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1. Introduction

This Phase Ill Sediment Investigation Field Report (Phase Il S| Field Report) documents the field activities
associated with implementation of the Newark Bay Study Area Phase Il Sediment Investigation Quality
Assurance Project Plan Amendment (Phase IIl QAPP; Tierra Solutions, Inc. [Tierra] 2016), as approved by
the United States Environmental Protection Agency (USEPA) on September 21, 2016. The Phase lli field
investigation program was performed from October through December 2016. Pursuant to an Administrative
Order on Consent (AOC) under the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA [Index 02-2004-2010]; USEPA 2004), Glenn Springs Holdings, Inc. is conducting a remedial
investigation (RI) and feasibility study (FS), on behalf of Occidental Chemical Corporation (the successor to
Diamond Shamrock Chemicals Company [formerly known as Diamond Alkali Company]), for the Newark
Bay Study Area (NBSA).

As described in the AOC (USEPA 2004), NBSA sediments are known to contain myriad chemicals, including
(without limitation): polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs),
polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHS), pesticides, and metals.
Assessment of these constituents of potential concern (COPCs) is required by the AOC (USEPA 2004). The
Phase lll field investigation program involved collecting sediment samples for chemical analysis of these
COPCs. To evaluate the COPCs, the AOC (USEPA 2004) identifies three Rl-related goals:

® RI Goal 1: Nature and Extent of Sediment Contamination. Determine the horizontal and vertical
distribution and concentrations of PCDDs, PCDFs, PCBs, PAHSs, pesticides, and metals for the NBSA
sediments (NBSA AOC Statement of Work [SOW], Section A.1 [USEPA 2004]).

® RI Goal 2: Risk Assessment. Determine the primary human and ecological receptors (endpoints) of
PCDD-, PCDF-, PCB-, PAH-, pesticide-, and metals-contaminated sediments in the NBSA (NBSA AOC
SOW, Section A.2 [USEPA 2004]).

®* RI Goal 3: Source Identification. Determine the significant direct and indirect continuing sources of
PCDDs, PCDFs, PCBs, PAHS, pesticides, and metals to the sediments in the NBSA (NBSA AOC SOW,
Section A.3 [USEPA 2004]).

Due to the complexity of the NBSA, USEPA and Tierra agreed in 2005 that the Rl would be implemented in
multiple phases, as necessary. As such, sediment samples were collected in two phases during 2005
(Phase I) and 2007 (Phase 1l). Field activities and results from these Phase | and Phase Il Sediment
Investigations (SIs) are documented in the Phase | and Phase Il Field and Data Report (Tierra 2008).
Radiochemical data were evaluated with respect to the 1940 horizon and are presented in the Final Newark
Bay Study Area Remedial Investigation Phase | and Phase Il Sediment Deposition Report, Revision 1
(Deposition Report; Tierra 2011). Analytical data evaluated with respect to characterization of nature and
extent are presented in the Final Phase | and Phase Il Data Evaluation and Assessment Report, Revision 2
(DEAR,; Tierra 2014a). The DEAR uses the Phase | and Phase Il data, in addition to sediment data from
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secondary sources (data collected for purposes other than the NBSA S| Program), to broadly characterize
the distribution of contamination within the NBSA with respect to RI Goal 1.

On September 9, 2015, USEPA submitted a letter from Eugenia Naranjo of USEPA to Clifford Firstenberg of
Tierra Regarding Response to Tierra’s Email Dated August 27, 2015, 2014 Oceanographic Data Collection
— Administrative Order on Consent, for Remedial Investigation/Feasibility Study (RI/FS) (USEPA 2015). This
letter stated “...after USEPA's review of Tierra’'s Data Gaps Report, and during discussions to finalize the
DEAR, the USEPA evaluated the need for a Phase Ill sediment sampling program to fill contaminant nature
and extent data gaps.” The letter further describes a need to characterize subunits of Newark Bay at a scale
appropriate for RI/FS decision-making because the existing data only allow for bay-wide decision making
(USEPA 2015). As such, the following Data Quality Objectives (DQOs) were established to confirm that data
collected during the Phase Ill sampling program were consistent with, and contributed to, meeting Rl Goal 1,
listed above, as well as to support RI/FS decision-making. The DQOs are as follows:

1. Determine the approximate boundaries of subunits within Newark Bay that contain statistically distinct
concentrations of COPCs, especially dioxin.

2. Determine the means and variances of COPC concentrations within these subunits.
3. Determine how surface sediment COPC concentrations within these subunits vary with time.

Surface sediment samples were collected as part of the Phase Ill sampling program to meet these DQOs in
accordance with the Phase Il QAPP (Tierra 2016).

1.1 Newark Bay Study Area

Newark Bay, part of the New York/New Jersey (NY/NJ) Harbor Estuary, is located between the shores of
Newark and Elizabeth to the west, Jersey City and Bayonne to the east, the confluence of the Passaic and
Hackensack Rivers to the north, and Staten Island to the south. Newark Bay is linked to Upper New York
Bay by the Kill van Kull and to Raritan Bay by the Arthur Kill (Figure 1). Figure 2 provides an aerial
photograph demarcating local landmarks, bay reaches, and navigation channels.

The NBSA is situated within one of the most urbanized and industrialized areas in the United States and is
known to be contaminated with a number of chemicals, including, but not limited to, PCBs, PAHSs, pesticides,
herbicides, volatile organic compounds (VOCS), semivolatile organic compounds, PCDDs/PCDFs, and
metals (National Oceanic and Atmospheric Administration 1995; USEPA 1998).

The majority of the NBSA shoreline consists of commercial, developed, or abandoned properties.
Information from the Reconnaissance Survey in September 2013 indicates that a majority of the shoreline
(66%) consists of bulkhead and riprap (Tierra 2015a). Residential and recreational areas are located along
the waterfront in many of these bulkhead and riprap areas, particularly along the eastern shoreline. Four
new residential areas have been proposed for development (Tierra 2013).
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1.2 Investigative Approach

The data collected pursuant to the Phase IIl QAPP (Tierra 2016) will be used to fill nature and extent data
gaps and to characterize subunits of Newark Bay at a scale appropriate for RI/FS decision-making. Data
collected from other sampling efforts in the NBSA will also be used in conjunction with the data collected
under the Phase Il QAPP (Tierra 2016) to support the RI/FS. For example, sediment data collected in 2014
and 2015 as part of the sampling efforts described in the Crab and Clam Sampling and Analysis Quality
Assurance Project Plan (Tierra 2014b) and Sediment Quality Triad and Porewater Sampling and Analysis
Quality Assurance Project Plan (Tierra 2015b) will also be used to evaluate COPCs in the NBSA.

Surface sediment samples from approximately the top 6 inches (approximately 15 centimeters) were
collected from locations throughout the NBSA and submitted for chemical analyses.

1.3 Sampling Rationale

The number of sediment sampling locations proposed for the Phase Ill field investigation program was
determined based on the size (areal extent) of each subunit targeted for sampling, as provided by the
USEPA (USEPA 2015), using a stratified, gridded sample design as described in the Technical
Memorandum: Risk Assessment Field Sampling and Analysis Program — Newark Bay Study Area (Arcadis
U.S., Inc. [Arcadis] 2015). For the Phase Il program, Newark Bay was divided into six subunits proposed by
the USEPA (USEPA 2015), as shown on Figure 3. Using SAS® 9.3, to assess the Phase | and Phase I
surface sediment data and surface sediment data from secondary sources, a sample size was calculated for
each subunit as the minimum size necessary to estimate the mean concentration of 2,3,7,8-
tetrachlorodibenzo-p-dioxin with less than 20 percent relative error at 95 percent confidence. Table 1
presents the minimum number of samples required, per subunit, to meet these statistical criteria.

Table 1
Required Number of Samples per Subunit

Required Number
Subunit of Samples
84

35

19

35

45

6 45

Total 263

AW IN|(F

Using the number of samples required for each subunit shown in Table 1, a sampling grid was prepared and
overlaid on each subunit. Each subunit grid consisted of identically-sized grid cells equaling the number of
required samples for the given subunit. USEPA approved the size and layout of the individual grids via email
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on June 10, 2016. A proposed Phase Il sampling location was then placed in the center of each grid cell.
Per the June 10, 2016 email:

For grid cells where a historical Phase | or 1l sediment core fell within the grid cell, the proposed Phase
Il sampling location was adjusted to the historical core location rather than the center of the grid cell.

For grid cells where a surface sediment sample was collected during the 2014 crab and clam or 2015
sediment quality triad (SQT) sampling programs, a Phase Ill sample was not required to be collected. (It
is assumed that the 2014 crab and clam sediment sampling locations and/or 2015 SQT sampling
locations are representative of current surface sediment concentrations.)

Based on these conditions, a total of 231 Phase Ill sediment sampling locations were proposed. Of these
231 proposed sampling locations for Phase Ill, 185 locations were planned for collection using a vibracore
device and would be sent to the laboratories for chemical analysis as individual samples. The remaining 46
locations, located in the dredged navigation channel and port channels, were planned for collection using a
grab sampling device and were to be combined into 10 composite samples prior to being submitted to the
laboratories for chemical analysis. The 10 composite samples would be prepared as follows:

Composite Sample 1: Six samples from Subunit 3 would be combined into one composite sample to
represent Port Newark Channel.

Composite Sample 2: Eight samples from Subunit 2 would be combined into one composite sample to
represent Elizabeth Channel.

Composite Sample 3: Three samples from Subunit 2 would be combined into one composite sample to
represent South Elizabeth Channel.

Composite Sample 4: Three samples from Subunit 3 would be combined with four samples from
Subunit 2 to represent a portion of the main dredged navigation channel.

Composite Samples 5 through 9: 20 samples from the main dredged navigation channel of Subunit 2
would be combined into 5 composite samples to represent the main dredged navigation channel in
Subunit 2.

Composite Sample 10: One sample from Subunit 3 would be combined with one sample from Subunit 2
to represent the Port Newark Pierhead Channel.

A summary of the proposed Phase Il sediment sampling locations by subunit is provided in Table 2.
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Table 2
Number of Proposed Phase lll Sampling Locations
Number of Grid Total Number
Minimum Cells Containing of Proposed | Total Number of [ Number of
Required One or More Crab Sampling Samples to be Phase I/11
Number of and Clam or SQT | Locations for |[Analyzed During |Locations to be
Subunit Samples Sediment Samples Phase IlI Phase llI Resampled
1 84 10 74 74 14
2 35 0 36 7* NA
3 19 2 18 11+ 5
4 35 4 31 31 6
5 45 13 32 32 6
6 45 5 40 40 6
Total 263 34 231 195%** 37
Notes:

* 36 samples will be collected from Subunit 2; however, a subset of 31 of these samples will be condensed into 7 composite
samples (representing only Subunit 2) for analysis.

** 10 samples will be collected from Port Newark Channel, Port Newark Pierhead Channel, and the dredged navigation
channel areas in Subunit 3. These 10 samples and 5 of the 36 samples collected from Subunit 2 will be condensed into 3
composite samples for analysis. 6 samples will be condensed into 1 composite sample to represent Port Newark Channel, 3
samples from Subunit 3 will be combined with 4 samples from Subunit 2 to represent a portion of the main navigation
channel, and 1 sample from Subunit 3 will be combined with 1 sample from Subunit 2 to represent the Port Newark Pierhead
Channel. Another 8 grab samples from Subunit 3 will be analyzed as discrete samples.

*+* Total Sample Counts: 231 is the total number of sediment samples to be collected; 195 is the total number of samples to
be analyzed. 10 composite samples, representing 46 sampling locations, collected from the dredged navigation channel and
port channels, will be analyzed.

NA = not applicable; all re-samples collected within the subunit will be included as composites.

1.4  Quality Assurance/Quality Control Program

Field and laboratory quality assurance (QA)/quality control (QC) procedures were performed according to,
and consistent with, the protocols described in the Phase Il QAPP (Tierra 2016). QA/QC samples were
collected to evaluate the precision, accuracy, representativeness, completeness, and comparability of both
field and laboratory procedures. Two types of QC checks (field and laboratory) were used to evaluate the
data quality. Field and laboratory QA procedures, outlined in the field and laboratory standard operating
procedures (SOPs) included in the Phase Il QAPP (Tierra 2016), were followed to document proper sample
handling and tracking. The field QA/QC program is described in Section 2.9.2 of this Phase Il Sl Field
Report.
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2. Field Activities

The Phase Il field investigation program was conducted in accordance with the Phase Ill QAPP (Tierra
2016) and included the following field activities:

e Pre-mobilization

e Mobilization

e Sediment sample collection

e Sediment sample transport and storage

e Sample processing

e Sample handling, preservation, and shipment to laboratories

e Sample identification and tracking

e Management of field data

e Field activity assessment

These field activities are described below.

2.1 Pre-Mobilization Activities

Prior to initiating sediment sample collection, a series of pre-mobilization activities were completed, including
permitting, sample location utility clearance, field readiness review, and pre-program field blank sample
collection. These activities are described below.

2.1.1 Permitting

The Phase Il QAPP (Tierra 2016) field activities did not require obtaining permits, but required notification of
the project scope to the United States Coast Guard (USCG) Local Notice to Mariners. The USCG was
notified by letter on September 30, 2016.

2.1.2 Sample Location Utility Clearance

Utilities located near proposed sediment sampling locations were identified with assistance from New Jersey

One Call and New York City/Long Island (NYC/LI) One Call. New Jersey One Call and NYC/LI One Call
identified 42 companies as potentially having underground utilities near the proposed Phase 11l sampling
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locations. These companies were contacted to confirm if the proposed sampling locations were near their
respective subsurface utilities.

Nine proposed sampling stations (269, 284, 326, 327, 328, 329, 332, 367, and 380) were relocated prior to
or during implementation of the Phase Ill field investigation program due to their proximity to identified
utilities. Each of these relocated sampling locations remained within the planned grid squares shown in the
Phase Il QAPP (Tierra 2016) and were approved by USEPA either via email or on the sampling vessel
during collection. A summary of changes to the proposed locations are summarized in Table 3, and further
detall is provided in Protocol Modification Form No. 5 in Appendix A.

Prior to sampling at stations 326, 327, 328, 329, 331, 332, 380, 381, and 382, utility representatives
requested notification 24 hours prior to sampling so they could observe sample collection activities. Utility
representatives were contacted a minimum of 24 hours prior to sampling at these stations and were present
onshore during sample collection.

2.1.3 Field Readiness Review

In accordance with the Phase Ill QAPP (Tierra 2016), a readiness review was conducted on October 13,
2016. A second readiness review for vibracoring and core processing activities was conducted on October
20, 2016. These readiness reviews were conducted to review the details of Phase lll field activities, including
pre-mobilization and mobilization activities and sample collection and processing. Representatives from
Tierra, Arcadis, and Field and Technical Services, and analytical laboratories were present during the
readiness reviews.

2.2 Sampling Mobilization Activities

Following pre-mobilization, Arcadis began mobilization procedures per the Phase Ill QAPP (Tierra 2016).
Mobilization activities included setting up the sample processing area and sampling vessel mobilization.
These activities are described below.

2.2.1 Processing Area Setup

A sample processing area was set up at the 80 Lister Avenue facility in Newark, New Jersey on October 12,
2016. For health and safety purposes, the facility’s decontamination and sample processing room served as
the exclusion zone, where sediment processing and equipment decontamination were conducted, and PPE
and chemicals were stored. The area immediately outside the door leading to the sample processing room
was used for storing additional personal protective equipment (PPE) and decontaminated sampling
equipment. The facility contained a walk-in refrigerator (temperature controlled to 4 degrees Celsius) for
sediment storage. Sediment samples for chemical analysis were stored in coolers within the walk-in
refrigerator during processing activities, prior to being shipped/couriered to their respective laboratories.
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2.2.2 Sampling Vessel Mobilization

On October 12, 2016, Arcadis mobilized the sampling vessel to the NBSA. The vessel is a 26-foot pontoon
boat, equipped with (among other standard marine equipment) the following instrumentation and equipment:
a real-time kinematic differential global positioning system, HYPACK Max marine survey positioning
software, PONAR dredges, vibracore, core liners and caps, 5-gallon plastic buckets, Teflon® liners for 5-
gallon buckets, and large coolers for sample storage. The Arcadis sampling vessel was moored at the
Passaic River Yacht Club in Kearny, New Jersey.

2.3 Sediment Collection

The procedures outlined in the Phase 1ll QAPP (Tierra 2016) included the use of a box corer, followed by
hand coring of the sediment within the box corer using direct-push methods, to collect sediment from areas
outside of the federal navigation channels and a grab sampler to collect sediment from areas inside the
federal navigation channels. Phase Il field investigation activities were implemented on October 17, 2016
using the box corer; however, after several attempts, the box corer was unable to penetrate the required
minimum sample depth of 4.5 inches. After discussions with USEPA, it was decided that vibracoring would
be used instead of the box corer to collect sediment from areas outside the federal navigation channels (a
grab sampler would still be used to collect sediment from areas inside the federal navigation channels). This
alternate sampling procedure was approved by USEPA via email on October 21, 2016 and was documented
in Protocol Modification Form No. 3, provided in Appendix A. The sediment collection activities are described
below.

2.3.1 Equipment Decontamination and Field Blank Sample Collection

Sediment collection and sample processing equipment were decontaminated in accordance with SOP No. 3
— Decontamination (Tierra 2016). As described in SOP No. 3 — Decontamination, the decontamination steps
were performed as follows:

Alconox scrub

Tap water rinse

Nitric acid rinse

Deionized (DI) water rinse
Methanol rinse

Hexane rinse

DI water flush

Nog,rwdE

Following decontamination, the equipment was allowed to air dry. Once dry, the equipment was wrapped in
aluminum foil, shiny side out, and placed on plastic-lined and covered shelving units until needed. This
decontamination process was continued throughout the Phase Ill program.

Sample processing equipment was decontaminated at the end of each week and PONAR grab samplers
were decontaminated at the end of each sampling day. After each decontamination event, field blanks were
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collected to monitor potential contamination present on field equipment. Such contamination, if present, can
be the result of ineffective decontamination. The field blank samples were collected using laboratory-
supplied DI water (or hexane for dioxins/furans) and analyzed for the analytes listed in Worksheet #15-1 of
the Phase Ill QAPP (Tierra 2016).

In addition to the equipment used to process the sediment samples and the PONARSs, the 4-inch-diameter
Lexan™ core liners and caps used for vibracoring were also decontaminated. Core liners and caps were
decontaminated in accordance with SOP No. 3 — Decontamination (Tierra 2016) in three (3) batches prior to
being used to collect sediment. After decontaminating the core liners and caps, field blanks were collected to
confirm that the core liners and caps were void of any contamination or to quantify any remaining
contamination. Three field blanks (NB3153FB, NB3156FB, and NB3158FB) were collected, each
representing one batch of decontaminated core liners and caps. Field blanks were collected on October 21
and November 1 and 9, 2016. The analytical results for the core liner and caps field blanks are provided in
Appendix B. Appendix B only includes field blank laboratory results for blanks collected from the Teflon®
liners, core liners, and core caps as these were collected prior to initial use during sample collection and
processing activities. Results for field blanks collected during decontamination of the sample processing
equipment and PONARs will be provided with the sediment analytical results as part of a future deliverable.

The Teflon® liners used inside the plastic 5-gallon buckets provided protection from potential contamination
due to possible leaching of COPCs and COPECSs from the plastic buckets into the sediment. Prior to use, a
field blank (NB3151FB) was collected to confirm that the Teflon® liners were void of any chemical
contamination, and therefore, appropriate for use. The Teflon® liner field blank analytical results are provided
in Appendix B.

2.3.2 Sediment Collection with a Vibracore

Sediment cores were collected from 173 locations in 19 days during a 6-week period from October 24
through December 7, 2016. As described in Section 2.3.3, 12 planned coring locations were changed to
grab sample locations during sediment collection activities, resulting in 173 vibracore locations instead of the
planned 185. Target locations were located in accordance with SOP No. 1 — Locating Sample Points Using
Global Positioning System and SOP No. 2 — Positioning (Tierra 2016). Sediment cores were collected in
accordance with SOP No. 11 — Sediment Collection Using a Vibracore Device, as approved by USEPA via
email on October 21, 2016. The sampling vessel was positioned over the target sample location using spuds
(for shallow water locations [i.e., less than 30 feet]) or an anchor (for deep water locations [i.e., greater than
30 feet]). Following positioning over the target sample location, sediment was collected using a vibracore
with a 4-inch-diameter core liner measuring 2 or 3 feet in length. Each core was advanced at least 9 inches
(but no more than 21 inches) below the sediment surface, retrieved, and capped at the bottom. Once
retrieved, each core was measured with a tape measure to confirm the required recovery was achieved.
Overlying water was then drained by cutting a slit in the liner using a decontaminated hacksaw blade and the
remaining liner was cut and removed. The top of the core was then capped and the caps were secured with
tape at both ends. The cores were then stored vertically on ice until delivery to the sample processing
facility.
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During sediment collection, 13 locations were field-adjusted from their planned locations due to:

Barges over the target location (Locations 234, 239, 243, 248-252, and 365)

Presence of a bridge pier (Location 333)

Pilings prohibiting access to the planned sampling area (Locations 231 and 244)

The target location fell on land (Location 372).

These revised sampling locations were discussed with and verbally approved by the USEPA oversight
person in the field during sediment collection activities.

Field changes are summarized in Table 3 and in Protocol Modification Form No. 5, provided in Appendix A.
Coordinates of the final sampling locations are provided in Table 4, and the final sediment sampling
locations are shown on Figures 3 through 6. Core Collection Forms are provided in Appendix C and
Individual Core Collection Forms are provided in Appendix D.

2.3.3 Sediment Collection with a PONAR

Sediment grab samples were collected from 47 locations in 9 days during a 4-week period from November
14 through December 7, 2016. As described below, 11 planned sampling locations were abandoned during
collection due to lack of sediment, and 12 coring locations were changed to grab sample locations during
sediment collection activities. As such, 47 grab sample locations were collected instead of the planned 58.
Sample locations were located in accordance with SOP No. 1 — Locating Sample Points Using Global
Positioning System and SOP No. 2 — Positioning (Tierra 2016). Sediment grab samples were collected in
accordance with SOP No. 6 — Sediment Sample Collection (Tierra 2016). Due to high vessel traffic within the
federal navigation channel, the United States Coast Guard prohibited the sampling vessel from anchoring in
the navigation channel during collection of grab samples. Following positioning over the grab sample
location, sediment was collected using a standard size, decontaminated PONAR dredge (approximately 9 by
9 by 6 inches) lowered by hand to the sediment surface. If the grab sample had acceptable penetration (i.e.,
at least 4.5 inches of sediment in the grab sampler), it was retained for processing. The same PONAR was
used for collection of multiple locations intended for compositing. The PONAR was rinsed with Newark Bay
water between sampling locations. A clean, decontaminated PONAR was used for collection of each
successive composite sample.

In accordance with the Phase Ill QAPP (Tierra 2016), grab samples collected from the navigation channels
were composited to create representative samples from the dredged navigation channel areas. Sediment
was collected from the first acceptable sediment grab sample for each composite sample for laboratory
analysis of VOCs and total extractable petroleum hydrocarbon (TEPH) purgeables using a decontaminated
stainless steel spoon and laboratory-supplied Encore® samplers, as described in SOP No. 6 — Sediment
Sample Collection (Tierra 2016). After the VOC and TEPH-purgeable samples were collected, the remaining
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sediment in the grab sampler was placed directly into a Teflon®-lined 5-gallon plastic bucket. Each Teflon®
liner was sealed with electrical tape, lids were placed on each bucket, and the buckets were labeled prior to
storage in the onboard coolers filled with ice.

During sediment collection, the target coordinates of six sample locations were adjusted from their original
locations. These locations were moved due to barges over the target location (Location 253), the location
falling on a restricted shoreline (Location 287), or unacceptable recovery at the planned location (Locations
254, 258, 298, and 301). Additionally, 11 planned sampling locations (Locations 198, 240, 255, 257, 259,
271, 272, 274, 279, 280, and 299) were abandoned due to lack of sediment (i.e., no recovery) after several
attempts. These revised sampling locations and abandoned locations were discussed with and verbally
approved by USEPA oversight personnel in the field. Additional details can be found on Protocol
Madification Form No. 5, provided in Appendix A.

In addition to the adjusted and abandoned locations discussed above, 12 coring locations were changed to
grab sample locations during sediment collection activities. Locations 230, 232, 240, 241, 242, 291, 292,
293, 294, 295, 300, and 198 were planned to be sampled via vibracoring, however, these locations were in
the navigation channel where anchoring is not allowed by the USCG due to safety considerations.
Therefore, in an email dated December 5, 2016, the USEPA approved the collection of sediment from these
locations using a standard size PONAR. These seven grab samples were collected in accordance with SOP
No. 6 — Sediment Sample Collection (Tierra 2016), and were not composited with other locations since
these locations were originally intended as discrete grab samples.

Field changes are summarized in Table 3 and in Protocol Modification Form No. 5, provided in Appendix A.
Coordinates of the final sampling locations are provided in Table 4, and the final sediment sampling
locations are shown on Figures 3 through 6. Surface Sediment Collection Forms are provided in Appendix
E.

2.3.4 Field Quality Assurance/Quality Control Program

Field QC samples were submitted to the laboratory. Two types of field QC samples were used: blanks (field
and trip) and field duplicates. Performance evaluation (PE) samples were also submitted to the analytical
laboratories to evaluate each laboratory’s ability to accurately measure the concentration of constituents in
sediment. Each is described below.

2.3.4.1 Trip Blanks

Trip blanks were submitted for VOCs, mercury, and methylmercury analyses only. The trip blanks were

obtained from the analytical laboratories and carried with the field sample bottles during shipment from the
sediment processing area to the laboratories.
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2.3.4.2 Field Duplicates

Field duplicates were processed at a frequency of one field duplicate per 20 field samples per matrix and per
analytical method. Field duplicates were prepared by transferring an aliquot of a given sediment
homogenate into two separate sets of sample containers. The duplicate pair was then submitted “blind” to
the laboratory. These blind samples were noted in a logbook and given a unique sample number that did not
indicate to the laboratory that the sample was a QC check. Field duplicate information is provided in Table 7.

2.3.4.3 Performance Evaluation Samples

PE samples were submitted to the analytical laboratories at a frequency of one per 40 samples or one per
sample delivery group containing a USEPA split sample in accordance with Worksheet #14 of the Phase |l
QAPP (Tierra 2016). Six PE samples were submitted for analysis during the Phase 11l field investigation
program.

2.4  Sample Transport and Storage

Samples were transported and stored in accordance with the procedures outlined in SOP No. 6 — Sediment
Sample Collection (Tierra 2016). During sediment collection activities, sediment was stored on the vessel in
capped core liners or covered Teflon®-lined 5-gallon buckets stored vertically in large coolers filled with ice.
To maintain the appropriate storage temperature, the ice in the coolers was replaced daily. At the end of
each sampling day, the coolers containing the capped core liners and/or 5-gallon buckets were unloaded
from the vessel and transported from the marina to the 80 Lister Avenue facility in Newark, New Jersey for
storage in the walk-in refrigerator (maintained at 4 degrees Celsius) for subsequent processing.

25 Sediment Processing and Sample Collection

Sediment was processed in 19 days during a 6-week period from October 25 through December 8, 2016 in
accordance with SOP No. 5 — Containers, Preservation, Handling, and Tracking of Samples for Analysis and
SOP No. 6 — Sediment Sample Collection (Tierra 2016), and SOP 12 — Core Processing, as approved by
USEPA via email on October 21, 2016. Sediment collected from each sampling location was, with one
exception, processed the day following collection. Grab samples collected on November 29, 2016,
representing one composite sample (NBO3SED-CHMCOMPO03), were processed the same day they were
collected. Additional details are provided below.

2.5.1 Procedures Used for Sample Processing
25.1.1 Sediment Cores
Sediment cores were processed in accordance with SOP 12 — Core Processing, as approved by USEPA via

email on October 21, 2016 and as documented in Protocol Modification Form No. 3, provided in Appendix A.
With the core in the vertical position, the top cap was removed and any overlying water was drained by
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drilling a hole with a decontaminated drill bit approximately half the distance between the sediment-water
interface and the water surface. After the water drained, additional holes were drilled following the same
pattern and the water allowed to drain until the final hole was drilled just above the sediment surface.
Sediment was then collected from the top of the core for laboratory analysis of VOCs and TEPH purgeables
using a decontaminated stainless steel spoon and laboratory-supplied Encore® samplers. The remaining
sediment from the top 6 inches (0- to 6-inch interval) was removed from the core liner with a decontaminated
stainless steel spoon and placed in a decontaminated stainless steel bowl. If more than one core was
collected from a given location to provide extra volume needed to collect quality control samples (i.e., matrix
spike/matrix spike duplicate [MS/MSD] or field duplicate samples), all sediment from the top 6 inches (0- to
6-inch interval) of each core was removed using a decontaminated stainless steel spoon and placed into the
same decontaminated stainless steel bowl.

After the sediment was placed into the stainless steel bowl, one Core Lithology/Description Form and one
Sample Processing Form was completed for each sampling location. A visual description of each sample
was recorded on the Core Lithology/Description Form, and the chemical analyses to be conducted by the
laboratory were recorded on the Sample Processing Form. Core Lithology/Description Forms are provided in
Appendix F and Surface Sediment Sample Processing Forms are provided in Appendix G. In addition,
photographs were taken of each sample. Photographs were taken of the sediment while it was in the core
liner as well as before and after homogenization. Photographs of each sample are provided in Appendix H.

The sediment was then mixed until textural, color, and moisture homogeneity were achieved. Once
homogenized, the appropriate amount of sediment for each analysis, as described in the Phase IIl QAPP
(Tierra 2016), was placed in appropriately labeled sample containers. Once filled, each sample container
was sealed and stored in the walk-in cooler for shipment/courier to the laboratory at the end of the sampling
day. The sediment samples collected during Phase Il field investigation activities are summarized in Table
5.

There were two deviations from the Phase Ill QAPP (Tierra 2016) during sample processing activities.
These field maodifications are documented in Protocol Modification Form No. 6, provided in Appendix A.

e The Phase Ill QAPP called for adjusting the core segmentation scheme based on the percent
recovery and the length of the sediment in the core tube. However, after discussion with USEPA via
teleconference on October 26, 2016, it was decided this adjustment was not necessary for the
Phase Il Sediment Investigation. Samples from cores 384, 385, 386, 387, 388, 391, 395, 399, 407,
408, and 409 were adjusted; the remainder were not.

e To prevent/minimize the loss of suspended sediment, the core dewatering was modified to allow a
drill bit to be used to remove excess water form the core tube.
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2.5.1.2 Navigation Channel Composite Samples

During the first day of composite sample homogenization on November 15, 2016, an improved approach for
homogenizing composite samples was agreed upon with USEPA'’s on-site representative. This improved
approach is documented in Protocol Modification Form No. 7 in Appendix A and described below.

Prior to sample collection, the contents of each individual grab sample bucket was placed into its own
decontaminated stainless steel bowl and homogenized. (As described in Section 2.3.3, VOCs and TEPH
samples were collected on the sampling vessel immediately following sediment collection.) Then, aliquots of
sediment from each individual sampling location making up each composite sample were placed together in
a separate decontaminated stainless steel bowl and homogenized. The aliquots of sediment were collected
using a 16-ounce laboratory-supplied sample jar(s) as described below:

e If the composite comprised two individual grab samples, three (3) 16-ounce jars from each individual
grab sample were filled with zero headspace.

e |f the composite comprised three or four individual grab samples, two (2) 16-ounce jars from each
individual grab sample were filled with zero headspace.

e |f the composite comprised five or more individual grab samples, one (1) 16-ounce jar from each
individual grab sample were filled with zero headspace.

Once all aliquots were combined in a single stainless steel bowl, the sediment samples were mixed until
textural, color, and moisture homogeneity was achieved. Once homogenized, the appropriate amount of
homogenized sediment for each analysis, as described in the Phase IIl QAPP (Tierra 2016), was placed in
appropriately labeled sample containers. Once filled, each sample container was sealed and stored in the
walk-in cooler for shipment to the laboratory at the end of the sampling day. The composite sediment
samples collected during Phase Il field investigation activities are provided in Table 5.

During sample processing, one Composite Surface Sediment Sample Processing Form was completed for
each sampling location. A visual description of each sample was recorded on the Composite Surface
Sediment Sample Processing Form during sample collection, both prior to and after homogenization.
Composite Surface Sediment Sample Processing Forms are provided in Appendix I. In addition,
photographs were taken of each sample. Photographs were taken of the sediment from each individual
location before mixing, and of the composite after homogenization. Photographs of each sample are
provided in Appendix H.

As described in Section 2.3.2, several locations were abandoned during sediment collection due to
insufficient recovery. As such, five of the 10 planned composite samples were comprised of less than the
planned number of individual sample locations. Table 6 summarizes the number of planned versus actual
individual locations that made up each composite sample. A list of the individual sample locations that
comprise each composite sample is provided in Table 7.
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Table 6
Planned Versus Actual Individual Sample Locations
for Navigation Channel Composite Samples

Planned Number of Actual Number of
Individual Locations | Individual Locations
Composite Sample Included in Included in
Name Composite Composite
NBO3SED-CHMCOMPO1 6 5
NBO3SED-CHMCOMPO02 8 5
NBO3SED-CHMCOMPO03 3 3
NBO3SED-CHMCOMPO04 7 7
NBO3SED-CHMCOMPO05 4 2
NBO3SED-CHMCOMPO06 3 2
NBO3SED-CHMCOMPQ7 4 2
NBO3SED-CHMCOMPO08 4 4
NBO3SED-CHMCOMPQ9 5 5
NBO3SED-CHMCOMP10 2 2

2.5.2 United States Environmental Protection Agency Split Samples

Thirty split samples were collected by USEPA for sediment chemical analysis. Arcadis personnel filled the
USEPA-provided sample jars with sediment to at least the required minimum sample mass and provided the
jars to USEPA oversight personnel for handling, preservation, and shipment to laboratories. USEPA split
samples were stored in a separate on-site chest freezer, secured with a padlock, and under USEPA'’s chain
of custody. Split sample details are presented in Table 8.

2.5.3 Investigation-Derived Waste

Investigation-derived waste was managed in accordance with SOP No. 4 — Management and Disposal of
Residuals (Tierra 2016). Drums were used to collect residual sediment, spent PPE, trash, and aqueous
waste generated during sediment collection and processing activities. Residual sediment, spent PPE, and
trash were containerized in DOT-approved 55-gallon drums and stored at the 80 Lister Avenue facility,
where they will be profiled and disposed of in accordance with the Final Waste Characterization Quality
Assurance Project Plan for the Diamond Alkali Superfund Site, Operable Unit 1/CERCLA Non-Time-Critical
Removal Action — Lower Passaic River Study Area and Newark Bay Study Area, Revision 2 dated June
2013 (Tierra 2013). Aqueous waste was placed in drums for treatment at the on-site water treatment
system, which is capable of treating aqueous, investigation-derived wastes that result from sediment
processing and decontamination activities.
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2.6  Sample Analysis Deviations from the Phase Il QAPP

There were two deviations from the Phase Ill QAPP (Tierra 2016) regarding chemical analysis of samples.
These field modifications are documented in Protocol Modification Form No. 1, Protocol Modification Form
No. 2, Protocol Modification Form No. 8, and Protocol Modification Form No. 9, provided in Appendix A.

e Protocol Modification Form No. 1 — The Phase Il QAPP lists measurement performance criteria for
water (field blanks) and sediment matrices. The quality control “Laboratory Control Sample” states a
percent recovery for all target analytes of 70-130 for field blanks and 70-120 for sediment. Eurofins
Lancaster Laboratories has alternate acceptance criteria, imposing the stricter percent recoveries of
60-120 for field blanks and sediment. These alternate acceptance criteria were used during analysis
of Phase Il field blank and sediment samples.

e Protocol Modification Form No. 2 — The Phase Il QAPP lists measurement performance criteria for
water (field blanks) and sediment matrices. The quality control “Second Source Standard” states a
frequency of “Prior to every 12-hour period following the daily calibration verification.” Vista
Analytical performs confirmation of a second source standard with every initial calibration; therefore,
the frequency of the Second Source Standard quality control sample was revised to “With every
initial calibration.”

e Protocol Maodification Form No. 8 — The Phase Ill QAPP specifies validation criteria for PCB
Congener analysis of sediment samples as “EDS SOP: Congener PCB, Rev 3, 7/10.” This
validation SOP for PCB Congeners has tighter acceptance criteria for PCB retention times that
cause otherwise acceptable data (per EPA’s validation SOP) to be rejected; therefore, “EDS SOP:
Congener PCB, Rev 3, 7/10” was replaced with USEPA Region || SOP for PCB Congeners, SOP
HW-46, Revision 1 dated September 2008.

e Protocol Modification Form No. 9 — The Phase Il QAPP lists measurement performance criteria for
PCB Congener analysis of sediment samples. The quality control “Ongoing Precision and
Recovery” (OPR) has a corrective action to re-extract and re-analyze if the quality control
acceptance ranges are exceeded (if sufficient sample is available). Eurofins Lancaster Laboratories
has proven that the instances of OPR exceedances are not systemic and other quality control
parameters provide evidence of precision; therefore, Eurofins Lancaster Laboratories reported the
data with isolated OPR recoveries out of compliance and the data were qualified in accordance with
the data validation criteria.

2.7  Sample Handling, Preservation, and Shipment to Laboratories
Samples for chemical analysis were handled, preserved, and shipped to laboratories in accordance with
SOP No. 5 — Containers, Preservation, Handling, and Tracking of Samples for Analysis (Tierra 2016).

Following placement of samples in jars, the jar lids were secured and sealed with clear tape; jar labels were
affixed and separately sealed with clear tape. Sample jars were then placed in appropriately-sized bubble
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wrap and sealed inside plastic zip-type bags. Sealed and wrapped jars were placed in padded coolers filled
with ice. Trip blanks (where required) and temperature blanks were placed in coolers per SOP No. 5 —
Containers, Preservation, Handling and Tracking of Samples for Analysis (Tierra 2016). Coolers were
appropriately sealed with signed custody seals prior to shipment to, or pickup by, the analytical laboratories.

There was one deviation from the Phase Il QAPP (Tierra 2016) during sample handling, preservation, and
shipping activities. Sediment and field blank samples collected for pesticides analysis on Friday of each
week were stored at the Lister Avenue facility, under secure chain-of-custody in the locked walk-in cooler,
and were shipped to Vista Analytical on the following Monday to avoid shipment of samples to the laboratory
for Saturday delivery. In previous sampling programs, samples shipped for Saturday delivery have, with
higher frequency than weekday deliveries, been misplaced in the overnight shipping system and did not
arrive at the laboratory until Monday, with the temperature exceeding the 4 degrees Celsius (+/-)
temperature requirement. This modification to the QAPP is documented in Protocol Modification Form No. 4,
provided in Appendix A.

2.8 Sample Identification and Tracking

Samples were identified and tracked using the nomenclature, conventions, and procedures described in
SOP No. 5 — Containers, Preservation, Handling, and Tracking of Samples for Analysis and Section 4.3 of
the Phase Il QAPP (Tierra 2016). Prescribed custody procedures were followed, with shipping receipts
acting as documentation of custody during sample shipment.

Upon receipt, laboratory personnel inspected samples for integrity, agreement with chain-of-custody forms,
and evidence of tampering during shipment. Laboratory personnel also verified that the shipping container
temperatures were within the acceptable range. Laboratory internal chain-of-custody procedures were
followed, as outlined in the Phase IIl QAPP (Tierra 2016).

29 Management of Field Data

Field documentation was completed in accordance with SOP No. 8 — Documenting Field Activities and SOP
No. 9 — Data Management (Tierra 2016). Pertinent field data, including weather conditions, air temperature,
field personnel, field equipment, field equipment calibration, health and safety documentation, utility
clearance, sample collection, sample coordinates, and processing were recorded in daily logbooks and/or on
field forms. Field forms are provided in Appendices C through G and | and daily logbook entries are provided
in Appendix J.

2.10 Internal Field Audits
Arcadis personnel performed internal field audits on sample processing activities on October 27, 2016 and
on sediment collection activities on November 7, 2016 in accordance with the Phase Il QAPP (Tierra 2016).

