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EXECUTIVE SUMMARY

On behalf of Lockheed Martin Corporation, AECOM Technical Services, Inc., has prepared this
technical memorandum documenting the April 2021 surface water monitoring at the Lockheed
Martin Middle River Complex in Middle River, Maryland. This technical memorandum is part of
the long-term groundwater and surface water monitoring program at the Middle River Complex.
The objectives of the surface water monitoring program are to determine whether volatile organic
compounds, polychlorinated biphenyls, and/or 1,4-dioxane previously detected in groundwater,
sediment, and soil are reaching Dark Head Cove and Cow Pen Creek via groundwater seepage,
infiltration, or transport through nearby storm drains at concentrations greater than the established
criteria including ecological and human health screening-level criteria and site-specific risk-based

swimming screening levels.

The risk-based swimming screening levels (developed to assess the cumulative risk to a theoretical
recreational receptor compared with Maryland Department of the Environment risk management
benchmarks) address six contaminants of concern found in surface water adjacent to the Middle
River Complex: trichloroethene, cis-1,2-dichloroethene, 1,2,4-trichlorobenzene, chlorobenzene,
polychlorinated biphenyls, and 1,4-dioxane. Investigative activities conducted by AECOM from
2018 to 2021 as part of this surface water monitoring program include three annual rounds of
sampling and chemical analyses of surface water in Dark Head Cove and Cow Pen Creek in April,
June, and September of each year. Prior to 2018, annual surface water monitoring was completed

by Tetra Tech, Inc. beginning in 2010.

This technical memorandum evaluates the April 2021 surface water sampling analytical data based
on current and historical results and estimates of potential groundwater to surface water discharge.
On-site personnel collected 23 surface water samples (including two duplicates) from 21 sampling
locations in Cow Pen Creek and Dark Head Cove on April 13t 2021, on behalf of Lockheed
Martin Corporation. Surface water samples were sent to Alpha Analytical in Westborough,
Massachusetts to be chemically analyzed for polychlorinated biphenyls, and Pace Analytical in

West Columbia, SC to be chemically analyzed for volatile organic compounds and 1,4-dioxane.
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The analytical results from the sampling events were evaluated with respect to ecological and

human health screening-level criteria, including:

Maryland ambient water quality criteria for human health consumption of organisms (Code
of Maryland Regulations 26.08.02.03)

United States Environmental Protection Agency National Recommended Water Quality
Criteria — human health criteria, consumption of organism only (United States
Environmental Protection Agency, 2015)

United States Environmental Protection Agency National Recommended Aquatic Life
Criteria — freshwater, acute and chronic criteria (United States Environmental Protection
Agency, 2018a)

United States Environmental Protection Agency Region III Biological Technical Advisory
Group freshwater screening levels (United States Environmental Protection Agency, 2006)

o If no benchmarks were listed by United States Environmental Protection Agency
Region III, guidance from United States Environmental Protection Agency Region
IV (United States Environmental Protection Agency, 2018b) and Region V (United
States Environmental Protection Agency, 2003) were reviewed for additional
ecological benchmarks.

Risk-based site-specific swimming screening levels developed in 2019 for trichloroethene,
cis-1,2-dichloroethene, 1,2,4-trichlorobenzene, chlorobenzene, polychlorinated biphenyls,
and 1,4-dioxane for Dark Head Cove and Cow Pen Creek at the Middle River Complex.
These risk-based screening values were approved by the Maryland Department of the
Environment in 2019 (Lockheed Martin Corporation, 2019).

Detections from the April 2021 surface water sampling are as follows:

trichloroethene—detected at 11 locations in Dark Head Cove below screening levels

1,4-dioxane—detected at four locations in Dark Head Cove and three locations in Cow Pen
Creek, all below screening levels

polychlorinated biphenyls— detected at 16 locations sampled in Dark Head Cove above
the United States Environmental Protection Agency Region III Biological Technical
Advisory Group Freshwater Screening Benchmark (0.074 [nanograms per liter] ng/L) and
nine locations are above the Maryland ambient water quality criteria for human health
consumption of organisms (0.64 ng/L).

Detected polychlorinated biphenyl concentrations for individual homolog groups

(dichlorobiphenyls, trichlorobiphenyls, hexachlorobiphenyls, and heptachlorobiphenyls) range
from 0.248 ng/L in sample MRC-SW8&B-S to 0.604 ng/L in sample MRC-SW16A-S, collected
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from Dark Head Cove. Sixteen of 17 samples collected exceed the ecological surface water
screening level of 0.074 ng/L set in place by the United States Environmental Protection Agency
Region III Biological Technical Advisory Group and 9 out of 17 locations exceed the Maryland
ambient water quality criteria for human health consumption of organisms (0.64 ng/L). A fish
consumption advisory is currently in effect for Middle River (Maryland Department of the
Environment, 2018), recommending consumption of no more than six meals of blue crab or a
number of fish species listed in the advisory per month, due to polychlorinated biphenyl
contamination in the area. Since elevated turbidity was not identified in the 2021 sampling event,
polychlorinated biphenyl analytical detections were not associated with elevated turbidity, and

therefore likely represent dissolved constituents in surface water.
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SECTION 1
INTRODUCTION

On behalf of Lockheed Martin Corporation, AECOM Technical Services, Inc., has prepared the
following technical memorandum for the April 2021 surface water monitoring at the Middle River
Complex in Middle River, Maryland (Figure 1). This technical memorandum details the analytical
results from 21 surface water samples and two duplicate samples collected from Dark Head Cove
and Cow Pen Creek. Site contaminants at the Middle River Complex could potentially be
introduced to surface water through groundwater discharge or through groundwater infiltration

into storm drains, thereby discharging into surface water through nearby outfalls.

Before 2017, surface water had been sampled annually by Tetra Tech, Inc. beginning in 2010. In
2017, the sampling frequency increased to three times per year (April, June, and September) to
assess whether volatile organic compounds were reaching Dark Head Cove and Cow Pen Creek
during implementation of the groundwater remedy at concentrations exceeding the established
criteria including ecological and human health screening-level criteria and site-specific risk-based
swimming screening levels. The additional objectives of sampling were to determine the extent to
which chemicals in groundwater, sediments, and soil at the Middle River Complex have been
transported to surface water. Specifically, this included investigating if polychlorinated biphenyls
were in surface water after sediment removal actions and in-place treatment that Lockheed Martin
performed in Dark Head Cove between 2015 and 2017, and to determine if the Block G 1,4 dioxane

groundwater plume is discharging into Cow Pen Creek.

Surface water samples collected in Dark Head Cove in 2017 were not analyzed for 1,4-dioxane,
as it was not a chemical of concern in groundwater in the southeastern portion of the Middle River
Complex. Selected surface water samples collected under the current program from 2018 through
2021 were analyzed for 1,4-dioxane because it was detected in the 2017 groundwater samples in
the eastern Blocks E and F plume, and site-specific swimming screening levels had since been
revised lower. Polychlorinated biphenyls are not chemicals of concern in groundwater that
discharges to Cow Pen Creek and therefore were not analyzed for in surface water samples during

the 2018 through 2021 triannual sampling.
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This technical memorandum is organized as follows:

Section 1—Introduction: presents objectives for the surface-water monitoring program.
Section 2—Site Background: briefly describes the site history and surface water sampling history.

Section 3—Investigation Approach and Methodology: presents the technical approach to surface
water sampling and describes the field methodology employed.

