 492]5 521,18 1.71 4.40 1.89 19.47 10.29 3.88 1.82 636
TOTAL PCBs (ND=1/2 DL) 2222 6.46 6.04 2127 5.46 5.19 345 20.33 12.54 5.69 332 6.62
TOTAL PCBs (ND=DL) 23.43 7.36 7.16 2137 921 5.98 5.00 21.19 14.79 7.50 4.83 6.38

* Values based on mean concentrations detected in the sediment samples (dry weight) as presented in Table 6-9.
For non-detected analytes, the detection limit was used in the mean calculation.
Values based on 2% lipid content for either Macoma or Nereis tissue.

ND = analytes that were not detected in any sample in a reach.

NOTE: Shaded and bolded values represent TBP values for channels that exceed the Inslde Site 104 value.




TABLE 6-19B THEORETICAL BIOACCUMULATION POTENTIAL* FOR PCB CONGENERS IN TISSUE: COMPARISON TO OUTSIDE SITE 104

Brewerton C&D Cc&D
Outside Site Eastern Approach Approach Cralghill Angle]Craighltl Angte]  Craighill Cratghitt Tolchester Tolchester Tolchester
Analyte (UG/KG) 104 Extension (Grab) (Core) Craighiti East West Entrance Upper Range | Cutolf Angle | Swan Potnt North South Straightening
Mean % TOC 11.4 10.5 9.5 8.4 3.0 10.2 9.5 7.4 2.8 79 8.7 13.4
BZ# 8 0.18 0.13 038 .33 ND ‘
BZ# 18 ND ND ND ND
BZ#28 ND ND
BZ# 44 0.14 ND ND
BZ# 49 0.21 ND . ND
BZ# 52 0.15 ND 0.14 ND
BZ# 66 0.09 ND 3
BZ# 77 0.13 S 0.12 ND,
BZ# 87 ND ND, ND ND.
BZ# 101 0.3} ) 39| R 036 2
BZ# 105 ND ND ND, ND ND,
BZ# 118 011 m _ i
BZ# 126 0.17 0.11 0.11 ND 0.06 0.09
BZ# 128 0.06 ND ND ND
BZ# 138 0.08 0.08
BZ# 153 0.15 | 0.11
BZ# 156 ND ND, 1 ND ND| ND
BZ# 169 ND ND ND ND ND ND ND
BZ# 170 0.10 -0, ND ND
BZ# 180 0.13 ND B E bt eaitiN T
BZ# 183 ND ND ND ND ND
BZ# 184 0.19 -+ 0.19}% 22 0.13
BZ# 187 0.12 0.13 ND 0.10 0.11
BZ# 195 ND ND ND ND ND
BZ# 206 045 0.39 ND 023 0.24
BZ#209 0.84 0.68 0.72 0.56 0.41 0.34
TOTAL PCBs (ND=0) 1.94 1.71 1.89
TOTAL PCBs (ND=1/2 DL) 31 5
TOTAL PCBs (ND=DL) 4.44 .21 '

* Values based on mean concentrations detected in the sediment samples (dry weight) as presented in Table 6-9.
For non-detected analytes, the detection limit was used in the mean calculation.
Values based on 2% lipid content for either Macoma or Nereis tissue,

ND = analytes that were not detected in any sample in a reach.
NOTE: Shaded and bolded values represent TBP values for channels that exceed the Outslde Site 104 value.




TABLE 6-19C THEORETICAL BIOACCUMULATION POTENTIAL* FOR PCB CONGENERS IN TISSUE: COMPARISON TO OCEAN REFERENCE

Brewerian Ca&D [
Esniern Approach Apprasch Crabghdil Angle Craighil .l.nJ Cradghiil Crafghil Takehearer Telchester Talchesier
Analyte (LGHG) Dcenn Entension (Grab} (Care} Craighitl Ean Went Entrance | Upper Range | Cutedl Angle | Swan Paimt Narth Soath Straighteming
Mean % TOC 0.5 105 9.5 1.4 3.0 10.2 9.3 7.4 18 18 L7 it 9.0 134}
1o AL .13 0.46 035 0.38 0.25 0.40 [EL] ND 0.24 0.36) 0.15 Q.17

BZ#E 105
BIN 118
BZ# 126
BIE 128
BIE 138
BN 153
B 156
BIE 169
BEE 170
BZN 180
BZM 183
BZ# 184
BN 1RT
BZN 195
BZA 206
BZ# 209

TOTAL PCEs (ND=0) Eo0d|
TOTAL PCBs (ND=1/2 DL) 24,
TOTAL PCHs (ND=DL) 415

* Values based on mean concentrations detected in the sediment samples (dry weight) as presented in Table 6-9.
For non-detected analytes, the detection limit was used in the mean calculation.
Values based on 2% lipid content for either Macoma or Nereis tissue.

ND = analytes that were not detected in any sample in a reach.

NOTE: Shaded and bolded values represent TBP values for channels that exceed the Ocean Reference value.




TABLE 6-20A THEORETICAL BIOACCUMULATION POTENTIAL* FOR PAHs IN TISSUE: COMPARISON TO INSIDE SITE 104

Brewerton C&D C&D
Eastern Approach Approach Craighiil Angie{ Cralghill Angle] Cralghill Craighill Tolch Toich Tolch

Analyte (UG/KG) Inside Site 104 Extenslon (Grab) (Core) Craighiil East West Entrance Upper Range | CutofT Angle | Swan Point North South Straightening

Mean % TOC 72 10.5 9.5 8.4 3.0 10.2 9.5 74 28 19 8.7 8.6 9.0 13.4
ACENAPHTHENE 321.6 40.10 57.25 12.32 51.20 29.68 23.46 69.73 71.92 41.31 44.84 106.67 73.39 158.60
ACENAPHTHYLENE 320 ND | FEEIEAEA ND ND ND ND ND ND INF ERt X 1 Ry K1) MR 105 B KT W3]
ANTHRACENE 749 18.84 26.40 1.90 18.75 10.00 9.22 27.84 29.44 15.28 19.05 39.97 27.44) 5 2T
BENZ{AJANTIIRACENE 68.6 19.46 28.73 5.02 2294 10.93 10.73 25.38 41.41 22.77 14.05 34.11 23.44 ‘..
BENZO{A]PYRENE 88.8 31.85 47.74 6.64 42.22 13.54 14.72 2541 79.19 46.68 17.63 44.03 31.72
BENZO{B]JFLUORANTHENE 103.2 34.24 71.19 844 50.94 2421 16.28 45.68 77.01 36.27 41.65 102.95 80.57 5%,
BENZO{G,H,I|PERYLENE 55.6 23.07 3232 445 32.46 10.78 14.66 22.70 53.76 32.57 12.44 3333 2248
BENZO{K]JFLUORANTHENE 46.5 12.35 2450 237 17.87 6.48 6.64 15.68 29.58 1693 9.69 24.03 16.08
CIIRYSENE 449 19.56 31.69 5.59 21.719 9.45 8.86 22.36 35.80 19.82 13.24 33.65 21.88
DIBENZ{A , HJANTHRACENE 10.7 585 5.34 ND ND ND ND ND 10.32 6.38 ND 5.40 4.64
FLUORANTHENE 249.2 71.70 104.99 10.71 64.35 3593 34.08 94.05 103.16 50.71 56.97 128.21 92.13
FLUORENE 72.2 2113 34.01 284 21.68 9.7 9.97 27.30 35.16 1539 19.69 4295 29.62
INDENO{1,2,3-CD]PYRENE 33.9 17.51 23.02 336 11.65 8.49 6.81 16.56 | TR 3429 20.12 9.21 2388 16.77
NAPHTHALENE 263.2 80.81 102.24 13.74 79.55 51.55 58.65 102.43 114.78 76.57 91.37 175.04 120001}5 = =
PHENANTHRENE 225.0 5291 89.35 6.59 50.14 26.30 25.70 69.46 83.55 38.62 50.51 111.63 7596f 12
PYRENE 224.4 65.51 98.23 10.90 64.27 29.94 30.44 74.86 111.88 56.09 45.03 108.68 76.51
TOTAL PAlis (ND=0) 1882.97| 506.25 803.61 94.88 540.31 276.99 269.11 639.43 903.81 491.35 449.06 1045.50 729.53) .
TOTAL PAHs (ND=1/2 DL) 1898.80} 52424 806.36 107.09 582.00 291.78 286.53 66097 936.58 511.91 465.89 1055.20 739.61
TOTAL PAHs (ND=DL) 1914.63 542.23 809.10 119.29 623.70 306.57 303.94 682.51 969.34 532.46 482.72 1064.90 749.68

* Values based on mean concentrations detecied in the sediment samples (dry weight) as presenied in Table 6-10.
For non-detected analyics, the deicction limii was used in the mean calculaiion.
Values based on 2% lipid content for either Macoma or Nereis tissue.

ND = analyies thai were not detected in any sample in a reach.

NOTE: Shaded and bolded values represent TBP values for channels that exceed the Inside Slte 104 value.




TABLE 6-20B THEORETICAL BIOACCUMULATION POTENTIAL* FOR PAHs IN TISSUE: COMPARISON TO OUTSIDE SITE 104

Brewerton Cc&bD ca&b
Outstde Site Eastern Approach Approach Craighiil Angle| Craighlli Angle]  Craighiii Craighiit Tolch Toich Totch

Analyte (UG/KG) 104 Extension (Grab) (Core) Craighifl East West Entrance Upper Range | CutofT Angte | Swan Point North South Straightening

Mean % TOC 11.4 10.5 9.5 8.4 3.0 10.2 95 7.4 2.8 79 8.7 8.6 9.0 13.4
ACENAPHTHENE 1325 4010 $7.25 12.32 51.20 29.68 23.46 69.73 71.92 4131 4484 106.67 73.39 158.60
ACENAPHTHYLENE 362 ND 32.11 ND ND ND ND ND ND ND 32.40| TG 39 | WEPETIT.08 131.67
ANTHRACENE 3638 18.84 26.40 1.90 18.75 10.00 9.22 2784 29.44 15.28 19.05}5 5% 39.97 277
BENZ[AJANTHRACENE 68.7 19.46 28.73 5.02 2294 1093 10.73 25.38 41.41 27N 14.05 3401 :
BENZO[A]PYRENE 82.1 3185 4274 6.64 4222 13.54 14.72 25.41 .19 46.68 12.63
BENZO{BJFLUORANTIIENE 87.0 34.24 7.19 8.44 50.94 2421 16.28 45.68 7201 36.27 41.65
BENZO[G,H,IJPERYLENE 57.0 23.07 3232 445 3246 10.78 14.66 2270 53.76 32.57 12.44
BENZO{K|FLUORANTHENE 38.1 1235 24.50 237 12.87 6.48 6.64 15.68 29.58 1693 9.69
CHRYSENE 56.4 19.56 31.69 5.59 21.79 9.45 8.86 2236 35.80 19.82 13.24 , ]
DIBENZ[A,HJANTHRACENE ND [ (838 | FFIn 851 ND ND ND ND ND|EETTI052| TR 3s ND |
FLUORANTHENE 184.1 7170 104.99 10.71 6435 35.93 34.08 94.05 103.16 50.71 5697} ] 92.13],
FLUORENE 275 2113 | BERRE3T6T] 2.84 21.68 9.71 997 2730 BN R35T¢] 1539 19.69)% 3553
INDENO(1,2,3-CD]PYRENE 39.0 1751 23.02 3.36 11.65 8.49 6.81 16.56 3429 20.12 921| 88 16.77)
NAPHTHALENE 106.9 80.81 102.24 13.74 .55 51.55 58.65 102.43 )T 1758 76.57 91.37| NI 54 30,01 | X
PHENANTHRENE 106.2 5291 89.35 6.59 50.14 26.30 25.70 69.46 83.55 38.62 s0.s1 | uta11.63 75.96)80 % 26633
PYRENE 1200 65.51 9823 10.90 6427 29.94 30.44 74.86 111.88 56.09 4503 10868 765145 200,50
TOTAL PAHs (ND=0) 1159.91 506.25 803.61 94.88 54031 276.99 269.11 639.43 903.8] 49135 449.06 1045.50 729.53[51971.80
TOTAL PAHs (ND=1/2 DL) 1173.78 524.24 806.36 107.09 582.00 291.78 286.53 660.97 936.58 511.91 465.89 1055.20 739.61| 45 1971.80
TOTAL PAHs (ND=DL) 1187.65 542.23 809.10 119.29 623.70 306.57 303.94 682.51 969.34 532.46 482.72 1064.90 749.68 )0« 1971.80

* Values based on mean concentrations detected in the sediment samples (dry weight) as presented in Table 6-10.
For non-detected analytes, the detection limit was used in the mean calculation.
Values based on 2% lipid content for either Macoma or Nereis tissue.

ND = analytes that were not detected in any sample in a reach.
NOTE: Shaded and bolded values represent TBP values for channels that exceed the Outslde Slte 104 value.



TABLE 6-20C THEORETICAL BIOACCUMULATION POTENTIAL* FOR PAHs IN TISSUE: COMPARISON TO OCEAN REFERENCE

Brewerton
Eastern

Cralghitt Angle Craighitt Tofchester Tolchester Tolchester

Analyte (UG/KG) Ocean Extenston Cralghitt West Upper Range Swan Point North South Straightening

Mean % TOC 0.5 10.5 30 95 2.8 8.7 8.6 9.0 134
ACENAPHTHENE ND[ 3841 40.10 20| W04 29,68 SRR 23 46| HEbe 69.73] 171,97 e 411 34 '
ACENAPHTHYLENE ND ND ND ND ND
ANTHRACENE ND ;
BENZ{AJANTHRACENE ND i 16
BENZO[AJPYRENE ND ; 4
BENZO[BJFLUORANTHENE ND 8 %6
BENZO[G,H,I|JPERYLENE ND 0
BENZO|K]JFLUORANTHENE ND Y &2
CHRYSENE ND 6 id24 199
DIBENZ[A,HJANTHRACENE ND 5 ND ND ND 3
FLUORANTHENE ND 1
FLUORENE ND 74
INDENO1.2,3-CD]PYRENE ND 43
NAPHTHALENE ND h
PHENANTHRENE ND 191 | 1 33
PYRENE ND . 1 50
TOTAL PAHs (ND=0) 0. g ﬁ%’i 1 0 1971.80
TOTAL PAHs (ND=1/2 DL) 434.11 s34l 00 286.53 ; 1971.80
TOTAL PAHs (ND=DL) 868.23 54223 623.70 303.94 9.34 48272 749.68 |86 g;io

* Values based on mean concentrations delected in the sediment samples (dry weight) as presented in Table 6-10.
For non-detecied analytes, the defection limit was used in the mean calculation.
Values based on 2% lipid conient for either Macoma or Nereis tissue.

ND = analytes that were not detected in any sample in a reach.

NOTE: Shaded and bolded values represent TBP values for channels that exceed the Ocean Reference value.




TABLE 6-21A THEORETICAL BIOACCUMULATION POTENTIAL* FOR D1OXIN IN TISSUE: COMPARISON TO INSIDE SITE 104

Brewerton Cc&b C&D

Eastern Approach Approach Craighill Angie| Craighlli Angle Craighiil Craighlil Tolchester Tolchester Tolchester
Analyte (NG/KG) Inside Site 104] Extenslon (Grah) {Core) Cralghill East West Entrance Upper Range | Cutoff Angle | Swan Point North South Straightening

% TOC 72 10.5 9.5 8.4 3.0 10.2 9.5 7.4 2.8 79 8.7 8.6 9.0 134

2,3,7,8-TCDD 03 ND ND ND ND ND ND ND ND :0.83 ND
1,2,3,7,8-PeCDD 02 ND ND NDJ? ND} ND|EEITIELE ND m ND| T
1,2,3,4,7,8-HxCDD 02 ND ND ND ND ND ND ND ND ND|*
1,2,3,6,7,8-HxCDD 0.6 ND ND NDJF o 4 ND ND ND ND ND ND
1,2,3,7,8.9-HxCDD 0.6 ND ND ND g 1.4 ND ND ir::ib ND ND ND
1,2,3.4.6,7,8-HpCDD 79 5.14 5.80 859l T 19 7.56| TiRags 301 427
0CDD 169.5 1172 141.95 80.66 _ 5 36331 2811177 : 5.35 127.59
2,3,7,8-TCDF 0.5 ND ND ND|% . ND NDI G
1,2,3,7,8-PecCDF 0.2 ND ND ND ND Nom L1 ND
2,3,4,7,8-PcCDF 2.0 ND ND ND 1.20 ND 1.03 1.44 0.99 ND|
1,2,3,4,7.8-HxCDF 09 0.36 ND ND bR R B rtaf W) 0.60 0.74 ND|
1,2,3,6,7.8-HXCDF 0.4 0.28 ND ND|. 0.6 ND ND 0.32 083 ND| &
2,3,4,6,7,8-HxCDF 0.6 ND ND ND ND ND ND ND 'ND NDJ =
1,2,3,7,8,9-HxCDF 0.1 ND ND ND ND ND ND ND ND ND
1.2,3.4,6,7.8-HpCDF 2.1 0.77 0.95 158 T390 | TIN5 1.74 1.54 0.94 057]7F
1,2,3,4,7.8.9-HpCDF 0.3 ND ND ND ND ND ND ND ND ND|
OCDF 37 2.54 2.16 ! TR :@m TG T 566 3.13 2.20 1.52|
DIOXINS TEQ (ND=0) 1.7 022 0.21 0.12] |1os 35 0.43} 320 0.76 1.11 1.1 222 oas[
DIOXINS TEQ (ND=1/2 DL) 117 1.08 0.97 0.47 %., 41 A0 .63 @ Y Ll ™ ) Ny X 71 L e { B %ﬁﬁu& 1.05

* Values based on actual concentrations detected in composited sediment samples (dry weight) as presented in Table 6-13.
Values based on 2% lipid content for either Macoma or Nereis tissue.

ND = analytes that were not detected in a composite sample.

NOTE: Shaded and bolded values represent TBP values for channels that exceed the Inslde Site 104 value.




TABLE 6-2I1B THEORETICAL BIOACCUMULATION POTENTIAL* FOR DIOXIN IN TISSUE: COMPARISON TO OUTSIDE SITE 104

OCDF

DIOXINS TEQ (ND=0)

DIOXINS TEQ (ND=1/2 DL)

* Values based on actual concentrations detected in composited sediment samples (dry weight) as presented in Table 6-13.

o4

Brewerton C&D _EI o
Qutside Site Eastern Approach Apprasch Craighill Angle| Craighill AugH Craighill Cralghill Tolch Tolch Takk
Analyte (NG/KG) 104 Extension (Gradb) (Carel Cralghill East West Entrance Upper Range | Cutoff Angle | Swan Point North South Seralghiening
% TOC 11.4 10.5 9.5 B4 3.0 10.2 9.5 T4 2.8 719 8.7 8.6 Q.0 13.4)
2,3,7,8-TCDD ND ND ND ND ND ND ND 08, NI
1,2,3,7,8-PcCDD ND ND ND ND ; ND m
1,2,3,4,7.8-HxCDD ND ND ND ND D 'ND
1,2,3,6,7,8-HxCDD ND ND ND
1,2,3,7,8,9-HxCDD ND ND ND.
1,2,3,4,6,7,8-HpCDD 49 3 .
0CDD 56| 11772 95}
2,3,7,8-TCDF ND ND ND
1,2,3,7,8-PeCDF ND ND ND
2,3,4,7,8-PeCDF ND
1,2,3,4,7,8-HxCDF ND
1,2,3,6,7,8-HXCDF ND
2,3,4,6,7,8-HxCDF ND
1,2,3,7,8,9-HxCDF ND
1,2,3,4,6,7,8-11pCDF |09
1,2,3,4,7,8,9-11pCDF ND

] A 1741 R,

Values based on 2% lipid content for cither Macoma or Nereis tissue.

ND = analytes that were not detected in a composite sample.

NOTE: Shaded and bolded values represent TBP values for channels that exceed the OQutslde Site 104 value.



TABLE 6-21C THEORETICAL BIOACCUMULATION POTENTIAL®* FOR DIOXIN IN TISSUE: COMPARISON TO OCEAN REFERENCE

Values based on 2% lipid content for either Macoma or Nereis tissue.

ND = analytes that were not detected in a composite sample.

NOTE: Shaded and bolded values represent TBP values for channels that exceed the Ocean Reference value.

* Values based on actual concentrations detected in composited sediment samples (dry weight) as presented in Table 6-13.

Areweron CAD CAD
Esrtern Appranch Approsch Cralghill Angle| Craighl Angle] Cralghit Cralghiti Totch Totch Totch

Analyte (NG/KG) Ocesn Extemsion (Graki) {Carey Cruighill East Wien Enirsmee | Upper Range | Cutoff Angie | Swan Potnt North South Stralghtening

% TOC 0.5 10.5 9.5 B 10 102 [X] 74 18 7.9 8.7 8.6
2.3,7,8.TCDD T7) o WD WD ND N ND ND )
1,2,3,7,8-PeCDD ND ND ND NDf ND b8 ND _
1,2,3.4,7.8-HxCDD ND ND ND ND NI ND ND 'ND
1,2,3,6,7.8-HxCDD KD ND NI ND ] NIH ND ND ND
1,2,3,7,8,9-HxCDD ND ND ND NIM ND ND ND
1,2,3,4,6,7,8-HpCDD 125 514 580 102 7.56 8.01
OCDD 160.0 117.72 141,95 066 A 155.35
2,3,7,8-TCDF KD KD NI WD ND
1.2,3,7.8-PeCDF ND ND ND ND ND 05
2,3,4,7,8-PeCDF 1.1 ND ND : 0.99
1,2.3,4,7,8-HxCDF ND ND J? %71
1,2.3,6,7,8-HXCDF ND ND 031 m
2,3,4,6,7,8-HxCDF ND ND! ND! N =
1,2.3,7,8,9-HxCDF ND ND NI ND ND
1,2,3,4,6,7,8-HpCDF 16 0.77 0.95 1.54 0.94
1.2,3,4,7,8,9-HpCDF ND ND ND ND ND
OCDF 14 216 T 2.20
DIOXINS TEQ (ND=0) 08 022 0.2 WY 33
DIOXINS TEQ (ND=1/2 DL) 24 1.08 0.97 175 2.40




TABLE 6-22 NUMBER OF MEAN CONCENTRATIONS IN TARGET ANALYTE FRACTIONS THAT EXCEED TEL:s (1999)

Brewerton| C&D C&D Craighiil
Ocean Inslde { Outside| Eastern | Approach| Approach Craighiii | Craighili |Craighlill Upper | Cutoff| Swan |Toichester| Toichester] Toichester
ANALYTE Reference| Site 104 Site 104 | Extenslon{ (Surficiai)] (Core) | Cralghill | Angle East | Angle West|Entrance] Range | Angie | Point North South |Straightening
METALS 0 9 7 6 6 7 0 6 7 6 0 7 6 7 6 6
PAHs 0 10 1i 5 7 2 2 3 3 4 3 3 4 6 4 12
PESTICIDES i | 3 3 1 1 | 2 3 3 | 4 2 1 1 1
PCBs, TOTAL 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0
SEMIVOLATILE ORGANIC COMPOUNDS 0 1 1 1 1 0 0 1 1 1 1 1 1 1 | 1
TOTAL # OF TEL EXCEEDANCES i 21 22 15 15 13 3 12 14 14 5 15 13 15 12 20




TABLE 6-23 NUMBER OF MEAN CONCENTRATIONS IN TARGET ANALYTE FRACTIONS THAT EXCEED PELs (1999)

Brewerton] C&D C&D Craighili
Ocean Insilde | Outslde| Eastern | Approach| Approach Craighiil | Cralghill |Craighllll Upper | Cutoff| Swan |Toichester{ Tolchester] Toichester
ANALYTE Reference | Site 104 | Site 104 | Extension | (Surficial)] (Core) | Craighiil | Angie East | Angie West{Entrance] Range | Angie | Point North South | Stralghtening
METALS 0 3 0 2 i i 0 0 0 0 0 2 0 1 1 i
PAHs 0 1 i 0 0 0 0 0 0 0 0 0 0 i 0 4
PESTICIDES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PCBs, TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SEMIVOLATILE ORGANIC COMPOUNDS 0 i 0 0 0 0 0 0 0 0 0 0 0 0 0 i
TOTAL # OF PEL EXCEEDANCES 0 5 1 2 i 1 0 0 0 0 0 2 0 2 1 6




TABLE 6-24 SUMMARY OF TBP RESULTS: NUMBER OF CHANNEL TBP
VALUES THAT EXCEED"™ PLACEMENT SITE/REFERENCE SITE TBP VALUES

PERCENT EXCEEDANCE
Inside Site | Outside Site Ocean Inside Site| Outside Ocean

ANALYTICAL FRACTION 104 104 Reference 104 Site 104 | Reference
Chlorinated Pesticides 4/286 8/286 9/286 1.4 2.8 3.1
Organophosphorus Pesticides 0/65 0/65 0/65 0.0 0.0 0.0
PCB Aroclors 0/91 0/91 0/91 0.0 0.0 0.0
PCB Congeners 46/338 210/338 253/338 13.6 62.1 74.9
PAHs 11/208 28/208 194/208 53 13.5 93.3
Dioxin and Furan Congeners 67/221 95/221 74/221 30.3 4.3 335

(a) = total number of channel concentrations (detects only) that exceed reference concentrations/total number of analytes tested.
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7. RECEIVING WATER AND ELUTRIATE CHEMISTRY

This chapter presents receiving water and elutriate chemistry data that were collected in 1999-
2000 specifically for a Tier II evaluation of water column impacts. These data are similar to the
1997-1998 data that are presented in Chapter 3. Placement site water (Inside Site 104), and
reference site water (Outside Site 104 and Ocean Reference) were submitted for analytical
testing. These waters are referred to as “receiving waters” because the dredged material would
be received into these waters when placed. Elutriate preparation water was collected from each
channel proposed for dredging [as specified in the ITM (USEPA/USACE 1998)] for preparation
of the individual elutriates in the analytical and toxicology laboratories. Water collection and
preservation techniques are described in Chapter 4. A summary of site water and elutriate
samples that were submitted for analytical testing is provided in Table 5-1B. Results of water
column toxicological studies are addressed in Chapter 8.

7.1 SAMPLE RECEIPT

The elutriate preparation water was transported with the sediment cores from the project staging
areas to EA’s Ecotoxiocology Laboratory facility in Sparks, Maryland. Samples were chilled
with ice during the transport period. Upon receipt, the water samples were visually inspected
and the water containers were compared against the chain-of-custody record. Elutriate
preparation water for the water column toxicity tests was stored in a walk-in refrigeration unit
until testing, and the remaining elutriate preparation water was hand-delivered to STL-Baltimore
for elutriate preparation and subsequent chemical analysis. Receiving water samples targeted for
chemical analysis (sampling stations KI-3, KI-7, and KI-14 and equipment blanks) were
collected in the field and hand-delivered on the day of collection to STL-Baltimore. The holding
time for the receiving water samples and equipment blanks was initiated at the time of sample
collection. The holding time for elutriates was initiated at the completion of the elutriate
preparation process (Section 7.2). Copies of chain-of-custody forms for the site water,
equipment blanks, and elutriate samples are provided in Attachment III.

7.2 ELUTRIATE PREPARATION

Elutriates were created by mixing dredging site water and sediment, allowing the mixture to
settle, filtering, and testing the overlying water for dissolved constituents as per USEPA/USACE
(1998) guidance. The purpose of elutriate testing is to simulate the potential mixing and release
of dissolved organic or inorganic constituents into the water column during hydraulic placement
of dredged material in open-water sites.

Elutriates were prepared following the Standard Elutriate Preparation specified in the ITM
(USEPA/USACE 1998). A sediment/water mixture, at a 1:4 ratio of sediment-to-site water, was
thoroughly mixed for 30 minutes. The mixture was then allowed to settle, and the supernatant
was siphoned off and filtered to remove particulates. Elutriates were prepared using site water
from each channel reach and a composite sediment sample collected from each sampling reach.
In addition, although these sediments were not proposed for dredging, elutriates were prepared
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from Inside Site 104, Outside Site 104, and the Ocean Reference. While these elutriates are not
required by the ITM, they were prepared and analyzed for comparative purposes only. Results
of the placement/reference site.elutriate tests will be numerically compared to channel elutriate
data. Elutriate samples that were created and tested for the Approach Channels and Placement
Site 104 project are summarized in Table 7-1.

73 ANALYTICAL METHODS AND DETECTION LIMITS

Site waters, equipment blanks, and elutriates were analyzed for the target analytes identified in
the Analytical Quality Assurance Project Plan (QAPP) (EA and STL-Baltimore 2000) which
was approved by USACE and USEPA. Project-specific analytes, analytical methods and
detection limits for aqueous samples are provided in Tables 5-2 and 5-5, respectively.

74  DATA ANALYSIS

7.4.1 Calculation of Mean Concentrations

Two sets of elutriates were prepared for each channel reach, three sets of elutriates were prepared
for Inside Site 104, and a single elutriate was prepared for both Outside Site 104 and the Ocean
Reference area. Mean elutriate concentrations were determined after substituting the analytical
detection limit for non-detected analytes (ND = DL). If an analyte was not detected in any of the
elutriates, the mean detection limit was reported and qualified with a "U" (following the
approach discussed in section 7.4.2 below).

7.4.2 Concentrations of Total PCBs and Total PAHs

For each individual sample, the total PCB concentration was determined by summing the 18
summation congeners listed in Table 9-3 of the ITM, and then multiplying this sum by a factor of
2 as described in NOAA (1993). Total PAH concentrations were also determined for each
sample by summing the concentrations of the individual PAHs. For both the total PCB and total
PAH concentrations, three values are reported each representing the following methods for
treating concentrations below the analytical detection limit:

e Non-detects = 0 (ND = 0)
e Non-detects = 1/2 of the detection limit (ND = 1/2DL)
e Non-detects = the detection limit (ND = DL)

Substituting the detection limit for all non-detects (ND = DL) provides the most conservative
estimate of the non-detected concentration. This method, however, tends to produce results that
are biased high, especially in datasets where the majority of samples are non-detects.
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7.4.3 Comparisons to Receiving Water and WQC

Chemical results of the elutriate analyses were compared with the results of the receiving water
samples (KI-3WAT, KI-7WAT), the Outside Site 104 reference water sample (KI-14WAT), and
the Ocean Reference water sample. Analytes detected in the elutriates and receiving/reference
waters were compared to acute and chronic aquatic life water quality criteria and to criteria for
the protection of human health from consumption of aquatic organisms. Criteria were extracted
from the U.S. EPA’s National Recommended Water Quality Criteria (63 Fed. Reg. 68354-
68364; 10 December 1998); and MDE’s proposed water quality criteria (Maryland Register
27(17): 1628-1636; dated 25 August 2000) (Table 7-2). MDE’s proposed criteria are much more
extensive than the State's current listing, and the criteria for the listed compounds are identical
the USEPA’s criteria. Human health criteria are based on MDE’s 107 risk-level. Elutriate metal
concentrations, which were measured as fotal values, are (conservatively) compared to dissolved
aquatic life criteria. Consistent with the technical basis of these criteria, maximum concentrations
of detected constituents were compared to the acute criteria and mean concentrations were
compared to chronic and human health criteria (conservatively assuming that ND=DL).
USEPA’s criteria values (for detected analytes only) are provided in Table 7-2.

7.5 RECEIVING WATER AND ELUTRIATE RESULTS

Results of the receiving water and elutriate analyses conducted in 1999-2000 are presented in the
following subsections. Both maximum and mean results for elutriates are presented for each
channel reach (Tables 7-3 through 7-27). Comparison to water quality criteria are provided in
Tables 7-33A, 7-34A, and 35A. Results of equipment blank analyses are provided in
Attachment III. Definitions of inorganic, organic, and dioxin/furan data qualifiers are presented
in Tables 3-4, 3-5, and 6-1, respectively. Raw data are provided in Appendices I and II.
Analytical narratives that include an evaluation of laboratory quality assurance/quality control
results are provided in Attachment III. STL-Baltimore will retain and archive the results of
these analyses for 7 years from the date of issuance of the final results.

7.5.1 Inorganic Non-Metals/Nutrients

Results of the cyanide, ammonia, nitrogen, TKN, total phosphorus, sulfide, BOD, COD, and
TOC analyses are provided in Table 7-3 for receiving water. Maximum and mean elutriate
concentrations are presented in Tables 7-4 and 7-5, respectively.

Cyanide was detected at the detection limit in one channel elutriate (0.005 mg/L), Tolchester
North. Cyanide was not detected in the receiving waters or in any of the other channel elutriates.
Concentrations of TOC in receiving water ranged from 1 to 4.3 mg/L. Outside Site 104 was
below the detection limit of 2 mg/L. Mean TOC concentrations in channel elutriates ranged
from 4.1 mg/L (Craighill Angle East) to 257 mg/L (Tolchester South). With the exception of
Tolchester South, TOC concentrations in channel elutriates were generally less than the

Baltimore Harbor Approach Channels and Placement Site 104 USACE-Baitimore District
Dredged Material Evaluation Draft Report October 2000

7-3




concentrations reported in the elutriates from the placement/reference areas (Inside Site 104,
Outside 104, and Ocean Reference).

Total sulfide in receiving water was below detection (0.35 mg/L) at Inside Site 104. Total
sulfide concentrations in receiving water at Outside Site 104 and the Ocean Reference area were
0.76 and 0.93 mg/L, respectively. Tolchester South was the only channel elutriate with a
detectable maximum concentration of total sulfide (0.44 mg/L); however, total sulfide was also
reported in the equipment blank.

In the receiving waters, total phosphorus was only detected at the Ocean Reference area at a
concentration of 0.09 mg/L (Table 7-3). Mean total phosphorus in channel elutriates ranged
from 0.02 mg/L [C&D Approach (cores)] to 0.41 mg/L (Swan Point). Elutriates created with the
Ocean Reference sediment had the highest TP concentration (1.30 mg/L) (Table 7-5).

Ammonia-nitrogen was detected in both receiving waters collected from within Inside Site 104
(KI-3 and KI-7) with an average concentration of 0.28 mg/L as NHs. Ammonia-nitrogen was
also detected in receiving waters from Outside Site 104 and the Ocean Reference at
concentrations of 0.15 and 0.13 mg/L, respectively. Ammonia-nitrogen concentrations in the
receiving waters were below both the USEPA acute and chronic saltwater criteria for aquatic life
of 43 and 6.4 mg/L as NH3, respectively (assuming 10 ppt salinity, 10°C and pH of 7.4).
Ammonia-nitrogen was detected in all channel elutriate samples with maximum concentrations
ranging from 1.2 to 18.1 mg/L, and mean concentrations ranging from 1.2 — 10.2 mg/L.
Ammonia-nitrogen concentrations exceeded the chronic saltwater criteria for aquatic life in the
Craighill Angle—East elutriate (Table 7-34A).

Total Kjeldahl nitrogen (TKN) (organic nitrogen + ammonia-nitrogen) in receiving water ranged
from 0.55 mg/L at Outside Site 104 to 0.87 mg/L at Inside Site 104. Mean TKN in elutriates
from the channel sites ranged from 0.65 mg/L (Craighill) to 7.25 mg/L (Craighill Angle East).
Mean TKN in elutriates from the placement/reference sites fell within the range measured in the
channel elutraites, with Outside Site 104 having the highest TKN concentration (4.00 mg/L) and
the Ocean Reference having the lowest TKN concentration (0.80 mg/L).

7.5.2 Volatile Organic Compounds

Results of the volatile organic compound analysis in receiving water are presented in Table 7-6.
Results for elutriates are provided in Table 7-7. VOCs were not detected in any of the tested
receiving water samples. Of the 35 tested VOCs, dichloromethane (a commonly used laboratory
chemical) was the only VOC detected in the channel elutriates. Dichloromethane concentrations
(ranging from 16 to 680 ug/L) did not exceed the human health criterion of 16,000 pg/L (Table
7-35A).

7.5.3 Semivolatile Organic Compounds

Concentrations of the SVOC analyses in receiving waters and elutriates are presented in
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Table 7-8. Maximum and mean concentrations of SVOC:s in elutriates appear in Tables 7-9 and
7-10, respectively. Of the 44 SVOCs analyzed, bis(2-ethylyhexyl)phthalate was the only SVOC
detected in receiving water and the channel elutriates (range of 2 to 28 ug/L). There are no
WQC for bis(2-ethylyhexyl)phthalate.

7.5.4 Chlorinated Pesticides, Organophosphorus Pesticides, and PCB Aroclors

Maximum concentrations of chlorinated pesticides, organophosphate pesticides, and PCB
aroclors in receiving waters and elutriates are presented in Tables 7-11 and 7-12, respectively.
Mean concentrations detected in the elutriates are presented in Table 7-13. Three of 22 tested
chlorinated pesticides were detected in the receiving water from Inside Site 104 — beta-BHC,
gamma-BHC, and heptachlor epoxide. Heptachlor epoxide was detected below the
recommended TDL of 0.1 pug/L (USEPA/USACE 1995). There are no published TDLs for beta-
BHC and gamma-BHC.

Four of the 22 tested chlorinated pesticides were detected in the channel elutriates (beta-BHC,
gamma-BHC, heptachlor, and heptachlor epoxide). Beta-BHC was detected in elutriates from
each channel with the exception of C&D Approach (surficial sediments) and C&D Approach
(core sediments). Maximum concentrations of beta-BHC ranged from 0.01 to 0.03 pg/L, and
were qualified as estimated. Beta-BHC was not detected in the elutriates from the
placement/reference area sediments.

Gamma-BHC was detected in elutriates from all channels with the exception of Brewerton
Eastern Extension, C&D Approach (core), and Craighill. The maximum concentrations of
gamma-BHC ranged from 0.0092 to 0.02 pg/L. Gamma-BHC was detected in the elutriate from
Inside Site 104 reference sediments (0.01 pg/L).

Heptachlor was detected in all channel elutriates with the exception of Craighill Upper Range.
Maximum concentrations ranged from 0.03 to 0.19 ug/L. All detected concentrations in the
channels were below the USEPA/USACE (1995) TDL of 0.1 pg/L, with the exception of
Craighill Angle-West (0.19 pg/L). Heptachlor was also detected in elutriates created with
sediments from Outside Site 104 and Inside Site 104.

Heptachlor epoxide was detected in 11 of the 13 channel elutriates with a concentration range of
0.02 to0 0.04 ug/L. All detected concentrations were below the recommended TDL of 0.1 pg/L
(USEPA/USACE 1995).

PCB aroclors were not detected 1n receiving water samples from the placement/reference sites
(Table 7-11), or in channel elutriates (Table 7-12).
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7.5.5 PCB Congeners

Results of the PCB congener analysis in receiving water are presented in Table 7-14. Results for
maximum and mean concentrations in channel elutriates are provided in Tables 7-15 and 7-16,
respectively. Only 1 out of 26 tested PCB congeners was detected in receiving water, and 5 out
of 26 tested PCB congeners were detected in channel elutriates. Note that the Total PCB results
are affected substantially by the way measurements less than the Detection Limits are handled.
As shown in Table 7-15 for example, no PCBs were detected at Tolchester South, but the Total
PCB values assuming ND=0, ND-1/2DL, and ND=DL are 0.0, 0.0525 and 0.1050 pg/L,
respectively.

PCB congener #8 was the only congener detected from receiving waters from Inside Site 104
and this congener was also detected in the method blank. Total PCB (assuming ND = }2DL)

ranged from 0.02 to 0.03 pg/L in receiving waters (Table 7-14).

PCB congeners #8 and #18 were the most commonly detected congeners in the channel
elutriates. Mean total PCB in channel elutriates (assuming ND = %4DL) ranged from 0.0525 pg/L
(Craighill, Tolchester South) to 0.0716 pg/L (Tolchester North), compared to a range of 0.105 to
0.118 pg/L for mean Total PCB (assuming ND = DL). Mean Total PCBs for ND=0 ranged from
0 (zero) to 0.0253 pg/L. All detected congeners were measured at or below the recommended
TDL of 0.01 ug/L for individual congeners (USEPA/USACE 1995). Total PCB concentrations
exceeded the criteria for human health consumption of aquatic organisms in all channel and
placement/reference site elutriates, even in reaches where no congeners were detected
(ND=1/2DL; ND=DL) (Table 7-35A). These exceedances are largely driven by the substitution
of the detection limits for non-detected congeners.

7.5.6 Polynuclear Aromatic Hydrocarbons

Results of the PAH analysis in receiving water are presented in Table 7-17. Results for elutriate
maximum and mean concentrations in the channel elutriates are presented in Tables 7-18 and
7-19, respectively.

No PAHs were detected in any of the receiving water samples. Fluorene was the only PAH
detected in channel elutriates [Craighill Angle East (0.08 pg/L)]. Fluorene and pyrene were
detected in the Inside Site 104 elutriate, both at a concentration of 0.07 ug/L. The florene
concentration in the Craighill Angle elutriate did not exceed the human health criterion of
14,000 pg/L (Table 7-35A). There are no WQC for pyrene.

7.5.7 Metals

Results of the metal analyses in receiving water are provided in Table 7-20. Six of 16 tested
metals were detected in the receiving waters. Aluminum and iron were detected in all four
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receiving water samples with concentrations ranging from 159 to 296 pg/L and 28.4 to 289 ug/L
for aluminum and iron, respectively. Copper and manganese were detected in 3 out of 4
receiving water samples (75%) ranging from 0.93 to 6.7 pg/L and 2.4 to 12.4 pg/L, respectively.
Arsenic and nickel were detected in receiving water from Outside Site 104 with concentrations
of 2.5 and 2.1 pg/L, respectively.