The audits evaluated the tasks identified in the Phase Ill QAPP (Tierra 2016), including sediment collection;
sample processing, transport, and storage; sample handling, preservation, and shipment; data collection
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and management; and project documentation. Observations and audit findings were documented in field
audit summary memoranda. Corrective actions were verified and documented by project personnel in the
field audit summary memoranda (Arcadis 2016a, 2016b).
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Table 3
Changes to Sampling Locations During Phase Ill Sampling Activities
Target Sampling
Location as per the
Phase Ill QAPP Actual

Amendment Sample Location
Location Date Sample Northing Easting Northing Easting
ID Sampled Type Field Change Reason for Change (NAD83) (NAD83) (NAD83) | (NAD83)

198 12/6/2016 Grab location abandoned |no recovery 662108 588724 NA NA
231 11/17/2016 | Vibracore location moved pilings prohibiting access to target location 658850 586986 658916 587174
234 12/5/2016 Vibracore location moved barge over target location 658025 588604 658053 588323
239 12/5/2016 Vibracore location moved barge over target location 659238 584884 659616 585227

240 12/5/2016 Grab location abandoned |no recovery 658941 585454 NA NA
243 12/6/2016 Vibracore location moved barge over target location 657759 587736 657745 587743
244 12/6/2016 Vibracore location moved pilings prohibiting access to target location 657496 588302 657743 588338
248 11/30/2016 | Vibracore location moved barge over target location 659060 584067 659185 584068
249 11/30/2016 | Vibracore location moved barge over target location 658777 584637 659071 584389
250 12/6/2016 Vibracore location moved barge over target location 658468 585219 659086 585926
251 12/6/2016 Vibracore location moved barge over target location 657837 586325 657795 586490
252 12/6/2016 Vibracore location moved barge over target location 657644 586886 657527 586991
253 11/16/2016 Grab location moved barge over target location 675605 586563 675466 586671
254 11/16/2016 Grab location moved unacceptable recovery at target location 674784 587385 674784 587403

255 11/16/2016 Grab location abandoned |no recovery 674467 588459 NA NA

257 11/16/2016 Grab location abandoned |no recovery 673354 589432 NA NA
258 11/16/2016 Grab location moved unacceptable recovery at target location 672679 590477 672747 590731

259 11/16/2016 Grab location abandoned |no recovery 671860 590994 NA NA
269 11/29/2016 Grab location moved PSEG utility line near target location 665483 588524 665467 588490

271 11/30/2016 Grab location abandoned |no recovery 664115 590607 NA NA

272 11/30/2016 Grab location abandoned |no recovery 663247 590161 NA NA

274 11/17/2016 Grab location abandoned |no recovery 661276 588352 NA NA

279 11/17/2016 Grab location abandoned |no recovery 659299 589762 NA NA

280 11/17/2016 Grab location abandoned [no recovery 658877 590919 NA NA
284 11/30/2016 Grab location moved Colonial utility line near target location 660525 580907 660245 581007
287 11/30/2016 Grab location moved restricted shoreline 658392 577043 658505 577688
298 11/14/2016 Grab location moved unacceptable recovery at target location 678264 591603 678031 591685

299 11/14/2016 Grab location abandoned |no recovery 677794 592334 NA NA
301 11/14/2016 Grab location moved unacceptable recovery at target location 676281 593287 676267 593319
326 11/3/2016 Vibracore location moved Transco and PSEG utility lines near target location 680615 597252 680677 597287
327 11/3/2016 Vibracore location moved Transco and PSEG utility lines near target location 679672 599234 679680 599213

Table 3 - Summary of Changes



Title: Phase Ill Sediment Investigation Field Report
Revision Number: 1. Revision Date: June 2017

Page 2 of 2
Table 3
Changes to Sampling Locations During Phase Ill Sampling Activities
Target Sampling
Location as per the
Phase Ill QAPP Actual
Amendment Sample Location
Location Date Sample Northing Easting Northing Easting
ID Sampled Type Field Change Reason for Change (NAD83) (NAD83) (NAD83) | (NAD83)
328 11/3/2016 Vibracore location moved Transco and PSEG utility lines near target location 679043 599812 679048 599834
329 11/3/2016 Vibracore location moved Transco and PSEG utility lines near target location 678773 600357 678766 600346
332 11/3/2016 Vibracore location moved Transco and PSEG utility lines near target location 678064 599964 678051 599988
333 11/2/2016 Vibracore location moved bridge pier at target location 679048 596511 679099 596553
365 11/9/2016 Vibracore location moved barge over target location 666246 592642 666176 592623
367 12/6/2016 | Vibracore | location moved ~|SPcctra/Texas Eastern and Tuscarora, Tidewater, | geag55 | 591679 | 663858 | 591681
and Tosco utility lines near target location
372 11/1/2016 Vibracore location moved target fell on land 685191 601245 685256 601218
380 11/3/2016 Vibracore location moved Transco and PSEG utility lines near target location 679805 598319 679955 598428
Notes:

NA = not applicable
NAD83 = North American Datum of 1983, New Jersey State Plane in feet
PSEG = Public Service Enterprise Group
USEPA = United States Environmental Protection Agency
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Date Target Target Actual Actual
Location | Sediment | Northing | Easting | Northing | Easting [Subunit
ID Collected | (NADS83) (NADS83) (NAD83) (NAD83) [Number Notes
Vibracore Locations
179 11/9/2016 665483 587411 665483 587413 1
180 11/9/2016 664943 587857 664944 587861 1
181 11/9/2016 664646 588427 664645 588425 1
182 11/9/2016 664347 588992 664347 588990 1
183 11/9/2016 664946 586443 664940 586444 1
184 11/9/2016 665047 586861 665045 586859 1
185 11/10/2016| 664372 587559 664373 587562 1
186 11/10/2016| 664075 588130 664074 588133 1
187 11/10/2016| 663775 588777 663778 588779 1
188 12/7/2016 663481 589266 663485 589267 1
189 11/10/2016| 664394 586122 664398 586121 1
190 11/10/2016| 664099 586691 664101 586694 1
191 11/10/2016| 663802 587262 663806 587258 1
192 12/7/2016 663207 588403 663201 588403 1
193 12/7/2016 662914 588972 662912 588970 1
194 11/10/2016| 663529 586394 663527 586392 1
195 11/10/2016| 663232 586965 663229 586965 1
196 12/6/2016 662934 587535 662936 587537 1
197 12/6/2016 662637 588106 662639 588103 1
199 11/10/2016| 663460 584948 663461 584944 1
200 11/10/2016| 663373 585713 663375 585718 1
201 11/10/2016| 662958 586097 662953 586099 1
202 12/6/2016 662661 586667 662664 586669 1
203 12/6/2016 662364 587238 662369 587240 1
204 12/7/2016 662066 587808 662067 587805 1
205 11/14/2016| 661853 588266 661860 588266 1
206 11/10/2016| 662982 584659 662986 584659 1
207 11/14/2016| 662685 585229 662686 585230 1
208 12/5/2016 662388 585800 662390 585802 1
209 11/16/2016| 662091 586370 662089 586373 1
210 12/6/2016 661793 586941 661797 586939 1
211 11/14/2016| 661575 587420 661572 587418 1
212 12/5/2016 662533 583573 662534 583574 1
213 11/14/2016| 662412 584361 662413 584366 1
214 12/5/2016 662115 584932 662110 584932 1
215 11/16/2016| 661817 585502 661816 585507 1
216 11/16/2016| 661923 585956 661917 585960 1
217 11/16/2016| 661323 586652 661324 586654 1
218 12/5/2016 661953 583522 661955 583525 1
219 12/5/2016 661842 584064 661842 584062 1
220 11/16/2016| 661544 584635 661545 584642 1
221 11/16/2016| 661310 585198 661312 585199 1
222 12/5/2016 661834 582698 661835 582700 1
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Table 4
Phase Ill Sampling Locations

Date Target Target Actual Actual
Location | Sediment [ Northing Easting Northing Easting [Subunit
ID Collected!| (NADS83) (NAD83) (NADS83) (NAD83) [Number Notes

223 12/5/2016 | 661568 583196 661570 583193
224 [11/16/2016] 661305 583761 661311 583765
225 11/16/2016] 661165 584348 661165 584345
226 11/17/2016| 658938 587773 658934 587775
227 11/17/2016| 658116 589523 658120 589525
228 12/5/2016 | 661528 581776 661526 581778
229 12/5/2016 | 661149 582911 661147 582910
231 11/17/2016| 658850 586986 658916 587174
233 11/17/2016| 658322 588033 658321 588035
234 12/5/2016 | 658025 588604 658053 588323
235 12/5/2016 | 661111 581453 661115 581455
236 11/30/2016] 660021 583165 660024 583161
237 11/30/2016] 660004 583753 660005 583755
238 11/30/2016] 659536 584313 659537 584317
239 12/5/2016 | 659238 584884 659616 585227
243 12/6/2016 | 657759 587736 657745 587743
244 12/6/2016 | 657496 588302 657743 588338
245 12/5/2016 | 660932 580582 660934 580580
246 12/6/2016 | 659881 581683 659881 581677
247 11/30/2016] 659431 583122 659430 583126
248 [11/30/2016] 659060 584067 659185 584068
249 11/30/2016| 658777 584637 659071 584389
250 12/6/2016 | 658468 585219 659086 585926
251 12/6/2016 | 657837 586325 657795 586490
252 12/6/2016 | 657644 586886 657527 586991
289 12/1/2016 | 686885 601907 686887 601905
290 12/1/2016 | 685907 601142 685910 601147
307 10/27/2016| 682915 600175 682911 600178
308 10/27/2016| 682671 600807 682665 600804
309 10/27/2016| 682655 599164 682658 599162
310 |10/27/2016| 682343 599816 682344 599812
311 10/27/2016| 682012 600476 682013 600485
312 10/27/2016| 681670 601111 681667 601113
313 10/27/2016| 682032 598885 682028 598881
314 11/1/2016 | 681683 599485 681679 599478
315 11/1/2016 | 681352 600145 681349 600146
316 11/1/2016 | 680690 601461 680690 601466
317 11/1/2016 | 681181 599071 681176 599070
318 11/1/2016 | 680693 599814 680691 599811
319 11/1/2016 | 680362 600474 680361 600470
320 11/1/2016 | 680031 601133 680029 601135
321 11/1/2016 | 681069 597297 681075 597298
322 11/1/2016 | 680373 598876 680378 598880
323 11/1/2016 | 680033 599483 680029 599477
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Date Target Target Actual Actual
Location | Sediment | Northing | Easting | Northing | Easting [Subunit
ID Collected!| (NADS83) (NAD83) (NADS83) (NAD83) [Number Notes
324 11/1/2016 | 679702 600143 679705 600141 4
325 11/1/2016 679398 600457 679403 600458 4
326 11/3/2016 680615 597252 680677 597287 4
327 11/3/2016 679672 599234 679680 599213 4
328 11/3/2016 679043 599812 679048 599034 4
329 11/3/2016 678773 600357 678766 600346 4
330 11/2/2016 679505 596731 679502 596729 4
331 11/3/2016 678383 599481 678376 599483 4
332 11/3/2016 678064 599964 678051 599988 4
333 11/2/2016 679048 596511 679099 596553 4
334 11/2/2016 678369 596206 678368 596209 4
335 11/2/2016 676963 595258 676962 595256 4
336 11/2/2016 676435 595138 676436 595138 4
337 11/2/2016 675773 594807 675775 594806 4
338 11/2/2016 675048 593265 675050 593266 5
339 11/2/2016 674084 593746 674084 593750 5
340 11/2/2016 673421 595505 673422 595507 5
341 11/3/2016 673090 596269 673089 596272 5
342 11/7/2016 672475 597376 672476 597379 5
343 11/7/2016 672418 597849 672412 597846 5
344 11/2/2016 673893 593022 673896 593019 5
345 11/2/2016 673291 593542 673292 593544 5
346 11/7/2016 672637 595222 672632 595223 5
347 11/7/2016 672334 595974 672337 595976 5
348 11/7/2016 672016 596773 672017 596770 5
349 11/2/2016 672805 592457 672809 592459 5
350 11/2/2016 672584 593401 672581 593398 5
351 11/7/2016 671829 594925 671828 594923 5
352 11/7/2016 671804 595488 671800 595486 5
353 11/7/2016 671216 596456 671219 596454 5
354 11/2/2016 671843 592966 671841 592969 5
355 11/7/2016 671022 594622 671025 594626 5
356 11/7/2016 670734 595338 670734 595335 5
357 11/7/2016 669935 595021 669934 595024 5
358 11/7/2016 669414 593994 669416 593994 5
359 11/9/2016 669460 594432 669459 594436 5
360 11/9/2016 668619 593657 668619 593646 5
361 11/9/2016 668335 594385 668334 594387 5
362 11/9/2016 667828 593318 667833 593317 5
363 11/9/2016 667535 594068 667538 594070 5
364 11/9/2016 667101 593681 667095 593676 5
365 11/9/2016 666246 592642 666176 592623 5
366 11/9/2016 665454 592315 665458 592316 5
367 12/6/2016 663711 591261 663858 591681 5

Table 4 - Phase Ill Sampling Locations



Title: Phase Il Sediment Investigation Field Report
Revision Number: 1. Revision Date: June 2017
Page 4 of 7

Table 4
Phase Ill Sampling Locations

Date Target Target Actual Actual
Location | Sediment | Northing | Easting | Northing | Easting [Subunit
ID Collected!| (NADS83) (NAD83) (NADS83) (NAD83) [Number Notes
368 11/9/2016 | 663075 591330 663076 591333 5
369 12/6/2016 659620 590903 659630 590893 5
370 10/26/2016| 686523 600760 686523 600762 6
371 10/26/2016| 686084 599913 686085 599917 6
372 11/1/2016 685191 601245 685256 601218 6
373 11/1/2016 685480 599545 685478 599551 6
374 11/1/2016 684868 600815 684867 600814 6
375 10/26/2016| 684398 599931 684396 599928 6
376 10/27/2016| 684152 600492 684148 600438 6
377 10/27/2016| 683809 599535 683807 599531 6
378 10/27/2016| 683471 600093 683471 600089 6
379 10/26/2016| 683266 599184 683266 599183 6
380 11/3/2016 679805 598319 679955 598428 6
381 11/3/2016 679142 598038 679158 598031 6
382 11/3/2016 678815 598275 678819 598276 6
383 10/26/2016| 678450 597690 678449 597690 6
One core collected from this
384 10/24/2016| 678210 598243 678205 598245 6 location had a length of less than

6 inches (5.6 inches).

One core collected from this

385 10/24/2016| 677800 598796 677798 598799 6 location had a length of less than
6 inches (5.0 inches).

One core collected from this

386 10/24/2016| 677830 597327 677834 597327 6 location had a length of less than
6 inches (5.0 inches).

Two cores collected from this
387 10/24/2016| 677547 597920 677544 597925 6 location had a length of less than
6 inches (5.8 and 5.9 inches).
One core collected from this

388 10/24/2016| 677224 598583 677220 598581 6 location had a length of less than
6 inches (4.4 inches).

389 10/26/2016]| 677198 599380 677192 599384 6
Location 390 was initially sampled
on October 24, 2016 and

390 11/2/2016 | 677176 596992 677175 596988 6 resampled on November 2, 2016
due to poor recovery obtained on
October 24.
One core collected from this

391 10/24/2016| 676883 597597 676876 597598 6 location had a length of less than
6 inches (5.6 inches).

392 10/26/2016]| 676560 598260 676563 598258 6

393 10/26/2016| 676232 598909 676233 598906 6

394 10/26/2016| 675907 599515 675907 599518 6
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One core collected from this

395 10/24/2016| 676516 596661 676521 596671 6 location had a length of less than
6 inches (5.6 inches).

396 10/25/2016] 676373 597682 676375 597682 6

397 10/25/2016| 675897 597937 675899 597939 6

398 10/26/2016| 675574 598600 675575 598600 6

399 10/24/2016| 675857 596330 675856 596325 6

400 10/25/2016| 675557 596951 675570 596957 6

401 10/25/2016] 674910 598277 674908 598279 6

402 10/26/2016| 674625 598832 674625 598828 6

403 10/26/2016] 674870 596599 674868 596594 6

404 10/25/2016] 674570 597291 674568 597293 6

405 10/25/2016| 674247 597954 674251 597955 6

406 10/25/2016] 674525 595726 674526 595798 6

407 10/25/2016] 674230 596304 674234 596304 6
One core collected from this

408 10/25/2016| 673907 596968 673909 596968 6 location had a length of less than

6 inches (5.1 inches).
One core collected from this

409 10/25/2016| 673584 597631 673584 597628 6 |location had a length of less than
6 inches (5.7 inches).

[PONAR Locations

Location abandoned, no recovery.

198 12/6/2016 | 662108 588724 NA NA 1 :
Location was changed from a
planned core to a grab sample.
230 | 12/5/2016 | 660021 | 584611 | 660022 | 584609 y  |Location was changed from a
planned core to a grab sample.
232 | 12/5/2016 | 658503 | 587289 | 658522 | 587263 y  |Location was changed from a
planned core to a grab sample.
240 | 12/5/2016 | 658941 | 585454 NA NA 1 |-ocation abandoned, no recovery.
Location was changed from a
planned core to a grab sample.
241 | 12/5/2016 | 658635 | 586014 | 658637 | 586005 1 |-ocation was changed from a

planned core to a grab sample.
Location was changed from a

242 12/5/2016 | 658527 586408 658522 586413 1
planned core to a grab sample.

253 11/16/2016] 675605 586563 675466 586671 2
254 11/16/2016| 674784 587385 674784 587403 2
255 11/16/2016| 674467 588459 NA NA 2 Location abandoned, no recovery
256 11/14/2016| 673407 591623 673405 591620 2
257 11/16/2016| 673354 589432 NA NA 2 Location abandoned, no recovery

2

258 11/16/2016] 672679 590477 672747 590731
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259 |11/16/2016] 671860 590994 NA NA 2 Location abandoned, no recovery

260 11/16/2016| 671376 592550 671372 592563
261 12/1/2016 | 671110 593714 671112 593724
262 11/16/2016| 670529 592304 670511 592300
263 12/1/2016 | 669982 593238 669982 593238
264 12/1/2016 | 668859 592733 668859 592713
265 12/1/2016 | 667328 592082 667328 592082
266 11/30/2016| 666611 591709 666581 591709
267 11/30/2016| 665488 591197 665481 591220
268 11/29/2016| 666322 587163 666316 587215
269 11/29/2016( 665517 588558 665467 588490
270 11/29/2016| 665134 589477 665126 589475

271 11/30/2016| 664115 590607 NA NA Location abandoned, no recovery
272 11/30/2016| 663247 590161 NA NA Location abandoned, no recovery
273 11/17/2016| 661725 589312 661727 589312

274 11/17/2016| 661276 588352 NA NA Location abandoned, no recovery

275 11/17/2016| 660969 589159 660960 589129
276 11/30/2016| 660690 586417 660676 586431
277 11/17/2016| 660322 587567 660340 587555
278 11/17/2016| 659848 588685 659844 588689
279 11/17/2016| 659299 589762 NA NA

280 11/17/2016| 658877 590919 NA NA

281 11/30/2016| 660682 582577 660682 582594
282 11/30/2016| 660644 583663 660650 583660
283 11/30/2016| 660545 584830 660545 584830
284 11/30/2016| 660525 580907 660245 581007
285 11/30/2016| 659889 579770 659898 579749
286 11/30/2016| 659134 578493 659146 578489
287 11/30/2016| 658392 577043 658505 577688
288 11/30/2016| 657256 576565 657259 576568

201 12/7/2016 684715 599413 684676 599426

Location abandoned, no recovery
Location abandoned, no recovery

Location was changed from a
planned core to a grab sample.
Location was changed from a

W INININININININININININININININININININININININININININININ

202 | 12/7/2016 | 684053 | 598799 | 684056 | 598834 3
planned core to a grab sample.
203 | 12/6/2016 | 682465 | 598017 | 682462 | 598021 3 |Location was changed from a
planned core to a grab sample.
204 | 12/6/2016 | 679172 | 597355 | 679168 | 597351 3 |Location was changed from a

planned core to a grab sample.
Location was changed from a
planned core to a grab sample.

295 12/6/2016 | 678524 597028 678520 597041

296 11/14/2016| 679809 588283 679811 588286
297 11/14/2016| 679046 590013 679043 590011
298 11/14/2016| 678264 591603 678031 591685
299 11/14/2016| 677794 592334 NA NA

WlWlw|w|] W

Location abandoned, no recovery
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ID Collected!| (NADS83) (NAD83) (NADS83) (NAD83) [Number Notes

300 | 12/6/2016 | 675699 | 595456 | 675707 | 595453 Location was changed from a
planned core to a grab sample.
301 11/14/2016] 676281 593287 676267 593319
302 11/14/2016] 675380 594084 675379 594079
303 12/1/2016 | 674935 595180 674949 595179
304 11/14/2016| 674968 592413 673405 591620
305 12/1/2016 | 673866 594678 673860 594674

306 12/1/2016 | 672570 594279 672568 594279

WWlW|wwWw|w]| w

Notes:

'Sample processing was completed the day after sediment collection. The sample date on sample bottles and chain of custody forms
is the processing date.

NA = not applicable
NAD83 = North American Datum of 1983, New Jersey State Plane in feet
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Date Date
Sample |Subunit| Sediment Samples Sample
ID Number| Collected® | Processed® Type Notes
Discrete Samples
179 1 11/9/2016 11/10/2016 Vibracore
180 1 11/9/2016 11/10/2016 | Vibracore
181 1 11/9/2016 11/10/2016 Vibracore
182 1 11/9/2016 11/10/2016 Vibracore |Collected MS/MSD
183 1 11/9/2016 11/10/2016 Vibracore
184 1 11/9/2016 11/10/2016 Vibracore
185 1 11/10/2016 | 11/11/2016 Vibracore
186 1 11/10/2016 | 11/11/2016 Vibracore
187 1 11/10/2016 | 11/11/2016 Vibracore
188 1 12/7/2016 12/8/2016 Vibracore [Collected field duplicate NBO3SEDDUP-17
189 1 11/10/2016 | 11/11/2016 Vibracore
190 1 11/10/2016 | 11/11/2016 Vibracore
191 1 11/10/2016 | 11/11/2016 | Vibracore |Collected field duplicate NBO3SEDDUP-13
192 1 12/7/2016 12/8/2016 Vibracore
193 1 12/7/2016 12/8/2016 Vibracore
194 1 11/10/2016 | 11/11/2016 | Vibracore |Collected MS/MSD
195 1 11/10/2016 | 11/11/2016 | Vibracore
196 1 12/6/2016 12/7/2016 Vibracore
197 1 12/6/2016 12/7/2016 Vibracore
199 1 11/10/2016 | 11/11/2016 | Vibracore
200 1 11/10/2016 | 11/11/2016 | Vibracore
201 1 11/10/2016 | 11/11/2016 | Vibracore
202 1 12/6/2016 12/7/2016 Vibracore
203 1 12/6/2016 12/7/2016 Vibracore
204 1 12/7/2016 12/8/2016 Vibracore
205 1 11/14/2016 11/15/2016 Vibracore
206 1 11/10/2016 11/11/2016 Vibracore
207 1 11/14/2016 11/15/2016 Vibracore
208 1 12/5/2016 12/6/2016 Vibracore
209 1 11/16/2016 11/17/2016 Vibracore
210 1 12/6/2016 12/7/2016 Vibracore
211 1 11/14/2016 | 11/15/2016 | Vibracore
212 1 12/5/2016 12/6/2016 Vibracore
213 1 11/14/2016 | 11/15/2016 | Vibracore
214 1 12/5/2016 12/6/2016 Vibracore
215 1 11/16/2016 | 11/17/2016 | Vibracore
216 1 11/16/2016 | 11/17/2016 | Vibracore
217 1 11/16/2016 | 11/17/2016 | Vibracore
218 1 12/5/2016 12/6/2016 Vibracore
219 1 12/5/2016 12/6/2016 Vibracore
220 1 11/16/2016 | 11/17/2016 | Vibracore
221 1 11/16/2016 11/17/2016 Vibracore
222 1 12/5/2016 12/6/2016 Vibracore
223 1 12/5/2016 12/6/2016 Vibracore
224 1 11/16/2016 11/17/2016 Vibracore |Collected MS/MSD
225 1 11/16/2016 | 11/17/2016 [ Vibracore [Collected field duplicate NBO3SEDDUP-14
226 1 11/17/2016 11/18/2016 Vibracore
227 1 11/17/2016 | 11/18/2016 | Vibracore
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228 1 12/5/2016 12/6/2016 Vibracore |Collected MS/MSD
229 1 12/5/2016 12/6/2016 Vibracore
230 1 12/5/2016 12/6/2016 PONAR
231 1 11/17/2016 11/18/2016 Vibracore
232 1 12/5/2016 12/6/2016 PONAR
233 1 11/17/2016 11/18/2016 Vibracore
234 1 12/5/2016 12/6/2016 Vibracore [Collected field duplicate NBO3SEDDUP-15
235 1 12/5/2016 12/6/2016 Vibracore
236 1 11/30/2016 12/1/2016 Vibracore
237 1 11/30/2016 12/1/2016 Vibracore
238 1 11/30/2016 12/1/2016 Vibracore |Collected MS/MSD
239 1 12/5/2016 12/6/2016 Vibracore
241 1 12/5/2016 12/6/2016 PONAR
242 1 12/5/2016 12/6/2016 PONAR
243 1 12/6/2016 12/7/2016 Vibracore
244 1 12/6/2016 12/7/2016 Vibracore
245 1 12/5/2016 12/6/2016 Vibracore
246 1 12/6/2016 12/7/2016 Vibracore [Collected field duplicate NBO3SEDDUP-16
247 1 11/30/2016 12/1/2016 Vibracore
248 1 11/30/2016 12/1/2016 Vibracore
249 1 11/30/2016 12/1/2016 Vibracore
250 1 12/6/2016 12/7/2016 Vibracore
251 1 12/6/2016 12/7/2016 Vibracore |Collected MS/MSD
252 1 12/6/2016 12/7/2016 Vibracore
289 3 12/1/2016 12/2/2016 Vibracore
290 3 12/1/2016 12/2/2016 Vibracore
291 3 12/7/2016 12/8/2016 PONAR
292 3 12/7/2016 12/8/2016 PONAR
293 3 12/6/2016 12/7/2016 PONAR
294 3 12/6/2016 12/7/2016 PONAR
295 3 12/6/2016 12/7/2016 PONAR
300 3 12/6/2016 12/7/2016 PONAR
307 4 10/27/2016 | 10/28/2016 | Vibracore
308 4 10/27/2016 | 10/28/2016 | Vibracore |Collected field duplicate NBO3SEDDUP-09
309 4 10/27/2016 | 10/28/2016 | Vibracore
310 4 10/27/2016 | 10/28/2016 | Vibracore
311 4 10/27/2016 | 10/28/2016 | Vibracore
312 4 10/27/2016 10/28/2016 Vibracore
313 4 10/27/2016 | 10/28/2016 | Vibracore
314 4 11/1/2016 11/2/2016 Vibracore
315 4 11/1/2016 11/2/2016 Vibracore
316 4 11/1/2016 11/2/2016 Vibracore
317 4 11/1/2016 11/2/2016 Vibracore |Collected MS/MSD
318 4 11/1/2016 11/2/2016 Vibracore
319 4 11/1/2016 11/2/2016 Vibracore
320 4 11/1/2016 11/2/2016 Vibracore
321 4 11/1/2016 11/2/2016 Vibracore
322 4 11/1/2016 11/2/2016 Vibracore
323 4 11/1/2016 11/2/2016 Vibracore
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324 4 11/1/2016 11/2/2016 Vibracore
325 4 11/1/2016 11/2/2016 Vibracore
326 4 11/3/2016 11/4/2016 Vibracore |Collected MS/MSD
327 4 11/3/2016 11/4/2016 Vibracore [Collected field duplicate NBO3SEDDUP-11
328 4 11/3/2016 11/4/2016 Vibracore
329 4 11/3/2016 11/4/2016 Vibracore
330 4 11/2/2016 11/3/2016 Vibracore
331 4 11/3/2016 11/4/2016 Vibracore
332 4 11/3/2016 11/4/2016 Vibracore
333 4 11/2/2016 11/3/2016 Vibracore
334 4 11/2/2016 11/3/2016 Vibracore
335 4 11/2/2016 11/3/2016 Vibracore
336 4 11/2/2016 11/3/2016 Vibracore
337 4 11/2/2016 11/3/2016 Vibracore
338 5 11/2/2016 11/3/2016 Vibracore
339 5 11/2/2016 11/3/2016 Vibracore [Collected MS/MSD
340 5 11/2/2016 11/3/2016 Vibracore
341 5 11/3/2016 11/4/2016 Vibracore
342 5 11/7/2016 11/8/2016 Vibracore
343 5 11/7/2016 11/8/2016 Vibracore
344 5 11/2/2016 11/3/2016 Vibracore
345 5 11/2/2016 11/3/2016 Vibracore
346 5 11/7/2016 11/8/2016 Vibracore
347 5 11/7/2016 11/8/2016 Vibracore
348 5 11/7/2016 11/8/2016 Vibracore
349 5 11/2/2016 11/3/2016 Vibracore [Collected field duplicate NBO3SEDDUP-10
350 5 11/2/2016 11/3/2016 Vibracore
351 5 11/7/2016 11/8/2016 Vibracore
352 5 11/7/2016 11/8/2016 Vibracore
353 5 11/7/2016 11/8/2016 Vibracore
354 5 11/2/2016 11/3/2016 Vibracore
355 5 11/7/2016 11/8/2016 Vibracore
356 5 11/7/2016 11/8/2016 Vibracore
357 5 11/7/2016 11/8/2016 Vibracore
358 5 11/7/2016 11/8/2016 Vibracore
359 5 11/9/2016 11/10/2016 | Vibracore
360 5 11/9/2016 11/10/2016 | Vibracore
361 5 11/9/2016 11/10/2016 | Vibracore
362 5 11/9/2016 11/10/2016 | Vibracore
363 5 11/9/2016 11/10/2016 | Vibracore |Collected field duplicate NBO3SEDDUP-12
364 5 11/9/2016 11/10/2016 Vibracore
365 5 11/9/2016 11/10/2016 Vibracore
366 5 11/9/2016 11/10/2016 Vibracore
367 5 12/6/2016 12/7/2016 Vibracore
368 5 11/9/2016 11/10/2016 Vibracore
369 5 12/6/2016 12/7/2016 Vibracore
370 6 10/26/2016 10/27/2016 Vibracore
371 6 10/26/2016 | 10/27/2016 | Vibracore
372 6 11/1/2016 11/2/2016 Vibracore
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373 6 11/1/2016 11/2/2016 Vibracore
374 6 11/1/2016 11/2/2016 Vibracore
375 6 10/26/2016 10/27/2016 Vibracore
376 6 10/27/2016 10/28/2016 Vibracore
377 6 10/27/2016 10/28/2016 Vibracore |Collected MS/MSD
378 6 10/27/2016 10/28/2016 Vibracore
379 6 10/26/2016 10/27/2016 Vibracore
380 6 11/3/2016 11/4/2016 Vibracore
381 6 11/3/2016 11/4/2016 Vibracore
382 6 11/3/2016 11/4/2016 Vibracore
383 6 10/26/2016 | 10/27/2016 | Vibracore
384 6 10/24/2016 | 10/25/2016 | Vibracore
385 6 10/24/2016 [ 10/25/2016 | Vibracore |Collected field duplicate NBO3SEDDUP-07
386 6 10/24/2016 | 10/25/2016 | Vibracore
387 6 10/24/2016 | 10/25/2016 | Vibracore
388 6 10/24/2016 | 10/25/2016 | Vibracore
389 6 10/26/2016 | 10/27/2016 | Vibracore
390 6 11/2/2016 11/3/2016 Vibracore
391 6 10/24/2016 | 10/25/2016 | Vibracore
392 6 10/26/2016 | 10/27/2016 | Vibracore |Collected MS/MSD
393 6 10/26/2016 | 10/27/2016 | Vibracore
394 6 10/26/2016 10/27/2016 Vibracore
395 6 10/24/2016 10/25/2016 Vibracore
396 6 10/25/2016 10/26/2016 Vibracore
397 6 10/25/2016 10/26/2016 Vibracore
398 6 10/26/2016 10/27/2016 Vibracore
399 6 10/24/2016 10/25/2016 Vibracore
400 6 10/25/2016 | 10/26/2016 | Vibracore
401 6 10/25/2016 | 10/26/2016 | Vibracore
402 6 10/26/2016 | 10/27/2016 | Vibracore
403 6 10/26/2016 [ 10/27/2016 | Vibracore |Collected field duplicate NBO3SEDDUP-08
404 6 10/25/2016 | 10/26/2016 | Vibracore
405 6 10/25/2016 | 10/26/2016 | Vibracore
406 6 10/25/2016 | 10/26/2016 | Vibracore
407 6 10/25/2016 | 10/26/2016 | Vibracore
408 6 10/25/2016 | 10/26/2016 | Vibracore
409 6 10/25/2016 10/26/2016 Vibracore

Composite Samples

296 3 11/14/2016 | 11/15/2016 PONAR
297 3 11/14/2016 | 11/15/2016 PONAR
298 3 11/14/2016 | 11/15/2016 PONAR |NBO3SED-CHMCOMPO01
301 3 11/14/2016 | 11/15/2016 PONAR
302 3 11/14/2016 | 11/15/2016 PONAR

Table 5 - Sampling Detail
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Sampling Detail

Table 5

Title: Phase Ill Sediment Investigation Field Report
Revision Number: 1. Revision Date: June 2017

Date Date
Sample |Subunit| Sediment Samples Sample
ID Number| Collected® | Processed® Type Notes
253 2 11/16/2016 11/17/2016 PONAR
254 2 11/16/2016 11/17/2016 PONAR
258 2 11/16/2016 11/17/2016 PONAR NBO3SED-CHMCOMPO02
260 2 11/16/2016 11/17/2016 PONAR
262 2 11/16/2016 11/17/2016 PONAR
268 2 11/29/2016 11/29/2016 PONAR
269 2 11/29/2016 11/29/2016 PONAR |NBO3SED-CHMCOMPO3
270 2 11/29/2016 11/29/2016 PONAR
303 3 12/1/2016 12/2/2016 PONAR
305 3 12/1/2016 12/2/2016 PONAR
306 3 12/1/2016 12/2/2016 PONAR
261 2 12/1/2016 12/2/2016 PONAR [NBO3SED-CHMCOMPO04
263 2 12/1/2016 12/2/2016 PONAR
264 2 12/1/2016 12/2/2016 PONAR
265 2 12/1/2016 12/2/2016 PONAR
267 2 11/30/2016 12/1/2016 PONAR
266 2 11/30/2016 12/1/2016 PONAR NBO3SED-CHMCOMPOS
273 2 11/17/2016 11/18/2016 PONAR
275 2 11/17/2016 11/18/2016 PONAR NBOSSED-CHMCOMPO6
277 2 11/17/2016 11/18/2016 PONAR
278 2 11/17/2016 11/18/2016 PONAR NBOSSED-CHMCOMPO7
281 2 11/30/2016 12/1/2016 PONAR
282 2 11/30/2016 12/1/2016 PONAR
283 2 11/30/2016 | 12/1/2016 PONAR || \BO3SED-CHMCOMPOB
276 2 11/30/2016 12/1/2016 PONAR
288 2 11/30/2016 12/1/2016 PONAR
287 2 11/30/2016 12/1/2016 PONAR
286 2 11/30/2016 12/1/2016 PONAR |NBO3SED-CHMCOMPQ9
285 2 11/30/2016 12/1/2016 PONAR
284 2 11/30/2016 12/1/2016 PONAR
256 2 11/14/2016 11/15/2016 PONAR
304 3 11/14/2016 11/15/2016 PONAR NBOSSED-CHMCOMP10
Notes:

'Sample processing was completed the day after sediment collection with the exception of composite sample NBO3SED-
CHMCOMPO3, which was processed on the same day it was collected. The sample date on sample bottles and chain of

custody forms is the processing date.
MS/MSD = matrix spike/matrix spike duplicate

Table 5 - Sampling Detail
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Title: Phase Il Sediment Investigation Field Report
Revision Number 1. Revision Date: June 2017
Page 1 of 1

Table 7
Navigation Channel Composite Samples

Location Sample Name for
Geographic Area Subunit ID Chemistry Analysis

296
297
298
Port Newark Channel 3 299 NBO3SED-CHMCOMPO1
301

302

253
254
255
Elizabeth Channel 2 ;2; NBO3SED-CHMCOMPO02
259
260

262

268
South Elizabeth Channel 2 269 NBO3SED-CHMCOMPO03
270

261
263
264
2/3 265 NBO3SED-CHMCOMPO04
303
305
306

Main Channel #1
(Elizabeth Channel to Shooters Island)

266

Main Channel #2 267
(Elizabeth Channel to Shooters Island) 2 271 NBO3SED-CHMCOMPOS

272

273
2 274 NBO3SED-CHMCOMPO6
275

Main Channel #3
(Elizabeth Channel to Shooters Island)

277

Main Channel #4 278
(Kill van Kull to Arthur Kill) 2 279 NBO3SED-CHMCOMPO7

280

281

Main Channel #5 282
(Kill van Kull to Arthur Kill 2 283 NBO3SED-CHMCOMPO8

276

284
285
2 286 NBO3SED-CHMCOMPO09
287
288

Main Channel #6
(Kill van Kull to Arthur Kill)

Port Newark Pierhead Channel 2/3 zgi NBO3SED-CHMCOMP10

Note:
Shading indicates that the sampling location was abandoned due to lack of recovery; therefore,
sediment from the shaded location was not included in the composite sample.



Table 8

Title: Phase Il Sediment Investigation Field Report
Revision Number: 1. Revision Date: June 2017

USEPA Split Samples

Page 1 of 1

Date
Subunit Sample Samples
Location ID Number Type Processed Tierra Sample ID USEPA Split Sample ID
Discrete Samples
184 1 Vibracore | 11/10/2016 NBO3SED-CHM184 NBO3SED-CHM184-LB
195 1 Vibracore | 11/11/2016 NBO3SED-CHM195 NBO3SED-CHM195-LB
209 1 Vibracore | 11/17/2016 NBO3SED-CHM209 NBO3SED-CHM209-LB
224 1 Vibracore | 11/17/2016 NBO3SED-CHM224 NBO3SED-CHM224-LB
233 1 Vibracore | 11/18/2016 NBO3SED-CHM233 NBO3SED-CHM233-LB
238 1 Vibracore 12/1/2016 NBO3SED-CHM238 NBO3SED-CHM238-LB
290 3 Vibracore 12/2/2016 NBO3SED-CHM290 NBO3SED-CHM290-LB
293 3 PONAR 12/7/2016 NBO3SED-CHM293 NBO3SED-CHM293-LB
295 3 PONAR 12/7/2016 NBO3SED-CHM295 NBO3SED-CHM295-LB
300 3 PONAR 12/7/2016 NBO3SED-CHM300 NBO3SED-CHM300-LB
315 4 Vibracore 11/2/2016 NBO3SED-CHM315 NBO3SED-CHM315-LB
321 4 Vibracore 11/2/2016 NBO3SED-CHM321 NBO3SED-CHM321-LB
325 4 Vibracore 11/2/2016 NBO3SED-CHM325 NBO3SED-CHM325-LB
326 4 Vibracore 11/4/2016 NBO3SED-CHM326 NBO3SED-CHM326-LB
329 4 Vibracore 11/4/2016 NBO3SED-CHM329 NBO3SED-CHM329-LB
339 5 Vibracore 11/3/2016 NBO3SED-CHM339 NBO3SED-CHM339-LB
352 5 Vibracore 11/8/2016 NBO3SED-CHM352 NBO3SED-CHM352-LB
358 5 Vibracore 11/8/2016 NBO3SED-CHM358 NBO3SED-CHM358-LB
364 5 Vibracore | 11/10/2016 NBO3SED-CHM364 NBO3SED-CHM364-LB
368 5 Vibracore | 11/10/2016 NBO3SED-CHM368 NBO3SED-CHM368-LB
371 6 Vibracore | 10/27/2016 NBO3SED-CHM371 NBO3SED-CHM371-LB
377 6 Vibracore | 10/28/2016 NBO3SED-CHM377 NBO3SED-CHM377-LB
382 6 Vibracore 11/4/2016 NBO3SED-CHM382 NBO3SED-CHM382-LB
393 6 Vibracore | 10/27/2016 NBO3SED-CHM393 NBO3SED-CHM393-LB
394 6 Vibracore | 10/27/2016 NBO3SED-CHM394 NBO3SED-CHM394-LB
407 6 Vibracore | 10/26/2016 NBO3SED-CHM407 NBO3SED-CHM407-LB
Composite Samples
NBO3SED-CHMCOMPO1 3 PONAR 11/15/2016 [NBO3SED-CHMCOMPO1 [ NBO3SED-CHMCOMPO01-LB
NBO3SED-CHMCOMPO05 2 PONAR 12/1/2016 |NBO3SED-CHMCOMPO5 | NBO3SED-CHMCOMPO5-LB
NBO3SED-CHMCOMPO7 2 PONAR 11/18/2016 [NBO3SED-CHMCOMPO7 [ NBO3SED-CHMCOMPOQ7-LB
NBO3SED-CHMCOMP10 2 PONAR 11/15/2016 [NBO3SED-CHMCOMP10|NBO3SED-CHMCOMP10-LB

Notes:

USEPA = United States Environmental Protection Agency

Table 8 - USEPA Split Samples



Figures



CITY: SYR DIV/IGROUP: IMDV Created By: K. Sinsabaugh Last Saved By: ksinsabaugh
Newark Bay (B0009989.0046.00003
Z:\GISProjects\ ENV\Tierra\GIS\Task\NBSA\PhllISedInvestFieldReport\mxd\NBRegionalMap.mxd 5/22/2017 11:17:30 AM

NEW YORK

FOCUS
AREA

DUNDEE-DAM

SADDLE
RIVER

NEW JERSEY

BELLMANS
CREEK

THIRD RIVER _ ¢
o

LEGEND:
[CJ NEWARK BAY STUDY AREA BOUNDARY

¥ CROMAKILL
A,Q)S CREEK

CREEK
KINGSLAND
SECOND RIVER CREEK

FRANK'S CREEK

MANHATTAN

.2
PASSAIC RIVER —» =&

or0

HACKENSACK
RIVER

LAWYERS CREEK
HARRISON CREEK

PLUM CREEK
PIERSONS CREEK

PORT
NEWARK
CHANNEL

NEWARK N

LIBERTY
INTERNATIONAL /.