Section 4—Analytical Results: discusses the analytical results for each analyte.
Section 5—Summary: summarizes findings and conclusions.

Section 6—References: cites references used to compile this technical memorandum.
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SECTION 2
SITE BACKGROUND

2.1 MIDDLE RIVER COMPLEX BACKGROUND

The Middle River Complex is part of the Chesapeake Industrial Park at 2323 Eastern Boulevard
in Middle River, Maryland, approximately 11.5 miles northeast of downtown Baltimore. It is
composed of approximately 161 acres, including 12 main buildings, an active industrial area and
yard, perimeter parking lots, an athletic field, a vacant concrete lot, a trailer and parts storage lot,
and numerous grassy spaces along its perimeter. It is bounded by Eastern Boulevard (Route 150)
to the north, Martin State Airport to the east, Dark Head Cove to the south, and Cow Pen Creek to

the west. Figure 2 shows the Middle River Complex site layout.

LMC Properties, Inc., owns the Middle River Complex. Its primary activities at the Middle River
Complex include facility and building management and maintenance. The main site tenant, MRA
Systems, LLC, who’s ownership transferred to Vision Technologies Aerospace Incorporated (U.S.
subsidiary of Singapore Technologies Engineering Ltd.) in April 2019, designs, manufactures,
fabricates, tests, overhauls, repairs, and maintains aeronautical structures, parts, and components
for military and commercial applications. Lockheed Martin Rotary and Mission Systems (a
division of Lockheed Martin Corporation) conducts engineering activities and fabricates,

assembles, tests, and otherwise supports vertical-launch systems.

2.1.1 Middle River Complex History

In 1929, the Glenn L. Martin Company (a predecessor entity of Lockheed Martin Corporation)
acquired large parcels of undeveloped land in Middle River, Maryland, on which to manufacture
aircraft for the United States government and commercial clients. In the early 1960s, Glenn L.
Martin Company merged with American-Marietta Company to form Martin Marietta Corporation.
Around 1975, the adjacent eastern airport area (currently Martin State Airport), approximately
750 acres, was transferred to the state of Maryland. In the mid-1990s, Martin Marietta Corporation
merged with Lockheed Corporation to form Lockheed Martin Corporation. Shortly after the

merger, General Electric Company entities acquired most of Lockheed Martin Corporation’s
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aeronautical business in Middle River and the General Electric subsidiary, MRA Systems, Inc.,
began operations at the site. MRA Systems, Inc., was sold to Vision Technologies Aerospace

Incorporated (United States subsidiary of Singapore Technologies Engineering Ltd.) in April 2019.

2.1.2 Middle River Complex Characteristics
21.21 Physiography

The Middle River Complex is in the Western Shore of the Coastal Plain physiographic province,
which is generally characterized by low relief. The Middle River Complex’s topography slopes
gently, ranging from sea level to 32 feet above mean sea level (Cassell, 1977). The topography
declines from Eastern Boulevard to the southwest and south toward Cow Pen Creek and Dark

Head Cove.

21.2.2 Hydrology

The Middle River Complex is at the junction of Cow Pen Creek and Dark Head Cove. Both surface
water bodies discharge into Dark Head Creek, a tributary of Middle River, which is a tributary of
Chesapeake Bay. The Middle River Complex is approximately 3.24 miles (17,100 feet) upstream

of Chesapeake Bay. The Middle River Complex has no surface water bodies on site.

Surface-water runoff discharges from the facility via storm drains, except for areas immediately

adjacent to Cow Pen Creek and Dark Head Cove.

21.23 Regional Hydrogeology

Sand and gravel zones in the unconsolidated surficial deposits at the Middle River Complex, when
present, might form an unconfined or water table aquifer system (Bennett and Meyer, 1952). The
water table at the Middle River Complex generally conforms to the land surface, with the highest
water levels in interior land areas and the lowest levels at approximately surface water elevations

along the shoreline.

Regionally, the Patuxent Formation is the most important water-bearing formation in the Baltimore
area. Industrial wells in the southeastern part of the area, specifically Curtis Bay and Sparrows
Point, yield 500-900 gallons per minute (gpm). In these industrialized areas, the transmissivity
and storage coefficient in confined portions of the aquifer average are about 50,000 gallons per

day per foot (g/d/feet) and 0.00026, respectively.
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The Patapsco Formation is also an important water-bearing formation in industrialized Baltimore,
where it is separated by clay into a lower and an upper aquifer. Industrial wells screened in the
lower aquifer yield as much as 500—750 gpm, with an estimated transmissivity of 25,000 g/d/feet
(Bennett and Meyer, 1952). The upper aquifer yields quantities of water similar to industrial wells,

but likely has a higher overall transmissivity, because it is thicker than the lower aquifer.

2.2 SURFACE WATER

Dark Head Cove and Cow Pen Creek receive groundwater discharge from the Middle River
Complex either directly or through outfalls. Chemicals of concern found in Middle River Complex
groundwater (e.g., polychlorinated biphenyls, trichloroethene, and 1,4-dioxane) have historically
been detected in creek and/or cove samples. Sampling of surface water and sediment adjacent to
the Middle River Complex’s southern and western property boundaries began in March 2005
(Tetra Tech Inc., 2005).

Tetra Tech Inc. conducted subsequent sampling in 2005 and in each year from 2010-2017 to
characterize surface water and sediment, conduct a human health and ecological risk assessment,
aid in subsequent design of the sediment remedy, and to support storm-drain investigations (Tetra
Tech Inc., 2017b). The current annual sampling program, which began in April 2018, seeks to
determine the extent to which chemicals in groundwater, sediments, and soil at the Middle River
Complex have been transported to surface water. The sampling program (occurring in April, June,
and September) is also designed to provide analytical data during times of greatest recreational use

of these surface water bodies.
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SECTION 3
INVESTIGATION APPROACH
AND METHODOLOGY

The overall objective in characterizing site surface water is to provide updated surface water
quality data. Surface water analytical data from Cow Pen Creek and Dark Head Cove are used to
assess the nature and extent of contamination, including potential contaminant transport from the
Middle River Complex (MRC) into surface water. Before beginning fieldwork, appropriate
personnel from AECOM Technical Services, Inc. (AECOM) reviewed the site-specific health and
safety plan (HASP) and the respective “Safe Work” permits and emergency response plan included

in the HASP.

AECOM conducted mandatory health and safety tailgate meetings before fieldwork and a twilight
debrief meeting at the end of the day. The AECOM site health and safety officer documented the
topics covered and personnel in attendance. Safety requirements are addressed in detail in the site-
specific AECOM HASP, included in the 2018—2021 Groundwater and Surface Water Monitoring
Work Plan and its associated addenda (AECOM, 2017, 2018a, 2018b, 2019, 2020, 2021).