Maximum and mean concentrations for the metal analyses in channel elutriates are presented in
Tables 7-21 and 7-22, respectively. Thirteen of the sixteen target metals were detected in the
channel elutriate samples. Aluminum, arsenic, manganese, and nickel were detected in elutriates
water from all 13 channels. Beryllium, lead, and silver were detected in the elutriate from
Tolchester Straightening only.

Copper in the C&D Approach (surficial) was the only metal that exceeded acute (4.8 pg/L) and
chronic (3.1 pg/L) water quality criterion (Table 7-33A). Two metals (arsenic and manganese)
exceeded the human health criterion (Table 7-35A) in every channel elutriate.

7.5.8 Butyltins

Results of the butyltin analyses in receiving water are provided in Table 7-23. Tributyltin was
detected in the Ocean Reference water with a estimated concentration of 80 ng/L. Maximum and
mean concentrations of butyltins in channel elutriates are presented in Tables 7-24 and 7-25,
respectively. Tributyltin was also detected in elutriate at the Ocean Reference (100 ng/L).
Monobutyltin was detected in one channel elutriate water (Craighill Entrance) with a maximum
concentration of 130 ng/L.

7.5.9 Dioxin and Furan Congeners

Results of the dioxin and furan congener analyses in receiving waters are provided in Table 7-26.
Five of the 17 tested dioxin/furan congeners were detected in the receiving water samples
(1,2,3,4,6,7,8-HpCDD, OCDD, 1,2,3,7,8-PeCDD, 1,2,3,7,8-PeCDF, and OCDF). The detected
congeners are these with the highest toxicity. OCDD was also detected in the blank. The dioxin
TEQ (at ND = 0) in receiving water ranged from 0 to 0.00059 ng/L while the dioxin TEQ (at ND
= 1/2DL) in receiving water ranged from 0.00184 to 0.00279 ng/L. It is noteworthy that 2,3,7,8-
TCDD, the most toxic congener which is specifically regulated by U.S. EPA’s ambient water
quality criteria (O’Hanian 2000), was never detected in receiving water samples from the
placement/reference areas (Table 7-26).

Results of the dioxin and furan congener analyses in elutriates are provided in Table 7-27. Four
out of 17 tested dioxin and furan congeners were detected in channel elutriates and many of these
were detected in the laboratory blank ("B-qualified"). OCDD, the least toxic congener was the
most frequently detected congener. Although the three reference sites will not be used for
dredging, and elutriate testing is not required by USEPA’s ITM, elutriates were prepared and
analyzed for information purposes. It is noteworthy that concentrations in these elutriate samples
are not different from the proposed dredging sites. Dioxin TEQ (ND = 0) in channel elutriates
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ranged from 0.0 to 0.00014 ng/L while dioxin TEQ (ND = 1/2DL) in channel elutriates ranged
from 0.00219 to 0.00412 ng/L. It is noteworthy that 2,3,7,8-TCDD, which is the congener
specifically regulated by USEPA’s ambient water quality criteria (O’Hanian 2000), was never
detected in elutriates prepared from the placement/reference areas or from the channel elutriates
(Table 7-27). Dioxins are hydrophobic, not easily dissolved in water, and elevated
concentrations would not be expected in receiving water or elutriate samples.

7.5.10 Summary of Elutriate Chemistry

Overall, 16 of 192 (8.3%) of the tested organic and inorganic constituents were detected in the
receiving water samples (Table 7-28). Twenty-nine of 192 (15.1%) of the tested organic and
inorganic constituents were detected in the channel elutriates. Twenty-three of 192 (12%) of the
tested organic were detected in elutriates created with sediments from the placement/reference
areas. Metals were the most frequently detected constituents in both the receiving water and
channel elutriates.

7.6 WATER QUALITY MODELING

7.6.1 Description of the STFATE Model

The dispersion of elutriate into the ambient water following the release of dredged material from
a barge was modeled to evaluate compliance of the elutriate with applicable water quality
criteria. The elutriate simulates the pore water within the dredged material. The modeling of
the elutriate fraction of the dredged material was performed for both Site 104 and for the Norfolk
Ocean Disposal Site (NODS).

The elutriate was modeled using STFATE, which is a standard USACE model used for
computing the fate of material placed from either a split-hull barge or a hopper dredge (Johnson
and Fong 1995). The model computes the movement of the material from the moment it is
injected into the water column until the material is either deposited on the seafloor or transported
out of the numerical grid. The model simulates both the solid fractions (e.g., clumps, sand, silt,
and clay) and the elutriate that is present in the barge. The computations consist of three phases.
The first phase is the convective descent of the dredged material cloud through the water
column; during this time the cloud grows as a result of the entrainment of ambient water. Phase
2 occurs when the descending cloud of dredged material strikes the seafloor with a dynamic
bottom collapse resulting in a radially expanding bottom surge. The bottom collapse phase
continues until the estimated rate of spreading resulting from turbulent diffusion exceeds the rate
of spreading of the cloud collapse. Phase 3 occurs at the end of the collapse phase when all
remaining material is subjected to the passive transport, diffusion, and settling of the suspended
material. This passive transport phase continues until the suspended material deposits on the
seafloor or is transported out of the numerical grid. Basic output from the model consists of
information on the amount of material in suspension and the footprint of the deposited material
on the seafloor.
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Results of the STFATE modeling described in the following sections were used to develop tables
of dilution factors as a function of distance and time following the disposal event. An
examination of the compliance with water quality criteria, taking into account available site
dilution, is provided in Section 7.7. The solids fraction of the dredged material (sand, silt, and
clay) was included in the model to provide an appropriate composition in the barge. The
material fractions used in the model are discussed in Section 7.6.2. STFATE models both the
elutriate and its chemical constituents as a conservative tracer that remains in the water column.
During an actual barge disposal, a fraction of the elutriate remains as pore water trapped in
clumps, which fall to the bottom, and therefore does not become available to the water column.
Therefore the STFATE model over-estimates (by an unknown degree) the actual concentration
of constituents in the water column. An additional fraction of the elutriate is buried along with
the solid materials and is not available to the water column. The availability of elutriate in the
water column is discussed in Section 7.6.3 along with other modeling procedures. STFATE
modeling results for both a split hull barge and for the hydraulic pumping out of a barge are
presented in Section 7.6.4

7.6.2 Site and Material Parameters

The STFATE model requires a number of site parameters including current velocities, vertical
water column density gradients, barge dimensions, and material fractions in the barge. The
dimensions used for a standard barge were a 170-ft length, 53-ft width, 18-t loaded draft and
3,000 cubic yard (cy) capacity. The capacity was reduced from a maximum of 4,000 cy to
ensure no spillage during clamshell dredging operations.

7.6.2.1 Site 104

Mean lower low water (MLLW) depths within Site 104 vary between 42 and 78 ft. Dredged
material placement is not proposed in the northern one-third of the site where depths are less than
45 feet. A buffer zone has also been proposed for the southern 1,200 ft of the site where depths
exceed 70 fi. The remaining site lies mainly within the 48-ft to 52-ft MLLW depth contours. A
50-ft depth was used for the STFATE model simulations. This is conservative since deeper
depths provide greater mixing potential and consequently result in reduced ambient
concentrations.

Allowed dispersion areas for dredged material disposal sites typically have dimensions
associated with travel times on the order of several hours. For example, the allowed dispersion
area for ocean disposal is defined as a 4-hour travel time following discharge [40 CFR 227.29(a)]
and USEPA/USACE 1991). In addition, USEPA’s ambient water quality criteria to protect
against chronic effects are based on 4-day average exposure concentrations. Because of the time
scales associated with attaining water quality criteria, a tidally averaged current velocity was
selected for use in the STFATE model.

Site-specific data on current velocities were obtained during a monitoring program conducted by
SAIC during summer 1999 [Science Applications International Corporation (SAIC) 1999,
Appendix C]. The field program included the deployment of bottom mounted instrumentation at
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four stations in Site 104. Of these four stations, Station 1 was at the northern end of the site in an
area where disposal will not take place, and the data retrieval at Stations 2 and 3 was only for one
deployment period. The average ebb and flood tide velocities for Station 4 at a 1.5-m height
from the bottom are presented in the following table during three deployment periods (SAIC
1999, Appendix C).

Average Velocity (cm/sec)

Date Ebb Tide Flood Tide
14-18 June 21.3 347
13-15 July 19.5 30.6
20-27-July 14.2 20.6
Weighted Average 17.1 264

An average velocity is also included in the above table that was calculated by weighting the
velocities by the number of observations in each deployment period. The resulting average flood
tide velocity of 26.4 cm/sec (0.866 ft/sec) measured 1.5 m above the bottom exceeds the

17.1 cm/sec (0.560 ft/sec) ebb tide velocity. These velocities are consistent with the known net
upstream bottom flow in the Chesapeake Bay that is induced by density driven circulation. Near
the surface of the water column, the ebb tide velocity would exceed the flood tide velocity.

At Site 104, water density increases with depth because of the more saline bottom water. The
vertical density difference is typically 0.007 gm/cc (SAIC 1999, Figure 5-1.1). Inthe STFATE
model the surface density was assumed to be 1.005 gm/cc and the bottom density 1.012 gm/cc.
The density of the elutriate in the dredged material, collected from a bottom depth shallower than
Site 104, was assumed to be 1.011 gm/cc.

7.6.2.2 Norfolk Ocean Disposal Site

Conditions at the NODS were based on information contained in the Environmental Impact
Statement (EIS) that was prepared by the USEPA Region III (1992). The site has a radius of
4 nautical miles and depths vary from 43 to 85 ft. Depths near the center of the site vary
between 65 and 80 ft. A representative depth of 70 ft was used in the STFATE analysis.

The EIS reported current velocities to be typically 10 cm/sec (0.33 fi/sec) during the winter.
During summer, surface velocities are lower and near bottom velocities approach 2 cm/sec
(0.07 ft/sec). The 0.33-ft/sec winter current velocity was used in STFATE, appropriate for the
allowed October to March dredging period.

The water density at the NODS was calculated from salinity and temperature. The EIS indicated
that the ocean site is at the offshore edge of the lower salinity outflow that discharges from the
mouth of the Chesapeake Bay with surface salinity values of approximately 25 ppt. Density
profiles were calculated as a function of temperature assuming that salinity varies from 25 ppt at
the surface to 30 ppt at the bottom.
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Water Density (gm/cc)

Depth Salinity (ppD) 5C 10°C 30°C
Surface 25 1.0205 1.0199 1.0179
Bottom 30 1.0247 1.0240 1.0219

The elutriate density of the dredged material in STFATE was assumed to be 1.011 gm/cc. The
above table indicates that the water density variation between the dredging site and the ocean
disposal area is controlled more by the general freshwater/ocean salinity difference than by
vertical salinity variation or seasonal changes in temperature. For STFATE, the density profile
at the NODS was assumed to increase from 1.020 gm/cc at the surface to 1.024 gm/cc at the
bottom.

7.6.2.3 Material Properties

The material fractions used in the STFATE model for both Site 104 and the NODS were based
on the physical characteristics data provided in Chapter 6. Table 6-2 provides physical data at 13
proposed dredging locations within the Baltimore Harbor approach channels. Sediment
characteristics based on an average of the 13 locations are summarized below.

Material Sediment Fraction | Sediment Fraction
(% dry weight) (% volume)
Sand 12.3 2.21
Silt 47.1 8.48
Clay 40.6 7.31
Water -- 82.0

The average sediment sample had a moisture content of 61.7% and a specific gravity of 1.33.
The moisture content and the specific gravity indicate that the average sediment sample was 82%

water (1.33 x 0.617) and 18% solids by volume.

7.6.3 Modeling Procedures

A numerical grid consisting of 45 rows and 29 columns was used for the STFATE model
calculations. At Site 104, a 400-ft spacing was used in the longitudinal direction (between rows)
and a 200-ft spacing in the transverse direction (between columns). The discharge location was
placed in row 3, which provided 40 active cells (16,000 ft) in the longitudinal direction. Model
calculations are not performed along the outer two rows and columns. The active width of the
model grid was 4,800 ft. For the average ebb tide scenario (0.56 ft/sec), a S-hour model
simulation could be accommodated. However, for the higher velocity flood tide scenario
(0.866 fi/sec), only a 4.5-hour simulation was possible before a portion of the released material
was lost from the model grid.
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At the NODS, the lower 0.33 fi/sec tidal velocity allowed a smaller 250-ft X 150 ft grid spacing
to be used, while still accommodating a 5-hour model simulation.

STFATE predicts concentrations throughout the water column at each location on the model
grid. In addition to the user-specified depths, the model also provides the maximum water
column concentration at each grid location. A composite of the maximum water column
concentrations at each time-step in the model simulation was used to develop summary tables of
dilution as a function of distance. Within the modeled plume, the maximum concentration
occurs along the plume centerline and concentrations decrease in the transverse direction away
from the centerline following a Gaussian distribution. For compliance with water quality
criteria, a plume average concentration has been allowed under Maryland regulations. An
appropriate plume width to use with STFATE was determined by comparison with other MDE
approved models. USEPA’s CORMIX model is commonly used for National Pollutant
Discharge Elimination System (NPDES) permitting and it also assumes a Gaussian distribution.
In CORMIX, a plume width is defined as 1.414 standard deviations. This definition of plume
width was adopted for application with the STFATE model. Integration under a Gaussian curve
for 1.414 standard deviations on either side of the plume centerline indicates that a plume
average concentration is 74.7 percent of the centerline value. Plume average concentrations are
used in Section 7.6.4 when presenting results of the STFATE model.

The STFATE model was used to evaluate the release from both a split hull barge (Site 104,
Ocean Disposal Site) and the hydraulic pumping out of a barge (Site 104 only). For the split hull
release, the 3,000 cy barge capacity was divided into two layers with a total release time of 60
seconds. The hydraulic emptying of the barge is performed by pumping approximately 2 parts
water to 1 part dredged material. The pumped material is released near bottom, within
approximately six pipe diameters. A deflector plate is placed at the end of the pipe to disperse
the material and prevent bottom scour. The hydraulic placement of the dredged material from a
barge was assumed to take 45 minutes. The 3,000 cy barge load was divided into six 500 cy
layers and released at uniform intervals during the 45-minute period. In STFATE, the material
released from a barge quickly falls to the bottom with very little water column interaction. The
elutriate then mixes up into the water column from a near-bottom location. The initial placement
of the dredge material at a near bottom location by hydraulic pumping is, therefore, very similar
to what takes place in STFATE.

Section 7.6.2 indicated that 82 percent of the barge volume consists of water. STFATE models
the elutriate fraction as a conservative tracer with a non-varying mass in the water column.
There are two potential mechanisms that reduce the available elutriate: (1) a portion of the
dredged material in the barge consists of clumps that fall to the bottom without releasing the
trapped pore water to the water column, and (2) a portion of the elutriate will be buried along
with the dredged material as pore water as it settles to the bottom.

To examine what fraction of the dredged material may exist as clumps, the moisture content of
sediment samples was compared to the liquid limit, one of the Atterberg limits. The moisture
content and liquid limit were available for 48 sediment samples collected in Baltimore Harbor
approach channels (EA 2000c, Table 4-12). A procedure for estimating the occurrence of
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clumps was provided by USACE-WES (Paul Schroeder, personal communication). Using the
WES method, the occurrence of clumps is assumed to be 100% if the moisture content is less
than the liquid limit. The occurrence of clumps is assumed to be 0% if the moisture content is
greater than 180% of the liquid limit. Between the liquid limit and the 180% value, the clumping
fraction is linearly interpolated between 100% and 0%. Applying this technique to the 48
sediment samples resulted in a 52% occurrence of 0% clumps and a 29% occurrence of 20-40%
clumps. The average occurrence of clumps in the sediment samples was 18%. If 18% of the
dredged material formed into clumps, only 82% of the elutriate contained in the barge would be
available to the water column.

An estimation of what portion of the elutriate from the barge is buried along with the dredged
material as it settles to the bottom is illustrated in Table 7-29. The STFATE model output
indicates that within 30 minutes, 12,764 f* of material, 87.5 percent of solids originally in the
barge, was deposited on the seafloor. If this matenal settled at the same compactness (moisture
content) as the original dredged material, 58,145 ft* of water would be required to fill the voids
between particles. The average (bulk) dilution of the elutriate from the barge was estimated by
examining the dimensions of the elutriate cloud 10, 20, and 30 minutes after disposal. For
example, after 10 minutes the near bottom cloud had a diameter of 211.4 ft and a thickness of
6.27 ft, resulting is a volume of 220,073 ft’. This represents an average bulk dilution of 3.3 from
the original 66,420 ft’ elutriate volume in the barge. Applying bulk dilution factors 10, 20, and
30 minutes after disposal allowed the determination of the fraction of the pore water in the
settled material that was obtained from the original elutriate. Table 7-29 indicates that between
10 and 30 minutes the fraction of elutriate from the barge that i is buried along with the dredged
material increases from 17.1 to 22.0 percent.

The settling of suspended material to the seafloor occurs with a larger void space than was
present in the originally dredged sediments. Modeling performed by USACE to examine
placement of dredged material at Site 104 assumed a bulking factor of 1.49 for placed dredged
material immediately after placement (Johnson et al. 1999, Chapter 9). This means that the
amount of water buried with the dredged material exceeds the amount originally present in the
sediment by approximately 49 percent. The estimation of the amount of original elutriate buried
with the dredged material in the previous paragraph assumed that the void space remains
unchanged (bulking factor = 1.0). The following table provides the percent of original elutriate
buried during the first 30 minutes for bulking factors of 1.0, 1.2, and 1.4.

Original Elutriate (%) Buried with Dredged Material

Minutes

Bulking Factor

1.0

1.2

1.4

10

17.1

20.5

28.7

20

20.9

25.1

35.1

30

22.0

26.4

37.0

This analysis indicates that typically 20 to 30% of the elutriate will be buried with the dredged
material, and will not be available to the water column. In addition, 5-18% of the dredged
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material may be present as clumps, which would remove a similar portion of elutriate from the
water column. In combination, these two mechanism remove 25-48% of the elutriate from the
water column. Therefore, only 52-75% of the original elutriate will be present in the water
column and subject to dispersive processes. The STFATE model was executed for three cases
assuming that 50, 75, and 100% of the elutriate was available to the water column. To represent
these cases in the model, the volume fraction of clumps was increased to offset the decrease in
the elutriate fraction. The elutriate volume fraction was assumed to be 41.0%, 61.5% and 82.0%
for the 50%, 75%, and 100% elutriate availability cases.

7.6.4 Discussion of Model Results

STFATE modeling results for the mixing of elutriate into the water column are provided in
Tables 7.30 and 7.31 for Site 104 and Table 7-32 for the NODS. At Site 104, Table 7.30
provides for dredged material placement from a split hull barge, and Table 7-31 for the emptying
of a barge by hydraulic pumping. Each Site 104 table contains results for an average ebb tide
(0.56 ft/sec) and for an average flood tide (0.866 fi/sec) near-bottom current velocity. For the
NODS, Table 7-32 provides results for the placement of material from a split hull barge at an
average 0.33 fi/sec tidal velocity. The STFATE model result tables provide the distances and
times following disposal for the elutriate plume to achieve dilution factors ranging from 50 to
500, and for the dilution achieved 1.0 hour and 4.0 hours following the initial release. For each
tidal velocity scenario, the STFATE model was executed for three cases corresponding to 50%,
75%, and 100% elutriate availability to the water column. In Section 7.3.3, the fraction of
elutriate bound within clumps and reburied as the solid material settled to the seafloor was
examined within the initial 30 minutes after release. Based on this discussion, the 75% elutriate
availability scenario was considered the most appropriate for use in determinations of
compliance with ambient water quality criteria in Section 7.7.

The longitudinal distribution of the elutriate plume at Site 104 is illustrated in Figure 7-1 at
1-hour intervals after release of dredged material from a barge. The figure sequence displays the
maximum water column concentration (as well as the concentration and distance distribution)
within the elutriate plume for an average ebb tide scenario. In the figure, the y-axis displays the
ratio of the water column concentration to the elutriate concentration in the barge (C,), and the
x-axis shows the distribution of the modeled plume at 1-, 2-, 3- and 4-hour intervals.

An examination of the Site 104 ebb and flood tide scenarios in Table 7-30 indicates that a similar
dilution is obtained at a similar time following release. However, since the average flood tide
velocity of 0.866 ft/sec is approximately 50% greater than the 0.56 ft/sec ebb tide velocity, the
dilutions on a flood tide are obtained at an approximately 50% greater distance. For example, a
dilution factor of 50 is achieved at a 2,443-ft distance for the ebb tide scenario (75% elutriate
availability) and at a 3,477-ft distance for the flood tide scenario. The times associated with a
dilution factor of 50 were very similar, 1.21 hours during ebb tide, and 1.12 hours during flood
tide. The predominate ebb-flood current direction is aligned with the longer north-south
dimension of Site 104. Therefore, the northern one-third of the site, which will not be used for
disposal because MLLW depths are less than 45 ft, will act to contain the longer flood tide plume
dimensions.
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. A comparison of dilution results between the three elutriate availability scenarios at Site 104 can
be made by examining the ebb tide results in Table 7-30. For a dilution factor of 100, the water
column distance increases from 2,863 ft to 3,312 ft, and to 3,712 ft for elutriate availability of
50%, 75%, and 100%, respectively.

STFATE modeling results for emptying a barge by hydraulic pumping at Site 104 are provided
in Table 7-31. By increasing the disposal time from 60 seconds to 45 minutes, the instantaneous
source strength is reduced, resulting in lower near-field concentrations and increased dilution
factors at a given distance. For the ebb tide scenario (75% elutriate availability), the distance to
the 100 fold dilution decreased from 3,312 ft using a split hull barge to 2,140 ft for hydraulic
pumping. With hydraulic pumping, the distance to achieve similar dilutions did not increase as
much between the ebb and flood tide scenarios as was observed with the split hull barge. Ata
dilution factor of 100, the flood tide scenario had an 11% longer distance, and at a dilution factor
of 300, the flood tide scenario had a 20 percent longer distance than the ebb tide scenario.

STFATE modeling results of the mixing of elutriate into the water column at the NODS due to
the placement of dredged material from a split hull barge are provided in Table 7-32. Because of
the lower 0.33 fi/sec tidal velocity at the ocean site, a given dilution factor occurs at shorter
distance than at Site 104. At the ocean site (75% elutriate availability) dilution factors of 50 and
500 occur at distances of 1,296 and 3,707 ft, while at Site 104 these dilution factors occur at
distances of 2,443 and 6,588 ft (75% elutriate availability, ebb tide). At the ocean site, dilution
factors occurring 1-hour and 4-hours following the disposal are 43 and 1,000, respectively,
slightly greater than at Site 104.

7.7 DISCUSSION AND TIER I1 WATER QUALITY EVALUATION

The ITM (USEPA/USACE 1998) states that after consideration of the Tier II water quality data,
one of two possible conclusions is reached regarding the potential water column impact of the
proposed dredged material:

1) The available water quality requirements are met. Further information on water column
toxicity must be evaluated in Tier III when there are contaminants of concemn for which
applicable water quality criteria or standards are not available or where interactive effects
are of concern.

Concentrations of one or more of the dissolved contaminants of concern, after allowance
for mixing, exceeds applicable water quality criteria or standards beyond the boundaries
of the mixing zone. In this case, the proposed discharge of dredged material does not
comply with the water quality criteria or standards.

Although a mixing zone will not be issued for open-water placement, the discussion which
follows supports the conclusion that adverse effects in the water column are not expected based
upon the data set collected to date.
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7.7.1 Evaluation Approach

As discussed in Section 7.5 above, extensive analytical characterizations of elutriate samples
from 13 different approach channels (plus 3 placement/reference areas) were conducted. The
general approach used to evaluate these data is as follows:

= The analytical data for each of the approach channels and reference areas are tabularized.

= Flutriate analytes which were “detected” are compared to applicable ambient water
quality criteria for the protection of saltwater aquatic life and human health from the
consumption of contaminated organisms.

Where detected concentrations exceeded applicable criteria, STFATE modeling results
are used to estimate the time and distance required to reduce these elutriate
concentrations to comply with ambient water quality criteria values.

This is a complex evaluation because of the large number of analytes, the different tidal
conditions, alternate approaches to address concentrations which are less than the analytical
detection limit (U-qualified), different release scenarios (hydraulic placement vs. split hull barge
release), etc. For this reason, the discussion below is focused on the following assumptions and
scenarios, that are believed to be reasonably conservative (i.e., overestimate any potential
environmental effects):

* STFATE modeling results are based on a split hull barge release using average ebb tide
velocities and 75% elutriate availability (Section 7.6).

The highest detected concentration in the data set for each channel reach is compared to
the saltwater acute (1-hour average) ambient water quality criteria; and the mean
concentration is used to compare to the saltwater chronic (4-day average) ambient water
quality criteria values.

The ambient water quality criteria used for this assessment are USEPA’s National
Recommended Water Quality Criteria (63 Fed. Reg. 68354-68364; 10 December 1998);
and MDE’s proposed water quality criteria (Maryland Register 27(17): 1628-1636; dated
25 August 2000) (Table 7-2). MDE’s proposed criteria are much more extensive than the
State's current listing, and the criteria for the listed compounds are identical the USEPA’s
criteria. Human health criteria are based on MDE’s 10™ risk-level. Elutriate metal
concentrations, which were measured as total values, are (conservatively) compared to
dissolved aquatic life criteria.

Tables 7-33B, 7-34B and 7-35B calculate mixing factors and compliance distances

assuming that analytes reported to be not detected (ND) are equal the detection limit

(ND =DL). This is a very conservative assumption, since it assumes that all undetected

analytes are actually present in concentrations just barely under their detection limits, ‘
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- which is highly unlikely. Note that the values for Total PCBs (which were rarely
detected) are also presented as ND= % DL and ND=0 to put these measurements in
perspective.

7.7.2 Discussion of the Elutriate Data

Few of the more than 150 target analytes evaluated as part of the approved QAPP were detected
in the elutriate samples. The results from these analyses are presented in Tables 7-33 through
7-35. When these detected analytes are compared to applicable ambient water quality criteria
for the protection of saltwater aquatic life and human health, a much smaller list of chemicals
results (Table 7-36).

The Code of Federal Regulations [40 CFR 227.29(a)] and the USEPA/USACE (1991, Section 5)
ocean disposal manual for dredged material allow a dispersion area defined by the disposal site
boundary, or within the site after the 4-hour initial mixing period. Compliance with ambient
water quality criteria is evaluated at the edge of that mixing zone area. Similar guidance is not
presented in the USEPA/USACE (1998) Inland Testing Manual, although it does state clearly
that “the discharge of dredged material cannot cause the water quality standards to be exceeded
outside the mixing zone...” (p. 55, emphasis added).

For discussion purposes, the 13 approach channels and 3 reference areas are divided into two

. groups: (1) reaches where all ambient water quality criteria are predicted to be met within one

hour of release (Section 7.7.3), and (2) channel reaches which have one or more analytes that
would require more than one hour to comply with criteria (Section 7.7.4).

7.7.3 Channel Reaches Meeting Ambient Criteria Within One Hour for Placement
Within
Site 104

There were only 12 chemicals detected in the full strength (undiluted) channel elutriate that
exceeded aquatic life or human health criteria based simply on numerical comparisons (ignoring
critical evaluation factors such as exposure duration and dilution). These chemicals are
ammonia, arsenic, beryllium, copper, cyanide, heptachlor, heptachlor epoxide, manganese, total
PCBs, silver, sulfide, and tributyltin. As shown in Table 7-36, elutriates from the following
reaches would be in compliance with all ambient acute, chronic and human health criteria in less
than one hour of release (assuming ND=0 for PCBs):

C&D Approach Channels (cores)
Craighill

Craighill Angle East

Craighill Entrance

Craighill Upper Range

Outside Site 104

Swan Point

Tolchester Channel- North
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=  Tolchester- Straightening

Given (1) that the releases at the site will not be on a continuous basis at a given location; (2) the
exposure assumptions that are the basis of ambient water quality criteria for the protection of
aquatic life and human health are not met; and (3) that all of the elutriate analytes will be in
compliance with ambient water quality criteria for the protection of aquatic life and human
health within one hour of release, no unacceptable adverse effects to the water column would be
expected from proper management of the materials.

7.7.4 Channel Reaches Requiring Greater Than One Hour to Meet Criteria

Only three analytes detected in elutriates that would require more than one hour to achieve
compliance with ambient water quality criteria:

= USEPA'’s chronic aquatic life criterion for hydrogen sulfide,
= USEPA’s human health criterion for manganese, and
* USEPA’s and MDE’s proposed human health criterion for heptachlor.

As shown in Table 7-36, elutriates from the following five channel reaches (and two reference
areas) would require more than one hour to be in compliance with all ambient water quality
criteria. It is also noteworthy that only one chemical in each reach requires more than one hour
for compliance.

7.7.4.1. Manganese in Elutriate Samples From Brewerton Eastern Extension, C&D
Approach Channels (surficial), and Cutoff Angle

Elutriates from these three channel reaches require more than one hour to comply with.
USEPA’s human health criterion for manganese. STFATE modeling indicates that the time for
compliance is 1.39, 1.12 and 1.28 hours respectively for these three reaches with a maximum
distance of 2,799 ft under ebb flow conditions (Table 7-36). There are several important points
regarding the manganese criterion, and whether these concentrations could have any potential
effect on receiving waters.

» Manganese is a naturally occurring trace element, “is a vital micronutrient for both plants
and animals,” and causes health problems if not present in sufficient quantities (U.S.
EPA 1993, p. 157). Manganese was detected in elutriates from every channel reach and
control area evaluated in this program, as would be expected based on U.S. EPA’s
determination that the mean natural “background concentration” in U.S. soils (from

- which sediments are derived) was 348,000 pg/kg dry weight (USEPA 2000, Exhibit 5-1).

= U.S. EPA’s human health criterion for manganese is 100 pg/L, was published in the
Agency’s (1976) Red Book, and was intended “to protect against a possible human
health hazard to humans by manganese accumulation in shellfish” (U.S. EPA 1993a, p.
158). EPA's criteria document states that the [normal] average human intake is
approximately 10 mg per day, but that "very large doses of manganese can cause some
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diseases and liver damage, but these are not known to occur in the United States. Only a
Sfew manganese toxicity problems have been found throughout the world, and these have
occurred under unique circumstances (i.e., a [drinking] well in Japan near a deposit of
buried batteries)" (U.S. EPA 1993a, p. 157).

= The transient and short duration of manganese in the water column will not allow
mollusks to achieve a steady-state bioaccumulation factor, and therefore they will not
accumulate manganese to high concentrations in their edible tissues. Within less than two
hours of release, manganese concentrations are expected to be below U.S. EPA's 100
ug/L criterion, and the site can be managed such that frequent exposures are unlikely.

* The manganese human health criterion is based on humans consuming contaminated
aquatic life on a regular basis for a long duration (e.g., 6.5 grams per day for a 70 year
lifetime). Because there will not be a continuous release at a given location, and the
proposed site will not be operational for more than 10 years, it is clear that no one could
consume shellfish collected from the site on a daily basis throughout their lifetime.

In conclusion, the assumptions upon which USEPA's manganese criterion is based are not
consistent with the water column exposure, that will occur at the proposed dredged material
placement site. Furthermore, manganese is not currently regulated by MDE, nor is it contained
in MDE’s proposed criteria changes (Maryland Register 27(17): 1628-1636; dated 25 August
2000).

7.7.4.2 Sulfide in Elutriate Samples from Inside Site 104, Tolchester Channel- South, and
the Ocean Reference Site

Total sulfide was only detected in elutriates at three locations, and there is some question about
the accuracy of the analytical results. More specifically at Inside Site 104, sulfide was only
determined in 1 of 3 samples and that sample was J-qualified; at Tolchester Channel, it was
detected in only 1 of 2 samples (B-qualified); and at the Ocean Reference Site sulfide was
determined in the one sample (B-qualified).

Assuming the total sulfide data are accurate, elutriates from each of these locations (one channel
reach and two placement/reference areas) would require more than one hour to comply with U.S.
EPA’s chronic aquatic life criterion for hydrogen sulfide. STFATE modeling indicates that the
time for compliance would be 3.65 hours for Inside Site 104, and 2.26 hours for Tolchester
South, and 2.5 hours for the Ocean Reference (Table 7-36). There are several important points
regarding the chemistry of hydrogen sulfide that influence its potential effect on saltwater
aquatic life.

= U.S. EPA’s (1998) aquatic life chronic criterion of 2.0 pg/L is based upon the
concentration of “undissociated hydrogen sulfide (H,S)”, whereas the analytical
parameter measured in this program was total sulfide.
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= Hydrogen sulfide is a naturally occurring compound that is commonly found in anaerobic
aquatic sediments as an anaerobic degradation product of both inorganic and organic
sulfur compounds. Under normal environmental conditions, only a small portion of the
total sulfide would be expected to be in the form of H,S. Further, when sediments are
disturbed during dredging and release operations, H,S will be quickly oxidized to yield
sulfate compounds (SOs). As noted by U.S. EPA (1993), “the fact that H,S is oxidized
in well-aerated water by natural biological systems to sulfates or is biologically oxidized
to elemental sulfur has caused investigators to minimize the toxic effects of HS on fish

- and other aquatic life.”

s  Two of the three stations where elutriate concentrations exceed EPA chronic criteria are
placement or reference areas (Inside Site 104 and the Ocean Reference Site).

= U.S. EPA’s chronic aquatic life criterion is based on a 4-day average exposure period
which is inconsistent with the environmental chemistry of hydrogen sulfide under the
dredged material release and organism exposure scenarios expected at Site 104.

In conclusion, the assumptions embedded within the U.S. EPA's hydrogen sulfide criterion are
not consistent with the water column exposure that will occur at the proposed placement site.
Further, hydrogen sulfide is not currently regulated by MDE, nor is it contained in MDE’s
proposed criteria changes (Maryland Register 27(17): 1628-1636; dated 25 August 2000).

7.7.4.3 Heptachlor in Elutriate Samples from Craighill Angle West

Heptachlor was the only analyte in elutriate samples from Craighill Angle West that would
require more than one hour to comply with USEPA’s criteria. STFATE modeling indicates that
the time for compliance with the heptachlor criterion is 1.21 hours and would be achieved within
2,279 feet during the average ebb tide (Table 7-36).

Heptachlor (and heptachlor epoxide) are manmade pesticides that were used to control termites
and other insects. In late 1978, most uses were phased out, and the chemical is no longer
available to the general public. Itis, however, strongly adsorbed to soil and extremely resistant
to biodegradation (USEPA’s Website; www.epa.gov/OGWDW/dwh/t-soc/heptachlor.html).
Thus, the heptachlor measured in elutriates from Craighill Angle West, and other Bay channel
reaches has probably been in place for a long time without any significant increases from new
sources.

USEPA's (1998) ambient criterion for the protection of human health from the consumption of
contaminated aquatic life is 0.0021 pg/L (at MDE’s 107 risk level), approximately 3 times lower
than the instrument detection limit. As discussed in U.S. EPA water quality criteria documents
(e.g., USEPA 1993, Appendix C) the Agency's criterion is based upon the following
assumptions:

» the consumed organisms are exposed to the chemical for a sufficient duration that they
reach a maximum steady state tissue concentration,
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a continuously exposed population of edible contaminated organisms from the site that is
sufficient to feed a human population on a daily basis for 70 years.

the criterion is the exposure concentration that is estimated to cause a lifetime
carcinogenic risk of 107 (i.e., causing one additional cancer out of one hundred thousand
exposed persons), and

"continuous exposure to the compound" throughout a 70 year human lifespan, e.g., daily
consumption of contaminated organisms collected from the site for 70 years.

The assumptions upon which U.S. EPA's heptachlor criterion is based are not consistent with the
water column exposure that will occur at the proposed dredged material placement site. These
data suggest that no adverse effect would be expected from exposure to heptachlor based upon
the properly managed and temporary use of the site.

7.8 CONCLUSIONS AND OBSERVATIONS

The discussion and tables presented above indicate that ambient water quality criteria for the
protection of aquatic life and human health criteria are exceeded for a small number of chemicals
in full strength (undiluted) elutriate samples. However, given (1) the releases at the site will not
be on a continuous basis at a given location, (2) the exposure assumptions that are the basis of
ambient water quality criteria for the protection of aquatic life and human health are not met; and
(3) that all of the elutriate analytes will be in compliance with ambient water quality criteria for
the protection of aquatic life and human health within several hours of release, unacceptable
adverse effects to the water column would not be expected from proper management of the
discharges. Further, alternate release scenarios (e.g., hydraulic placement under specific tidal
conditions) could further reduce water column exposure from elutriate conditions.

Other observations from the elutriate data set include:

e None of the elutriates prepared from the three placement/reference areas complies with
all EPA criteria. In fact each of the three stations have undiluted elutriate concentrations
that exceed U.S. EPA criteria for at least two analytes.

Out of more than 150 target analytes, only three compounds (manganese, sulfides and
heptachlor) would require more than 1-hour to achieve compliance with applicable
ambient criteria. Two of these (manganese and sulfide) are naturally occurring chemicals
which are present in all waterbodies, and the third (heptachlor) has not been
commercially available since 1978.

As shown in Table 7-36, acute criteria were rarely exceeded in the elutriate data set. In
every instance except one, compliance with acute criteria would be attained within 3
minutes of release (less that 100 feet). The largest exceedance was for heptachlor at
Craighill Angle West, where compliance with criteria would occur within 11 minutes at a
distance of approximately 371 feet. USEPA’s acute ambient water quality criteria are
based upon a |-hour average exposure concentration.
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TABLE 7-1 SEDIMENT COMPOSITES FOR ELUTRIATE TESTING

li h Stati Sediment Site Water ID and Elutriate
Sampling Reac ation Aliquot (ml) Volume (L) Sample ID
Craighill Entrance CRE-001VC 500 CRE-SW CRE-VC-EL
CRE-002VC 500 8
CRE-003VC 500
CRE-004VC 500

Craighill CR1 666 CR-SW CR-EL
CR2 666 8
CR3 666

Craighill Angle-East CRA-E-001VC 666 CRA-E-SW CRA-E-VC-EL
CRA-E-002VC 666 8
CRA-E-003VC 666

Craighill Angle-West CRA-W-001VC 666 CRA-W-SW CRA-W-VC-EL
CRA-W-002VC 666 8
CRA-W-003VC 666

Craighill Upper Range CRUI 666 CRU-SW CRU-EL
CRU2 666 8
CRU3 666

Cutoff Angle CUTI 666 CUT-SW CUT-EL
CUT2 666 8
CUT3 666

Tolchester Channel - South TLC-S-001VC 500 TLC-S-SW TLC-S-VC-EL
TLC-5-002VC 500 8
TLC-S-003VC 500
TLC-S-004VC 500

Tolchester Channel - North TLC-N-005VC 333 TLC-N-SW TLC-N-VC-EL
TLC-N-006VC 333 8
TLC-N-007VC 333
TLC-N-008VC 333
TLC-N-009VC 333
TLC-N-010VC 333

Tolchester Straightening TLS-001VC 1000 TLS-SW TLS-VC-EL
TLS-002VC 1000 8

Brewerton Eastem Extension BE! 500 BE-SW BE-EL
BE2 500 8
BE3 500
BE4 500 :

Swan Point SWP-001VC 333 SWP-SW SWP-VC-EL
SWP-002VC 333 8
SWP-003VC 333
SWP-004VC 333
SWP-005VC 333
SWP-006VC 333

C&D Approach Channels CD-001VC 1000 CD-VC-SW CD-VC-EL
CD-002VvC 1000 8
CD003 500 CD-SW CD-EL
CD004 500 8
CD005 500
CD006 500

Placement Site 104 KI-3 400 KI-SW KI-EL
KI-5 400
KI-7-REF 400
KI-S-1 400
KI-S-2 400
KI1-7-REF 1000 KI-SwW KI-7-EL
KI-7-REFFD 1000

Outside Placement Site 104 KI-11 500 KI-OUT-SW KI-OUT
KI-14 500
KI-15 500
KI-16 500




TABLE 7-2 APPLICABLE FEDERAL AND PROPOSED MDE WATER QUALITY CRITERIA

SALTWATER CRITERIA
HUMAN
Analyte Units ACUTE" CHRONIC"® HEALTH ¢
NON-METALS
CYANIDE UGL 1¢ 1¢
NITROGEN, AMMONIA MG/L 43° 6.4°
SULFIDE, TOTAL UG/L 27
VOCs
DICHLOROMETHANE | von | | | 16000 ¥
ISVOCs
BIS(2-ETHYLHEXYL) PHTHALATE | won | | | 597
PESTICIDES
ALPHA-BHC UG/L 0.137
BETA-BHC UG/L 0.46 7
ENDOSULFAN 1 UG/L 0.034 " 0.0087 " 240
GAMMA-BHC UG/L 0.16 0.637
HEPTACHLOR UG/L 0.053 0.0036 0.0021”
HEPTACHLOR EPOXIDE UG/L 0.053 0.0036 0.0011 7
PCBs
TOTAL PCB | von | ] { 0.0017 ¥
PAHs
FLUORENE uen . 14,000}
PYRENE UG/L 11000}
METALS
ANTIMONY UG/L 4300/
ARSENIC UG/ 69° 368 0.14"
BERYLLIUM UGL 0.117!
CHROMIUM UG/ 1100 * s0*
COPPER UGL 4.8' 3.1
LEAD UG/L 210° 8.1°
IMANGANESE UG/L 100

MERCURY UG/L 18° 0.94° 0.051
NICKEL UG/L 74" 82" 4600
SELENTUM UG 290" Ul
SILVER UG/L 19 °
ZINC UG/L 90 * 81"
TRIBUTYLTIN UG/L 0.37 ¢ 0.01°¢

Superscripts:

a = acute aquatic life criteria based on 1-hr ge exp

b = chronic aquatic life criteria based on 4-day g€ exp ations.