AIRPORT

ELIZABETH
CHANNEL

PORT
NEWARK

PERIPHERAL PORT UPPER
DITCH ELIZABETH
SOUTH NEW YORK
ELIZABETH
CHANNEL BAY

ELIZABETH PLATTY KILL CREEK

RIVER

KV/K-(
KVK-4.5 }
KVK-5

SHOOTERS
ISLAND

MORSES CREEK 74

i

<

MARINERS KILL VAN

MARSH
23 ARLINGTON MARSH KULL
- N OLD PLACE CREEK
AK-4]'
PILES CREEK PRALLS ISLAND
AK-4.5't
o
RAHWAY RIVER

LEGEND:

RIVER/BAY MILE
] NEWARK BAY STUDY AREA BOUNDARY

NOTES:

1. BASE MAP INFORMATION FROM NOAA CHARTS 12331, 12333,
AND 12337, DATED MAY 4, 1995.

FRESHKILLS

2. RIVER/BAY MILES CREATED BY DIVIDING RIVER CENTERLINE
PROVIDED BY USEPA INTO 0.01-MILE SEGMENTS. HALF-MILE
INCREMENTS ARE DISPLAYED ON THIS FIGURE.

3. THE NEWARK BAY STUDY AREA BOUNDARY PRESENTED
WAS USEPA-APPROVED AND UTILIZED IN THE PHASE | AND
I SEDIMENT INVESTIGATIONS, BUT MAY BE CHANGED BY
USEPA FOR FUTURE INVESTIGATIONS UNDER THE RI/FS.

0 2 4
e ———— | 5

RARITAN RIVER GRAPHIC SCALE

NEWARK BAY STUDY AREA REMEDIAL INVESTIGATION

PHASE 1l SEDIMENT INVESTIGATION
FIELD REPORT

RARITAN BAY

REGIONAL MAP

FIGURE

REVISION 1, JUNE 2017 1




CITY: SYR DIV/IGROUP: IMDV Created By: K. Sinsabaugh Last Saved By: ksinsabaugh
Newark Bay (B0009989.0046.000023
Z:\GISProjects\_ENV\Tierra\GIS\Task\NBSA\PhllISedInvestFieldReport\imxd\RegionalFeatures.mxd 5/22/2017 1

1:20:57 AM

LEGEND:
NAVIGATION CHANNEL

=== REACH BOUNDARY

@& NEWARK BAY STUDY AREA BOUNDARY
NOTES:

1. AERIAL PHOTOS DATED 2007 (NEW JERSEY
GEOGRAPHIC INFORMATION NETWORK).

. HORIZONTAL DATUM: NEW JERSEY STATE PLANE
COORDINATE SYSTEM, NAD83

REACH BOUNDARIES DIGITIZED FROM NOAA
NAUTICAL CHARTS 12337 22nd ED., NOVEMBER 15,
1997 AND 12333 32nd ED., OCTOBER 2002.

0 1 2
— e ———
GRAPHIC SCALE

CONRAINBRIDGEJREMNANITS

SNVTFLE FROGESSING AREA
PASSAI®
ReUiE1 &0 BRDEE 7=
VAGHT GLUB
4 MACIENSACK RIVER
PASSAIC RIVER )

/ \ CONRAINBRIDGE{REMNANIES

PIERSONS CREER [1¥I G HiTge S /
PNEP PROVERS
LIChilly /_ ROIN[]
LOWER PASHAIG RIVER
NEVARR LUEERTY RESTORATICHN PROIECT (LERED)
DERNATINAL ARPCRT PONNSTREAN BOVNDARY -7
PORT NEWARIR
CIANNEL
PORT NEWARIR
NSHORE CHANNEL
JEREEY Gy
PORT
EMIZABEMH[CHANNE R NEWARK
PORT NEWARK /
~
RORIIENZABEfTH
DNSMERE CLYANNEL
NEWARK BAY G Y PORT NEWARIR
NEWARIR (CELL NEWARIR ERANGH GHANNEL
BAY
PORT EURNE
EIRANGH GHANNEL
PERFLEERAL BN ELI;(KEETH
RORT(ENZABETH
FERNEAD GHANNEL ~
SOUIHIENZABETH
CIHANDEL
ENIZABETH
B ONNE
EL%@EE'TH DAVOINNEERIDEE
SHOCTERS ISLAND |
RORj CAILL, VAN CUILL
N HOWAYD o RICHMOND,
HOOK:
IVORYf MARINGERS MAREGR
COENNALS BRPEE
ARTTHUIR C4ILL
— STATEN [ELAND
LD NEWARK BAY STUDY AREA REMEDIAL INVESTIGATION

PHASE 1lIl SEDIMENT INVESTIGATION
FIELD REPORT

REGIONAL FEATURES

FIGURE

REVISION 1, JUNE 2017 2




City: SYR Div/Group: IM/DV Created By: ksinsabaugh Last Saved By: ksinsabaugh
Newark Bay (B0009989.0045.00006)
Z:\GISProjects\ ENV\Tierra\GIS\Task\NBSA\PhllISedInvestFieldReportimxd\SedimentSamplingLocations.mxd 5/22/2017 11:22:10 AM

LEGEND: P ’I
[ ] PHASE [l SEDIMENT SAMPLING LOCATION

<> 2005 NEWARK BAY PHASE | SEDIMENT INVESTIGATION

@ 2007 NEWARK BAY PHASE || SEDIMENT INVESTIGATION \\

HI]:I 2014 CRAB/CLAM SAMPLING PROGRAM @

% 2015 SQT SAMPLING PROGRAM

NAVIGATION CHANNEL
e SHORELINE
= = UNDERGROUND TRIBUTARY
= NEWARK BAY STUDY AREA BOUNDARY
PROPOSED USEPA SUBUNIT

1 PIERSONS CREEK
e
Bl :
) /
s -
° >
V4
PORT NEWARK
# CHANNEL
' 4

ELIZABETH
CHANNEL

NEWARK LIBERTY NEWARK BAY CDF
INTERNATIONAL (CELL 1S)
AIRPORT

SOUTH ELIZABETH
CHANNEL

PERIPHERAL
DITCH

572
\63’00 O

SR

KILL VAN KULL

SHOOTERS
ISLAND

S

NOTES:
1. HORIZONTAL DATUM: NEW JERSEY STATE PLANE COORDINATE SYSTEM, NADS83.

2. SHORELINE IS DIGITIZED FROM AERIAL PHOTO DATED JULY 2002 NEWARK BAY STUDY AREA REMEDIAL INVESTIGATION
: (INTRASEARCH, ENGLEWOOD, CO). PHASE Ill SEDIMENT INVESTIGATION
3. THE AREA OF EACH GRID CELL WAS CALCULATED AS DESCRIBED IN USEPA'S FIELD REPORT

GUIDANCE ON CHOOSING A SAMPLING DESIGN FOR ENVIRONMENTAL DATA

COLLECTION (EPA/240/R-02/005) DATED DECEMBER 2002. SAMPLE POINTS

ARE PLACED IN ALL GRID CELLS WITH AN AREA GREATER THAN 50% OF SEDIMENT SAMPLING LOCATIONS

CALCULATED CELL SIZE.

PRALLS ISLAND
0 3,000 6,000 FIGURE
Feet REVISION 1, JUNE 2017 3
GRAPHIC SCALE




City: SYR Div/Group: IM/DV Created By: ksinsabaugh Last Saved By: ksinsabaugh
Newark Bay (B0009989.0045.00006)
Z:\GISProjects\ ENV\Tierra\GIS\Task\NBSA\PhllISedInvestFieldReport\mxd\SedimentSamplingLocations-North.mxd 5/22/2017 11:23:09 AM

LEGEND:
® PHASE |ll SEDIMENT SAMPLING LOCATION

<> 2005 NEWARK BAY PHASE | SEDIMENT INVESTIGATION

@ 2007 NEWARK BAY PHASE Il SEDIMENT INVESTIGATION

HI:II:I 2014 CRAB/CLAM SAMPLING PROGRAM

% 2015 SQT SAMPLING PROGRAM

¥ NAVIGATION CHANNEL

e SHORELINE

= = UNDERGROUND TRIBUTARY

—— NEWARK BAY STUDY AREA BOUNDARY
PROPOSED USEPA SUBUNIT

[

2

s

| a

s

6

NOTES:

1. HORIZONTAL DATUM: NEW JERSEY STATE PLANE
COORDINATE SYSTEM, NADS83.

394
2. SHORELINE IS DIGITIZED FROM AERIAL PHOTO DATED
JULY 2002 (INTRASEARCH, ENGLEWOOD, CO).

3. THE AREA OF EACH GRID CELL WAS CALCULATED AS
DESCRIBED IN USEPA'S GUIDANCE ON CHOOSING A
SAMPLING DESIGN FOR ENVIRONMENTAL DATA
COLLECTION (EPA/240/R-02/005) DATED DECEMBER 2002.
SAMPLE POINTS ARE PLACED IN ALL GRID CELLS WITH AN
AREA GREATER THAN 50% OF CALCULATED CELL SIZE.

0 1,000 2,000
Feet

GRAPHIC SCALE

NEWARK BAY STUDY AREA REMEDIAL INVESTIGATION

PHASE 1lIl SEDIMENT INVESTIGATION
FIELD REPORT

SEDIMENT SAMPLING LOCATIONS -
NORTH

FIGURE

REVISION 1, JUNE 2017 4




City: SYR Div/Group: IM/DV Created By: ksinsabaugh Last Saved By: ksinsabaugh
Newark Bay (B0009989.0045.00006)

Z:\GISProjects\ ENV\Tierra\GIS\Task\INBSA\PhilISedInvestFieldReport\mxd\SedimentSamplingLocations-Central.mxd 5/22/2017 11:25:39 AM

LEGEND:
® PHASE Ill SEDIMENT SAMPLING LOCATION
e SHORELINE

<> 2005 NEWARK BAY PHASE | SEDIMENT INVESTIGATION
HI:II:I 2014 CRAB/CLAM SAMPLING PROGRAM
83 2015 SQT SAMPLING PROGRAM

N

-
—

ELIZABETH
CHANNEL

N

¢ 0%
&

NEWARK BAY CDF
(CELL 1S)

SOUTH ELIZABETH
CHANNEL

’ 268
93,

f"‘b\j\&@
FLILEA

o

NAVIGATION CHANNEL

= = UNDERGROUND TRIBUTARY
(*) 2007 NEWARK BAY PHASE Il SEDIMENT INVESTIGATION =——— NEWARK BAY STUDY AREA BOUNDARY [ 3

PORT NEWARK
CHANNEL

PROPOSED USEPA SUBUNIT

(!
e

4
s

6

313
q

322

380

385
[ J

393
q

1. HORIZONTAL DATUM: NEW JERSEY STATE PLANE
COORDINATE SYSTEM, NADS83.

2. SHORELINE IS DIGITIZED FROM AERIAL PHOTO DATED
JULY 2002 (INTRASEARCH, ENGLEWOOD, CO).

3. THE AREA OF EACH GRID CELL WAS CALCULATED AS
DESCRIBED IN USEPA'S GUIDANCE ON CHOOSING A
SAMPLING DESIGN FOR ENVIRONMENTAL DATA
COLLECTION (EPA/240/R-02/005) DATED DECEMBER 2002.
SAMPLE POINTS ARE PLACED IN ALL GRID CELLS WITH AN
AREA GREATER THAN 50% OF CALCULATED CELL SIZE.

0 1,300 2,600

e — o

GRAPHIC SCALE

NEWARK BAY STUDY AREA REMEDIAL INVESTIGATION

PHASE 1ll SEDIMENT INVESTIGATION
FIELD REPORT

SEDIMENT SAMPLING LOCATIONS -
CENTRAL

r & 204
[
215

210

A

®

205
(]

£

FIGURE

REVISION 1, JUNE 2017 5




City: SYR Div/Group: IM/DV Created By: ksinsabaugh Last Saved By: ksinsabaugh
Newark Bay (B0009989.0045.00006)

Z:\GISProjects\ ENV\Tierra\GIS\Task\NBSA\PhllISedInvestFieldReportimxd\SedimentSamplingLocations-South.mxd 5/22/2017 11:26:32 AM

LEGEND:
® PHASE Ill SEDIMENT SAMPLING LOCATION

<> 2005 NEWARK BAY PHASE | SEDIMENT INVESTIGATION

@ 2007 NEWARK BAY PHASE Il SEDIMENT INVESTIGATION

HI:II:I 2014 CRAB/CLAM SAMPLING PROGRAM

% 2015 SQT SAMPLING PROGRAM

NAVIGATION CHANNEL
e SHORELINE

= = UNDERGROUND TRIBUTARY

—— NEWARK BAY STUDY AREA BOUNDARY
PROPOSED USEPA SUBUNIT

1

2

/s

| a

s

6

-/

PRALLS ISLAND

NOTES:
1. HORIZONTAL DATUM: NEW JERSEY STATE PLANE COORDINATE SYSTEM, NADS83.

2. SHORELINE IS DIGITIZED FROM AERIAL PHOTO DATED JULY 2002
(INTRASEARCH, ENGLEWOOD, CO).

3. THE AREA OF EACH GRID CELL WAS CALCULATED AS DESCRIBED IN USEPA'S
GUIDANCE ON CHOOSING A SAMPLING DESIGN FOR ENVIRONMENTAL DATA
COLLECTION (EPA/240/R-02/005) DATED DECEMBER 2002. SAMPLE POINTS
ARE PLACED IN ALL GRID CELLS WITH AN AREA GREATER THAN 50% OF
CALCULATED CELL SIZE.

0 1,600 3,200
Feet

GRAPHIC SCALE

SOUTH ELIZABETH
CHANNEL

SHOOTERS
ISLAND

NEWARK BAY STUDY AREA REMEDIAL INVESTIGATION

PHASE 1lIl SEDIMENT INVESTIGATION
FIELD REPORT

SEDIMENT SAMPLING LOCATIONS -
SOUTH

FIGURE

REVISION 1, JUNE 2017 6




Appendix A



Title: NBSA Phase Il Sediment Investigation

Quality Assurance Project Plan Amendment
Revision Number: 2. Revision Date: September 2016
Protocol Modification Form

Protocol Modification Form No. 1: TEPH LCS Recovery

Project Name and Number: Newark Bay

Material to be Sampled: Field Blanks and Sediment

Measurement Parameter:  TEPH — extractables/alkanes (Analytical Method/SOP: L-16; Eurofins
SOP 1-P-QM-WI-9013038)

Standard Procedure for Field Collection & Laboratory Analysis (cite reference):

Worksheets #12-1 and #12-2 list measurement performance criteria for water (field blanks) and

sediment matrices, respectively. The QC Sample “Laboratory Control Sample” (LCS) states a %

recovery for all target analytes of 70-130 for field blanks and 70-120 for sediment. The same

recoveries are listed in Worksheets #28-2a and 28-2b, respectively.

Reason for Change in Field Procedure or Analysis Variation:

Eurofins Lancaster Laboratories has alternate acceptance criteria in their SOP. Imposing the stricter

LCS % recoveries resulted in re-extraction and re-analysis during the SQT program that led to difficulty

meeting turn-around time requirements.

Variation from Field or Analytical Procedure:

The measurement performance criteria for LCS % recoveries will be revised to 60-120 for field blanks

and sediment.

Special Equipment, Materials or Personnel Required:

No additional special equipment, materials or personnel are required as a result of this change.

Initiator's Name:  Brian Mikucki, Tierra Solutions Date: 10/5/16
Project Manager: Clifford Firstenberg, Tierra Solutions Date: 10/5/16
QA Manager: Angela Gatchie, Field & Technical Services Date: 10/5/16

USEPA Authority: Eugenia Naranjo Date: 10/13/16




Title: NBSA Phase Il Sediment Investigation

Quality Assurance Project Plan Amendment
Revision Number: 2. Revision Date: September 2016
Protocol Modification Form

Protocol Modification Form No. 2: Pesticides Second Source Standard

Project Name and Number: Newark Bay

Material to be Sampled: Sediment and Field Blanks
Measurement Parameter:  Pesticides (Analytical Method/SOP: L-11; USEPA 1699)

Standard Procedure for Field Collection & Laboratory Analysis (cite reference):

Worksheets #28-2a and #28-2b list measurement performance criteria for water (field blanks) and

sediment, respectively. The QC Sample “Second Source Standard” states a frequency of “Prior to

every 12-hour period following the daily calibration verification.”

Reason for Change in Field Procedure or Analysis Variation:

Vista Analytical performs confirmation of a second source standard with every initial calibration.

The second source standard is not reviewed as part of the data validation SOP, therefore changing

the frequency will not affect the data validation of Pesticides.

Variation from Field or Analytical Procedure:

The frequency of the Second Source Standard QC Sample will be revised to “With every initial

calibration.”

Special Equipment, Materials or Personnel Required:

No additional special equipment, materials or personnel are required as a result of this change.

Initiator's Name:  Brian Mikucki, Tierra Solutions Date: 10/5/16
Project Manager: Clifford Firstenberg, Tierra Solutions Date: 10/5/16
QA Manager: Angela Gatchie, Field & Technical Services Date: 10/5/16

USEPA Authority: Eugenia Naranjo Date: 10/13/16




NOTE: THE SOPS IN THIS PMF HAVE Title: NBSA Phase Il Sediment Investigation

BEEN SUPERSEDED BY PMF #6 Quiality Assurance Project Plan Amendment
Revision Number: 2. Revision Date: September 2016

Protocol Modification Form

Protocol Modification Form No. 3: Sediment Coring and Processing

Project Name and Number: Newark Bay

Material to be Sampled: Sediment

Measurement Parameter:  Sediment Coring and Processing — Field Standard Operating
Procedures (SOP)

Standard Procedure for Field Collection & Laboratory Analysis (cite reference):

Sediment coring and processing were to be performed using SOP No. 10 — Sediment Sample

Collection Using a Box Core.

Reason for Change in Field Procedure or Analysis Variation:

The box corer failed to penetrate properly (i.e., perpendicular to the sediment bed) and sufficiently

(minimum 4.5 inches) after multiple attempts.

Variation from Field or Analytical Procedure:

Sediment coring will be performed using the attached SOP No. 11 — Sediment Collection Using

Vibracoring Device. Core processing will be performed using the attached SOP No. 12 — Core

Processing. Both SOPs were revised from the 2007 Newark Bay Phase || Remedial Investigation
Work Plan.

Special Equipment, Materials or Personnel Required:

A vibracore device and 4-inch Lexan core tubes (instead of 5-inch required for the box core method)

will be required to perform the sediment coring.

Initiator's Name:  Clifford Firstenberg, Tierra Solutions Date: 10/17/16
Project Manager: Clifford Firstenberg, Tierra Solutions Date: 10/17/16
QA Manager: Angela Gatchie, Field & Technical Services Date: 10/18/16

USEPA Authority: Eugenia Naranjo Date: 11/14/16




Title: NBSA Phase Il Sediment Investigation

Quality Assurance Project Plan Amendment
Revision Number: 2. Revision Date: September 2016
Protocol Modification Form

Protocol Modification Form No. 4: Pesticides Sample Shipping

Project Name and Number: Newark Bay

Material to be Sampled: Sediment and Field Blanks

Measurement Parameter:  Pesticides

Standard Procedure for Field Collection & Laboratory Analysis (cite reference):

SOP No. 5: Containers, Preservation, Handling, and Tracking of Samples for Analysis, Section 2.4.1

states “11. Transport the shipping container directly to the laboratory, the laboratory courier, or to the

overnight carrier for overnight delivery. Chemical samples will be shipped by close of the same day

the sample was collected.”

Reason for Change in Field Procedure or Analysis Variation:

In previous sampling programs there have been issues with samples shipped for Saturday delivery

not arriving at the laboratory on Saturday and subsequently arriving on a later day out of temperature.

Variation from Field or Analytical Procedure:

Sediment and field blank samples collected for Pesticides analysis on Friday of each week will be

stored at the Lister Avenue warehouse, under secure chain-of-custody in the walk-in cooler, and will

be shipped to Vista Analytical on the following Monday to avoid shipment of samples to the laboratory

for Saturday delivery. The samples will arrive within the required time to extract. Vista has been

notified of the change and finds it acceptable.

Special Equipment, Materials or Personnel Required:

No additional special equipment, materials or personnel are required as a result of this change.

Initiator's Name:  Clifford Firstenberg, Tierra Solutions Date: 10/26/16
Project Manager: Clifford Firstenberg, Tierra Solutions Date: 10/26/16
QA Manager: Angela Gatchie, Field & Technical Services Date: 10/27/16

USEPA Authority: Date:
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Revision Number: 2. Revision Date: September 2016
Protocol Modification Form

Protocol Modification Form No. 5: Location Adjustments

Project Name and Number: Newark Bay

Material to be Sampled: Sediment

Measurement Parameter.  Sediment sampling location adjustments

Standard Procedure for Field Collection & Laboratory Analysis (cite reference):
Table 3 lists the coordinates and Figures 2, 4, 6, and 8 of the Phase Ill QAPP Amendment (Tierra

2016) show the proposed sample locations

Reason for Change in Field Procedure or Analysis Variation:
PSE&G and Spectra/Texas Eastern requested a 50-foot buffer from their utility lines. Locations 269,

and 332 are 30 ft and 5 ft, respectively, from a PSE&G utility line. Location 367 was 50 ft from the

Spectra/Texas Eastern utility line. Location 372 was determined to be on land. Other locations were

adjusted in the field due to obstructions or poor recovery, or abandoned.

Variation from Field or Analytical Procedure:

The attached table documents locations that were adjusted, and the reason for the adjustment, as well

as locations that were abandoned.

Special Equipment, Materials or Personnel Required:

No additional special equipment, materials or personnel are required as a result of this change.

Initiator's Name:  Clifford Firstenberg, Tierra Solutions Date: 12/13/16
Project Manager: Clifford Firstenberg, Tierra Solutions Date: 12/13/16
QA Manager: Angela Gatchie, Field & Technical Services Date:

USEPA Authority: Date:




Protocol Modification Form No. 5: Location Adjustments (continued)

Title: NBSA Phase Il Sediment Investigation
Quality Assurance Project Plan Amendment

Revision Number: 2. Revision Date: September 2016

Protocol Modification Form

Location Date Sample Planned Location Actual Location
ID Sampled Type Field Change Reason for Change Northing | Easting | Northing | Easting
198 12/6/2016 Grab location abandoned | no recovery 662108 | 588724 NA NA
240 12/5/2016 Grab location abandoned | no recovery 658941 | 585454 NA NA
255 11/16/2016 Grab location abandoned | no recovery 674467 | 588459 NA NA
257 11/16/2016 Grab location abandoned | no recovery 673354 | 589432 NA NA
259 11/16/2016 Grab location abandoned | no recovery 671860 | 590994 NA NA
271 11/30/2016 Grab location abandoned | no recovery 664115 | 590607 NA NA
272 11/30/2016 Grab location abandoned | no recovery 663247 | 590161 NA NA
274 11/17/2016 Grab location abandoned | no recovery 661276 | 588352 NA NA
279 11/17/2016 Grab location abandoned | no recovery 659299 | 589762 NA NA
280 11/17/2016 Grab location abandoned | no recovery 658877 | 590919 NA NA
299 11/14/2016 Grab location abandoned | no recovery 677794 | 592334 NA NA

pilings prohibiting access to target
231 11/17/2016 | Vibracore location moved location 658850 | 586986 | 658916 | 587174
234 12/5/2016 | Vibracore location moved barge over target location 658025 | 588604 | 658053 | 588323
239 12/5/2016 | Vibracore location moved barge over target location 659238 | 584884 | 659616 | 585227
243 12/6/2016 | Vibracore location moved barge over target location 657759 | 587736 | 657745 | 587743
pilings prohibiting access to target

244 12/6/2016 | Vibracore location moved location 657496 | 588302 | 657743 | 588338
248 11/30/2016 | Vibracore location moved barge over target location 659060 | 584067 | 659185 | 584068
249 11/30/2016 | Vibracore location moved barge over target location 658777 | 584637 | 659071 | 584389
250 12/6/2016 | Vibracore location moved barge over target location 658468 | 585219 | 659086 | 585926
251 12/6/2016 | Vibracore location moved barge over target location 657837 | 586325 | 657795 | 586490
252 12/6/2016 | Vibracore location moved barge over target location 657644 | 586886 | 657527 | 586991
253 11/16/2016 Grab location moved barge over target location 675605 | 586563 | 675466 | 586671
254 11/16/2016 Grab location moved unacceptable recovery at target location | 674784 | 587385 | 674784 | 587403
258 11/16/2016 Grab location moved unacceptable recovery at target location | 672679 | 590477 | 672747 | 590731
269 11/29/2016 Grab location moved PSEG utility line near target location 665483 | 588524 | 665467 | 588490
284 11/30/2016 Grab location moved utility line near target location 660525 | 580907 | 660245 | 581007




Title: NBSA Phase Il Sediment Investigation

Quality Assurance Project Plan Amendment
Revision Number: 2. Revision Date: September 2016
Protocol Modification Form

Location Date Sample Planned Location Actual Location
ID Sampled Type Field Change Reason for Change Northing | Easting | Northing | Easting
287 11/30/2016 Grab location moved restricted shoreline 658392 | 577043 | 658505 | 577688
298 11/14/2016 Grab location moved unacceptable recovery at target location 678264 | 591603 | 678031 | 591685
301 11/14/2016 Grab location moved unacceptable recovery at target location | 676281 | 593287 | 676267 | 593319
326 11/3/2016 | Vibracore location moved utility line near target location 680615 | 597252 | 680677 | 597287
327 11/3/2016 | Vibracore location moved utility line near target location 679672 | 599234 | 679680 | 599213
328 11/3/2016 | Vibracore location moved utility line near target location 679043 | 599812 | 679048 | 599834
329 11/3/2016 | Vibracore location moved utility line near target location 678773 | 600357 | 678766 | 600346
332 11/3/2016 | Vibracore location moved utility line near target location 678064 | 599964 | 678051 | 599988
333 11/2/2016 | Vibracore location moved bridge pier at target location 679048 | 596511 | 679099 | 596553
365 11/9/2016 | Vibracore location moved barge over target location 666246 | 592642 | 666176 | 592623
Spectra/Texas Eastern utility line near
367 12/6/2016 | Vibracore location moved target location 663856 | 591679 | 663858 | 591681
372 11/1/2016 | Vibracore location moved target fell on land 685191 | 601245 | 685256 | 601218
380 11/3/2016 | Vibracore location moved utility line near target location 679805 | 598319 | 679955 | 598428




Title: NBSA Phase Il Sediment Investigation

Quality Assurance Project Plan Amendment
Revision Number: 2. Revision Date: September 2016
Protocol Modification Form

Protocol Modification Form No. 6: Cease Recovery Adjustment

Project Name and Number: Newark Bay

Material to be Sampled: Sediment

Measurement Parameter:  Sediment Coring and Processing — Field Standard Operating

Procedures (SOPs) — Penetration and Recovery

Standard Procedure for Field Collection & Laboratory Analysis (cite reference):
SOP No. 11 — Sediment Collection Using Vibracoring Device, Sections 4.2.3 and 4.2.4, Core

Collection Form, and Individual Core Collection Form; SOP No. 12 — Core Processing, Section 4.2.2,

Steps 6 and 7, Section 4.2.4.2, and Sample Processing Form

Reason for Change in Field Procedure or Analysis Variation:

After discussion with USEPA via teleconference on October 26, 2016, it was decided that adjusting the

core segmentation scheme based on the percent recovery and the length of the sediment in the core

tube will not be done during the Phase Ill SI. To prevent/minimize the loss of suspended sediment,

the core dewatering was modified to allow a drill bit to be used to remove excess water from the core

tube. Section 4.2.4.2 (Field Blanks) in SOP No. 12 was modified to be consistent with the frequency in
the approved QAPP.
Variation from Field or Analytical Procedure:

Step 21 in Section 4.2.3 of SOP No. 11 was modified to use a drill bit to remove excess water from the

core tube.

Steps 6 & 7 in Section 4.2.2 of SOP No. 12 — Core Processing will not be performed. Additionally,

the “Recovery (ft) During Core Processing” and “Recovery (%) During Core Processing” fields will not

be completed on the Sample Processing Form. Instead, “NA” will be entered for both fields for all

cores. One core will be collected at each location that retains at least 9 inches of sediment; additional

cores will be required for splits and MS/MSD. The collected cores will need to meet the following two

criteria: (1) maximum penetration will be the length of the core liner minus 3 inches; and (2) minimum

recovery of 9 inches. The revised SOPs are attached.

Special Equipment, Materials or Personnel Required:

No special equipment, materials or personnel required.

Initiator’'s Name:  Clifford Firstenberg, Tierra Solutions Date: 10/26/16
Project Manager: Clifford Firstenberg, Tierra Solutions Date: 10/26/16
QA Manager: Angela Gatchie, Field & Technical Services Date: 10/31/16

USEPA Authority: Date:
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STANDARD OPERATING PROCEDURE NO. 11

SEDIMENT COLLECTION
USING VIBRACORING DEVICE
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3.0 PURPOSE AND SCOPE

The purpose of this document is to define the standard operating procedure (SOP) for collecting cores
using a vibracoring device as part of the Newark Bay Study Area Phase Ill Quality Assurance Project
Plan Amendment (Phase [l QAPP).

This SOP describes the equipment, field procedures, materials, and documentation procedures
necessary to collect cores. Specific information regarding coring can be found in the Phase Il QAPP.

This SOP may change, depending upon field conditions, equipment limitations, or limitations imposed
by the procedure. Substantive modification to this SOP shall be approved in advance by the Facility
Coordinator (FC) and the United States Environmental Protection Agency (USEPA) Remedial Project
Manager. The ultimate procedure employed will be documented in the Newark Bay RI Report.

Other SOPs will be utilized in conjunction with this SOP, including:

SOP No. 1 — Locating Sample Points Using GPS;

SOP No. 2 — Positioning;

SOP No. 3 — Decontamination;

SOP No. 4 — Management and Disposal of Residuals;

SOP No. 5 — Containers, Preservation, Handling, and Tracking of Samples for Analysis;
SOP No. 8 — Documenting Field Activities; and

SOP No. 12 — Core Processing.
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PROCEDURES

Cores may be collected using a vibracoring device. Following collection, cores will be transported to the
sample processing area. Core processing procedures are described in SOP No. 12 — Core Processing.

4.1

EQUIPMENT LIST

The following equipment list contains materials which may be needed in carrying out the procedures
outlined in this SOP. Not all equipment listed below may be necessary for a specific activity. Additional
equipment may be required, pending field conditions.

personal protective equipment (PPE) and other safety equipment, as required by Phase Il RIWP
HASCP [Rev. 1] (Tierra, 2007);

navigation charts and Phase Ill Sediment Sampling Program Proposed Locations figure;
sampling vessel adequate for Newark Bay conditions;

project Quality Assurance Project Plan;

marine VHF radio;

positioning equipment;

vibracore device;

deployment equipment (e.g., A-frames, winches, winch cable marked in 1 foot increments,
generator);

sounding pole;

decontaminated Lexan core tubes;

decontaminated stainless steel core catcher;

core caps;

hacksaw;

decontaminated hacksaw blades;

decontaminated drill bits;

drill;

-

4.2

Daily Activity Log, Core Collection Form, and Individual Core Collection Form;

core storage racks or cooler to hold cores vertical and cold during temporary storage on-board
coring vessel;

assorted nautical equipment (e.g., anchors, lines, personal flotation devices [PFDs]);
logbooks and associated field forms;

permanent marker or grease pencil;

fathometer with a resolution of 0.1 foot;

tape measure;

submersible pump and hose;

duct tape;

camera; and

decontamination equipment/supplies.

SAMPLING PROCEDURES

This section gives the step-by-step procedures for collecting cores using a vibracore. Observations made
during sediment core collection should be recorded in the Daily Activity Log, Core Collection Form, and
Individual Core Collection Form, and a logbook (SOP No. 8 — Documenting Field Activities).
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DECONTAMINATION OF EQUIPMENT

Decontamination of the Lexan core tubes and stainless steel core catchers will be performed prior to
vessel departure in accordance with procedures outlined in SOP No. 43 — Decontamination. The
decontamination activities will occur on shore and will be conducted with enough time before vessel
departure to allow for the decontamination activities to be completed (including drying of decontaminated
equipment). Additional decontamination equipment and expendable supplies will be carried aboard the
coring vessel in the event additional decontamination activities are needed.

4.2.2

4.2.3

LOCATING CORING POSITION

The coring schedule for the day will be established prior to vessel departure, and sufficient
equipment to complete the work will be on board the sampling vessel. The coring crew will be
informed prior to departure of the coring locations and the number of cores required at each
location. Fwe-ceresOne core (nominal 4-inch diameter) will be collected at each location. Based

is—grea a . a an-two-cores-may-be-collected—Additional cores
maywill be needed at identified locations to collect sufficient sediment mass for field duplicates
and MS/MSD samples.

The vibracoring vessel will move to a coring location in accordance with SOP No. 2—1 — Locating
Sample Points Using GPS, and SOP No. 2 — Positioning.

COLLECTION OF CORES

Complete Daily Activity Log and Core Collection Form.
Don PPE as required by Phase I| RIWP HASCP [Rev. 1] (Tierra, 2007).

Activate the submersible pump in preparation for cleaning the vibracore and coring tube, upon
retrieval.

At each coring location, one attempt will be made at coring without the use of a core catcher.

a. If thesufficient sediment is retained in the core tube; (i.e., at least 9 inches), then proceed

with collecting a second or third core at that location-if without a core catcher, as needed
based on the requirements described in Step 1 of Section 4.2.2;-witheut-a-core-catcher:

b. _If the sediment cannot be retained in the core tube, the vibracore operator will evaluate
whether to try a second attempt without a core catcher, based on vibracoring conditions.

i._If, based on the vibracore operator's professional opinion, a second attempt

without a core catcher may be successful, collect a second core without a core
catcher.
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4.ii. _If, based on the vibracore operator’'s professional opinion, a second attempt+ - - {Formaned

without a core catcher will not be successful, attach a core catcher to the bottom
of the core tube and collect a core.

Slowly winch the vibracore into its deployment orientation.

Obtain water depth (to nearest 0.1 foot) from the sounding pole or fathometer and record on
Individual Core Collection Form.

Slowly lower the vibracore into the water using the winch or other deployment equipment.

Slowly lower the vibracore through the water column to the sediment surface using the water
depth reading.

Record the “zero” mark on the winch cable.

Lower the vibracore into the sediment until initial refusal. If the target depth_(9 inches) has
been reached, proceed to Step 11; if not, start the vibracore motor. Record the start time on
the Individual Core Collection Form. Slowly penetrate the sediment to the target penetration
depth of +feet9 inches, or refusal.

Lower vibracore approximately 1 foot more to obtain a “plug” at the bottom of the core (i.e., to
minimizeprevent loss of sediment from core). Maximum penetration will be the length of the core
liner (2 feet [24 inches]) minus a safety factor of 3 inches, which equals a total maximum
penetration of 21 inches (1.75 feet). Record the end time on the Individual Core Collection Form.

On completion of the required penetration, or upon vibracore refusal, turn the motor off. Record
the vibracore penetration depth on the Individual Core Collection Form.

Record the final core location coordinates on the Core Collection and Individual Core Collection
Forms.

Slowly raise the vibracore, while maintaining the core in a vertical position as field conditions
allow.

Bring vibracore to sampling vessel deck while maintaining the core in a vertical position. Remove
core catcher (if necessary), replace with cap, and secure cap with duct tape.

Clean the vibracore barrel and coring assembly by hosing down the equipment with Newark Bay
water as described in SOP No. 43 — Decontamination.

Remove the core tube from the vibracore-, keeping the core tube in an upright position, as field
conditions allow.

Return the vibracore device to its onboard, deck storage location.

Clean the core tube by hosing it down with Newark Bay water. Care should be taken not to direct
water into the open end of the core tube.

Evaluate whether core penetration and recovery are acceptable using the procedures outlined in

Sections-4-2.4-and-4-2.5,respectively-Section 4.2.4. If penetration is acceptable but recovery is

not, re-attempt core at the location consistent with Section 4.2.4. [Note: When clay is
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encountered prior to achieving the target depth, procedures used to determine acceptable core
penetration will no longer be applicable. For example, if a clay plug is encountered during the
first attempt, no additional attempts shall be made. In cases where coring personnel believe that
clay was encountered prior to achieving the target depth, but a clay plug was not recovered in the
core, up to 3 attempts may be made at that location to obtain a clay plug.]

21. Keeping the core tube upright, as field conditions allow, use a hacksaw with a decontaminated
blade or drill with a decontaminated drill bit to make a cut/hole in the core tube just
abeveapproximately half way between the sediment/-water interface and the water surface to
allow excess water to seep from the core tube. Continue to make holes in the core tube, lowering
approximately half the distance each time until reaching the sediment/water interface. (The over-
riding objective is to prevent/minimize the loss of suspended sediment.) When the overlying
water has been removed from above the sediment/water interface, cut off excess top of the core
tube using a hacksaw with a decontaminated blade.

22. Cap the top of the tube, secure the top and bottom caps with duct tape;—-and-draw-an-arrow
toward-the-top-eap-. Draw an arrow on the coring tube with permanent marker and label “top” to
indicate the top of the core. Label the core with the location ID, date, and time, and record this
information on the Individual Core Collection Form.

23. Measure the recovered length of the sediment in the core tube (to the nearest 0.1 foot to the
extent possible) and record it on the Individual Core Collection Form. The distance between the
top of the sediment in the coring tube and the bottom of the coring tube corresponds to the
recovered length. Apparent gaps should be noted on the Individual Core Collection Form and
the length and location(s) of the gap(s) should be noted. The total gap length will be subtracted
from the total recovery length.

24. Store the core vertically in a core storage rack or cooler (capable of keeping cores cold) while on
the vessel until it can be transported to the sample processing area.

4.2.4 PROCEDURES FOR DETERMINING ACCEPTABLE CORE PENETRATION_ AND RECOVERY

_ - . . s ion:

. actual penetration (feet )
Penetration (2 u)*

target penetration (feet)

1. Penetration must be greater than 9 inches and less than the length of the core liner (2 feet [24
inches]) minus a safety factor of 3 inches, which equals a total maximum penetration of 21 inches
(1.75 feet) (i.e., the core liner must not “over-penetrate” the sediment).

2. Record length of core liner and penetration percentagedistance on the Individual Core Collection
Form.
3. Measure length of recovered sediment and record on Individual Core Collection Form. Minimum

recovery is 9 inches (to accommodate 6-inch segment for sample processing).
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If penetration is 275%;-then-penetration-is-acceptable—Proceed-to-Section-4-2.5Procedures,
retain the core for Betermining-Acceptable-Core-Recovens

34. processing. If penetration is <75%;-thenunacceptable, (a) retain core and (b) record reason on
the Individual Core Collection Form-if-due-to-refusal—Record-additional-penetration-notes-at-the
Notes—section—of-theIndividual-Core—Collection—Form.. Move to a new coring position in
accordance with SOP No. 1 — Locating Sample Points Using GPS and SOP No. 2 — Positioning.
Upon three unsuccessful attempts to obtain >75%acceptable penetration, contact Lead
Consultant Prolect Manager to determme if additional cores should be attempted. Proceed-te

y (0 u)* recovery(feet)— gaps (feet) 100

A

actual penetration (feet)

426 MANAGEMENT OF CORES

1. Containerize excess sediment on the vessel. The field crew will make reasonable attempts to
containerize “gross” sediment material produced from coring. Sediment residuals generated
from rinsing operations will not be included in such containerization. Dispose of solid material
(e.g., core tube, caps, sediment) in accordance with SOP No. 4 — Management and Disposal of
Residuals.

2. Verify that the water depth and positioning data have been recorded on the Individual Core
Collection Form.

3. Prior to transit to the next coring location or return to the marina, decontaminate the coring
equipment and sampling vessel decking as described in SOP No. 43 — Decontamination.

4, Proceed to next core location specified for that day and repeat above procedures.
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5. Completed Core Collection and Individual Core Collection Forms will be provided to the Sample
Processing Area personnel when relinquishing cores for processing.
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5.0 QUALITY ASSURANCE

Completing the Daily Activity Log, Core Collection Form, and the Individual Core Collection Form
provided in this SOP, will document that the process is being followed and that pertinent information is
being collected and recorded in accordance with the procedures outlined in this SOP. Entries in the
forms will be double-checked by the samplers to verify the information is correct. Completed forms will be
reviewed periodically by the FC and/or Project Quality Assurance Officer or their designees to verify that
the requirements are being met.
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6.0 DOCUMENTATION

Field notes will be kept during coring activities in accordance with SOP No. 8 — Documenting Field
Activities. In addition to information contained in the Daily Activity Log, Core Collection Form, and
Individual Core Collection Form, the times of equipment decontamination will be recorded in a logbook.
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DAILY ACTIVITY LOG

SEDIMENT AND GEOTECHNICAL INVESTIGATION

(Sheet 1 of 2)

Date:

1

r ‘[Formatted Table

1L

Vessel Name:

(2)

IIL

Personnel (Name/Affiliation/Role):

3)

Equipment on Board:

Name/Type

Model No.

Serial No.

Coring [C))]

(&)

6)

Device:
DGPS:
Fathometer:
Other:
Other:

Weather Forecast Checked?: Yes
Describe Weather:

No (7)

VL

Time of High Tide? (8)
Time of Low Tide?




DAILY ACTIVITY LOG

SEDIMENT AND GEOTECHNICAL INVESTIGATION

(Sheet 2 of 2)
VIIL T - ‘[Formatted Table
Date: @1
VIIL
Health and Safety Briefing Topic: 9
IX. Notification:
Agency Contact Time (24-hour)
10) an a2)
Vessel Tracking Service
X.
Time of Departure from Marina: (13) (24-hour)
XI.
Time of Return to Marina: a4) (24-hour)
XII.
Name of Person Responsible for Log: (15)




DAILY ACTIVITY LOG KEY
SEDIMENT AND GEOTECHNICAL INVESTIGATION
(Sheet 1 of 1)

DESCRIPTION OF ITEMS:
(1) Date of activity (e.g., 1/1/2010).
(2) Name of vessel performing activity.
3) Personnel on vessel, including name, affiliation, and role on the vessel.