3.1 SURFACE WATER SAMPLING

The April 2021 surface water sampling described herein provides surface water quality data for
Dark Head Cove and Cow Pen Creek. Specifically, current goals are to determine whether volatile
organic compounds (VOCs), polychlorinated biphenyls (PCBs), and/or 1,4-dioxane previously
detected in groundwater, sediment and soil are reaching Dark Head Cove and Cow Pen Creek via
groundwater seepage, infiltration, or transport through nearby storm drains at concentrations
greater than the established criteria including ecological and human health screening-level criteria
and site-specific risk-based swimming screening levels. Concentrations of VOCs, PCBs, and
1,4-dioxane in surface water were determined through laboratory analyses of the collected

samples.
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Samples in Dark Head Cove and Cow Pen Creek were collected with dedicated, disposable tubing,
attached to a depth transducer that was part of the YSI water quality meter, which measures the
water quality parameters outlined in Section 4.4. The meter was lowered to one foot below the
water surface and marked by electrical tape on the cord at the one-foot mark. The appropriate
length of tubing was cut (to ensure collection from one foot below the water surface) and samples
were collected via a peristaltic pump set at a purge rate of approximately 500 milliliters per minute.
Samples collected from Dark Head Cove are designated with an “S” in the sample ID, indicating

shallow surface water sample collected from one foot below the water surface.

Dark Head Cove—Eighteen surface water samples were collected in Dark Head Cove at and near
Outfalls 005E, 005W, 006, 007, 008, and 009, which discharge to the cove (Figure 3). One sample
was collected at Outfalls 007 (MRC-SW7A-S) and 009 (MRC-SW9A-S): one sample from 10 feet
offshore (“A” sample) at each of the above listed outfall locations. Two samples were collected at
Outfalls 006 (MRC-SW6A-S and MRC-SW6B-S) and 008 (MRC-SW8A-S and MRC-SW8B-S):
one sample from 10 feet offshore (“A” sample) and a second sample from 50 feet offshore
(“B” sample) at each of the above listed outfall locations. Two samples were collected west of
Outfall 008 (MRC-SW11A-S and MRC-SWI11B-S): one sample from 10 feet offshore
(“A” sample) and a second sample from 50 feet offshore (“B” sample) at a location that is not
directly influenced by any of the above listed outfall locations. Seven sampling locations west of
Outfall 008  (MRC-SWI12A-S, MRC-SWI3A-S, MRC-SW20A-S, MRC-SWI5A-S,
MRC-SW16A-S, MRC-SW18A-S, and MRC-SW14A-S) have no associated “B” sample. These
surface water samples were collected 10 feet offshore. Two outlets are at Outfall 005: 005E and
005W. One sample was collected at each outlet, 10 feet offshore, recorded as the SA1-S and 5A2-
S samples. A single sample was collected 50 feet offshore, perpendicular to the bulkhead and

halfway between the outlets, and was recorded as the “B” sample.

Cow Pen Creek—Two samples (MRC-SWI1A and MRC-SW2A) were collected along the
centerline of Cow Pen Creek downgradient of Outfall 004, with one sample collected upstream of
the Block G swale outfall and one sample collected downstream of the Block G swale outfall. A
third sample (MRC-SW17A) was collected near Outfall 003 and represents the farthest upgradient
sample that can be collected within the site boundaries. MRC-SW17A was collected immediately
downstream of the Baltimore Gas and Electric (BGE) property boundary. BGE owns this section
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of the creek and does not allow creek samples to be collected by Lockheed Martin on BGE
property. Table 1 summarizes the analytical constituents included in the April 2021 monitoring

program.

3.1.1 Chemical Analyses

Surface water samples were analyzed at Alpha Analytical (in Westborough, Massachusetts) for
chemical analysis of PCBs and Pace Analytical (West Columbia, SC) for chemical analysis of
VOCs and 1,4-dioxane. As shown in Table 1, all samples were analyzed for VOCs, Cow Pen Creek
and select Dark Head Cove samples were analyzed for 1,4-dioxane, and Dark Head Cove surface

water samples were analyzed for PCB homologs.

Two field duplicates, two matrix spikes, and two matrix spike duplicate samples for each
parameter (VOCs, 1,4-dioxane, and PCB homologs) were collected during the April 2021 surface-
water sampling. One trip-blank sample per sampling event (i.e., one per cooler) was also collected

for VOC analysis.

Water quality parameters, including color, temperature, pH, specific conductance, hardness,
salinity, turbidity, dissolved oxygen, and oxidation reduction potential, were measured at surface

water sampling locations at the time of sampling.

3.1.2 Staff Gauges and Tidal Stages

Tidal stage at the time of sample collection was recorded from two staff gauges shown on Figure
3. The first staff gauge, MRC-STAFFO1, is in Dark Head Cove near Outfall 009 and the second
staff gauge, MRC-STAFFO02, is near Cow Pen Creek. Tidal stages were recorded on
April 13™ 2021, before and after sampling in each respective area. When sampling began in Dark
Head Cove on April 13", MRC-STAFFOI1 read 2.2 feet at approximately 0901 hours. By the
completion of the Dark Head Cove sampling, the staff gauge read 0.4 feet at approximately 1525
hours on April 13", When sampling began in Cow Pen Creek on April 13", MRC-STAFF02 read
0.4 feet at approximately 1529 hours. By the completion of the Cow Pen Creek sampling, the staff
gauge again read 0.4 feet at approximately 1604 hours. Tidal information from the Bowley Bar
Point station, southeast of Middle River, Maryland, reported low tide at 1525 hours on April 13,

2021. Tidal information is documented on the surface water sampling forms, in Appendix A.

February 2022 April 2021 Surface Water Technical Memorandum Page 3-3



3.2 MOBILE DATA COLLECTION DOCUMENTATION

Site activities and observations, including an overall record of field activities, were recorded on
electronic field log sheets. Completed chains-of-custody (COC) and matrix specific sampling log
sheets were maintained. Completed COC forms are found in the Data-Validation Report in
Appendix B. AECOM used Esri’s mobile applications Collector for ArcGIS® during surface water
data collection. Electronic data collection is designed to be consistent with the forms in

Appendix A.

Once in the field, if the technician required location services, needed to reference a base map, or
needed to add or edit a location, Collector for ArcGIS® was used. The technician was also able to
review historical information about the location, make edits, and take photos with the application,
as required. Surface water sampling locations were also surveyed using a handheld global

positioning system receiver in the Maryland State Plane North American Datum 1983.

Water quality parameters from each sample location were recorded on Excel spreadsheets using
field-dedicated tablets. Blank templates used to record sampling information and water quality
data were pre-loaded on each field tablet. Tablets were connected to a central Microsoft OneDrive
account where updates were synched periodically to a cloud network. While in the field, AECOM
personnel also used Collector for ArcGIS, a mobile data application by Esri, to aid personnel with
location services, provide base-map references, and allow the user to edit sampling location

information based on field observations.

3.3 EQUIPMENT DECONTAMINATION

The surface water samples were collected using a peristaltic pump and disposable tubing which
was changed between each sample location. Therefore, equipment decontamination was

unnecessary during the April 2021 surface water sampling event.

3.4 WASTE MANAGEMENT

No investigation-derived waste was generated during this surface water sampling. General waste,

such as gloves and tubing were disposed of as general refuse.
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3.5 DATA REVIEW

Laboratory data were entered into an internal sample database and evaluated against site-specific
risk-based swimming-screening levels and applicable regulatory criteria. AECOM performed a
manual data review and data validation using the EQuIS"" Automated Validated Assistant tool.
This included completing a limited data review (evaluating data completeness, holding times,
laboratory and field blank contamination, laboratory batch quality control, field duplicate
precision, and detection limits) concurrent with the data evaluation. Some of the major findings

encountered during data review are discussed below.