¢ = EPA human health criteria based on daily lifetime (70-year) 8 ption of aquatic organi criteria based on 107 risk for carcinogens.

d = free cyanide as ug CN/L

f = applies to Total PCBs (sum of all congeners or isomer analyses).

g = total dissolved arsenic.

h = inorganic arsenic only.

j= from EPA 1986 Gold Book; no EPA 1998 number.

k = dissolved chromium; hexavalent.

1= dissolved copper.

n = most appropriately applied to sum of alpha (1) and beta (11) endosulfan.

o = dissolved lead.

p = dissolved total mercury.

q = proposed criteria.

r = dissolved nickel.

s = total ia as nitrogen; cold her conditions: salinity = 10 ppt, water temperature = 10C, and pH=7.4

t = dissolved selenium.

u = dissolved silver.

v = undissociated hydrogen sulfide (H,S).
w = dissolved zinc.

y = carcinogen




TABLE 7-3 CONCENTRATIONS OF INORGANIC NON-METALS (MG/L) IN RECEIVING
WATER INSIDE PLACEMENT SITE 104, OUTSIDE PLACEMENT SITE 104, AND AT THE
OCEAN REFERENCE SITE

Sample ID: KI-03 KI-07 KI-14
Reach ID:| Inside Site 104 | Inside Site 104 | Outside Site 104 [Ocean Reference|
ANALYTE UNIT MIN DL

CYANIDE MG/L| 0.003 0.005U 0.005U 0.005U 0.003U
NITROGEN, AMMONIA MG/L| 0.02 : e
NITROGEN, NITRATE AND NITRITE |[MG/L| 0.003 0.02U 0.02U AR 0.0041
NITROGEN, TOTAL KJELDAHL MG/L| 0.19 - = SR
OXYGEN DEMAND, BIOCHEMICAL |MG/L 1 : 2U
OXYGEN DEMAND, CHEMICAL MG/L] 44 i 3 '
PHOSPHORUS, TOTAL MG/L| 0.01 0.01U
SULFIDE, TOTAL MG/L] 035 0.35U

TOTAL ORGANIC CARBON MG/L] 0.08
U = not detected. B = found in blank.

MIN DL = minimum detection limit.

NOTE: Shaded and bolded values represent detected concentrations.




OUTSIDE PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

TABLE 7-4 MAXIMUM CONCENTRATIONS OF INORGANIC NON-METALS (MG/L) IN ELUTRIATES FROM BALTIMORE APPROACH CHANNELS, OCEAN REFERENCE SITE,

Brewerton C&D C&D
Occan Qutside | Insidc Site Eastern Approach Approach Craighil) Craighill Craightll Craighil Catoft Swan Tolch Tolch Tolch
REACH ID:] Reference Sitc 104 104 Extenslon (Sarflelal) (Core) Craighil Angle East | Angle West | Entrance |Upper Range] Angle Point North South Straightening
# ELUTRIATES TESTED: 1 1 3 2 2 2 2 2 2 2 2 2 2 2 2 2
ANALYTE UNIT MINDL
__LlﬁHIDE MGL | 00
NITROGEN, AMMONLA ML [T
NITI'.I‘H.’; -t ML [T
NITRDGEN, TOTAL KJELDAHL ML [N
OXVGEN DEMAND, BIOCHEMICAL] MG/IL 057
DXYGEN DEMAND, CHEMICAL Mo | 44
[ i :
FHOSFHORLIS, TOTAL MG ol
SULFIDE, TOTAL MGL 013
TOTAL ORGANIC CARBON OL 0,08

U = not detected. B = found in blank. J = esumated value.

NM = not measured.
MIN DL = minimum detection fimit.

NOTE: Shaded and bolded values rep:




TABLE 7-5 MEAN CONCENTRATIONS OF INORGANIC NON-METALS (MG/L) IN ELUTRIATES FROM BALTIMORE APPROACH CHANNELS, OCEAN
REFERENCE SITE, OUTSIDE PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

REACH ID:
# ELUTRIATES TESTED:

MIN DL

ANALYTE

(=
£
=

Brewertoa c&D
Ocean Outside Site| Inside Eastern C&D Approachi Approach Cralghtil Angle| Cralghtl Cralghitt Craighiit Cutof? Swan Tolch Toich Tolch
Reference 104 Stte 104 Extension (Surficlat) (Core) Craighiit East Angle West |  Entrance | Upper Range| Angle Polnt North South Stralghtening
H i ™ 3 2 2 2 2 2 2 2 2 2 2 2 2 2

{CYANIDE 0.0031

NITROGEN, AMMONIA nn

HITROGEN, NITRATE AND RITRITE 0 o0y

ITROGEN, TOTAL KJELDAHL [0

TV YGEN DEMAND, BIOCHEMICAL

X YGEN DEMAND, CHEMICAL

phi

PHOSPHORUS, TOTAL

P

008

ULFIDE, TOTAL
TOTAL ORGANIC CARBON | MG

U = pot detected B = found in blank.

(a) = actual eoncentrations for onc elutriate sample reported for Outside Site 104 and Ocean Reference.

MIN DL = minimum detection limit

NM = not measured.

NOTE: Shaded and bolded values rep d d
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TABLE 7-6 CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS (UG/L)
IN RECEIVING WATER INSIDE PLACEMENT SITE 104, OUTSIDE PLACEMENT
SITE 104, AND AT THE OCEAN REFERENCE SITE

Sample ID: KI1-03 KI1-07 KI-14
Reach ID:| Inside Site 104 | Inside Site 104 | Outside Site 104 | Ocean Reference |
ANALYTE UNIT MIN DL

1,1,1-TRICHLOROETHANE UG/L 1 NT NT 1U 1U
1,1,2,2-TETRACHLOROETHANE UG/L 1 NT| NT 1U 1U
1,1,2-TRICHLOROETHANE UG/L} 07 NT NT 0.7U 1U
1,1-DICHLOROETHANE UG/L} 06 NT NT 0.6U 1U
1,1-DICHLOROETHYLENE UG/L 1 NT NT 1U 1U
1,2-DICHLOROETHANE UG/L{ 038 NT NT 0.8U 1U
1,2-DICHLOROPROPANE UG/L] 0.7 NT NT 0.7U 1U
2-CHLOROETHYL VINYL ETHER JUG/L 2 NT NT 2U 2U
ACROLEIN UG/L 6 NT NT 6U 6U
ACRYLONITRILE UG/L 6 NT NT 6U 6U
BENZENE UG/L] 0.6 NT NT 0.6U 1U
BROMODICHLOROMETHANE UG/L] 0.6 NT NT 0.6U 1U
BROMOMETHANE UG/L 1 NT NT 1U 1U
CARBON DISULFIDE UG/L}] 0.7 NT| NT 0.7U 1U
CARBON TETRACHLORIDE UG/L 1 NT NT 1U 1U
CFC-11 UG/L 1 NT NT 1U 1U
CFC-12 UG/L 2 NT NT 2U 1U
CHLOROBENZENE UG/L] 0.8 NT NT 0.8U 1U
CHLORODIBROMOMETHANE UG/L] 0.5 NT NT 0.5U 1U}
CHLOROETHANE UG/L] 038 NT NT 0.8U 1U
CHLOROFORM UG/L| 0.6 NT NT 0.6U 1U
CHLOROMETHANE UG/L] 0.5 NT NT 0.5U 2U
CIS-1,3-DICHLOROPROPENE UG/L] 0.7 NT NT 0.7U 1U
DICHLOROMETHANE UG/L 1 NT NT 1U 1U
ETHYLBENZENE UG/L] 0.7 NT NT 0.7U 1U
METHYLBENZENE UG/L}] 0.7 NT NT 0.7U 1U
TETRACHLOROETHENE UG/L 1 NT NT 1U 1U
TRANS-1,2-DICHLOROETHENE UG/L 1 NT NT 1U 1U
TRANS-1,3-DICHLOROPROPENE UG/L| 0.7 NT NT 0.7U 1U
TRIBOMOMETHANE UG/L 1 NT NT 1U 1U
TRICHLOROETHYLENE UG/L 1 NT NT 1U 1U
VINYL CHLORIDE UG/L| 09 NT NT 0.9U 1U

U = not detected.
DL = detection limit.

NT = not tested



TABLE 7-7 CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS (UG/L) IN ELUTRIATES FROM BALTIMORE APPROACH CHANNELS, OCEAN REFERENCE SITE, OUTSIDE PLACEMENT SITE 104,
AND INSIDE PLACEMENT SITE 104

Brewerton Cc&D C&D
Ocean Outside Site] Inside Eastern Approsach Approach Cralghill Cralghill Cralghll Cralghill Cutoff | Swan | Tolch Tolch Tolch
REACH ID:} Reference 104 Slte 104 {  Extenslon (Surficlal) (Core) Cralghlil Angle East | Angle West | Entrance [Upper Range] Angle | Polnt North South Straightening
# ELUTRIATES TESTED: 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1
ANALYTE UNIT MINDL
1,1,1-TRICHLOROETHANE UG/L 1 1U U 1Y) 1U U 1U 1U 1U U U 1U 1U 1U 1U U 1U
1,1,2,2-TETRACHLOROETHANE UG/L 1 1U [19] 1U 1U 1U 1U 1U 1U 1U U 1U 1U U 1U U 1U
1,1,2-TRICHLOROETHANE UG/L 0.7 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U
1.1-DICHLOROETHANE UG/L 0.6 0.6U 0.6U 0.6U 0.6U 0.6V 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U
1,1-DICHLOROETHYLENE UG/L 1 1U U U 1U 1U 1U 1U U 1U U 1U 1U U 1U 1U 1U
1,2-DICHLOROBENZENE UG/L 2 2U 2U 2U 2U 21U 2U 2U 2U 2U 24U 2U 2U 2.2U 2U 2U 22U
1,2-DICHLOROETHANE UG/L 0.8 03U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U
1,2-DICHLOROPROPANE UG/L 0.7 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U
1,4-DICHLOROBENZENE UG/L 2 2U 2U 2U 2U 2.1V 2U 2U 2U 2U 2.4U)] 2U 2U 2.2U 2U 2U 2.2U
2-CHLOROETHYL VINYL ETHER UG/L 2 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U
ACROLEIN UG/L 6 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U
ACRYLONITRILE UG/L 6 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U 6U
BENZENE UG/L 0.6 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6V 0.6U 0.6U 0.6U 0.6U 0.6U
BROMODICHLOROMETHANE UG/L 0.6 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U
BROMOMETHANE UG/L 1 1U U 1U [19] 1U U 1U 1U U 1U 1U 1U U U 1U U
ICARBON DISULFIDE UG/L 0.7 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U
CARBON TETRACHLORIDE UG/L | 1U 1U 1U 1Y 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
CFC-11 UG/L i U 1U 1U U 1U U 1U 1U 1U U 1U 1U 1U 1U 1U 1U
CFC-12 UG/L 2 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U
CHLOROBENZENE UG/L 0.8 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U
CHLORODIBROMOMETHANE UG/L 0.5 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U
CHLOROETHANE UG/L 0.8 0.8U 083U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U 0.8U
CHLOROFORM UG/L 0.6 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U
CHLOROMETHANE UG/L 0.5 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U
C1S-1,3-DICHLOROPROPENE UG/L 0.7 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U
DICHLOROMETHANE UGL | 1 U % EERERD) 110 D) E ) e Y] B3 ) e )
ETHYLBENZENE UG/L 0.7 0.7U 0.7U 0.7U 0.7U] 5 5 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U
M-DICHLOROBENZENE UG/L 2 2U 2U 2U 2U 2.1U 2U 2U 2U 2U 2.4U 2U 2U 2.2U 2U 2U 2.2U
METHYLBENZENE UG/L 0.7 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U
TETRACHLOROETHENE UG/L 1 1U 1U 1U U 1U 1U U 1U 1U U 1U 1U U U 1U 1U
TRANS-1,2-DICHLOROETHENE UG/L 1 1U 1U 1U 1U 1U LU 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
TRANS-1,3-DICHLOROPROPENE UG/L 0.7 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U
TRIBOMOMETHANE UG/L 1 1U 1U 1U 1U 1U 1U U 1U 1U 1U 1U 1U U 1U 1U U
TRICHLOROETHYLENE UG/L 1 1U 1U 1U 1U 1U 1U U 1U 1U 1U 1U 1U 1U 1U 1U 1U
VINYL CHLORIDE UG/L 0.9 0.9U 0.9U 0.9U 0.9U 0.9U 0.9U 0.9U 09U 0.9U 0.9U 0.9U 0.9U 0.9U 0.9U 0.9U 0.9U

U = not detected. E = exceeds calibration range of the instrument.

MIN DL = minimum detection limit.

NOTE: Shaded and bolded values represent detected concentrations.




TABLE 7-8 CONCENTRATIONS OF SEMIVOLATILE ORGANIC COMPOUNDS (UG/L) IN
RECEIVING WATER INSIDE PLACEMENT SITE 104, OUTSIDE PLACEMENT SITE 104, AND
AT THE OCEAN REFERENCE SITE

Sample ID: KI-03 KI-07 KI-14
Reach ID:| Inside Site 104 | Inside Site 104 | Outside Site 104 [ Ocean Reference |
ANALYTE UNIT MIN DL

1,2,4-TRICHLOROBENZENE UG/L 2 2U 2U 2U 2U
1,2-DICHLOROBENZENE UG/L 2U 2U 2U
1,2-DIPHENYLHYDRAZINE UG/L 3 3U 3U 3U 3U
1,4-DICHLOROBENZENE UG/L 2 2U 2U 2U 2U
1-METHYLNAPHTHALENE UG/L| 0.31 0.31U 031U 031U 0.31U
2,2'-OXYBIS(1-CHLOROPROPANE) UG/L 1 1U 1U 1U 1U
2,4,6-TRICHLOROPHENOL UG/L 2 2U 2U 2U 2U
2,4-DICHLOROPHENOL UG/L 2 2U 2U 2U 2U
2,4-DIMETHYLPHENOL UG/L 4 4U 4U 4U 4U
2,4-DINITROPHENOL UG/L 23 23U 23U 23U 23U
2,4-DINITROTOLUENE UG/L 2 2U 2U 2U 2U
2,6-DINITROTOLUENE UG/L 2 2U 2U 2U 2U
2-CHLORONAPHTHALENE UG/L 2 2U 2U 2U 2U
2-CHLOROPHENOL UG/L 1 1U 1U 1U 1U
2-METHYL-4,6-DINITROPHENOL UG/L 5 5U 5U 5U SU
2-METHYLNAPHTHALENE UG/L| 0.21 0.21U 0.21U 0.21U 0.21U
2-METHYLPHENOL UG/L 2 2U 2U 2U 2U
2-NITROPHENOL UG/L 3 3U 3U 3U 3U
3,3'-DICHLOROBENZIDINE UG/L 7 7U 7U 7U 7U
3,4-METHYLPHENOL UG/L 2 2U 2U 2U 2U
3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE UG/L 2 20 2U 2U 2Uf
4-BROMOPHENYL PHENYL ETHER UG/L 3 3U 3U 3U 3U
4-CHLORO-3-METHYLPHENOL UG/L 1 1U 1U 1U 1U
4-CHLOROPHENYL PHENYL ETHER UG/L 2 2U 2U 2U 2U
4-NITROPHENOL UG/L 4 4U 4U 4U 4U
BENZOIC ACID UG/L| 34 34U 34U 34U 34U
BENZYL ALCOHOL UG/L 2 2U 2U 2U 2U
BENZYL BUTYL PHTHALATE UG/L 2 2U 2U 2U 2U
BIS(2-CHLOROETHOXY)METHANE UG/L 2 2U 2U 2U 2U
BIS(2-CHLOROETHYL) ETHER UG/L 2 2U 2U 2U 2U
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TABLE 7-8 (CONTINUED)

Sample ID: KI-03 KI-07 KI-14
Reach ID:| Inside Site 104 | Inside Site 104 | Outside Site 104 | Ocean Reference—l
ANALYTE UNIT MIN DL

BIS(2-ETHYLHEXYL) PHTHALATE UG/L 2 2U 2U 2UlskE el 8 3B
DIBENZOFURAN UG/L 2 2U 2U 2U 2U
DIETHYL PHTHALATE UG/L 3 3U 3U 3U 3U
DIMETHYL PHTHALATE UG/L 3 3U 3U 3U 3U
DI-N-BUTYL PHTHALATE UG/L 4 4U 4U 4U 4U
DI-N-OCTYL PHTHALATE UG/L 3 3U 3U 3U 3U
HEXACHLORO-1,3-BUTADIENE UG/L 2 2U 2U 2U 2U
HEXACHLOROBENZENE UG/L 3 3U 3U 3U 3U
HEXACHLOROCYCLOPENTADIENE UG/L 4 4U 4U 4U 4U
HEXACHLOROETHANE UG/L 2 2U 2U 2U 2U
M-DICHLOROBENZENE UG/L 2 2U 2U 2U 2U
METHANAMINE, N-METHYL-N-NITROSO UG/L 3 3U 3U 3U 3U
NITROBENZENE UG/L 3 3U 3U 3U 3U
N-NITROSODI-N-PROPYLAMINE UG/L 4 4U 4U 4U 4U
N-NITROSODIPHENYLAMINE UG/L 4 4U 4U 4U 4U
PENTACHLOROPHENOL UG/L 2 2U 2U 2U 2U
PHENOL UG/L 2 2U 2U 2U 2U

U = not detected. B = found in blank.
MIN DL = minimum detection limit.

NOTE: Shaded and bolded values represent detected concentrations.
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TABLE 7-9 MAXIMUM CONCENTRATIONS OF SEMIVOLATILE ORGANIC COMPOUNDS (UG/L) IN ELUTRIATES FROM BALTIMORE
APPROACH CHANNELS, OCEAN REFERENCE SITE, OUTSIDE PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

Brewertea C&D C&D Craighiil
Ocean Outside Inside Eastern Approach { Approach Cralghill | Crailghill | Cralghill Upper Cutoff Swan Tolch Tolehest Tolch
REACH ID:|Reference| Site 104 | Site 104 | Extension | (Surfleial) (Core) Craighill | Angle East | Angle West] Eatrance Range Angle Point North South Stralghtening
# ELUTRIATES TESTED:[ 1 [Lig 3 2 2 2 2 2 2 2 2 2 2 2 2 2
ANALYTE UNIT MINDL

1,2,4-TRICHLOROBENZENE UG/L 2 2U 2U 22U 2U 2.1U 2U 2U 2U 2U 24U 2U 2U 22U 22U 22U 22U
1,2-DIPHENYLHYDRAZINE UG/L <) u 3U U U 32U u U v U 37U 3u 3U 33U U u 32U
1-METHYLNAPHTHALENE UGL 0.31 031U 031U 031U 0.31U 0.31U 031U 0.31U 031U 031U 0.31U 0.31U 031U 031U 031U 031U 031U
2,2'-0XYBIS(1-CHLOROPROPANE) UG/L 1 1U 1U U 1U 1.1U 1U U U U 12U 1U 1Y) 1.1U 1U 1U 1.1U
2,4,6-TRICHLOROPHENOL UG/L 2 2U 2U 22U 2U 2.1U 2U 2U 22U 2U 24U 22U 2U 22U 2U pilj 22U
2,4-DICHLOROPHENOL UG/L 2 2U 2U 2U 2U 21U 2U 2U]” 22U 22U 24U 22U 2U 22U 2U 2U 22U
2,4-DIMETHYLPHENOL UG/L 4 4U 4U 4U 4U 43U 4U 4U AU 4U 49U 4U 4U 43U 4U 4U 43U
2,4-DINITROPHENOL UG/L 23 23U 23U 22U 23U 24U 23U 23U 23U 22U 28U 23U 23U 25U 22U 23U 25U
2,4-DINITROTOLUENE UGL 2 2U 2U 22U 2U 2.1U 2U U 2U 22U 24U 2U 2U 2.2U 2U 2U 2.2U
2,6-DINITROTOLUENE UGL 2 22U 2U 2U 2U 2.1U 2U 2U 2U 2U 24U 22U 2U 2.2U 2U 22U 22U
2-CHLORONAPHTHALENE UGL 2 22U 22U U 2U 2.1U 2U 2U pilj 22U 24U 2U 2U 22U 2U 2U 22U
2-CHLOROPHENOL UG/L 1 1U 1U 1U 1U 11U 1U 1U 1U 1U 1.2U 1U 1U 1.1V 1U 1Y) 11U
m—ETHYLA,&DINlTROPHIB‘JOL UG/L 5 SU SU sU sU 53U SU SU; SU sU 6.1U sU sU 5.4U sU sU 54U
2-METHYLNAPHTHALENE UG/L 0.21 021U 021U 0.21U 0.21U 0.21U 0.21U 021U 0.21U 0.21U 0.21U 021U 0.21U Q21U 0.21U 0.21U 0.21U
2-METHYLPHENOL UGL 2 22U 2U 22U 2U 2.1U 2U 2U 2U 2U 24U 22U 2U 22U 22U 22U 22U
2-NITROPHENOL UG/L 3 3U 3U U 3U 3.2U U U U U 3.V U U 3.3u U 3U 32U
3,3.DICHLOROBENZIDINE UG/L 7 ki 7 U Y 74U U U TU U 85U ki U 7.6U U TU 7.5U
3,4-METHYLPHENOL UG/L 2 2U 2U 2U 2U 21U 2U 22U 22U 22U 24U 22U 22U 22U 2U 22U 22U
3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE | UG/L 2 22U 2U 2U 22U 21U 22U 2U] 22U 22U 2.4U 22U U 22U pilj 2U 22U
4-BROMOPHENYL PHENYL ETHER UG/L 3 3U U 3U U 3.2U U U u U 37U u U 33U u u 32U
4-CHLORO-3-METHYLPHENOL UG/L 1 1Ui 1U 1U U 1.1U 1U 1U 1U 1U 12U U U 11U 1Y) 1U 11U
4-CHLOROPHENYL PHENYL ETHER UG/L 2 2U 2U 2U 2U 2.1U 2U 2U 22U 22U 24U 22U 2U 22U 22U 22U 22U
4-NITROPHENOL UG/L 4 4U 4U 4U 4U 43U 4U 4U 4U 4U 495U 4u 4U 43U 4U 4U 4.3U
BENZOIC ACID UG/L 34 34U 34U 34U 34U 36U 34U 34U 34U 34U 41U 34U 34U 37U 34U 34U 37U
BENZYL ALCOHOL UG/L 2 22U 2U 22U 2U 2.1V 2U 22U 22U 22U 2.4U 2U 22U 22U 22U 2U 2.2U
BENZYL BUTYL PRTHALATE UGL 2) 2U 2U 2U 2U 2.1U 2U 2U 22U 2U 24U 2U 22U 22U 22U 2U 22U
BIS(2-CHLOROETHOXY)METHANE UG/L 2 22U 2U 22U 2U 2.1V 2U 2U. 2U 2U 24U 2U 2U 22U 2U 2U 22U
BIS(2-CHLOROETHYL) ETHER UGL 2 2U 2U 2U 2U 21U U 20 2U 2U 24U 2U U 22U 2U 2U 220
BIS(2-ETHYLHEXYL) PHTHALATE UGL 2 2U 2U 2U 2.1V 2U .2 2U 2.4U WS 22U} At 348 Wyﬁw&u
DIBENZOFURAN UG/L 2 2U 2U 2U 2U 21U 22U pilj 22U 22U 2.4U 22U 22U 22U 22U 22U 22U
DIETHYL PHTHALATE UG/L J U u U U 3.2u U 3U U U 3V 3u U 33U v u 3.2U
DIMETHYL PHTHALATE UG/L 3 U U U U 3.2U 3U U 3U U 3.7V U U 33U u u 32U
DI-N-BUTYL PHTHALATE UG/L 4 AU 4U 4U 4U 43U 4U 4U 4U 4U 49U 4U 4U 43U 4U 4U 43U
DI-N-OCTYL PHTHALATE UG/L 3 U v U U 32u U U U 3u 3 u u 33u U U 32U
HEXACHLORO-1,3-BUTADIENE UGL 2 2U 2U 2U 2U 21U 2U 2U 2U 2U 24U pilj 22U 22U 2U 2U 22U
[HEXACHLOROBENZENE uG/L J u U U U 32U U U v U 37U u U 33U 3U U 32U
HEXACHLOROCYCLOPENTADIENE UGL 4 4U 4U 4U AU 43U 4U 4U 4U 4U 49U 4U 4U 43U 4U 4U 43U
EXACPH.OROETHANE UG/L 2 2U 2U 22U 2U 21U 22U 2U 22U 2U 24U 2U 22U 2.2U 2U 2U 22U
METHANAMINE, N-METHYL-N-NITROSO UG/L 3 U u U v 32U U U v u 37U v u 33U U u 32U
NITROBENZENE UG/L 3 U 3U 3U U 3.2U v U U 3U 37U U U 33U U U 3.2U
N-NITROSODI-N-PROPYLAMINE UG/L 4 4U 4U 4U AU 43U 4U 4U 4U 4U 49U 4U 4U 43U 4U 4U 43U
N-NITROSODIPHENYLAMINE UGL 4 4U 4U 4U 4U 43U 4U 4U 4U 4U 49U 4U 4U 43U 4U 4U 43U
PENTACHLOROPHENOL UG/L 2 2U 2U 22U 2U 21U 2U 2U] 2U 22U 24U U 2U 22U 2U 2U 22U
PHENOL UG/L 2 2U 2U 2U 2U 21U 22U U 2U 22U 24U 22U 2U 2.2U 2U 22U 2.2V
U = not detected.

(a) = actual concentrations for one elutriate sample reported for Qutside Site 104 and Ocean Reference.

MIN DL = minimum detection limit

NOTE: Shaded and bolded values represent detected concentrations




TABLE 7-10 MEAN CONCENTRATIONS OF SEMIVOLATILE ORGANIC COMPOUNDS (UG/L) IN ELUTRIATES FROM BALTIMORE APPROACH CHANNELS,
OCEAN REFERENCE SITE, OUTSIDE PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

Brewerton c&D Craightll
Ocean Outside lnside Eastern C&D Approach| Approach Cralghiil Craighil Cralghlil Upper Cutefl Swan Tolch Tolch Tolchest
REACHID:| Reference Site 104 | Site 104 Extension (Surficlal) (Core) Cralghit Angle East | Angle West { Entrance Range Angle Poini North South Stralghening
# ELUTRIATES TESTED: 1" [ 3 2 2 2 2 2 2 2 2 2 2 2 2 2
ANALYTE UNIT MIN DL

1,2,4-TRICHLOROBENZENE UG/L 2 2U 20U 20U 20U 205U 20U 20U 20U 20U 22U 2.0V 20U 21U 20U 20U 21U
1,2-DIPHENYLHYDRAZINE UG/L 3 3U 3.0U 30U 3.0U 31U 3.0U 3.0U 30U 30U 335U 30U 3.0U 3.15U 30U 30U 30U
|-METHY LNAPHTHALENE UG/L | 031 031U 031U 031U 0.31 U, 031U 0.31 U] 031U 031U 031U 031U 031U 031U 031U 0.31 U 031U 031U
2,2-0XYBIS(1-CHLOROPROPANE) UGL 1 1U 1.0U 1.0U 1.0U 1.05 Ul 10U 1.0 U 1.0U 10U 1.1U 1.0U 1.0U 105U 1.0 U, 10U 1.05 U
2,4,6-TRICHLOROPHENOL UG/L 2 2U)] 20U 20U 20U 205 U 20U 20U 20U 20U 22U 20U 20U 21U 20U 20U 21U
24-DICHLOROPHENOL UG/L 2 U 2.0U 20U 20U 205U 20U 20U 20U 20U 22U 20U 20U 21U 20U 20U 21U
2,4-DIMETHYLPHENOL UG/L 4 4U] 40U 40U 40U 4.15 U 40U 40U 40U 4.0 U, 445U 40U 40U 415U 40U 40U 4.15U
2.4-DINITROPHENOL UG/L 23 23U 230U 230U 23.0U 23.5U 230U 23.0U 230U 230U 255U 230U 23.0U 240U 23.0 U 230U 240U
2,4-DINITROTOLUENE UG/L 2 2U 20U 20U 2.0U] 205U 20U 20U, 20U 20U 22U 20U 20U 21U 20U 20U 21U
2,6-DINITROTOLUENE UG/L 2 2U 20U 20U 20U 2.05 Ul 20U 20U 2.0 U] 20U 22U 20U 20U 21U 2.0U 20U 21U
2.CHLORONAPHTHALENE UGL 2 2U 20U 20U 20U 205U 20U 20U 2.0 U 20U 22U 20U 20U 21U 20 U] 20U 20U
2-CHLOROPHENOL UGL | U 10U 10U 1.0 Ul 1.05 U 10U 1.0U 1.0 U] 10U 11U 1.0U 1.0U 1.05U 1.0 Ui 10U 1.05U
2-METHYL-4,6-DINITROPHENOL UG/L ] SU 50U 5.0U 5.0U EARRY) 50U 5.0U 5.0U 50U 5.55U 5.0U 50U 52U so0U 50U 52U
2-METHYLNAPHTHALENE UGL | 021 0.21U 021U 021U 021U 021U 021U 021U 021U 021U 021U 021U 021U 0.21 U] 021U 021U 021U
i—MET}{YLPHENOL UGL 2 2U 20U 20U 20U 205U 2.0U; 20U 20U 20U 2.2U 20U 20U 21U 20U 20U 21U
2-NITROPHENOL UG/L 3 3y 30U 30U jou 31U 30U 30U 30U 30U 335U Jou 30U 315U 30U jou 3.1 U
3,3-DICHLOROBENZIDINE UG/L 7 7U 70U 70U 70U 72U 70U 70U 70U 70U 775U 70U 70U 73U 70U 70U 725U
3,4-METHYLPHENOL UG/L 2 2U 20U 20U 20U 205U 20U 20U 20U 20U 22U 20U 20U 21U 20U 20U 21U
3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE | UGL 2 2U] 20U 20U 20U 205U 20U 20U 20U 20U 22U 20U 20U 21U 2.0 Ui 20U 21U
4.BROMOPHENYL PHENYL ETHER UG/L 3 3U 30U Jou 30U 31U 3ou 30U 3.0U jou 335U 30U 30U 315U jou 3oy 3.1 Y|
4-CHLORO-3-METHYLPHENOL UG/L 1 1U 1.0 U 10 Ui 10U 1.05 U 10U 1.0U 10U 1.0 U] 11U 1.0U 10U 1.05 U 10U 10U 1.05 U
4.CHLOROPHENYL PHENYL ETHER UG/L 2 2U 20U 20U 20U 205U 20U 20U 20U 20U 22U 20U 20U 2.1 U 20U 20U 21U
4-NITROPHENOL UG/L 4 4U 40U 40U 40U 415U 40U 40U 40U 40U 4.45 Ui 40U 40U 415U 40U 40U 4.15U
BENZOIC ACID UG/L 34 34y 340U 340U 340U 350U 340U 340U 340U 340U 375U 340U 340U 355U 340U 340U 355U
BENZYL ALCOHOL UG/L 2 2U| 20U 20U 20U 205U 20U 20U 20U 20U 22U 20U 20U 21U 20U 20U 21U
BENZYL BUTYL PHTHALATE UG/L 2 2U' 20U 20U 20U 205U 20U 20U 20U 20U 22U 20U 20U 21U 2.0 U] 20U 21U
BIS(2-CHLOROETHOXY)METHANE UGL 2 2U 2.0U 20U 20U 205U 20U 2.0U 20U 20U 22U 20U 20U 21U 20U 20U 21U
BI1S(2-CHLOROETHYL) ETHER UG/L 2 2U 20U 20U 20U 205U 20U 20U 20U 20U 22U 20U 20U 21U 20U 20U 21U
BIS(2-ETHYLHEXYL) PHTHALATE uglL| 2 2U] 20U 20U 205U 20U 20U 22U 2.0 UpASEaYSs 2.1 Ufsséata i St 8L S M ismati et
DI-N-BUTYL PHTHALATE UG/L 4 2U 40U 40U 40U 415U 40U 40U 40U 40U 445U 40U 40U 415U 40U 40U ' 415U
DI-N-OCTYL PHTHALATE UGL 3 3U Jou JouU 3ou 3au jou 30U jou jou 335U 30U jou 315U jou jou 31U
DIBENZOFURAN UG/L 2 3U 2.0U 20U 20U 205U 20U 20U 20U 20U 22U 20U 20U 21U 20U 20U 21U
DIETHYL PHTHALATE UG/L 3 4U] 3.0U 30U 30U 31U 30U 3ou 3.0U 3.0U 335U 30U 3ou 315U 30U 3oy 31U
DIMETHYL PHTHALATE UGL 3 3uU 30U 3ou jou 31U Jou 3ou 30U 30U 335U 30U Jou 315U 3.0V 3.0U 31U
HEXACHLORO-1,3-BUTADIENE UGL 2 2U 20U 20U 20U 205U 20U 2.0 20U 20U 22U 20U 20U 2.1 U 20U 20U 21U
HEXACHLOROBENZENE UG/L 3 3U 30U 30U 30U 31U jou 30U 3.0U 30U 335U Jou 30U 315U, 3.0U; 30U 31U
HEXACHLOROCYCLOPENTADIENE UGL 4 4U 40U 40U 40U 415U 40U 40U 40U 40U 445U 40U 40U 4.15U 40U 40U 415U
HEXACHLOROETHANE UG/L 2 2U 20U 20U 20U 205U 20U 20U 20U 2.0 Ui 22U 20U 20U 21U 20U 20U 21U
METHANAMINE, N-METHYL-N-NITROSO | UGL 3 3U 30U 30U 3.0U 31U 30U 3.0U 3.0U JoU 335U 3ou kX)) 315U 30U 3.0U EARY
N-NITROSODI-N-PROPYLAMINE UGL 4 3U 40U 40U 40U 415U 40U 40U 40U 40U 445U 40U 40U 415U 40U 40U 4.15U
N-NITROSODIPHENYLAMINE uGL 4 4U 40U 40U 40U 415U 40U 4.0 U] 40 Ui 40U 445U 40U 40U 415U 40U 40U 415U
NITROBENZENE UGL 3 4U 3oy Jou Jou ERRY) Jou Jou 30U jou 335U 30U 3ou 3.15 Ui Jou 30U 31U
PENTACHLOROPHENOL UGL 2 2U 20U 20U 20U 205U 20U 20U 20U 20U 22U 20U 20U 21U 20U 20U 21U
PHENOL UG/L 2 2U 20U 20U 20U 205U 20U 20U 20U 20U 22U 20U 20U 21U 20U 20U 21U
U = not detected.

(a) = actual concentrations for one ¢lutriate sample reported for Ouiside Site 104 and Ocean Reference.

MIN DL = minimum detection lienit

NOTE: Shaded and bolded values rep d




TABLE 7-11 CONCENTRATIONS OF CHLORINATED PESTICIDES,
ORGANOPHOSPORUS PESTICIDES, AND PCB AROCLORS (UG/L) IN
RECEIVING WATER INSIDE PLACEMENT SITE 104, OUTSIDE
PLACEMENT SITE 104, AND AT THE OCEAN REFERENCE SITE

Sample ID: KI-03 KI-07 KI-14
Reach ID:[ Inslde Site 104 | Inside Site 104 | Outslide Site 104 | Ocean Reference |
ANALYTE UNIT MIN DL

4,4-DDD UG/L 0.01 0.01U 0.01U]J 0.01U 0.01U
4,4-DDE UG/L 0.02 0.02U 0.02UJ 0.02U 0.02U
4,4-DDT UG/L 0.02 0.02U 0.02UJ 0.02U 0.02U
ALDRIN UG/L 0.02 0.02U 0.02UJ) 0.02U 0.02U
ALPHA-BHC UG/L 0.01 0.01U 0.01UJ 0.01U 0.01U
BETA-BHC UG/L 0.01 0.01U E 0.01U 0.01U
CHLORBENSIDE UG/L 0.1 0.1UJ 0.1UJ 0.1U 0.1V
CHLORDANE UG/L 0.1 0.1U 0.1UJ 0.1U 0.1U
DACTHAL UG/L 0.1 0.1U 0.1UJ 0.3U 0.1U
DELTA-BHC UG/L 0.01 0.01U 0.01UJ 0.01U 0.01U
DIELDRIN UG/L 0.01 0.01U 0.01UJ 0.01U 0.01U
ENDOSULFAN I UG/L 0.01 0.01U 0.01UJ 001U 0.01U
ENDOSULFAN II UG/L 0.02 0.02U 0.02UJ 0.02U 0.02U
ENDOSULFAN SULFATE UG/L 0.02 0.02U 0.02UJ 0.02U 0.02U
ENDRIN UG/L 0.03 0.03U 0.03UJ 0.03U 0.03U
ENDRIN ALDEHYDE UG/L 0.03 0.03U 0.03UJ 0.03U 0.03U
GAMMA-BHC UG/L | 0.0081 0.0081U )% £-0,0097 0.0081U 0.0081U
HEPTACHLOR UG/L 0.02 0.02U 0.02UJ 0.02U 0.02U
HEPTACHLOR EPOXIDE UG/L | 0.0l 0.01U [3Easf e 50,034 0.01U 0.01U
METHOXYCHLOR UG/L 0.08 0.08U 0.08UJ 0.08U 0.08U
MIREX UG/L 0.1 0.1U 0.1UJ 0.1U 0.1U
TOXAPHENE UG/L 0.49 0.49U 0.49UJ 0.49U 0.49U
AZINPHOS METHYL UG/L 0.58 0.58U 0.58U 0.58U 0.58U
DEMETON UG/L 2 2U 2U 2U 2U
ETHYL PARATHION UG/L | 1U 1U 1U 1U
MALATHION UG/L 0.22 0.22U 0.22U 0.22U 0.22U
METHYL PARATHION UG/L 0.24 0.24U 0.24U 0.24U 0.24U
AROCLOR 1016 UG/L 0.33 0.33U 0.33UJ 0.33U 0.33U
AROCLOR 1221 UG/L 0.32 0.32U 0.32UJ 0.32U 0.32U
AROCLOR 1232 UG/L 0.29 0.29U 0.29UJ 0.29U 0.29U
AROCLOR 1242 UG/L 0.3 0.3U 0.3UJ 0.3U 0.3U
AROCLOR 1248 UG/L 0.09 0.09U 0.09UJ 0.09U 0.09U
AROCLOR 1254 UG/L 0.44 0.44U 0.44UJ 0.44U 0.44U
AROCLOR 1260 UG/L 0.41 041U 0.41UJ 041U 0.41U

U = not detected. J = estimated value.

MIN DL = minimum detection limit.

NOTE: Shaded and bolded values represent detected concentrations.