(4) Name or type of equipment (e.g., for DGPS, enter Trimble); if specific equipment type not listed,
enter under “Other.”

(5) Model number of equipment (e.g., for DGPS, enter 7400).

(6) Serial number of equipment (if available).

(7) Weather forecast checked via marine radio, Newark Liberty International Airport, etc.

(8) Time of High and Low Tide for the day checked via NOAA/National Ocean Service’s website.
9) Significant topic(s) discussed at daily health and safety briefing.

(10)  Name of Agency(ies) notified of daily activities.

(11)  Agency(ies) contact name(s).

(12)  Time that Agency(ies) was(were) contacted (24-hour format).

(13)  Time of departure from the marina at the beginning of the day (24-hour format).

(14)  Time of return to the marina at the end of the day (24-hour format).

(15)  Name of person entering information into this form.



CORE COLLECTION FORM
SEDIMENT AND GEOTECHNICAL INVESTIGATION

(Sheet 1 of 21)
L
Date: 1) Start Time: 2)
End Time: 3)
IL.
Location ID: 4
Water Depth and precise time measured
(%)
1L
Physical Description: (56)
Iv. Weather at Time of Coring:
- Wind Speed/Direction: __ (67)
- Temperature: (78)
- Precipitation: (89)
- Cloud Cover: (910)
- RiverBay State: (011)
V. Confirm ice in core storage container? Yes No (H12)
VI Cores Collected: (4213)
Core ID Northing (ft) Easting (ft)
(1314) (3415) (3516)
VII. | Name of Person Responsible for Log: F617)




CORE COLLECTION FORM KEY
SEDIMENT AND GEOTECHNICAL INVESTIGATION
(Sheet 1 of 1)

DESCRIPTION OF ITEMS:
1) Date of coring (e.g., 1/1/2010).
2) Start time of activities at location (24-hour format).
3) End time of activities at location in (24-hour format).

4) Location ID.

“ i ‘{Formatted: List Paragraph, Left, Indent: Left: 0", First line:

%) Water depth and time water depth was measured. 0", Hyphenate, Tab stops: Not at 0" + 0.69"

{5)(6) Physical description of core location.

£63(7) _Wind speed and direction at time of core collection (e.g., 10-15 mph from NW).
(7(8) _Air temperature at time of core collection (e.g., 68°F).

(8)(9) Precipitation at time of core collection (e.g., light rain).

£93(10) Cloud cover at time of core collection (e.g., partly cloudy).

ado1) RiverBay state at time of core collection (e.g., 0-1 foot waves).

b2 Confirm sufficient ice is within core storage container.

a2(13) Summary of cores collected at location.

“433(14) Core ID; refer to SOP-Ne-—7Table 3 in the Phase IIT QAPP Amendment for core identification
eode.

dh(15) Final Northing coordinate of core collection location in feet.
@3)(16) Final Easting coordinate of core collection location in feet.

aey17 Name of person entering information into this form.



INDIVIDUAL CORE COLLECTION FORM
SEDIMENT AND GEOTECHNICAL INVESTIGATION

(Sheet 1 of 4)

L

Date: @1
1.

Core ID: 2)

Water Depth and precise time measured

(3)
1. Sediment Collection Method (circle one): (34)
- Vibracoring

Iv. Coordinates:

Target Coordinates (New Jersey State Plane NAD 83)

- Northing (ft): (45)
- Easting (ft): (56)

Positioning of Initial Core Attempt Coordinates (New Jersey State Plane NAD 83)

- Northing (ft): (67)
- Easting (ft): (78)

Confirm initial core location coordinates are within 5 feet of target coordinates (89)
Final Core Collection Location Coordinates (New Jersey State Plane NAD 83)

- Northing (ft): (910)
- Easting (ft): (4011)

Confirm final core location coordinates are within 50 feet of target coordinates (++12)




INDIVIDUAL CORE COLLECTION FORM

SEDIMENT AND GEOTECHNICAL INVESTIGATION

(Sheet 2 of 4)
V.
Date: @1
VL
Core ID: 2)
VIL
Water Depth at Time of Coring (ft): (3213)
Precise Time When Water Depth Was Measured
(14)
VIIL
Start Time of Coring (24-hour): (1315)
End Time of Coring (24-hour): (3416)
IX. Penetration:
- Length of Core liner (in): (17)
- Target Penetration (f:-——5in): (18)
- Actual Penetration (f——16in): (19)
- Acceptable Penetration Achieved (Y or N3: 47 )*: (20)
Refusal? (circle one):  Yes No(+821) Depth of Refusal
*Acceptable penetration = at least 9 inches and length of core liner minus safety factor of 3
inches (21 inches)
X. PID Reading: (1922)

Breathing Zone Action Levels:

For total hydrocarbon levels >5 ppm, upgrade to Level C PPE.
For total hydrocarbon levels >25 ppm, stop work.
For hydrogen sulfide levels >5 ppm, stop work, evacuate work area, and ventilate.




INDIVIDUAL CORE COLLECTION FORM
SEDIMENT AND GEOTECHNICAL INVESTIGATION

(Sheet 3 of 4)
XI.
Date: @1
XII.
Core ID: (2)
XIII. | Recovery:
- Recovery (f+———————20in): (23)
- Recovery (%)——2+Acceptable (Y or N): (24)
Recovery (ft) - Gaps (ft)
0y —
Actual Penetration (ft)
- Gaps-Identificd
22)
If Recovery (%)=>75%:(ft) > 9 inches, then recovery is acceptable.
If Recovery (%)<75%:(ft) <9 inches, then refer to Section 4.2.4 of this SOP (SOP No. 3-11)
XIV. | Final Disposition of Core (circle one): (2325)

- Retained for Processing
- Rejected

If rejected, reason for rejection: (2426)




INDIVIDUAL CORE COLLECTION FORM
SEDIMENT AND GEOTECHNICAL INVESTIGATION

(Sheet 4 of 4)
XV. T~ ‘[Formatted Table
Date: 1)
XVL
Core ID: 2)

XVIIL | Notes (see logbook for additional information): _ (2527)

XVIIL

Name of Person Responsible for Log: (2628)
Relinquished By (2729)  Company (2830) Date _ (2931) Time _ (3632)
Accepted By (3433)  Company (3234) Date _ (3335)  Time _(3436)
Relinquished By Company Date Time

Accepted By Company Date Time




INDIVIDUAL CORE COLLECTION FORM KEY
SEDIMENT AND GEOTECHNICAL INVESTIGATION
(Sheet 1 of 2)

DESCRIPTION OF ITEMS:
(1) Date of coring (e.g., 1/1/2010).

2 Core ID (sce SOPNo—7—Ceontainers; Preservation, Handling;Table 3 of the Phase IIT QAPP
Amendment).

2)(3) Water depth and Fracking-of Samples-for-Analysis)time water depth was measured.

{3)(4) _Sediment collection method used (e.g., vibracoring).

(4)(5) Target Northing coordinate in feet.

{5)(6) Target Easting coordinate in feet.

¢6y(7) _Final Position Northing coordinate in feet.

(7)(8) Final Position Easting coordinate in feet.

2)(9) _Confirm the initial position location is within 5 feet of the target location.

{93(10) Final Northing coordinate of core collection location in feet. This location may be different than
(5) due to the adjustment of vessel position for multiple core attempts at the same location.

a0l Final Easting coordinate of core collection location in feet. This location may be different
than (6) due to the adjustment of vessel position for multiple core attempts at the same location.

ab2) Confirm the final core collection location is within 50 feet of the target location.

“42(13) Water depth at core collection location in feet.

““ ‘[Formatted: Indent: Left: 0.69"

(14)  Time water depth was taken (24-hour format).

35 Time core collection with vibracoring device is started (24-hour format).
a4H(16) Time core collection with vibracoring device is finished in-(24-hour format).

(17)  Length of the core liner used during coring activities in inches.

3(18) Target penetration in feetinches with vibracoring device.

@619 Actual penetration of core into sediment. Actual penetration is the depth advanced into the
sediment not including the depth advanced to form a sediment “plug.”

Actual penetration (ftin) = Penetration (ftin) — “plug” (ftin)



INDIVIDUAL CORE COLLECTION FORM KEY
SEDIMENT AND GEOTECHNICAL INVESTIGATION
(Sheet 2 of 2)

“H(20) Acceptable Penetration Achieved (Y or N).

@821 Depth of refusal, if target penetration not achieved.

“9(22) PID reading in the breathing zone upon screening core.

20)(23 Recovery (ftin) = sediment length in core. To identify gaps, visually inspect the core for
signs of separation of the sediments within the core, smears on the pelybutyrateLexan core tube

walls or a water layer within the sediments. Measure the distance between the top and bottom of
these interfaces to obtain the length(s) of the gap(s).

(24)  Acceptable recovery achieved (Y or N).

“ ‘[Formatted: Indent: Left: 0.25", First line: 0"

23)(25 Final disposition of core (e.g., retained for processing or rejected).

249(26) Provide explanation for rejecting core (e.g., recovery < 75%%-9 inches).

2527 Provide notes pertinent to core collection (e.g., aborted core collection due to weather);
additional details may be provided in logbook.

26)(28) Name of person entering information into this form.
2H(29) Name of personnel relinquishing core.

£28)(30 Company affiliation of personnel relinquishing core.
2931 Date core is relinquished.

8B0(32) Time core is relinquished (24-hour format).

E&H@33) Name of personnel accepting core.

632)(34) Company affiliation of personnel accepting core.
3335 Date core is accepted.

B4(36) Time core is accepted (24-hour format).
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STANDARD OPERATING PROCEDURE NO. 12

CORE PROCESSING
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3.0 PURPOSE AND SCOPE

The purpose of this document is to define the standard operating procedure (SOP) for processing of the
cores collected as part of the Newark Bay Study Area Phase Il Quality Assurance Project Plan
Amendment (Phase Ill QAPP). Core processing includes observational and photologging of cores, and
the collection of samples for grain size and chemical analyses. Core processing will be conducted to meet
the sample collection and analysis objectives defined in the Phase Il QAPP.

This SOP may change depending upon field conditions at Newark Bay or limitations imposed by the
procedure. Substantive modification to this SOP shall be approved in advance by the Facility Coordinator
(FC) and the United States Environmental Protection Agency (USEPA) Remedial Project Manager. The
ultimate procedure employed will be documented in the Newark Bay RI Report.

Other SOPs will be utilized in conjunction with this SOP, including:

SOP No. 3 — Decontamination;

SOP No. 4 — Management and Disposal of Residuals;

SOP No. 5 — Containers, Preservation, Handling, and Tracking of Samples for Analysis;
SOP No. 8 — Documenting Field Activities; and

SOP No. 11 — Sediment Collection Using Vibracoring Device.
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PROCEDURES

Cores will be processed in accordance with the procedures outlined below.

4.1

EQUIPMENT LIST

The following equipment list contains materials which may be needed in carrying out the procedures
contained in this SOP. Not all equipment listed below may be necessary for a specific activity. Additional
equipment may be required, pending field conditions.

personal protective equipment (PPE) and other safety equipment, as required by Phase Il RIWP
HASCP [Rev. 1] «(Tierra, 2007);

sample processing table;

project Quality Assurance Project Plan;

logbook and associated Core Lithology/Description Forms and Sample Processing Forms;

ruler or measuring tape;

table of target sample location coordinates;

sampling equipment: stainless steel spoons, spatulas and bowls;

sample bottles for chemical analyses;

refrigerator, at 4°C;

digital camera with flash;

EnCore samplers and T-handle or equivalent;

turkey-basterdrill and drill bits;

Unified Soil Classification System (USCS) Charts;

photoionization detector (PID) (with calibration kit);

core storage rack or cooler to hold cores vertical and keep cold prior to either processing or
placement in a refrigerator;

grease pencil;

appropriate waste disposal equipment; and

scales to weigh sediment cores and samples.
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4.2 PROCEDURE

The core processing procedure presented in this SOP is a multi-step process. Cores will be logged and
photographed, and samples will be collected and submitted for chemical analyses.

421 DECONTAMINATION OF EQUIPMENT

Decontamination of equipment prior to contact with sediment will be performed in a designated
decontamination area. The decontamination will be performed in accordance with procedures outlined in
SOP No. 4-3 — Decontamination. Equipment decontamination will be conducted sufficiently ahead of the
processing activities to allow for the implementation of proper procedures (including drying of
decontaminated equipment).

4.2.2 PRELIMINARY ACTIVITIES PRIOR TO PROCESSING

These steps will be undertaken prior to core processing.

1. Acquire the necessary sampling equipment (e.g., decontaminated stainless steel processing
equipment), containers, and label the sample containers with the appropriate sample labels.

2. Upon delivery of the core to the processing laboratory, a hard copy of the forms initiated for each
core during coring operations, the Daily Activity Log, the Core Collection Form, and the Individual
Core Collection Form, will be provided to the Sample Processing Area personnel (SOP No. 8 —Field
Documentationing Field Activities). The Individual Core Collection Form will be signed by the coring
personnel and the Sample Processing Area personnel. The Individual Core Collection Form will
serve as the chain of custody document from the field to the Sample Processing Area.

3. Cores will be maintained in a vertical position in a core storage rack or cooler (capable of keeping
cores cold) while in transit to the Sample Processing Area. At the Sample Processing Area, cores
will be stored vertically and kept cold (in either the refrigerator, cooler, or core storage rack) prior to
processing. The Sample Processing Area will be within a secure (i.e., locked) location, allowing for
limited access.

4. Transcribe the pertinent field information from the Individual Core Collection Form to the Core
Description Form.

5. Dry the surface of the core tube with clean paper towels and measure the length of sediment in the
core tube.
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Keeping the core upright, use a decontaminated drill bit to make a hole in the core tube

4.2.3

approximately 2inches-above-half way between the sediment-water interface and the water surface
to allow excess water to seep from the core tube. Continue to make holes in the core tube, lowering
approximately half the distance 4-inch-each time until reaching the sediment/water interface. (The
over-riding objective is to preveent/minimize the loss of suspended sediment.) When all excess
water has been drained from above the sediment/water interface, if-necessary—cutoff excesscore
fubeproceed with processing.

CORE PROCESSING

The procedures involve keeping the core in a vertical position and then carefully removing the sediments
into a stainless steel bowl for processing or directly into the EnCore samplers (or equivalent) for VOC and

TEPH-purgeables analysis. Note that a-primarny-and-secondary-coreup to 3 cores-{to-provide-additional

sediment for-the 0-6" segment)
collection of field duplicate and/or MS/MSD samples-from-the-0-6"interval.

may be collected at each location_to provide additional sediment for

1.

With the primary core in the vertical position, mark the outside of the core tube with a grease pencil
with the appropriate sample interval (0-6”), beginning at the sediment-water interface.

For VOC and TEPH-purgeables analysis, place sediment from the primary core into an EnCore
sampler (or equivalent) until the sampler is full. Sediment for VOC and TEPH-purgeables analysis
will be collected with three EnCore samples (or equivalent). Collect a sample for moisture content
(for use in VOC analysis) from the same location as the VOC samples were collected. Collect the
moisture content sample using a stainless steel utensil, and place in the appropriate sample
container.

Remove all remaining sediment from the 0-6” interval in a ladling fashion using a stainless steel
spoon without disturbing sediment in deeper segments. Place this sediment in a stainless steel
bowl.

Remove all sediment from the 0-6” interval of the secondary and tertiary cores, as applicableneeded
for field duplicate and/or MS/MSD samples, in a ladling fashion using a stainless steel spoon without
disturbing sediment in deeper segments. Place this sediment in the stainless steel bowl used in
Step 3.

Visually describe the sediments in the stainless steel bowl. Using the USCS record the description
of the sediment type in the appropriate section of the Core Lithology/Description Form. Provide a
description of approximate grain size (silt, clay, fine sand, medium sand, coarse sand, and gravel),
the presence of observable biota or organic matter, odor, and color. Note any unusual observations
in the appropriate column. Identify changes in lithology (such as soil type or grain-size) within the
core. If changes in lithography are observed, then the approximate length of various layers will be
noted. Changes in lithology will be separated with a line on the Core Lithology/Description Form.

Photograph the sediment in the stainless steel bowl. If foreign objects are present or unusual
characteristics are noted, photograph the object or unusual characteristic. Make sure an adequate
amount of light is available to photograph the sediment and include a photograph ID label and a
ruler in the photograph.

Record a description of each photograph in a logbook. Descriptions will include photo number,
date, time (24-hour format), core number, depth interval shown in picture, and photographer’s
name. Unusual observations will also be recorded.
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8. Thoroughly mix (homogenize) the sediment in the center of the stainless steel bowl until color and
texture differences are no longer detected. Collect samples for chemical analysis. Identify mass of
sediment and compare to minimum analyte sample mass requirements listed in Worksheet 19-2 of
the Phase Il QAPP.

9. Fill pre-labeled sample jars for remaining chemical analyses in accordance with SOP No. 9-5 —
Containers, Preservation, Handling, and Tracking of Samples for Analysis. Confirm that the sample
identification has been recorded in the Sample Processing Form.

10. If determined necessary by the Sample Processing Area personnel, the individual sample bottles
may be weighed to ensure appropriate sample volume for lab analysis, as presented by Worksheet
19-2 of the Phase Ill QAPP.

11. Remaining sediment and core tube lengths will be disposed of in accordance with SOP No. 4 —
Management and Disposal of Residuals.

4.2.4 COLLECTION OF QUALITY ASSURANCE SAMPLES

4241 FIELD QUALITY CONTROL (QC) SAMPLES

QC samples will be collected during core sample processing. QC samples will be labeled, maintained,
and transported in accordance with SOP No. 5 — Containers, Preservation, Handling, and Tracking of
Samples for Analysis. QC samples will include field blanks and field duplicate samples. The QC samples
will be collected at the frequency specified in Table 6 of the Phase Il QAPP.

4.2.4.2 FIELD BLANKS

A—The procedures for the coIIectlon of ﬂeld
blanks are descnbed in SOP No. 3 — Decontamination. The parameters that are being analyzed in the
field samples are listed in Table 7 of the Phase |ll QAPP. The field blank sample is labeled, maintained,
and transported in accordance with SOP No. 5 — Containers, Preservation, Handling, and Tracking of
Samples for Analysis.

4243 TRIP BLANKS

Trip blanks are sealed containers of analyte-free water provided by the analytical laboratory and carried
with the field sample bottles during the sampling event. When the sampling event has ended, the trip
blanks are labeled and returned to the laboratory along with representative field samples. Trip blanks will
be processed for VOCs, mercury, and methylmercury (only) at a frequency of one for each cooler shipped
from field to laboratory which contains VOC, mercury, and methylmercury field samples.

4.2.4.4 FIELD DUPLICATE SAMPLES

Field duplicate samples will be collected following the same procedures as the collection of samples for
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chemical analyses. One field duplicate sample will be collected for every 20 field samples (per matrix and
per method). The duplicate samples will be labeled, maintained, and transported in accordance with SOP
No. 5 — Containers, Preservation, Handling, and Tracking of Samples for Analysis.

4245 -LABORATORY QUALITY CONTROL SAMPLES

Matrix spike/matrix spike duplicates (MS/MSD) are required as laboratory QC tests for organic analyses.
Matrix spike/duplicates (MS/DUP) are required as laboratory QC tests for metals and cyanide analyses.
Within each Sample Delivery Group (SDG), one MS/MSD (for organic analysis) and one MS/DUP (for
inorganic analysis) must be collected for each analytical group submitted. It is not necessary that the
MS/MSD or MS/DUP be derived from the same sample. Therefore, field personnel will designate a
sediment sample from each SDG to be used for these analyses for each analytical method. Minimum
sample analysis mass requirements, as well as additional Laberatory—laboratory QC sample mass
requirements, are provided in Worksheet 19-2 of the Phase |l QAPP.
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5.0 QUALITY ASSURANCE

Completing the Core Lithology/Description Form and Sample Processing Form provided in this SOP, will
document that the process is being followed and pertinent information is being collected and recorded in
accordance with the procedures outlined in this SOP. Entries in the forms and logbook will be double-
checked by the samplers to verify the information is correct. Completed forms will be reviewed periodically
by the FC and/or Project Quality Assurance Officer or their designees to verify that the requirements are
being met.
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6.0 DOCUMENTATION

Field notes will be kept during core processing activities in accordance with SOP No. 8 — Documenting
Field Activities. The core weights and sample weights (if collected) will be recorded in the logbook. In
addition, the following core photologging information should also be included in the logbook (at a
minimum):

Photograph number;

Time of photograph;

Core number;

Depth interval shown in the picture;
Photographer’'s name; and
Unusual observations.
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7.0 REFERENCES

Tierra. 2007. Newark Bay Study Area Remedial Investigation Work Plan [Rev. 1]. Volume 2 Health
and Safety/Contingency Plan. September.
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Date of Core Collection:

(1

(from Individual Core Collection Form)

Date of Core Processing:

(2)

Core ID: (3) (from Individual Core Collection Form)
V.

Physical Description: (4) (from Core Collection Form)
V. Coordinates:

Coordinate Northing (ft, NAD 83): (5) (from Individual Core Collection Form)

Coordinate Easting (ft, NAD 83): (6) (from Individual Core Collection Form)
VI

Name of Person Responsible for Log:

(7)
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CORE LITHOLOGY/DESCRIPTION FORM
PHASE Il SEDIMENT INVESTIGATION
(Sheet 2 of 2)

Date of Core Collection: 1) Date of Core Processing: (2)

Core ID: (3)

Breathing Zone Action Levels:

For total hydrocarbon levels > 5 ppm, upgrade to Level C PPE.

For total hydrocarbon levels > 25 ppm, stop work.

For hydrogen sulfide levels > 5 ppm, stop work, evacuate work area, and ventilate.

Depth
(Feet Below PID Screening Engineer’s/Geologist’s
Sediment Surface in (ppm) Description Notes
Core)
(8) 9) (10) (11)
0.0
0.5
1.0
1.5
2.0

Note:
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CORE LITHOLOGY/DESCRIPTION FORM KEY
PHASE IIl SEDIMENT INVESTIGATION
(Sheet 1 of 1)

DESCRIPTION OF ITEMS:

(1
)
©)
(4)
®)

(6)

(7)
8)

©)

(10)

(11)

Date of core collection (taken from the Individual Core Collection Form).
Date of core processing (e.g., 1/1/2010).

Core ID (taken from the Individual Core Collection Form).

Physical description of core location.

Northing coordinate in feet of core collection location (taken from the Individual Core Collection
Form).

Easting coordinate in feet of core collection location (taken from the Individual Core Collection
Form).

Name of person entering information into this form.

Depth (feet below the sediment surface) of change in lithology and Unified Soil Classification System
(USCS) description identified during logging.

PID reading in ppm for the breathing zone above the interval screened (e.g., 6 ppm).
Description of soil type using the USCS charts.

Provide notes pertinent to the sample description (e.g., 1” gap observed in this interval) for a given
lithological interval.
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SAMPLE PROCESSING FORM

PHASE Il SEDIMENT INVESTIGATION

(Sheet 1 of 3)

Date of Core Collection:

(1

(from Individual Core Collection Form)

Date of Core Processing:

(2)

Core ID:

(3)

(from Individual Core Collection Form)

Primary Core: (4)

(8)

Coordinate Northing (ft, NAD 83):

Coordinate Easting (ft, NAD 83):

(6)

(from Individual Core Collection Form)

(from Individual Core Collection Form)

Actual Penetration (ftin):

(1)

(from Individual Core Collection Form)

Recovery (#in) During Core Collection:

Recovery {(%)-During-Core-CollectionAcceptable (Y or N)*:

(8)

(from Individual Core Collection Form)

(9) (from Individual Core Collection

Form)

*Acceptable recovery = 9 inches.

Recovery (ft) During Core Processing: — (10—~

Reecovery{(%)During-CoreProcessing—(H————

REGS’ EC‘ (04) D :'qg GSFE PCSSESSQg —

Recovery (ft) During Core Processing - Gaps (ft)

Actual Penetration (ft)
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PHASE Il SEDIMENT INVESTIGATION

(Sheet 2 of 3)
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Date of Core Collection:

1

(from Individual Core Collection Form)

Date of Core Processing:

(2)

Core ID: (3) (from Individual Core Collection Form)

V. Secondary Core (for Field Duplicate or MS/MSD): (#210)
Coordinate Northing (ft, NAD 83): (#311) (from Individual Core Collection Form)
Coordinate Easting (ft, NAD 83): (1412) (from Individual Core Collection Form)
Actual Penetration (tin): (4513) (from Individual Core Collection Form)
Recovery (ftin) During Core Collection: (1614) (from Individual Core Collection Form)
Recovery Acceptable (Y or N)*: (15) (from Individual Core Collection Form)
*Acceptable recovery is-> 9 inches.
Tertiary Core (for MS/MSD): (16)
Coordinate Northing (ft, NAD 83): (17) (from Individual Core Collection Form)
Coordinate Easting (ft, NAD 83): (18) (from Individual Core Collection Form)
Actual Penetration (ftin): (19) (from Individual Core Collection Form)
Recovery (#in) During Core Collection: (20) (from Individual Core Collection Form)
Recovery Acceptable (Y or N)*: (21) (from Individual Core Collection Form)
*Acceptable recovery 2is 9 inches.

. _ Recovery (ft) During Core Processing — Gaps (ft)
Actual Penetration (ft)
VI

Name of Person Responsible for Log:

(2022)
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SAMPLE PROCESSING FORM
PHASE Il SEDIMENT INVESTIGATION
(Sheet 3 of 3)

Date of Core Collection: (1 (from Individual Core Collection Form)
Date of Core Processing: (2)
Core ID: (3) (from Individual Core Collection Form)
Sample
Interval (ft) Sample Submitted Following Analyses (2426)
(2325) Comments (2527)
[}
Sample " g =~ =
. LL bl n ~ -
Sample ID 'I;lzrze 9 § ; S S ., s| 3 3 o 8 "
(2423) h Top | Bottom | & | | 8¢l 22| 83 Hl a ° 5. 12| 9|8
o 2| 8|25 55| S8 8| 8| 8| o 2| | 288 +E/ 5|93
(#220 | 8|28 55|25 9| 2| 8| 8| B g|Ez a5 |E|T
i| &|~E| =3|0ZI o| | <| 3| O] F|ridg rFra|ad| 06| a




SOP No. 12: Core Processing
October 2016

Revision 42
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SAMPLE PROCESSING FORM KEY
PHASE Il SEDIMENT INVESTIGATION
(Sheet 1 of 2)

DESCRIPTION OF ITEMS:

(1
)
©)
(4)

®)
(6)
()
8)

(9)

Date of core collection (taken from the Individual Core Collection Form).
Date of core processing (e.g., 1/1/2006).
Core ID (e.g., NS02SEDO090B) (taken from the Individual Core Collection Form).

The ehemicalanalysisprimary core is the core from which sediment is being taken for chemical
analysis.

Northing coordinate in feet of core collection location (taken from Individual Core Collection Form).
Easting coordinate in feet of core collection location (taken from Individual Core Collection Form).
Actual penetration of core into sediment (taken from the Individual Core Collection Form).

Recovery (inft) at time of core collection = sediment length in core at the time of core collection
(taken from the Individual Core Collection Form).

©)(10)

Acceptable Rrecovery {%)-achieved at time of core collection (Y or N) =sedimentlength-at-the-time
of core-collection-in-core-per-actual-penetration-(taken from the Individual Core Collection Form).

The secondary core is the core from which sediment is being taken and homogenized with the

primary core for field duplicate or MS/MSD sample analysis.

“3)(11) Northing coordinate in feet of core collection location (taken from Individual Core Collection
Form).

“4(12) Easting coordinate in feet of core collection location (taken from Individual Core Collection
Form).

45)(13) Actual penetration of core into sediment (taken from the Individual Core Collection Form).



SOP No. 12: Core Processing
October 2016

Revision 42
Page 19 of 19

SAMPLE PROCESSING FORM KEY
PHASE Il SEDIMENT INVESTIGATION
(Sheet 2 of 2)

“8)(14) Recovery (ftin) at time of core collection = sediment length in core at the time of core collection
(taken from the Individual Core Collection Form).

(15) Acceptable recovery achieved at tlme of core coIIectlon (Y or N) (taken from the Ind|V|duaI Core

CoIIectlon Form).

(16) The secondarytertiary core is the core from which sediment is being taken and homogenized with the
primary and secondary core for field duplicate or MS/MSD sample analysis.

(17) Northing coordinate in feet of core collection location (taken from Individual Core Collection Form).

(18) Easting coordinate in feet of core collection location (taken from Individual Core Collection Form).

(19) Actual penetration of core into sediment (taken from the Individual Core Collection Form).

(20) Recovery (ftin) at time of core collection = sediment length in core at the time of core collection
(taken from the Individual Core Collection Form).

“hH(21) Acceptable recovery achieved at time of core collection (Y or N) (taken from the Individual
Core Collection Form).

{20)(22) Name of person entering information into this form.

219(23) Sample ID (e.g., NSO2SEDO090B-02); refer to SOP No. 95, Section 42.2.1, for sample
identification code.

22)(24) Time sample was removed from core (24-hour format).

23)(25) Sample interval = ta;get—measured sample |nterval depths during sample processmq—ma%phed
VA, overy (%) attim

{245(26) Check the boxes for which analyses the sample is being submitted.

{25)(27) Provide any pertinent comments regarding the sediment sample submitted for analyses (e.g.,
not enough sample volume; therefore, TEPH and TOC not requested for analysis).



Title: NBSA Phase Il Sediment Investigation

Quality Assurance Project Plan Amendment
Revision Number: 2. Revision Date: September 2016
Protocol Modification Form

Protocol Modification Form No. 7: Composite Sample Processing

Project Name and Number: Newark Bay

Material to be Sampled: Sediment

Measurement Parameter:  Sediment Processing — Composite Sample Processing Form and

composite homogenization procedures

Standard Procedure for Field Collection & Laboratory Analysis (cite reference):

SOP No. 6 — Sediment Sample Collection, Surface Sediment Sample Processing Form

Reason for Change in Field Procedure or Analysis Variation:

A. During the external field audit, a mock trial of composite sample processing was performed. During

this trial it was determined that some changes to the sample processing form would be helpful to

capture the required information. B. During the first day of composite sample homogenization on

November 15, 2016, an improved approach for homogenizing composite samples was agreed

upon with Louis Berger.

Variation from Field or Analytical Procedure:

A. The Surface Sediment Sample Processing Form in SOP No. 10 was used as the starting point for

modification because it was closest to containing the information needed for processing composite

grab samples. The revised form, Composite Surface Sediment Sample Processing Form, is attached

and will be used in place of the Surface Sediment Sample Processing Form currently in SOP No. 6.

B. The following steps will be followed to homogenize composite samples: (1) Pull all individual

samples (buckets) for a given composite from the cooler. (2) Remove lids from each bucket and

empty the contents of each individual bucket into its own decontaminated stainless steel bowl by

inverting the Teflon liner and emptying the contents. (3) Before mixing, photograph the contents of

each stainless steel bowl and record the pre-mixing sediment description on the Composite Sample

Processing Form. (4) Homogenize the contents of each individual stainless steel bowl. Note: the same

spoon can be used for homogenizing the individual bowls for a given composite sample; however, the

spoon should be rinsed with DI water between each individual sample. (5) Fill laboratory-supplied

sample jar(s) as prescribed below with sediment from each individual bowl! that makes up the

composite and empty the contents of the sample jar into a decontaminated stainless steel bowl. (a) If

the composite is made up of 2 individual grab samples, three (3) 16 oz. jars from each individual grab

sample will be filled with zero headspace. (b) If the composite is made up of 3 or 4 individual grab

samples, two (2) 16 oz. jars from each individual grab sample will be filled with zero headspace. (c) If

the composite is made up of 5 or more individual grab samples, one (1) 16 oz. jar from each individual

grab sample will be filled with zero headspace. (6) Homogenize the composite sediment in the

stainless steel bowl. (7) Photograph contents of stainless steel bowl and record the post-mixing

sediment description on the Composite Sample Processing Form. (8) Fill sample jars.

Special Equipment, Materials or Personnel Required:

No special equipment, materials or personnel required.




Title: NBSA Phase Il Sediment Investigation

Quality Assurance Project Plan Amendment
Revision Number: 2. Revision Date: September 2016
Protocol Modification Form

Initiator's Name:  Clifford Firstenberg, Tierra Solutions Date: 11/01/06
Project Manager:  Clifford Firstenberg, Tierra Solutions Date: 11/01/16
QA Manager: Angela Gatchie, Field & Technical Services Date:

USEPA Authority: Date:




Date:

Composite Sample ID:

Time Grab Samples Removed from Cooler:

Title: NBSA Phase Il Sediment Investigation
Quality Assurance Project Plan Amendment
Revision Number: 2. Revision Date: September 2016

Composite Surface Sediment Sample Processing Form

Number of Grabs to Homogenize:

Time
Grab Sample PID Photo of Pre-Mixing
Location 1D Reading Number Photo Description of Sediment
Mixer:
Mixing Method Used (circle one): Manual Cement Mixer
If Cement Mixer Used: Time on: Time off:

Homogeneity Achieved? Y / N

Post-Mixing Description of Sediment:

Photograph (post- mixing):

Number:

Notes (i.e., PE samples, EPA split samples, field duplicate, MS/MSD, etc.):

Date:

Time:

Person Responsible for Completing Form:




Title: NBSA Phase Il Sediment Investigation

Quality Assurance Project Plan Amendment
Revision Number: 2. Revision Date: September 2016
Protocol Modification Form

Protocol Modification Form No. 8: PCB Congener Data Validation

Project Name and Number: Newark Bay

Material to be Sampled: Sediment

Measurement Parameter.  PCB Congeners (Analytical Method/SOP: L-2; USEPA Method 1668A)
Standard Procedure for Field Collection & Laboratory Analysis (cite reference):

Worksheet #36 specifies the validation criteria as EDS SOP: Congener PCB, Rev. 3, 7/10.

Reason for Change in Field Procedure or Analysis Variation:

The SOP has tighter acceptance criteria for PCB retention times that cause otherwise acceptable

data (per EPA’s validation SOP) to be rejected.

Variation from Field or Analytical Procedure:

EDS SOP: Congener PCB, Rev. 3, 7/10 will be replaced with USEPA Region Il SOP for PCB
Congeners, SOP HW-46, Revision 1, dated September 2008 "Standard Operating Procedures for EPA
Method 1668."

Special Equipment, Materials or Personnel Required:

No special equipment, materials or personnel required.

Initiator's Name: Carlie Thompson, Glenn Springs Holdings Date:
Project Manager: Carlie Thompson, Glenn Springs Holdings Date:
QA Manager: Angela Gatchie, Field & Technical Services Date:

USEPA Authority: Eugenia Naranjo, Remedial Project Manager Date:




Title: NBSA Phase Il Sediment Investigation

Quality Assurance Project Plan Amendment
Revision Number: 2. Revision Date: September 2016
Protocol Modification Form

Protocol Modification Form No. 9: PCB Congener OPR Recoveries

Project Name and Number: Newark Bay

Material to be Sampled: Sediment
Measurement Parameter.  PCB Congeners (Analytical Method/SOP: L-2; USEPA Method 1668A)
Standard Procedure for Field Collection & Laboratory Analysis (cite reference):

Worksheet #28-2b lists measurement performance criteria for sediment. The QC Sample “Ongoing

Precision and Recovery” (OPR) has a corrective action to re-extract and re-analyze if the QC

acceptance ranges are exceeded (if sufficient sample is available).

Reason for Change in Field Procedure or Analysis Variation:

Eurofins Lancaster Laboratories has proven that the instances of OPR exceedances are not systemic

and other QC parameters provide evidence of precision.

Variation from Field or Analytical Procedure:

Eurofins Lancaster Laboratories will report the data with isolated OPR recoveries out of compliance

and the data will be qualified in accordance with the data validation criteria.

Special Equipment, Materials or Personnel Required:

No special equipment, materials or personnel required.

Initiator's Name:  Angela Gatchie, Field & Technical Services Date:
Project Manager: Carlie Thompson, Glenn Springs Holdings Date:
QA Manager: Angela Gatchie, Field & Technical Services Date:

USEPA Authority: Eugenia Naranjo, Remedial Project Manager Date:




Appendix B



Field Blank NB3151FB represents rinsate from the Teflon liner.

The other three field blanks (NB3153FB, NB3156FB, and
NB3158FB) represent rinsate from the core liners and core caps.



Sample Description: NB3151FB Grab Water LL Sample # WW 8638001
Newark Bay Phase III Sediment Sampling LL Group # 1719662
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/12/2016 16:00 Tierra Solutions, Inc.

Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55

N7003 SDG#: NB370-03FB

CAT 1 Method Dilution
Analysis Name CAS Number

No. Y Result Detection Limit Factor

Metals SW-846 6010C mg/1 mg/1

07070 Titanium in Water 7440-32-6 N.D. 0.0013 1

=]
Q
~
i
=]
Q
~
i

SW-846 6020

06023 Aluminum 7429-90-5 N.D. 0.0231 1
06024 Antimony 7440-36-0 N.D. 0.00048 1
06025 Arsenic 7440-38-2 N.D. 0.00068 1
06026 Barium 7440-39-3 N.D. 0.00096 1
06027 Beryllium 7440-41-7 N.D. 0.00011 1
06028 Cadmium 7440-43-9 N.D. 0.00019 1
06029 Calcium 7440-70-2 0.188 B 0.0981 1
06031 Chromium 7440-47-3 N.D. 0.00059 1
06032 Cobalt 7440-48-4 N.D. 0.00020 1
06033 Copper 7440-50-8 N.D. 0.00052 1
06034 Iron 7439-89-6 N.D. 0.0337 1
06035 Lead 7439-92-1 N.D. 0.000090 1
06036 Magnesium 7439-95-4 N.D. 0.0117 1
06037 Manganese 7439-96-5 N.D. 0.00088 1
06039 Nickel 7440-02-0 N.D. 0.00085 1
06040 Potassium 7440-09-7 N.D. 0.0669 1
06041 Selenium 7782-49-2 N.D. 0.00044 1
06042 Silver 7440-22-4 N.D. 0.00012 1
06043 Sodium 7440-23-5 0.184 B 0.0468 1
06045 Thallium 7440-28-0 N.D. 0.00016 1
06048 Vanadium 7440-62-2 N.D. 0.00020 1
06049 Zinc 7440-66-6 N.D. 0.0035 1
Wet Chemistry SW-846 9012A mg/1 mg/1
08255 Total Cyanide (water) 57-12-5 N.D 0.0050 1
SW-846 9060A mg/1 mg/1
00354 Total Organic Carbon (Quad) n.a. N.D. 0.50 1
The reported result is the average of the following trials:

0 mg/1

0 mg/1

0 mg/1

0 mg/1

NB370 Page 31 of 5009
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Sample Description: NB3151FB Grab Water LL Sample # WW 8638001
Newark Bay Phase III Sediment Sampling LL Group # 1719662
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/12/2016 16:00 Tierra Solutions, Inc.

Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55

N7003 SDG#: NB370-03FB

Sample Comments

State of New Jersey Lab Certification No. PAO11l
The analysis for mercury and methyl mercury was subcontracted to another
laboratory. See attached reports.

B (for Inorganic tests) = estimated value: The result is >/= the Method
Detection Limit (MDL)

and < the Limit of Quantitation (LOQ) .

Note: LOQ = PQL

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Sample Analysis Record
Method

CAT Analysis Name Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07070 Titanium in Water SW-846 6010C 1 162980635004 10/26/2016 07:48 Joanne M Gates 1
06023 Aluminum SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06024 Antimony SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06025 Arsenic SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06026 Barium SW-846 6020 1 163056050001D 11/03/2016 05:26 Choon Y Tian 1
06027 Beryllium SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06028 Cadmium SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06029 Calcium SW-846 6020 1 162986050003B 10/30/2016 19:02 Tara L Snyder 1
06031 Chromium SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06032 Cobalt SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06033 Copper SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06034 Iron SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06035 Lead SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06036 Magnesium SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06037 Manganese SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06039 Nickel SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06040 Potassium SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06041 Selenium SW-846 6020 1 162986050003B 10/30/2016 19:02 Tara L Snyder 1
06042 Silver SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06043 Sodium SW-846 6020 1 163056050001A 11/03/2016 14:25 Patrick J Engle 1
06045 Thallium SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06048 Vanadium SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
06049 Zinc SW-846 6020 1 162986050003A 10/30/2016 19:02 Tara L Snyder 1
10635 ICP-WW, 3005A (tot rec) - SW-846 3005A 1 162980635004 10/24/2016 22:00 Annamaria Kuhns 1
U4
06050 ICPMS-Water, 3020A - U3 SW-846 3010A 1 162986050003 10/24/2016 22:00 Annamaria Kuhns 1
modified
06050 ICPMS-Water, 3020A - U3 SW-846 3010A 2 163056050001 10/31/2016 15:50 JoElla L Rice 1
modified
08255 Total Cyanide (water) SW-846 9012A 1 16297117101B 10/24/2016 10:57 Dein K Bernot 1
00354 Total Organic Carbon SW-846 9060A 1 16300667601A 10/26/2016 15:06 Drew M Gerhart 1
(Quad)
08256 Cyanide Water SW-846 9012A 1 16297117101B 10/23/2016 14:30 Barbara A 1
Distillation Washington
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Sample Description: NB3151FB Grab Water LL Sample # WW 8638002
Newark Bay Phase III Sediment Sampling LL Group # 1719662
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/12/2016 16:00 Tierra Solutions, Inc.

Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55

N7004 SDG#: NB370-04FB

CAT fod Dilution
No. Analysis Name CAS Number Result gr:;ti::\tion Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1
purge

02898 1,2-Dichlorobenzene 95-50-1 N.D. 1.0 1
02898 1,3-Dichlorobenzene 541-73-1 N.D. 1.0 1
02898 1,4-Dichlorobenzene 106-46-7 N.D. 1.0 1
02898 1,2,4-Trichlorobenzene 120-82-1 N.D. 1.0 1
GC/MS Semivolatiles SW-846 8270D ug/1 ug/1
14241 Acetophenone 98-86-2 N.D. 1.0 1
14241 Atrazine 1912-24-9 N.D. 5.1 1
14241 Benzaldehyde 100-52-7 N.D. 5.1 1
14241 Benzidine 92-87-5 N.D. 61 1
14241 Benzoic acid 65-85-0 N.D. 15 1
14241 1,1'-Biphenyl 92-52-4 N.D. 1.0 1
14241 4-Bromophenyl-phenylether 101-55-3 N.D. 1.0 1
14241 Butylbenzylphthalate 85-68-7 N.D. 5.1 1
14241 Di-n-butylphthalate 84-74-2 N.D. 5.1 1
14241 Caprolactam 105-60-2 N.D. 15 1
14241 Carbazole 86-74-8 N.D. 1.0 1
14241 4-Chloro-3-methylphenol 59-50-7 N.D. 1.0 1
14241 4-Chloroaniline 106-47-8 N.D. 4.1 1
14241 Dbis(2-Chloroethoxy)methane 111-91-1 N.D. 1.0 1
14241 bis(2-Chloroethyl)ether 111-44-4 N.D. 1.0 1
14241 2-Chloronaphthalene 91-58-7 N.D. 1.0 1
14241 2-Chlorophenol 95-57-8 N.D. 1.0 1
14241 4-Chlorophenyl-phenylether 7005-72-3 N.D. 1.0 1
14241 2,2'-oxybis(l1-Chloropropane) 108-60-1 N.D. 1.0 1

Bis(2-chloroisopropyl) ether CAS #39638-32-9 and

2,2'-0Oxybis (1-chloropropane) CAS #108-60-1 cannot be separated

chromatographically. The reported result represents the combined

total of both compounds.
14241 Dibenzofuran 132-64-9 N.D. 1.0 1
14241 3,3'-Dichlorobenzidine 91-94-1 N.D. 5.1 1
14241 2,4-Dichlorophenol 120-83-2 N.D. 1.0 1
14241 Diethylphthalate 84-66-2 N.D. 5.1 1
14241 2,4-Dimethylphenol 105-67-9 N.D. 1.0 1
14241 Dimethylphthalate 131-11-3 N.D. 5.1 1
14241 4,6-Dinitro-2-methylphenol 534-52-1 N.D. 15 1
14241 2,4-Dinitrophenol 51-28-5 N.D. 31 1
14241 2,4-Dinitrotoluene 121-14-2 N.D. 5.1 1
14241 2,6-Dinitrotoluene 606-20-2 N.D. 1.0 1
14241 1,2-Diphenylhydrazine 122-66-7 N.D. 1.0 1
14241 bis(2-Ethylhexyl)phthalate 117-81-7 N.D. 5.1 1
14241 Hexachlorobutadiene 87-68-3 N.D. 1.0 1
14241 Hexachlorocyclopentadiene 77-47-4 N.D. 15 1
14241 Hexachloroethane 67-72-1 N.D. 5.1 1
14241 Isophorone 78-59-1 N.D. 1.0 1
14241 2-Methylphenol 95-48-7 N.D. 1.0 1
14241 4-Methylphenol 106-44-5 N.D. 1.0 1
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Sample Description: NB3151FB Grab Water LL Sample # WW 8638002
Newark Bay Phase III Sediment Sampling LL Group # 1719662
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/12/2016 16:00 Tierra Solutions, Inc.

Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55

N7004 SDG#: NB370-04FB

CAT fod Dilution
N Limit of

No. Analysis Name CAS Number Result Quantitation Factor

GC/MS Semivolatiles SW-846 8270D ug/1 ug/1

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported
for 4-methylphenol represents the combined total of both compounds.

14241 2-Nitroaniline 88-74-4 N.D 1.0 1
14241 3-Nitroaniline 99-09-2 N.D 1.0 1
14241 4-Nitroaniline 100-01-6 N.D 1.0 1
14241 Nitrobenzene 98-95-3 N.D 1.0 1
14241 2-Nitrophenol 88-75-5 N.D 1.0 1
14241 4-Nitrophenol 100-02-7 N.D 31 1
14241 N-Nitroso-di-n-propylamine 621-64-7 N.D 1.0 1
14241 N-Nitrosodiphenylamine 86-30-6 N.D. 1.0 1
N-nitrosodiphenylamine decomposes in the GC inlet forming
diphenylamine. The result reported for N-nitrosodiphenylamine
represents the combined total of both compounds.
14241 Di-n-octylphthalate 117-84-0 N.D. 5.1 1
14241 Pentachlorophenol 87-86-5 N.D. 5.1 1
14241 Phenol 108-95-2 N.D. 1.0 1
14241 Pyridine 110-86-1 N.D. 5.1 1
14241 1,2,4,5-Tetrachlorobenzene 95-94-3 N.D. 1.0 1
14241 2,3,4,6-Tetrachlorophenol 58-90-2 N.D. 1.0 1
14241 2,4,5-Trichlorophenol 95-95-4 N.D. 1.0 1
14241 2,4,6-Trichlorophenol 88-06-2 N.D. 1.0 1
The surrogate QC limits are advisory only until sufficient data
points can be obtained to calculate statistical limits.
The recovery for a target analyte(s) in the Laboratory Control
Spike(s) is outside the QC acceptance limits as noted on the QC
Summary. The following corrective action was taken:
The sample was re-extracted outside the method required holding
time and the QC is compliant. All results are reported from the
first trial. Similar results were obtained in both trials.
GC/MS Semivolatiles SW-846 8270D SIM ug/1 ug/1
Modified
10262 Acenaphthene 83-32-9 N.D. 0.05 1
10262 Acenaphthylene 208-96-8 0.03 J 0.05 1
10262 Anthracene 120-12-7 N.D. 0.05 1
10262 Benzo(a)anthracene 56-55-3 N.D. 0.05 1
10262 Benzo (a)pyrene 50-32-8 N.D. 0.05 1
10262 Benzo (b) fluoranthene 205-99-2 N.D. 0.05 1
10262 Benzo (e)pyrene 192-97-2 N.D. 0.05 1
10262 Benzo(g,h,i)perylene 191-24-2 N.D. 0.05 1
10262 Benzo (k) fluoranthene n.a. N.D. 0.05 1
10262 Cl-Benzanthrene/chrysenes n.a. N.D. 0.05 1
10262 Cl-Fluoranthrenes/pyrenes n.a. N.D. 0.05 1
10262 Cl-Fluorenes n.a. N.D. 0.05 1
10262 Cl-Naphthalenes n.a. N.D. 0.05 1
10262 Cl-Phenanthrenes/anthracenes n.a. N.D. 0.05 1
10262 C2-Benzanthrene/chrysenes n.a. N.D. 0.05 1
10262 C2-Fluoranthrenes/pyrenes n.a. N.D. 0.05 1
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Sample Description: NB3151FB Grab Water LL Sample # WW 8638002
Newark Bay Phase III Sediment Sampling LL Group # 1719662
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/12/2016 16:00 Tierra Solutions, Inc.

Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55

N7004 SDG#: NB370-04FB

CAT fod Dilution
No. Analysis Name CAS Number Result g;::;ti::\tion Factor
GC/MS Semivolatiles SW-846 8270D SIM ug/1 ug/1

Modified
10262 C2-Fluorenes n.a. N.D. 0.05 1
10262 C2-Naphthalenes n.a. N.D. 0.05 1
10262 C2-Phenanthrenes/anthracenes n.a. N.D. 0.05 1
10262 C3-Benzanthrene/chrysenes n.a. N.D. 0.05 1
10262 C3-Fluoranthrenes/pyrenes n.a. N.D. 0.05 1
10262 C3-Fluorenes n.a. N.D. 0.05 1
10262 C3-Naphthalenes n.a. N.D. 0.05 1
10262 C3-Phenanthrenes/anthracenes n.a. N.D. 0.05 1
10262 C4-Benzanthrene/chrysenes n.a. N.D. 0.05 1
10262 C4-Naphthalenes n.a. N.D. 0.05 1
10262 C4-Phenanthrenes/anthracenes n.a. N.D. 0.05 1
10262 Chrysene 218-01-9 N.D. 0.05 1
10262 Dibenz (a,h) anthracene 53-70-3 N.D. 0.05 1
10262 Fluoranthene 206-44-0 N.D. 0.05 1
10262 Fluorene 86-73-7 N.D. 0.05 1
10262 Indeno(1l,2,3-cd)pyrene 193-39-5 N.D. 0.05 1
10262 1-Methylnaphthalene 90-12-0 N.D. 0.05 1
10262 2-Methylnaphthalene 91-57-6 N.D. 0.05 1
10262 Naphthalene 91-20-3 N.D. 0.05 1
10262 Perylene 198-55-0 N.D. 0.05 1
10262 Phenanthrene 85-01-8 N.D. 0.05 1
10262 Pyrene 129-00-0 N.D. 0.05 1
GC Volatiles SW-846 8015B ug/1 ug/1
01635 TPH-GRO water C6-C10 n.a. N.D. 50 1
Herbicides SW-846 8151A ug/1 ug/1
10407 2,4-D 94-75-7 N.D. 0.50 1
10407 2,4-DB 94-82-6 N.D. 0.99 1
10407 2,4,5-T 93-76-5 N.D. 0.050 1
10407 2,4,5-TP 93-72-1 N.D 0.050 1
Pesticides/PCBs SW-846 8082 ug/1 ug/1
12013 PCB-1016 12674-11-2 N.D 0.010 1
12013 PCB-1221 11104-28-2 N.D 0.010 1
12013 PCB-1232 11141-16-5 N.D 0.010 1
12013 PCB-1242 53469-21-9 N.D 0.010 1
12013 PCB-1248 12672-29-6 N.D 0.010 1
12013 PCB-1254 11097-69-1 N.D 0.010 1
12013 PCB-1260 11096-82-5 N.D 0.010 1
12013 PCB-1262 37324-23-5 N.D 0.010 1
12013 PCB-1268 11100-14-4 N.D 0.010 1
GC Petroleum SW-846 8015B modified ug/l ug/1
Hydrocarbons
11554 n-Decane 124-18-5 N.D. 1.0 1
11554 n-Docosane 629-97-0 N.D. 1.0 1
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Sample Description: NB3151FB Grab Water LL Sample # WW 8638002
Newark Bay Phase III Sediment Sampling LL Group # 1719662
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/12/2016 16:00 Tierra Solutions, Inc.

Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55

N7004 SDG#: NB370-04FB

CAT fod Dilution
No. Analysis Name CAS Number Result gi:;ti:ition Factor
GC Petroleum SW-846 8015B modified ug/l ug/1

Hydrocarbons

11554 n-Dodecane 112-40-3 N.D. 1.0 1
11554 n-Dotriacontane 544-85-4 N.D. 1.0 1
11554 n-Eicosane 112-95-8 N.D. 1.0 1
11554 n-Heneicosane 629-94-7 N.D. 1.0 1
11554 n-Hentriacontane 630-04-6 N.D. 1.0 1
11554 n-Heptacosane 593-49-7 N.D. 1.0 1
11554 n-Heptadecane 629-78-7 N.D. 1.0 1
11554 n-Heptatriacontane 7194-84-5 N.D. 1.0 1
11554 n-Hexacosane 630-01-3 N.D. 1.0 1
11554 n-Hexadecane 544-76-3 N.D. 1.0 1
11554 n-Hexatriacontane 630-06-8 N.D. 1.0 1
11554 n-Nonacosane 630-03-5 N.D. 1.0 1
11554 n-Nonadecane 629-92-5 N.D. 1.0 1
11554 n-Nonane 111-84-2 N.D. 1.0 1
11554 n-Nonatriacontane 7194-86-7 N.D. 1.0 1
11554 n-Octacosane 630-02-4 N.D. 1.0 1
11554 n-Octadecane 593-45-3 N.D. 1.0 1
11554 n-Octatriacontane 7194-85-6 N.D. 1.0 1
11554 n-Pentacosane 629-99-2 N.D. 1.0 1
11554 n-Pentadecane 629-62-9 N.D. 1.0 1
11554 n-Pentatriacontane 630-07-9 N.D. 1.0 1
11554 Phytane 638-36-8 N.D. 1.0 1
11554 Pristane 1921-70-6 N.D. 1.0 1
11554 n-Tetracontane 4181-95-7 N.D. 1.0 1
11554 n-Tetracosane 646-31-1 N.D. 1.0 1
11554 n-Tetradecane 629-59-4 0.81 J 1.0 1
11554 n-Tetratriacontane 14167-59-0 N.D. 1.0 1
11554 Total TPH (C9-C40) n.a. N.D. 100 1
11554 n-Triacontane 638-68-6 N.D. 1.0 1
11554 n-Tricosane 638-67-5 N.D. 1.0 1
11554 n-Tridecane 629-50-5 N.D. 1.0 1
11554 n-Tritriacontane 630-05-7 N.D. 1.0 1
11554 n-Undecane 1120-21-4 N.D. 1.0 1

The recovery for the method blank surrogate(s) is outside the
QC acceptance limits as noted on the QC Summary.

Some individual alkane target analytes in the Laboratory Control Spikes
are outside the project QC limits as noted on the QC summary. The
recovery when calculated as total SHC is within the limits at 61% (LCS)
and 79% (LCSD).

Target analytes were detected in the method blank associated
with the sample as noted on the QC Summary.

Sufficient sample was not available to perform a second trial.
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Sample Description: NB3151FB Grab Water LL Sample # WW 8638002
Newark Bay Phase III Sediment Sampling LL Group # 1719662
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/12/2016 16:00 Tierra Solutions, Inc.

Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55

N7004 SDG#: NB370-04FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
Dioxins/Furans EPA 1613B October pg/1 pg/l

1994
10915 2378-TCDD 1746-01-6 N.D. 1.99 1
10915 12378-PeCDD 40321-76-4 0.220 JQ 9.95 1
10915 123478-HxCDD 39227-28-6 0.279  JQ 9.95 1
10915 123678-HxCDD 57653-85-7 0.289 JQ 9.95 1
10915 123789-HxCDD 19408-74-3 0.310 JQ 9.95 1
10915 1234678-HpCDD 35822-46-9 0.706 JBQ 9.95 1
10915 OCDD 3268-87-9 1.72  JBQ 19.9 1
10915 2378-TCDF 51207-31-9 N.D. 1.99 1
10915 12378-PeCDF 57117-41-6 0.484 JBQ 9.95 1
10915 23478-PeCDF 57117-31-4 0.285 JBQ 9.95 1
10915 123478-HxCDF 70648-26-9 0.187 JB 9.95 1
10915 123678-HxCDF 57117-44-9 0.356 JBQ 9.95 1
10915 123789-HXCDF 72918-21-9 0.820 JBQ 9.95 1
10915 234678-HXCDF 60851-34-5 0.384 JQ 9.95 1
10915 1234678-HpCDF 67562-39-4 0.502 JBQ 9.95 1
10915 1234789-HpCDF 55673-89-7 0.521 JB 9.95 1
10915 OCDF 39001-02-0 0.958 JQ 19.9 1
Labeled Compounds %Rec Windows
13C12-2378-TCDD 100 25 - 164
13C12-12378-PeCDD 102 25 - 181
13C12-123478-HxCDD 88 32 - 141
13C12-123678-HxCDD 87 28 - 130
13C12-123789-HxCDD 85 28 - 130
13C12-1234678-HpCDD 92 23 - 140
13C12-0CDD 86 17 - 157
13C12-2378-TCDF 90 24 - 169
13C12-12378-PeCDF 123 24 - 185
13C12-23478-PeCDF 101 21 - 178
13C12-123478-HxCDF 91 26 - 152
13C12-123678-HxCDF 92 26 - 123
13C12-234678-HxCDF 82 28 - 136
13C12-123789-HxXCDF 117 29 - 147
13C12-1234678-HpCDF 98 28 - 143
13C12-1234789-HpCDF 88 26 - 138
13C12-0CDF 82 17 - 157

Dioxing/Furans Data Qualifiers:

Detected in Method Blank

Undetected

Estimated concentration between Estimated Detection Limit and Minimum Reporting Level
Exceeds calibration range

Confirmed quantitation on secondary GC column

EMPC - Estimated Maximum Possible Concentration

OQ0Om«Ccw
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Sample Description: NB3151FB Grab Water LL Sample # WW 8638002
Newark Bay Phase III Sediment Sampling LL Group # 1719662
Account # 12798

Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/12/2016 16:00 Tierra Solutions, Inc.

Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55

N7004 SDG#: NB370-04FB

CAT . Dilution
No. Analysis Name CAS Number Result MRL Factor

F Interference is present

S Saturation of detection signal
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Sample Description: NB3151FB Grab Water LL Sample # WW 8638002
Newark Bay Phase III Sediment Sampling LL Group # 1719662
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/12/2016 16:00 Tierra Solutions, Inc.

Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55

N7004 SDG#: NB370-04FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1

Congeners
13708 PCB1 2051-60-7 N.D. 19.7 1
13708 PCB10 33146-45-1 N.D. 49.2 1
13708 PCB103 60145-21-3 N.D. 49.2 1
13708 PCB104 56558-16-8 N.D. 49.2 1
13708 PCB105 32598-14-4 48.7 JB 49.2 1
13708 PCB106 70424-69-0 N.D. 49.2 1
13708 PCB107 70424-68-9 N.D. 49.2 1
13708 PCB108+124 n.a. N.D. 98.4 1
13708 PCB11 2050-67-1 33.6 JB 98.4 1
13708 PCB110+115 n.a. 181 B 98.4 1
13708 PCB1l1l 39635-32-0 N.D. 49.2 1
13708 PCB112 74472-36-9 N.D. 49.2 1
13708 PCB114 74472-37-0 N.D. 49.2 1
13708 PCB118 31508-00-6 N.D. 98.4 1
13708 PCB12+13 n.a. N.D. 49.2 1
13708 PCB120 68194-12-7 N.D. 49.2 1
13708 PCB121 56558-18-0 N.D. 49.2 1
13708 PCB122 76842-07-4 N.D. 49.2 1
13708 PCB123 65510-44-3 N.D. 49.2 1
13708 PCB126 57465-28-8 N.D. 49.2 1
13708 PCB127 39635-33-1 N.D. 49.2 1
13708 PCB128+166 n.a. 29.6 J 98.4 1
13708 PCB129+138+163 n.a. 127 JB 197 1
13708 PCB130 52663-66-8 N.D. 49.2 1
13708 PCB131 61798-70-7 N.D. 49.2 1
13708 PCB132 38380-05-1 47.7 JB 49.2 1
13708 PCB133 35694-04-3 N.D. 49.2 1
13708 PCB134 52704-70-8 N.D. 98.4 1
13708 PCB135+151 n.a. N.D. 98.4 1
13708 PCB136 38411-22-2 N.D. 49.2 1
13708 PCB137 35694-06-5 N.D. 49.2 1
13708 PCB139+140 n.a. N.D. 98.4 1
13708 PCB1l4 34883-41-5 N.D. 19.7 1
13708 PCB1l41 52712-04-6 N.D. 49.2 1
13708 PCB142 41411-61-4 N.D. 49.2 1
13708 PCB143 68194-15-0 N.D. 98.4 1
13708 PCB144 68194-14-9 N.D. 49.2 1
13708 PCB145 74472-40-5 N.D. 49.2 1
13708 PCB146 51908-16-8 N.D. 49.2 1
13708 PCB147+149 n.a. 96.1 JB 98.4 1
13708 PCB148 74472-41-6 N.D. 49.2 1
13708 PCB15 2050-68-2 N.D. 49.2 1
13708 PCB150 68194-08-1 N.D. 49.2 1
13708 PCB152 68194-09-2 N.D. 49.2 1
13708 PCB153+168 n.a. 91.1 JB 98.4 1
13708 PCB154 60145-22-4 N.D. 98.4 1
13708 PCB155 33979-03-2 N.D. 49.2 1
13708 PCB156+157 n.a. N.D. 98.4 1
13708 PCB158 74472-42-7 20.7 J 49.2 1
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Sample Description: NB3151FB Grab Water LL Sample # WW 8638002
Newark Bay Phase III Sediment Sampling LL Group # 1719662
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/12/2016 16:00 Tierra Solutions, Inc.

Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55

N7004 SDG#: NB370-04FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1

Congeners
13708 PCB159 39635-35-3 N.D. 49.2 1
13708 PCB16 38444-78-9 N.D. 19.7 1
13708 PCB160 41411-62-5 N.D. 197 1
13708 PCB161 74472-43-8 N.D. 49.2 1
13708 PCB162 39635-34-2 N.D. 49.2 1
13708 PCB164 74472-45-0 N.D. 49.2 1
13708 PCB165 74472-46-1 N.D. 49.2 1
13708 PCB167 52663-72-6 N.D. 49.2 1
13708 PCB169 32774-16-6 N.D. 49.2 1
13708 PCB17 37680-66-3 N.D. 19.7 1
13708 PCB170 35065-30-6 N.D. 49.2 1
13708 PCB171+173 n.a. N.D. 98.4 1
13708 PCB172 52663-74-8 N.D. 49.2 1
13708 PCB174 38411-25-5 N.D. 49.2 1
13708 PCB175 40186-70-7 N.D. 49.2 1
13708 PCB176 52663-65-7 N.D. 49.2 1
13708 PCB177 52663-70-4 N.D. 49.2 1
13708 PCB178 52663-67-9 N.D. 49.2 1
13708 PCB179 52663-64-6 N.D. 49.2 1
13708 PCB18+30 n.a. N.D. 49.2 1
13708 PCB180+193 n.a. N.D. 98.4 1
13708 PCB181 74472-47-2 N.D. 49.2 1
13708 PCB182 60145-23-5 N.D. 49.2 1
13708 PCB183+185 n.a. N.D. 98.4 1
13708 PCB184 74472-48-3 N.D. 49.2 1
13708 PCB186 74472-49-4 N.D. 49.2 1
13708 PCB187 52663-68-0 N.D. 49.2 1
13708 PCB188 74487-85-7 N.D. 49.2 1
13708 PCB189 39635-31-9 N.D. 49.2 1
13708 PCB19 38444-73-4 N.D. 19.7 1
13708 PCB190 41411-64-7 N.D. 49.2 1
13708 PCB191 74472-50-7 N.D. 49.2 1
13708 PCB192 74472-51-8 N.D. 49.2 1
13708 PCB194 35694-08-7 N.D. 49.2 1
13708 PCB195 52663-78-2 N.D. 49.2 1
13708 PCB196 42740-50-1 N.D. 49.2 1
13708 PCB197+200 n.a. N.D. 98.4 1
13708 PCB198+199 n.a. N.D. 98.4 1
13708 PCB2 2051-61-8 N.D. 19.7 1
13708 PCB20+28 n.a. 37.5 JB 49.2 1
13708 PCB201 40186-71-8 N.D. 49.2 1
13708 PCB202 2136-99-4 N.D. 98.4 1
13708 PCB203 52663-76-0 N.D. 49.2 1
13708 PCB204 74472-52-9 N.D. 49.2 1
13708 PCB205 74472-53-0 N.D. 49.2 1
13708 PCB206 40186-72-9 N.D. 49.2 1
13708 PCB207 52663-79-3 N.D. 49.2 1
13708 PCB208 52663-77-1 N.D. 49.2 1
13708 PCB209 2051-24-3 26.7 JB 49.2 1
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Sample Description: NB3151FB Grab Water
Newark Bay Phase III Sediment Sampling

LL Sample # WW 8638002
LL Group # 1719662

Account # 12798

Project Name: Newark Bay Phase III Sediment Sampling
Collected: 10/12/2016 16:00 Tierra Solutions, Inc.
Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55
N7004 SDG#: NB370-04FB
CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1

Congeners
13708 PCB21+33 n.a. 23.7 JB 49.2 1
13708 PCB22 38444-85-8 14.7 JB 19.7 1
13708 PCB23 55720-44-0 N.D. 19.7 1
13708 PCB24 55702-45-9 N.D. 19.7 1
13708 PCB25 55712-37-3 N.D. 19.7 1
13708 PCB26+29 n.a. N.D. 49.2 1
13708 PCB27 38444-76-7 N.D. 19.7 1
13708 PCB3 2051-62-9 N.D. 49.2 1
13708 PCB31 16606-02-3 N.D. 49.2 1
13708 PCB32 38444-77-8 N.D. 19.7 1
13708 PCB34 37680-68-5 N.D. 19.7 1
13708 PCB35 37680-69-6 N.D. 19.7 1
13708 PCB36 38444-87-0 N.D. 19.7 1
13708 PCB37 38444-90-5 N.D. 19.7 1
13708 PCB38 53555-66-1 N.D. 19.7 1
13708 PCB39 38444-88-1 N.D. 19.7 1
13708 PCB4 13029-08-8 N.D. 49.2 1
13708 PCB40+71 n.a. N.D. 98.4 1
13708 PCB41 52663-59-9 N.D. 98.4 1
13708 PCB42 36559-22-5 N.D. 49.2 1
13708 PCB43 70362-46-8 N.D. 49.2 1
13708 PCB44+47+65 n.a. N.D. 98.4 1
13708 PCB45 70362-45-7 N.D. 49.2 1
13708 PCB46 41464-47-5 N.D. 19.7 1
13708 PCB48 70362-47-9 N.D. 49.2 1
13708 PCB49+69 n.a. N.D. 98.4 1
13708 PCB5 16605-91-7 N.D. 19.7 1
13708 PCB50+53 n.a. N.D. 98.4 1
13708 PCB51 68194-04-7 N.D. 49.2 1
13708 PCB52 35693-99-3 52.3 B 49.2 1
13708 PCB54 15968-05-5 N.D. 49.2 1
13708 PCB55 74338-24-2 N.D. 49.2 1
13708 PCB56 41464-43-1 16.8 J 49.2 1
13708 PCB57 70424-67-8 N.D. 49.2 1
13708 PCB58 41464-49-7 N.D. 49.2 1
13708 PCB59+62+75 n.a. N.D. 98.4 1
13708 PCB6 25569-80-6 N.D. 19.7 1
13708 PCB60 33025-41-1 N.D. 49.2 1
13708 PCB61+70+74+76 n.a. 105 JB 197 1
13708 PCB63 74472-34-7 N.D. 49.2 1
13708 PCB64 52663-58-8 19.2 J 49.2 1
13708 PCB66 32598-10-0 37.9 JB 49.2 1
13708 PCB67 73575-53-8 N.D. 49.2 1
13708 PCB68 73575-52-7 N.D. 49.2 1
13708 PCB7 33284-50-3 N.D. 19.7 1
13708 PCB72 41464-42-0 N.D. 49.2 1
13708 PCB73 74338-23-1 N.D. 49.2 1
13708 PCB77 32598-13-3 N.D. 49.2 1
13708 PCB78 70362-49-1 N.D. 49.2 1
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NB3151FB Grab Water
Newark Bay Phase III Sediment Sampling

Sample Description: LL Sample # WW 8638002

LL Group # 1719662

Account # 12798

Project Name: Newark Bay Phase III Sediment Sampling
Collected: 10/12/2016 16:00 Tierra Solutions, Inc.
Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55
N7004 SDG#: NB370-04FB
CAT . Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/l

Congeners
13708 PCB79 41464-48-6 N.D. 49.2 1
13708 PCBS 34883-43-7 N.D. 49.2 1
13708 PCB80 33284-52-5 N.D. 49.2 1
13708 PCB81 70362-50-4 N.D. 49.2 1
13708 PCB82 52663-62-4 N.D. 49.2 1
13708 PCB83 60145-20-2 N.D. 98.4 1
13708 PCB84 52663-60-2 36.8 B 19.7 1
13708 PCB85+116+117 n.a. N.D. 98.4 1
13708 PCB86+87+97+109+119+125 n.a. 112 JB 197 1
13708 PCB88 55215-17-3 N.D. 49.2 1
13708 PCB89 73575-57-2 N.D. 49.2 1
13708 PCB9 34883-39-1 N.D. 19.7 1
13708 PCB90+101+113 n.a. 139 JB 197 1
13708 PCB91 68194-05-8 N.D. 49.2 1
13708 PCB92 52663-61-3 29.9 J 49.2 1
13708 PCB93+100 n.a. N.D. 197 1
13708 PCB94 73575-55-0 N.D. 49.2 1
13708 PCB95 38379-99-6 96.8 JB 197 1
13708 PCB96 73575-54-9 N.D. 49.2 1
13708 PCB98+102 n.a. N.D. 197 1
13708 PCB99 38380-01-7 N.D 98.4 1

The summation PCBs reported cannot be resolved under the chromatographic
The concentration(s) reported is the combined
total of the PCBs and would be the maximum possible concentration for any

conditions used for sample analysis.

individual PCB of interest.

Labeled Compounds %Rec Windows
13C12-PCB1 36 15 - 150
13C12-PCB3 37 15 - 150
13C12-PCB4 43 25 - 150
13C12-PCB15 43 25 - 150
13C12-PCB19 42 25 - 150
13C12-PCB28 51 30 - 135
13C12-PCB37 58 25 - 150
13C12-PCB54 55 25 - 150
13C12-PCB77 65 25 - 150
13C12-PCB81 67 25 - 150
13C12-PCB104 59 25 - 150
13C12-PCB105 67 25 - 150
13C12-PCB111 67 30 - 135
13C12-PCB114 68 25 - 150
13C12-PCB118 66 25 - 150
13C12-PCB123 66 25 - 150
13C12-PCB126 65 25 - 150
13C12-PCB155 81 25 - 150
13C12-PCB167 76 25 - 150
13C12-PCB169 77 25 - 150
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Sample Description: NB3151FB Grab Water LL Sample # WW 8638002
Newark Bay Phase III Sediment Sampling LL Group # 1719662
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/12/2016 16:00 Tierra Solutions, Inc.

Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55

N7004 SDG#: NB370-04FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
Labeled Compounds %Rec Windows
13C12-PCB178 74 30 - 135
13C12-PCB188 66 25 - 150
13C12-PCB189 77 25 - 150
13C12-PCB202 68 25 - 150
13C12-PCB205 72 25 - 150
13C12-PCB206 81 25 - 150
13C12-PCB208 73 25 - 150
13C12-PCB209 84 25 - 150
13C12-PCB156+157 79 25 - 150
13C12-PCB8 41 25 - 150
13C12-PCB32 44 25 - 150
13C12-PCB31 50 25 - 150
13C12-PCB47 53 25 - 150
13C12-PCBS9S5 58 25 - 150
13C12-PCB70 59 25 - 150
13C12-PCB60 65 25 - 150
13C12-PCB85 61 25 - 150
13C12-PCB133 64 25 - 150
13C12-PCB141 68 25 - 150
13C12-PCB127 66 25 - 150
13C12-PCB128 66 25 - 150
13C12-PCB162 77 25 - 150
13C12-PCB180 66 25 - 150

Dioxing/Furans Data Qualifiers:

Detected in Method Blank

Undetected

Estimated concentration between Method Detection Limit and Minimum Reporting Level
Exceeds calibration range

Confirmed quantitation on secondary GC column

EMPC - Estimated Maximum Possible Concentration

Interference is present

Saturation of detection signal

wWTOoOOmM~«Cw
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Sample Description: NB3151FB Grab Water LL Sample # WW 8638002
Newark Bay Phase III Sediment Sampling LL Group # 1719662
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/12/2016 16:00 Tierra Solutions, Inc.

Submitted: 10/12/2016 20:25
Reported: 11/16/2016 16:55

N7004 SDG#: NB370-04FB

Sample Comments
State of New Jersey Lab Certification No. PAO11l

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs 8260B SW-846 8260B 25mL 1 G162993AA 10/25/2016 14:31 Jason M Long 1
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 G162993AA 10/25/2016 14:31 Jason M Long 1
14241 SVOAs 8270D MINI SW-846 8270D 1 16291WAJ026 10/20/2016 02:40 William H Saadeh 1
10262 PAH, Alkyl PAH Water SW-846 8270D SIM 1 16289WAHO26 10/19/2016 10:07 Joseph M Gambler 1
8270D SIM Modified
11012 Alkyl PAH Extract SW-846 3510C 1 16289WAHO26 10/17/2016 09:00 David S Schrum 1
11010 8270D BNA Extraction SW-846 3510C 1 16291WAJ026 10/18/2016 08:30 Jessica M Cook 1
01635 TPH-GRO water C6-C10 SW-846 8015B 1 16293C20A 10/19/2016 14:14 Brett W Kenyon 1
01146 GC VOA Water Prep SW-846 5030B 1 16293C20A 10/19/2016 14:14 Brett W Kenyon 1
10407 Herbicides in Water SW-846 8151A 1 162930004A 10/25/2016 12:12 Richard A Shober 1
12013 PCBs in Water - Low Level SW-846 8082 1 162930007A 10/20/2016 19:34 Jessica L Miller 1
12026 PCB Waters Ext. - Low SW-846 3510C 1 162930007A 10/19/2016 23:55 Denise L Trimby 1
Level
00816 Water Sample Herbicide SW-846 8151A 1 162930004A 10/19/2016 16:00 Ryan J Dowdy 1
Extract
11554 TEPH C9-C40 incl. Totals SW-846 8015B 1 162930014A 10/27/2016 23:39 Heather E Williams 1
modified
11596 Water Ext. for SHC SW-846 3510C 1 162930014A 10/15/2016 23:50 Denise L Trimby 1
10915 Dioxins/Furans in Water - EPA 1613B October 1 16287004 10/15/2016 00:49 Michael A Ziegler 1
1613 1994
13708 PCB Congeners 1668A Water EPA 1668A PCB 1 16287006 10/14/2016 15:42 Joseph D Anderson 1
Congeners
10914 Dioxins/Furans in Water - EPA 1613B October 1 16287004 10/13/2016 14:25 Alex L Barton 1
SepF 1994
13235 PCB Congeners in EPA 1668A PCB 1 16287006 10/13/2016 14:25 Alex L Barton 1
Water-SepF Congeners
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® ] 11720 Northcreek Pkwy N, Suite 400
<~ eurofins Bothell, WA 95011
- - 425.686.1996 Phone

Frontier Global Sciences 25,686,306 Fax

Project: Mercury
Project Number: Newark Bay Phase III Sampling
Project Manager: Carlie T. Thompson

Tierra Solutions, Inc
2 Tower Center Boulevard, 10th Floor
East Brunswick NJ, 08816

Reported:
12-Nov-16 11:26

NB3151FB
1610432-02
Detection Reporting
Analyte Result Limit Limit Units Dilution Batch Prepared  Sequence Analyzed Method Notes
Sample Preparation: EFGS-013 Methyl Hg Distillation for Water
Methyl Mercury (as Mercury) ND 0.028 0.055 ng/L 1.25 F611222  02-Nov-16 ~ 6K04003  03-Nov-16 EPA U
1630/FGS-070
Sample Preparation: EPA 1631E BrCl Oxidation
Mercury ND 0.08 0.50 ng/L 1 F611211  14-Oct-16  6K03009  02-Nov-16 EPA 1631E U
Eurofins Frontier Global Sciences, Inc. The results in this report only apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its entirety.
NB370 Page 76 of 5009 [Pageoof 131 |

Amy Goodall, Project Manager
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Sample ID: NB3151FB EPA Method 1699
Client Data Sample Data Laboratory Data
Name: Tierra Solutions, Inc. Matrix: Water Lab Sample: 1601298-02 Date Received:  13-Oct-2016 8:54
Project: Newark Bay SQT Sampling Phase III Sample Size:  0.975L QC Batch: B6J0070 Date Extracted:  14-Oct-2016 8:21
Date Collected: 12-Oct-2016 16:00 Date Analyzed: 20-Oct-16 22:55 Column: ZB-50
Analyte Conc. (pg/L) DL EMPC Qualifiers Labeled Standard %R LCL-UCL  Qualifiers
Hexachlorobenzene 12.3 J,B IS 13C6-Hexachlorobenzene 49.0 5-120
alpha-BHC 3.83 J IS 13C6-alpha-BHC 67.2 32- 130
Lindane (gamma-BHC) 5.74 IS 13C6-Lindane (gamma-BHC) 81.7 11- 120
beta-BHC ND 1.99 IS 13C6-beta-BHC 81.4 32- 130
delta-BHC ND 1.39 IS 13C6-delta-BHC 91.6 36- 137
Heptachlor ND 1.16 IS 13C10-Heptachlor 32.2 5-120
Aldrin ND 4.12 IS 13C12-Aldrin 342 5- 120
Oxychlordane ND 11.7 IS 13C10-Oxychlordane 40.7 23- 135
cis-Heptachlor Epoxide ND 8.81 IS 13C10-cis-Heptachlor Epoxide 43.7 27- 137
trans-Heptachlor Epoxide =~ ND 22.9 IS 13C10-trans-Chlordane (gamma) 37.2 21- 132
trans-Chlordane (gamma)  ND 10.9 IS 13C10-trans-Nonachlor 40.0 14- 136
trans-Nonachlor ND 10.5 IS 13C9-Endosulfan I (alpha) 42.2 15- 148
cis-Chlordane (alpha) ND 9.88 IS 13C12-2,4'-DDE 53.6 47- 160
Endosulfan I (alpha) ND 13.5 IS 13C12-4,4'-DDE 53.0 47- 160
2,4'-DDE ND 2.66 IS 13C12-Dieldrin 83.5 40- 151
4,4'-DDE 6.99 J IS 13C12-Endrin 59.3 35- 155
Dieldrin ND 5.88 IS 13C10-cis-Nonachlor 85.2 36- 139
Endrin ND 8.28 IS 13C9-Endosulfan II (beta) 74.9 5-122
cis-Nonachlor ND 5.99 IS 13C12-2,4'-DDD 116 5-199
Endosulfan II (beta) ND 10.7 IS 13C12-2,4'-DDT 119 5-199
2,4-DDD ND 1.77 IS 13C12-4,4-DDD 115 5- 120
2,4'-DDT ND 291 IS 13C12-4,4-DDT 116 5-120
4,4'-DDD ND 3.38 IS 13C9-Endosulfan Sulfate 53.4 15- 148
4,4-DDT 9.82 J IS 13C12-Methoxychlor 100 5-120
Endosulfan Sulfate ND 7.24 IS 13C10-Mirex 98.6 5-120
4,4'-Methoxychlor ND 2.04 IS 13C12-Endrin Aldehyde 65.5 15- 148
Mirex ND 0.623 IS 13C12-Endrin Ketone 74.4 15- 148
Endrin Aldehyde ND 5.34
Endrin Ketone ND 5.70

DL - Sample specifc estimated detection limit

EMPC - Estimated maximum possible concentration

LCL-UCL - Lower control limit - upper control limit




Sample Description: NB3153FB Grab Water LL Sample # WW 8656999
Newark Bay Phase III Sediment Sampling LL Group # 1723943
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/21/2016 14:50 Tierra Solutions, Inc.

Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30

N7101 SDG#: NB371-01FB

CAT 1 Method Dilution
Analysis Name CAS Number

No. Y Result Detection Limit Factor

Metals SW-846 6010C mg/1 mg/1

07070 Titanium in Water 7440-32-6 N.D. 0.0013 1

=]
Q
~
i
=]
Q
~
i

SW-846 6020

06023 Aluminum 7429-90-5 N.D. 0.0231 1
06024 Antimony 7440-36-0 N.D. 0.00048 1
06025 Arsenic 7440-38-2 N.D. 0.00068 1
06026 Barium 7440-39-3 N.D. 0.00096 1
06027 Beryllium 7440-41-7 N.D. 0.00011 1
06028 Cadmium 7440-43-9 N.D. 0.00019 1
06029 Calcium 7440-70-2 N.D. 0.0981 1
06031 Chromium 7440-47-3 N.D. 0.00059 1
06032 Cobalt 7440-48-4 N.D. 0.00020 1
06033 Copper 7440-50-8 N.D. 0.00052 1
06034 Iron 7439-89-6 N.D. 0.0337 1
06035 Lead 7439-92-1 N.D. 0.000090 1
06036 Magnesium 7439-95-4 N.D. 0.0117 1
06037 Manganese 7439-96-5 N.D. 0.00088 1
06039 Nickel 7440-02-0 N.D. 0.00085 1
06040 Potassium 7440-09-7 N.D. 0.0669 1
06041 Selenium 7782-49-2 N.D. 0.00044 1
06042 Silver 7440-22-4 N.D. 0.00012 1
06043 Sodium 7440-23-5 N.D. 0.0468 1
06045 Thallium 7440-28-0 N.D. 0.00016 1
06048 Vanadium 7440-62-2 N.D. 0.00020 1
06049 Zinc 7440-66-6 N.D. 0.0035 1
Wet Chemistry SW-846 9012A mg/1 mg/1
08255 Total Cyanide (water) 57-12-5 N.D 0.0050 1
SW-846 9060A mg/1 mg/1
00354 Total Organic Carbon (Quad) n.a. N.D. 0.50 1
The reported result is the average of the following trials:

0 mg/1

0 mg/1

0 mg/1

0 mg/1
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Sample Description: NB3153FB Grab Water LL Sample # WW 8656999
Newark Bay Phase III Sediment Sampling LL Group # 1723943
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/21/2016 14:50 Tierra Solutions, Inc.

Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30

N7101 SDG#: NB371-01FB

Sample Comments

State of New Jersey Lab Certification No. PAO11l
The analysis for mercury and methyl mercury was subcontracted to another
laboratory. See attached reports.