The method blank prepared in batch WQ89524 displayed a detection greater than the reporting
limit (RL) for 1,4-dioxane. The associated positive field sample results that displayed a
concentration within five times the method blank detection were qualified B,bl. The qualified field
sample results are usable as reported and should be considered potential false positives. During
data review, AECOM staff observed laboratory quality control anomalies encountered during
initial sample analysis that warranted laboratory re-extraction. These samples were ultimately re-
analyzed outside of the extraction holding time. The qualified results are potentially impacted by
a negative bias from the holding time exceedance. Due to the historical presence of 1,4-dioxane in
surface water samples from the same locations, only the initial results, qualified B,bl due to the
method blank detection, are considered to be representative as conservative estimates and are
recommended for use. The complete Data Validation and Usability Report can be found in

Appendix B.

The review is based on the United States Environmental Protection Agency (USEPA) National
Functional Guidelines for Organic Superfund Methods Data Review (USEPA-540-R-2017-002,
January 2017a) and USEPA National Functional Guidelines for Inorganic Superfund Methods
Data Review (USEPA 540-R-2017-001, January 2017b) for an Organic/Inorganic Level I data
review. Data were reviewed based on the specifics of the analytical method used. The data-
qualifying flags applied to the surface water chemical results during data validation are identified
in the Data-Validation Report in Appendix B. The analytical laboratory reports can be found in
Appendix C. AECOM has uploaded new surface water sampling locations and validated data into
the Lockheed Martin ESH-GIS database.
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SECTION 4
ANALYTICAL RESULTS

Validated analytical data from the April 2021 surface water sampling were evaluated with respect

to appropriate ecological and human health screening level criteria, including:

e Maryland ambient water quality criteria for human health consumption of organisms (Code
of Maryland Regulations [COMAR] 26.08.02.03)

e United States Environmental Protection Agency (USEPA) National Recommended Water
Quality Criteria — human health criteria, consumption of organism only (USEPA, 2015)

e USEPA National Recommended Aquatic Life Criteria — freshwater, acute and chronic
criteria (USEPA, 2018a)

e USEPA Region III Biological Technical Advisory Group (BTAG) freshwater screening
levels (USEPA, 2006)

e If no benchmarks were listed by USEPA Region III, guidance from USEPA Region IV
(USEPA, 2018b) and Region V (USEPA, 2003) were reviewed for additional ecological
benchmarks.

e Risk-based site-specific swimming screening levels developed in 2019 for trichloroethene
(TCE), cis-1,2-dichloroethene (cis-1,2-DCE), 1,2,4-trichlorobenzene, and 1,4-dioxane for
Dark Head Cove and Cow Pen Creek at the Middle River Complex (MRC). These risk-
based screening values were approved by the Maryland Department of the Environment
(MDE) in 2019 (Lockheed Martin Corporation [Lockheed Martin], 2019).

Site contaminants in groundwater at the MRC could potentially be introduced to surface water
through groundwater discharge, or through groundwater infiltration into storm drains thereby

discharging to surface water through nearby outfalls.

Table 2 outlines the detected analytes from each sampling location and compares that to the
screening levels established by each of the above entities. The full list of analytical results,
including non-detects, is provided in Appendix D. To improve readability throughout Section 4,
the leading “MRC” prefix before each sample name has been dropped, i.e., MRC-SW17A will
henceforth be referred to as SW17A.
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4.1 VOLATILE ORGANIC COMPOUNDS

Table 2 summarizes volatile organic compound (VOC) detections in April 2021. The distribution
of detections is shown in Figure 4. TCE, the primary VOC of concern associated with groundwater
at MRC, was detected in eleven sampling locations in Dark Head Cove (SW6A-S, SW6B-S,
SWSEA-S, SW8B-S, SWIA-S, SWI11A-S, SWI12A-S, SW13A-S, SW14A-S, SW-15A-S, and
SW16A-S) ranging from 0.51 to 1.2 pg/L. Chloroform was detected at location SW17A, the only
location to historically observe low-level detections of chloroform during triannual events, and the
only other VOC detected during the April 2021 sampling event. The analytes cis-1,2-DCE and
vinyl chloride, breakdown products of TCE, were not detected in surface water samples in Dark

Head Cove.

As shown in Table 2, the detected chloroform and TCE concentrations are well below their various
respective screening criteria. The highest TCE concentration of 1.2 ug/L from the most recent
surface water sampling of April 2021 was detected at SW12A-S. Surface water sample location
SW12A-S is to the southwest of effluent from Outfall 008 within Dark Head Cove. The highest
TCE concentrations detected from 2018 through 2021 during the April sampling events were
1.6 ng/L at sampling location SW13A-S (2018), 4.2 ng/L at SW12A-S (2019), and 2.2 pg/L at
SWSEA-S (2020). Location SW8A-S is located just outside Outfall 8, while locations SW12A and
SW13A are located just southwest of Outfall 8, with all three locations being collected from 10-
feet offshore. The groundwater/surface water relationship is dynamic in nature, influenced by
tidal-zone mixing and mechanisms of the groundwater/surface water discharge/recharge
relationship, creating an uneven distribution of contaminants within Dark Head Cove and Cow
Pen Creek, which is being further evaluated as part of the Blocks E and F mass discharge

assessment.

USEPA and MDE have not established acute or chronic freshwater criteria for TCE. The BTAG
ecological screening level for TCE is 21 pg/L. The maximum TCE concentration (1.2 pg/L)
detected in this investigation is more than 17 times below the most conservative regulatory
screening level of 21 pg/L, and 25 times below the MDE-approved risk-based swimming

screening level of 30 pg/L for evaluating exposure risks to swimmers (Table 2).
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4.2 1,4-DIOXANE

As shown in Table 2, 1,4-dioxane was detected at seven of the sample locations it was analyzed
for in concentrations ranging from 0.088 B,bl to 0.18 B,bl pg/L. Discussions of B-flags and other
data qualifying flags are discussed in Section 3.5 and presented in detail in Appendix B. These
concentrations are negligible compared to the USEPA ecological screening level of 22,000 pg/L.
These concentrations are also below the MDE-approved risk-based swimming screening level of
20 pg/L. In April 2020 and 2019, 1,4-dioxane was detected in the same seven sample locations as
in 2021, with concentrations ranging from 0.026 J to 0.056 J pg/L (2020) and 0.024 J to 0.064 J
png/L (2019). However, in April 2018 only one sample result, at location SW8B-S, detected 1,4-

dioxane at a concentration of 0.049 J pg/L.

4.3 POLYCHLORINATED BIPHENYLS

Table 2 summarizes PCB detections in April 2021. Sixteen out of seventeen samples collected had
PCB detections, the distribution of detections is shown in Figure 4. Four PCB homologs were
detected in surface water samples collected in Dark Head Cove: dichlorobiphenyls,

heptachlorobiphenyls, hexachlorobiphenyls, and trichlorobiphenyls.