' TABLE 7-12 MAXIMUM CONCENTRATIONS OF CHLORINATED PESTICIDES, ORGANOPHOSPHORUS PESTICIDES, AND
PCB AROCLORS (UG/L) IN ELUTRIATES FROM BALTIMORE APPROACH CHANNELS, OCEAN REFERENCE SITE, OUTSIDE
PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

Brewerton C&D C&D Cralghill
Ocean OQutside Inside Eastern Approach | Approseh Cralghill Cralghill | Crailghill Upper Cutefl Swan Tolchester | Tolchester | Tolchester
REACH ID:| Reference| Site 104 | Site 104 | Extenslon | (Surficlal) (Core) Cralghiil | Angle East | Angle West| Entrance Range Angle Polnt North South Straightening
# ELUTRIATES TESTED: 1 1 3 2 2 2 2 2 2 2 2 2 2 2 2 2
ANALYTE UNIT MINDL
4,4'-DDD UG/L 0.01 0.01U 001U 001U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U
4,4'-DDE UG/L 0.02 0.02U 0.02U 0.02U)] 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U
~ |4,4-DDT UG/L 0.02 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U
ALDRIN UG/L 0.02 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U
ALPHA-BHC UG/L 0.01 001U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U
- {AROCLOR 1016 UG/L 033 033U 033U 0.33U 0.33U 0.33U 033U 0.33U 0.33U 033U 0.33U
AROCLOR 1221 UG/L 0.32 0.32U 032U 0.32U 032U 0.32U 032U 032U 0.32U 032U 0.32U
AROCLOR 1232 UG/L 0.29 0.29U 0.29U 0.29U 0.29U 0.29U 0.29U 0.29U 0.29U 0.29U 0.29U
AROCLOR 1242 UG/L 0.3 0.3U 0.3U 0.3U 0.3U 03U 03U 03U 03U 03U 03U
AROCLOR 1248 UG/L 0.09 0.09U 0.09U 0.05U 0.09U 0.09U 0.05U 0.09U 0.09U 0.09U 0.09U
AROCLOR 1254 UG/L 0.44 0.44U 0.44U 0.44U 0.44U 044U 044U 0.44U 0.44U 0.44U 0.44U
AROQOCLOR 1260 UG/L 041 041U 041U 0.41U 0.41U 041U 041U 0.41U 0.41U 041U
BETA-BHC UG/L 0.01 0.01U 0.01U 0.01U 0.01U 0.01U £ I ‘ ¢
CHLORDANE UG/L 0.1 0.1U 0.1U 0.1U 0.1U 0.1U 01U 0.1U 01U 01U 0.1U
CHLORBENSIDE UG/L 0.1 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U
DACTHAL UG/L 0.1 0.3U 0.1U 0.1U 0.1U 0.1U 01U 0.1U 0.1U 0.1U 0.1U
DELTA-BHC UG/L 0.01 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U
DIELDRIN UG/L 0.01 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U
ENDOSULFAN 1 UG/L 0.01 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U
ENDOSULFAN 11 UG/L 0.02 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U
ENDOSULFAN SULFATE UG/L 0.02 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U
ENDRIN UG/L 0.03 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U
ENDRIN ALDEHYDE UG/L 0.03 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U 0.03U
GAMMA-BHC UG/L | 0.0081 0.0081U{ 0.0081U { 0.0081Uf& 0.0081U] 0.0081U}; , X 1813 ;""‘ ,"’ 301§
HEPTACHLOR uGg/L | 0.02 0.02U $0 y i ; L9 }r3eey: 0
HEPTACHLOR EPOXIDE | UG/L | 0.01 0.01U 0.01U I 0.01U 0.01U L 0.02T 1%
METHOXYCHLOR UG/L 0.08 0.08U 0.08U 0.08U 0.08U 0.08U 0.08U 0.08U 0.08U 0.08U 0.08U
MIREX UG/L 0.1 01U 0.1U 0.1U 0.1U 0.1U 01U 0.1U 0.1U 0.1U 0.1U
PHRENE UG/L 0.49 0.49U 0.45U 0.45U 0.49U 0.45U 0.49U 0.49U 0.49U 0.49U 0.49U
AZINPHOS METHYL UG/L 0.58 0.58U 0.58U 0.58U 0.58U 0.58U 0.58U 0.58U 0.58U 0.58U 0.58U
DEMETON UG/L 2 2U 2U 2u 2U 2U 2U 2U 2U 2U 22U
ETHYL PARATHION UG/L 1 1U 1U U 1U 1U 1U 1U 1U U 1U
MALATHION UG/L 0.22 0.22U 0.22U 0.22U 0.22U 022U 0.22U 022U 0.22U 0.22U 0.22U 0.22U 0.22U 0.22U 0.22U 0.22U 0.22U
METHYL PARATHION UG/L 0.24 0.24U 0.24U 0.24U 0.24U 0.24U 0.24U 0.24U 0.24U 0.24U 0.24U 0.24U 0.24U 0.24U 0.24U 0.24U 0.24U

U = not detccled. J = estimated value.
MIN DL = minimum detectigaglimiit.

NOTE: Shaded and bold present detected concentrations.




TABLE 7-13 MEAN CONCENTRATIONS OF CHLORINATED PESTICIDES, ORGANOPHOSPHORUS PESTICIDES, AND PCB
AROCLORS (UG/L) IN ELUTRIATES FROM BALTIMORE APPROACH CHANNELS, OCEAN REFERENCE SITE, OUTSIDE
PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

Brewerton cap C&D Cralghiil
Ocean | Outslde | Inside Fastern Approach | Approach Cralghlll | Cralghlll | Craighlil Upper Catoff Swan | Tolchester | Tolchester | Tolchester
REACH 1D:|Reference| Slte 104 | Site 104 | Extenslon | (Surficlal) (Core) Cralghlll | Angle East | Angle West | Entrance Range Angle Polnt North South  |Stralghtening
# ELUTRIATES TESTED: ™ ™ 3 2 2 2 2 2 2 2 2 2 2 2 2 2 I
ANALYTE UNIT MINDL

4,4-DDD UG/L 0.01 0.05 001U] 0.01U 001U 001U 001U 0.01 U 0.01 U| 001U 001U 001U 001U 001U 001U 0.01 U| 0.01 U,
4,4-DDE uGL | o.02 001U] o02uU[ o.02U 0.02U 0.02U 002U 0.02 U 0.02U 0.02U 0.02U 0.02U 002Ul o02U 0.02U 0.02 U 0.02U
4,4-DDT UG/L 0.02 0.02U 0.02U 002U 002U 0.02U 0.02U 0.02 U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 002U 0.02U 0.02U
ALDRIN UG/L 0.02 0.02U 002U 0.02 U 002U 0.02U 0.02 U 002U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02 U 0.02U 0.02U 0.02 U
ALPHA-BHC UGL | 0.01 002u] o01U] oo01U 001U 0.01 U 001U} oo01U 0.01U 0.01 U 001U 0.01 U] 001U[ o01U 001U 0.01U 0.01 U
AROCLOR 1016 UG/L 033 0.01U 033U 033U 033 U 0.33 U] 033U 0.33 U| 033U 033 U 033U 033U 033U 033U 0.33 U 033U 033 U
AROCLOR 1221 UG/ 0.32 0.33U 032U 032U 032U 032U 032U 032U 032U 0.32U 032U 032U 032U 032U 032U 032U 032U
AROCLOR 1232 UG/L 0.29 032U 029U 029U 029U 029U 029U 029 U 0.29 U] 0.29U 0.29 U 029U 029 U 029U 029U 029U 029U
AROCLOR 1242 UG/L 0.3 0.29U 03U 03U 03U 03U 03U 0.3 U 03U 03U 03U 0.3 U 03U 03U 03U 03U 03U
AROCLOR 1248 UG/ 0.09 03U 0.09U 0.09U 009U 009U 0.09U 0.09U 0.09U 0.09 U 0.09U 009U 0.09U 0.09U 0.09U 009U 009U
AROCLOR 1254 UG/L 0.44 0.09U 044U 044U 044U 044U 044U 044U 044U 044U 044U 044U 0.44U 0.44 U 044U 044U 044U
AROCLOR 1260 UG/L 041 0.44U 041U 041U 041U 041U 041U 041U 041U 041U 041U 041U 041U 041U 041U 041U 0.41 U
BETA-BHC UG/L 0.01 0.41U 001U 0.0} Up#i4r 001U 001U iQ ' 7 0 3
CHLORDANE UG/L 0.1 0.1U 0.1U 0.1U 0.1U 0.1 U] 0.1 U| 01U 01U 01U 0.1U 0.1U 01U : 0.1U 0.1U 01U 0.1 U
CHLOROBENSIDE UG/L 0.1 0.1U 01U 0.1U 01U 01U 01U 01U 01U 01U 01U 0.1U 01U 0.1U 01U 01U 01U
DACTHAL UG/L 0.1 0.3U 01U 0.1U 0.1 U 01U 0.1 U] 01U 01U 01U 01U 0.1U 01U 01U 01U 0.1U 0.1U
DELTA-BHC UG/L 0.0l 0.01U 001U]l o.01U 001U 0.01 U 0.01 U 00§ U 0.01 U 0.01 U 001U 001U 001U 001U 001U 001U 0.01U
DIELDRIN UG/L 0.01 0.01U 001U 001U 001U 0.01U 001U 001U 001U 001U 001U 0olU 001U 0.01 U 001U 001U 001U
ENDOSULFAN 1 UG/L 0.01 0.01U 001U 001U 001U 0.01U 001U 001U 001U 0.01 U 0.01 U 001U 0.01U 001U 001U 001U 001U
ENDOSULFAN 1l UG/L 0.02 0.02U 002U]l o.02U 002U 0.02U 002U 0.02 U 0.02U 002U 002U 0.02U 002U 002U 0.02U 002U 002U
ENDOSULFAN SULFATE | UG/L 0.02 0.02U 002U} o0.02U 002U 0.02 U 002U 0.02 U 002U 0.02 U 0.02U 0.02U 002U 0.02U 002U 0.02 U 0.02U
ENDRIN UG/L 0.03 0.03U 003U 0.03U 003U 003U 0.03U 0.03 U 0.03U 0.03 U 003U 0.03U 0.03 U 003 U 003U 003U
ENDRIN ALDEHYDE UG/L 0.03 0.03U 003U 0.03U 003U 0.03U 003U 0.03 U 0.03U 0.03 U 0.03U 003U 003U 003U 0.03U 0.03 U
GAMMA-BHC UG/L | 0.0081 | 0.0081U} 0.0081 U Il  00081U 0.0081 U} 0.0081 U : € 2 ] : P43
HEPTACHLOR UGL | o0.02 0.02U ¢ 48,03} Y g 0.02 Up%
HEPTACHLOR EPOXIDE | UGL [ o.01 0.01U] 0.01 UJsEsE: {21$0,01 001Ul oo0l1U i FAGAB 0215 , y
METHOXYCHLOR UG/ 0.08 0.0026U 008U 0.08U 0.08 U 0.08 U 0.08 U 008 U 0.08U 0.08 U 0.08U 0.08 U 0.08 U 0.08 U 0.08.U 0.08U
MIREX UG/L 0.1 0.08U 01U 0.1 U 01U 01U 01U 01U 01U 01U 01U 01U 5 01U 0.1U 0.1U 01U
TOUXAPHENE UG/L 0.49 0.01U 045U 049U 049U 0.49 U 049U 049U 049U 049U 049U 049U 049U 045U 049U 049 U 045U
AZINPHOS METHYL UG/L 0.58 0.58U 0.58 U 058U 058 U 0.58U 0.58 U 0.58 U 058U 0.58 U 058U 058U 0.58 U 0.58 U 058U 058U 0.58U
DEMETON UG/L 2 2U 20U 20U 20U 20U 20U 20U 20U 20U 20U 2.0U 20U 20U 20U 20U 20U
ETHYL PARATHION UG/L 1 1U 10U 1.0 U] 1.0U 1.0U 10U 1.0 U] 10U 10U 10U 1.0U 1Lou 10U 1.0V 10U 10U
MALATHION UG/L 0.22 0.22U 022U 022U 0.22 U] 022U 022U 022U 0.22U 022U 0.22U 022U 022U 0.22U 0.22U 022U 0.22U
METHYL PARATHION UGL 0.24 0.24U 0.24U 0.24U 0.24 U| 024U 0.24U 024 U 024U 024U 024U 024U 024U 024U 024U 0.24U 0.24U

U = not detected.

(a) = actual concentrations for one clutriate sample reported for Outside Site 104 and Ocean Reference.

MIN DL = minimum detection limit

NOTE: Shaded and bolded values represent detected concentrations.




TABLE 7-14 CONCENTRATIONS OF PCB CONGENERS (UG/L) IN RECEIVING
WATER INSIDE PLACEMENT SITE 104, OUTSIDE PLACEMENT SITE 104, AND AT

THE OCEAN REFERENCE SITE

Sample ID: KI-03 KI1-07 KI-14
Reach ID:|_Inside Site 104 | Inside Site 104 | Outside Site 104 | Ocean Reference |
ANALYTE UNIT MIN DL

BZ# 8* UG/L| 0.003 0.003U 0.003U 0.003U
BZ# 18* UG/L | 0.0064 0.0064UJ 0.0064UJ 0.0064U 0.0064U
BZi# 28* UG/L | 0.0065 0.0065UJ 0.0065UJ 0.0065U 0.0065U
BZ# 44* UG/L| 0.0055 0.0055U 0.0055U 0.0055U 0.0055U
BZ# 49 UG/L | 0.003 0.003U 0.003U 0.003U 0.003U
BZ# 52* UG/L | 0.0022 0.0022U 0.0022U 0.0022U 0.0022U
BZ# 66* UG/L ] 0.0004 0.0004U 0.0004U 0.0004U 0.0004U
BZ# 77* UG/L | 0.0025 0.0025U 0.0025U 0.0025U 0.0025U
BZ# 87 UG/L | 0.0012 0.0012U 0.0012U 0.0012U 0.0012U
BZ#101* UG/L | 0.0026 0.0026U 0.0026U 0.0026U 0.0026U
BZ# 105* UG/ | 0.0034 0.0034U 0.0034U 0.0034U 0.0034U
BZ# 118* UG/ | 0.0018 0.0018U 0.0018U 0.0018U 0.0018U
BZ# 126* UG/L| 0.0013 0.0022U 0.0022U 0.0022U 0.0013U
BZ# 128* UG/L ] 0.0022 0.0013U 0.0013U 0.0013U 0.0022U
BZ# 138* UG/L | 0.0013 0.0013U 0.0013U 0.0013U 0.0013U
BZ# 153* UG/L{ 0.003 0.003U 0.003U 0.003U 0.003U
BZ# 156 UG/L ] 0.0012 0.0012U 0.0012U 0.0012U 0.0012U
BZ# 169* UG/L| 0.0022 0.0022U 0.0022U 0.0022U 0.0022U
BZ# 170* UG/L| 0.0014 0.0014U 0.0014U 0.0014U 0.0014U
BZ# 180* UG/L| 0.0015 0.0015U 0.0015U 0.0015U 0.0015U
BZ# 183 UG/L| 0.0017 0.0017U 0.0017U 0.0017U 0.0017U
BZ# 184 UG/L| 0.001 0.001U 0.001U 0.001U 0.001U
BZi# 187* UG/L | 0.0053 0.0053U 0.0053U 0.0053U 0.0053U
BZ# 195 UG/L| 0.0017 0.0017U 0.0017U 0.0017U 0.0017U
BZ# 206 UG/L|] 0.0024 0.0024U 0.0024U 0.0024U 0.0024U
BZ# 209 UG/L| 0.0026 0.0026UJ 0.0026UJ 0.0026U 0.0026U
TOTAL PCB (ND=0)** UG/L - 0.02 0.06 0 0
TOTAL PCB (ND=1/2DL)** UG/L - 0.0695 0.109 0.0525 0.0525
TOTAL PCB (ND=DL) UG/L - 0.119 0.159 0.105 0.105

U = not detected. B = found in blank. J = estimated value.

* = PCB congeners used for total PCB summation, as per Table 9-3 of the ITM (USEPA/USACE 1998). Sum multiplied by a factor of 2 as per NOAA (1993)

MIN DL = minimum detection limit.

Note: Shaded and bolded values represent mean concentrations for analytes detect

**Note that the mean of the total PCBs for individual samples is not equivalent to the'

t one sample. Means calculated with ND=DL.,
of mean individval PCBs for ND=0 and ND=1/2DL.,




TABLE 7-15 MAXIMUM CONCENTRATIONS OF PCB CONGENERS (UG/L) IN ELUTRIATES FROM BALTIMORE APPROACH

CHANNELS, OCEAN REFERENCE SITE, OUTSIDE PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

Brewerton C&D C&D Cralghiil

Ocean |Outside Slte] Inslde Slite | Eastern | Approach | Approach Cralghlll | Cralghlll { Cralghlil Upper Cutofl Tolchester | Tolchester | Tolchester

REACH ID:| Reference 104 104 Extenslon | (Surficlal) (Core) Cralghlll | Angle East | Angle West| Entrance Range Angle | Swan Point North South Stralghtening
# ELUTRIATES TESTED: 1 1 3 2 2 2 2 2 2 2 2 2 2 2 2 2
ANALYTE UNIT DL

BZ# 8* UGL | 0.003 0.003U . 0.003U 0.003U 157 0.0067) 0.003U 0.003U 0.003U 019 0.003U 5852, 0.0031

BZ# 18* UG/L | 0.0064 0.0012U]  0.0064U 0.0064U]  0.0064U 0.0064U 0.0064U 0.01J] 0.0064U J L 0.01 0.0064U 0.
BZ# 28* UG/L | 0.0065 0.0022U 0.0065U 0.0065U]  0.0065U 0.0065U]  0.0065U 0.0065U 0.0065U 0.0065U] 0.0065U] 0.0065U 0.0065U 0.0065U]  0.0065U 0.0065U 0.0065U
BZ# 44* UG/L | 0.005 0.003U 0.0055U 0.0055U] 0.0055U] 0.0055U] 0.0055U 0.0055U 0.0055U]  0.0055U] 0.0055U] 0.0055U 0.0055U 0.0055U 0.0055U 0.0055U 0.0055U
BZ# 49 UG/L 0.003 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U
BZ# 52* UG/L | 0.0022 0.0064U 0.0022U 0.0022U]  0.0022U}  0.0022U] 0.0022U 0.0022U 0.0022U]  0.0022U 0.0022U]  0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U
BZ# 66* UG/L | 0.0004 0.0018U 0.0004U 0.0004U] 0.0004U] 0.0004U] 0.0004U 0.0004U 0.0004U 0.0004U|  0.0004U]  0.0004U 0.0004U 0.0004U 0.0004U 0.0004U 0.0004U
BZ# 77* UG/L | 0.0025 0.0025U 0.0025U 0.0025U 0.0025U 0.0025U 0.0025U 0.0025U 0.0025U 0.0025U 0.0025U 0.0025U 0.0025U 0.0025U 0.0025U 0.0025U 0.0025U
BZ# 87 UG/L | 0.0012 0.0055U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U
BZ# 101* UG/L | 0.0026 0.0022U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U
BZ# 105* UG/L | 0.0034 0.0065U 0.0034U 0.0034U 0.0034U 0.0034U 0.0034U 0.0034U 0.0034U 0.0034U 0.0034U 0.0034U 0.0034U 0.0034U 0.0034U 0.0034U 0.0034U
Bz# 118* UG/L { 0.0018 0.0034U 0.0018U 0.0018U X 0.0018U] 0.0018U 0.0018U 0.0018U 0.0018U]  0.0018U} 0.0018U 0.0018U 0.0018U 0.0018U 0.0018U 0.0018U
BZ# 126* UG/L | 0.0022 0.0025U 0.0022U 0.0022U]  0.0022U 0.0022U 0.0022U 0.0022U]  0.0022U 0.0022U}  0.0022U] 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U
BZ# 128* UG/L | 0.0013 0.0015U 0.0013U 0.0013U] 0.0013U} 0.0013U] 0.0013U 0.0013U1  0.0013U 0.0013U 0.0013U] 0.0013U 0.0013U 0.0013U 0.0013U 0.0013U 0.0013U
BZ# 138* UG/L | 0.0013 0.001U 0.0013U 0.0013U]  0.0013U] 0.0013U] 0.0013U 0.0013U]  0.0013U 0.0013U 0.0013U 0016 0.0013U 0.0013U 0.0013U 0.0013U %‘Nﬂ]
BZ# 153* UG/L 0.003 0.0026U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U; 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U 0.003U
BZ# 156 UG/L | 0.0012 0.0004U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U 0.0012U
BZ# 169* UG/L | 0.0022 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U 0.0022U
BZ# 170* UG/L | 0.0014 0.0013U 0.0014U 0.0014U 0.0014U 0.0014U 0.0014U 0.0014U 0.0014U 0.0014U 0.0014U 0.0014U 0.0014U 0.0014U 0.0014U 0.0014U +& “m
BZ# 180* UG/L ] 0.0015 0.0053U 0.0015U 0.0015U 0.0015U 0.0015U 0.0015U 0.0015U 0.0015U 0.0015U 0.0015U 0.0015U 0.0015U 0.0015U 0.0015U 0.0015U 0.0015U
BZ# 183 UG/L ] 0.0017 0.0013U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U
BZ# 184 UG/L { 0.001 0.0012U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U
BZ# 187* UG/L | 0.0053 0.0017U 0.0053U 0.0053U 0.0053U 0.0053U 0.0053U 0.0053U 0.0053U 0.0053U 0.0053U 0.0053U 0.0053U 0.0053U 0.0053U 0.0053U 0.0053U
BZ# 195 UG/L | 0.0017 0.0014U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U 0.0017U
BZ# 206 UG/L | 0.0024 0.0017U 0.0024U 0.0024U 0.0024U 0.0024U 0.0024U 0.0024U 0.0024U 0.0024U 0.0024U 0.0024U 0.0024U 0.0024U 0.0024U 0.0024U 0.0024U
BZ#209 UG/L | 0.0026 0.0024U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U 0.0026U
TOTAL PCB (ND=0)** UG/L - 0 0.0154 0 0.0238 0.0136 0.04 0 0.0332 0.02 0.0334 0.0032 0.02 0.0156 0.04 0 0.0328
TOTAL PCB (ND=1/2DL)** UG/L - 0.0525 0.0649 0.0525 0.0715 0.0599 0.0831 0.0525 0.0763 0.0695 0.0765 0.0544 0.0661 0.0617 0.0831 0.0525 0.0745
TOTAL PCB (ND=DL) UG/L - 0.105 0.114 0.105 0.119 0.109 0.126 0.105 0.119 0.119 0.12 0.106 0.112 0.108 0.126 0.105 0.116

U = not detected. J = estimated value.
¢ = PCB congeners used for total PCB summation, as per Table 9-3 of the ITM (USEPA/USACE 1998). Sum multiplied by a factor of 2 as per NOAA 1993,
MIN DL = minimum detection limit.
NOTE: Shaded and bolded values represent detected concentrations.
**Note that the mean of the total PCBs for individual samples is not equivalent to the sum of mean individual PCBs for ND=0 and ND=1/2DL.




TABLE 7-16 MEAN CONCENTRATIONS OF PCB CONGENERS (UG/L) IN ELUTRIATES FROM BALTIMORE APPROACH CHANNELS, OCEAN REFERENCE SITE, OUTSIDE
PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

Brewerton c&D Cc&D
Ocean Ootslde Site] inside Site Eastern Approach Approach Craighill | Craighii | Craighilt Cralghill Cutolf | Swan Tolchester Tolchester Tolchester
REACH ID:| Reference 104 104 Extension (Sorficial) (Core) Craighill | Angle East | Angle West] Entrance | Upper Range| Angle | Point North South Straightening
# ELUTRIATES TESTED: 1 i 3 2 2 2 2 2 2 2 2 2 2 2 2 2
ANALYTE UNIT MINDL

BZ# 8* UG/L 0.003 0.003Ui 0.003 U ; 0.003 U y ; 0.003U} 0.003U]0.003U 0.003 U JE S 1
BZ#18* UG/L | 0.0064 0.0012U] 0.0064 U] 0.0064 U 0.0064 U . 0.0064 U 0.0064 U X i 0.0064 U . 0.0064 U .

BZ# 28* UG/L | 0.0065 0.0022U] 0.0065 U] 0.0065 U 0.0065 U 0.0065 U 0.0065 U 0.0065Uf 0.0065U] 0.0065U 0.0065 U 0.0065 U] 0.0065 Up.0065 U 0.0065 U 0.0065 U 0.0065 U
BZ# 44* UG/L 0.005 0.003U] 0.0055U] 0.0055U 0.00525 U 0.0055 U 0.0055 U 0.0055 U] 00055U] 00055U 0.0055 U 0.0055 U} 0.0055 UP.00SS U 0.0055 U 0.0055 U 0.0055 U
BZ# 49 UG/L | 0.003 0.003U 0.003U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003U| 0003 U] 0003 U 0.003 U 0.003U 0.003 U
BZ# 52* UG/L | 00022 0.0064U] 0.0022U{ 00022U 0.0022 U 0.0022 U 0.0022U 00022U] 0.0022U] 0.0022U 0.0022 U 0.0022 U] 0.0022 UP.0022 U 00022 U 0.0022 U 0.0022 U
BZ4# 66* UG/L | 0.0004 0.0018U] 0.0004UJ] 0.0004U 0.0004 U 0.0004 U 0.0004 U 0.0004 U] 0.0004U] 0.0004U 0.0004 U 0.0004 U} 0.0004 UP.0004 U 0.0004 U 0.0004 U 0.0004 U]
BZ#77* UG/L | 00025 0.0025U] 0.0025U{ 0.0025U 0.0025 U 0.0025 U 0.0025 U 0.0025U] 0.0025U{ 0.0025U 0.0025 U 0.0025 U] 0.0025 UP.0025 U 0.0025 U 0.0025 U 0.0025 U
BZ# 87 UG/L | 0.0012 0.0055U] 00012U] 0.0012U 0.0012 U 00012 U 0.0012 U 0.0012U] 0.0012U] 0.0012U 0.0012U 0.0012 U] 0.0012 UP.0012 U 0.0012 U 0.0012 U 0.0012 U
BZ# 101* UG/L | 00026 0.0022U]{ 00026 U] 0.0026 U 0.0026 U 0.0026 U 0.0026 U 0.0026 U] 0.0026 U] 0.0026 U 0.0026 U 0.0026 U] 0.0026 UP.0026 U 0.0026 U 0.0026 U 0.0026 U|
BZ# 105* UG/L | 0.0034 0.0065U] 00034U{ 0.0034U 0.0034 U 0.0034 U 0.0034 U 0.0034U{ 0.0034U{| 0.0034U 0.0034 U 0.0034 U] 0.0034 UD.0034 U 0.0034 U 0.0034 U 0.0034 U
BZ# 118* UG/L | 00018 0.0034U] 00018U] 0.0018U 0.0018 U 0.0018U 00018U} 00018U] 0.0018U 0.0018 U 0.0018 U} 0.0018 UP.00I8 U 0.0018 U 0.0018 U 0.0018 U
BZ4# 126* UG/L | 0.0022 0.0025U] 00022U] 0.0022U 0.0022U 0.0022 U 0.0022U 00022 U} 0.0022U] 00022U 0.0022 U 0.0022 U} 0.0022 Up.0022 U 00022 U 0.0022 U 0.0022 U
BZ# 128* UG/L | 0.0013 00015U] 00013U| 00013U 0.0013 U 0.0013 U 00013 U 0.0013U} 0.0013U] 00013V 0.0013 U 0.0013 U} 0.0013 UP.00I13 U 0.0013U 0.0013 U 00013 U
BZ#138* UG/L | 00013 0.001U} 0.0013U] 00013U 0.0013 U 0.0013U 00013 U 0.0013U}] 0.0013U] 0.0013U 0.0013 U§S 0.0013 UP.0013 U 0.0013 U 0.0013 UH 15/
BZ# 153 UGL | 0003 0.0026U 0.003U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003U{ 0.003U]0003U 0.003 U 0.003U 0.003 U
BZ# 156 UGL | 00012 0.0004Uf 00012U] 0.0012U 0.0012 U 0.0012 U 0.0012 U 0.0012U} 0.0012U] 0.0012U 0.0012 U 0.0012U4 0.0012Up.0012 U 0.0012 U 0.0012U 0.0012 U
BZ# 169* UG/L | 00022 0.0022U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U 0.0022 U] 0.0022 UP.0022 U 0.0022 U 0.0022 U 0.0022 U;
BZ# 170* UG/L | 0.0014 00013U] 00014U} 0.0014U 00014 U 00014 U 0.0014 U 0.0014U] 00014U| 00014U 0.0014 U 0.0014 U] 0.0014 UP.0N4 U 0.0014 U 0.0014 UJ; .

BZ# 180* UG/L | 0.0015 0.0053U{ 0.001SU} 0.0015U 0.0015 U 0.0015 U 0.0015 U 0.001SU] 00015U} 0.0015U 00015 U 0.0015 U] 0.0015 UP.00IS U 0.0015 U 0.0015 U 0.0015 U
BZ# 183 UG/L | 0.0017 0.0013U] 0.0017U 0.0017 U 0.0017 U 0.0017 U 0.0017 U 0.0017 U 0.0017 U 0.0017U 0.0017 U 0.0017 U§ 0.0017 UP.0017 U 0.0017 U 0.0017 U 0.0017 U
BZ# 184 UG/L 0.001 0.0012U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U} 0.001U]0.001U 0.001 U 0.001 U 0.001 U
BZ# 187¢ UG/L | 0.0053 0.0017U] 0.0053U] 0.0053U 0.0053 U 0.0053 U 0.0053 U 0.0053U] 0.0053U] 0.0053U 0.0053 U 0.0053 U] 0.0053 Up.00S3 U 0.0053 U 0.0053 U 0.0053 U
BZ# 195 UG/L | 0.0017 0.0014U} 0.0017U 0.0017 U 0.0017 U 0.0017 U 0.0017 U 0.0017 U 0.0017 U 0.0017 U 0.0017 U 0.0017 U] 0.0017 Up.0017 U 0.0017 U 0.0017U 0.0017U
BZ# 206 UG/L | 0.0024 0.0017U 0.0024 U 0.0024 U 0.0024 U 0.0024 U 0.0024 U 0.0024 U 0.0024 U 0.0024 U 0.0024 U 0.0024 U] 0.0024 UD.0024 U 0.0024 U 0.0024 U 0.0024 U/
BZ# 209 UG/L 0.0026 0.0024U 0.0026 U 0.0026 U 0.0026 U 0.0026 Ui 0.0026 U 0.0026 U 0.0026 U 0.0026 U, 0.0026 Ul 0.0026 U] 0.0026 UP.0026 U 0.0026 U 0.0026 U 0.0026 U
TOTAL PCB (ND=0)** UG/L - 0 0.0154 0 0.0119 0.012 0.02 0 0.0166 0.0t 0.0167 0.0016 0.01¢§ 0.0078 0.0253 0 0.0181
TOTAL PCB (ND=1/2DL)** UG/L - 0.0525 0.0649 0.0525 0.0617 0.0598 0.0678 0.0525 0.0644 0.061 0.0645 0.0535 0.0593] 0.0571 0.0716 0.0525 0.0645
TOTAL PCB (ND=DL) UG/L - 0.105 0.114 0.105 0.112 0.108 0.116 0.105 0.112 0.112 0.112 0.105 0.109] 0.106 0.118 0.105 0.111

U = not detected.

* = PCB congeners used for Total PCB summation, as per Table 9-3 of the ITM (USEPA/USACE 1998).
(a) = actual concentrations for one elutriate sample reported for Outside Site 104 and Ocean Reference.
MIN DL = minimum detection limit.

Note: Shaded and bolded values represent mean concentrations for analytes detected in at least one sample. Means calculated with ND=DL.
**Note that the mean of the total PCBs for iodividual samples is not equivalent to the sum of mean individual PCBs for ND=0 and ND=1/2DL..




TABLE 7-17 CONCENTRATIONS OF PAHs (UG/L) IN RECEIVING WATER
INSIDE PLACEMENT SITE 104, OUTSIDE PLACEMENT SITE 104, AND AT
THE OCEAN REFERENCE SITE

Sample ID: KI-03 K1-07 KI-14
ReaiILI‘l‘): Inside Site 104 | Inside Site 104 | Outside Site 104 |Ocean Reference]
ANALYTE : UNIT DL

ACENAPHTHENE UG/L| 0.39 0.39U 0.39U 0.39U 0.39U
ACENAPHTHYLENE UG/L| 0.38 0.38U 0.38U 0.38U 0.38U
ANTHRACENE UG/L| 0.03 0.03U 0.03U 0.03U 0.03U
BENZ{AJANTHRACENE UG/L] 0.03 0.03U 0.03U 0.03U 0.03U
BENZO[AJPYRENE UG/L| 0.04 0.04U 0.04U 0.04U 0.04U
BENZO[BJFLUORANTHENE UG/L]| 0.03 0.03U 0.03U 0.03U 0.03U
BENZO[G,H,IJPERYLENE UG/L| 0.06 0.06U 0.06U 0.06U 0.06U
BENZO[K]JFLUORANTHENE UG/L| 0.05 0.05U 0.05U 0.05U 0.05U
CHRYSENE UG/L] 0.02 0.02U 0.02U 0.02U 0.02U
DIBENZ[A ,HJANTHRACENE |JUG/L] 0.06 0.06U 0.06U 0.06U 0.06U
FLUORANTHENE UG/L| 0.04 0.04U 0.04U 0.04U 0.04U
FLUORENE UG/L] 0.06 0.06U 0.06U 0.06U 0.06U
INDENOI[1,2,3-CD]JPYRENE UG/L] 0.03 0.03U 0.03U 0.03U 0.03U
NAPHTHALENE . UG/L} 0.32 0.32U 0.32U 0.32U 0.32U
PHENANTHRENE UG/L| 0.03 0.03U 0.03U 0.03U 0.03U
PYRENE UG/L| 0.06 0.06U 0.06U 0.06U 0.06U
TOTAL PAH (ND=0) UG/L - 0 0 0 0
TOTAL PAH (ND=1/2DL) UG/L - 0.82 0.82 0.82 0.82
TOTAL PAH (ND=DL) UG/L - 1.63 1.63 1.63 0.81

U = not detected.
MIN DL = minimum detection limit.



TABLE 7-18 MAXIMUM CONCENTRATIONS OF PAHs (UG/L) IN ELUTRIATES FROM BALTIMORE APPROACH CHANNELS, OCEAN REFERENCE SITE,
OUTSIDE PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

Brewertou C&D
Ocean Outside | Inside Site Eastera C&D Appreach] Approach Craighilt Craighill Craighill Cralghill Tolch
REACH ID:| Reference Slte 104 104 Eatension (Surficial) (Core) Creighill Angle East | Angle West| Eatrance |Upper Range Straightening
# ELUTRIATES TESTED: 1 1 3 2 2 2 2 2 2 2 2 2

ANALYTE UNIT MIN DL
ACENAPHTHENE UGL | 039
ACENAPHTHYLENE UGL | 038
ANTHRACENE UG/L | 0.03
BENZ[AJANTHRACENE UG/L | 003
[BENZO[A]JPYRENE UGLL | 004
BENZO[BJFLUORANTHENE UGL | 003
IBENZO[G,H,1)PERYLENE UGL | 006
[BENZO[K|FLUORANTHENE UGL | 003
CHRYSENE UGL | 002
DIBENZ[A,HJANTHRACENE UGLL | 006
FLUORANTHENE 0.04
FLUORENE UGL | 006
INDENO([1.2,3-CDJPYRENE UG/L | 003
NAPHTHALENE UGL | 032
PHENANTHRENE UGL | 003
PYRENE UG/L 0.06

OTAL PAH (ND=0 G 3
TOTAL PAH (ND=1/2DL) UGIL 3
TOTAL PAH (ND=DL) UGIL 5
U = not detected. P =>25% between two GC columns.

MIN DL = minimum detection limit.

NOTE: Shaded and bolded values rep:




TABLE 7-19 MEAN CONCENTRATIONS OF PAHs (UG/L) IN ELUTRIATES FROM BALTIMORE APPROACH CHANNELS, OCEAN REFERENCE SITE, OQUTSIDE
PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

C&D C&D
Occan Outside Site | Inside Site Brewerton Approach Approach Craighlil |Craighill Angle] Craighil |Craighill Upper{ Cutoff Swan Tolch Tolch Tolchest
REACHID:| Refercnce 104 104  |Eastern Extension] (Surficial) {Core) Cralightll Angle East West Entrance Range Angle Point North South Straightening
# ELUTRIATES TESTED: i = 3 2 2 2 2 2 g 2 2 2 2 2 2 2
ANALYTE UNIT MINDL

ACENAPHTHENE UG/L 0.39 039U 039U 039U 039U 039U 039U 039U 039U 039U 039U 039U 0.39U 0.39U 039U 039U 039U
ACENAPHTHYLENE UGL | 038 038U 038U 038U 038U 038U 038U 038U 038U 038U 0.38 Ui 038U 038U 038U 038U 038U OAJB U
ANTHRACENE UGL | 0.03 0.03U 0.03U 0.03 U 0.03 U 0.03 U 0.03 U 003 U 0.03U 003U 003 U 003U 0.03U 0.03 U 0.03 U 003U OAOJ U
BENZ{AJANTHRACENE UG/L | 0.03 0.03 U 0.03U 003U 0.03 U] 0.0 U 0.03 U 003U 003U 0.03U 003U 0.03U 0.03 U 0.03U 003U 0.03 U 0.03 U
BENZO{A]PYRENE UG/L 0.04 0.04 U 004U 004 U 0.04U 0.04U 004 U 004U 0.04 U 004U 0.04U 0.04 U 0.04 U 004U 004 U 0.04 U 0.04 U
BENZ)O{B]FLUORAN’IEENE UGL | 003 003U 003U 003U 0.03 U 0.0 U 0.03 U 0.03U 003U 0.03U 0.03 U/ 0.03 U 0.03 U 0.03 U] 003U 003U 0.03 U
BENZO[G,H.1)PERYLENE UGL | 006 0.06 U 006 U 0.06 U 0.06U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06U 0.06 U 0.06 U 0.06 U 006 U 0.06 U
BENZO(K)FLUORANTHENE UG/L | 005 005U 0.05U 0.05U 0.05 U/ 0.05 U 0.05 U 005U 005U 005U 0.05 U 0.05U 0.05U 005U 0.05U 0.05U 0.05U
CHRYSENE UGL |} 002 002U 002U 0.02U 0.02U 0.02U 0.02 U 002U 002U 002U 002U 0.02U 002U 0.02 U 0.02U 002U 0.02U
DIBENZ[A HJANTHRACENE UG/L 0.06 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U. 0.06 U 0.06 U 0.06 U 006 U
FLUORANTHENE UG/L 0.04 004U 004U 004U 0.04 U 004U 0.04 U 004U 004U 0.04U 004U 0.04U 004 U 004 U 0.04U 0.04 U 0.04 U
FLUORENE UG/L 0.06 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 006 U 006 U 006 U 0.06 U 0.06 U 0.06 U 0.06 U,
INDENO{1,2,3-CDJPYRENE UG/L 0.03 003U 003U 003U 003U 003U 003 U 003U 003U 0.03U 003 U 003U 0.0 U 003U 0.03 U 0.03U 003U
NAPHTHALENE UG/L 0.32 032U 032U 032U 032U 032U 032U 032U 032U 032U 032U 032U 032U 032U 032U 032U 032U
PHENANTHRENE UG/L 0.03 003U 003U 003U 0.03 U 003U 003 U 0.03U 003U 0.03U 0.03 U 0.03U 003U 0.0 U 003U 0.03U 0.03 U
IPYRENE UGL | 0.06 0.06 U 006 U 0.06 U/ 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U] 0.06 U
TOTAL PAH (ND=0) UGIL 3 0 0 0.06| 3\‘ 0 0 0 0.07] 0 0 0 0 0 0 0 : 0
TOTAL PAHS (ND=1/2DL) UG/L - 0.82 0.82) 0.84 0.82 0.82 082 082 0.84 0.82 0.82) 082 0.82 0.82] 0.82 0.82) 0.82
TOTAL PAH (ND=DL) UG/L - 1.63 1.63 1.64 163 1.63| 1.63 1.63 1.64 1.63 1.63 1.63 1.63 1.6 1.63 1.63 1.63
U = not detected.

(a) = actual concentrations for one elutriate sample reported for Outside Site 104 and Ocean Reference.

MIN DL = minimum delection limit

NOTE: Shaded and bolded values

P




TABLE 7-20 CONCENTRATIONS OF METALS (UG/L) IN RECEIVING
WATER INSIDE PLACEMENT SITE 104, OUTSIDE PLACEMENT SITE 104,
AND AT THE OCEAN REFERENCE SITE

Sample ID: KI-03 KI-07 KI-14
Reach ID:| Inside Site 104 | Inside Site 104 | Outside Site 104 | Ocean Reference |
ANALYTE  UNIT MIN DL

ALUMINUM UG/L| 379
ANTIMONY UG/L 1 1U 1U
ARSENIC UGL| 1.7 1.7U 1.70 2:5B] 1.7U
BERYLLIUM UGL| 0.1 0.1U 0.1U 0.1U 0.1U
CADMIUM UGL| 0.2 0.2U 0.2U 0.2U) 0.2UN
CHROMIUM UGL| 07 0.7U 0.7U 0.7U 0.7UN
COPPER UGL| 0.7 ] '
IRON UGL| 5.5 :
LEAD UG/L| 1.1 1.1UJ 1.1UJ
MANGANESE | UG/L| 24 7.5} 3|
MERCURY UGL| 0.1 0.1U 0.1U
NICKEL UGL| 24 2.4U 2.4U J3
SELENIUM UGL| 18 1.8U 1.8U 1.8U 1.8U
SILVER UGL| 22 2.2U 2.2U 3.2U 2.20
THALLIUM UGL| 10 10U] 10UJ 8.5U) 17UNW
ZINC UGL| 1.7 1.7U 1.7U 23U 1.7U

U = not detected. B = value is <RL but >IDL/MDL. J = estimated value.

N = spiked sample not within control limits. W = AAS out of control limits,

MIN DL = minimum detection limit.

NOTE: Shaded and bolded values represent detected concentrations.