B (for Inorganic tests) = estimated value: The result is >/= the Method
Detection Limit (MDL)

and < the Limit of Quantitation (LOQ) .

Note: LOQ = PQL

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Sample Analysis Record
Method

CAT Analysis Name Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07070 Titanium in Water SW-846 6010C 1 163090635008 11/08/2016 00:08 Matthew R 1
Machtinger
06023 Aluminum SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06024 Antimony SW-846 6020 1 1630960500022 11/09/2016 19:58 Patrick J Engle 1
06025 Arsenic SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06026 Barium SW-846 6020 1 163096050002D 11/09/2016 19:58 Patrick J Engle 1
06027 Beryllium SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06028 Cadmium SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06029 Calcium SW-846 6020 1 163096050002B 11/09/2016 19:58 Patrick J Engle 1
06031 Chromium SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06032 Cobalt SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06033 Copper SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06034 Iron SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06035 Lead SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06036 Magnesium SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06037 Manganese SW-846 6020 1 1630960500022 11/09/2016 19:58 Patrick J Engle 1
06039 Nickel SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06040 Potassium SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06041 Selenium SW-846 6020 1 163096050002B 11/09/2016 19:58 Patrick J Engle 1
06042 Silver SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06043 Sodium SW-846 6020 1 1630960500022 11/09/2016 19:58 Patrick J Engle 1
06045 Thallium SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06048 Vanadium SW-846 6020 1 163096050002A 11/09/2016 19:58 Patrick J Engle 1
06049 Zinc SW-846 6020 1 163096050002A 11/10/2016 14:07 Patrick J Engle 1
10635 ICP-WW, 3005A (tot rec) - SW-846 3005A 1 163090635008 11/06/2016 07:49 James L Mertz 1
U4
06050 ICPMS-Water, 3020A - U3 SW-846 3010A 1 163096050002 11/08/2016 12:51 James L Mertz 1
modified
08255 Total Cyanide (water) SW-846 9012A 1 16307117101B 11/02/2016 13:39 Dein K Bernot 1
00354 Total Organic Carbon SW-846 9060A 1 16300667601A 10/26/2016 21:05 Drew M Gerhart 1
(Quad)
08256 Cyanide Water SW-846 9012A 1 16307117101B 11/02/2016 07:35 Nancy J Shoop 1
Distillation
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Sample Description: NB3153FB Grab Water LL Sample # WW 8657000
Newark Bay Phase III Sediment Sampling LL Group # 1723943
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/21/2016 14:50 Tierra Solutions, Inc.

Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30

N7102 SDG#: NB371-02FB

CAT fod Dilution
No. Analysis Name CAS Number Result gr:;ti::\tion Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1
purge

02898 1,2-Dichlorobenzene 95-50-1 N.D 1.0 1
02898 1,3-Dichlorobenzene 541-73-1 N.D 0.5 1
02898 1,4-Dichlorobenzene 106-46-7 N.D 1.0 1
02898 1,2,4-Trichlorobenzene 120-82-1 N.D 1.0 1
GC/MS Semivolatiles SW-846 8270D ug/1 ug/1
14241 Acetophenone 98-86-2 N.D. 1.0 1
14241 Atrazine 1912-24-9 N.D. 5.2 1
14241 Benzaldehyde 100-52-7 N.D. 5.2 1
14241 Benzidine 92-87-5 N.D. 63 1
14241 Benzoic acid 65-85-0 N.D. 16 1
14241 1,1'-Biphenyl 92-52-4 N.D. 1.0 1
14241 4-Bromophenyl-phenylether 101-55-3 N.D. 1.0 1
14241 Butylbenzylphthalate 85-68-7 N.D. 5.2 1
14241 Di-n-butylphthalate 84-74-2 N.D. 5.2 1
14241 Caprolactam 105-60-2 N.D. 16 1
14241 Carbazole 86-74-8 N.D. 1.0 1
14241 4-Chloro-3-methylphenol 59-50-7 N.D. 1.0 1
14241 4-Chloroaniline 106-47-8 N.D. 4.2 1
14241 Dbis(2-Chloroethoxy)methane 111-91-1 N.D. 1.0 1
14241 bis(2-Chloroethyl)ether 111-44-4 N.D. 1.0 1
14241 2-Chloronaphthalene 91-58-7 N.D. 1.0 1
14241 2-Chlorophenol 95-57-8 N.D. 1.0 1
14241 4-Chlorophenyl-phenylether 7005-72-3 N.D. 1.0 1
14241 2,2'-oxybis(l1-Chloropropane) 108-60-1 N.D. 1.0 1

Bis(2-chloroisopropyl) ether CAS #39638-32-9 and

2,2'-0Oxybis (1-chloropropane) CAS #108-60-1 cannot be separated

chromatographically. The reported result represents the combined

total of both compounds.
14241 Dibenzofuran 132-64-9 N.D. 1.0 1
14241 3,3'-Dichlorobenzidine 91-94-1 N.D. 5.2 1
14241 2,4-Dichlorophenol 120-83-2 N.D. 1.0 1
14241 Diethylphthalate 84-66-2 N.D. 5.2 1
14241 2,4-Dimethylphenol 105-67-9 N.D. 1.0 1
14241 Dimethylphthalate 131-11-3 N.D. 5.2 1
14241 4,6-Dinitro-2-methylphenol 534-52-1 N.D. 16 1
14241 2,4-Dinitrophenol 51-28-5 N.D. 31 1
14241 2,4-Dinitrotoluene 121-14-2 N.D. 5.2 1
14241 2,6-Dinitrotoluene 606-20-2 N.D. 1.0 1
14241 1,2-Diphenylhydrazine 122-66-7 N.D. 1.0 1
14241 bis(2-Ethylhexyl)phthalate 117-81-7 N.D. 5.2 1
14241 Hexachlorobutadiene 87-68-3 N.D. 1.0 1
14241 Hexachlorocyclopentadiene 77-47-4 N.D. 16 1
14241 Hexachloroethane 67-72-1 N.D. 5.2 1
14241 Isophorone 78-59-1 N.D. 1.0 1
14241 2-Methylphenol 95-48-7 N.D. 1.0 1
14241 4-Methylphenol 106-44-5 N.D. 1.0 1
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Sample Description: NB3153FB Grab Water LL Sample # WW 8657000
Newark Bay Phase III Sediment Sampling LL Group # 1723943
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/21/2016 14:50 Tierra Solutions, Inc.

Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30

N7102 SDG#: NB371-02FB

CAT fod Dilution
N Limit of

No. Analysis Name CAS Number Result Quantitation Factor

GC/MS Semivolatiles SW-846 8270D ug/1 ug/1

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported
for 4-methylphenol represents the combined total of both compounds.

14241 2-Nitroaniline 88-74-4 N.D 1.0 1
14241 3-Nitroaniline 99-09-2 N.D 1.0 1
14241 4-Nitroaniline 100-01-6 N.D 1.0 1
14241 Nitrobenzene 98-95-3 N.D 1.0 1
14241 2-Nitrophenol 88-75-5 N.D 1.0 1
14241 4-Nitrophenol 100-02-7 N.D 31 1
14241 N-Nitroso-di-n-propylamine 621-64-7 N.D 1.0 1
14241 N-Nitrosodiphenylamine 86-30-6 N.D. 1.0 1

N-nitrosodiphenylamine decomposes in the GC inlet forming

diphenylamine. The result reported for N-nitrosodiphenylamine

represents the combined total of both compounds.
14241 Di-n-octylphthalate 117-84-0 N.D. 5.2 1
14241 Pentachlorophenol 87-86-5 N.D. 5.2 1
14241 Phenol 108-95-2 N.D. 1.0 1
14241 Pyridine 110-86-1 N.D. 5.2 1
14241 1,2,4,5-Tetrachlorobenzene 95-94-3 N.D. 1.0 1
14241 2,3,4,6-Tetrachlorophenol 58-90-2 N.D. 1.0 1
14241 2,4,5-Trichlorophenol 95-95-4 N.D. 1.0 1
14241 2,4,6-Trichlorophenol 88-06-2 N.D. 1.0 1

The surrogate QC limits are advisory only until sufficient data
points can be obtained to calculate statistical limits.
GC/MS Semivolatiles SW-846 8270D SIM ug/1 ug/1
Modified

10262 Acenaphthene 83-32-9 N.D. 0.05 1
10262 Acenaphthylene 208-96-8 N.D. 0.05 1
10262 Anthracene 120-12-7 N.D. 0.05 1
10262 Benzo (a)anthracene 56-55-3 N.D. 0.05 1
10262 Benzo(a)pyrene 50-32-8 N.D. 0.05 1
10262 Benzo (b) fluoranthene 205-99-2 N.D. 0.05 1
10262 Benzo (e)pyrene 192-97-2 N.D. 0.05 1
10262 Benzo(g,h,i)perylene 191-24-2 N.D. 0.05 1
10262 Benzo (k) fluoranthene n.a. N.D. 0.05 1
10262 Cl-Benzanthrene/chrysenes n.a. N.D. 0.05 1
10262 Cl-Fluoranthrenes/pyrenes n.a. N.D. 0.05 1
10262 Cl-Fluorenes n.a. N.D. 0.05 1
10262 Cl-Naphthalenes n.a. N.D. 0.05 1
10262 Cl-Phenanthrenes/anthracenes n.a. N.D. 0.05 1
10262 C2-Benzanthrene/chrysenes n.a. N.D. 0.05 1
10262 C2-Fluoranthrenes/pyrenes n.a. N.D. 0.05 1
10262 C2-Fluorenes n.a. N.D. 0.05 1
10262 C2-Naphthalenes n.a. N.D. 0.05 1
10262 C2-Phenanthrenes/anthracenes n.a. N.D. 0.05 1
10262 C3-Benzanthrene/chrysenes n.a. N.D. 0.05 1
10262 C3-Fluoranthrenes/pyrenes n.a. N.D. 0.05 1
10262 C3-Fluorenes n.a. N.D. 0.05 1
10262 C3-Naphthalenes n.a. N.D. 0.05 1
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Sample Description: NB3153FB Grab Water LL Sample # WW 8657000
Newark Bay Phase III Sediment Sampling LL Group # 1723943
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/21/2016 14:50 Tierra Solutions, Inc.

Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30

N7102 SDG#: NB371-02FB

CAT fod Dilution
No. Analysis Name CAS Number Result g;::;ti::\tion Factor
GC/MS Semivolatiles SW-846 8270D SIM ug/1 ug/1

Modified
10262 C3-Phenanthrenes/anthracenes n.a N.D. 0.05 1
10262 C4-Benzanthrene/chrysenes n.a. N.D. 0.05 1
10262 C4-Naphthalenes n.a. N.D. 0.05 1
10262 C4-Phenanthrenes/anthracenes n.a. N.D. 0.05 1
10262 Chrysene 218-01-9 N.D. 0.05 1
10262 Dibenz (a,h)anthracene 53-70-3 N.D. 0.05 1
10262 Fluoranthene 206-44-0 N.D. 0.05 1
10262 Fluorene 86-73-7 N.D. 0.05 1
10262 Indeno(1l,2,3-cd)pyrene 193-39-5 N.D. 0.05 1
10262 1-Methylnaphthalene 90-12-0 N.D. 0.05 1
10262 2-Methylnaphthalene 91-57-6 N.D. 0.05 1
10262 Naphthalene 91-20-3 N.D. 0.05 1
10262 Perylene 198-55-0 N.D. 0.05 1
10262 Phenanthrene 85-01-8 N.D. 0.05 1
10262 Pyrene 129-00-0 N.D. 0.05 1
GC Volatiles SW-846 8015B ug/1 ug/1
01635 TPH-GRO water C6-C10 n.a. N.D. 50 1
Herbicides SW-846 8151A ug/1 ug/1
10407 2,4-D 94-75-7 N.D. 0.49 1
10407 2,4-DB 94-82-6 N.D. 0.98 1
10407 2,4,5-T 93-76-5 N.D. 0.049 1
10407 2,4,5-TP 93-72-1 N.D 0.049 1
Pesticides/PCBs SW-846 8082 ug/1 ug/1
12013 PCB-1016 12674-11-2 N.D 0.0096 1
12013 PCB-1221 11104-28-2 N.D 0.0096 1
12013 PCB-1232 11141-16-5 N.D 0.0096 1
12013 PCB-1242 53469-21-9 N.D 0.0096 1
12013 PCB-1248 12672-29-6 N.D 0.0096 1
12013 PCB-1254 11097-69-1 N.D 0.0096 1
12013 PCB-1260 11096-82-5 N.D 0.0096 1
12013 PCB-1262 37324-23-5 N.D 0.0096 1
12013 PCB-1268 11100-14-4 N.D 0.0096 1
GC Petroleum SW-846 8015B modified ug/l ug/1
Hydrocarbons
11554 n-Decane 124-18-5 N.D 1.0 1
11554 n-Docosane 629-97-0 N.D 1.0 1
11554 n-Dodecane 112-40-3 N.D 1.0 1
11554 n-Dotriacontane 544-85-4 N.D 1.0 1
11554 n-Eicosane 112-95-8 N.D 1.0 1
11554 n-Heneicosane 629-94-17 N.D 1.0 1
11554 n-Hentriacontane 630-04-6 N.D 1.0 1
11554 n-Heptacosane 593-49-7 N.D 1.0 1
11554 n-Heptadecane 629-78-7 N.D 1.0 1
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Sample Description: NB3153FB Grab Water LL Sample # WW 8657000
Newark Bay Phase III Sediment Sampling LL Group # 1723943
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/21/2016 14:50 Tierra Solutions, Inc.

Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30

N7102 SDG#: NB371-02FB

CAT fod Dilution
No. Analysis Name CAS Number Result g;::;ti::\tion Factor
GC Petroleum SW-846 8015B modified ug/l ug/1

Hydrocarbons

11554 n-Heptatriacontane 7194-84-5 N.D. 1.0 1
11554 n-Hexacosane 630-01-3 N.D. 1.0 1
11554 n-Hexadecane 544-76-3 N.D. 1.0 1
11554 n-Hexatriacontane 630-06-8 N.D. 1.0 1
11554 n-Nonacosane 630-03-5 N.D. 1.0 1
11554 n-Nonadecane 629-92-5 N.D. 1.0 1
11554 n-Nonane 111-84-2 N.D. 1.0 1
11554 n-Nonatriacontane 7194-86-7 N.D. 1.0 1
11554 n-Octacosane 630-02-4 N.D. 1.0 1
11554 n-Octadecane 593-45-3 N.D. 1.0 1
11554 n-Octatriacontane 7194-85-6 N.D. 1.0 1
11554 n-Pentacosane 629-99-2 N.D. 1.0 1
11554 n-Pentadecane 629-62-9 N.D. 1.0 1
11554 n-Pentatriacontane 630-07-9 N.D. 1.0 1
11554 Phytane 638-36-8 N.D. 1.0 1
11554 Pristane 1921-70-6 N.D. 1.0 1
11554 n-Tetracontane 4181-95-7 N.D. 1.0 1
11554 n-Tetracosane 646-31-1 N.D. 1.0 1
11554 n-Tetradecane 629-59-4 N.D. 1.0 1
11554 n-Tetratriacontane 14167-59-0 N.D. 1.0 1
11554 Total TPH (C9-C40) n.a. N.D. 100 1
11554 n-Triacontane 638-68-6 N.D. 1.0 1
11554 n-Tricosane 638-67-5 N.D. 1.0 1
11554 n-Tridecane 629-50-5 N.D. 1.0 1
11554 n-Tritriacontane 630-05-7 N.D. 1.0 1
11554 n-Undecane 1120-21-4 N.D. 1.0 1
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Sample Description: NB3153FB Grab Water LL Sample # WW 8657000
Newark Bay Phase III Sediment Sampling LL Group # 1723943
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/21/2016 14:50 Tierra Solutions, Inc.

Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30

N7102 SDG#: NB371-02FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
Dioxins/Furans EPA 1613B October pg/1 pg/l

1994
10915 2378-TCDD 1746-01-6 0.159 JQ 2.06 1
10915 12378-PeCDD 40321-76-4 0.204 JBQ 10.3 1
10915 123478-HxCDD 39227-28-6 0.105 JBQ 10.3 1
10915 123678-HxCDD 57653-85-7 0.149 JB 10.3 1
10915 123789-HxCDD 19408-74-3 0.198 JB 10.3 1
10915 1234678-HpCDD 35822-46-9 0.553 JBQ 10.3 1
10915 OCDD 3268-87-9 1.36 JB 20.6 1
10915 2378-TCDF 51207-31-9 N.D. 2.06 1
10915 12378-PeCDF 57117-41-6 0.380 JBQ 10.3 1
10915 23478-PeCDF 57117-31-4 0.270 JBQ 10.3 1
10915 123478-HxCDF 70648-26-9 0.270 JB 10.3 1
10915 123678-HxCDF 57117-44-9 0.257 JBQ 10.3 1
10915 123789-HXCDF 72918-21-9 0.650 JB 10.3 1
10915 234678-HxCDF 60851-34-5 0.0693 JBQ 10.3 1
10915 1234678-HpCDF 67562-39-4 0.642 JB 10.3 1
10915 1234789-HpCDF 55673-89-7 0.269 JBQ 10.3 1
10915 OCDF 39001-02-0 1.12  JBQ 20.6 1
Labeled Compounds %Rec Windows
13C12-2378-TCDD 95 25 - 164
13C12-12378-PeCDD 85 25 - 181
13C12-123478-HxCDD 79 32 - 141
13C12-123678-HxCDD 77 28 - 130
13C12-123789-HxCDD 74 28 - 130
13C12-1234678-HpCDD 79 23 - 140
13C12-0CDD 74 17 - 157
13C12-2378-TCDF 83 24 - 169
13C12-12378-PeCDF 86 24 - 185
13C12-23478-PeCDF 80 21 - 178
13C12-123478-HxCDF 75 26 - 152
13C12-123678-HxCDF 73 26 - 123
13C12-234678-HxCDF 66 28 - 136
13C12-123789-HxXCDF 81 29 - 147
13C12-1234678-HpCDF 74 28 - 143
13C12-1234789-HpCDF 69 26 - 138
13C12-0CDF 60 17 - 157

Dioxing/Furans Data Qualifiers:

Detected in Method Blank

Undetected

Estimated concentration between Estimated Detection Limit and Minimum Reporting Level
Exceeds calibration range

Confirmed quantitation on secondary GC column

EMPC - Estimated Maximum Possible Concentration

OQ0Om«Ccw
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Sample Description: NB3153FB Grab Water LL Sample # WW 8657000
Newark Bay Phase III Sediment Sampling LL Group # 1723943
Account # 12798

Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/21/2016 14:50 Tierra Solutions, Inc.

Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30

N7102 SDG#: NB371-02FB

CAT . Dilution
No. Analysis Name CAS Number Result MRL Factor

F Interference is present

S Saturation of detection signal
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Sample Description: NB3153FB Grab Water LL Sample # WW 8657000
Newark Bay Phase III Sediment Sampling LL Group # 1723943
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/21/2016 14:50 Tierra Solutions, Inc.

Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30

N7102 SDG#: NB371-02FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1

Congeners
13708 PCB1 2051-60-7 N.D. 20.6 1
13708 PCB10 33146-45-1 N.D. 51.5 1
13708 PCB103 60145-21-3 N.D. 51.5 1
13708 PCB104 56558-16-8 N.D. 51.5 1
13708 PCB105 32598-14-4 N.D. 51.5 1
13708 PCB106 70424-69-0 N.D. 51.5 1
13708 PCB107 70424-68-9 N.D. 51.5 1
13708 PCB108+124 n.a. N.D. 103 1
13708 PCB11 2050-67-1 38.0 JB 103 1
13708 PCB110+115 n.a. N.D. 103 1
13708 PCB1l1l 39635-32-0 N.D. 51.5 1
13708 PCB112 74472-36-9 N.D. 51.5 1
13708 PCB114 74472-37-0 N.D. 51.5 1
13708 PCB118 31508-00-6 N.D. 103 1
13708 PCB12+13 n.a. N.D. 51.5 1
13708 PCB120 68194-12-7 N.D. 51.5 1
13708 PCB121 56558-18-0 N.D. 51.5 1
13708 PCB122 76842-07-4 N.D. 51.5 1
13708 PCB123 65510-44-3 N.D. 51.5 1
13708 PCB126 57465-28-8 N.D. 51.5 1
13708 PCB127 39635-33-1 N.D. 51.5 1
13708 PCB128+166 n.a. N.D. 103 1
13708 PCB129+138+163 n.a. N.D. 206 1
13708 PCB130 52663-66-8 N.D. 51.5 1
13708 PCB131 61798-70-7 N.D. 51.5 1
13708 PCB132 38380-05-1 N.D. 51.5 1
13708 PCB133 35694-04-3 N.D. 51.5 1
13708 PCB134 52704-70-8 N.D. 103 1
13708 PCB135+151 n.a. N.D. 103 1
13708 PCB136 38411-22-2 N.D. 51.5 1
13708 PCB137 35694-06-5 N.D. 51.5 1
13708 PCB139+140 n.a. N.D. 103 1
13708 PCB1l4 34883-41-5 N.D. 20.6 1
13708 PCB1l41 52712-04-6 N.D. 51.5 1
13708 PCB142 41411-61-4 N.D. 51.5 1
13708 PCB143 68194-15-0 N.D. 103 1
13708 PCB144 68194-14-9 N.D. 51.5 1
13708 PCB145 74472-40-5 N.D. 51.5 1
13708 PCB146 51908-16-8 N.D. 51.5 1
13708 PCB147+149 n.a. N.D. 103 1
13708 PCB148 74472-41-6 N.D. 51.5 1
13708 PCB15 2050-68-2 N.D. 51.5 1
13708 PCB150 68194-08-1 N.D. 51.5 1
13708 PCB152 68194-09-2 N.D. 51.5 1
13708 PCB153+168 n.a. N.D. 103 1
13708 PCB154 60145-22-4 N.D. 103 1
13708 PCB155 33979-03-2 N.D. 51.5 1
13708 PCB156+157 n.a. N.D. 103 1
13708 PCB158 74472-42-7 N.D. 51.5 1
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Sample Description: NB3153FB Grab Water LL Sample # WW 8657000
Newark Bay Phase III Sediment Sampling LL Group # 1723943
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/21/2016 14:50 Tierra Solutions, Inc.

Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30

N7102 SDG#: NB371-02FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1

Congeners
13708 PCB159 39635-35-3 N.D. 51.5 1
13708 PCB16 38444-78-9 N.D. 20.6 1
13708 PCB160 41411-62-5 N.D. 206 1
13708 PCB161 74472-43-8 N.D. 51.5 1
13708 PCB162 39635-34-2 N.D. 51.5 1
13708 PCB164 74472-45-0 N.D. 51.5 1
13708 PCB165 74472-46-1 N.D. 51.5 1
13708 PCB167 52663-72-6 N.D. 51.5 1
13708 PCB169 32774-16-6 N.D. 51.5 1
13708 PCB17 37680-66-3 N.D. 20.6 1
13708 PCB170 35065-30-6 N.D. 51.5 1
13708 PCB171+173 n.a. N.D. 103 1
13708 PCB172 52663-74-8 N.D. 51.5 1
13708 PCB174 38411-25-5 N.D. 51.5 1
13708 PCB175 40186-70-7 N.D. 51.5 1
13708 PCB176 52663-65-7 N.D. 51.5 1
13708 PCB177 52663-70-4 N.D. 51.5 1
13708 PCB178 52663-67-9 N.D. 51.5 1
13708 PCB179 52663-64-6 N.D. 51.5 1
13708 PCB18+30 n.a. N.D. 51.5 1
13708 PCB180+193 n.a. N.D. 103 1
13708 PCB181 74472-47-2 N.D. 51.5 1
13708 PCB182 60145-23-5 N.D. 51.5 1
13708 PCB183+185 n.a. N.D. 103 1
13708 PCB184 74472-48-3 N.D. 51.5 1
13708 PCB186 74472-49-4 N.D. 51.5 1
13708 PCB187 52663-68-0 N.D. 51.5 1
13708 PCB188 74487-85-7 N.D. 51.5 1
13708 PCB189 39635-31-9 N.D. 51.5 1
13708 PCB19 38444-73-4 N.D. 20.6 1
13708 PCB190 41411-64-7 N.D. 51.5 1
13708 PCB191 74472-50-7 N.D. 51.5 1
13708 PCB192 74472-51-8 N.D. 51.5 1
13708 PCB194 35694-08-7 N.D. 51.5 1
13708 PCB195 52663-78-2 N.D. 51.5 1
13708 PCB196 42740-50-1 N.D. 51.5 1
13708 PCB197+200 n.a. N.D. 103 1
13708 PCB198+199 n.a. N.D. 103 1
13708 PCB2 2051-61-8 N.D. 20.6 1
13708 PCB20+28 n.a. N.D. 51.5 1
13708 PCB201 40186-71-8 N.D. 51.5 1
13708 PCB202 2136-99-4 N.D. 103 1
13708 PCB203 52663-76-0 N.D. 51.5 1
13708 PCB204 74472-52-9 N.D. 51.5 1
13708 PCB205 74472-53-0 N.D. 51.5 1
13708 PCB206 40186-72-9 N.D. 51.5 1
13708 PCB207 52663-79-3 N.D. 51.5 1
13708 PCB208 52663-77-1 N.D. 51.5 1
13708 PCB209 2051-24-3 N.D. 51.5 1
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Sample Description: NB3153FB Grab Water
Newark Bay Phase III Sediment Sampling

LL Sample # WW 8657000
LL Group # 1723943

Account # 12798

Project Name: Newark Bay Phase III Sediment Sampling
Collected: 10/21/2016 14:50 Tierra Solutions, Inc.
Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30
N7102 SDG#: NB371-02FB
CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1

Congeners
13708 PCB21+33 n.a. N.D. 51.5 1
13708 PCB22 38444-85-8 N.D. 20.6 1
13708 PCB23 55720-44-0 N.D. 20.6 1
13708 PCB24 55702-45-9 N.D. 20.6 1
13708 PCB25 55712-37-3 N.D. 20.6 1
13708 PCB26+29 n.a. N.D. 51.5 1
13708 PCB27 38444-76-7 N.D. 20.6 1
13708 PCB3 2051-62-9 N.D. 51.5 1
13708 PCB31 16606-02-3 N.D. 51.5 1
13708 PCB32 38444-77-8 N.D. 20.6 1
13708 PCB34 37680-68-5 N.D. 20.6 1
13708 PCB35 37680-69-6 N.D. 20.6 1
13708 PCB36 38444-87-0 N.D. 20.6 1
13708 PCB37 38444-90-5 N.D. 20.6 1
13708 PCB38 53555-66-1 N.D. 20.6 1
13708 PCB39 38444-88-1 N.D. 20.6 1
13708 PCB4 13029-08-8 N.D. 51.5 1
13708 PCB40+71 n.a. N.D. 103 1
13708 PCB41 52663-59-9 N.D. 103 1
13708 PCB42 36559-22-5 N.D. 51.5 1
13708 PCB43 70362-46-8 N.D. 51.5 1
13708 PCB44+47+65 n.a. N.D. 103 1
13708 PCB45 70362-45-7 N.D. 51.5 1
13708 PCB46 41464-47-5 N.D. 20.6 1
13708 PCB48 70362-47-9 N.D. 51.5 1
13708 PCB49+69 n.a. N.D. 103 1
13708 PCB5 16605-91-7 N.D. 20.6 1
13708 PCB50+53 n.a. N.D. 103 1
13708 PCB51 68194-04-7 N.D. 51.5 1
13708 PCB52 35693-99-3 N.D. 51.5 1
13708 PCB54 15968-05-5 N.D. 51.5 1
13708 PCB55 74338-24-2 N.D. 51.5 1
13708 PCB56 41464-43-1 N.D. 51.5 1
13708 PCB57 70424-67-8 N.D. 51.5 1
13708 PCB58 41464-49-7 N.D. 51.5 1
13708 PCB59+62+75 n.a. N.D. 103 1
13708 PCB6 25569-80-6 N.D. 20.6 1
13708 PCB60 33025-41-1 N.D. 51.5 1
13708 PCB61+70+74+76 n.a. N.D. 206 1
13708 PCB63 74472-34-7 N.D. 51.5 1
13708 PCB64 52663-58-8 N.D. 51.5 1
13708 PCB66 32598-10-0 N.D. 51.5 1
13708 PCB67 73575-53-8 N.D. 51.5 1
13708 PCB68 73575-52-7 N.D. 51.5 1
13708 PCB7 33284-50-3 N.D. 20.6 1
13708 PCB72 41464-42-0 N.D. 51.5 1
13708 PCB73 74338-23-1 N.D. 51.5 1
13708 PCB77 32598-13-3 N.D. 51.5 1
13708 PCB78 70362-49-1 N.D. 51.5 1
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NB3153FB Grab Water
Newark Bay Phase III Sediment Sampling

Sample Description: LL Sample # WW 8657000

LL Group # 1723943

Account # 12798

Project Name: Newark Bay Phase III Sediment Sampling
Collected: 10/21/2016 14:50 Tierra Solutions, Inc.
Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30
N7102 SDG#: NB371-02FB
CAT . Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/l

Congeners
13708 PCB79 41464-48-6 N.D. 51.5 1
13708 PCBS 34883-43-7 N.D. 51.5 1
13708 PCB80 33284-52-5 N.D. 51.5 1
13708 PCB81 70362-50-4 N.D. 51.5 1
13708 PCB82 52663-62-4 N.D. 51.5 1
13708 PCB83 60145-20-2 N.D. 103 1
13708 PCB84 52663-60-2 N.D. 20.6 1
13708 PCB85+116+117 n.a. N.D. 103 1
13708 PCB86+87+97+109+119+125 n.a. N.D. 206 1
13708 PCB88 55215-17-3 N.D. 51.5 1
13708 PCB89 73575-57-2 N.D. 51.5 1
13708 PCB9 34883-39-1 N.D. 20.6 1
13708 PCB90+101+113 n.a. N.D. 206 1
13708 PCB91 68194-05-8 N.D. 51.5 1
13708 PCB92 52663-61-3 N.D. 51.5 1
13708 PCB93+100 n.a. N.D. 206 1
13708 PCB94 73575-55-0 N.D. 51.5 1
13708 PCB95 38379-99-6 N.D. 206 1
13708 PCB96 73575-54-9 N.D. 51.5 1
13708 PCB98+102 n.a. N.D. 206 1
13708 PCB99 38380-01-7 N.D. 103 1

The summation PCBs reported cannot be resolved under the chromatographic
conditions used for sample analysis.
total of the PCBs and would be the maximum possible concentration for any

individual PCB of interest.

The concentration(s) reported is the combined

Labeled Compounds %Rec Windows
13C12-PCB1 42 15 - 150
13C12-PCB3 47 15 - 150
13C12-PCB4 49 25 - 150
13C12-PCB15 63 25 - 150
13C12-PCB19 59 25 - 150
13C12-PCB28 78 30 - 135
13C12-PCB37 89 25 - 150
13C12-PCB54 72 25 - 150
13C12-PCB77 97 25 - 150
13C12-PCB81 99 25 - 150
13C12-PCB104 77 25 - 150
13C12-PCB105 89 25 - 150
13C12-PCB111 85 30 - 135
13C12-PCB114 85 25 - 150
13C12-PCB118 87 25 - 150
13C12-PCB123 87 25 - 150
13C12-PCB126 89 25 - 150
13C12-PCB155 100 25 - 150
13C12-PCB167 97 25 - 150
13C12-PCB169 104 25 - 150

NB371 Page 27 of 4209

Page 15 of 59



Sample Description: NB3153FB Grab Water LL Sample # WW 8657000
Newark Bay Phase III Sediment Sampling LL Group # 1723943
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/21/2016 14:50 Tierra Solutions, Inc.

Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30

N7102 SDG#: NB371-02FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
Labeled Compounds %Rec Windows
13C12-PCB178 99 30 - 135
13C12-PCB188 85 25 - 150
13C12-PCB189 99 25 - 150
13C12-PCB202 80 25 - 150
13C12-PCB205 98 25 - 150
13C12-PCB206 102 25 - 150
13C12-PCB208 93 25 - 150
13C12-PCB209 114 25 - 150
13C12-PCB156+157 102 25 - 150
13C12-PCB8 56 25 - 150
13C12-PCB32 64 25 - 150
13C12-PCB31 73 25 - 150
13C12-PCB47 75 25 - 150
13C12-PCBS9S5 78 25 - 150
13C12-PCB70 87 25 - 150
13C12-PCB60 97 25 - 150
13C12-PCB85 86 25 - 150
13C12-PCB133 84 25 - 150
13C12-PCB141 88 25 - 150
13C12-PCB127 86 25 - 150
13C12-PCB128 88 25 - 150
13C12-PCB162 97 25 - 150
13C12-PCB180 83 25 - 150

Dioxing/Furans Data Qualifiers:

Detected in Method Blank

Undetected

Estimated concentration between Method Detection Limit and Minimum Reporting Level
Exceeds calibration range

Confirmed quantitation on secondary GC column

EMPC - Estimated Maximum Possible Concentration

Interference is present

Saturation of detection signal

wWTOoOOmM~«Cw
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Sample Description: NB3153FB Grab Water LL Sample # WW 8657000
Newark Bay Phase III Sediment Sampling LL Group # 1723943
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 10/21/2016 14:50 Tierra Solutions, Inc.

Submitted: 10/21/2016 19:39
Reported: 11/29/2016 10:30

N7102 SDG#: NB371-02FB

Sample Comments
State of New Jersey Lab Certification No. PAO11l

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Sample Analysis Record
Method

CAT Analysis Name Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs 8260B SW-846 8260B 25mL 1 I163062AA 11/01/2016 11:38 Kerri E Legerlotz 1
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 I163062AA 11/01/2016 11:38 Kerri E Legerlotz 1
14241 SVOAs 8270D MINI SW-846 8270D 1 16299WALO26 10/27/2016 13:28 Holly B Ziegler 1
10262 PAH, Alkyl PAH Water SW-846 8270D SIM 1 16300WADO26 10/27/2016 09:02 Joseph M Gambler 1
8270D SIM Modified
11012 Alkyl PAH Extract SW-846 3510C 1 16300WADO26 10/26/2016 17:15 Ryan J Dowdy 1
11010 8270D BNA Extraction SW-846 3510C 1 16299WAL026 10/26/2016 08:30 Kayla A Yuditsky 1
01635 TPH-GRO water C6-C10 SW-846 8015B 1 16308B20A 11/03/2016 17:49 Brett W Kenyon 1
01146 GC VOA Water Prep SW-846 5030B 1 16308B20A 11/03/2016 17:49 Brett W Kenyon 1
10407 Herbicides in Water SW-846 8151A 1 163010013A 11/01/2016 23:39 Richard A Shober 1
12013 PCBs in Water - Low Level SW-846 8082 1 163010024A 11/01/2016 21:25 Jessica L Miller 1
12026 PCB Waters Ext. - Low SW-846 3510C 1 163010024A 10/27/2016 23:56 Denise L Trimby 1
Level
00816 Water Sample Herbicide SW-846 8151A 1 163010013A 10/27/2016 17:00 Ryan J Dowdy 1
Extract
11554 TEPH C9-C40 incl. Totals SW-846 8015B 1 162990026A 10/27/2016 16:22 Heather E Williams 1
modified
11596 Water Ext. for SHC SW-846 3510C 1 162990026A 10/26/2016 08:00 David S Schrum 1
10915 Dioxins/Furans in Water - EPA 1613B October 1 16299005 10/27/2016 00:26 Michael A Ziegler 1
1613 1994
13708 PCB Congeners 1668A Water EPA 1668A PCB 1 16300005 10/27/2016 13:50 Michael A Ziegler 1
Congeners
10914 Dioxins/Furans in Water - EPA 1613B October 1 16299005 10/25/2016 14:25 Alex L Barton 1
SepF 1994
13235 PCB Congeners in EPA 1668A PCB 1 16300005 10/26/2016 12:30 Alex L Barton 1
Water-SepF Congeners
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® ] 11720 Northcreek Pkwy N, Suite 400
<~ eurofins Bothell, WA 95011
- - 425.686.1996 Phone

Frontier Global Sciences 25,686,306 Fax

Project: Mercury
Project Number: NB371
Project Manager: Carlie T. Thompson

Tierra Solutions, Inc
2 Tower Center Boulevard, 10th Floor
East Brunswick NJ, 08816

Reported:
28-Nov-16 12:57

NB3153FB
1610740-01
Detection Reporting
Analyte Result Limit Limit Units Dilution Batch Prepared Sequence  Analyzed Method Notes
Sample Preparation: EFGS-013 Methyl Hg Distillation for Water
Methyl Mercury (as Mercury) ND 0.026 0.050 ng/L 1.25 F611388 17-Nov-16  6K21024  18-Nov-16 EPA 6]
1630/FGS-070
Sample Preparation: EPA 1631E BrCl Oxidation
ND 0.08 0.50 ng/L 1 F611356  25-Oct-16 ~ 6K16012  15-Nov-16 ~ EPA1631E U

Mercury

The results in this report only apply to the samples analyzed in accordance with the

Eurofins Frontier Global Sciences, Inc.
chain of custody document. This analytical report must be reproduced in its entirety.

vy fymtard

Amy Goodall, Project Manager
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Sample ID: NB3153FB EPA Method 1699
Client Data Sample Data Laboratory Data
Name: Tierra Solutions, Inc. Matrix: Water Lab Sample: 1601349-01 Date Received:  25-Oct-2016 9:00
Project: Newark Bay Sampling Phase III Sample Size: 0938 L QC Batch: B6J0176 Date Extracted: 28-Oct-2016 8:13
Date Collected: 21-Oct-2016 14:50 Date Analyzed: 03-Nov-16 01:34 Column: ZB-50
Analyte Conc. (pg/L) DL EMPC Qualifiers Labeled Standard %R LCL-UCL  Qualifiers
Hexachlorobenzene 12.7 B IS 13C6-Hexachlorobenzene 493 5-120
alpha-BHC 343 IS 13C6-alpha-BHC 64.6 32- 130
Lindane (gamma-BHC) ND 3.36 IS 13C6-Lindane (gamma-BHC) 72.8 11- 120
beta-BHC 8.65 IS 13C6-beta-BHC 86.2 32- 130
delta-BHC ND 2.26 IS 13C6-delta-BHC 88.4 36- 137
Heptachlor ND 1.11 IS 13C10-Heptachlor 73.6 5-120
Aldrin ND 1.32 IS 13C12-Aldrin 70.0 5- 120
Oxychlordane ND 3.60 IS 13C10-Oxychlordane 83.1 23- 135
cis-Heptachlor Epoxide ND 2.09 IS 13C10-cis-Heptachlor Epoxide 111 27- 137
trans-Heptachlor Epoxide =~ ND 5.30 IS 13C10-trans-Chlordane (gamma) 88.4 21- 132
trans-Chlordane (gamma)  ND 2.92 IS 13C10-trans-Nonachlor 94.8 14- 136
trans-Nonachlor ND 2.91 IS 13C9-Endosulfan I (alpha) 100 15- 148
cis-Chlordane (alpha) ND 2.80 IS 13C12-2,4'-DDE 97.1 47- 160
Endosulfan I (alpha) ND 4.52 IS 13C12-4,4'-DDE 102 47- 160
2,4'-DDE ND 2.84 IS 13C12-Dieldrin 93.5 40- 151
4,4'-DDE 17.7 IS 13C12-Endrin 109 35- 155
Dieldrin 12.3 B IS 13C10-cis-Nonachlor 92.4 36- 139
Endrin ND 2.53 IS 13C9-Endosulfan II (beta) 101 5-122
cis-Nonachlor ND 2.76 IS 13C12-2,4'-DDD 103 5- 199
Endosulfan II (beta) ND 4.01 IS 13C12-2,4'-DDT 109 5-199
2,4-DDD ND 3.30 IS 13C12-4,4-DDD 105 5- 120
2,4'-DDT ND 5.12 IS 13C12-4,4-DDT 111 5-120
4,4'-DDD 10.5 IS 13C9-Endosulfan Sulfate 98.5 15- 148
44'-DDT 344 IS 13C12-Methoxychlor 106 5-120
Endosulfan Sulfate ND 4.48 IS 13C10-Mirex 74.3 5-120
4,4'-Methoxychlor ND 2.73 IS 13C12-Endrin Aldehyde 74.1 15- 148
Mirex ND 0.674 IS 13C12-Endrin Ketone 105 15- 148
Endrin Aldehyde ND 3.55
Endrin Ketone ND 3.93

DL - Sample specifc estimated detection limit

EMPC - Estimated maximum possible concentration

LCL-UCL - Lower control limit - upper control limit




Sample Description: NB3156FB Grab Water LL Sample # WW 8673113
Newark Bay Phase III Sediment Sampling LL Group # 1727500
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.

Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20

N7416 SDG#: NB374-16FB

CAT 1 Method Dilution
Analysis Name CAS Number

No. Y Result Detection Limit Factor

Metals SW-846 6010C mg/1 mg/1

07070 Titanium in Water 7440-32-6 N.D. 0.0013 1

=]
Q
~
i
=]
Q
~
i

SW-846 6020

06023 Aluminum 7429-90-5 N.D. 0.0231 1
06024 Antimony 7440-36-0 N.D. 0.00048 1
06025 Arsenic 7440-38-2 N.D. 0.00068 1
06026 Barium 7440-39-3 0.0013 B 0.00096 1
06027 Beryllium 7440-41-7 N.D. 0.00011 1
06028 Cadmium 7440-43-9 N.D. 0.00019 1
06029 Calcium 7440-70-2 N.D. 0.0981 1
06031 Chromium 7440-47-3 N.D. 0.00059 1
06032 Cobalt 7440-48-4 N.D. 0.00020 1
06033 Copper 7440-50-8 N.D. 0.00052 1
06034 Iron 7439-89-6 N.D. 0.0337 1
06035 Lead 7439-92-1 N.D. 0.000090 1
06036 Magnesium 7439-95-4 N.D. 0.0117 1
06037 Manganese 7439-96-5 N.D. 0.00088 1
06039 Nickel 7440-02-0 N.D. 0.00085 1
06040 Potassium 7440-09-7 N.D. 0.0669 1
06041 Selenium 7782-49-2 N.D. 0.00044 1
06042 Silver 7440-22-4 N.D. 0.00012 1
06043 Sodium 7440-23-5 0.0498 B 0.0468 1
06045 Thallium 7440-28-0 N.D. 0.00016 1
06048 Vanadium 7440-62-2 N.D. 0.00020 1
06049 Zinc 7440-66-6 N.D. 0.0035 1
Wet Chemistry SW-846 9012A mg/1 mg/1
08255 Total Cyanide (water) 57-12-5 N.D 0.0050 1
SW-846 9060A mg/1 mg/1
00354 Total Organic Carbon (Quad) n.a. N.D. 0.50 1
The reported result is the average of the following trials:

0 mg/1

0 mg/1

0 mg/1

0 mg/1
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Sample Description: NB3156FB Grab Water LL Sample # WW 8673113
Newark Bay Phase III Sediment Sampling LL Group # 1727500
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.

Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20

N7416 SDG#: NB374-16FB

Sample Comments

State of New Jersey Lab Certification No. PAO11l
The analysis for mercury and methyl mercury was subcontracted to another
laboratory. See attached reports.

B (for Inorganic tests) = estimated value: The result is >/= the Method
Detection Limit (MDL)

and < the Limit of Quantitation (LOQ) .

Note: LOQ = PQL

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Sample Analysis Record
Method

CAT Analysis Name Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07070 Titanium in Water SW-846 6010C 1 163090635008 11/08/2016 00:18 Matthew R 1
Machtinger
06023 Aluminum SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06024 Antimony SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06025 Arsenic SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06026 Barium SW-846 6020 1 163096050002D 11/09/2016 20:07 Patrick J Engle 1
06027 Beryllium SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06028 Cadmium SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06029 Calcium SW-846 6020 1 163096050002B 11/09/2016 20:07 Patrick J Engle 1
06031 Chromium SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06032 Cobalt SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06033 Copper SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06034 Iron SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06035 Lead SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06036 Magnesium SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06037 Manganese SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06039 Nickel SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06040 Potassium SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06041 Selenium SW-846 6020 1 163096050002B 11/09/2016 20:07 Patrick J Engle 1
06042 Silver SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06043 Sodium SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06045 Thallium SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06048 Vanadium SW-846 6020 1 163096050002A 11/09/2016 20:07 Patrick J Engle 1
06049 Zinc SW-846 6020 1 163096050002A 11/10/2016 14:12 Patrick J Engle 1
10635 ICP-WW, 3005A (tot rec) - SW-846 3005A 1 163090635008 11/06/2016 07:49 James L Mertz 1
U4
06050 ICPMS-Water, 3020A - U3 SW-846 3010A 1 163096050002 11/08/2016 12:51 James L Mertz 1
modified
08255 Total Cyanide (water) SW-846 9012A 1 16314117102A 11/10/2016 11:26 Dein K Bernot 1
00354 Total Organic Carbon SW-846 9060A 1 16308667604A 11/03/2016 15:57 Drew M Gerhart 1
(Quad)
08256 Cyanide Water SW-846 9012A 1 16314117102A 11/09/2016 20:00 Barbara A 1
Distillation Washington
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Sample Description: NB3156FB Grab Water LL Sample # WW 8673114
Newark Bay Phase III Sediment Sampling LL Group # 1727500
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.

Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20

N7417 SDG#: NB374-17FB

CAT fod Dilution
No. Analysis Name CAS Number Result gr:;ti::\tion Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1
purge

02898 1,2-Dichlorobenzene 95-50-1 N.D. 1.0 1
02898 1,3-Dichlorobenzene 541-73-1 N.D. 1.0 1
02898 1,4-Dichlorobenzene 106-46-7 N.D. 1.0 1
02898 1,2,4-Trichlorobenzene 120-82-1 N.D. 1.0 1
GC/MS Semivolatiles SW-846 8270D ug/1 ug/1
14241 Acetophenone 98-86-2 N.D. 1.0 1
14241 Atrazine 1912-24-9 N.D. 5.0 1
14241 Benzaldehyde 100-52-7 N.D. 5.0 1
14241 Benzidine 92-87-5 N.D. 60 1
14241 Benzoic acid 65-85-0 N.D. 15 1
14241 1,1'-Biphenyl 92-52-4 N.D. 1.0 1
14241 4-Bromophenyl-phenylether 101-55-3 N.D. 1.0 1
14241 Butylbenzylphthalate 85-68-7 N.D. 5.0 1
14241 Di-n-butylphthalate 84-74-2 N.D. 5.0 1
14241 Caprolactam 105-60-2 N.D. 15 1
14241 Carbazole 86-74-8 N.D. 1.0 1
14241 4-Chloro-3-methylphenol 59-50-7 N.D. 1.0 1
14241 4-Chloroaniline 106-47-8 N.D. 4.0 1
14241 Dbis(2-Chloroethoxy)methane 111-91-1 N.D. 1.0 1
14241 bis(2-Chloroethyl)ether 111-44-4 N.D. 1.0 1
14241 2-Chloronaphthalene 91-58-7 N.D. 1.0 1
14241 2-Chlorophenol 95-57-8 N.D. 1.0 1
14241 4-Chlorophenyl-phenylether 7005-72-3 N.D. 1.0 1
14241 2,2'-oxybis(l1-Chloropropane) 108-60-1 N.D. 1.0 1

Bis(2-chloroisopropyl) ether CAS #39638-32-9 and

2,2'-0Oxybis (1-chloropropane) CAS #108-60-1 cannot be separated

chromatographically. The reported result represents the combined

total of both compounds.
14241 Dibenzofuran 132-64-9 N.D. 1.0 1
14241 3,3'-Dichlorobenzidine 91-94-1 N.D. 5.0 1
14241 2,4-Dichlorophenol 120-83-2 N.D. 1.0 1
14241 Diethylphthalate 84-66-2 N.D. 5.0 1
14241 2,4-Dimethylphenol 105-67-9 N.D. 1.0 1
14241 Dimethylphthalate 131-11-3 N.D. 5.0 1
14241 4,6-Dinitro-2-methylphenol 534-52-1 N.D. 15 1
14241 2,4-Dinitrophenol 51-28-5 N.D. 30 1
14241 2,4-Dinitrotoluene 121-14-2 N.D. 5.0 1
14241 2,6-Dinitrotoluene 606-20-2 N.D. 1.0 1
14241 1,2-Diphenylhydrazine 122-66-7 N.D. 1.0 1
14241 bis(2-Ethylhexyl)phthalate 117-81-7 N.D. 5.0 1
14241 Hexachlorobutadiene 87-68-3 N.D. 1.0 1
14241 Hexachlorocyclopentadiene 77-47-4 N.D. 15 1
14241 Hexachloroethane 67-72-1 N.D. 5.0 1
14241 Isophorone 78-59-1 N.D. 1.0 1
14241 2-Methylphenol 95-48-7 N.D. 1.0 1
14241 4-Methylphenol 106-44-5 N.D. 1.0 1
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Sample Description: NB3156FB Grab Water LL Sample # WW 8673114
Newark Bay Phase III Sediment Sampling LL Group # 1727500
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.

Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20

N7417 SDG#: NB374-17FB

CAT fod Dilution
N Limit of

No. Analysis Name CAS Number Result Quantitation Factor

GC/MS Semivolatiles SW-846 8270D ug/1 ug/1

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported
for 4-methylphenol represents the combined total of both compounds.

14241 2-Nitroaniline 88-74-4 N.D 1.0 1
14241 3-Nitroaniline 99-09-2 N.D 1.0 1
14241 4-Nitroaniline 100-01-6 N.D 1.0 1
14241 Nitrobenzene 98-95-3 N.D 1.0 1
14241 2-Nitrophenol 88-75-5 N.D 1.0 1
14241 4-Nitrophenol 100-02-7 N.D 30 1
14241 N-Nitroso-di-n-propylamine 621-64-7 N.D 1.0 1
14241 N-Nitrosodiphenylamine 86-30-6 N.D. 1.0 1

N-nitrosodiphenylamine decomposes in the GC inlet forming

diphenylamine. The result reported for N-nitrosodiphenylamine

represents the combined total of both compounds.
14241 Di-n-octylphthalate 117-84-0 N.D. 5.0 1
14241 Pentachlorophenol 87-86-5 N.D. 5.0 1
14241 Phenol 108-95-2 N.D. 1.0 1
14241 Pyridine 110-86-1 N.D. 5.0 1
14241 1,2,4,5-Tetrachlorobenzene 95-94-3 N.D. 1.0 1
14241 2,3,4,6-Tetrachlorophenol 58-90-2 N.D. 1.0 1
14241 2,4,5-Trichlorophenol 95-95-4 N.D. 1.0 1
14241 2,4,6-Trichlorophenol 88-06-2 N.D. 1.0 1

The surrogate QC limits are advisory only until sufficient data
points can be obtained to calculate statistical limits.
GC/MS Semivolatiles SW-846 8270D SIM ug/1 ug/1
Modified

10262 Acenaphthene 83-32-9 N.D. 0.05 1
10262 Acenaphthylene 208-96-8 N.D. 0.05 1
10262 Anthracene 120-12-7 N.D. 0.05 1
10262 Benzo (a)anthracene 56-55-3 N.D. 0.05 1
10262 Benzo(a)pyrene 50-32-8 N.D. 0.05 1
10262 Benzo (b) fluoranthene 205-99-2 N.D. 0.05 1
10262 Benzo (e)pyrene 192-97-2 N.D. 0.05 1
10262 Benzo(g,h,i)perylene 191-24-2 N.D. 0.05 1
10262 Benzo (k) fluoranthene n.a. N.D. 0.05 1
10262 Cl-Benzanthrene/chrysenes n.a. N.D. 0.05 1
10262 Cl-Fluoranthrenes/pyrenes n.a. N.D. 0.05 1
10262 Cl-Fluorenes n.a. N.D. 0.05 1
10262 Cl-Naphthalenes n.a. N.D. 0.05 1
10262 Cl-Phenanthrenes/anthracenes n.a. N.D. 0.05 1
10262 C2-Benzanthrene/chrysenes n.a. N.D. 0.05 1
10262 C2-Fluoranthrenes/pyrenes n.a. N.D. 0.05 1
10262 C2-Fluorenes n.a. N.D. 0.05 1
10262 C2-Naphthalenes n.a. N.D. 0.05 1
10262 C2-Phenanthrenes/anthracenes n.a. N.D. 0.05 1
10262 C3-Benzanthrene/chrysenes n.a. N.D. 0.05 1
10262 C3-Fluoranthrenes/pyrenes n.a. N.D. 0.05 1
10262 C3-Fluorenes n.a. N.D. 0.05 1
10262 C3-Naphthalenes n.a. N.D. 0.05 1
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Sample Description: NB3156FB Grab Water LL Sample # WW 8673114
Newark Bay Phase III Sediment Sampling LL Group # 1727500
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.

Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20

N7417 SDG#: NB374-17FB

CAT fod Dilution
No. Analysis Name CAS Number Result g;::;ti::\tion Factor
GC/MS Semivolatiles SW-846 8270D SIM ug/1 ug/1

Modified
10262 C3-Phenanthrenes/anthracenes n.a N.D. 0.05 1
10262 C4-Benzanthrene/chrysenes n.a. N.D. 0.05 1
10262 C4-Naphthalenes n.a. N.D. 0.05 1
10262 C4-Phenanthrenes/anthracenes n.a. N.D. 0.05 1
10262 Chrysene 218-01-9 N.D. 0.05 1
10262 Dibenz (a,h)anthracene 53-70-3 N.D. 0.05 1
10262 Fluoranthene 206-44-0 N.D. 0.05 1
10262 Fluorene 86-73-7 N.D. 0.05 1
10262 Indeno(1l,2,3-cd)pyrene 193-39-5 N.D. 0.05 1
10262 1-Methylnaphthalene 90-12-0 N.D. 0.05 1
10262 2-Methylnaphthalene 91-57-6 N.D. 0.05 1
10262 Naphthalene 91-20-3 N.D. 0.05 1
10262 Perylene 198-55-0 N.D. 0.05 1
10262 Phenanthrene 85-01-8 N.D. 0.05 1
10262 Pyrene 129-00-0 N.D. 0.05 1
GC Volatiles SW-846 8015B ug/1 ug/1
01635 TPH-GRO water C6-C10 n.a. 140 50 1
Herbicides SW-846 8151A ug/1 ug/1
10407 2,4-D 94-75-7 N.D. 0.50 1
10407 2,4-DB 94-82-6 N.D. 1.0 1
10407 2,4,5-T 93-76-5 N.D. 0.050 1
10407 2,4,5-TP 93-72-1 N.D 0.050 1
Pesticides/PCBs SW-846 8082 ug/1 ug/1
12013 PCB-1016 12674-11-2 N.D 0.010 1
12013 PCB-1221 11104-28-2 N.D 0.010 1
12013 PCB-1232 11141-16-5 N.D 0.010 1
12013 PCB-1242 53469-21-9 N.D 0.010 1
12013 PCB-1248 12672-29-6 N.D 0.010 1
12013 PCB-1254 11097-69-1 N.D 0.010 1
12013 PCB-1260 11096-82-5 N.D 0.010 1
12013 PCB-1262 37324-23-5 N.D 0.010 1
12013 PCB-1268 11100-14-4 N.D 0.010 1
GC Petroleum SW-846 8015B modified ug/l ug/1
Hydrocarbons
11554 n-Decane 124-18-5 N.D 0.99 1
11554 n-Docosane 629-97-0 N.D 0.99 1
11554 n-Dodecane 112-40-3 N.D 0.99 1
11554 n-Dotriacontane 544-85-4 N.D 0.99 1
11554 n-Eicosane 112-95-8 N.D 0.99 1
11554 n-Heneicosane 629-94-17 N.D 0.99 1
11554 n-Hentriacontane 630-04-6 N.D 0.99 1
11554 n-Heptacosane 593-49-7 N.D 0.99 1
11554 n-Heptadecane 629-78-7 N.D 0.99 1
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Sample Description: NB3156FB Grab Water LL Sample # WW 8673114
Newark Bay Phase III Sediment Sampling LL Group # 1727500
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.

Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20

N7417 SDG#: NB374-17FB

CAT fod Dilution
No. Analysis Name CAS Number Result gi:;ti:ition Factor
GC Petroleum SW-846 8015B modified ug/l ug/1

Hydrocarbons

11554 n-Heptatriacontane 7194-84-5 N.D. 0.99 1
11554 n-Hexacosane 630-01-3 N.D. 0.99 1
11554 n-Hexadecane 544-76-3 N.D. 0.99 1
11554 n-Hexatriacontane 630-06-8 N.D. 0.99 1
11554 n-Nonacosane 630-03-5 N.D. 0.99 1
11554 n-Nonadecane 629-92-5 N.D. 0.99 1
11554 n-Nonane 111-84-2 N.D. 0.99 1
11554 n-Nonatriacontane 7194-86-7 N.D. 0.99 1
11554 n-Octacosane 630-02-4 N.D. 0.99 1
11554 n-Octadecane 593-45-3 N.D. 0.99 1
11554 n-Octatriacontane 7194-85-6 N.D. 0.99 1
11554 n-Pentacosane 629-99-2 N.D. 0.99 1
11554 n-Pentadecane 629-62-9 N.D. 0.99 1
11554 n-Pentatriacontane 630-07-9 N.D. 0.99 1
11554 Phytane 638-36-8 N.D. 0.99 1
11554 Pristane 1921-70-6 N.D. 0.99 1
11554 n-Tetracontane 4181-95-7 N.D. 0.99 1
11554 n-Tetracosane 646-31-1 N.D. 0.99 1
11554 n-Tetradecane 629-59-4 0.44 J 0.99 1
11554 n-Tetratriacontane 14167-59-0 N.D. 0.99 1
11554 Total TPH (C9-C40) n.a. N.D. 99 1
11554 n-Triacontane 638-68-6 N.D. 0.99 1
11554 n-Tricosane 638-67-5 N.D. 0.99 1
11554 n-Tridecane 629-50-5 N.D. 0.99 1
11554 n-Tritriacontane 630-05-7 N.D. 0.99 1
11554 n-Undecane 1120-21-4 N.D. 0.99 1

Target analytes were detected in the method blank associated
with the samples as noted on the QC Summary. Since the Total
TPH result is less than the MDL, the data is reported.
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Sample Description: NB3156FB Grab Water LL Sample # WW 8673114
Newark Bay Phase III Sediment Sampling LL Group # 1727500
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.

Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20

N7417 SDG#: NB374-17FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
Dioxins/Furans EPA 1613B October pg/1 pg/l

1994
10915 2378-TCDD 1746-01-6 N.D. 2.23 1
10915 12378-PeCDD 40321-76-4 0.282 JBQ 11.2 1
10915 123478-HxCDD 39227-28-6 N.D. 11.2 1
10915 123678-HxCDD 57653-85-7 N.D. 11.2 1
10915 123789-HxCDD 19408-74-3 0.268 JBQ 11.2 1
10915 1234678-HpCDD 35822-46-9 0.267 JBQ 11.2 1
10915 OCDD 3268-87-9 0.989 JBQ 22.3 1
10915 2378-TCDF 51207-31-9 N.D. 2.23 1
10915 12378-PeCDF 57117-41-6 0.376 JB 11.2 1
10915 23478-PeCDF 57117-31-4 0.276 JB 11.2 1
10915 123478-HxCDF 70648-26-9 N.D. 11.2 1
10915 123678-HxCDF 57117-44-9 0.144 JBQ 11.2 1
10915 123789-HXCDF 72918-21-9 0.688 JBQ 11.2 1
10915 234678-HxCDF 60851-34-5 N.D. 11.2 1
10915 1234678-HpCDF 67562-39-4 0.181 JBQ 11.2 1
10915 1234789-HpCDF 55673-89-7 0.272 JBQ 11.2 1
10915 OCDF 39001-02-0 0.439 JBQ 22.3 1
Labeled Compounds %Rec Windows
13C12-2378-TCDD 90 25 - 164
13C12-12378-PeCDD 85 25 - 181
13C12-123478-HxCDD 70 32 - 141
13C12-123678-HxCDD 69 28 - 130
13C12-123789-HxCDD 71 28 - 130
13C12-1234678-HpCDD 86 23 - 140
13C12-0CDD 70 17 - 157
13C12-2378-TCDF 80 24 - 169
13C12-12378-PeCDF 96 24 - 185
13C12-23478-PeCDF 92 21 - 178
13C12-123478-HxCDF 79 26 - 152
13C12-123678-HxCDF 77 26 - 123
13C12-234678-HxCDF 70 28 - 136
13C12-123789-HxXCDF 106 29 - 147
13C12-1234678-HpCDF 85 28 - 143
13C12-1234789-HpCDF 76 26 - 138
13C12-0CDF 70 17 - 157

Dioxing/Furans Data Qualifiers:

Detected in Method Blank

Undetected

Estimated concentration between Estimated Detection Limit and Minimum Reporting Level
Exceeds calibration range

Confirmed quantitation on secondary GC column

EMPC - Estimated Maximum Possible Concentration

OQ0Om«Ccw
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Sample Description: NB3156FB Grab Water LL Sample # WW 8673114
Newark Bay Phase III Sediment Sampling LL Group # 1727500
Account # 12798

Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.

Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20

N7417 SDG#: NB374-17FB

CAT . Dilution
No. Analysis Name CAS Number Result MRL Factor

F Interference is present

S Saturation of detection signal

NB374 Page 285 of 14472
Page 11 of 40



Sample Description: NB3156FB Grab Water LL Sample # WW 8673114
Newark Bay Phase III Sediment Sampling LL Group # 1727500
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.

Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20

N7417 SDG#: NB374-17FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1

Congeners
13708 PCB1 2051-60-7 N.D. 20.4 1
13708 PCB10 33146-45-1 N.D. 51.0 1
13708 PCB103 60145-21-3 N.D. 51.0 1
13708 PCB104 56558-16-8 N.D. 51.0 1
13708 PCB105 32598-14-4 N.D. 51.0 1
13708 PCB106 70424-69-0 N.D. 51.0 1
13708 PCB107 70424-68-9 N.D. 51.0 1
13708 PCB108+124 n.a. N.D. 102 1
13708 PCB11 2050-67-1 40.6 JB 102 1
13708 PCB110+115 n.a. N.D. 102 1
13708 PCB1l1l 39635-32-0 N.D. 51.0 1
13708 PCB112 74472-36-9 N.D. 51.0 1
13708 PCB114 74472-37-0 N.D. 51.0 1
13708 PCB118 31508-00-6 N.D. 102 1
13708 PCB12+13 n.a. N.D. 51.0 1
13708 PCB120 68194-12-7 N.D. 51.0 1
13708 PCB121 56558-18-0 N.D. 51.0 1
13708 PCB122 76842-07-4 N.D. 51.0 1
13708 PCB123 65510-44-3 N.D. 51.0 1
13708 PCB126 57465-28-8 N.D. 51.0 1
13708 PCB127 39635-33-1 N.D. 51.0 1
13708 PCB128+166 n.a. N.D. 102 1
13708 PCB129+138+163 n.a. N.D. 204 1
13708 PCB130 52663-66-8 N.D. 51.0 1
13708 PCB131 61798-70-7 N.D. 51.0 1
13708 PCB132 38380-05-1 N.D. 51.0 1
13708 PCB133 35694-04-3 N.D. 51.0 1
13708 PCB134 52704-70-8 N.D. 102 1
13708 PCB135+151 n.a. N.D. 102 1
13708 PCB136 38411-22-2 N.D. 51.0 1
13708 PCB137 35694-06-5 N.D. 51.0 1
13708 PCB139+140 n.a. N.D. 102 1
13708 PCB1l4 34883-41-5 N.D. 20.4 1
13708 PCB1l41 52712-04-6 N.D. 51.0 1
13708 PCB142 41411-61-4 N.D. 51.0 1
13708 PCB143 68194-15-0 N.D. 102 1
13708 PCB144 68194-14-9 N.D. 51.0 1
13708 PCB145 74472-40-5 N.D. 51.0 1
13708 PCB146 51908-16-8 N.D. 51.0 1
13708 PCB147+149 n.a. N.D. 102 1
13708 PCB148 74472-41-6 N.D. 51.0 1
13708 PCB15 2050-68-2 N.D. 51.0 1
13708 PCB150 68194-08-1 N.D. 51.0 1
13708 PCB152 68194-09-2 N.D. 51.0 1
13708 PCB153+168 n.a. N.D. 102 1
13708 PCB154 60145-22-4 N.D. 102 1
13708 PCB155 33979-03-2 N.D. 51.0 1
13708 PCB156+157 n.a. N.D. 102 1
13708 PCB158 74472-42-7 N.D. 51.0 1

NB374 Page 286 of 14472
Page 12 of 40



Sample Description: NB3156FB Grab Water LL Sample # WW 8673114
Newark Bay Phase III Sediment Sampling LL Group # 1727500
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.

Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20

N7417 SDG#: NB374-17FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1

Congeners
13708 PCB159 39635-35-3 N.D. 51.0 1
13708 PCB16 38444-78-9 N.D. 20.4 1
13708 PCB160 41411-62-5 N.D. 204 1
13708 PCB161 74472-43-8 N.D. 51.0 1
13708 PCB162 39635-34-2 N.D. 51.0 1
13708 PCB164 74472-45-0 N.D. 51.0 1
13708 PCB165 74472-46-1 N.D. 51.0 1
13708 PCB167 52663-72-6 N.D. 51.0 1
13708 PCB169 32774-16-6 N.D. 51.0 1
13708 PCB17 37680-66-3 N.D. 20.4 1
13708 PCB170 35065-30-6 N.D. 51.0 1
13708 PCB171+173 n.a. N.D. 102 1
13708 PCB172 52663-74-8 N.D. 51.0 1
13708 PCB174 38411-25-5 N.D. 51.0 1
13708 PCB175 40186-70-7 N.D. 51.0 1
13708 PCB176 52663-65-7 N.D. 51.0 1
13708 PCB177 52663-70-4 N.D. 51.0 1
13708 PCB178 52663-67-9 N.D. 51.0 1
13708 PCB179 52663-64-6 N.D. 51.0 1
13708 PCB18+30 n.a. 30.3 J 51.0 1
13708 PCB180+193 n.a. N.D. 102 1
13708 PCB181 74472-47-2 N.D. 51.0 1
13708 PCB182 60145-23-5 N.D. 51.0 1
13708 PCB183+185 n.a. N.D. 102 1
13708 PCB184 74472-48-3 N.D. 51.0 1
13708 PCB186 74472-49-4 N.D. 51.0 1
13708 PCB187 52663-68-0 N.D. 51.0 1
13708 PCB188 74487-85-7 N.D. 51.0 1
13708 PCB189 39635-31-9 N.D. 51.0 1
13708 PCB19 38444-73-4 N.D. 20.4 1
13708 PCB190 41411-64-7 N.D. 51.0 1
13708 PCB191 74472-50-7 N.D. 51.0 1
13708 PCB192 74472-51-8 N.D. 51.0 1
13708 PCB194 35694-08-7 N.D. 51.0 1
13708 PCB195 52663-78-2 N.D. 51.0 1
13708 PCB196 42740-50-1 N.D. 51.0 1
13708 PCB197+200 n.a. N.D. 102 1
13708 PCB198+199 n.a. N.D. 102 1
13708 PCB2 2051-61-8 N.D. 20.4 1
13708 PCB20+28 n.a. 23.2 J 51.0 1
13708 PCB201 40186-71-8 N.D. 51.0 1
13708 PCB202 2136-99-4 N.D. 102 1
13708 PCB203 52663-76-0 N.D. 51.0 1
13708 PCB204 74472-52-9 N.D. 51.0 1
13708 PCB205 74472-53-0 N.D. 51.0 1
13708 PCB206 40186-72-9 N.D. 51.0 1
13708 PCB207 52663-79-3 N.D. 51.0 1
13708 PCB208 52663-77-1 N.D. 51.0 1
13708 PCB209 2051-24-3 16.8 JB 51.0 1

NB374 Page 287 of 14472
Page 13 of 40



Sample Description: NB3156FB Grab Water
Newark Bay Phase III Sediment Sampling

LL Sample # WW 8673114
LL Group # 1727500

Account # 12798

Project Name: Newark Bay Phase III Sediment Sampling
Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.
Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20
N7417 SDG#: NB374-17FB
CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1

Congeners
13708 PCB21+33 n.a. N.D. 51.0 1
13708 PCB22 38444-85-8 N.D. 20.4 1
13708 PCB23 55720-44-0 N.D. 20.4 1
13708 PCB24 55702-45-9 N.D. 20.4 1
13708 PCB25 55712-37-3 N.D. 20.4 1
13708 PCB26+29 n.a. N.D. 51.0 1
13708 PCB27 38444-76-7 N.D. 20.4 1
13708 PCB3 2051-62-9 N.D. 51.0 1
13708 PCB31 16606-02-3 20.0 J 51.0 1
13708 PCB32 38444-77-8 N.D. 20.4 1
13708 PCB34 37680-68-5 N.D. 20.4 1
13708 PCB35 37680-69-6 N.D. 20.4 1
13708 PCB36 38444-87-0 N.D. 20.4 1
13708 PCB37 38444-90-5 N.D. 20.4 1
13708 PCB38 53555-66-1 N.D. 20.4 1
13708 PCB39 38444-88-1 N.D. 20.4 1
13708 PCB4 13029-08-8 17.4 J 51.0 1
13708 PCB40+71 n.a. N.D. 102 1
13708 PCB41 52663-59-9 N.D. 102 1
13708 PCB42 36559-22-5 N.D. 51.0 1
13708 PCB43 70362-46-8 N.D. 51.0 1
13708 PCB44+47+65 n.a. N.D. 102 1
13708 PCB45 70362-45-7 N.D. 51.0 1
13708 PCB46 41464-47-5 N.D. 20.4 1
13708 PCB48 70362-47-9 N.D. 51.0 1
13708 PCB49+69 n.a. N.D. 102 1
13708 PCBS 16605-91-7 N.D. 20.4 1
13708 PCB50+53 n.a. N.D. 102 1
13708 PCBS51 68194-04-7 N.D. 51.0 1
13708 PCB52 35693-99-3 30.9 J 51.0 1
13708 PCB54 15968-05-5 N.D. 51.0 1
13708 PCB55 74338-24-2 N.D. 51.0 1
13708 PCB56 41464-43-1 N.D. 51.0 1
13708 PCBS57 70424-67-8 N.D. 51.0 1
13708 PCBS8 41464-49-7 N.D. 51.0 1
13708 PCB59+62+75 n.a. N.D. 102 1
13708 PCB6 25569-80-6 N.D. 20.4 1
13708 PCB60 33025-41-1 N.D. 51.0 1
13708 PCB61+70+74+76 n.a. N.D. 204 1
13708 PCB63 74472-34-7 N.D. 51.0 1
13708 PCB64 52663-58-8 N.D. 51.0 1
13708 PCB66 32598-10-0 N.D. 51.0 1
13708 PCB67 73575-53-8 N.D. 51.0 1
13708 PCB68 73575-52-7 N.D. 51.0 1
13708 PCB7 33284-50-3 N.D. 20.4 1
13708 PCB72 41464-42-0 N.D. 51.0 1
13708 PCB73 74338-23-1 N.D. 51.0 1
13708 PCB77 32598-13-3 N.D. 51.0 1
13708 PCB78 70362-49-1 N.D. 51.0 1
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NB3156FB Grab Water
Newark Bay Phase III Sediment Sampling

Sample Description: LL Sample # WW 8673114

LL Group # 1727500

Account # 12798

Project Name: Newark Bay Phase III Sediment Sampling
Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.
Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20
N7417 SDG#: NB374-17FB
CAT . Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1

Congeners
13708 PCB79 41464-48-6 N.D. 51.0 1
13708 PCBS8 34883-43-7 N.D. 51.0 1
13708 PCB80 33284-52-5 N.D. 51.0 1
13708 PCB81 70362-50-4 N.D. 51.0 1
13708 PCB82 52663-62-4 N.D. 51.0 1
13708 PCB83 60145-20-2 N.D. 102 1
13708 PCB84 52663-60-2 N.D. 20.4 1
13708 PCB85+116+117 n.a. N.D. 102 1
13708 PCB86+87+97+109+119+125 n.a. N.D. 204 1
13708 PCB88 55215-17-3 N.D. 51.0 1
13708 PCB89 73575-57-2 N.D. 51.0 1
13708 PCBY9 34883-39-1 N.D. 20.4 1
13708 PCB90+101+113 n.a. N.D. 204 1
13708 PCB91 68194-05-8 N.D. 51.0 1
13708 PCB92 52663-61-3 N.D. 51.0 1
13708 PCB93+100 n.a. N.D. 204 1
13708 PCB94 73575-55-0 N.D. 51.0 1
13708 PCB95 38379-99-6 N.D. 204 1
13708 PCB96 73575-54-9 N.D. 51.0 1
13708 PCB98+102 n.a. N.D. 204 1
13708 PCB99 38380-01-7 N.D. 102 1

The summation PCBs reported cannot be resolved under the chromatographic
conditions used for sample analysis.
total of the PCBs and would be the maximum possible concentration for any

individual PCB of interest.

The concentration(s) reported is the combined

Labeled Compounds %Rec Windows
13C12-PCB1 56 15 - 150
13C12-PCB3 62 15 - 150
13C12-PCB4 61 25 - 150
13C12-PCB15 79 25 - 150
13C12-PCB19 67 25 - 150
13C12-PCB28 78 30 - 135
13C12-PCB37 87 25 - 150
13C12-PCB54 70 25 - 150
13C12-PCB77 98 25 - 150
13C12-PCB81 98 25 - 150
13C12-PCB104 86 25 - 150
13C12-PCB105 97 25 - 150
13C12-PCB111 89 30 - 135
13C12-PCB114 93 25 - 150
13C12-PCB118 93 25 - 150
13C12-PCB123 93 25 - 150
13C12-PCB126 97 25 - 150
13C12-PCB155 79 25 - 150
13C12-PCB167 91 25 - 150
13C12-PCB169 97 25 - 150
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Sample Description: NB3156FB Grab Water LL Sample # WW 8673114
Newark Bay Phase III Sediment Sampling LL Group # 1727500
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.

Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20

N7417 SDG#: NB374-17FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
Labeled Compounds %Rec Windows
13C12-PCB178 93 30 - 135
13C12-PCB188 86 25 - 150
13C12-PCB189 94 25 - 150
13C12-PCB202 92 25 - 150
13C12-PCB205 99 25 - 150
13C12-PCB206 97 25 - 150
13C12-PCB208 94 25 - 150
13C12-PCB209 116 25 - 150
13C12-PCB156+157 89 25 - 150
13C12-PCB8 66 25 - 150
13C12-PCB32 73 25 - 150
13C12-PCB31 86 25 - 150
13C12-PCB47 80 25 - 150
13C12-PCBS9S5 87 25 - 150
13C12-PCB70 88 25 - 150
13C12-PCB60 91 25 - 150
13C12-PCB85 90 25 - 150
13C12-PCB133 81 25 - 150
13C12-PCB141 85 25 - 150
13C12-PCB127 98 25 - 150
13C12-PCB128 89 25 - 150
13C12-PCB162 92 25 - 150
13C12-PCB180 95 25 - 150

Dioxing/Furans Data Qualifiers:

Detected in Method Blank

Undetected

Estimated concentration between Method Detection Limit and Minimum Reporting Level
Exceeds calibration range

Confirmed quantitation on secondary GC column

EMPC - Estimated Maximum Possible Concentration

Interference is present

Saturation of detection signal

wWTOoOOmM~«Cw
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Sample Description: NB3156FB Grab Water LL Sample # WW 8673114
Newark Bay Phase III Sediment Sampling LL Group # 1727500
Account # 12798

Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/01/2016 10:00 by JH Tierra Solutions, Inc.

Submitted: 11/01/2016 20:53
Reported: 12/09/2016 09:20

N7417 SDG#: NB374-17FB

Sample Comments
State of New Jersey Lab Certification No. PAO11l

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst
No. Date and Time
02898 VOCs 8260B SW-846 8260B 25mL 1 I163131AA 11/08/2016 12:45 Kerri E Legerlotz
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 I163131AA 11/08/2016 12:45 Kerri E Legerlotz
14241 SVOAs 8270D MINI SW-846 8270D 1 16308WAHO26 11/08/2016 01:38 Catherine E
Bachman
10262 PAH, Alkyl PAH Water SW-846 8270D SIM 1 16308WABO26 11/04/2016 14:23 Joseph M Gambler
8270D SIM Modified
11012 Alkyl PAH Extract SW-846 3510C 1 16308WAB026 11/03/2016 23:10 Karen L Beyer
11010 8270D BNA Extraction SW-846 3510C 2 16308WAHO026 11/04/2016 17:30 Kate E Lutte
01635 TPH-GRO water C6-C10 SW-846 8015B 1 16308B20A 11/03/2016 19:12 Brett W Kenyon
01146 GC VOA Water Prep SW-846 5030B 1 16308B20A 11/03/2016 19:12 Brett W Kenyon
10407 Herbicides in Water SW-846 8151A 1 163120015A 11/11/2016 10:10 Heather M Miller
12013 PCBs in Water - Low Level SW-846 8082 1 163080028A 11/06/2016 15:54 Jessica L Miller
12026 PCB Waters Ext. - Low SW-846 3510C 1 163080028A 11/03/2016 23:10 Karen L Beyer
Level
00816 Water Sample Herbicide SW-846 8151A 1 163120015A 11/07/2016 17:30 Ryan J Dowdy
Extract
11554 TEPH C9-C40 incl. Totals SW-846 8015B 1 163090004A 11/10/2016 10:54 Heather E Williams
modified
11596 Water Ext. for SHC SW-846 3510C 1 163090004A 11/04/2016 21:50 Karen L Beyer
10915 Dioxins/Furans in Water - EPA 1613B October 1 16305004 11/07/2016 17:35 Michael A Ziegler
1613 1994
13708 PCB Congeners 1668A Water EPA 1668A PCB 1 16309002 11/09/2016 23:39 Michael A Ziegler
Congeners
10914 Dioxins/Furans in Water - EPA 1613B October 1 16305004 11/04/2016 08:45 Tyler K Daley
SepF 1994
13235 PCB Congeners in EPA 1668A PCB 1 16309002 11/08/2016 13:00 Tyler K Daley
Water-SepF Congeners
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® ] 11720 Northcreek Pkwy N, Suite 400
<~ eurofins Bothell, WA 95011
- - 425.686.1996 Phone

Frontier Global Sciences 25,686,306 Fax

Project: Mercury
Project Number: NB374
Project Manager: Carlie T. Thompson

Tierra Solutions, Inc
2 Tower Center Boulevard, 10th Floor
East Brunswick NJ, 08816

Reported:
06-Dec-16 16:20

NB3156FB
1611120-01
Detection Reporting
Analyte Result Limit Limit Units Dilution Batch Prepared  Sequence Analyzed Method Notes
Sample Preparation: EFGS-013 Methyl Hg Distillation for Water
Methyl Mercury (as Mercury) ND 0.026 0.050 ng/L 1.25 F611518 30-Nov-16  6L02006  01-Dec-16 EPA QM-12,U
1630/FGS-070
Sample Preparation: EPA 1631E BrCl Oxidation
Mercury ND 0.08 0.50 ng/L 1 F611373 03-Nov-16  6K16024  16-Nov-16 EPA 1631E U
Eurofins Frontier Global Sciences, Inc. The results in this report only apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its entirety.
NB374 Page 212 of 14472 [Page 31 of 742 |

Amy Goodall, Project Manager
Page 198 of 260



Sample ID: NB3156FB EPA Method 1699
Client Data Sample Data Laboratory Data
Name: Tierra Solutions, Inc. Matrix: Water Lab Sample: 1601387-08 Date Received:  04-Nov-2016 8:54
Project: Newark Bay Sampling Phase II1 Sample Size:  0.996 L QC Batch: B6K0027 Date Extracted: 04-Nov-2016 8:25
Date Collected: 01-Nov-2016 10:00 Date Analyzed:
Analyte Conc. (pg/L) DL EMPC Qualifiers Labeled Standard %R LCL-UCL  Qualifiers
Hexachlorobenzene 7.17 J,B IS 13C6-Hexachlorobenzene 72.5 5-120
alpha-BHC ND 2.10 IS 13C6-alpha-BHC 79.4 32- 130
Lindane (gamma-BHC) ND 2.95 IS 13C6-Lindane (gamma-BHC) 85.8 11- 120
beta-BHC ND 3.41 IS 13C6-beta-BHC 92.1 32- 130
delta-BHC ND 232 IS 13C6-delta-BHC 96.1 36- 137
Heptachlor ND 0.642 IS 13C10-Heptachlor 102 5-120
Aldrin ND 1.32 IS 13C12-Aldrin 88.2 5- 120
Oxychlordane ND 3.59 IS 13C10-Oxychlordane 106 23- 135
cis-Heptachlor Epoxide ND 2.62 IS 13C10-cis-Heptachlor Epoxide 107 27- 137
trans-Heptachlor Epoxide =~ ND 9.40 IS 13C10-trans-Chlordane (gamma) 100 21- 132
trans-Chlordane (gamma)  ND 3.99 IS 13C10-trans-Nonachlor 97.7 14- 136
trans-Nonachlor ND 3.09 IS 13C9-Endosulfan I (alpha) 99.8 15- 148
cis-Chlordane (alpha) ND 2.84 IS 13C12-2,4'-DDE 94.8 47- 160
Endosulfan I (alpha) ND 3.88 IS 13C12-4,4'-DDE 104 47- 160
2,4'-DDE ND 0.920 IS 13C12-Dieldrin 96.9 40- 151
4,4'-DDE 5.24 J IS 13C12-Endrin 98.7 35- 155
Dieldrin 7.59 J IS 13C10-cis-Nonachlor 103 36- 139
Endrin ND 4.46 IS 13C9-Endosulfan II (beta) 95.7 5-122
cis-Nonachlor ND 4.39 IS 13C12-2,4'-DDD 113 5-199
Endosulfan II (beta) ND 14.2 IS 13C12-2,4-DDT 120 5-199
2,4'-DDD ND 1.71 IS 13C12-4,4-DDD 116 5- 120
2,4'-DDT ND 2.48 IS 13C12-4,4-DDT 119 5-120
4,4'-DDD ND 1.56 IS 13C9-Endosulfan Sulfate 96.8 15- 148
44'-DDT ND 227 IS 13C12-Methoxychlor 109 5-120
Endosulfan Sulfate ND 6.61 IS 13C10-Mirex 89.8 5-120
4,4'-Methoxychlor ND 1.37 IS 13C12-Endrin Aldehyde 83.9 15- 148
Mirex ND 0.869 IS 13C12-Endrin Ketone 99.2 15- 148
Endrin Aldehyde ND 2.99
Endrin Ketone ND 4.38

DL - Sample specifc es!

timated detection limit

EMPC - Estimated maximum possible concentration

LCL-UCL - Lower control limit - upper control limit




Sample Description: NB3158FB Grab Water LL Sample # WW 8687682
Newark Bay Phase III Sediment Sampling LL Group # 1731016
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd

Submitted: 11/09/2016 20:00 10th Floor

Reported: 12/16/2016 10:54 East Brunswick NJ 08816

37701 SDG#: NB377-17FB

CAT fod Dilution
No. Analysis Name CAS Number Result gr:;ti::\tion Factor
GC/MS Volatiles SW-846 8260B 25mL ug/1 ug/1
purge

02898 1,2-Dichlorobenzene 95-50-1 N.D. 1.0 1
02898 1,3-Dichlorobenzene 541-73-1 N.D. 1.0 1
02898 1,4-Dichlorobenzene 106-46-7 N.D. 1.0 1
02898 1,2,4-Trichlorobenzene 120-82-1 N.D. 1.0 1
GC/MS Semivolatiles SW-846 8270D ug/1 ug/1
14241 Acetophenone 98-86-2 N.D. 1 1
14241 Atrazine 1912-24-9 N.D. 5 1
14241 Benzaldehyde 100-52-7 N.D. 5 1
14241 Benzidine 92-87-5 N.D. 60 1
14241 Benzoic acid 65-85-0 N.D. 15 1
14241 1,1'-Biphenyl 92-52-4 N.D. 1 1
14241 4-Bromophenyl-phenylether 101-55-3 N.D. 1 1
14241 Butylbenzylphthalate 85-68-7 N.D. 5 1
14241 Di-n-butylphthalate 84-74-2 N.D. 5 1
14241 Caprolactam 105-60-2 N.D. 15 1
14241 Carbazole 86-74-8 N.D. 1 1
14241 4-Chloro-3-methylphenol 59-50-7 N.D. 1 1
14241 4-Chloroaniline 106-47-8 N.D. 4 1
14241 Dbis(2-Chloroethoxy)methane 111-91-1 N.D. 1 1
14241 bis(2-Chloroethyl)ether 111-44-4 N.D. 1 1
14241 2-Chloronaphthalene 91-58-7 N.D. 1 1
14241 2-Chlorophenol 95-57-8 N.D. 1 1
14241 4-Chlorophenyl-phenylether 7005-72-3 N.D. 1 1
14241 2,2'-oxybis(l1-Chloropropane) 108-60-1 N.D. 1 1

Bis(2-chloroisopropyl) ether CAS #39638-32-9 and

2,2'-0Oxybis (1-chloropropane) CAS #108-60-1 cannot be separated

chromatographically. The reported result represents the combined

total of both compounds.
14241 Dibenzofuran 132-64-9 N.D. 1 1
14241 3,3'-Dichlorobenzidine 91-94-1 N.D. 5 1
14241 2,4-Dichlorophenol 120-83-2 N.D. 1 1
14241 Diethylphthalate 84-66-2 N.D. 5 1
14241 2,4-Dimethylphenol 105-67-9 N.D. 1 1
14241 Dimethylphthalate 131-11-3 N.D. 5 1
14241 4,6-Dinitro-2-methylphenol 534-52-1 N.D. 15 1
14241 2,4-Dinitrophenol 51-28-5 N.D. 30 1
14241 2,4-Dinitrotoluene 121-14-2 N.D. 5 1
14241 2,6-Dinitrotoluene 606-20-2 N.D. 1 1
14241 1,2-Diphenylhydrazine 122-66-7 N.D. 1 1
14241 bis(2-Ethylhexyl)phthalate 117-81-7 N.D. 5 1
14241 Hexachlorobutadiene 87-68-3 N.D. 1 1
14241 Hexachlorocyclopentadiene 77-47-4 N.D. 15 1
14241 Hexachloroethane 67-72-1 N.D. 5 1
14241 Isophorone 78-59-1 N.D. 1 1
14241 2-Methylphenol 95-48-7 N.D. 1 1
14241 4-Methylphenol 106-44-5 N.D. 1 1
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Sample Description: NB3158FB Grab Water LL Sample # WW 8687682
Newark Bay Phase III Sediment Sampling LL Group # 1731016
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd

Submitted: 11/09/2016 20:00 10th Floor

Reported: 12/16/2016 10:54 East Brunswick NJ 08816

37701 SDG#: NB377-17FB

CAT fod Dilution
No. Analysis Name CAS Number Result gr:;ti::\tion Factor
GC/MS Semivolatiles SW-846 8270D ug/1 ug/1
3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported
for 4-methylphenol represents the combined total of both compounds.
14241 2-Nitroaniline 88-74-4 N.D 1 1
14241 3-Nitroaniline 99-09-2 N.D 1 1
14241 4-Nitroaniline 100-01-6 N.D 1 1
14241 Nitrobenzene 98-95-3 N.D 1 1
14241 2-Nitrophenol 88-75-5 N.D 1 1
14241 4-Nitrophenol 100-02-7 N.D 30 1
14241 N-Nitroso-di-n-propylamine 621-64-7 N.D 1 1
14241 N-Nitrosodiphenylamine 86-30-6 N.D. 1 1
N-nitrosodiphenylamine decomposes in the GC inlet forming
diphenylamine. The result reported for N-nitrosodiphenylamine
represents the combined total of both compounds.
14241 Di-n-octylphthalate 117-84-0 N.D 5 1
14241 Pentachlorophenol 87-86-5 N.D 5 1
14241 Phenol 108-95-2 N.D 1 1
14241 Pyridine 110-86-1 N.D 5 1
14241 1,2,4,5-Tetrachlorobenzene 95-94-3 N.D 1 1
14241 2,3,4,6-Tetrachlorophenol 58-90-2 N.D 1 1
14241 2,4,5-Trichlorophenol 95-95-4 N.D 1 1
14241 2,4,6-Trichlorophenol 88-06-2 N.D. 1 1
Due to a change in the extraction concentration process, the surrogate
limits are advisory only until sufficient data points can be obtained to
calculate statistical limits.
The recovery for a target analyte(s) in the Laboratory Control
Spike(s) is outside the QC acceptance limits as noted on the QC
Summary. The following corrective action was taken:
The sample was re-extracted outside the method required holding
time and the QC is again outside of the acceptance limits. All
results are reported from the first trial. Similar results were
obtained in both trials.
GC/MS Semivolatiles SW-846 8270D SIM ug/1 ug/1
Modified
10262 Acenaphthene 83-32-9 N.D. 0.05 1
10262 Acenaphthylene 208-96-8 N.D. 0.05 1
10262 Anthracene 120-12-7 N.D. 0.05 1
10262 Benzo(a)anthracene 56-55-3 N.D. 0.05 1
10262 Benzo (a)pyrene 50-32-8 N.D. 0.05 1
10262 Benzo (b) fluoranthene 205-99-2 N.D. 0.05 1
10262 Benzo (e)pyrene 192-97-2 N.D. 0.05 1
10262 Benzo(g,h,i)perylene 191-24-2 N.D. 0.05 1
10262 Benzo (k) fluoranthene n.a. N.D. 0.05 1
10262 Cl-Benzanthrene/chrysenes n. N.D. 0.05 1
10262 Cl-Fluoranthrenes/pyrenes n.a N.D. 0.05 1
10262 Cl-Fluorenes n.a N.D. 0.05 1
10262 Cl-Naphthalenes n.a N.D. 0.05 1
10262 Cl-Phenanthrenes/anthracenes n.a N.D. 0.05 1
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Sample Description: NB3158FB Grab Water LL Sample # WW 8687682
Newark Bay Phase III Sediment Sampling LL Group # 1731016
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd

Submitted: 11/09/2016 20:00 10th Floor

Reported: 12/16/2016 10:54 East Brunswick NJ 08816

37701 SDG#: NB377-17FB

CAT fod Dilution
No. Analysis Name CAS Number Result g;::;ti::\tion Factor
GC/MS Semivolatiles SW-846 8270D SIM ug/1 ug/1

Modified
10262 C2-Benzanthrene/chrysenes n.a N.D. 0.05 1
10262 C2-Fluoranthrenes/pyrenes n.a N.D. 0.05 1
10262 C2-Fluorenes n.a N.D. 0.05 1
10262 C2-Naphthalenes n.a N.D. 0.05 1
10262 C2-Phenanthrenes/anthracenes n.a N.D. 0.05 1
10262 C3-Benzanthrene/chrysenes n.a N.D. 0.05 1
10262 C3-Fluoranthrenes/pyrenes n.a N.D. 0.05 1
10262 C3-Fluorenes n.a N.D. 0.05 1
10262 C3-Naphthalenes n.a N.D. 0.05 1
10262 C3-Phenanthrenes/anthracenes n.a N.D. 0.05 1
10262 C4-Benzanthrene/chrysenes n.a N.D. 0.05 1
10262 C4-Naphthalenes n.a. N.D. 0.05 1
10262 C4-Phenanthrenes/anthracenes n.a. N.D. 0.05 1
10262 Chrysene 218-01-9 N.D. 0.05 1
10262 Dibenz(a,h)anthracene 53-70-3 N.D. 0.05 1
10262 Fluoranthene 206-44-0 N.D. 0.05 1
10262 Fluorene 86-73-7 N.D. 0.05 1
10262 Indeno(1,2,3-cd)pyrene 193-39-5 N.D. 0.05 1
10262 1-Methylnaphthalene 90-12-0 N.D. 0.05 1
10262 2-Methylnaphthalene 91-57-6 N.D. 0.05 1
10262 Naphthalene 91-20-3 N.D. 0.05 1
10262 Perylene 198-55-0 N.D. 0.05 1
10262 Phenanthrene 85-01-8 N.D. 0.05 1
10262 Pyrene 129-00-0 N.D. 0.05 1
GC Volatiles SW-846 8015B ug/1 ug/1
01635 TPH-GRO water C6-C10 n.a. 81 50 1
Herbicides SW-846 8151A ug/1 ug/1
10407 2,4-D 94-75-7 N.D 0.52 1
10407 2,4-DB 94-82-6 N.D 1.0 1
10407 2,4,5-T 93-76-5 N.D 0.052 1
10407 2,4,5-TP 93-72-1 N.D 0.052 1
Pesticides/PCBs SW-846 8082 ug/1 ug/1
12013 PCB-1016 12674-11-2 N.D 0.011 1
12013 PCB-1221 11104-28-2 N.D 0.011 1
12013 PCB-1232 11141-16-5 N.D 0.011 1
12013 PCB-1242 53469-21-9 N.D 0.011 1
12013 PCB-1248 12672-29-6 N.D 0.011 1
12013 PCB-1254 11097-69-1 N.D 0.011 1
12013 PCB-1260 11096-82-5 N.D 0.011 1
12013 PCB-1262 37324-23-5 N.D 0.011 1
12013 PCB-1268 11100-14-4 N.D 0.011 1
GC Petroleum SW-846 8015B modified ug/l ug/1
Hydrocarbons
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Sample Description: NB3158FB Grab Water LL Sample # WW 8687682
Newark Bay Phase III Sediment Sampling LL Group # 1731016
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd

Submitted: 11/09/2016 20:00 10th Floor

Reported: 12/16/2016 10:54 East Brunswick NJ 08816

37701 SDG#: NB377-17FB

CAT fod Dilution
No. Analysis Name CAS Number Result gi:;ti:ition Factor
GC Petroleum SW-846 8015B modified ug/l ug/1

Hydrocarbons

11554 n-Decane 124-18-5 N.D. 1.0 1
11554 n-Docosane 629-97-0 N.D. 1.0 1
11554 n-Dodecane 112-40-3 N.D. 1.0 1
11554 n-Dotriacontane 544-85-4 N.D. 1.0 1
11554 n-Eicosane 112-95-8 N.D. 1.0 1
11554 n-Heneicosane 629-94-7 N.D. 1.0 1
11554 n-Hentriacontane 630-04-6 N.D. 1.0 1
11554 n-Heptacosane 593-49-7 N.D. 1.0 1
11554 n-Heptadecane 629-78-7 1.5 1.0 1
11554 n-Heptatriacontane 7194-84-5 0.45 J 1.0 1
11554 n-Hexacosane 630-01-3 N.D. 1.0 1
11554 n-Hexadecane 544-76-3 N.D. 1.0 1
11554 n-Hexatriacontane 630-06-8 N.D. 1.0 1
11554 n-Nonacosane 630-03-5 N.D. 1.0 1
11554 n-Nonadecane 629-92-5 N.D. 1.0 1
11554 n-Nonane 111-84-2 N.D. 1.0 1
11554 n-Nonatriacontane 7194-86-7 N.D. 1.0 1
11554 n-Octacosane 630-02-4 N.D. 1.0 1
11554 n-Octadecane 593-45-3 1.4 1.0 1
11554 n-Octatriacontane 7194-85-6 N.D. 1.0 1
11554 n-Pentacosane 629-99-2 N.D. 1.0 1
11554 n-Pentadecane 629-62-9 N.D. 1.0 1
11554 n-Pentatriacontane 630-07-9 N.D. 1.0 1
11554 Phytane 638-36-8 N.D. 1.0 1
11554 Pristane 1921-70-6 N.D. 1.0 1
11554 n-Tetracontane 4181-95-7 N.D. 1.0 1
11554 n-Tetracosane 646-31-1 N.D. 1.0 1
11554 n-Tetradecane 629-59-4 0.92 J 1.0 1
11554 n-Tetratriacontane 14167-59-0 N.D. 1.0 1
11554 Total TPH (C9-C40) n.a. N.D. 100 1
11554 n-Triacontane 638-68-6 N.D. 1.0 1
11554 n-Tricosane 638-67-5 N.D. 1.0 1
11554 n-Tridecane 629-50-5 N.D. 1.0 1
11554 n-Tritriacontane 630-05-7 N.D. 1.0 1
11554 n-Undecane 1120-21-4 N.D. 1.0 1

Target analytes were detected in the method blank associated

with the samples as noted on the QC Summary. Sufficient sample

was not available to perform a second trial, therefore the data is
reported.
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Sample Description: NB3158FB Grab Water LL Sample # WW 8687682
Newark Bay Phase III Sediment Sampling LL Group # 1731016
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd

Submitted: 11/09/2016 20:00 10th Floor

Reported: 12/16/2016 10:54 East Brunswick NJ 08816

37701 SDG#: NB377-17FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
Dioxins/Furans EPA 1613B October pg/1 pg/l

1994
10915 2378-TCDD 1746-01-6 0.317 JQ 2.16 1
10915 12378-PeCDD 40321-76-4 0.399 JBQ 10.8 1
10915 123478-HxCDD 39227-28-6 0.212 JBQ 10.8 1
10915 123678-HxCDD 57653-85-7 N.D. 10.8 1
10915 123789-HxCDD 19408-74-3 N.D. 10.8 1
10915 1234678-HpCDD 35822-46-9 N.D. 10.8 1
10915 OCDD 3268-87-9 1.25  JBQ 21.6 1
10915 2378-TCDF 51207-31-9 N.D. 2.16 1
10915 12378-PeCDF 57117-41-6 N.D. 10.8 1
10915 23478-PeCDF 57117-31-4 0.546 JBQ 10.8 1
10915 123478-HxCDF 70648-26-9 0.143 JBQ 10.8 1
10915 123678-HxCDF 57117-44-9 N.D. 10.8 1
10915 123789-HXCDF 72918-21-9 0.740 JBQ 10.8 1
10915 234678-HxCDF 60851-34-5 N.D. 10.8 1
10915 1234678-HpCDF 67562-39-4 0.204 JBQ 10.8 1
10915 1234789-HpCDF 55673-89-7 0.586 JBQ 10.8 1
10915 OCDF 39001-02-0 1.27 JBQ 21.6 1
Labeled Compounds %Rec Windows
13C12-2378-TCDD 70 25 - 164
13C12-12378-PeCDD 76 25 - 181
13C12-123478-HxCDD 72 32 - 141
13C12-123678-HxCDD 65 28 - 130
13C12-123789-HxCDD 64 28 - 130
13C12-1234678-HpCDD 98 23 - 140
13C12-0CDD 93 17 - 157
13C12-2378-TCDF 59 24 - 169
13C12-12378-PeCDF 87 24 - 185
13C12-23478-PeCDF 68 21 - 178
13C12-123478-HxCDF 78 26 - 152
13C12-123678-HxCDF 76 26 - 123
13C12-234678-HxCDF 59 28 - 136
13C12-123789-HxXCDF 87 29 - 147
13C12-1234678-HpCDF 94 28 - 143
13C12-1234789-HpCDF 90 26 - 138
13C12-0CDF 98 17 - 157

Dioxing/Furans Data Qualifiers:

Detected in Method Blank

Undetected

Estimated concentration between Estimated Detection Limit and Minimum Reporting Level
Exceeds calibration range

Confirmed quantitation on secondary GC column

EMPC - Estimated Maximum Possible Concentration

OQ0Om«Ccw
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Sample Description: NB3158FB Grab Water LL Sample # WW 8687682
Newark Bay Phase III Sediment Sampling LL Group # 1731016
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd

Submitted: 11/09/2016 20:00 10th Floor

Reported: 12/16/2016 10:54 East Brunswick NJ 08816

37701 SDG#: NB377-17FB

CAT . Dilution
No. Analysis Name CAS Number Result MRL Factor

F Interference is present

S Saturation of detection signal
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Sample Description: NB3158FB Grab Water LL Sample # WW 8687682
Newark Bay Phase III Sediment Sampling LL Group # 1731016
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd

Submitted: 11/09/2016 20:00 10th Floor

Reported: 12/16/2016 10:54 East Brunswick NJ 08816

37701 SDG#: NB377-17FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1

Congeners
13708 PCB1 2051-60-7 N.D. 19.4 1
13708 PCB10 33146-45-1 N.D. 48.6 1
13708 PCB103 60145-21-3 N.D. 48.6 1
13708 PCB104 56558-16-8 N.D. 48.6 1
13708 PCB105 32598-14-4 N.D. 48.6 1
13708 PCB106 70424-69-0 N.D. 48.6 1
13708 PCB107 70424-68-9 N.D. 48.6 1
13708 PCB108+124 n.a. N.D. 97.2 1
13708 PCB11 2050-67-1 N.D. 97.2 1
13708 PCB110+115 n.a. N.D. 97.2 1
13708 PCB1l1l 39635-32-0 N.D. 48.6 1
13708 PCB112 74472-36-9 N.D. 48.6 1
13708 PCB114 74472-37-0 N.D. 48.6 1
13708 PCB118 31508-00-6 N.D. 97.2 1
13708 PCB12+13 n.a. N.D. 48.6 1
13708 PCB120 68194-12-7 N.D. 48.6 1
13708 PCB121 56558-18-0 N.D. 48.6 1
13708 PCB122 76842-07-4 N.D. 48.6 1
13708 PCB123 65510-44-3 N.D. 48.6 1
13708 PCB126 57465-28-8 N.D. 48.6 1
13708 PCB127 39635-33-1 N.D. 48.6 1
13708 PCB128+166 n.a. N.D. 97.2 1
13708 PCB129+138+163 n.a. N.D. 194 1
13708 PCB130 52663-66-8 N.D. 48.6 1
13708 PCB131 61798-70-7 N.D. 48.6 1
13708 PCB132 38380-05-1 N.D. 48.6 1
13708 PCB133 35694-04-3 N.D. 48.6 1
13708 PCB134 52704-70-8 N.D. 97.2 1
13708 PCB135+151 n.a. N.D. 97.2 1
13708 PCB136 38411-22-2 N.D. 48.6 1
13708 PCB137 35694-06-5 N.D. 48.6 1
13708 PCB139+140 n.a. N.D. 97.2 1
13708 PCB1l4 34883-41-5 N.D. 19.4 1
13708 PCB1l41 52712-04-6 N.D. 48.6 1
13708 PCB142 41411-61-4 N.D. 48.6 1
13708 PCB143 68194-15-0 N.D. 97.2 1
13708 PCB144 68194-14-9 N.D. 48.6 1
13708 PCB145 74472-40-5 N.D. 48.6 1
13708 PCB146 51908-16-8 N.D. 48.6 1
13708 PCB147+149 n.a. N.D. 97.2 1
13708 PCB148 74472-41-6 N.D. 48.6 1
13708 PCB15 2050-68-2 N.D. 48.6 1
13708 PCB150 68194-08-1 N.D. 48.6 1
13708 PCB152 68194-09-2 N.D. 48.6 1
13708 PCB153+168 n.a. N.D. 97.2 1
13708 PCB154 60145-22-4 N.D. 97.2 1
13708 PCB155 33979-03-2 N.D. 48.6 1
13708 PCB156+157 n.a. N.D. 97.2 1
13708 PCB158 74472-42-7 N.D. 48.6 1
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Sample Description: NB3158FB Grab Water LL Sample # WW 8687682
Newark Bay Phase III Sediment Sampling LL Group # 1731016
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd

Submitted: 11/09/2016 20:00 10th Floor

Reported: 12/16/2016 10:54 East Brunswick NJ 08816

37701 SDG#: NB377-17FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1

Congeners
13708 PCB159 39635-35-3 N.D. 48.6 1
13708 PCB16 38444-78-9 N.D. 19.4 1
13708 PCB160 41411-62-5 N.D. 194 1
13708 PCB161 74472-43-8 N.D. 48.6 1
13708 PCB162 39635-34-2 N.D. 48.6 1
13708 PCB164 74472-45-0 N.D. 48.6 1
13708 PCB165 74472-46-1 N.D. 48.6 1
13708 PCB167 52663-72-6 N.D. 48.6 1
13708 PCB169 32774-16-6 N.D. 48.6 1
13708 PCB17 37680-66-3 N.D. 19.4 1
13708 PCB170 35065-30-6 N.D. 48.6 1
13708 PCB171+173 n.a. N.D. 97.2 1
13708 PCB172 52663-74-8 N.D. 48.6 1
13708 PCB174 38411-25-5 N.D. 48.6 1
13708 PCB175 40186-70-7 N.D. 48.6 1
13708 PCB176 52663-65-7 N.D. 48.6 1
13708 PCB177 52663-70-4 N.D. 48.6 1
13708 PCB178 52663-67-9 N.D. 48.6 1
13708 PCB179 52663-64-6 N.D. 48.6 1
13708 PCB18+30 n.a. N.D. 48.6 1
13708 PCB180+193 n.a. N.D. 97.2 1
13708 PCB181 74472-47-2 N.D. 48.6 1
13708 PCB182 60145-23-5 N.D. 48.6 1
13708 PCB183+185 n.a. N.D. 97.2 1
13708 PCB184 74472-48-3 N.D. 48.6 1
13708 PCB186 74472-49-4 N.D. 48.6 1
13708 PCB187 52663-68-0 N.D. 48.6 1
13708 PCB188 74487-85-7 N.D. 48.6 1
13708 PCB189 39635-31-9 N.D. 48.6 1
13708 PCB19 38444-73-4 N.D. 19.4 1
13708 PCB190 41411-64-7 N.D. 48.6 1
13708 PCB191 74472-50-7 N.D. 48.6 1
13708 PCB192 74472-51-8 N.D. 48.6 1
13708 PCB194 35694-08-7 N.D. 48.6 1
13708 PCB195 52663-78-2 N.D. 48.6 1
13708 PCB196 42740-50-1 N.D. 48.6 1
13708 PCB197+200 n.a. N.D. 97.2 1
13708 PCB198+199 n.a. N.D. 97.2 1
13708 PCB2 2051-61-8 N.D. 19.4 1
13708 PCB20+28 n.a. N.D. 48.6 1
13708 PCB201 40186-71-8 N.D. 48.6 1
13708 PCB202 2136-99-4 N.D. 97.2 1
13708 PCB203 52663-76-0 N.D. 48.6 1
13708 PCB204 74472-52-9 N.D. 48.6 1
13708 PCB205 74472-53-0 N.D. 48.6 1
13708 PCB206 40186-72-9 N.D. 48.6 1
13708 PCB207 52663-79-3 N.D. 48.6 1
13708 PCB208 52663-77-1 N.D. 48.6 1
13708 PCB209 2051-24-3 N.D. 48.6 1
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Sample Description: NB3158FB Grab Water
Newark Bay Phase III Sediment Sampling

LL Sample # WW 8687682
LL Group # 1731016

Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling
Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd
Submitted: 11/09/2016 20:00 10th Floor
Reported: 12/16/2016 10:54 East Brunswick NJ 08816
37701 SDG#: NB377-17FB
CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1
Congeners
13708 PCB21+33 n.a. N.D. 48.6 1
13708 PCB22 38444-85-8 N.D. 19.4 1
13708 PCB23 55720-44-0 N.D. 19.4 1
13708 PCB24 55702-45-9 N.D. 19.4 1
13708 PCB25 55712-37-3 N.D. 19.4 1
13708 PCB26+29 n.a. N.D. 48.6 1
13708 PCB27 38444-76-7 N.D. 19.4 1
13708 PCB3 2051-62-9 N.D. 48.6 1
13708 PCB31 16606-02-3 N.D. 48.6 1
13708 PCB32 38444-77-8 N.D. 19.4 1
13708 PCB34 37680-68-5 N.D. 19.4 1
13708 PCB35 37680-69-6 N.D. 19.4 1
13708 PCB36 38444-87-0 N.D. 19.4 1
13708 PCB37 38444-90-5 N.D. 19.4 1
13708 PCB38 53555-66-1 N.D. 19.4 1
13708 PCB39 38444-88-1 N.D. 19.4 1
13708 PCB4 13029-08-8 N.D. 48.6 1
13708 PCB40+71 n.a. N.D. 97.2 1
13708 PCB41 52663-59-9 N.D. 97.2 1
13708 PCB42 36559-22-5 N.D. 48.6 1
13708 PCB43 70362-46-8 N.D. 48.6 1
13708 PCB44+47+65 n.a. N.D. 97.2 1
13708 PCB45 70362-45-7 N.D. 48.6 1
13708 PCB46 41464-47-5 N.D. 19.4 1
13708 PCB48 70362-47-9 N.D. 48.6 1
13708 PCB49+69 n.a. N.D. 97.2 1
13708 PCB5 16605-91-7 N.D. 19.4 1
13708 PCB50+53 n.a. N.D. 97.2 1
13708 PCB51 68194-04-7 N.D. 48.6 1
13708 PCB52 35693-99-3 N.D. 48.6 1
13708 PCB54 15968-05-5 N.D. 48.6 1
13708 PCBS5 74338-24-2 N.D. 48.6 1
13708 PCBS6 41464-43-1 N.D. 48.6 1
13708 PCB57 70424-67-8 N.D. 48.6 1
13708 PCB58 41464-49-7 N.D. 48.6 1
13708 PCB59+62+75 n.a. N.D. 97.2 1
13708 PCB6 25569-80-6 N.D. 19.4 1
13708 PCB60 33025-41-1 N.D. 48.6 1
13708 PCB61+70+74+76 n.a. N.D. 194 1
13708 PCB63 74472-34-7 N.D. 48.6 1
13708 PCB64 52663-58-8 N.D. 48.6 1
13708 PCB66 32598-10-0 N.D. 48.6 1
13708 PCB67 73575-53-8 N.D. 48.6 1
13708 PCB68 73575-52-7 N.D. 48.6 1
13708 PCB7 33284-50-3 N.D. 19.4 1
13708 PCB72 41464-42-0 N.D. 48.6 1
13708 PCB73 74338-23-1 N.D. 48.6 1
13708 PCB77 32598-13-3 N.D. 48.6 1
13708 PCB78 70362-49-1 N.D. 48.6 1
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Sample Description: NB3158FB Grab Water
Newark Bay Phase III Sediment Sampling

LL Sample # WW 8687682
LL Group # 1731016

Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling
Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd
Submitted: 11/09/2016 20:00 10th Floor
Reported: 12/16/2016 10:54 East Brunswick NJ 08816
37701 SDG#: NB377-17FB
CAT . Dilution
No. Analysis Name CAS Number Result MRL Factor
PCB Congeners EPA 1668A PCB pg/1 pg/1
Congeners
13708 PCB79 41464-48-6 N.D. 48.6 1
13708 PCBS8 34883-43-7 N.D. 48.6 1
13708 PCB80 33284-52-5 N.D. 48.6 1
13708 PCB81 70362-50-4 N.D. 48.6 1
13708 PCB82 52663-62-4 N.D. 48.6 1
13708 PCB83 60145-20-2 N.D. 97.2 1
13708 PCB84 52663-60-2 N.D. 19.4 1
13708 PCB85+116+117 n.a. N.D. 97.2 1
13708 PCB86+87+97+109+119+125 n.a. N.D. 194 1
13708 PCB88 55215-17-3 N.D. 48.6 1
13708 PCB89 73575-57-2 N.D. 48.6 1
13708 PCBY9 34883-39-1 N.D. 19.4 1
13708 PCB90+101+113 n.a. N.D. 194 1
13708 PCB91 68194-05-8 N.D. 48.6 1
13708 PCB92 52663-61-3 N.D. 48.6 1
13708 PCB93+100 n.a. N.D. 194 1
13708 PCB94 73575-55-0 N.D. 48.6 1
13708 PCB95 38379-99-6 N.D. 194 1
13708 PCB96 73575-54-9 N.D. 48.6 1
13708 PCB98+102 n.a. N.D. 194 1
13708 PCB99 38380-01-7 N.D. 97.2 1

The summation PCBs reported cannot be resolved under the chromatographic

The concentration(s) reported is the combined
total of the PCBs and would be the maximum possible concentration for any
individual PCB of interest.

conditions used for sample analysis.

Labeled Compounds
13C12-PCB1
13C12-PCB3
13C12-PCB4
13C12-PCB15
13C12-PCB19
13C12-PCB28
13C12-PCB37
13C12-PCB54
13C12-PCB77
13C12-PCB81
13C12-PCB104
13C12-PCB105
13C12-PCB111
13C12-PCB114
13C12-PCB118
13C12-PCB123
13C12-PCB126
13C12-PCB155
13C12-PCB167
13C12-PCB169

%Rec
56
59
62
74
61
72
86
92
90
87
88
105
83
97
96
100
100
99
100
96

Windows
15 - 150
15 - 150
25 - 150
25 - 150
25 - 150
30 - 135
25 - 150
25 - 150
25 - 150
25 - 150
25 - 150
25 - 150
30 - 135
25 - 150
25 - 150
25 - 150
25 - 150
25 - 150
25 - 150
25 - 150
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Sample Description: NB3158FB Grab Water LL Sample # WW 8687682
Newark Bay Phase III Sediment Sampling LL Group # 1731016
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd

Submitted: 11/09/2016 20:00 10th Floor

Reported: 12/16/2016 10:54 East Brunswick NJ 08816

37701 SDG#: NB377-17FB

CAT Dilution
No. Analysis Name CAS Number Result MRL Factor
Labeled Compounds %Rec Windows
13C12-PCB178 88 30 - 135
13C12-PCB188 78 25 - 150
13C12-PCB189 89 25 - 150
13C12-PCB202 86 25 - 150
13C12-PCB205 90 25 - 150
13C12-PCB206 95 25 - 150
13C12-PCB208 91 25 - 150
13C12-PCB209 99 25 - 150
13C12-PCB156+157 101 25 - 150
13C12-PCB8 61 25 - 150
13C12-PCB32 68 25 - 150
13C12-PCB31 78 25 - 150
13C12-PCB47 65 25 - 150
13C12-PCBS9S5 82 25 - 150
13C12-PCB70 80 25 - 150
13C12-PCB60 86 25 - 150
13C12-PCB85 80 25 - 150
13C12-PCB133 79 25 - 150
13C12-PCB141 84 25 - 150
13C12-PCB127 97 25 - 150
13C12-PCB128 85 25 - 150
13C12-PCB162 106 25 - 150
13C12-PCB180 76 25 - 150

Dioxing/Furans Data Qualifiers:

Detected in Method Blank

Undetected

Estimated concentration between Method Detection Limit and Minimum Reporting Level
Exceeds calibration range

Confirmed quantitation on secondary GC column

EMPC - Estimated Maximum Possible Concentration

Interference is present

Saturation of detection signal

wWTOoOOmM~«Cw
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Sample Description:

NB3158FB Grab Water
Newark Bay Phase III Sediment Sampling

LL Sample # WW 8687682
LL Group # 1731016

Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling
Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd
Submitted: 11/09/2016 20:00 10th Floor
Reported: 12/16/2016 10:54 East Brunswick NJ 08816
37701 SDG#: NB377-17FB
Sample Comments
State of New Jersey Lab Certification No. PAO11l
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02898 VOCs 8260B SW-846 8260B 25mL 1 I163262AA 11/21/2016 12:43 Kerri E Legerlotz 1
purge
01163 GC/MS VOA Water Prep SW-846 5030B 1 I163262AA 11/21/2016 12:43 Kerri E Legerlotz 1
14241 SVOAs 8270D MINI SW-846 8270D 1 16320WAMO26 11/17/2016 16:56 Catherine E 1
Bachman
10262 PAH, Alkyl PAH Water SW-846 8270D SIM 1 16315WAIO26 11/15/2016 08:50 Joseph M Gambler 1
8270D SIM Modified
11012 Alkyl PAH Extract SW-846 3510C 1 16315WAIO26 11/11/2016 08:00 Bradley W 1
VanLeuven
11010 8270D BNA Extraction SW-846 3510C 1 16320WAMO26 11/16/2016 09:00 Bradley W 1
VanLeuven
01635 TPH-GRO water C6-C10 SW-846 8015B 1 16321C20A 11/17/2016 14:48 Jeremy C Giffin 1
01146 GC VOA Water Prep SW-846 5030B 1 16321C20A 11/17/2016 14:48 Jeremy C Giffin 1
10407 Herbicides in Water SW-846 8151A 1 163200022A 11/17/2016 11:17 Heather M Miller 1
12013 PCBs in Water - Low Level SW-846 8082 1 163200018A 11/21/2016 18:50 Jessica L Miller 1
12026 PCB Waters Ext. - Low SW-846 3510C 1 163200018A 11/16/2016 02:20 Denise L Trimby 1
Level
00816 Water Sample Herbicide SW-846 8151A 1 163200022A 11/16/2016 08:00 David S Schrum 1
Extract
11554 TEPH C9-C40 incl. Totals SW-846 8015B 1 163160001A 11/15/2016 20:04 Heather E Williams 1
modified
11596 Water Ext. for SHC SW-846 3510C 1 163160001A 11/11/2016 18:45 Shawn J McMullen 1
10915 Dioxins/Furans in Water - EPA 1613B October 1 16317002 11/16/2016 00:53 Michael A Ziegler 1
1613 1994
13708 PCB Congeners 1668A Water EPA 1668A PCB 1 16321003 11/18/2016 16:08 Michael A Ziegler 1
Congeners
10914 Dioxins/Furans in Water - EPA 1613B October 1 16317002 11/14/2016 15:30 Alex L Barton 1
SepF 1994
13235 PCB Congeners in EPA 1668A PCB 1 16321003 11/16/2016 14:50 Alex L Barton 1
Water-SepF Congeners
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Sample Description: NB3158FB Grab Water
Newark Bay Phase III Sediment Sampling

LL Sample # WW 8687683
LL Group # 1731016

Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling
Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd
Submitted: 11/09/2016 20:00 10th Floor
Reported: 12/16/2016 10:54 East Brunswick NJ 08816
37702 SDG#: NB377-18FB
CAT Dilution
) Method
Analysis Name CAS Number

No. Y Result Detection Limit Factor
Metals SW-846 6010C mg/1 mg/1
07070 Titanium in Water 7440-32-6 N.D. 0.0013 1

SW-846 6020 mg/1 mg/1
06023 Aluminum 7429-90-5 N.D. 0.0231 1
06024 Antimony 7440-36-0 N.D. 0.00048 1
06025 Arsenic 7440-38-2 N.D. 0.00068 1
06026 Barium 7440-39-3 N.D. 0.00096 1
06027 Beryllium 7440-41-7 N.D. 0.00011 1
06028 Cadmium 7440-43-9 N.D. 0.00019 1
06029 Calcium 7440-70-2 N.D. 0.0981 1
06031 Chromium 7440-47-3 N.D. 0.00059 1
06032 Cobalt 7440-48-4 N.D. 0.00020 1
06033 Copper 7440-50-8 N.D. 0.00052 1
06034 Iron 7439-89-6 N.D. 0.0337 1
06035 Lead 7439-92-1 N.D. 0.000090 1
06036 Magnesium 7439-95-4 N.D. 0.0117 1
06037 Manganese 7439-96-5 N.D. 0.00088 1
06039 Nickel 7440-02-0 N.D. 0.00085 1
06040 Potassium 7440-09-7 N.D. 0.0669 1
06041 Selenium 7782-49-2 N.D. 0.00044 1
06042 Silver 7440-22-4 N.D. 0.00012 1
06043 Sodium 7440-23-5 N.D. 0.0468 1
06045 Thallium 7440-28-0 N.D. 0.00016 1
06048 Vanadium 7440-62-2 N.D. 0.00020 1
06049 Zinc 7440-66-6 N.D. 0.0035 1
Wet Chemistry SW-846 9012A mg/1 mg/1
08255 Total Cyanide (water) 57-12-5 N.D 0.0050 1

SW-846 9060A mg/1 mg/1
00354 Total Organic Carbon (Quad) n.a. N.D. 0.50 1

The reported result is the average of the following trials:

0 mg/1

0 mg/1

0 mg/1

0 mg/1
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Sample Description: NB3158FB Grab Water LL Sample # WW 8687683
Newark Bay Phase III Sediment Sampling LL Group # 1731016
Account # 12798
Project Name: Newark Bay Phase III Sediment Sampling

Collected: 11/09/2016 11:40 by JH Tierra Solutions, Inc.
2 Tower Center Blvd

Submitted: 11/09/2016 20:00 10th Floor

Reported: 12/16/2016 10:54 East Brunswick NJ 08816

37702 SDG#: NB377-18FB

Sample Comments

State of New Jersey Lab Certification No. PAO11l
The analysis for mercury and methyl mercury was subcontracted to another
laboratory. See attached reports.

B (for Inorganic tests) = estimated value: The result is >/= the Method
Detection Limit (MDL)

and < the Limit of Quantitation (LOQ) .

Note: LOQ = PQL

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Laboratory Sample Analysis Record
Method

CAT Analysis Name Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07070 Titanium in Water SW-846 6010C 1 163260635004 11/23/2016 12:24 Joanne M Gates 1
06023 Aluminum SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06024 Antimony SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06025 Arsenic SW-846 6020 1 1632660500022 11/24/2016 01:04 Sarah L Burt 1
06026 Barium SW-846 6020 1 163266050002D 11/24/2016 01:04 Sarah L Burt 1
06027 Beryllium SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06028 Cadmium SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06029 Calcium SW-846 6020 1 163266050002B 11/24/2016 01:04 Sarah L Burt 1
06031 Chromium SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06032 Cobalt SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06033 Copper SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06034 Iron SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06035 Lead SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06036 Magnesium SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06037 Manganese SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06039 Nickel SW-846 6020 1 1632660500022 11/24/2016 01:04 Sarah L Burt 1
06040 Potassium SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06041 Selenium SW-846 6020 1 163266050002B 11/24/2016 01:04 Sarah L Burt 1
06042 Silver SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06043 Sodium SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06045 Thallium SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06048 Vanadium SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
06049 Zinc SW-846 6020 1 163266050002A 11/24/2016 01:04 Sarah L Burt 1
10635 ICP-WW, 3005A (tot rec) - SW-846 3005A 1 163260635004 11/23/2016 05:04 James L Mertz 1
U4
06050 ICPMS-Water, 3020A - U3 SW-846 3010A 1 163266050002 11/23/2016 05:30 James L Mertz 1
modified
08255 Total Cyanide (water) SW-846 9012A 1 16327117101A 11/22/2016 12:36 Dein K Bernot 1
00354 Total Organic Carbon SW-846 9060A 1 16316667601A 11/11/2016 13:55 Drew M Gerhart 1
(Quad)
08256 Cyanide Water SW-846 9012A 1 16327117101A 11/22/2016 08:45 Nancy J Shoop 1
Distillation
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® ] 11720 Northcreek Pkwy N, Suite 400
<~ eurofins Bothell, WA 95011
- - 425.686.1996 Phone

Frontier Global Sciences 25,686,306 Fax

Project: Mercury
Project Number: NB377
Project Manager: Carlie T. Thompson

Tierra Solutions, Inc
2 Tower Center Boulevard, 10th Floor
East Brunswick NJ, 08816

Reported:
15-Dec-16 10:25

NB3158FB
1611373-01
Detection Reporting
Analyte Result Limit Limit Units Dilution Batch Prepared  Sequence Analyzed Method Notes
Sample Preparation: EFGS-013 Methyl Hg Distillation for Water
Methyl Mercury (as Mercury) ND 0.026 0.050 ng/L 1.25 F612306 06-Dec-16  6L08026  07-Dec-16 EPA QM-12,U
1630/FGS-070
Sample Preparation: EPA 1631E BrCl Oxidation
Mercury 0.19 0.08 0.50 ng/L 1 F611454 11-Nov-16 ~ 6K23007  22-Nov-16  EPA 1631E J
Eurofins Frontier Global Sciences, Inc. The results in this report only apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its entirety.

Amy Goodall, Project Manager
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CORE COLLECTION FORM
NEWARK BAY PHASE HI SEDIMENT INVESTIGATION
(Sheet 1 of 1)

1 A
Dalte: LD 24 Start Time: m{ D— oD
End Time: _ | P 5
1 Location ID: \Z,?[/} O
© V
Water Depth and precise time measured D . 0 -120 '
HI. | Physical Description: Mts(”ﬂ“e”\ Nrewmr K %"\7' =R 30/16/{6
Iv. Weather at Time of Coring:

- Wind Speed/Direction: E
Temperature: EJ{ 9
- Precipitation: v

- Cloud Cover: Y JA

- River State: Ve Loy £

frt 2
d
V. Confirm ice in core storage container? {circle one} @ No
VL Cores Collected:
Core 1D Northing (i1 Easting ()
A /e P
Ao - Gt (G - NIPOLEEE,

Bo-7 | pI