Detected polychlorinated biphenyl concentrations for individual homolog groups
(dichlorobiphenyls, trichlorobiphenyls, hexachlorobiphenyls, and heptachlorobiphenyls) range
from 0.248 ng/L in sample MRC-SW8B-S to 0.604 ng/L in sample MRC-SW16A-S. Detected
dichlorobiphenyl concentrations range from 0.264 J ng/L in sample MRC-SW8B-S to 0.317 J ng/L
in sample MRC-SW16A-S. Detected trichlorobiphenyl concentrations range from 0.306 J ng/L in
sample MRC-SWS8A-S to 0.604 ng/L in sample MRC-SW16A-S. Detected hexachlorobiphenyl
concentrations range from 0.248 J ng/L in sample MRC-SW8B-S to 0.355 J ng/L in sample MRC-
SW15A-S. Detected heptachlorobiphenyl concentrations range from 0.279 J ng/L in sample MRC-
SW6B-S to 0.289 J ng/L in sample MRC-SWI12A-S. Total PCB homolog concentrations,
representing the sum of individual homolog detections in each sample, range from 0.575 ng/L in
sample MRC-SWEB-S to 1.1 ng/L in sample MRC-SW12A-S. Detection limits of PCB homolog
groups via SW846-8270D Selected Ion Monitoring (SIM) range from 0.245 ng/L to 0.263 ng/L.
The PCB homolog analytical method was changed from EPA Method 680 to SW846-8270D SIM
in 2021, which resulted in decreased detection limits compared to historical PCB homolog data at

the site. Figure 5 provides context and continuity between the 2021 results and the previous PCB
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homolog detections of dichlorobiphenyls via EPA Method 680 from 2018 to 2020, showing
changes in the detected concentrations and detection limits of total dichlorobiphenyls. The results
for each PCB homolog group detected in April 2021 are shown in comparison to the changing

detection limits from 2018 to 2021 in Figure 6 through Figure 9.

Sixteen of 17 samples collected exceed the ecological surface water screening level of 0.074 ng/L
for total PCBs set in place by the USEPA Region III Biological Technical Advisory Group.
However, even with the lower level of sensitivity, the 2021 PCB homolog detection limits are not
protective of the ecological surface water screening level of 0.074 ng/L. Therefore, non-detect
results for Total PCBs should be considered as potential exceedances of the ecological surface
water screening level. A total of 9 samples exceeded the human health consumption-of-organisms
level of 0.64 ng/L for total PCBs per the Code of Maryland Regulations (COMAR). However,
detections for total PCBs were significantly lower than the site-specific risk-based swimming
screening level of 5,000 ng/L (Lockheed Martin, 2019). Total PCB detections are compared to the
applicable surface water screening levels in Figure 10, represented on a logarithmic scale. Figure
11 shows detected Total PCB concentrations compared to only the two screening levels that had
exceedances to better represent the variability of the results and differentiate the instances where

a screening criterion was exceeded.

During the April 2018 and 2019 surface water sampling events, all field samples collected in Dark
Head Cove had detections of total PCBs (14 samples in 2018 and 18 samples in 2019), specifically
only the total dichlorobiphenyl homolog group. In April 2018, concentrations of total
dichlorobiphenyls ranged from 1.9 J ng/L. at SW13A-S to 6.6 ng/L in sample SW7A-S. In April
2019, concentrations of total dichlorobiphenyls ranged from 3.0 J- ng/L at SW18A-S to 8.28 J+
ng/L at SW13A-S. PCBs were non-detect in the 18 surface water samples collected in Dark Head
Cove in April 2020, which can be attributed to higher laboratory detections limits than previous
years. The 2020 MDLs (between 2.5 and 2.9 ng/L) are comparable to the MDLs obtained during
2019 (between 2.3 and 2.5 ng/L), and clarifies that comparable concentrations of dichlorobiphenyl
homolog group PCBs detected in 2018 and 2019 were not present in Dark Head Cove surface
water during 2020 (Figure 5). The 2021 MDLs (between 0.245 pg/L and 0.263 ng/L) are
significantly lower than previous years’ detection limits and accounts for the increased number of

overall homolog detections during the April 2021 sampling round. Additionally, this variation over
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time may be explained by the understanding that surface water is dynamic in nature, influenced by
tidal zone mixing, runoff, and mechanisms of the groundwater/surface water discharge/recharge
relationship, all contributing to potentially uneven or fluctuating identification of PCBs over time

within Dark Head Cove.

4.4 WATER QUALITY PARAMETERS

Water quality parameters were collected in the field for each of the 21 field samples collected
during the April 2021 sampling. Water quality parameters, including temperature, pH, specific
conductance, hardness, salinity, turbidity, dissolved oxygen (DO), and oxidation reduction
potential (ORP), were measured at surface water sampling locations at the time of sampling and
are included in Table 3. Associated parameters were measured at approximately one foot below

the water surface, before sample collection.

Sampling locations measured neutral to slightly basic pH values, ranging between 7.14 and 8.70
except for one sample (SW7A-S) which had a pH value of 6.40. These values are consistent with
natural surface water in this region. Turbidity was consistent between most samples, with the
highest turbidity reported from SW17A within Cow Pen Creek at 12.7 nephelometric turbidity

units.

DO levels are on the higher side of typical values, ranging from 6.68 to 8.99 milligrams per liter,
indicating a healthy estuarine environment. Additionally, ORP values are positive, ranging from

125 to 223 millivolts, consistent with surface water containing high levels of dissolved oxygen.
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SECTION 5
SUMMARY

AECOM Technical Services, Inc. (AECOM) collected 23 field samples from 21 locations
throughout Cow Pen Creek and Dark Head Cove on April 13% 2021, on behalf of Lockheed
Martin Corporation (Lockheed Martin). The samples were collected, sent to laboratories, and
chemically analyzed for volatile organic compounds (VOCs), 1,4-dioxane, and polychlorinated
biphenyls (PCBs). These analyses were carried out to determine if these constituents are in surface

water.

Trichloroethene (TCE) was detected in eleven samples (SW6A-S, SW6B-S, SW8A-S, SWEB-S,
SWOA-S, SWI11A-S, SW12A-S, SW13A-S, SW14A-S, SWI5A-S, and SW16A-S) within Dark
Head Cove and downgradient to the southeastern Blocks E/F trichloroethene plume, at
concentrations ranging from 0.51 to 1.2 micrograms per liter (ug/L). These TCE concentrations
are below the United States Environmental Protection Agency (USEPA) screening level value of
21 micrograms per liter (ug/L), well below the human health consumption-of-organism’s level of
300 pg/L per the Code of Maryland Regulations (COMAR), and well below the site-specific risk-
based swimming screening level of 30 pg/L (Lockheed Martin, 2019). The TCE detections in
surface water are likely due to groundwater to surface water discharge of the nearby TCE-impacted

groundwater plume originating in Block E.

1,4-Dioxane was detected at seven of the sample locations it was analyzed for in concentrations
ranging from 0.088 B,bl to 0.18 B,bl ng/L. During data validation, the method blank prepared in
batch WQ89524 displayed a detection greater than the reporting limit (RL) for 1,4-dioxane. The
associated positive field sample results that displayed a concentration within five times the method
blank detection were qualified B,bl. The qualified field sample results are usable as reported but
should be considered potential false positives. These concentrations are significantly less than the
associated USEPA ecological screening level of 22,000 ng/L and the MDE-approved risk-based
swimming screening level of 20 pg/L. The detections of 1,4-dioxane in Dark Head Cove are likely

due to groundwater infiltration into the storm drain system associated with Outfalls 06 and 08,
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outside of the TCE plume footprint. The detections of 1,4-dioxane in Cow Pen Creek are possibly
due to groundwater discharge into Cow Pen Creek from the southwestern groundwater 1,4-dioxane

plume emanating from Block G.