TABLE 7-21 MAXIMUM CONCENTRATIONS OF METALS (UG/L) IN ELUTRIATES FROM BALTIMORE APPROACH
CHANNELS, OCEAN REFERENCE SITE, OUTSIDE PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

Brewerton C&D C&b Craighill
Ocean | Outside | Inslde Eastern | Approach | Approach Craighlll | Cralghill | Cralghill] Upper Cutofl Swan | Tolchester | Toichester| Tolchester
REACH ID:{ Reference| Site 104 | Site 104 | Extenslon | (Surficial) (Core) Cralghlll | Angle East | Angle West] Entrance Range Angle Polnt North South |Stralghtening
# ELUTRIATES TESTED: il P 3 2 2 2 2 2 2 2 2 2 2 2 2 )
ANALYTE UNIT MINDL

ALUMINUM UG/L 379
[ANTIMONY UGL 1 11 U

ARSENIC UG 1.7 17U

H-ER‘I‘LE.LLM UGL o1 o.1uU 01U 0.1u o.1u 0.1 01U 0.1U] 01U 01U 0.1 01U 0.1u 0.1u 0.1U 0Iu

E‘_EM M UGL 0.2 0.2UN 02U 02U b.2u 0.2uU 0.2L0 021 0.2u 02U 020 0.2U 0.2u 02U 02U 02U 02U
CHROMILM UG 0.7 0.TUN 0.7u 0.7U 0.7u 0.7U

[COPPER UGL | 07 070 o7u] o7u 0.7U 0.7U 0.7U 07U 0.7U

IRON UG/ 55 5.5U 5.5U 55U 5.5U

[TEAD LG/ 1.1 1IUN 11U 121 11U 11U LU 23U 1.1U 11U 12U .21 11U 2.2U L.1u 11U
MANGANESE UG/L 24 24U

MERCURY UG/L 0.1 0.1UN 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U
NICKEL UG/L 0.8 2.4UN 3 B :

SELENIUM UG/L 1.8 1.8V 1.8U 1.8U 1.8U 1.8U 1.8U 1.8U 1.8U 1.8U 1.8U 1.8U I.SU

SILVER UGL | 22 220]  22U] 22U 22U 2.2U 220] 22U 220 220|220 220 22U 220 22U 720}

THALLIUM UG/L 1 17UNW 5U 10U 10U sU 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
ZINC UG/L 1.7 1.7U 1.7U 1.7U 1.7U 1.7U 1.7U 1.7U 1.7V 1.7U 1.7U 1.7U 1.7U 1.7U 1.7U
U = not detected. B = value

(a) = actual concentrations for one elutriate sample reported for Outside Site 104 and Ocean Reference.

MIN DL = minimum detection limit.

NOTE: Shaded and bolded values represent detected concentrations.

s <RL but >IDL/MDL. J = estimated value. N = spiked sample not within contro! limits. W = AAS out of control limits.




TABLE 7-22 MEAN CONCENTRATIONS OF METALS (MG/L) IN ELUTRIATES FROM BALTIMORE APPROACH
CHANNELS, OCEAN REFERENCE SITE, OUTSIDE PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

Brewerton

C&D C&D Cralghlll Tolchester
Ocean | OQutslde | Inside Eastern | Approach | Approach Cralghll | Cralghll | Cralghlll Upper Cutofl Swan | Tolchester | Tolchester | Stralghtenin
REACH ID:|Reference! Site 104 | Site 104 | Extenslon | (Surficlal) (Core) | Cralghlll | Angle East| Angle West| Entrance Range Angle Polnt North South g
# ELUTRIATES TESTED:[ 1V [= 3 2 2 2 2 2 2 2 2 2 2 2 2 2
ANALYTE UNIT MINDL
ALUMINUM UGL | 379 T ¢ 1
ANTIMONY UG/L 1 1U 1.ouU
ARSENIC UGL 1.7 1.7U 3 X ) ; 05
RERYLLIUM UG 0.1 o 01U oiu Dilu oy 0lvU 01U 01U 0lvU Dy 01U 01U AN 01y 01U
CADMIUM LIG/L 0.2 0.2UN 02U 02U p2u 01U 02U 02U 02U 02U 02U 02U 02U [F X1 o2U o2u 02U
CHROMILM UGYL 07 0.TUN 07U oTu 07U 0T u
COPPER UL 0.7 0.7 07U DU ou oIy 07U 07U [N
IRON UG 5.5 55U 55U 55U 550
LEAD UG 1.1 1.2UN L1yl 183U L1y Liu 1.1y 165U L1U LIU 1.65 U 1.650 L1U 12U LU LU
MANGANESE UG/L 24 2.4U 1304
MERCURY UGL 0.1 0.1UN 0.1U 01U 01U 0.1 UL { 9.
NICKEL UGL | 08 2.4UN a2 0 3.5] !
SELENIUM UG/L 1.8 1.8U 18U 1.8U L 3 18U 18U 18U 18U 18U 18U ¢ I.8l3 1.8U 1.8U !
SILVER UG/L 2.2 22U 22U 22U 22U 22U 22U 22U 22U 22U 22U 22U 22U 22U 22U 22U B
THALLIUM UG/L 1 17UNW 50U} 833U 75U ou 75U 75U 75U 75U 75U 75U 75U 725U 75U 75U 7.5 U
ZINC UG/L 1.7 1.7U 1.7U 1.7U 1.7U o 1.7U 1.7U 1.7U 1.7U 17U 1.7U 1.7U f\}@}laﬂ 1.7U 1.7U 1.7U

U = not detected. B = value is <RL but >IDL/MDL. N = spiked sample not within control limits. W = AAS out of control limits.

(a) = actual concentrations for one elutriate sample reported for OQutside Site 104 and Ocean Reference.

MIN DL = minimum detection limit.

NOTE: Shaded and bolded values represent detected concentrations.




TABLE 7-23 CONCENTRATIONS OF BUTYLTINS (UG/L) IN RECEIVING
WATER INSIDE PLACEMENT SITE 104, OUTSIDE PLACEMENT SITE 104,
AND AT THE OCEAN REFERENCE SITE

Sample ID: KI-03 KI-07 KI-14

Reach ID:| Inside Site 104 | Inside Site 104 | Outside Site 104 | Ocean Referenc?l

ANALYTE UNIT MIN DL

MONOBUTYLTIN [NGL|[ 32 32U 32U 31U 310U
DIBUTYLTIN NG/L| 39 39U 40U 39U 280U
TRIBUTYLTIN NG/L| 45 45U 46U 45U it 803
TETRABUTLYTIN [NG/L| 51 5iU 52U 50U 220U

U = not detected. J = estimated value; value below lowest calibration

MIN DL = minimum detection limit.

NOTE: Shaded and bolded values represent detected concentrations.



TABLE 7-24 MAXIMUM CONCENTRATIONS OF BUTYLTINS (NG/L) IN ELUTRIATES FROM BALTIMORE APPROACH
CHANNELS, OCEAN REFERENCE SITE, OUTSIDE PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

Brewerton C&D C&D Craighill
Ocean Outside | Inside Eastern Approach | Approach Craighiil | Craighiil | Craighiil Upper Cutoff Swan | Tolchester | Tolchester | Tolchester
REACIH ID:| Reference | Site 104 | Site 104 | Extension | (Surficial) (Core) Cralghiil | Angle East | Angle West| Entrance Range Angie Point North South Stralghtening
# ELUTRIATES TESTED:| 1® ik 3 2 2 2 2 2 2 2 2 2 2 2 2 2
ANALYTE UNIT MINDL

MONOBUTYLTIN NG/L 32 310U 33U 34U 32U 33U 34U 34U 33U 34U |5 4130 34U 34U 35U 33U 35U 34U
DiBUTYLTIN NG/L 40 280U 41U 42U 40U 41U 42U 43U 41U 42U 41U 42U 42U 43U 4iU 43U 43U
TRIBUTYLTIN NG/L 46 47U 48U 46U 47U 49U 49U 48U 48U 47U 49U 48U 50U 47U 50U 49U
TETRABUTLYTIN NG/L 52 220U 53U 54U 52U 53U 55U 56U 54U 54U 53U 55U 54U 56U 53U 56U 56U
U =not detected. J =estimated value below lowest calibrator.

(a) = actuai concentrations for one elutriate sample reported for Outside Site 104 and Ocean Reference.

MIN DL = minimum detection limit.

NOTE: Shaded and bolded values represent detected concentrations.




TABLE 7-25 MEAN CONCENTRATIONS OF BUTYLTINS (NG/L) IN ELUTRIATES FROM BALTIMORE APPROACH
CHANNELS, OCEAN REFERENCE SITE, OUTSIDE PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

Brewerton C&D C&D Craighiii Tolchester

Ocean | Outside | Inside | Eastern | Approach | Approach Craighiil | Craighill | Craighill | Upper Cutoff Swan | Toichester | Tolchester | Straightenin

REACH ID:[Reference| Site 104 | Site 104 | Extension | (Surficial) (Core) | Craighiil | Angie East| Angie West| Entrance Range Angie Point North South g

# ELUTRIATES TESTED:{ 1® T 3 2 2 2 2 2 2 2 2 2 2 2 2 2

ANALYTE UNIT MINDL

MONOBUTYLTIN NG/L 32 310U} 33.0U| 33.33U 320U 33.0U 335U 340U 330U 33.5 U% 335U 335U 340U 33.0U 340U 330U
DIBUTYLTIN NG/L 40 280U| 410U] 41.33U 400U 410U 415U 43.0U 410U 415U 40.5U 415U 415U 420U 40.5 U 420U 415U
TRIBUTYLTIN NG/L 46 &100 J 470U} 47.67U 46.0U 470U 485U 490U 480U 475U 470U 480U 480U 490U 470U 490U 475U
TETRABUTLYTIN NG/L 52 220U 53.0U] 53.67U 52.0U 530U 545U 560U 53.5U 53.5U 53.0U 54.0U 540U 550U 530U 54.5U 540U

U = not detected. J = estimated value below lowest calibrator.

(a) = actual concentrations for one elutriate sampie reported for Outside Site 104 and Ocean Reference.

MIN DL = minimum detection limit.

NOTE: Shaded and bolded values represent detected concentrations.




TABLE 7-26 CONCENTRATIONS OF DIOXIN AND FURAN CONGENERS (NG/L) IN
RECEIVING WATER INSIDE PLACEMENT SITE 104, OUTSIDE PLACEMENT

SITE 104, AND AT THE OCEAN REFERENCE SITE

Sample ID: KI-03 KI-07 KI-14
Reach ID:| Inside Site 104 | Inside Site 104 | Outside Site 104 | Ocean Reference |
ANALYTE UNIT TEF MINDL

2,3,7,8-TCDD NG/L 1 0.00154 NT 0.00161 U 0.00154 U 0.00257 U
1,2,3,7,8-PECDD NGL | 05 | 000104 NT 0.00107 U 0.00104 UJE =0 4 0.00118 J
1,2,3,4,7,8-HXCDD NG/L | 0.l 0.00127 NT 0.00127 U 0.00172 U 0.00235 U
1,2,3,6,7,8-HXCDD NG/L | 0.1 0.00133 NT 0.00133 U 0.0018 U 0.00247 U
1,2,3,7,8,9-HXCDD NGL | 0.l 0.0012 NT 0.0012 U 0.00163 U 0.00223 U
1,2,3,4,6,7,8-HPCDD NG/L | 0.01 | 0.00152 NT BRE ffﬁ‘;bﬁﬁz"il mm 00454 EMPC 0 00287 U
OCDD NG/L | 0.001 | 0.00387 NT T 2.0.04B| (i e 2w 0,01 B
2,3,7,8-TCDF NG/L | 0.l 0.00109 NT 0.00137 U 0.00109 U 0. 00167 U
1,2,3,7,8-PECDF NG/L | 0.05 | 0.00073 NT 0.00092 U 0.00083 U i1 50.00096 EMPC
2,3,4,7,8-PECDF NG/L | 0.5 | 0.00072 NT 0.0009 U 0.00081 U 0.00072 U
1,2,3,4,7,8-HXCDF NGL | 0.1 0.00098 NT 0.00098 U 0.00122 U 0.00125 U
1,2,3,6,7,8-HXCDF NGL | 0.l 0.00094 NT 0.00094 U 0.00116 U 0.00119 U
2,3,4,6,7,8-HXCDF NG/L | 0.1 0.00105 NT 0.00105 U 0.00129 U 0.00133 U
1,2,3,7,8,9-HXCDF NGL | 0.1 0.00115 NT 0.00115 U 0.00142 U 0.00146 U
1,2,3,4,6,7,8-HPCDF NG/L [ 0.01 | 0.00105 NT 0.00118 U 0.00105 U 0.0018 U
1,2,3,4,7,8,9-HPCDF NG/L | 0.01 | 0.00128 NT 0.00144 U 0.00128 U 0.0022 U
OCDF NG/L | 0.001 | 0.00269 NT 1:0.00464 EMPC . 0.00364 EMPC 0.00459 U
DIOXINS TEQ (ND=0) NG/L NT '22.0.0000 O i 0.,00059
DIOXINS TEQ (ND=1/2DL) |NG/L NT 0.00183} &%+ =4 0.00279

MIN DL = minimum detection limit.

NT =not tested in K1-03 water.

U = not detected. J = estimated value. B = detected in laboratory blank. EMPC = estimated maximum p0531ble concentratlon




TABLE 7-27 CONCENTRATIONS OF DIOXIN AND FURAN CONGENERS (NG/L) IN 1999/2000 ELUTRIATES FROM BALTIMORE APPROACH CHANNELS, OCEAN REFERENCE
SITE, OUTSIDE PLACEMENT SITE 104, AND INSIDE PLACEMENT SITE 104

Brewerton c&D C&D
Easters Approsch Approsach Cralghill Crsighill Craightll Craighiil Upper Tolchester Tolchester Tolchester
REACH ID:| Ocean Reference | Outside Site 104 |Inside Site 104} E | (Sorficlal) (Core) Craighiil Angle East | Angle West Entrance Range Catofl Angle Swas Point North South Stralghtening
# ELUTRIATES TESTED: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ANALYTE UNIT TEF MIN DL

2,3,7,8-TCDD NG| 1 0.00160 0.0016 U 0.00396 Ul 0.00486 U] 0.00461 U] 0.00379 U] 0.0019 U 0.00211 U] 0.00343 U] 0.00183 U] 0.00177 U 0.00352 U 0.00435 U] 0.00319 U] 0.00297 U} 0.00165 U] 0.00262 U
1,2,3,7,8-PECDD NG/L} 0.5 | 0.00072 ¥ 0.00155 Ul 0.00169 U} 0.00125 U] 0.00147 U] 0.00192 U 0.00168 U] 0.00113 U] 0.00103 U] 0.00136 U 0.00151 U 0.0013 U] 00016 Uj 0.0014 U] 0.00128 U] 0.00109 U
1,2,3,4,7,8-HXCDD NG/L} 0.1 | 0.00110 0.0011 U 0.00345 U] 0.00657 U] 0.00433 U] 0.00273 U] 0.00254 U]  0.00298 U] 0.00359 U| 0.00303 U} 0.00258 U 0.00278 U 0.00518 Ul 0.00224 U] 0.00472 Uj 0.00372 U} 0.00463 U
1,2,3,6,7,8-HXCDD NG/Lj 0.1 | 0.00116 0.00116 U 0.00363 U} 0.00691 U] 0.00455 U} 0.00287 U] 0.00267 U 0.00313 Ul 0.00378 Uj 0.00319 U] 0.00271 U 0.00292 U 0.00545 U] 0.00236 U} 0.00496 U] 0.00391 U] 0.00487 U
1,2,3,7,8,9-HXCDD NG/L] 0.1 ] 0.00104 }9. f 0.00327 U} 0.00623 U| 0.0041 U| 0.00258 U] 0.0024 U 0.00282 U] 0.0034 U] 0.00287 U] 0.00244 U 0.00263 U 0.00491 U] 0.00212 U] 0.00447 U] 0.00352 U] 0.00439 U
1,2,3,4,6,7,3-HPCDD NG/L] 0.0 { 0.00215 0.00215 U 0.00285 U] 0.00349 U 0.00343 U] 0.00368 U] 0.00297 U] 0.00355 U] 0.00269 U U233 0.00238 U 1‘,“41‘ B] 0.00269 U} 0,
OCDD NG/L| 0.001] 0.00432 [EEET0 Z = 081B] =" 0.01B] 0. ; E .01 Bl Bii - 6.0LB} s 7354, 0.01 B 001 BIT00084B] 003 U T00IB[ 5 - 0.038
2,3,7,8-TCDF NG/L{ 0.1 { 0.00101 0.00125 U 0.00167 U] 0.00191 U} 0.00185 U] 0.00147 U] 0.00133 U 0.00126 U{ 0.00155 U] 0.00136 U] 0.0012 U 0.00156 U 0.00171 U} 0.00151 U] 0.00161 U] 0.00111 U} 0.00101 U
1,2,3,7,8-PECDF NG/L] 0.05 | 0.00072 i 0.00123 U{ 0.00135 U] 0.00096 U] 0.00105 U} 0.00139 U 0.0011 U] 0.00083 U] 0.00092 U] 0.00097U 0.00142 U 0.00103 U} 0.00107 U] 0.00111 U] 0.0011 U] 0.00085 U
2,3.4,7,8-PECDF NG/L] 0.5 | 0.00071 0.00071 U 0.0012 U] 0.00131 U] 0.00094 U] 0.00102 U] 0.00136 U 0.00107 U] 0.00081 U] 0.0009 U] 0.00094 U 0.00139 U 0.001 U} 0.00105 U] 0.00108 U] 0.00108 U] 0.00083 U
1,2,3,4,7,8-HXCDF NG/L{ 0.1 | 0.00076 , 3 0.00141 Ul 0.00248 U} 0.0017 U] 0.00143 U] 0.00127 U] 0.00152 U} 0.00154 U] 0.00103 U] 0.00131U 0.00146 U 0.00204 U] 0.00143 U] 0.00137 U} 0.0015U{ 0.00178 U
1,2,3,6,7,8-HXCDF NG/L| 0.1 { 0.00072 00118 B 0.00134 U] 0.00237 U] 0.00162 U] 0.00136 U] 0.00122 U 0.00144 U] 0.00147 U} 0.00098 U] 0.00124 U 0.00139 U 0.00195 U} 0.00136 U} 0.0013 U] 0.00143 U} 0.0017 U
2,3,4,6,7,8-HXCDF NG/} 0.1 | 0.00080 I 0.0008 U 0.0015 U] 0.00264 U] 0.0018 U} 0.00151 U} 0.00135 U 0.00161 U} 0.00163 Uj 0.00109 U] 0.00139 U 0.00155 U 0.00217 U] 0.00152 U] 0.00145 U] 0.00159 U] 0.00189 U
1,2,3,7.8,9-HXCDF NG/L{ 0.1 | 0.00088 0.00088 U 0.00164 U] _ 0.0029 U} 0.00198 U] 0.00166 U] 0.00149 U] 0.00177U] 0.0018U| 0.0012 U] 0.00152 U 0.0017 U 0.00238 U} 0.00167 U] 0.00159 U} 0.00175 U| 0.00208 U
1,2,3,4,6,78-HPCDF NG/L] 0.01 | 0.00131 218 3 0.00168 U] 0.00253 U 0.00236 U] 0.00185 U 0.00215 U] 0.00183 U] 0.00157 U] 0.00239 U 0.00201 U DLOI66 3] 0.0018 U] 0.00191 U] 0.00151 Uf 0.00183 U
1,2,3,4,7,8,9-HPCDF NG/L] 0.01 | 0.00160 0.0016 U 0.00205 U] 0.00309 U} 0.00175 U] 0.00287 U] 0.00226 U 0.00262 U] 0.00224 U] 0.00192 U] 0.00291 U 0.00245 U 0.00227 U] 0.00219 U] 0.00233 U] 0.00184 U] 0.00223 U
OCDF NG/L| 0.001] 0.00308 0.00308 U 0.00676 Uj 0.00761 U 0.00693 U] 0.00793 U 0.00616 U 0.007 U]  0.0051 U] 0.00663 U 0.0066 U 0.00816 U] 0.00704 U} 0.00795 U] 0.00716 U] 0.0082 U
DIOXINS TEQ (ND=0) NG/L 0.00012 0 0] 0.000137 0 0 0 0 0 0 0 0.0000166 0 0 0 0
DIOXINS TEQ (ND=1/2) {NG/L 0.00138 0.00363 0.00486] 0.00412| 0.00337 0.00256 0.00264 0.0032 0.00219 0.00225 0.00335 0.0041 0.00303 0.00325 0.0024 0.00295
U = not detected. J = estimated value; value below lowest calibration limit B = detected in laboratory blank. EMPC = possible i

MIN DL = mimmurm detection lim

NOTE: Shaded and bolded values

it

detected

P




TABLE 7-28 NUMBER OF CONSTITUENTS DETECTED IN RECEIVING
WATER, CHANNEL ELUTRIATES, AND PLACEMENT SITE ELUTRIATES

ANALYTICAL FRACTION

RECEIVING WATER

CHANNEL ELUTRIATES

PLACEMENT SITE/REFERENCE ELUTRIATES

# constituents detected/

# constituents tested

Percent (%)

VOCs

0/32

0

# constituents detected/
# constituents tested

Percent (%)

# constituents detected/
# constituents tested

1/35

2.9

1/35

Percent (%)
29

SVOCs

1/47

2.1

1/44

2.3

1/44

2.3

Chlorinated Pesticides

3/22

13.6

4/22

18.2

3/22

13.6

Organophophorus Pesticides

0/5

0

0/5

0

0/5

0

PCB Aroclors

0/7

0

0/7

0

0/7

0

PCB Congeners

1/26

3.8

5/26

1/26

3.8

PAHs

0/16

0

1/16

6.3

2/16

Metal

6/16

12/16

75

7/16

Butyltins

1/4

25

1/4

25

1/4

Dioxin and Furan Congeners

4/17

4/17

7/17




TABLE 7-29 CALCULATION OF ELUTRIATE FRACTION BURIED WITH SEDIMENT DURING FIRST 30
MINUTES FOLLOWING DISPOSAL

Solids Material -Elutriate Pore Volume Supplied
Settled to Pore Volume (ft’) Bulk Cloud by Elutriate (d) Percent
Bottom (ft’) (a) |Cummulative (b)] Incremental | Dilution (c) | Volume (ft’) Incremental | Cummulative] Total (e)

8230 (56.4%) 37490 37490 33 220,100 0.0
11349 (77.8%) 51702 14212 5.6 372,000 0.0

12764 (87.5%) 58145 6443 9.0 598,000 0.0

Note: Based on STFATE model run for average ebb tide velocity (0.56 ftsec). Barge (3000 yd’) contained 14,580 fi3 solids and 66,420 fi3
water,

(a) Settled material volume provided by STFATE model output (% of total solids in barge).
(b) Pore volume in settled material assuming same ratio as in original dredged material (66,420 ft® water to 14,580 f’ solids, 4.55 to 1).

(c) Bulk dilution calculated from volume of elutriate cloud divided by the initial 66,420 fi? elutriate volume in barge.
(d) Pore volume divided by bulk dilution

(e) Pore volume supplied by elutriate divided by the initial 66,420 ft’ elutriate volume.




TABLE 7-30 STFATE MODELING RESULTS FOR -
PLACEMENT AT SITE 104 FROM A SPLIT HULL BARGE,

AVERAGE EBB AND FLOOD TIDE SCENARIOS

Average Ebb Tide Scenario
Elutriate Availability to Water Column , "

100% |

Dilution

50%

75%

Dist (ft)

Hour

660
1015
1423
1662
1875
2481
2863
3378
3796
4218
4631
4973
5257
5512
5741

0.50
0.71
0.82
0.93
1.23
1.42
1.68
1.88
2.09
230
2.47
2.61
2.73
2.85

0.33

Dist (ft)

774
1376
1761
2049
2443
2961
3312
3940
4601
5081
5467
5797
6084
6343
6588

Hour

0.38
0.68
0.87
1.02
1.21
1.47
1.64
1.95
2.28
2.52
271
2.88
3.02
3.15
3.27

Dist (ft)
958
1604
2004
2507
2787
3294
3712
4564
5180
5660
6056
6397
6714
6999
7255

Hour

Dilution
59
1303

Dist (ft)
2016
3064

Dilution
39
880

Dist (ft)

2016
8064

30
668

Dilution

Dist (ft)

Dilution

Average Flood Tide Scenario
Elutriate Availability to Water Column "

50%

75%

100%

Dist (ft)
1272
3880
5135
5654
6487
6961
7323
7782
8249
8561

Dilution

Hour
041
1.24
1.65
1.81
2.08
2.23
2.35
2.50
2.65
2.75

Dist (ft)
3477
5083
5906
6909
7465
8188
8637
9041
9543
9932

Hour
1.12
1.63
1.89
2.22
2.39
2.63
2.77
2.90
3.06
3.19

Dist (ft)
3816
5566
6863
7593
8456
8986
9625
10095
10481
10902

Hour
1.22
1.79
2.20
244
2.71
2.88
3.09
3.24
3.36
3.50

~ Dist (f6)

Dilution

Dist (ft)

Dilution

Dist (ft) l

59

1420

3118

12470

40
959

3118
12470

31
731

3118
12470




TABLE 7-31 STFATE MODELING RESULTS FOR -
PLACEMENT AT SITE 104 BY HYDRAULIC PUMPING FROM
A BARGE, AVERAGE EBB AND FLOOD TIDE SCENARIOS

Average Ebb Tide Scenario
Elutriate Availability to Water Column

Average Flood Tide Scenario

50% 75% 100% |
Dilution Dist (ft) Hour Dist (ft) Hour Dist (ft) Hour
50 531 0.26 1086 0.54 1468
100 1518 0.75 2140 1.06 2683
150 2169 1.08 2960 1.47 3583
200 2731 1.35 3608 1.79 4267
250 3213 1.59 4139 2.05 4787
300 3638 1.80 4568 2.27 5220
350 3997 1.98 4931 245 5597
400 4316 2.14 5244 2.60 5955
450 4595 2.28 5536 2.75 6297
500 4837 2.40 5814 2.88 6621
L
| Hour Dilution Dilution | Dist (ft) | Dilution | Dist (ft) |
1 139 2016 94 2016 72 2016
4 1545 8064 1041 8064 787 8064

Elutriate Availability to Water Column

— 1

50% 75% 100% |

Dilution | Dist (ft) Hour Dist (ft) Hour Dist (ft) Hour ||

50 945 0.30 1306 0.42 1637 053 |
100 1721 0.55 2374 0.76 2884 0.92
150 2412 0.77 3208 1.03 4033 1.29
200 2971 0.95 4078 1.31 5024 1.61
250 3552 1.14 4828 1.55 5861 1.88
| 300 4120 1.32 5501 1.76 6604 2.12
350 4630 1.49 6089 1.95 7284 2.34
400 5105 1.64 6647 2.13 7847 2.52
450 5538 1.78 7168 2.30 8378 2.69
500 5935 1.90 7604 2.44 8902 2.86

l Hour | Dilution Dilution | Dist (ft) | Dilution | Dist (ft)

1 213 3118 144 3118 110 _Tﬁ—‘

4 2070 12470 1392 12470 | 1051 12470




TABLE 7-32 STFATE MODELING RESULTS FOR PLACEMENT FROM
A SPLIT HULL BARGE, AVERAGE TIDE SCENARIO AT THE
NORFOLK OCEAN DISPOSAL SITE

Average Tide Scenario
Elutriate Availability to Water Column II

50% 75% 100% I
Dilution | Dist (ft) Hour | Dist (ft) Hour Dist (ft) Hour ||
308 026 | 436 0.37 501 0.42
532 0.45 690 0.58 813 0.68
699 0.59 929 0.78 1127 0.95
857 0.72 1143 0.96 1330 1.12
1026 0.86 1296 1.09 1487 1.25
1314 1.11 1605 1.35 1838 1.55 "
1519 1.28 1857 1.56 2129 1.79
1875 1.58 2265 1.91 2551 2.15
2166 1.82 2569 2.16 2872 2.42
2399 2.02 2811 2.37 3144 2.65
2589 2.18 3021 2.54 3385 2.85
2746 2.31 3219 2.71 3597 3.03
2906 2.45 3402 2.86 3778 3.18
3042 2.56 3563 3.00 3945 3.32
3177 2.67 3707 3.12 4098 3.45
Dilution | Dist(ft) | Dilution | Dist (ft) | Dilution | Dist (ft)J
63 1188 43 1188 [ 33 1188
1483 4752 1000 4752 759 4752 ]




TABLE 7-33A MAXIMUM CONCENTRATIONS OF ANALYTES DETECTED IN 1999 CHANNEL ELUTRIATES THAT EXCEED USEPA
ACUTE SALTWATER CRITERIA

"EPA Brewerton]  C&D C&D Eraighﬁi
SALTWATER | Eastern | Approach| Approach Cralghill | Cralghlll | Craighiil ] Upper Cutoff | Swan | Tolchester| Tolchester| Tolchester

ANALYTE UNIT ACUTE Extenslon | (Surficlal){ (Cores) | Cralghlll | Angle East| Angie West| Entrance | Range Angle | Point North South | Straightening
NON-METALS
CYANIDE MG/L 0.001 0.005
NITROGEN, AMMONIA MG/L 43
SULFIDE, TOTAL MG/L a 0.44
YOCs
DICHLOROMETHANE luGiL] a 160| 22| 120] 110} 110] 110] 170] 160] 34| 680] 16] 30§ 140
SVOCs
BIS(2-ETHYLHEXYL) PHTHALATE | UG/L| a | | 11| | 3.2] | | | 2| | 15] 28 2.2
PESTICIDES
BETA-BHC UG/L a 0.03 0.01 0.01 0.01 0.01 0.02 0.03] 0.03 0.02 0.02 0.02
GAMMA-BHC UG/L 0.16
HEPTACHLOR UG/L 0.053 0.07 0.07 0.07 0.19 0.08 0.06] 0.06
HEPTACHLOR EPOXIDE UG/L 0.053
PCB CONGENERS
TOTAL PCB (ND=0) UG/L a 0.0238 0.0136 0.04 0.0332 0.02 0.0334 0.0032 0.02] 0.0156 0.04 0.0328
TOTAL PCB (ND=1/2) UG/L a 0.0715 0.0599 0.0831 0.0763 0.0695 0.0765 0.0544] 0.0661| 0.0617 0.0831 0.0745
TOTAL PCB (ND=DL) UG/L 0.119 0.109 0.126 0.119 0.119 0.12 0.106] 0.112] 0.108 0.126 0.116
PAHs
FLUORENE JuG/L] a | | | ] 0.08] | | | | | | ]
METALS
ANTIMONY UG/L a 2.9 4.1 33 1.8 2.3 2.4 2.5 3.6 3.2 2.5 1.2 6.1
ARSENIC UG/L 69
BERYLLIUM UG/L a 0.53
CHROMIUM UG/L 1100
COPPER UG/L 4.8 5.8
LEAD UG/L 210
MANGANESE UG/L a 7830 4690 3310 892 4250 3360 1610 2210 7020{ 3950 4980 3540 2470
NICKEL UG/L 74
SELENIUM UG/L 290
SILVER UG/L 1.9 2.3
ZINC UG/L 90

a = no USEPA acute saltwater criterion.




TABLE 7-33B MIXING FACTORS REQUIRED TO COMPLY WITH USEPA ACUTE SALTWATER CRITERIA

USEPA  |Brewerton] C&D C&D Cralghill
SALTWATER| Eastern | Approach| Approach Cralgh!ll | Cralghlll | Cralghlll | Upper | Cutoff | Swan |Tolchester] Tolchester| Tolchester

ANALYTE UNIT ACUTE Extenslon | (Surficlal)] (Cores) | Cralghlll|Angle East] Angle West| Entrance | Range Angle | Polnt North South |Stralghtening
NON-METALS
CYANIDE MG/L 0.001 5
NITROGEN, AMMONIA MG/L 43
SULFIDE, TOTAL MG/L a
VOCs
DICHLOROMETHANE juGL] a | ] | { | i | |
SVOCs
BIS(2-ETHYLHEXYL) PHTHALATE | UG/L | a | i 1 | ] | |
PESTICIDES
BETA-BHC UG/L a
GAMMA-BHC UG/L 0.16
HEPTACHLOR UG/L 0.053 1 1 1 4 2 1
HEPTACHLOR EPOXIDE UG/L 0.053
PCB CONGENERS
TOTAL PCB (ND=0) UG/L a
TOTAL PCB (ND=1/2) UG/L a
TOTAL PCB (ND=DL) UG/L a
PAHs
FLUORENE JUG/L] a | | | | | | |
METALS
ANTIMONY UG/L a
ARSENIC UG/L 69
BERYLLIUM UG/L a
CHROMIUM UG/L 1100
COPPER UG/L 4.8 1
LEAD UG/L 210
MANGANESE UG/L a
NICKEL UG/L 74
SELENIUM UG/L 290
SILVER UG/L 1.9 1
ZINC UG/L 90

a = no USEPA acute saltwater criterion.

Acute criteria based on 1-hr. average exposure concentrations.
Maximum detected concentrations compared to acute criteria.




TABLE 7-34A  MEAN CONCENTRATIONS OF ANALYTES DETECTED IN 1999 CHANNEL ELUTRIATES THAT EXCEED USEPA
CHRONIC SALTWATER CRITERIA

EPA

—
Brewerton

C&D

C&D

Craighlli
SALTWATER| Eastern | Approach| Approach Cralghill | Cralghill | Craighiil] Upper | Cutoff | Swan |Tolchester] Tolchester] Tolchester
ANALYTE UNIT| CHRONIC | Extenslon | (Surficlal)j (Cores) | Cralghlll |Angle East| Angle West | Entrance| Range | Angle | Polnt North South | Stralghtening

NON-METALS

CYANIDE MG/L 0.001 0.005

NITROGEN, AMMONIA MG/L 6.4 10.2 6.45

SULFIDE, TOTAL MG/L 0.002 0.395

VOCs

DICHLOROMETHANE JUG/L| a 160| 22| 120] 110] 110] 110] 170} 160] 34]  680] 16] 30] 140
SVOCs

BIS(2-ETHYLHEXYL) PHTHALATE | UG/L] a | | 6.5] | 2.2| | | | 1.75] i 8.5} 15] 2
PESTICIDES

BETA-BHC UG/L a 0.02 0.01 0.01 0.01 0.01 0.015 0.02 0.02 0.015 0.015 0.015
GAMMA-BHC UG/L a 0.00905 0.00905 0.00905] 0.00905f 0.00905] 0.01405]0.00905 0.01405 0.00865 0.01405
HEPTACHLOR UG/L 0.0036 0.03 0.045 0.045 0.03 0.045 0.105 0.05 0.04 0.04 0.035 0.03 0.025
HEPTACHLOR EPOXIDE UG/L 0.0036 0.015 0.015 0.015 0.02 0.015 0.02 0.02) 0.025 0.02 0.02 0.02
PCB CONGENERS

TOTAL PCB (ND=0) UG/L a 0.0119 0.012 0.02 0.0166 0.01 0.0167 0.0016 0.01] 0.0078 0.0253 0.0181
TOTAL PCB (ND=1/2) UG/L a 0.0617 0.0598 0.0678 0.0644 0.061 0.0645 0.0535| 0.0593] 0.0571 0.0716 0.0645
TOTAL PCB (ND=DL) UG/L a 0.112 0.108 0.116 0.112 0.112 0.112 0.105] 0.109] 0.106 0.118 0.111
PAHs

FLUORENE {uaL| a [ | | | | 0.07| | | | | | 1 |

METALS

ANTIMONY UG/L a 1.95 2.55 2.2 1.4 1.65 1.7 1.75 2.3 2.1 1.75 1.1 3.6
ARSENIC UG/L 36

BERYLLIUM UG/L a 0.315
CHROMIUM UG/L 50

COPPER UG/L 3.1 3.25

LEAD UG/L 8.1 2.1
IMANGANESE UG/L a 6625 4465 2245 847 3280 2750 1565 1960 5520 2620 3830 2210.5 1850
NICKEL UG/L 8.2

SELENIUM UG/L 71

SILVER UG/L a 2.25
ZINC UG/L 81

a = no USEPA chronic saltwater criterion.




TABLE 7-34B MIXING FACTORS REQUIRED TO COMPLY WITH USEPA CHRONIC SALTWATER CRITERIA

ANALYTE

UNIT

EPA
SALTWATER
CHRONIC

Brewerton
Eastern
Extension

C&D
Approach
(Surficial)

C&D
Approach
(Cores)

Craighill

Cralghiil | Craighiil
Angle East| Angie West

Cralghlii
Entrance

Craighlll
Upper
Range

Cutoff
Angle

Swan
Point

Tolchester
North

Tolchester
South

Tolchester
Stralghteniné

NON-METALS

CYANIDE

MG/L

0.00i

NITROGEN, AMMONIA

MG/L

6.4

SULFIDE, TOTAL

MG/L|

0.002

YOCs

DICHLOROMETHANE

JuGrLl

SVoCs

BIS(2-ETHYLHEXYL) PHTHALATE | UG/L]

PESTICIDES

BETA-BHC

UG/L

GAMMA-BHC

UG/L

HEPTACHLOR

UG/L

HEPTACHLOR EPOXIiDE

UG/L

PCB CONGENERS

TOTAL PCB (ND=0)

UG/L

TOTAL PCB (ND=1/2)

UG/L

TOTAL PCB (ND=DL)

UG/L

PAHs

FLUORENE

JUG/L|

METALS

ANTIMONY

UG/L

a

ARSENIC

UG/L

36

BERYLLIUM

UG/L

a

CHROMIUM

UG/L

50

COPPER

UG/L

3.

LEAD

UG/L

8.1

MANGANESE

UG/L

a

NICKEL

UG/L

8.2

SELENIUM

UG/L

71

SILVER

UG/L

a

ZINC

UG/L

8i

a = no USEPA chronic saltwater criterion.

Chronic criteria based on 4-day average exposure concentrations.
Mean detected concentrations compared to chronic criteria.




TABLE 7-35A° MEAN CONCENTRATIONS OF ANALYTES DETECTED IN 1999 CHANNEL ELUTRIATES THAT EXCEED USEPA HUMAN

HEALTH CRITERIA FOR CONSUMPTION OF AQUATIC ORGANISMS
EPA
SALTWATER|Brewerton| C&D C&D Cralghlll
HUMAN Eastern | Approach | Approach Cralghill | Cralghlll | Cralghlll | Upper Tolchester| Tolchester] Tolchester
ANALYTE UNIT HEALTH | Extenslon | (Surficlal)| (Cores) | Cralghlll{Angle East] Angle West| Entrance Range North South | Stralghtening
NON-METALS
CYANIDE MG/L 0.005
NITROGEN, AMMONIA MG/L a . . . . . . . . 5.955
SULFIDE, TOTAL MG/L
VOCs
DICHLOROMETHANE UG/L |
SVOCs
BIS(2-ETHYLHEXYL) PHTHALATE | UG/L | 59
PESTICIDES
BETA-BHC UG/L
GAMMA-BHC UG/L
JHEPTACHLOR UG/L
HEPTACHLOR EPOXIDE UG/L
PCB CONGENERS
TOTAL PCB (ND=0) UG/L
TOTAL PCB (ND=1/2) ) UG/L
TOTAL PCB (ND=DL) UG/L
PAHs
FLUORENE UG/L |
METALS
ANTIMONY UG/L
ARSENIC UG/L
BERYLLIUM UG/L
CHROMIUM UG/L
COPPER UG/L
LEAD UG/L
MANGANESE UG/L
NICKEL UG/L
SELENIUM UG/L
SILVER UG/L
ZINC UG/L

a = no USEPA human health saltwater criterion.




TABLE 7-35B MIXING FACTORS REQUIRED TO COMPLY WITH USEPA HUMAN HEALTH SALTWATER CRITERIA FOR CONSUMPTION OF
AQUATIC ORGANISMS

EPA
SALTWATER| Brewerton| C&D C&D Cralghill
HUMAN Eastern | Approach| Approach Craighlll | Cralghlil | Cralghlll | Upper Tolchester| Tolchester| Tolchester
] ANALYTE UNIT| HEALTH |Extension|(Surficlal)] (Cores) | Cralghlll {Angle East| Angle West| Entrance | Range North South | Stralghtening
NON-METALS
CYANIDE MG/L
NITROGEN, AMMONIA MG/L
SULFIDE, TOTAL MG/L

VOoCs

DICHLOROMETHANE JUG/L{
SVOCs

BIS(2-ETHYLHEXYL) PHTHALATE | UG/L|
PESTICIDES

BETA-BHC UG/L
GAMMA-BHC UG/L
HEPTACHLOR UG/L
HEPTACHLOR EPOXIDE UG/L
PCB CONGENERS
TOTAL PCB (ND=0) UG/L
TOTAL PCB (ND=1/2) UG/L
TOTAL PCB (ND=DL) UG/L
PAHSs

FLUORENE ~{uG/L]
METALS

ANTIMONY UG/L
ARSENIC UG/L
BERYLLIUM UG/L
CHROMIUM UG/L
COPPER UG/L
LEAD UG/L
MANGANESE UG/L
NICKEL UG/L
SELENIUM UG/L
SILVER UG/L
ZINC UG/L

a = no USEPA human health saltwater criterion.

Human health criteria based on daily iifetime (70-year) average consumption of aquatic organisms.
Mean detected concentrations compared to chronic criterla.




TABLE 7-36 MIXING FACTORS FOR ANALYTES IN CHANNEL ELUTRIATES THAT EXCEED CRITERIA

Values in parenthesis indicate the estimated time and distance required to achieve the required dilution for open-water at Site 104.

Brewerton, Eastern Ext.

Analyte EPA Acute Aquatic Life = EPA Chronic Aquatic Life EPA Human Health

ARSENIC

3(0.16 hrs, 322 ft)

MANGANESE

66 (1.39 hrs, 2799 f1)

TOTAL PCB (ND=0)

7 (0.33 hirs, 666 ft)

TOTAL PCB (ND=1/2DL)

36 (0.96 hrs, 1940 ft)

TOTAL PCB (ND=DL)

66 (1.39 hrs, 2788 ft)

HEPTACHLOR

8 (0.36 hrs, 723 ft)

14 (0.52 hrs, 1056 ft)

HEPTACHLOR EPOXIDE

4(0.21 hrs, 420 ft)

14 (0.5 hrs, 1012 ft)

C&D Approach Channels (Cores)

Analyte

EPA Acute Aquatic Life

EPA Chronic Aquatic Life

EPA Human Health

ARSENIC

2 (0.08 hrs, 149 ft)

MANGANESE

22 (0.74 hrs, 1482 ft)

TOTAL PCB (ND=0)

12 (0.43 hrs, 862 ft)

TOTAL PCB (ND=1/2DL)

40 (1.02 hrs, 2043 f1)

TOTAL PCB (ND=DL)

68 (1.41 hrs, 2833 ft)

HEPTACHLOR

1 (0.03 hrs, 64 ft)

13 (0.46 hrs, 924 ft)

21 (0.72 hrs, 1440 f1)

C&D Approach Channels (Surficial)

Analyte

EPA Acute Aquatic Life

EPA Chronic Aquatic Life

EPA Human Health

ARSENIC

2 (0.12 hrs, 236 f1)

COPPER

1 (0.02 hrs, 41 ft)

1 (0 hrs, 10 fi)

MANGANESE

45 (1.12 hrs, 2256 ft)

TOTAL PCB (ND=0)

7 (0.33 hrs, 669 ft)

TOTAL PCB (ND=1/2DL)

35(0.95 hrs, 1913 ft)

TOTAL PCB (ND=DL)

63 (1.36 hrs, 2746 f1)

HEPTACHLOR

1 (0.03 hrs, 64 ft)

13 (0.46 hrs, 924 ft)

21 (0.72 hrs, 1440 1)

HEPTACHLOR EPOXIDE

4 (0.21 hrs, 420 ft)

14 (0.5 hrs, 1012 ft)

Note: Time and distance modeled using STFATE assuming average ebb tide velocities, 75% elutriate availability, and placement via split hull barge.
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TABLE 7-36 (CONTINUED)

Craighili
Anaiyte EPA Acute Aquatic Life =~ EPA Chronic Aquatic Life EPA Human Heaith
ARSENIC 1 (0.04 hrs, 85 ft)
MANGANESE 8 (0.36 hrs, 727 ft)
HEPTACHLOR 8 (0.36 hrs, 723 ft) 14 (0.52 hrs, 1056 ft)
Craighili Angle East
Analyte EPA Acute Aquatic Life = EPA Chronic Aquatic Life EPA Human Heaith
NITROGEN, AMMONIA 2 (0.06 hrs, 118 ft)
ARSENIC 6 (0.31 hrs, 623 fi)
MANGANESE 33 (0.92 hrs, 1849 ft)
TOTAL PCB (ND=0) 10 (0.38 hrs, 767 ft)
TOTAL PCB (ND=1/2DL) 38 (0.98 hrs, 1975 f)
TOTAL PCB (ND=DL) 66 (1.39 hrs, 2794 f1)
HEPTACHLOR 1(0.03 hrs, 64 fi) 13 (0.46 hrs, 924 ft) 21 (0.72 hrs, 1440 ft)
HEPTACHLOR EPOXIDE 4(0.21 hrs, 420 ft) 14 (0.5 hrs, 1012 ft)
Craighili Angie West
Analyte EPA Acute Aquatic Life = EPA Chronic Aquatic Life EPA Human Health
ARSENIC 3 (0.15 hrs, 308 ft)
MANGANESE 28 (0.83 hrs, 1667 ft)
TOTAL PCB (ND=0) 6 (0.3 hrs, 596 ft)

TOTAL PCB (ND=1/2DL)

36 (0.96 hrs, 1930 ft)

TOTAL PCB (ND=DL)

66 (1.39 hrs, 2792 ft)

HEPTACHLOR

4 (0.18 hrs, 371 ft)

29 (0.86 hrs, 1731 ft)

50 (1.21 hrs, 2443 ft)

HEPTACHLOR EPOXIDE

6 (0.28 hrs, 569 ft)

18 (0.64 hrs, 1278 ft)

Note: Time and distance modeled using STFATE assuming average ebb tide velocities, 75% elutriate availability, and placement via split hull barge.
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Craighill Entrance

Analyte

TABLE 7-36 (CONTINUED)

EPA Acute Aquatic Life = EPA Chronic Aquatic Life

EPA Human Health

NITROGEN, AMMONIA

1(Ohrs,2ft)

ARSENIC

4 (0.18 hrs, 373 ft)

MANGANESE

16 (0.56 hrs, 1135 ft)

TOTAL PCB (ND=0)

10 (0.38 hrs, 769 ft)

TOTAL PCB (ND=1/2DL)

38 (0.98 hrs, 1977 ft)

TOTAL PCB (ND=DL)

66 (1.39 hrs, 2795 ft)

HEPTACHLOR

2 (0.05 hrs, 101 ft) 14 (0.51 hrs, 1030 ft)

24(0.76 hrs, 1532 ft)

HEPTACHLOR EPOXIDE

4(0.21 hrs, 420 ft)

14 (0.5 hrs, 1012 ft)

Craighill Upper Range

Cutoff Angle

Note: Time and distance modeled using STFATE assuming average ebb tide velocities, 75% elutriate availability, and placement via split hull barge.

Analyte

EPA Acute Aquatic Life =~ EPA Chronic Aquatic Life

EPA Human Health

ARSENIC

3(0.13 hrs, 270 ft)

MANGANESE

20(0.67 hrs, 1356 ft)

TOTAL PCB (ND=1/2DL)

31 (0.9 hrs, 1808 ft)

TOTAL PCB (ND=DL)

62 (1.35 hrs, 2722 ft)

HEPTACHLOR EPOXIDE

6 (0.28 hrs, 569 ft)

18 (0.64 hrs, 1278 ft)

Analyte

EPA Acute Aquatic Life = EPA Chronic Aquatic Life

EPA Human Health

ARSENIC

4 (0.22 hrs, 439 ft)

MANGANESE

55 (1.28 hrs, 2579 ft)

TOTAL PCB (ND=0)

6 (0.3 hrs, 596 ft)

TOTAL PCB (ND=1/2DL)

35 (0.95 hrs, 1906 ft)

TOTAL PCB (ND=DL)

64 (1.37 hrs, 2757 ft)

HEPTACHLOR

1 (0.01 hrs, 26 ft) 11 (0.4 hrs, 806 ft)

19 (0.66 hrs, 1327 fi)

HEPTACHLOR EPOXIDE

6 (0.28 hrs, 569 ft)

18 (0.64 hrs, 1278 ft)
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Inside Site 104

Ocean Reference

Outside Site 104

Swan Point

Analyte

TABLE 7-36 (CONTINUED)

EPA Acute Aquatic Life

EPA Chronic Aquatic Life

EPA Human Health

SULFIDE, TOTAL

700 (3.65 hrs, 7365 ft)

ARSENIC

4 (0.18 hrs, 373 ft)

MANGANESE

10 (0.38 hrs, 763 ft)

HEPTACHLOR

8 (0.36 hrs, 723 ft)

14 (0.52 hrs, 1056 ft)

HEPTACHLOR EPOXIDE

5(0.24 hrs, 477 ft)

15 (0.55 hrs, 1108 ft)

Analyte

EPA Acute Aquatic Life

EPA Chronic Aquatic Life

EPA Human Health

SULFIDE, TOTAL

245 (2.5 hrs, 5033 ft)

TRIBUTYLTIN

Analyte

EPA Acute Aquatic Life

EPA Chronic Aquatic Life

EPA Human Health

ARSENIC

6 (0.3 hrs, 610 ft)

MANGANESE

34 (0.93 hrs, 1887 ft)

TOTAL PCB (ND=0)

9 (0.37 hrs, 748 ft)

TOTAL PCB (ND=1/2DL)

38 (0.98 hrs, 1982 ft)

TOTAL PCB (ND=DL)

67 (1.4 hrs, 2819 ft)

HEPTACHLOR

8 (0.36 hrs, 723 ft)

14 (0.52 hrs, 1056 ft)

Analyte

EPA Acute Aquatic Life

EPA Chronic Aquatic Life

EPA Human Health

ARSENIC

3 (0.17 hrs, 351 f)

MANGANESE

26 (0.8 hrs, 1611 ft)

TOTAL PCB (ND=0)

5(0.24 hrs, 472 ft)

TOTAL PCB (ND=1/2DL)

34 (093 hrs, 1871 ft)

TOTAL PCB (ND=DL)

63 (1.36 hrs, 2734 ft)

HEPTACHLOR

1 (0.01 hrs, 26 ft)

11 (0.4 hrs, 806 ft)

19 (0.66 hrs, 1327 ft)

HEPTACHLOR EPOXIDE

7(0.33 hrs, 663 ft)

23 (0.74 hrs, 1493 ft)

Note: Time and distance modeled using STFATE assuming average ebb tide velocities, 75% elutriate availability, and placement via split hull barge.
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Tolchester Channel - North
Analyte

TABLE 7-36 (CONTINUED)

EPA Acute Aquatic Life = EPA Chronic Aquatic Life

EPA Human Health

CYANIDE

5 (0.26 hrs, 523 ft) 5(0.26 hrs, 523 ft)

ARSENIC

4 (0.19 hrs, 380 ft)

MANGANESE

38(0.98 hrs, 1984 ft)

TOTAL PCB (ND=0)

15 (0.55 hrs, 1093 ft)

TOTAL PCB (ND=1/2DL)

42 (1.06 hrs, 2149 ft)

TOTAL PCB (ND=DL)

69 (1.42 hrs, 2860 ft)

HEPTACHLOR

10 (0.38 hrs, 766 ft)

17 (0.59 hrs, 1187 ft)

HEPTACHLOR EPOXIDE

6 (0.28 hrs, 569 ft)

18 (0.64 hrs, 1278 ft)

Tolchester Channel - South
Analyte

EPA Acute Aquatic Life = EPA Chronic Aquatic Life

EPA Human Health

SULFIDE, TOTAL

198 (2.26 hrs, 4568 ft)

ARSENIC

2(0.11 hrs, 222 ft)

MANGANESE

22 (0.73 hrs, 1469 ft)

HEPTACHLOR

8(0.36 hrs, 723 ft)

14 (0.52 hrs, 1056 ft)

HEPTACHLOR EPOXIDE

6 (0.28 hrs, 569 ft)

18 (0.64 hrs, 1278 ft)

Tolchester Straightening
Analyte

EPA Acute Aquatic Life = EPA Chronic Aquatic Life

EPA Human Health

ARSENIC

13 (0.48 hrs, 966 ft)

BERYLLIUM

3(0.14 hrs, 291 ft)

MANGANESE

19 (0.65 hrs, 1296 ft)

SILVER

1 (0.02 hrs, 42 ft)

TOTAL PCB (ND=0)

11 (0.39 hrs, 789 ft)

TOTAL PCB (ND=1/2DL)

38 (0.98 hrs, 1977 ft)

TOTAL PCB (ND=DL)

65 (1.38 hrs, 2782 ft)

HEPTACHLOR

7 (0.33 hrs, 663 ft)

12 (0.44 hrs, 874 ft)

HEPTACHLOR EPOXIDE

6 (0.28 hrs, 569 ft)

18 (0.64 hrs, 1278 ft)

Note: Time and distance modeled using STFATE assuming average ebb tide velocities, 75% elutriate availability, and placement via split hull barge.
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8. TOXICITY TESTING

EA’s Ecotoxicology Laboratory performed water column and whole sediment toxicity testing on
sediment composites collected from the approach channels, from Placement Site 104, from an
Outside Placement Site 104 reference area, and from the Norfolk Ocean Disposal Site reference
area. The testing was in compliance with ITM requirements. The toxicity testing program
consisted of acute water column bioassays with Mysidopsis bahia (opossum shrimp),
Cyprinodon variegatus (sheepshead minnow), Mytilus sp. (blue mussel), and Menidia beryllina
(inland silverside), and 10-day whole sediment toxicity tests with Neanthes arenaceodentata
(estuarine polychaete) and Leptocheirus plumulosus (estuarine amphipod). Acute water column
bioassays with Arbacia punetulata (purple sea urchin) were initially conducted. However,
USEPA Region III did not recommend this species, and USEPA representatives indicated that
this species did not accurately represent aquatic organisms that could potentially be impacted in
the Bay. The results of these tests are not discussed in this chapter, but are provided in

- Attachment V. The acute water column bioassays and the whole sediment toxicity tests
evaluated the effects of exposure to the sediment elutriates and whole-sediment, respectively, on
survival of the test organisms. '

8.1 METHODS

The toxicity testing program consisted of three separate sequential rounds of testing:

e Round I: Initial water column and solid phase testing with sediment from the approach
channels and from Inside Placement Site 104 (September-November 1999).

® Round 2: Additional water column and solid phase testing conducted in response to
recommendations from USEPA Region IlI-Philadelphia. Additional testing with
sediment from an Outside Placement Site 104 reference area and additional testing of
sediment from approach channels and Inside Placement Site 104 with additional test
species (December 1999-February 2000) was conducted.

® Round 3: Testing of Ocean Reference sediment (in conjunction with Woodrow Wilson
Bridge sediment testing program) (February-March 2000).

A summary of the toxicity testing schedule is provided in Table 8-1. The water column and
whole sediment toxicity testing was conducted in accordance with USEPA/USACE guidance
(1998) and EA (1996). The testing procedures, acceptability criteria, and quality assurance
protocols are fully documented in the Quality Assurance Project Plan (QAPP) for the
ecotoxicological testing program (EA 2000c) (Appendix B). To take advantages in efficiencies
from testing on two concurrent programs using the same ocean placement reference site, testing
procedures for the Ocean Reference sediment followed the same methodology as the Site 104
testing and are documented in the ecotoxicology QAPP for the Woodrow Wilson Bridge project
(EA 2000b).
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Original data sheets, records, memoranda, notes, and computer printouts for toxicity testing
components are archived at EA’s Baltimore Office in Sparks, Maryland. These data will be
retained for a period of 5 years unless a longer period of time is requested by USACE-Baltimore
District.

8.1.1 Sample Receipt and Preparation

Approximately 20 gallons of composited sediment from each sampling reach were required for
the ecotoxicological (including bioaccumulation) testing. Sediment composites for the
ecotoxicological testing are described in Table 8-2. Processing and homogenization of sediment
followed procedures described in Chapter 4.

After completion of processing, compositing, and homogenization, reach composites and site
water samples were logged in and assigned EA laboratory accession numbers. The sediment and
water samples were stored in the dark in a secured walk-in cooler at 4°C until used for testing.
Prior to use in toxicity testing, large rocks and debris were manually removed and discarded
from each sample. Table 8-3A summarizes the sample identifications, accession numbers, and
collection and receipt information for sediment and water from the approach channels, inside
Placement Site 104, and outside Placement Site 104. Table 8-3B summarizes the sample
identifications, accession numbers, and collection and receipt information for sediment and water
collected from the Ocean Reference site. Copies of chain-of-custody records are provided in
Attachments V-A and V-B for approach channels/Site 104 and Ocean Reference, respectively.

8.1.2 Water Column Testing

For the water column toxicity testing, elutriates were prepared from each composited sediment
sample. Prior to elutriate preparation, the site water for each sampling reach was salinity
adjusted to 30 ppt, as per USEPA/USACE (1998) guidance for the selected test species, using
Forty Fathoms synthetic sea salts. Following USEPA/USACE (1998) guidance, a subsample of
each homogenized sediment was combined with its respective site water in a 1:4 sediment to '
water ratio, on a volume/volume basis. The sediment/water combination was thoroughly mixed
by vigorous aeration and manually stirring for 30 minutes at 20°C, and was then allowed to
settle for one hour. After settling, the supernatant was decanted off and used for the water
column acute toxicity testing. All elutriates were used for testing within 24 hours of preparation.

Static, non-renewal bioassays were conducted on the prepared elutriates using Mysidopsis bahia
(opossum shrimp), Cyprinodon variegatus (sheepshead minnow), Menidia beryllina (inland
silverside), and Mytilus sp. (blue mussel). The test organisms were acquired from scientific
organism vendors and, when appropriate, gradually acclimated to test temperature and salinity
prior to use in testing. The Mytilus sp. testing was performed by Northwestern Aquatic Sciences
(NAS) located in Newport, Oregon. Elutriates for the Mytilus sp. testing were prepared by EA’s
Ecotoxicology Laboratory, shipped via overnight delivery on the day of preparation, and were
used by NAS for the Mytilus sp. test within 24 hours of preparation.
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8.1.2.1  Mysidopsis bahia and Cyprinodon variegatus Water Column Toxicity Testing

Approach Channels and Inside Placement Site 104 (Round 1)

The 96-hour toxicity tests with M. bahia and C. variegatus were conducted in two batches
(25-29 October 1999, 26-30 October 1999). Two lots of test organisms per species were
acquired from Cosper Environmental Services, Inc. (Bohemia, New York). For use in the 25
October testing, stocks of M. bahia (Iot number MB-402) and C. variegatus (CV-287) were
received at EA on 23 October from Cosper Environmental Services. Additional lots from
Cosper Environmental Services, M. bahia (1ot MB-403) and C. variegatus (1ot CV-288), were
received on 26 October for use in toxicity testing the same day. The opossum shrimp and
sheepshead minnows were fed freshly hatched Artemia sp. nauplii (<24 hours old) during
holding.

Outside Placement Site 104 (Round 2)

The 96-hour toxicity tests with M. bahia and C. variegatus were conducted 4-8 January 2000.
An additional test with the Inside Site 104 sediments was conducted concurrently with the
Outside Site 104 sediment to compare the consistency of results for the Inside Site 104 testing in
Round 1 and Round 2. Test organisms were acquired from Aquatic BioSystems (Fort Collins,
Colorado). The lots of organisms MB-413 (M. bahia) and CV-304 (C. variegatus) were received
on 4 January 2000 from Aquatic BioSystems for use in toxicity testing the same day. The
opossum shrimp and sheepshead minnows were fed freshly hatched Artemia sp. nauplii (<24
hours old) during holding.

Ocean Reference Site (Round 3)

The 96-hour toxicity test with M. bahia was conducted on 16-20 February 2000. The test
organisms were acquired from Aquatic BioSystems (Fort Collins, Colorado). The organisms,
M. bahia (lot MB-422), were received at EA on 15 February 2000. The opossum shrimp were
fed freshly hatched Artemia sp. nauplii (<24 hours old) during holding. C. variegatus tests were
not conducted under the Woodrow Wilson Bridge testing program.

Test concentrations of 100, 50, and 10 percent elutriate were prepared by measuring aliquots of
elutriate in a graduated cylinder and bringing to final volume with artificial seawater. A dilution
water control of artificial seawater was also prepared. The artificial seawater was prepared by
mixing Forty Fathoms synthetic sea salts with laboratory water to a final salinity of 30 ppt. The
source of the laboratory water was the City of Baltimore municipal tap water which was passed
through a high-capacity, activated carbon filtration system. This synthetic seawater formulation
has proven acceptable for aquatic toxicological studies, and has been used successfully at EA for
maintaining multigeneration cultures of M. bahia, and for holding healthy populations of
estuarine and marine species. Batches of artificial seawater were aerated and aged at least 24
hours prior to use in testing. -
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The opossum shrimp and sheepshead minnow testing utilized 1-L beakers as test chambers.
Each beaker contained 250 ml of test solution, and there were five replicate beakers per test
concentration. Ten organisms were randomly introduced into each replicate for a total of

50 organisms per concentration. The test chambers were maintained at 20+ 1 °C with a 16-hour
light/8-hour dark photoperiod. Temperature, pH, and dissolved oxygen were measured in one
replicate of each concentration daily for the 96-hour exposure period. Due to the size of the
water quality probe and the danger of injury to the test organisms, salinity was measured in each
concentration only at test initiation (prior to introduction of the test organisms) and at
termination. A summary of water quality measurements is presented in Table 8-4A and 8-4B
(M. bahia—approach channels and Site 104), Table 8-4C (M. bahia- ocean reference), and Tables
8-5A and 8-5B (C. variegatus—approach channels and Inside Site 104). The number of live
organisms were counted daily and recorded on the test data sheets. The opossum shrimp were
fed freshly hatched Artemia sp. daily to avoid cannibalism during testing. Copies of the
opossum shrimp and sheepshead minnow acute toxicity test data sheets are included in
Attachments V-A and V-B, for the approach channel/Site 104 and the Ocean Reference,
respectively.

8.2.1.2 Menidia beryllina Water Column Toxicity Testing

Approach Channels, Inside Placement Site 104, and Outside Placement Site 104 (Round 2)

The 96-hour M. beryllina acute toxicity tests were conducted in five batches (20-24, 21-25, and
25-29 January 2000, and 4-8 and 7-11 February 2000). The test methodologies followed those of
the M. bahia and C. variegatus water column testing with the exception of the test volume per
chamber. Each test chamber for the M. beryllina testing contained 200 ml of test solution.

The M. beryllina toxicity testing was performed with 9-14 day old fish (hatched within a 24-hour
period). During the testing program, five lots of M. beryllina were acquired from Aquatic
BioSystems (Fort Collins, Colorado), and were gradually acclimated to test conditions in EA’s
Culture Facility prior to use in testing. The M. beryllina were fed Artemia nauplii at the 48-hour
intermediate observation period during testing.

Ocean Reference (Round 3)

The 96-hour toxicity test with M. beryllina was conducted on 16-20 February 2000. The test
organisms were acquired from Aquatic BioSystems (Fort Collins, Colorado). The organisms,
M. menidia (lot MS-080), were received at EA on 15 February 2000, and were gradually
acclimated to test conditions in EA’s Culture Facility prior to use in testing. The M. beryllina
were fed Artemia sp, nauplii (<24 hours old) during the holding period.

A summary of water quality parameters measured during the M. beryllina testing is presented in
Tables 8-6A (approach channels, Inside Site 104, and Outside Site 104) and 8-6B (Ocean
Reference). Attachments V-A and V-B contain copies of the data sheets from the M. beryllina
toxicity testing for the approach channels/Site 104 and ocean testing, respectively.
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8.1.2.3.1 Mytilus sp. Water Column Toxicity Testing

The Mytilus sp. bivalve embryo-larval toxicity testing was conducted by Northwestern Aquatic
Sciences (NAS) located in Newport, Oregon. The 30 ppt salinity elutriates were prepared by EA
on 20 December 1999 (approach channels and Site 104) and on 14 February 2000 (Ocean
Reference), packed on wet ice the same day as the elutriate preparation, and shipped by
overnight courier to NAS. The bivalve toxicity tests were initiated by Northwestern upon receipt
of the elutriate samples on 21 December 1999 and on 15 February 2000.

The adult mussels were acquired from Carlsbad Aquafarm (Carlsbad, California) on

21 December 1999 and 15 February 2000. The mussels were induced to spawn by gradually
cycling the temperature of the holding water several times through the range of 15-23°C.
Spawning animals were rinsed and isolated in small dishes containing clean filtered seawater for
collection of gametes. Four females and three males were isolated for gamete collection.

Unfertilized eggs were rinsed and suspended in clean seawater at a concentration of
approximately 5,000 eggs/ml. Sufficient sperm was added to the egg suspension to achieve an
approximate sperm to eggs ratio of 5:1. Ten minutes after sperm addition, the suspension was
filtered through a 25 xm Nitex® screen to remove remaining sperm, and the embryos were re-
suspended and adjusted to achieve a stock concentration of about 2,500 embryos/ml.

Test chambers were 30 ml borosilicate glass vials containing 10 ml of test solution. Test
concentrations of 100, 50, 10, and 0 percent elutriate were prepared using 30 ppt site water
(Yaquina Bay, Oregon) for the dilution. A laboratory control of natural clean seawater was also
utilized. At test initiation, 100 ul of well-mixed embryo suspension was added to each test
chamber. The tests were maintained at 151 1°C with a 16-hour light/8-hour dark photoperiod.
Temperature, pH, dissolved oxygen, and salinity were measured daily on surrogate test chambers
(without test organisms). A summary of water quality measurements from the Mytilus sp. testing
is provided in Table 8-7A (approach channels, Inside Site 104, Outside Site 104) and Table 8-7B
(Ocean Reference). The toxicity tests were terminated on 23 December 1999 and 17 February
2000 by adding 1 ml of 37 percent buffered formalin to each test chamber. The preserved
embryos were observed microscopically, to determine the percentage of normally developed
larvae. The complete reports for the Mytilus sp. elutriate testing are presented in Attachments
V-A and V-B.

8.1.3 Whole Sediment Testing
8.1.3.1 Neanthes arenaceodentata and Leptocheirus plumulosus Whole Sediment Testing

Approach Channels and Inside Site 104 (Round 1)

Whole sediment toxicity testing was conducted with the estuarine polychaete Neanthes
arenaceodentata and the estuarine amphipod Leptocheirus plumulosus. The approach channel
and Inside Site 104 sediments were evaluated on 22 October-1 November with

Baltimore Harbor Approach Channels and Placement Site 104 USACE-Baltimore District
Dredged Material Evaluation Draft Report October 2000
8-5




N. arenaceodentata and on 23 October-2 November 1999 with L. plumulosus. - The polychaete
worms (organism lot numbers NA-005) were acquired from Dr. Donald Riesh, California State
University (Long Beach, California) on 21 October 1999, and the amphipods (LP-010) were
acquired from University of Maryland, Wye Research and Education Center (Queenstown,
Maryland) on 21 October 1999. During the holding period, the organisms were gradually
acclimated to laboratory water at 20°C and to the appropriate test salinity [20 (+10%) ppt for
Leptocheirus plumulosus and 30 (£10%) ppt for Neanthes arenaceodentata, as per
USEPA/USACE (1998)].

Outside Site 104 (Round 2)

Additional lots of N. arenaceodentata and L. plumulosus were acquired for the later testing of
the Outside Site 104 reference sediment. The Inside Site 104 sediment was re-run concurrently
with the Outside Site 104 tests to compare the consistency of results for Inside Site 104 testing in
Round 1 and Round 2. The N. arenaceodentata lot (NA-006) was received on 28 December
from Dr. Donald Reish for use in toxicity testing on 30 December 1999. The

L. plumulosus lot (LP-012) was acquired from Aquatic BioSystems on 27 January for use in
toxicity testing on 28 January 2000.

Ocean Reference (Round 3)

L. plumulosus (organism lot # NA-005) were acquired from Aquatic BioSystems (Fort Collins,
CO) on 23 February 2000. During the holding period, the organisms were gradually acclimated
to laboratory water at 20°C. Based on recommendations from USEPA Region III, a lower
Chesapeake Bay control sediment (collected from a USEPA Region III approved location) was
tested in place of the Ocean Reference Site sediment. L. plumulosus are sensitive to sediment
grain size characteristics (USEPA 1993b). This species of estuarine amphipod prefers fine
sediment characteristic of the Chesapeake Bay and does not typically survive well in coarse-
grained sandy sediment. The lower Chesapeake Bay control sediment was tested in place of the
Ocean Reference sediment to reduce the potential for adverse grain-size effects on survival.

The whole sediment toxicity tests were conducted as static, non-renewal tests with 10 days of
exposure to the whole sediments and overlying water. Artificial seawater (Forty Fathoms sea
salts) at 30 ppt salinity for N. arenaceodentata and 20 ppt salinity for L. plumulosus was used as
the overlying water. The sediments and overlying water were added to the test chambers, and
the suspended sediments were allowed to settle 1-3 days. During the settling period, ammonia
was monitored in the overlying water of each sediment test chamber as directed by
USEPA/USACE guidance to ensure that ammonia was not an artifact of the sediment test. No
replacement of the overlying water was required due to the low measured levels of ammonia
(<2 mg/L NH3-N). The addition of the test organisms to the exposure chambers marked the
initiation of the toxicity tests. A natural Chesapeake Bay sediment was used as a laboratory
control for the whole sediment toxicity tests.

The N. arenaceodentata and L. plumulosus tests utilized 1-L beakers as the exposure chambers,
with each beaker containing 200 ml of sediment and 700 ml of overlying water. There were five
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replicate chambers for each sediment sample and control. Test organisms were randomly
assigned to the test chambers. The N. arenaceodentata test had 5 organisms per replicate for a
total of 25 organisms exposed per sample, while the L. plumulosus test had either 20 or 25
organisms per replicate chamber for a total of 100 organisms per sample (23 October 1999
testing) or 125 organisms per sample (28 January 2000 testing).

The tests were maintained at 20+ 1°C with a 16-hour light/8-hour dark photoperiod. Water
quality measurements of temperature, pH, dissolved oxygen, and salinity were recorded daily on
one replicate of each sample and control. Water quality parameters measured during the

N. arenaceodentata testing are summarized in Tables 8-8A (approach channels and Inside Site
104) and 8-8B (Outside and Inside Site 104). Water quality parameters measured during the

L. plumulosus testing are summarized in Tables 8-9A (approach channels and Inside Site 104),
8-9B (Outside and Inside Site 104), and 8-9C (Ocean Reference). Additionally, test chambers
were visually inspected daily for abnormal organism behavior/lack of burrowing. The test
organisms were not fed during the 10-day exposure period.

After 10 days of exposure, the test organisms were retrieved from the samples and the number of
live organisms per replicate was recorded. Copies of the original data sheets for the

N. arenaceodentata and the L. plumulosus testing are included in Attachments V-A (approach
channels/Site 104) and V-B (Ocean Reference), respectively.

8.1.3.2 Mysidopsis bahia Whole Sediment Testing

For the Ocean Reference sediment, Mysidposis bahia was tested as the second species for the
whole sediment bioassays. The Ocean Reference sediment was tested in conjunction with
another testing program (Woodrow Wilson Bridge) that requested M. bahia testing, rather than
Neanthes arenaceodentata. Either species is acceptable to USEPA Region III for evaluatmg
open water and ocean placement.

The opossum shrimp (lot MB-423) were acquired from Aquatic BioSystems on 18 February
2000. During the holding period, the organisms were gradually acclimated to laboratory water at
20°C and at the required test salinity (30 ppt).

The whole sediment toxicity tests were conducted as static, non-renewal tests with 10 days of
exposure to the whole sediments and overlying water. Artificial seawater (Forty Fathoms sea
salts) at 30 ppt salinity for M. bahia was used as the overlying water. The sediments and
overlying water were added to the test chambers on 17 February 2000, and the suspended
sediments were allowed to settle 1-5 days. During the settling period, ammonia was monitored
in the overlying water of each sediment chamber. Due to the low measured levels of ammonia
(<2 mg/L NH3-N), no replacement of the overlying water was required. The addition of the test
organisms to the exposure chambers marked the initiation of the toxicity tests. The M. bahia
whole sediment toxicity tests were initiated on 18 February 2000. A natural Chesapeake Bay
sediment was used as a laboratory control for the M. bahia tests.

The M. bahia tests utilized 1-L beakers as the exposure chambers, with each beaker containing
300 ml of sediment and 650 ml of overlying water. There were five replicate chambers for each
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sediment sample and control. Test organisms were randomly assigned to the test chambers. The
M. bahia tests had 10 organisms per replicate for a total of 50 organisms exposed per sample.

The tests were maintained at 20: 1 °C with a 16-hour light/8-hour dark photoperiod. Water
quality measurements of temperature, pH, dissolved oxygen, and salinity were recorded daily on
one replicate of each sample and control. Water quality parameters measured during the Ocean
Reference M. bahia testing are summarized in Table 8-10. The test organisms were not fed
during the 10-day exposure period. After 10 days of exposure, the test organisms were retrieved
from the samples and the number of live organisms per replicate was recorded. Copies of the

* original data sheets for the M. bahia testing are included in Attachment V-B.

8.1.4 Data Analysis / Statistics

Statistical analyses were performed on the water column and whole sediment test data according
to USEPA/USACE (1998) guidance. Survival (or larval development) of the organisms exposed
to the test material for the prescribed time period was statistically compared (p=0.05) to either
the laboratory control (elutriate tests) or the reference sediment (whole-sediment tests) as
appropriate for each test using the student t-test.

For the elutriate testing, a 96-hour LC50 (median lethal concentration), or EC50 (median
effective concentration for Mytlius sp.), was calculated for each test species using either the
linear interpolation, trimmed Spearman-Karber method (Hamilton et al., 1977), or probit method
(as described by Stephan 1977). The LC50 is an estimate of the elutriate concentration that is
lethal to 50 percent of the test organisms, or that creates a sub-lethal effect on the development of
50 percent (EC50) of the test organisms, in the time period prescribed by the test. If survival in
the 100 percent elutriate concentration was at least 10 percent lower than the dilution water
control, then a statistical comparison (t-Test) was performed between the 100 percent elutriate
concentration and the control. The t-test was based on the assumptions that the observations
were independent and normally distributed, and that the variances of the observations were equal
between the two groups. The F-Test was used to test for homogeneity of variance. The test for
normality was the Shapiro-Wilk’s Test. When the data did not meet the normality assumption,
the nonparametric test, Wilcoxon’s Rank-Sum Test, was used to analyze the data. An arc sine
(square root [Y]) transformation was performed on the survival percentages, where appropriate.

For data sets in which the 100 percent concentration was statistically different from the control,
an addition analysis was performed to determine the No Observed Adverse Effect Concentration
(NOAEC). Based on USEPA (1993) guidance for standard multi-concentration effluent toxicity
tests, a multiple mean comparison was conducted to statistically compare the 100, 50, and 10
percent concentrations to the control. This comparison utilized the dose response data from the
three test concentrations and control. A concentration which had no surviving organisms was
excluded from the analysis. A parametric or nonparametric statistical test was utilized based on
the assumptions of normality and homogeneity of variance. The test for normality was the
Shapiro-Wilk’s Test, and the test for homogeneity of variance was the Bartlett’s Test. For
parametric data, an analysis of variance (ANOVA) and either Dunnett's Mean Comparison test
or Bonferroni's T-test was used (depending on equal or unequal replicate numbers). Steel's
Many-One Rank Test or the Wilcoxon Rank Sum Test were the alternative nonparametric tests.
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’ For the whole sediment toxicity test data, statistical analyses were performed to determine if
exposure to any of the sediment samples resulted in significantly lower survival of the test
organisms as compared to the reference site. If survival in a test sample was at least 10 percent
lower than the reference, then a t-test or Wilcoxon’s Rank-Sum Test (depending on data
characteristics) was performed to compare the single test sample to the reference (Inside
Site 104).

For the whole sediment bioassays, only results generated within a single round of testing should
be statistically compared to each other because of potential differences associated with survival
in the control organisms. In this testing program, data from different rounds of whole-sediment
testing could not be statistically compared against each other, but were compared qualitatively
(i.e., toxic or non-toxic). For the water column bioassays, statistical comparisons are conducted
against a laboratory or test control (not a reference sample). In these cases, each sample had an
independent statistical comparison against a control, and the results generated by different
rounds of testing stand as independent measures of toxicity.

8.1.5 Reference Toxicant Testing

In conformance with EA’s QA/QC program requirements, reference toxicant testing was
performed on the acquired lots of organisms utilized in the testing program or reference toxicant
data were obtained from the test organism supplier. The reference toxicant tests consisted of a

. graded concentration series of a specific toxicant in water only tests, with no sediment present in
the test chambers.

The reference toxicant for M. bahia, C. variegatus, and M. beryllina was potassium chloride
(KC)); the reference toxicant for Mytilus sp. was copper sulfate (CuSO4-5H>0); and the reference
toxicant for N. arenaceodentata and L. plumulosus was cadmium chloride (CdCl,). Reference
toxicant testing was also conducted for the species utilized in the bioaccumulation studies
(Chapter 9). The results of the reference toxicant tests were compared to established control
chart limits.

8.2 RESULTS
8.2.1 Water Column Testing
8.2.1.1 Mysidopsis bahia

The results of the M. bahia toxicity testing are presented in Tables 8-11A (approach channels
and Inside Site 104), 8-11B (Inside and Outside Site 104), and 8-11C (Ocean Reference).

Approach Channels and Inside Placement Site 104 (Round 1)

The results of the initial 14 elutriate tests with M. bahia are provided in Table 8-11A. Five of
the prepared elutriates exhibited some inhibition of survival to M. bahia. Samples from the
Craighill Entrance (CRE), Craighill Angle-West (CRA-W), Tolchester-South (TLC-S),
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Brewerton Eastern Extension (BE), and C& D Approaches (surficial CD) had 96-hour LC50s of
>100 percent elutriate; however, the survival in the 100 percent elutriate concentration for each
sample was statistically lower than the control. Calculation of NOAECs for these samples
indicated that no effect would be expected at elutriate concentrations of >50%. Samples from
the Craighill (CR), Craighill Angle-East (CRA-E), Craighill Upper Range (CRU), Cutoff Angle
(CUT), Tolchester North (TLC-N), Tolchester Straightening (TLS), Swan Point (SWP), C&D
Approaches (cores CD-VC), and Inside Site 104 (KI-Reference) were not acutely toxic to M.
bahia, with 96-hour LC50s of >100 percent elutriate and no statistically difference in survival
between the control and the 100 percent elutriate concentration.

Qutside Placement Site 104 (Round 2)

The results of the M. bahia testing on the Outside Site 104 (KI-OUT) reference elutriate are
presented in Table 8-11B. The Outside Site 104 sample was not acutely toxic to M. bahia with
94 percent survival in the 100 percent elutriate concentration (48-hour LC50 >100 percent
elutriate). The Inside Site 104 reference elutriate was re-analyzed concurrently with the Outside
Site 104 elutriate using a fresh sample of Inside Site 104 sediment and site water. The Inside
Site 104 elutriate was again not acutely toxic to M. bahia (48-hour LC50 >100 percent elutriate),
with 100 percent survival in the 100 percent elutriate concentration.

Qcean Reference I( Round 3)

The results of the Ocean Reference elutriate testing with M. bahia are provided in Table 8-11C.
The Ocean Reference sample was not acutely toxic to M. bahia, with a 96-hour LC50 of

>100 percent elutriate and no statistical difference in survival betweeén the control and the 100
percent elutriate concentration. '

8.2.1.2 Cyprinodon variegatus

The results of the sheepshead minnow acute toxicity tests are summarized in Tables 8-12A
(approach channels and Inside Site 104) and 8-12B (Inside and Outside Site 104).

Approach Channels and Inside Placement Site 104 (Round 1

Results of the C. variegatus acute toxicity tests conducted on the 13 channel elutriates and Inside
Site 104 are provided in Table 8-12A. None of the elutriates was acutely toxic to C. variegatus.
Survival in the 100 percent elutriate concentrations was at least 92 percent, while survival in the
controls was a minimum of 98 percent. The 96-hour C. variegatus LC50s for all of the tested
elutriates, including the Inside Site 104 reference, were >100 percent elutriate.

Outside Placement Site 104 (Round 2)

The results of the Outside Site 104 reference elutriate testing with C. variegatus are summarized
in Table 8-12B. The Outside Site 104 elutriate was not acutely toxic to C. variegatus, with

96 percent survival in the 100 percent elutriate concentration. The re-analyzed Inside Site 104
reference elutriate was also not acutely toxic (100 percent survival in the 100-percent elutriate
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concentration). The 48-hour LC50s for the Inside Site 104 and Outside Site 104 elutriates were
both >100 percent elutriate.

Ocean Reference (Round 3)

C. variegatus was not tested with the Ocean Reference sediment.
8.2.1.3 Menidia beryllina

Results of the inland silverside testing are summarized in Table 8-13A (approach channels,
Inside Site 104, and Outside Site 104) and Table 8-13B (Ocean reference). These tests were
performed as an additionally requested species during the testing program.

Approach Channels, Inside Placement Site 104 and Outside Placement Site 104 (Round 2)

The M. beryllina acute toxicity test results are summarized in Table 8-13A. Four of the elutriates
(Inside Site 104, Outside Site 104, Swan Point, and Tolchester Straightening) were not acutely
toxic to M. beryllina, with 48-hour LC50s of >100 percent elutriate and no statistical difference
in survival between the 100 percent elutriate concentration and the control. Samples for the
Craighill Upper Range and the C&D Approaches (cores) had 48-hour LC50s of >100 percent
elutriate; however, there was a statistically significant decrease in survival in the 100 percent
elutriate concentration when compared to the control. Calculations of NOAECs indicated that no
effects to survival would be expected in the 10% elutriate and 50% elutriate for the Craighill
Upper Range and C&D Approach (cores), respectively.

The remaining nine elutriates [Craighill, Craighill Entrance, Craighill Angle-East, Craighill
Angle West, Cutoff Angle, Brewerton Eastern Extension, C&D Approaches (surficial),
Tolchester-South, and Tolchester-North] were all acutely toxic to M. beryllina with 48-hour
LC50s ranging from 23.8 percent elutriate (Tolchester-South) to 70.7 percent elutriate (Craighill
Entrance). Calculation of NOAECs indicated that no effects to survival would be expected at a
concentration of 10% elutriate in 8 of the 9 channel elutriates. The NOAEC was <10% elutriate
for Brewerton Eastern Extension.

Ocean Reference (Round 3)

The M. beryllina acute toxicity test results for the Ocean Reference site are presented in

Table 8-13B. The Ocean Reference elutriate was not acutely toxic to M. beryllina, with 96-hour
LC50 of >100 percent elutriate and no statistical difference in survival between the control and
the 100 percent elutriate concentration.

8.2.1.4 Mytilus sp.

.

i

Results of the blue mussel testing are summarized in Table 8-14A (approach channels, Inside
Site 104, Outside Site 104) and Table 8-14B (Ocean Reference).