Polychlorinated biphenyls (PCBs) were detected in sixteen of the seventeen sample locations it
was analyzed for within Dark Head Cove, at concentrations ranging from 0.248 ng/L in sample
MRC-SWSEB-S to 0.604 ng/L in sample MRC-SW16A-S. Sixteen of 17 samples collected exceed
the ecological surface water screening level of 0.074 ng/L set in place by the United States
Environmental Protection Agency Region III Biological Technical Advisory Group and 9 out of
17 locations exceed the Maryland ambient water quality criteria for human health consumption of
organisms (0.64 ng/L). Sample detections were well below the site-specific swimming screening
criteria of 5,000 ng/L. A fish consumption advisory is currently in effect for Middle River
(Maryland Department of the Environment, 2018), recommending consumption of no more than
six meals of blue crab or a number of fish species listed in the advisory per month, due to
polychlorinated biphenyl contamination in the area. Since measured turbidity levels were
relatively low (less than 13 nephelometric turbidity units) in the April 2021 sampling event,
polychlorinated biphenyl analytical detections were not associated with elevated turbidity, and

therefore likely represent dissolved constituents in surface water.
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Table 1
2021 Surface Water Sampling Locations, Chemical Analyses, and Laboratory Analytical Methods
Lockheed Martin Corporation, Middle River Complex, Middle River, Maryland

Pagelof1l
B Volatile Organic 1,4-Dioxane
Sample Location | Sample Identification Dlss;ance fFrfm Samples (Ij)er Compounds (USEPA Method SW846 PCB Homologs o
ore (feet) e (USEPA Method 8260C) 8270D SIM)® (USEPA Method 680)
Dark Head Cove
MRC-SW5A1-S 10 1 X X
Outfall 5© MRC-SW5A2-S 10 1 X X
MRC-SW5B-S* 50 1 X X
MRC-SW6A-S 10 1 X X X
Outfall 6 MRC-SW6B-S 50 1 X X X
Outfall 7 MRC-SW7A-S 10 1 X X
MRC-SWB8A-S 10 1 X X X
Outfell 8 MRC-SW8B-S 50 1 X X X
Outfall 9 MRC-SW9A-S 10 1 X X
MRC-SW11A-S 10 1 X X
MRC-SW11B-S 50 1 X X
MRC-SW12A-S 10 1 X X
MRC-SW13A-S 10 1 X X
Dark Head Cove MRC-SW20A-S 10 1 X X
MRC-SW15A-S 10 1 X X
MRC-SW16A-S 50 1 X X
MRC-SW18A-S 10 1 X X
MRC-SW14A-S** 10 1 X
Cow Pen Creek
Outfall 3 MRC-SW17A downstream® 1 X
MRC-SW1A upstream® 1
Near western plume
MRC-SW2A downstream® 1

* MRC-SWS5B-S collected in April only
**  MRC-SW14A-S collected in April and June only

1 Two near-shore samples (10-feet) will be collected only at Outfall 5; at the remaining outfalls, one near-shore (10-feet) sample will be collected
2 Samples will be collected from the creek’s centerline, 10 feet upstream (northwest) and 10 feet downstream (southeast) from the estimated GW plume boundaries
3 1,4-Dioxane and PCB samples will be collected only in the April round
4 Samples are to be collected in April, June, and September, 1 foot below the water surface
5 Field parameters will be collected at all sampling locations and include pH, temperature, specific conductance, dissolved oxygen (DO), hardness, turbidity,
oxidation-reduction potential (ORP), and salinity using calibrated portable field instruments (Horiba U-52) at the time of sampling.

Field blank: one sample, PCB homologs only

Equipment rinseate blank: one sample, PCB homologs only

PCB trip blank/laboratory-blind bottle blank: one sample, homologs only

Field Duplicate Frequency - 20% frequency, all analyses

Trip blank - one per shipment to the laboratory, VOCs only

© ® © N o

Location and/or analysis added to the 2021 sampling program

GW - Groundwater

MRC - Middle River Complex

PCB - polychlorinated biphenyl

USEPA - United States Environmental Protection Agency

VOCs - volatile organic compounds







Table 2
Detected Analytes and Screening Level Exceedances in April 2021 Surface Water Samples
Lockheed Martin Corporation, Middle River Complex, Middle River, Maryland

Page 1 of 4
National Ecological | Human Health - MRC-SW11A-S MRC-SW11B-S MRC-SW12A-S MRC-SW13A-S MRC-SW14A-S MRC-SW15A-S
Recommended Water | g\ t-ce'Water | Consumption | S"imMing 04/13/2021 04/13/2021 04/13/2021 04/13/2021 04/13/2021 04/13/2021
Quality Screening Level |(Organism Only) QOm:_m% Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
R VT DU VS | — @ weE Levels Result _ FQ 7 RC | Result _ FQ 7 RC | Result _ FQ 7 RC | Result _ FQ 7 RC | Result _ FQ 7 RC | Result _ FQ 7 RC

VOLATILES (ug/L)
Chloroform |67-66-3 INE INE |1.8 l4700 INE IND lu | IND u | IND lu | IND lu | IND lu | IND lu |
Trichloroethene [79-01-6 INE INE [21 [300 [30 los3 | | [ND U | [1.2 | | los7 | | los3 | | lose | |
POLYCHLORINATED BIPHENYLS (ng/L)
Dichlorobiphenyls, Total 25512-42-9 |NE NE NE NE NE ND ] 0.295 [J 0.299 [J 0.301 _[J NS 0.305 [J
Trichlorobiphenyls, Total 25323-68-6_|NE NE NE NE NE 0.350 |J 0.316 |J 0.510 0.589 NS 0313 |J
Hexachlorobiphenyls, Total 26601-64-9  |NE NE NE NE NE 0.287 |3 ND ] ND ] ND ] NS 0.355 _|J
Heptachlorobiphenyls, Total 28655-71-2 |NE NE NE NE NE ND ] ND ] 0.289 |J ND ] NS ND ]
Total Polychlorinated biphenyls (PCBs]1336-36-3 _|NE 14 0.074 0.64 5000 0.637 0.611 1.10 0.890 NS 0.973
SEMIVOLATILES (ug/L)
1,4-Dioxane |123-91-1 INE INE [22000 INE |20 INS | | INS | | INS | | INS | | INS | | INS | |

Bold values indicate detections

Yellow shading indicates a results that exceeds a screening criterion

References

1 National Recommended Water Quality Criteria, http://water.epa.gov/scitech/swguidance/standards/current/index.cfm;

and Maryland Numerical Criteria for Toxic Substances in Surface Waters, Code of Maryland Regulations (COMAR)

26.08.02.03, http://www.dsd.state.md.us./comar/comarhtml/26/26.08.02.03-2.htm

United States Environmental Protection Agency (USEPA) Region 3 Biological Technical Advisory Group (BTAG)

Freshwater Screening Benchmarks. Value for 1,4-dioxane is the USEPA Region 5 ecological screening value

(USEPA, 2003).

For carcinogens, criterion is for incremental cancer risk of 1x10°

4 Risk-based swimming screening levels were developed for trichloroethene, cis-1,2-dichloroethene, 1,4 dioxane, 1,2,4-trichlorobenzene
and Total PCBs for Dark Head Cove.