Approach Channels, Inside Placement Site 104 and Outside Placement Site 104 (Round 2)
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Results of the Mytilus sp. embryo larval toxicity tests are presented in Table 8-14A. Two
samples (Craighill and Craighill Upper Range) were not acutely toxic to Mytilus sp., with

87 percent normal development in the 100 percent elutriate concentration and 48-hour EC50s of
>100 percent elutriate. The Inside Site 104 reference elutriate (48-hour EC50 >100 percent
elutriate) was marginally toxic with 82 percent normal development in the 100 percent elutriate
concentration which was statistically lower than the control (97 percent normal development).
The Outside Site 104 reference elutriate was more toxic than the Inside Site 104 elutriate, with a
48-hour EC50 of 63.8 percent elutniate.

Elutriates for the Cutoff Angle, Tolchester-South, Tolchester-North, Tolchester Straightening,
Brewerton Eastern Extension, and the C&D Approaches (surficial) had 48-hour EC50s ranging
from 56.4 to 79.7 percent elutriate. Elutriates for the Craighill Angle-East, Craighill Angle-
West, and Swan Point had 48-hour EC50s of 43.5, 46.8, and 47.8 percent elutriate, respectively.
Elutriates for the Craighill Entrance and C&D Approaches (cores) were the most toxic with
48-hour EC50s 0f 22.0 and 21.2 percent elutriate, respectively. Overall, calculation of NOECs
indicated that only one elutriate (C&D Approach cores) would be expected to effect larval
development at concentrations of <10% elutriate.

Ocean Reference (Round 3)

The results of the elutriate testing with Mytilus sp. for the Ocean Reference are presented in
Table 8-14B. The Ocean Reference sediment elutriate was not acutely toxic to Mytilus sp.
(EC50 > 100 percent).

8.2.2 Whole Sediment Testing

8.2.2.1 Neanthes arenaceodentata

The results of the estuarine polychaete toxicity tests are summarized in Tables 8-15A (approach
channels and Inside Site 104) and 8-15B (Outside and Inside Site 104).

Approach Channels and Inside Placement Site 104 (Round 1)

The results of the N. arenaceodentata toxicity testing conducted on the approach channel and
Inside Site 104 sediments are summarized in Table 8-15A. After ten days of exposure, the
lowest survival (92 percent) was recorded in the sediment from Craighill Angle-West.
Sediments from Craighill, Cutoff Angle, Tolchester-South, Tolchester Straightening, and C&D
Approaches (cores) had 96 percent survival, while sediments from Craighill Entrance, Craighill
Angle-East, Craighill Upper Range, Tolchester North, Brewerton Eastern Extension, Swan Point,
and C&D Approaches (surficial) had 100 percent survival. Survival in all of the sediments was
within 10 percent of the Inside Si#e 104 sediment, which had 96 percent survival, indicating that
the sediments are not toxic and are not statistically different from those at the proposed
placement site. The laboratory control sediment for the N. arenaceodentata testing had

100 percent survival.
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Qutside Placement Site 104 (Round 2

As summarized in Table 8-15B, the Outside Site 104 reference sediment had 80 percent survival
compared to 88 percent survival in the Inside Site 104 reference and 96 percent survival in the
control. When tested statistically, survival in the Outside Site 104 sediment was not significantly
different from the Inside Site 104 survival or the control survival.

Ocean Reference (Round 3)

N. arenaceodentata was not tested for the Ocean Reference site.
8.2.2.2 Leptocheirus plumulosus

The results of the estuarine amphipod toxicity tests are summarized in Tables 8-16A (approach
channels and Inside Site 104), 8-16B (Outside and Inside Site 104), and 8-16C (Ocean
Reference).

Approach Channels and Inside Placement Site 104 (Round 1)

The L. plumulosus whole sediment toxicity test results are presented in Table 8-16A. Survival in
the channel sediments ranged from 86 to 96 percent, which was within the allowable 20 percent
difference from the Inside Site 104 reference survival of 93 percent. Based on the survival
results, the whole sediments were not acutely toxic to L. plumulosus. The control sediment for
the L. plumulosus toxicity testing had 96 percent survival.

Outside Placement Site 104 (Round 2)

The Outside Site 104 reference sediment had 96 percent survival indicating that this sample was
not acutely toxic to L. plumulosus (Table 8-16B). Survival for Inside Site 104 and the control
were 87 and 98 percent, respectively.

Ocean Reference (Round 3)

The L. plumulosus whole sediment toxicity test results are presented in Table 8-16C. The lower
Chesapeake Bay control sediment had 94 percent survival to estuarine amphipods.

8.2.2.3 Mpysidopsis bahia

Ocean Reference (Round 3 only)

The results of the opossum shrimp whole sediment toxicity testing for the Ocean Reference are
summarized in Table 8-17. The Ocean Reference sediment had 94 percent survival, indicating
that the sediment was not acutely toxic to opossum shrimp.
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8.2.3 Reference Toxicant Tests

The results of the reference toxicant tests are summarized in Table 8-18A (Round 1 and

Round 2) and Table 8-18B (Round 3). The LC50s from the M. bahia, C. variegatus, Mytilus sp.,
M. beryllina, and L. plumulosus (96-hours; Round 1 and Round 2) reference toxicant tests all fell
within the established laboratory control chart limits.

For N. arenaceodentata, control chart limits have not yet been established, because an
insufficient number of reference toxicant tests (less than five) have been conducted. The LC50

- of 6.4 mg/L Cd was similar to the LC50 of 5.7 mg/L Cd for a previous lot of N. arenaceodentata
from September 1999. '

For L. plumulosus (reference toxicant tests for Ocean Reference-Round 3), control chart limits
have not yet been established (48-hour LC50), because an insufficient number of reference
toxicant tests (less than five) have been conducted. The LC50 of 5.9 mg/L Cd (48-hour) falls
within the range of LC50's from previous L. plumulosus reference toxicant tests (2.2-9.0 mg/L
Cd).

83 DISCUSSION AND TIER III TOXICITY EVALUATION

The Tier III toxicity evaluation requires an analysis of water column and benthic toxicity test
data. The following sections discuss the results of the water column and whole-sediment
bioassays and the potential for impacts to the aquatic environment.

8.3.1 Water Column Bioassays

According to the ITM (USEPA/USACE 1998), after considering water column test results and
expected mixing at the placement site, one of the following conclusions is reached:

1) The 100% dredged material elutriate toxicity is not statistically higher than the dilution water
(laboratory control). Therefore, the dredged material is not predicted to be acutely toxic to
water column organisms. However, benthic impact must also be evaluated.

The concentration of dissolved plus suspended contaminants, after allowance for mixing,
does not exceed 0.01 (1%) of the toxic LC50 or EC50 concentration beyond the boundaries
of the mixing zone. Therefore, the dredged material is not predicted to be acutely toxic to
water column organisms. However, benthic impact must also be evaluated.

The concentration of dissolved plus suspended contaminants, after allowance for mixing,
exceeds 0.01 (1%) of the toxic LC50 or EC50 concentration beyond the boundaries of the
mixing zone. Therefore, the dredged material may have the potential to be acutely toxic to
water column organisms.
_ PO THIE 1N CLLDE TWE fien/ 1767 A

The evaluation guidelines in the ITM assume that state regulatory agencies will issue or permit
an allowable mixing zone for open water placement events. It is important to recognize that the
evaluation protocols in the ITM are guidelines, not regulations. More specifically, 404 CFR Part
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230.10 (c) states that dredged material placement may not result in unacceptable adverse impact;
however, the guidance in the ITM suggests the 0.01 (1%) LC50/EC50 concentrations as a
quantitative method for assessing whether unacceptable adverse impacts might occur in the water
column.

The ITM explicitly states that regional modifications of the national guidelines may be required
or may be appropriate based on project-specific requirements or circumstances (ITM, p.1-1). In
a situation where a mixing zone is not issued, the evaluation of the water column impacts
requires alternative methods to demonstrate whether an unacceptable adverse impact is expected
during placement or as a result of placement. Therefore, the evaluation of water column impacts
for open-water placement at Site 104 is based on an assessment of elutriate concentration and
duration of exposure to aquatic organisms. Evaluation of dredged material placement at the
NODS is based on the Ocean Testing Manual (USEPA/USACE 1991) guidance which specifies
that the 0.01 (1%) of LC50/EC50 must occur within a 4-hour time period inside the boundaries
of the placement site (NODS).

Results of the water column toxicity testing are summarized in Table 8-19A and 8-19B.
LC50/EC50 and NOAEC/NOEC values are provided in Table 8-19A, and mixing factors that
would be required to determine compliance for ocean placement are provided in Table 8-19B.

In the water column tests, survival was the endpoint for the opposum shrimp, sheepshead
minnow, and inland silverside tests. The endpoint of the blue mussel test was normal hinge
development. All water column tests were conducted with larval or juvenile tests organisms
within the age range specified by the USEPA/USACE (1998) testing guidelines: opposum
shrimp (1-5 days old); sheepshead minnow (1-14 days old); inland silverside (9-14 days old);
and blue mussels (< 4 hours old). In water column tests, results for 100% test elutriates are
statistically compared (single-point comparison) to results of the laboratory controls as per ITM
evaluation protocols, not to the results for the placement site or reference area.

Results of the water column tests indicated that the blue mussel and inland silverside were the
most sensitive water column species to the project elutriates. None of the tested 100% elutriates
was acutely toxic to sheepshead minnow. Although the LC50 values were >100% elutriate for
all of the opposum shrimp tests, mean survival in 5 of the 13 elutriates was statistically lower
than the mean laboratory control survival.

Normal development in the blue mussel is defined as transformation to the fully shelled, straight
hinged, D-Shaped prodissoconch I stage. In the blue mussel tests, the 48-hr EC50 (median effect
concentration) for the channel sediments ranged from 21.2 to >100% elutriate. Eleven of the 13
reaches had EC50 values for 100% elutriate that were statistically lower than the laboratory
controls, indicating that eleven of the 100% elutriates affected normal development in the larval
(<4 hrs old) organisms. Craighill Channel and Craighill Upper Range were the only channels
where development was not statistically lower than the laboratory control. The lowest EC50
values were reported for the C&D Approach Channel-cores (21.2% elutriate) and the Craighill
Entrance (22% elutriate).
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Results of the inland silverside bioassays indicated that 11 of the 13 channel elutriates elicited
some level of acute toxicity to juvenile (9-14 day old) inland silversides when exposed to
undiluted elutriate. Tolchester Straightening and Swan Point were the only channel elutriates
(100%) that were not acutely toxic to the juvenile inland silverside (LC50 >100% and not
significantly different than the laboratory control). LC50 values for inland silverside ranged from
23.8% elutriate to >100% elutriate. The lowest LC50 value was reported for Tolchester- South
(23.8% elutriate).

Calculation of NOAECs for oppossum shrimp, sheepshead minnow, and inland silverside and
NOECs for blue mussel water column tests indicated that 11 of the 13 test reaches had NOAECs
or NOECs of >10% elutriate for all of the test species data. Brewerton Eastern Extension (inland
silverside test) and C&D Approaches-cores (blue mussel test) yielded an NOAEC of <10% and
an NOEC of <10%, respectively. These results indicate that no effect to survival or larval
development would be expected to occur at elutriate concentrations below 10% based on a
continuous 96-hour exposure period (oppossum shrimp, sheepshead minnow, and inland
silverside) or based on a 48-hour continuous exposure period (blue mussel), with the exception
of the two specified channel/species combinations with an NOAEC or NOEC of <10% elutriate.
Based on the results of the STFATE modeling, an elutriate concentration of 10% would be
expected at the placement site within approximately one-hour after placement occurs. The
NOAECs indicate that no effect is expected for the majority of test organisms/channels at a
concentration of 10% over either a 96-hour (oppossum shrimp, sheepshead minnow, and inland
silverside) or a 48-hour (blue mussel) exposure period. For each placement event at Site 104,
the duration of organism exposure to elutriate constituents in the water column would be
expected to be short (acute), not a long-term continuous chronic exposure. Therefore, assuming
that material would not be placed successively or consecutively at the same location within Site
104, no unacceptable adverse acute impact to water column organisms would be expected for a
single placement event. '

Evaluation of the elutriate data using methodology for whole effluent toxicity (USEPA 1991)
yields similar results. The most restrictive acute toxicity test value presented in Table 8-19A is a
48-hour EC50 value for the blue mussel (21.2 percent elutriate). Per USEPA guidance,
converting this value to acute toxic units (TUa) yields a value of 4.7 TUa (100/21.2). USEPA
(1991) guidance in the Technical Support Document for Water Quality-Based Toxics Control
requires compliance with the Agency’s 0.3 TUa acute toxicity criterion at the edge of an acute
mixing zone. Further, the 0.3 TUa criterion is generally interpreted as a 1-hour average
concentration (p. 35), which “is expected to be fully protective for the fast-acting toxicants [e.g.,
chlorine, ammonia), and even more protective for slower-acting toxicants” (p. 35). Based on this
guidance, the most restrictive of the elutriate test results would require 15.7 fold dilution
[4.7/0.3] within one-hour to comply with USEPA’s Technical Support Document guidance.
STFATE modeling results presented in Chapter 7 indicates that a 16:1 dilution factor would be
achieved within one hour under conservative modeling conditions. Using this approach, the
other acute toxicity results presented in Table 8-19 would also not be expected to result in acute
toxicity in the water column. Furthermore, this evaluation approach is believed to be ,
conservative because it compares 48- and 96-hour continuous exposure acute toxicity test results
to a one-hour exposure duration criterion, and “fast-acting toxicants™ are not expected to be
present in the elutriate samples in meaningful concentrations (e.g., free chlorine, ammonia).
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Ocean Placement

Based on the results of the water column toxicity testing, a maximum mixing factor of 472- fold
would be required for all reaches to comply with the 0.01 LC50/ECS50 requirement at the edge of
the allowable mixing zone for ocean placement (Table 8-19B). This value is based on the lowest
EC50 of 21.2% (C&D approach —core elutriate for blue mussel) in combination with a very
conservative acute to chronic conversion factor of 0.01. Modeling of conditions at the ocean
placement site indicated that a 1000-fold dilution would occur within the disposal site boundary
during the allowable 4-hour ocean placement mixing period (see Chapter 7). Therefore, none of
the channel elutriates is expected to be acutely toxic to aquatic organisms during ocean
placement.

8.3.2 Whole-Sediment Bioassays

According to Tier III of the ITM (USEPA/USACE 1998), benthic toxicity testing of
contaminants in the dredged material in Tier III will result in one of the following possible
conclusions:

1) Mean test organism mortality in the dredged material is not statistically greater than in the
reference sediment, or does not exceed mean mortality in the reference sediment by at least
10 percentage points (or 20 percentage points for amphipods). Therefore, the dredged
material is predicted not to be acutely toxic to benthic organisms. However, bioaccumulation
of contaminants must also be considered.

Mean test organism mortality in the dredged material is statistically greater than in the
reference sediment and exceeds mortality in the reference sediment by at least 10 percentage
points (or 20 percentage points for amphipods). In this case, the dredged material has the
potential to be acutely toxic to benthic organisms.

Results of the whole-sedimént bioassays are summarized in Table 8-20. Results of the first
round of the whole-sediment bioassays indicated that none of the mean survival values in the
channel sediments was statistically lower than survival in Inside Site 104 sediments.

None of the channel sediments was acutely toxic to either the estuarine polychaete (Neanthes
arenaceodentata) or estuarine amphipod (Leptocheirus plumulosus). Therefore, the dredged
material is not predicted to be acutely toxic to benthic organisms after placement occurs.

The whole sediment test results demonstrate that the sediment proposed for dredging is not
predicted to be toxic to benthic organisms post-placement. The evaluation of benthic-effects for
whole sediment bioassays is based on the Limiting Permissible Concentration (LPC). The LPC
is defined as “...that concentration which will not cause unreasonable acute or chronic toxicity or
sublethal adverse effects based on bioassay results using...appropriate sensitive marine
organisms...” (USEPA/USACE 1991 and USEPA/USACE 1998). Based on the results of the
whole sediment bioassays, the proposed dredged material from the channels is not significantly
toxic to the tested benthic organisms. The statistical comparisons of the channel sediments to
Inside Site 104 indicate that all of the channel sediments comply with Conclusion 1, above.
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Because the whole-sediment test results indicate that the channel sediments are not acutely toxic
to aquatic tests organisms, the channel sediments are expected to be suitable for ocean placement

8.3.3 Conclusions

In summary, conditions that would be expected to produce adverse effects in the water column at
a placement site exist for a short-duration (minutes to a few hours following placement).
Laboratory elutriate tests represent continuous exposure periods (48-96 hours) that greatly
exceed the exposure periods that would be expected in the field. The laboratory elutriate tests
provide conservative estimates of the potential for adverse water column effects. The
conservatism is compounded by multiplying the LC50 concentration by a factor 0.01 for use in
the mixing model. Overall, results of the whole-sediment toxicity tests are considered to be
much more significant measures of the potential for adverse effects as a result of dredged
material placement. Post-placement, benthic organisms and communities will be exposed to
dredged material for weeks, months, or years, in comparison to the minutes or few hours of
exposure-experienced by organisms in the water column during the placement event. No toxicity
was observed in the whole-sediment tests for the channel sediments, indicating that there would
be little potential for long-term, adverse effects following open-water placement. The water
column toxicity that could occur during the placement event will be short-term and localized. In
addition, placement would occur during a time period when larval organisms (such as those
testes in the laboratory tests) would not be expected to occur in the water column.

Baltimore Harbor Approach Channels and Placement dite 104 USACE-Balumore District
Dredged Material Evaluation Draft Report October 2000
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TABLE 8-1 SUMMARY OF TOXICITY TESTING SCHEDULE

WATER COLUMN TESTING WHOLE SEDIMENT TESTING
opossum | sheepshead blue inland estuarine estuarine opossum
shrimp minnow mussel | silverside polychaete amphipod shrimp
TEST TEST Mysidopsis | Cyprinodon | Mytilus | Menidia Neanthes | Leptocheirus |Mysidopsis
bahia variegatus Sp. beryllina |arenaceodentata| plumulosus bahia®
ROUND| DATES |[SEDIMENT
Tnside Site T -
1 September — 104 X X X X
November | Approach
1999 Channels X X X X
Inside Site
December 104 X X X X X X
1999
2 February | Outside Site
2000 104 X X X X X X
Approach
Channels X X
February - Ocean '
3 | March 2000 | Reforence X X X X® X

(a) Mysidopsis bahia tested in conjunction with Woodrow Wilson Bridge testing, Neanthes arenaceodentata not tested for Ocean Reference.
(b) Lower Chesapeake Bay control sediment substituted for Ocean Reference Site sediment (as requested by USEPA Region III Philadelphia) in Leptocheirus -
tests to minimize potential grain-size effects




TABLE 8-2 SAMPLE COMPOSITES FOR ECOTOXICOLOGICAL TESTING

Sampling Reach

Station

Sediment Volume
(gallons)

"Composite
Sample

Inside Placement Site 104

KI-3

KI-5

KI-7-Ref

KI-S-1

KI-S-2

KI-TOX

Outside Placement Site 104

KI-11

KI-14

KI-15

KI-16

KI-OUT-TOX

Brewerton Eastern
Extension

BE-1

BE-2

BE-3

BE-4

BE-TOX

C&D Approach Channel

CD-001VC

CD-002VC

CD003

CD004

CD005

CD006

CD-TOX

Craighill

CR1

CR2

CR3

CR-TOX

Craighill Angle-East

CRA-E-001VC

CRA-E-002VC

CRA-E-003VC

CRA-E-TOX

Craighill Angle-West

CRA-W-001VC

CRA-W-002VC

CRA-W-003VC

CRA-W-TOX

Craighill Entrance

CRE-001VC

CRE-002VC

CRE-003VC

CRE-004VC

CRE-TOX

Cutoff Angle

CUT1

CUT2

CUT3

CUT-TOX

Swan Point

SWP-001VC

SWP-002VC

SWP-003VC

SWP-004VC

SWP-005VC

SWP-006VC

SWP-TOX

Tolchester Channel —
North

TLC-005VC

Wl W] W Laf Lo L] Lo - -
MMMMMMQ\)\)\IMMMM\I\)\) S~ 3 N N = th.lll.lll.lloo wlhnjntunliuniun]wn vl KRBl & B

TLC-006VC

TLC-007VC

TLC-008VC

TLC-009VC

TLC-010VC

TLC-N-TOX

[ Tolchester Channel —South

TLC-001VC

TLC-002VC

TLC-003VC

TLC-004VC

TLC-S-TOX

'

Tolchester Straightening

TLS-001VC

TLS-002VC

TLS-TOX




TABLE 8-3A SUMMARY OF COLLECTION AND RECEIPT INFORMATION FOR SAMPLES FROM BALTIMORE HARBOR
APPROACH CHANNELS AND PLACEMENT SITE 104

Sample
ldentification

CRE
CR
CRA-E
CRA-W
CRU
CUT
TLC-S
TLC-N
TLS
BE
SWP
CD-VC
CDh
K1 - Reference

CRE
CRE
CR

Sample

Description
Craighill Entrance

Craighill
Craighill Angle East
Craighill Angle West
Craighill Upper Range
Cutoff Angle
Tolchester Channel South
Tolchester Channel North
Tolchester Straightening
Brewerton Eastern Extension
Swan Point
C&D Approaches - Cores
C&D Approaches - Surficial Grabs
Inside Site 104

Craighill Entrance
Craighill Entrance
Craighill
Craighill Angle East
Craighill Angle East
Craighill Angle West
Craighill Angle West
Craighill Upper Range

Sample

Type
Sediment

Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment

Sediment

Site Water
Site Water
Site Water
Site Water
Site Water
Site Water
Site Water
Site Water

EA Accession
Number

AT9-1430
AT9-1431
AT9-1432
AT9-1433
AT9-1434
AT9-1435
AT9-1436
AT9-1437
AT9-1438
AT9-1439
AT9-1440
AT9-1441
AT9-1442
AT9-1443

AT9-1444
AT9-1611
AT9-1445
AT9-1446
AT9-1609
AT9-1447
AT9-1610
AT9-1448

Page | of 3

Collection
Time and Date

1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999

1052, 19 September 1999
1118, 22 November 1999
1205, 28 September 1999
1315, 18 September 1999
1029, 22 November 1999
1645, 18 September 1999
1041, 22 November 1999
1020, 28 September 1999

Receipt
Time and Date
1600, 14 October 1999

1600, 14 October 1999
1600, 14 October 1999

1600, 14 October 1999

1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999
1600, 14 October 1999

1500, 13 October 1999
1515, 22 November 1999
1500, 13 October 1999
1500, 13 October 1999
1515, 22 November 1999
1500, 13 October 1999
1515, 22 November 1999
1500, 13 October 1999




Sample
Identification

CuT
CUT
TLC-S
TLC-N
TLS
BE
SWP
CD-VC

CD-SW
KI - Reference
KI - Reference

CRE
CRE
CR
CR
CRA-E
CRA-E
CRA-W
CRA-W
CRU
CRU
CuT
CUT

Sample

Description
Cutoff Angle

Cutoff Angle
Tolchester Channel South
Tolchester Channel North

Tolchester Straightening

Brewerton Eastern Extension

Swan Point
C&D Approaches - Cores

C&D Approaches - Surficial Grabs

Inside Site 104
Inside Site 104

Craighill Entrance
Craighill Entrance
Craighill
Craighill
Craighill Angle East
Craighill Angle East
Craighill Angle West
Craighill Angle West
Craighill Upper Range
Craighill Upper Range
Cutoff Angle
Cutoff Angle

(a) Time of collection not provided by sampler.

TABLE 8-3A (CONTINUED)

Sample
Type
Site Water

Site Water
Site Water
Site Water
Site Water
Site Water
Site Water
Site Water
Site Water
Site Water
Site Water

Sediment
Site Water
Sediment
Site Water
Sediment
Site Water
Sediment
Site Water
Sediment
Site Water
Sediment
Site Water

EA Accession
Number

AT9-1449
AT9-1608
AT9-1450
AT9-1451
AT9-1452
AT9-1453
AT9-1454
AT9-1455
AT9-1456
AT9-1457
AT9-1612

AT9-1702
AT9-1703
AT9-1704
AT9-1705
AT9-1706
AT9-1707
AT9-1708
AT9-1709
AT9-1710
AT9-1711
AT9-1712
AT9-1713

Page ‘

Collection
Time and Date

0835, 28 September 1999
0958, 22 November 1999
0850, 20 September 1999
1130, 20 September 1999
1520, 27 September 1999
1645, 27 September 1999
1530, 19 September 1999
1230, 21 September 1999
1420, 27 September 1999
1540, 28 September 1999
1147, 22 November 1999

1430, 16 December 1999
1300, 15 December 1999

(a), 17 December 1999
1600, 13 December 1999
1430, 16 December 1999
0930, 15 December 1999
1430, 16 December 1999
0950, 14 December 1999

(a), 17 December 1999
0915, 15 December 1999

(a), 17 December 1999
1035, 15 December 1999

Receipt
Time and Date

1500, 13 October 1999
1515, 22 November 1999
1500, 13 October 1999
1500, 13 October 1999
1500, 13 October 1999
1500, 13 October 1999
1500, 13 October 1999
1500, 13 October 1999
1500, 13 October 1999
1500, 13 October 1999
1515, 22 November 1999

0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999



Sample
Identification

TLC-S
TLC-S
TLC-N
TLC-N
TLS
TLS
BE
BE
SWP
SWP
CD-VC
CDh-VC
CcDh
CD
KI - Reference
KI — Reference
KI-OUT - Reference
KI-OUT - Reference

TABLE 8-3A (CONTINUED)

Sample

Description
Tolchester Channel South

Tolchester Channel South
Tolchester Channel North
Tolchester Channel North
Tolchester Straightening
Tolchester Straightening
Brewerton Eastern Extension
Brewerton Eastern Extension
Swan Point
Swan Point
C&D Approaches - Cores
C&D Approaches - Cores
C&D Approaches - Surficial Grabs
C&D Approaches - Surficial Grabs
Inside Site 104
" Inside Site 104
Outside Site 104
Outside Site 104

(a) Time of collection not provided by sampler.

Sample
Type
Sediment

Site Water
Sediment
Site Water
Sediment
Site Water
Sediment
Site Water
Sediment
Site Water
Sediment
Site Water
Sediment
Site Water
Sediment
Site Water
Sediment
Site Water

Page 3 of 3

EA Accession

Number
AT9-1714

AT9-1715
AT9-1710
AT9-1717
AT9-1718
AT9-1719
AT9-1720
AT9-1721
AT9-1722
AT9-1723
AT9-1724
AT9-1725
AT9-1726
AT9-1727
AT9-1728
AT9-1729
AT9-1730
AT9-1731

Collection
Time and Date
1310, 17 December 1999

0950, 9 December 1999
1040, 17 December 1999
1315, 8 December 1999
1310, 17 December 1999
0830, 9 December 1999
(a), 17 December 1999
1420, 14 December 1999
1420, 17 December 1999
1145, 9 December 1999
1040, 17 December 1999
0845, 8 December 1999
(a), 17 December 1999
1210, 14 December 1999
(a), 17 December 1999
1430, 13 December 1999
(a), 17 December 1999
1235, 13 December 1999

Receipt
Time and Date

0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999
0830, 20 December 1999



TABLE 8-3B SUMMARY OF COLLECTION AND RECEIPT INFORMATION FOR SAMPLES‘
FROM THE NORFOLK OCEAN DISPOSAL SITE REFERENCE AREA

Sample Sample EA Accession Collection Receipt
Identification Type Number [ime and Date Time and Date
Lower Chesapeake Sediment ATO0-050 1200, 12 January 2000 0910, 19 January 2000
Bay Control
Ocean Reference Sediment ATO0-097 1130, 1 February 2000 0903, 3 February 2000
Ocean Reference Water ATO0-098 1130, 1 February 2000 0903, 3 February 2000




TABLE 84A WATER QUALITY PARAMETERS MEASURED DURING Mysidopsis bahia
(OPOSSUM SHRIMP) ELUTRIATE TOXICITY TESTING ON SAMPLES
FROM BALTIMORE HARBOR APPROACH CHANNELS AND
PLACEMENT SITE 104 (Round 1: Sept.—Nov. 1999)

Mean (+Standard Deviation)
Test Elutriate Temperature Dissolved Oxygen Salinity
(°0) pH (mg/L) (PPt)
Inside Site 104 19.8 (+0.6) 8.2 (z0.1) 6.9 (+0.5) 29.0 (£0.7)
Brewerton Eastern 20.1 (+04) 8.2 (x0.1) 6.8 (x0.4) 29.0 (x0.6)
Extension
C&D Approaches - Cores 20.4 (£0.5) 8.1 (x0.2) 6.7 (x0.5) 29.6 (x1.2)
C&D Appr. - Surf. Grabs 20.6 (+0.7) 8.2 (0.1) 7.0 (+0.4) 29.1 (0.7)
Craighill | 20.0 (£0.6) 8.1 (x0.1) 6.6 (£0.4) 29.2 (+0.6)
‘ Craighill Angle East 20.2 (0.6) 8.1(x0.2) 6.9 (£0.3) 29.3 (£0.7)
Cra‘ighill Angle West 19.9 (£0.3) 8.2 (x0.1) 6.7 (£0.4) 29.4 (£0.7)
Craighill Entrance 20.2 (x04) 8.1(£0.1) 6.7 (£0.6) 29.1 (£0.8)
Craighill Upper Range 19.6 (+0.4) 8.1(z0.1) 6.8 (+0.4) 29.3(£0.7)
Cutoff Angle 20.4 (£0.6) 8.1 (20.1) - 6.8 (£0.4) 29.2(0.5)
Swan Point 20.0 (£0.5) 8.2 (x0.1) 6.9 (+0.8) 29.4 (£0.5)
Tolchester North 19.4 (z0.5) 8.1(x0.2) 6.9 (0.5) 28.9 (+0.3)
Tolchester South 20.0 (+0.6) 8.1(20.1) 6.9 (£0.4) 29.2 (+0.8)
Tolchester Straightening 20.0 (x0.7) 8.1 (£0.1) 6.8 (x0.4) 29.0 (x0.6) |




TABLE 84B WATER QUALITY PARAMETERS MEASURED DURING Mysidopsis bahia
(OPOSSUM SHRIMP) ELUTRIATE TOXICITY TESTING ON SAMPLES ‘
FROM BALTIMORE HARBOR APPROACH CHANNELS AND PLACEMENT
SITE 104 (Round 2: Dec. 1999—Feb. 2000)

Mean (+ Standard Deviation)
Test Elutriate Temperature Dissolved Oxygen Salinity
O pH (mg/L) (ppt)
Inside Site 104 20.2 (x0.6) 8.3 (£0.1) 7.0 (£0.3) 30.5 (x1.7)
Outside Site 104 19.8 (£1.0) 8.3 (x0.1) 7.0 (£0.3) 30.8 (+1.6)
Laboratory Control 19.5 (x1.0) 8.3 (x0.1) 7.1 (£0.4) 304 (x1.8)
Sediment




TABLE 8-4C SUMMARY OF WATER QUALITY PARAMETERS MEASURED
DURING Mysidopsis bahia (OPOSSUM SHRIMP) ELUTRIATE
TOXICITY TESTING ON SAMPLES FROM THE NORFOLK OCEAN
DISPOSAL SITE REFERENCE AREA (Round 3: Feb. 2000)

Water Quality Parameters — Mean (+Standard Deviation)
Test Elutriate Temperature Dissolved Oxygen Salinity
O pH (mg/L) (ppt)
Ocean 19.3 (£0.5 8.0 (+0.2 6.7 (:0.9 31.6 (:1.6
Reference 3(20.5) .0(x0.2) .7(x0.9) 6 (£1.6)




TABLE 8-5A WATER QUALITY PARAMETERS MEASURED DURING Cyprinodon
variegatus SHEEPSHEAD MINNOW) ELUTRIATE TOXICITY TESTING ON
SAMPLES FROM BALTIMORE HARBOR APPROACH CHANNELS AND
PLACEMENT SITE 104 (Round 1: Sept.—Nov. 1999)

Mean (+Standard Deviation)
Test Elutriate Temperature Dissolved Oxygen Salinity
) pH (mg/L) (ppPY)
Inside Site 104 20.8 (£0.8) 8.2 (z0.1) 7.1 (£0.3) 29.0 (+0.5)
Brewerton Eastern 20.2 (£0.7) 8.2 (£0.1) 6.9 (+0.49) 28.9 (+0.5)
Extension

C&D Approaches - Cores 20.5 (£0.5) 8.2 (x0.2) 7.0 (¢0.2) 28.9 (£0.5)
C&D Appr. - Surf. Grabs 20.4 (+0.4) 8.1 (£0.1) 7.0 (+0.3) 28.8 (+0.4)
Craighill 20.6 (+0.6) 8.1(z0.1) 6.9 (£0.4) 29.3 (+0.8)
Craighill Angle East 20.2 (x0.7) 8.2 (+0.1) 7.1 (£0.3) 28.9 (£0.3)
Craighill Angle West 20.1 (x0.6) 8.2 (£0.1) 7.2 (10.2) 29.0(+0.3)
Craighill Entrance 20.0 (£0.5) 8.2 (£0.1) 7.0 (£0.2) 28.9 (+0.6)
Craighill Upper Range 20.2 (£0.5) 8.1 (z0.1) 7.0 (;:0.2) 29.0 (z0.4)
Cutoff Angle 20.5 (£0.5) 8.2 (z0.1) 7.0 (£0.2) 29.0 (+0.6)
Swan Point 20.3 (£0.3) 8.2 (x0.1) 7.1 (0.2) 29.6 (+0.7)
Tolchester North . 20.7 (£0.5) 8.2 (£0.2) 7.0 (£0.2) 29.2 (£0.7)
Tolchester South 20.3 (£0.6) 8.1 (0.1) | 7.1 (£0.3) 29.4 (+0.9)
Tolchester Straightening 20.8 (+0.5) 8.1(£0.2) 6.9 (x0.4) 29.1(x0.4)




TABLE 8-5B WATER QUALITY PARAMETERS MEASURED DURING Cyprinodon
variegatus SHEEPSHEAD MINNOW) ELUTRIATE TOXICITY TESTING ON
SAMPLES FROM BALTIMORE HARBOR APPROACH CHANNELS AND
PLACEMENT SITE 104 (Round 2: Dec. 1999-Feb. 2000)

Mean (+ Standard Deviation)
Test Elutriate Temperature Dissolved Oxygen | Salinity
(O pH (mg/L) (ppt)
Inside Site 104 19.6 (x1.0) 8.3 (£0.1) 7.2 (£0.3) 30.7 (x1.9)
Outside Site 104 20.0 (£0.9) 8.3 (x0.1) 7.1 (x0.2) 30.8 (x1.6)
Laboratory Control 19.7 (£1.1) 8.3(20.1) 7.2 (£0.3) 30.4(£1.9)
Sediment




TABLE 8-6A WATER QUALITY PARAMETERS MEASURED DURING Menidia beryllina
(INLAND SILVERSIDE) ELUTRIATE TOXICITY TESTING ON SAMPLES

FROM BALTIMORE HARBOR APPROACH CHANNELS AND PLACEMENT
SITE 104 (Round 2: Dec. 1999-Feb. 2000)

Test Elutriate

Mean (+Standard Deviation)

Temperature

(°C)

pH

Dissolved Oxygen

(mg/L)

Salinity
(ppt)

Inside Site 104

20.2 (+0.8)

 8.2(0.1)

5.7(£1.3)

33.2 (£2.9)

Outside Site 104

20.6 (+0.7)

8.3 (+0.1)

5.7 (x1.1)

32.3(£2.7)

Brewerton Eastern
Extension

20.4 (£1.1)

8.3 (0.1)

6.6 (+0.6)

33.8 (+3.7)

C&D Approaches - Cores

20.9 (+0.8)

8.1 (0.1)

6.3 (+1.0)

29.8 (£1.1)

C&D Appr. - Surf. Grabs

204 (z1.1)

8.3 (:0.1)

6.7 (+0.6)

32.1 (3.2)

Craighill

20.2 (0.5)

8.2 (0.1)

6.6 (:0.5)

32.1 (+1.6)

Craighill Angle East

20.6 (+0.8)

8.2 (0.1)

6.5 (+0.9)

29.8 (+1.0)

Craighill Angle West

20.7 (x1.1)

8.2 (+0.2)

6.5 (:0.7)

30.7 (£1.9)

Craighill Entrance

19.9 (:1.7)

8.3 (:0.2)

59 (+1.4)

33.0 (+3.0)

Craighill Upper Range

20.5 (+0.6)

8.3 (+0.1)

6.6 (+0.6)

33.1 (+3.2)

Cutoff Angle

19.0 (£0.7)

8.3 (z0.1)

© 6.7(£0.6)

29.3 (+1.1)

Swan Point

20.9 (+0.9)

8.2 (+0.1)

5.8 (x1.3)

35.1 (£5.6)

Tolchester North

19.3 (:0.6)

8.1 (0.1)

6.6 (+0.7)

29.3 (:0.9)

Tolchester South

21.1 (0.8)

8.2 (x0.1)

6.7 (+0.5)

29.5 (+1.7)

Tolchester Straightening

20.3 (20.7)

8.0 (0.1)

6.3(x1.2)

29.8 (:0.4)




TABLE 8-6B SUMMARY OF WATER QUALITY PARAMETERS MEASURED
DURING Menidia beryllina INLAND SILVERSIDE) ELUTRIATE
TOXICITY TESTING ON SAMPLES FROM THE NORFOLK OCEAN
DISPOSAL SITE REFERENCE AREA (Round 3: Feb. 2000)

Water Quality Parameters — Mean (+Standard Deviation)

Test Elutriate | Temperature Dissolved Oxygen Salinity
O pH (mg/L) (ppt)
Ocean
Reference 19‘8 (10‘3) 8‘1 (iO.l) 6-7 (10.9) 31.7 (il_s)




TABLE 8-7A WATER QUALITY PARAMETERS MEASURED DURING Mytilus sp.
(BLUE MUSSEL) ELUTRIATE TOXICITY TESTING ON SAMPLES FROM
BALTIMORE HARBOR APPROACH CHANNELS AND PLACEMENT SITE
104 (Round 2: Dec. 1999-Feb. 2000) ©®

Mean (+Standard Deviation)
Test Elutriate Temperature Dissolved Oxygen Salinity
) pH (mg/L) (ppt)
Inside Site 104 16.0 (£0.7) 8.4 (+0.1) 8.2 (:0.2) 30.2 (£0.3)
Outside Site 104 16.0 (x0.4) 8.4 (£0.1) 8.2 (x0.2) 30.2(:0.2)
Brewerton Eastern 16.0 (£0.7) 8.4 (£0.2) 8.2(x0.2) 29.8 (+0.7)
Extension

C&D Approaches - Cores 16.3 (x0.2) 8.3(£0.2) 8.2 (£0.2) 26.2 (+4.7)
C&D Appr. - Surf. Grabs 15.9 (+0.7) 8.4 (x0.2) 8.2 (x0.2) 30.2 (£0.3)
Craighill 16.2 (£0.6) 8.1 (z0.1) 8.2 (£0.2) 30.1(x0.2)
Craighill Angle East 16.2 (£0.7) 8.2 (+0.1) 8.1(20.2) 30.0 (£0.2)
Craighill Angle West 15.7 (£0.6) 8.2 (x0.2) 8.2 (x0.2) 30.0 (20.2)
Craighill Entrance 16.3 (£0.5) 8.2 (20.2) 8.1(£0.1) 30.0 (£0.2)
Craighill Upper Range 16.1 (£0.7) 8.2(z0.]) 8.1 (0.1) 30.0 (z0.4)
Cutoff Angle 16.1 (£0.7) 8.3 (z0.2) 8.2 (:0.2) 30.2 (x0.3)
Swan Point 16.5 (£0.1) 8.2 (£0.2) 8.2 (:0.2) 29.0 (£2.0)
Tolchester North 16.7 (x0.2) 8.2 (£0.2) 8.1(£0.2) 29.0 (1.5)
Tolchéster South 16.0 (x0.8) 8.2 (£0.1) 8.2 (x0.2) 30.0 (0.2)
Tolchester Straightening 16.0 (+0.8) 8.3(x0.1) 8.2 (£0.1) | +30.2 (£0.3)

(a) Embryo larval toxicity testing with Mytilus sp. was conducted by Northwestern Aquatic Sciences (NAS). ‘




‘ TABLE 8-7B. WATER QUALITY PARAMETERS MEASURED DURING Mytilus sp.
(BLUE MUSSEL) ELUTRIATE TOXICITY TESTING ON SAMPLES
FROM NORFOLK OCEAN DISPOSAL SITE REFERENCE AREA
(Round 3: Feb. 2000) ®

Mean (+Standard Deviation)
Test Elutriate Temperature Dissolved Oxygen Salinity

(°C) pH (mg/L) (ppt)

Ocean
Reference 15.8(20.2) 8.0(20.1) 8.1 (x0.2) 30.9 (£0.3)

(a) Embryo larval toxicity testing with Mytilus sp. was conducted by Northwestern Aquatic Sciences (NAS).



TABLE 8-8A WATER QUALITY PARAMETERS MEASURED DURING 10-DAY WHOLE

SEDIMENT TOXICITY TESTING WITH Neanthes arenaceodentata

(ESTUARINE POLYCHAETE) ON SAMPLES FROM BALTIMORE HARBOR

APPROACH CHANNELS AND PLACEMENT SITE 104
(Round 1: Sept.-Nov. 1999)

Mean (+Standard Deviation)

Test Elutriate Temperature Dissolved Oxygen Salinity
(°C) pH (mg/L) (ppt)
Laboratory Control
Sediment 19.2(:04) | 7.8(+0.3) 6.2 (£0.6) 309 (x1.0)
Inside Site 104 192(:06) | 7.9(:02) 56(:04) | 31.0(:0.7)
Brewerton Eastern '
Extonsion 19.1 (£0.4) 7.9 (+0.2) 5.9 (£0.7) 31.0 (£0.8)
C&D Approaches - Cores 19.0 (+0.5) 7.9 (£0.2) 6.2 (+0.5) 30.8 (+0.8)
C&D Appr. - Surl. Grabs | 190 (,06) | 7.7(:04) 6.1 (0.7) 31.1 (:0.8)
Craighill 19.1(0.5) | 7.8(0.2) 62(:04) | 317(:13)
Craighill AngleEast | 19 (:04) | 7.8(:03) 57(x07) | 314(x10)
Craighill Angle West | 191 (:04) | 7.8(:02) 5.7 (+0.6) 313 (21.1)
Craighill Entrance 19.1(:04) | 7.9(:0.3) 57(:05) | 31.5(:1.0)
Craighill Upper Range 19.1 (+0.4) 7.9 (:0.2) 6.1 (+0.6) 31.6 (+1.1)
Cutoff Angle 19.1(+04) | 7.8(:0.2) 57(:06) | 313(:10)
Swan Point 19.1 (+0.4) 7.9 (0.3) 5.9(x0.7) 31.1(£0.7)
Tolchester North 19.1(:04) | 7.7(20.3) 5.6 (+0.5) 312 (:0.9)
Tolchester South 19.1 (0.5) 7.8 (+0.3) 6.0 (+0.8) 31.2(x1.0)
Tolchester Straightening 19.1 (£0.5) 7.8 (0.3) 6.3 (+0.7) 31.3(x1.0)




TABLE 8-8B WATER QUALITY PARAMETERS MEASURED DURING ADDITIONAL
10-DAY WHOLE SEDIMENT TOXICITY TESTING WITH Neanthes
arenaceodentata (ESTUARINE POLYCHAETE) ON SAMPLES FROM
BALTIMORE HARBOR APPROACH CHANNELS AND PLACEMENT

SITE 104 (Round 2: Dec. 1999-Feb.2000)

Test Elutriate

Mean (+Standard Deviation)

Temperature
(°0)

pH

Dissolved Oxygen
(mg/L)

Salinity
(ppt)

Inside Site 104

20.4 (+0.6)

8.3 (0.1)

7.2 (£0.3)

29.2 (+0.4)

Outside Site 104

20.3 (+0.6)

8.2 (:0.2)

7.2 (:0.3)

28.8 (+0.7)

Laboratory Control
Sediment

20.5 (z0.4)

8.2 (£0.2)

7.2 (:0.3)

29.6 (+1.9)




TABLE 8-9A WATER QUALITY PARAMETERS MEASURED DURING 10-DAY WHOLE

SEDIMENT TOXICITY TESTING WITH Leptocheirus plumulosus (ESTUARI
AMPHIPOD) ON SAMPLES FROM BALTIMORE HARBOR APPROACH
CHANNELS AND PLACEMENT SITE 104 (Round 1: Sept.-Nov. 1999)

Test Elutriate

Mean (+ Standard Deviation)

Temperature

§Y)

pH

Dissolved Oxygen

(mg/L)

Salinity
(ppt)

Laboratory Control
Sediment

19.5 (£0.5)

7.6 (£0.2)

 62(0.7)

20.9 (+0.6)

Inside Site 104

19.4 (+0.4)

7.7 (:0.3)

5.8 (+0.8)

21.6 (x0.8)

Brewerton Eastern
Extension

19.4 (:0.4)

7.7 (£0.2)

6.0 (:0.8)

21.3 (:0.7)

C&D Approaches - Cores

19.3 (+0.4)

7.6 (:0.2)

5.9 (+0.7)

20.9 (:0.6)

C&D Appr. - Surf. Grabs

19.3 (+0.4)

7.7 (0.2)

6.3 (+1.0)

21.0 (£0.7)

Craighill

19.6 (+0.5)

7.7 (£0.2)

6.0 (:0.6)

21.3(:0.7)

Craighill Angle East

19.5 (+0.5)

7.5 (£0.2)

5.1(+1.0)

21.2 (£0.6)

Craighill Angle West

19.5 (+0.5)

7.6 (:0.2)

5.0 (£0.9)

21.2 (£0.6)

Craighill Entrance

19.5 (+0.4)

7.6 (+0.2)

55(zl.1)

21.5 (20.6)

Craighill Upper Range

19.4 (£0.5)

7.6 (+0.2)

6.3 (£0.7)

21.5(+0.7)

" Cutoff Angle

19.4 (+0.5)

7.6 (+0.2)

5.7 (£0.9)

21.3(£0.8)

Swan Point

19.3 (+0.3)

7.6 (£0.2)

5.8 (+0.9)

21.3 (£0.7)

Tolchester North

19.3 (+0.4)

7.5 (£0.2)

5.3(z0.9)

21.1 (+0.6)

Tolchester South

19.4 (:0.3)

7.6 (£0.2)

5.7 (+0.6)

21.3(20.7)

Tolchester Straightening

19.4 (+0.4)

7.7 (+0.2)

6.2 (+0.7)

21.1 (£0.5)




TABLE 8-9B WATER QUALITY PARAMETERS MEASURED DURING ADDITIONAL
‘ 10-DAY WHOLE SEDIMENT TOXICITY TESTING WITH Leptocheirus
plumulosus (ESTUARINE AMPHIPOD) ON SAMPLES FROM BALTIMORE
HARBOR APPROACH CHANNELS AND PLACEMENT SITE 104
(Round 2: Dec. 1999-Feb. 2000)

Mean (+Standard Deviation)
Test Elutriate

Temperature Dissolved Oxygen Salinity

(°C) pH (mg/L) (ppt)

Inside Site 104 21.8(:32) | 80(:0.0) 55(:1.0) | 226(:18)

Outside Site 104 22.1(:28) | 8.0(:0.1) 39(:1) | 210(:16)

Laboratory Control 21.9(z3.1) 7.9 (£0.2) 5.7 (z0.7) 20.0 (¢2.2)
Sediment




| TABLE 8-9C SUMMARY OF WATER QUALITY PARAMETERS FROM 10-DAY WHOLE

SEDIMENT TOXICITY TESTING WITH Leptocheirus plumulosus (ESTUARINE

- AMPHIPOD) FOR THE NORFOLK OCEAN DISPOSAL SITE REFERENCE

AREA (Round 3: Feb. 2000)

Mean (+Standard Deviation)
Test Elutriate Temperature Dissolved Oxygen Salinity
(°O) pH (mg/L) (ppt)
Lower Chesapeake Bay 20.3(£04) 8.1 (£0.1) 5.2 (x0.6) 21.5(z1.2)
Control®

(a) = Tested in place of Ocean Reference sediment due to potential for adverse grain size effects.




TABLE 8-10 SUMMARY OF WATER QUALITY PARAMETERS FROM 10-DAY
WHOLE SEDIMENT TOXICITY TESTING WITH Mysidopsis bahia FOR
THE NORFOLK OCEAN DISPOSAL SITE REFERENCE AREA
(Round 3: Feb. 2000)

Mean (+Standard Deviation)
Test Elutriate Temperature Dissolved Oxygen | Salinity
(cO) pH (mg/L) (ppt)

Ocean Reference 20.5 (+0.6) 8.0 (+0.2) 6.2 (+0.5) 31.5 (£1.3)




TABLE 8-11A RESULTS OF ELUTRIATE TOXICITY TESTING WITH
Mysidopsis bahia (OPOSSUM SHRIMP) ON SAMPLES FROM BALTIMORE
HARBOR APPROACH CHANNELS AND PLACEMENT SITE 104

(Round 1: Sept.-Nov. 1999)

96-Hour Survival (%)* 96-Hour 96-Hour |
' LCsy NOAEC
Test Elutriate Lab Percent Elutriate (% elutriate) | (% elutriate)
Control 10 % 50 % 100%
Inside 104 100 98 98 100 > 100 100
Brewerton Eastern
Extension 98 92 96 78 @ > 100 50
C&D Approaches
— Cores 94 98 96 86 > 100 100
C&D Approaches
— Surface Grabs 100 92 98 84 @ > 100 50
Craighill 98 94 98 94 > 100 100
Craighill Angle
East 96 92 92 92 > 100 100
Craighill Angle
West 98 98 98 76 @ > 100 50
Craighill Entrance 98 98 98 54 @ > 100 50
Craighill Upper
‘Range 100 98 98 98 > 100 100
Cutoff Angle 98 90 98 92 > 100 100
Swan Point 96 94 90 84 > 100 100
Tolchester North 98 96 98 94 > 100 100
Tolchester South 100 98 92 83 ® > 100 100 ®
Tolchester
Straightening 96 92 98 94 > 100 100

*Survival based on a mean of S replicate tests.

(a) Percent normal development in the 100 percent test concentration was statistically (p=0.05) lower than the laboratory

control.

(b) Multiple comparison (100, 50, 10 vs. control) shows no significance; single comparison (50 vs. control) shows significance

(NOAEC = 10).




TABLE 8-11B RESULTS OF ADDITIONAL ELUTRIATE TOXICITY
TESTING WITH Mysidopsis bahia (OPOSSUM SHRIMP) ON
SAMPLES FROM BALTIMORE HARBOR APPROACH
CHANNELS AND PLACEMENT SITE 104
(Round 2: Dec. 1999-Feb. 2000)

96-Hour Survival (%)* 96-Hour 96-Hour
Test Elutriate Lab Percent Elutriate - LCso NOAEC
Control | 10 % 50 % 100% | (% elutriate) | (% elutriate)
Inside 104 98 100 96 100 > 100 100
Outside 104 96 98 94 94 > 100 100
Laboratory
Control Sediment 94 92 90 88 > 100 100

*Survival based on a mean of 5 replicate tests.




TABLE 8-11C RESULTS OF ELUTRIATE TOXICITY TESTING WITH
Mysidopsis bahia (OPOSSUM SHRIMP) ON SAMPLES FROM
THE NORFOLK OCEAN DISPOSAL SITE REFERENCE AREA
(Round 3: Feb. 2000)

Test Elutriate 96-Hour Survival (%)* 96-Hour 96-Hour
Lab Percent Elutriate LCs NOAEC
Control 10 % 50 % 100% | (% elutriate) | (% elutriate)

Ocean Reference - 98 100 98 100 > 100 100

*Survival based on a mean of 5 replicate tests.




TABLE 8-12A RESULTS OF ELUTRIATE TOXICITY TESTING WITH
Cyprinodon variegatus SHEEPSHEAD MINNOW) ON SAMPLES FROM
BALTIMORE HARBOR APPROACH CHANNELS AND PLACEMENT SITE 104
(Round 1: Sept.-Nov. 1999)

96-Hour Survival (%)* 96-Hour 96-Hour
LCs NOAEC
Test Elutriate Lab Percent Elutriate (% elutriate) | (% elutriate)
Control 10 % 50 % 100%

Inside 104 100 100 100 100 > 100 100

Brewerton Eastern
Extension’ 100 100 100 96 > 100 100

C&D Approaches

— Cores 100 100 96 98 > 100 100
C&D Approaches
— Surface Grabs 100 98 98 > 100 100

Craighill 98 98 > 100 100

Craighill Angle
East 98 > 100 100

Craighill Angle
West 94 > 100 100

Craighill Entrance > 100 100

Craighill Upper
Range > 100 100

Cutoff Angle > 100 100

Swan Point > 100 100

Tolchester North > 100 100

Tolchester South 98 100

Tolchester _
Straightening 100 100 98 98 > 100 100

*Survival based on a mean of 5 replicate tests.
(a) Percent normal development in the 100 percent test concentration was statistically (p=0.05) lower than the laboratory
control.




TABLE 8-12B RESULTS OF ADDITIONAL ELUTRIATE TOXICITY TESTING

WITH Cyprinodon variegatus SHEEPSHEAD MINNOW) ON

SAMPLES FROM BALTIMORE HARBOR APPROACH

CHANNELS AND PLACEMENT SITE 104

(Round 2: Dec. 1999-Feb. 2000)

: 96-Hour Survival (%)* 96-Hour
Test Elutriate Lab Percent Elutriate LCso 96-Hour
Control 10% . 50 % 100% (% elutriate) NOAEC
(% elutriate)
Inside 104 100 100 100 100 > 100 100
Outside 104 98 100 100 96 > 100 100
Laboratory

Control Sediment 100 100 100 100 > 100 100

*Survival based on a mean of 5 repliocate tests.




TABLE 8-13A RESULTS OF ELUTRIATE TOXICITY TESTING WITH

Menidia beryllina AINLAND SILVERSIDE) ON SAMPLES FROM BALTIMORE

HARBOR APPROACH CHANNELS AND PLACEMENT SITE 104
(Round 2: Dec. 1999-Feb. 2000)

Test Elutriate

96-Hour Survival (%)*

Lab
Control

Percent Elutriate

10 %

50 %

100%

96-Hour
LCso
(% elutriate)

96-Hour
NOAEC
(% elutriate)

Inside 104

94

92

90

86

> 100

100

Outside 104

90

94

92

> 100

100

Brewerton Eastern
Extension

80

56

534

<10

C&D Approaches
— Cores

98

90

> 100

50

C&D Approaches
— Surface Grabs-

78

54

529

10

Craighill

98

60

69.7

10

Craighill Angle
East

97

60

54.4

10

Craighill Angle
West

97

60.7

10

Craighill Entrance

96

70.7

10

Craighill Upper
Range

84

10

Cutoff Angle

94

10

Swan Point

94

Tolchester North

88

Tolchester South

23.8

10

Tolchester
Straightening

91

90

92

80

> 100

100

*Survival based on a mean of 5 replicate tests.
(a) Percent normal development in the 100 percent test concentration was statistically (p=0.05) lower than the laboratory

control.




TABLE 8-13B RESULTS OF ELUTRIATE TOXICITY TESTING WITH
Menidia beryllina AINLAND SILVERSIDE) ON SAMPLES FROM
THE NORFOLK OCEAN DISPOSAL SITE REFERENCE AREA
(Round 3: Feb. 2000)

96-Hour Survival (%)*

Test Elutriate _ 96-Hour 96-Hour
Lab Percent Elutriate LCso NOAEC
Control | 10 % 50 % 100% | (9, elutriate) | (% elutriate)
Ocean Reference 98 98 100 98 > 100 100

*Survival based on a mean of 5 replicate tests.




TABLE 8-14A RESULTS OF ELUTRIATE TOXICITY TESTING WITH
Mytilus sp. (BLUE MUSSEL) ON SAMPLES FROM BALTIMORE HARBOR
APPROACH CHANNELS AND PLACEMENT SITE 104
(Round 2: Dec. 1999-Feb. 2000) ®

48-Hour Normal Development (%)* 48-Hour
' ECs NOEC
Test Elutriate Lab Percent Elutriate (% elutriate) | (% elutriate)
Control 10 % 50 % 100%
Inside 104 97 95 91 g2 ® > 100 50
Outside 104 96 92 85 2® 63.8 10
Brewerton Eastern
Extension 94 91 81 01® 60.9 10
C&D Approaches
— Cores 1 98 92 0 0@ 21.2 <10
C&D Approaches .
— Surface Grabs 99 98 87 2® 64.2 10
Craighill 93 89 91 87 > 100 100
Craighill Angle
East 92 94 54 0© 43.5 10
Craighill Angle
West 91 90 59 0© 46.8 10
Craighill Entrance 95 93 0 . 0@ 22.0 10
Craighill Upper
Range 90 89 86 87 > 100 100
Cutoff Angle 96 98 92 27® 79.7 .50
Swan Point 96 94 63 0© 47.8 10
Tolchester North 99 95 78 01® 56.4 10
Tolchester South 96 93 83 0© 61.7 10
Tolchester
Straightening 95 95 84 0@ | 617 10

*Survival based on a mean of 5 replicate tests.

(a) Embryo larval toxicity testing with Mytilus sp. was conducted by Northwestern Aquatic Sciences (NAS).

(b) Percent normal development in the 100 percent test concentration was statistically (p=0.05) lower than the laboratory control.
(c) A concentration which had no normally developed organisms was not statistically compared to the laboratory control.




TABLE 8-14B RESULTS OF ELUTRIATE TOXICITY TESTING WITH Mpytilus sp.

(BLUE MUSSEL) ON SAMPLES FROM THE NORFOLK OCEAN
DISPOSAL SITE REFERENCE AREA (Round 3: Feb. 2000) @

48-Hour

48-Hour Normal Development (%)*
Test Elutriate Lab Percent Elutriate ECso 96-Hour
Control | 10 % 50 % 100% (% elutriate) NOEC
(% elutriate)
Ocean Reference 98.2 99.5 98.8 98.5 > 100 100

*Survival based on a mean of 5 replicate per tests.

(a) Embryo larval toxicity testing with Mytilus sp. was conducted by Northwestern Aquatic Sciences (NAS).




Neanthes arenaceodentata (ESTUARINE POLYCHAETE) ON SAMPLES FROM
BALTIMORE HARBOR APPROACH CHANNELS AND PLACEMENT SITE 104
(Round 1: Sept.-Nov. 1999)

‘ TABLE 8-15A RESULTS OF 10-DAY WHOLE SEDIMENT TOXICITY TESTING WITH

No. Alive/ 10-Day

Test Sediment No. Exposed* | Percent Survival (mean)

Laboratory Control
Sediment 25 /25 100

Inside Site 104 24 /25 96

Brewerton Eastern Ext. 25 /25

C&D Approaches - Cores 24 /25

C&D Appr. - Surf. Grabs 25 /25

Craighill 24/25

Craighill Angle East 25 /25

Craighill Angle West 23/25

Craighill Entrance 25 /25

Craighill Upper Range 25725

Cutoff Angle 24/ 25

Swan Point

25725

Tolchester North 25 /25

Tolchester South 24 /25

Tolchester Straightening 24125

*Based on S replicates of five animals each




TABLE 8-15B RESULTS OF ADDITIONAL 10-DAY WHOLE SEDIMENT TOXICITY
TESTING WITH Neanthes arenaceodentata (ESTUARINE POLYCHAETE) ON
SAMPLES FROM BALTIMORE HARBOR APPROACH CHANNELS AND
PLACEMENT SITE 104 (Round 2: Dec. 1999-Feb. 2000) '

. 10-Day
Test Sediment No. Alive/ Percent Survival
No. Exposed*

(mean)
Inside Site 104 22 /25 88
Outside Site 104 20/ 25 30
Laboratory Control 24 /25 96

Sediment

*Based on 5 replicates of five animals each




‘ TABLE 8-16A RESULTS OF 10-DAY WHOLE SEDIMENT TOXICITY TESTING WITH
Leptocheirus plumulosus (ESTUARINE AMPHIPOD) ON SAMPLES FROM
BALTIMORE HARBOR APPROACH CHANNELS AND PLACEMENT SITE 104

(Round 1: Sept.-Nov. 1999)

] . 10-Day
Test Sediment No. Alive/ Percent Survival

*
No. Exposed (mean)

Laboratory Control 96 /100 96
Sediment

Tnside Site 104

93/100

Brewerton Eastern Ext. 88/100

C&D Approaches - Cores 88 /100

C&D Appr. - Surf. Grabs 94/ 100

Craighill 93/100

Craighill Angle East 91 /100

Craighill Angle West 93 /100

Craighill Entrance 96 / 100

Craighill Upper Range 86 /100

Cutoff Angle 92 /100

Swan Point 89/100

Tolchester North 93 /100

Tolchester South 92 /100

Tolchester Straightening 89 /100

*Based on 5 replicates of 20 animals each




TABLE 8-16B RESULTS OF ADDITIONAL 10-DAY WHOLE SEDIMENT TOXICITY
TESTING WITH Leptocheirus plumulosus ESTUARINE AMPHIPOD) ON ‘
SAMPLES FROM BALTIMORE HARBOR APPROACH CHANNELS AND
PLACEMENT SITE 104 (Round 2: Dec. 1999-Feb. 2000)

. 10-Day
Test Sediment No. Alive/ Percent Survival
No. Exposed*
(mean)
Inside Site 104 87 /100 g7®
Outside Site 104 96 / 100 96
Laboratory Control 98 /100 98
Sediment

(a) Survival in sample Inside Site 104 was statistically less (P=0.05) than the

laboratory control sediment.

*Based on 5 replicates of 20 animals each




TABLE 8-16C RESULTS OF 10-DAY WHOLE SEDIMENT TOXICITY TESTING WITH
Leptocheirus plumulosus (ESTUARINE AMPHIPOD) FOR THE NORFOLK
OCEAN DISPOSAL SITE REFERENCE AREA (Round 3: Feb. 2000)

. 10-Day
Test Sediment No. Alive/ Percent Survival
No. Exposed*
(mean)
Lower Chesapeake Bay 94/100 94
Control

(a) Lower Chesapeake Bay control sediment tested in place of Norfolk Ocean -
Disposal Site sediment to minimize potential grain size effect.

*Based on 5 replicates of 20 animals each




TABLE 8-17 RESULTS OF 10-DAY WHOLE SEDIMENT TOXICITY lTESTING WITH ‘
Mysidopsis bahia (OPOSSUM SHRIMP) FOR THE NORFOLK OCEAN

DISPOSAL SITE REFERENCE AREA (Round 3: Feb. 2000) ®

. 10-Day
Test Sediment No. Alive/ Percent Survival
. No. Exposed*
(mean)
Ocean Reference 47/50 94

(a) Mysidopsis bahia tested in place of Neanthes arenaceodentata for Ocean
Reference testing.
*Based on 5 replicates of 10 animals each




TABLE 8-18A RESULTS OF REFERENCE TOXICANT TESTING - BALTIMORE .HARBOR APPROACH CHANNELS AND

Test Species

Mysidopsis bahia

Cyprinodon variegatus

Menidia beryllina

Mpytilus sp.

Neanthes arenaceodentata

Leptocheirus plumulosus

(a) Control chart limits have not yet been established, because an insufficient number of reference toxicant tests (less than five) have been conducted. The LC50s of 6.4

Reference Toxicant

Potassium chloride
(KCI)

Potassium chloride
(KCD

Potassium chloride
(KC)

Copper sulfate
(CuSO4+5H,0)

Cadmium chloride
(CdCly)

Cadmium chloride
(CdCly)

PLACEMENT SITE 104

Testing Date

October 1999
January 2000

October 1999
January 2000

January 2000

December 1999

October 1999

December 1999

October 1999
January 2000

Endpoint

48-hour LC50:
48-hour LC50:

48-hour LC50:
48-hour LC50:

48-hour LC50:

48-hour EC50:

96-hour LC50
96-hour LC50

0.57 g/L KCl
0.71 g/L KCl

1.65 g/L KCI
1.41 g/L KCl

1.18 g/LKCI

10.3 ug/L Cu

6.4 mg/L Cd
5.7 mg/L Cd

96-hour LC50: 0.22 mg/L Cd
96-hour LC50: 0.24 mg/L Cd

and 5.7 mg/L Cd were similar to the LC50 of 5.7 mg/L Cd on a previous lot of N. arenaceodentata from September 1999.

Acceptable Control Chart

Limits

0.12-0.65 g/L KCI
0.32-0.86 g/L KCl

1.20-1.87 g/L KCI
1.25-1.60 g/L KCI

1.10-1.49 g/L KCl

8.05-12.5 ug/L Cu

(a)
(a)

0.21-0.26 mg/L Cd
0.21-0.25 mg/L Cd




TABLE 8-18B RESULTS OF REFERENCE TOXICANT TESTING - NORFOLK OCEAN DISPOSAL SITE REFERENCE AREA

Test Species Reference Toxicant Endboint Acceptablz iCn:)iltl:rol Chart
Mysidopsis bahia Potassium chloride 96-hour LC50: 0.65 g/L KCl 0.59-0.72 g/L KCl
(KQ))
Menidia beryllina Potassium chloride 96-hour LC50: 0.969 g/L KCl 0.82-1.15 g/L KClI
(KCh)
Leptocheirus plumulosus Cadmium chloride 48-hour LC50: 5.9 mg/L Cd (a)
(CdCly)

(a) Control chart limits have not yet been established, because an insufficient number of reference toxicant tests (less than five) have been conducted. The LCS0 of 5.9
mg/L Cd falls within the range of LC50's from previous L. plumulosus reference toxicant tests (2.2-9.0 mg/1 Cd).




TABLE 8-19A SUMMARY OF RESULTS FOR WATER COLUMN BIOASSAYS BALTIMORE HARBOR APPROACH CHANNELS, PLACEMENT SITE 104, OUTSIDE SITE 104 REFERENCE, AND
NORFOLK OCEAN DISPOSAL SITE REFERENCE AREA

Sample Identification

Opossum Shrimp
Mysidopsis bahia

Sheepshead Minnow
Cyprinodon variegatus

Blue Mussel
Mytilus sp.

Inland Silverside
Menidia beryiling

96-hour 1.C50
(% elutriate)

Statistical
Difference 100%

vs. Control™

96-Hour NOAEC
(% elutriate)

96-hour LCS0
(% elutriate)

Statistical
Difference 100%
vs. Control™

96-Hour NOAEC
(% elutriate)

48-hour FC50
(% elutriate)

Statistical
Difference 100%
vs. Control™

96-Hour NOEC
{% elutriate)

96-hour LCS0
(% elutriate)

Statistical
Difference 100%
vs. Control™”

96-Hour NOAEC
(% elutriate)

Inside Placement Site 104
Brewerton Eastern Extension
C&D Approaches (Cores)
C&D Approachcs (Surficial)
Craighill

Craighill Entrance

Craighill Angle - East
Craighill Angle - West
Craighill Upper Range
Cutoff Angle

Swan Point

Tolchester Channel - North
Tolchester Channel - South
Tolchester Straightening

>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100

No

No

No

No

100
50
100
50
100
50
100

>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100

No
No
No
No
No
No
No
No
No
No
No
No
No
No

100

>100
60.9
21.2
64.2
>100
220
435
46.8
>100
79.7
478
56.4
61.7
61.7

Yes
Yes
Yes
Yes
No
Yes
Yes

>100
53.4
>100
529
69.7
70.7
544
60.7
>100
415
>100
50.8
238
>100

100

Inside Placement Site 104®
Outside Placcment Site 104 !

>100

No
No

638

Norfolk Ocean Reference Site'®

>100

NT

NT

>100

NT = not tested; water column bioassays with Norfolk Ocean Reference elutriate conducted with opossum shrimp, blue mussel, and inland silverside only
(a) Siatistical significance analyzed at P=0.05; survival (LC50) or normal development (EC50) in 100% elutriate significantly lower than the control,

(b) Inside Placement Site 104 elutriate re-testcd concurrently with Outside Placement Site 104 water column bioassays (re-tcsted with opossum shrimp and sheepshead minnow only)
(c) Outside Placement Site 104 water column bioassays with opossum shrimp and sheepshead minnow conducted separately from channel elutriate bioassays
(d) Norfolk Ocean Reference testing conducted independently of Inside/Outside Placement Site 104 and channel elutriate tests




TABLE 8-19B SUMMARY OF RESULTS FOR WATER COLUMN BIOASSAYS BALTIMORE HARBOR APPROACH CHANNELS, PLACEMENT SITE 104, OUTSIDE SITE 104 REFERENCE, AND

NORFOLK OCEAN DISPOSAL SITE REFERENCE AREA

Opossum Shrimp Sheepshead Minnow Blue Mussel Inland Sliverslde
Mpysidopsis bahia Cyprinodon variegatus Mytilus_sp. Menidia beryllina
Mixing Factor Mixing Factor
Statistical Mixing Factor Statistical Regquired to Statistical Required to Statistical Mixing Factor
96-hour LC50 |Difference 100% vs.|  Required to 96-hour LCS0 | Difference 100% | Achieve 0.01 | 48-hour EC50 | Difference 100% |  Achieve 0.01 | 96-hour LCS0 | Difference 100% |Required to Achieve)
Sample ldent!fication (% elutriate) Control™ Achieve 0.01 LC50] (% elutriate) vs. Control® LC50 (% elutriate) vs. Control'® EC50 (% elutriate) vs. Control® 0.01 LC50
Inside Placement Site 104 >100 No NA >100 No NA >100 Yes <100 >100 No NA
Brewerton Eastern Extension >100 Yes <100 >100 No NA 60.9 Yes 164 534 Yes 188
C&D Approaches (Cores) >100 No NA >100 No NA 21.2 Yes 472 >100 Yes <100
C&D Approaches (Surficial) >100 Yes <100 >100 No NA 64.2 Yes 156 529 Yes 189
Craighill >100 No NA >100 No NA >100 No NA 69.7 Yes 144
Craighill Entrance >100 Yes <100 >100 No NA 220 Yes 454 70.7 Yes 141
Craighill Angle - East >100 No NA >100 No NA 43.5 Yes 230 54.4 Yes 184
Craighill Angle - West >100 Yes <100 >100 No NA 46.8 Yes 214 60.7 Yes 165
Craighill Upper Range >100 No NA >100 No NA >]00 No NA >100 Yes NA
Cutoff Angle >100 No NA >100 No NA 79.7 Yes 126 415 Yes 241
Swan Point >100 No NA >100 No NA 478 Yes 209 >100 No NA
Tolchester Channel - North >100 No NA >100 No NA 56.4 Yes 177 50.8 Yes 197
Tolchester Channel - South >100 Yes <100 >100 No NA 61.7 Yes 162 238 Yes 420
Tolchester Straightening >100 No NA >100 No NA 61.7 Yes 162 >100 No NA
Inside Placement Site 104 >100 No NA >100 No NA . - - . - -
Outside Placement Site 104¢ >100 No NA >100 No NA 63.8 Yes 157 >100 No NA
Norfolk Ocean Reference Site'® >100 No NA NT NT - >100 No NA >100 No NA

NT = not tested; water column bioassays with Norfolk Ocean Reference elutriate conducted with opossum shrimp, blue mussel, and inland silverside only

(a) Statistical significance analyzed at P=0.05; survival (LC50) or normal development (EC50) in 100% elutriate significantly lower than the control.

(b) Inside Placement Site 104 elutriate re-tested concurrently with Qutside Placement Site 104 water column bioassays (re-tested with opossum shrimp and sheepshead minnow only)
(¢) Outside Placement Site 104 water column bioassays with opossum shrimp and sheepshead minnow conducted separately from channel elutriate bioassays

(d) Norfolk Ocean Reference testing conducted independently of Inside/Outside Placement Site 104 and channel elutriate tests

NA = mixing calculation is not applicable if mean survival in 100% elutriate is not statistically lower than the mean survival in the laboratory control.




TABLE 8-20 SUMMARY OF RESULTS FOR WHOLE SEDIMENT BIOASSAYS BALTIMORE HARBOR APPROACH CHANNELS,
INSIDE SITE 104, OUTSIDE SITE 104, AND NORFOLK OCEAN DISPOSAL SITE REFERENCE AREA

Estuarine Polychaete Estuarine Amphipod
Neanthes arenaceodata Leptocheirus plumulosus

Statistical Difference vs.| 0% Difference Statistical Difference 20% Difference
Mean Survival | Inside Placement Site vs. Inside Mean Survival Vs. Inside Placement g Inside Placement
Sample Identification (%) 104 Placement Site 104 (%) Site 104 @ Site 104

Laboratory Control Sediment ® 100 NA 96 NA
Inside Placement Site 104 96 NA 93 NA
Brewerton Eastern Extension 100 No 88
C&D Approaches (Cores) 96 No 88
C&D Approaches (Surficial) 100 No 94
Craighill 96 No 93
Craighill Entrance 100 No 96
Craighill Angle - East 100 No 91
Craighill Angle - West 92 No 93
Craighill Upper Range 100 No 86
Cutoff Angle 96 92
Swan Point 100 89
Tolchester Channel - North 100 93
Tolchester Channel - South 96 ) 92
Tolchester Straightening 96 89

Laboratory Control Sediment 96 98
Inside Placement Site 104 88 87
Outside Placement Site 104 80 96

Norfolk Ocean Reference Site ™" 94
Southern Chesapeake Bay Control Sediment ‘X

NA = not applicable; control and reference (Inside Site 104) survival not statistically compared as per USEPA/USACE guidelines (1998)

(a) Statistical significance analyzed at P=0.05; channel sediments statistically compared to Inside Placement Site 104

(b) Control serves as indicator for test acceptability/validity )

(¢) Mysidoposis bahia tested in place of Neanthes arenaceodentata for Norfolk Ocean Disposal Site reference area sediment

(d) Norfolk Ocean Reference tests conducted independently of Inside/Outside Placement Site 104 and channel whole-sediment tests

(¢) Southem Chesapeake Bay Control Sediment tested with Leptocheirus in place of Norfolk Ocean Reference sediment as requested by EPA Region I1I-Philadelphia
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9. BIOACCUMULATION STUDIES

Sediments from the approach channels, placement site, and reference areas were evaluated in
28-day bioaccumulation studies with Nereis virens (sand worm) and Macoma nasuta (blunt-nose
clam). The studies measured survival of the test organisms and the potential for bioaccumulation
of contaminants in organism tissue as a result of exposure to the channel, placement site, and
reference area sediments. The design of the bioaccumulation studies followed guidance from
USEPA/USACE (1991 and 1998) with input from USEPA Region IlI-Philadelphia.

9.1 BIOACCUMULATION EXPOSURE METHODS
The bioaccumulation testing program consisted of three separate rounds of testing (Table 9-1):

e Round 1: Initial bioaccumulation testing of sediment from the approach channels and
from Inside Placement Site 104 (November-December 1999).

e Round 2: Additional bioaccumulation testing conducted in response to
recommendations from USEPA Region III-Philadelphia. Testing of sediment from
an Outside Placement Site 104 reference area for tissue analysis; additional testing of
sediment from Inside Placement Site 104 for tissue analysis; and additional testing of
sediment from approach channels for tissue analysis of dioxin and furan congeners
(January-February 2000).

e Round 3: Bioaccumulation testing of Ocean Reference sediment (in conjunction with
Woodrow Wilson Bridge sediment testing program) (February-March 2000) to
evaluate the potential for ocean placement of dredged material.

A summary of the bioaccumulation testing schedule is provided in Table 9-1. Methodology for
the bioaccumulation studies followed guidance in the ITM (USEPA/USACE 1998) and the
Ocean Testing Manual (USEPA/USACE 1991). Bioaccumulation testing protocols are
thoroughly described in the Quality Assurance Project Plan for the ecotoxicological testing
program (EA 2000d) (Appendix B). Testing procedures for the Ocean Reference sediment
followed the same guidance as the Site 104 testing and are documented in the Ecotoxicology
QAPP for the Woodrow Wilson Bridge Project (EA 2000b). Original data sheets, records, notes,
memoranda, and computer printouts for the bioaccumulation exposures are archived at EA’s
Baltimore Office in Sparks, Maryland. These data will be retained for a period of 5 years unless
a longer period is requested by USACE-Baltimore District.

9.1.1 Test Set-Up and Procedures

Bioaccumulation testing was conducted with the sand worm (Nereis virens) and the blunt-nose
clam (Macoma nasuta). The 13 test sediments from the approach channel and one sediment
sample from Inside Site 104 were evaluated on 5 November-3 December 1999 with N. virens
and on 4 November—2 December 1999 with M. nasuta. The adult worms (organism lot NV-017)
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were obtained from Aquatic Research Organisms (Hampton, New Hampshire) on 5 November
1999, and the adult clams (lot MA-011) were acquired from Aquatic Research Organisms on
2 November 1999.

A second round of bioaccumulation testing with N. virens and M. nasuta was conducted in
January 2000 to evaluate additional contaminants of concern. The 13 test sediments, Inside Site
104 sediments, and Outside Site 104 sediments were tested during the period 13 January through
10 February 2000 with N. virens and during the period 12 January through 9 February with M.
nasuta. This second round of testing utilized organism lot numbers NV-019 (N. virens) and MA-
012 (M. nasuta). Organism lot NV-019 was received from Aquatic Research Organisms on 13
January 2000, and organism lot MA-012 was received from Brezina & Associates (Dillon Beach,
California) on 12 January 2000. Both organism lots were used for testing on the day of receipt.

Bioaccumulation testing was also conducted for the Ocean Reference sediment (Round 3) with
the sand worm (Nereis virens) and the blunt-nose clam (Macoma nasuta). The N. virens testing
with the Ocean Reference sediment (Round 3) was initiated on 10 February 2000 and completed
on 08 March 2000. The M. nasuta testing with the Ocean Reference sediment (Round 3) was
initiated on 08 February 2000 and completed on 07 March 2000. The adult worms (organism
lots NV-020 and NV-021) and adult clams (organism lots MA-013 and MA-014) were obtained
from Aquatic Research Organisms (Hampton, New Hampshire) on 8 February 2000 for the
Ocean Reference sediment testing.

For the bioaccumulation testing, the sediment samples and overlying water were added to the test
chambers the day prior to test initiation. The overlying water was artificial seawater (Forty
Fathoms sea salts). Natural sediments from the organism collection sites were used as laboratory
controls in the bioaccumulation testing. The bioaccumulation tests were 28 days in duration and
were conducted as static, renewal assays. The overlying water was replaced three times a week
by siphoning approximately 80 percent of the overlying water from the aquaria and replacing
with new overlying water taking care not to disturb the sediment surface.

The bioaccumulation tests were conducted in 10-gallon aquaria with a layer of approximately
3-5 cm (3.8 L) of sediment and 19 L of overlying water per aquarium. There were five replicates
per sediment sample and three replicates per control sediment. Based on the analytical tissue
biomass requirements, the first round of bioaccumulation testing utilized 26 organisms in each
replicate chamber for the N. virens testing and 50 organisms per chamber for the M. nasuta
testing. The second round of bioaccumulation testing (conducted in January 2000) used 20

(N. virens) and 30 (M. nasuta) organisms per test chamber.

During the 28-day exposure period, the test chambers were maintained at a target temperature of
20°C for the N. virens and 13°C for the M. nasuta, with a 16-hour light/8-hour dark photoperiod.
Gentle aeration was provided to each aquarium throughout the test period. Observations of
mortality and abnormal organism behavior were recorded daily, and dead organisms were
removed from the test chambers. Measurements of temperature, pH, dissolved oxygen, and
salinity of the overlying water were recorded daily on one replicate of each sample and control.
The water quality measurements for N. virens are summarized in Tables 9-2A (Round 1), 9-2B
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(Round 2), and 9-2C (Round 3). Water quality measurements for M. nasuta are summarized in
Tables 9-3A (Rounds 1), Table 9-3B (Round 2), and 9-3C (Round 3). The organisms were not
fed during the exposure period. At the end of the 28-day test periods, the test organisms were
retrieved from the test chambers and the number of surviving organisms was recorded. Copies
of the original data sheets from the N. virens and M. nasuta testing are included in Attachments
V-A (Round 1 and Round 2) and V-B (Round 3).

9.1.2 Reference Toxicant Testing

In conformance with EA’s QA/QC program requirements, reference toxicant testing was
performed on the acquired lots of organisms utilized in the testing program or reference toxicant
data were obtained from the test organism supplier. The reference toxicant tests consisted of a
graded concentration series of a specific toxicant in water only tests, with no sediment present in
the test chambers.

The reference toxicant for the bioaccumulation species, Nereis virens and Macoma nasuta, was
sodium dodecyl sulfate (SDS). The results of the reference toxicant tests were compared to
established laboratory control chart limits.

9.1.3 Tissue Preparation and Homogenization

After 28 days of exposure, surviving organisms were recovered and placed in holding tanks
containing 20 ppt artificial seawater and no sediment to purge their digestive tracts. The
organisms were not fed during this period. At the end of the 24-hour purging period, the shells
of the clams were rinsed with de-ionized (DI) water, the clams were shucked, and the soft tissues
and liquids inside the shell were placed into pre-cleaned glass jars. Worms were rinsed with DI
water to remove the external salts (originating from the purge chambers) and were placed
directly into pre-cleaned glass jars. Tissues for each replicate were placed into separate jars,
labeled, and frozen until delivered to the analytical laboratory. Required containers, preservation
techniques, and holding time requirements for tissue samples are provided in Table 9-4. Tissues
were processed on 04 December 1999 (worms — Round 1), 05 December 1999 (clams -

Round 1), 11 February 2000 (worms — Round 2), 10 February 2000 (clams — Round 2), 09
March 2000 (worms — Round 3), and 08 March (clams — Round 3).

In addition to analyzing test tissues, pre-test tissue and tissue from control organisms were also
submitted for chemical analysis. Pre-test tissue represents organism tissue upon delivery at the
ecotoxicology laboratory (prior to test initiation). These tissues originate from organisms that
are sacrificed from each shipment and subsequently frozen. These organisms are not exposed to
test sediments, but contaminants in their tissues would represent baseline contaminants that
could accumulate from exposure to their natural environment. Control tissue originates from
organisms exposed to natural sediment (that they were collected from and shipped in) after a
28-day exposure period. These organisms are exposed to 