N

w

FQ - Final Qualifier

MRC - Middle River Complex
ND - not detected

NE - not established

NS - not sampled

RC - Reason Code

SW - surface water

Hg/L - micrograms per liter

J = Estimated concentration

U = The analyte was analyzed for, but not detected at a level greater than or equal to the level of the
Method Detection Limit (MDL) for sample and method.
B = The associated method blank or field blank displayed a detection greater than the MDL.
The reported result value is unchanged and did not require further qualification by data reviewers.
bl = Method blank contamination






Table 2
Detected Analytes and Screening Level Exceedances in April 2021 Surface Water Samples
Lockheed Martin Corporation, Middle River Complex, Middle River, Maryland

Page 2 of 4
National Ecological | Human Health - MRC-SW16A-S MRC-SW17A MRC-SW18A-S |MRC-SW18A-S-DUP MRC-SW1A MRC-SW20A-S
Recommended Water | g -ce'Water | Consumption Swimming 04/13/2021 04/13/2021 04/13/2021 04/13/2021 04/13/2021 04/13/2021
Quality Screening Level |(Organism Only) QOm:_m% Field Sample Field Sample Field Sample Field Duplicate Field Sample Field Sample
R VT DU VS | — @ weE Levels Result _ FQ 7 RC | Result _ FQ 7 RC | Result _ FQ 7 RC | Resutt | FQ|RC| Result _ FQ 7 RC | Result _ FQ 7 RC

VOLATILES (ug/L)
Chloroform |67-66-3 INE INE |1.8 l4700 INE IND lu | |0.40 | IND u | IND u | IND | IND |
Trichloroethene [79-01-6 INE INE [21 [300 [30 loss | | [ND | [ND U | [ND lu | [ND | [ND |
POLYCHLORINATED BIPHENYLS (ng/L)
Dichlorobiphenyls, Total 25512-42-9 |NE NE NE NE NE 0.317__[J NS 0.265 [J NS NS 0.314 _[J
Trichlorobiphenyls, Total 25323-68-6_|NE NE NE NE NE 0.604 NS 0.350 [J NS NS 0.582
Hexachlorobiphenyls, Total 26601-64-9  |NE NE NE NE NE ND ] NS ND ] NS NS ND ]
Heptachlorobiphenyls, Total 28655-71-2 |NE NE NE NE NE ND ] NS ND ] NS NS ND ]
Total Polychlorinated biphenyls (PCBs]1336-36-3 _|NE 14 0.074 0.64 5000 0.921 NS 0.615 NS NS 0.896
SEMIVOLATILES (ug/L)
1,4-Dioxane |123-91-1 INE INE [22000 INE |20 INS | | lo.18 [B [bl [NS | | INS | | lo.15 [B [bl [NS | |

Bold values indicate detections

Yellow shading indicates a results that exceeds a screening criterion

References

1 National Recommended Water Quality Criteria, http://water.epa.gov/scitech/swguidance/standards/current/index.cfm;

and Maryland Numerical Criteria for Toxic Substances in Surface Waters, Code of Maryland Regulations (COMAR)

26.08.02.03, http://www.dsd.state.md.us./comar/comarhtml/26/26.08.02.03-2.htm

United States Environmental Protection Agency (USEPA) Region 3 Biological Technical Advisory Group (BTAG)

Freshwater Screening Benchmarks. Value for 1,4-dioxane is the USEPA Region 5 ecological screening value

(USEPA, 2003).

For carcinogens, criterion is for incremental cancer risk of 1x10°

4 Risk-based swimming screening levels were developed for trichloroethene, cis-1,2-dichloroethene, 1,4 dioxane, 1,2,4-trichlorobenzene
and Total PCBs for Dark Head Cove.

N

w

FQ - Final Qualifier

MRC - Middle River Complex
ND - not detected

NE - not established

NS - not sampled

RC - Reason Code

SW - surface water

Hg/L - micrograms per liter

J = Estimated concentration
U = The analyte was analyzed for, but not detected at a level greater than or equal to the level of the
Method Detection Limit (MDL) for sample and method.
B = The associated method blank or field blank displayed a detection greater than the MDL.
The reported result value is unchanged and did not require further qualification by data reviewers.
bl = Method blank contamination






Table 2
Detected Analytes and Screening Level Exceedances in April 2021 Surface Water Samples
Lockheed Martin Corporation, Middle River Complex, Middle River, Maryland

Page 3 of 4
National Ecological | Human Health - MRC-SW2A MRC-SW5A1-S MRC-SW5A2-S MRC-SW5B-S MRC-SW6A-S MRC-SW6B-S
Recommended Water | g -ce'Water | Consumption Swimming 04/13/2021 04/13/2021 04/13/2021 04/13/2021 04/13/2021 04/13/2021
Quality Screening Level |(Organism Only) QOm:_m% Field Sample Field Sample Field Sample Field Sample Field Sample Field Sample
R VT DU VS | — @ weE Levels Result _ FQ 7 RC | Result _ FQ 7 RC | Result _ FQ 7 RC | Result _ FQ 7 RC | Result _ FQ 7 RC | Result _ FQ 7 RC

VOLATILES (ug/L)
Chloroform |67-66-3 INE INE |1.8 l4700 INE IND | IND u | IND | IND u | IND lu | IND lu |
Trichloroethene [79-01-6 INE INE [21 [300 [30 InD | [ND u | [ND | [ND u | los1 | | lose | |
POLYCHLORINATED BIPHENYLS (ng/L)
Dichlorobiphenyls, Total 25512-42-9 |NE NE NE NE NE NS ND ] 0.286 _[J 0.274 _[J 0.269 _[J ND ]
Trichlorobiphenyls, Total 25323-68-6_|NE NE NE NE NE NS ND ] 0.352__|J 0.327 |3 0.330 |J 0.317 |3
Hexachlorobiphenyls, Total 26601-64-9  |NE NE NE NE NE NS ND ] 0.304 |3 ND u ND u 0.352 |3
Heptachlorobiphenyls, Total 28655-71-2 |NE NE NE NE NE NS ND u ND u ND u ND u 0.279 |3
Total Polychlorinated biphenyls (PCBs]1336-36-3 _|NE 14 0.074 0.64 5000 NS ND U 0.942 0.601 0.599 0.948
SEMIVOLATILES (ug/L)
1,4-Dioxane |123-91-1 INE INE [22000 INE |20 lo.15 B [bl [NS | | INS | | INS | | [0.099 [B [bl [0.088 [B [bl

Bold values indicate detections

Yellow shading indicates a results that exceeds a screening criterion

References

1 National Recommended Water Quality Criteria, http://water.epa.gov/scitech/swguidance/standards/current/index.cfm;

and Maryland Numerical Criteria for Toxic Substances in Surface Waters, Code of Maryland Regulations (COMAR)

26.08.02.03, http://www.dsd.state.md.us./comar/comarhtml/26/26.08.02.03-2.htm

United States Environmental Protection Agency (USEPA) Region 3 Biological Technical Advisory Group (BTAG)

Freshwater Screening Benchmarks. Value for 1,4-dioxane is the USEPA Region 5 ecological screening value

(USEPA, 2003).

For carcinogens, criterion is for incremental cancer risk of 1x10°

4 Risk-based swimming screening levels were developed for trichloroethene, cis-1,2-dichloroethene, 1,4 dioxane, 1,2,4-trichlorobenzene
and Total PCBs for Dark Head Cove.

N

w

FQ - Final Qualifier

MRC - Middle River Complex
ND - not detected

NE - not established

NS - not sampled

RC - Reason Code

SW - surface water

Hg/L - micrograms per liter

J = Estimated concentration
U = The analyte was analyzed for, but not detected at a level greater than or equal to the level of the
Method Detection Limit (MDL) for sample and method.
B = The associated method blank or field blank displayed a detection greater than the MDL.
The reported result value is unchanged and did not require further qualification by data reviewers.
bl = Method blank contamination
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SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex ~ Sample 1D No.: MRC-SW6A-S-20210413
Project No.: 60555202 Sample Location: _ MRC-SW6A-S
Sampled By: Antonio Zarrelli

[] Domestic Well Data

[1 Monitoring Well Data Type of Sample:

[X] Other: Tidal Creek - Freshwater [X] Low Concentration

[1 QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 0955 (Visual) (S.U) | (mS/cm) (C) (NTU) (mg/l) (ppt) (mV)
Method: Grab Sample Clear 7.70 2.98 16.50 7.12 7.06 1.55 195
Depth: 1 ft below water surface
Static Water Level: MRC-STAFF01
start: 2.2 stop: 0.4
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes
PCBs (8270D-SIM) None 2 - 1L Ambers Yes
1,4-Dioxane None 2 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:
Highlight if Applicable: Signature:

MS/MSD Duplicate




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex

Project No.: 60555202

[] Domestic Well Data
[ Monitoring Well Data

[X] Other: _Tidal Creek - Freshwater

[] QA Sample Type:

Sample ID No.:

Sample Location:

Sampled By:

MRC-SW6B-S-20210413

MRC-SW6B-S

Antonio Zarrelli

Type of Sample:
[X] Low Concentration
[] High Concentration

SAMPLING DATA:

MS/MSD Duplicate

Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1025 (Visual) (S.U.) | (mS/cm) (C) (NTU) (mg/l) (ppt) (mV)
Method: Grab Sample Clear 8.01 2.97 16.54 6.90 6.84 1.54 178
Depth: 1 ft below water surface

Static Water Level: MRC-STAFF01
Istart: 2.2 stop: 0.4

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes
PCBs (8270D-SIM) None 2 - 1L Ambers Yes
1,4-Dioxane None 2 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:

Highlight if Applicable: Signature:




SURFACE WATER SAMPLE LOG SHEET

Project Site Name:

Lockheed Martin Corporation Middle River Complex

Project No.: 60555202

[] Domestic Well Data
[1 Monitoring Well Data
[X] Other: Tidal Creek - Freshwater

[1 QA Sample Type:

Sample ID No.: MRC-SW7A-S-20210413
Sample Location: _ MRC-SW7A-S
Sampled By: Antonio Zarrelli

Type of Sample:
[X] Low Concentration
[1 High Concentration

SAMPLING DATA:

MS/MSD Duplicate

Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 0911 (Visual) (S-U.) | (ms/cm) (C) (NTU) (mg/l) (ppt) (mV)
Method: Grab Sample Clear 6.40 2.95 16.39 11.00 8.15 1.53 223
Depth: 1 ft below water surface

Static Water Level: MRC-STAFFO01

Jstart: 2.2 stop: 0.4

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes

PCBs (8270D-SIM) None 2 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:

Highlight if Applicable: Signature:




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex

Project No.: 60555202

[] Domestic Well Data
[ Monitoring Well Data

[X] Other: _Tidal Creek - Freshwater

[] QA Sample Type:

Sample ID No.:

Sample Location:

Sampled By:

MRC-SW8A-S-20210413

MRC-SW8A-S

Antonio Zarrelli

Type of Sample:
[X] Low Concentration
[] High Concentration

SAMPLING DATA:

MS/MSD Duplicate

Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1045 (Visual) (S.U.) | (mS/cm) (C) (NTU) (mg/l) (ppt) (mV)
Method: Grab Sample Clear 8.12 2.95 16.57 5.80 7.49 1.53 189
Depth: 1 ft below water surface

Static Water Level: MRC-STAFF01
Istart: 2.2 stop: 0.4

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes
PCBs (8270D-SIM) None 2 - 1L Ambers Yes
1,4-Dioxane None 2 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:

Highlight if Applicable: Signature:




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex

Project No.: 60555202

[] Domestic Well Data
[1 Monitoring Well Data

[X] Other: Tidal Creek - Freshwater

[1 QA Sample Type:

Sample ID No.:
Sample Location:

Sampled By:

Type of Sample:

MRC-SW8B-S-20210413

MRC-SW8B-S

Antonio Zarrelli

[X] Low Concentration
[1 High Concentration

SAMPLING DATA:

Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1105 and 1125 (Visual) (S-U.) | (ms/cm) (C) (NTU) (mg/l) (ppt) (mV)
Method: Grab Sample Clear 8.25 2.97 16.72 5.90 7.30 1.54 187
Depth: 1 ft below water surface

Static Water Level: MRC-STAFFO01

Jstart: 2.2 stop: 0.4

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

MS/MSD Duplicate

VOCs (8260C) HCI 12 - 40 mL glass vials Yes
PCBs (8270D-SIM) None 8 - 1L Ambers Yes
1,4-Dioxane None 8 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:

Highlight if Applicable: Signature:




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex ~ Sample ID No.: MRC-SW9A-S-20210413
Project No.: 60555202 Sample Location: _ MRC-SW9A-S
Sampled By: Antonio Zarrelli

[] Domestic Well Data

[1 Monitoring Well Data Type of Sample:

[X] Other: Tidal Creek - Freshwater [X] Low Concentration

[1 QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 0931 (Visual) (S.U) | (mSfcm) () (NTU) (mg/l) (ppt) (mV)
Method: Grab Sample Clear 7.14 2.95 16.36 6.30 8.34 1.54 199
Depth: 1 ft below water surface
Static Water Level: MRC-STAFF01
Jstart: 2.2 stop: 0.4
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes
PCBs (8270D-SIM) None 2 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:
Highlight if Applicable: Signature:

MS/MSD Duplicate




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex

Project No.: 60555202

[] Domestic Well Data
[ Monitoring Well Data
[X] Other: _Tidal Creek - Freshwater

[] QA Sample Type:

Sample ID No.:

Sample Location:

Sampled By:

MRC-SW11A-5-20210413

MRC-SW11A

Antonio Zarrellik

Type of Sample:
[X] Low Concentration
[1 High Concentration

SAMPLING DATA:

Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1225 (Visual) | (S.U.) | (mSicm) (C) (NTU) (mg/h) (ppt) (mV)
Method: Grab Sample Clear | 8.26 2.97 16.93 5.20 736 | 154 185
Depth: 1 ft below water surface

Static Water Level: MRC-STAFF01

start: 2.2 stop: 0.4

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes

PCBs (8270D-SIM) None 2 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:

Highlight if Applicable: Signature:

MS/MSD. Duplicate.




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex

Sample ID No.:

MRC-SW11B-S-20210413

Project No.: 60555202 Sample Location: _ MRC-SW11B
Sampled By: Antonio Zarrelli

[] Domestic Well Data

[1 Monitoring Well Data Type of Sample:

[X] Other: _Tidal Creek - Freshwater [X] Low Concentration

[1 QA Sample Type: [1 High Concentration
SAMPLING DATA:
Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1245 (Visual) (S.U) (mS/cm) (€) (NTU) (mg/1) (ppt) (mV)
Method: Grab Sample Clear 8.35 2.97 17.21 4.40 7.92 1.54 190
Depth: 1 ft below water surface
Static Water Level: MRC-STAFF01
start: 2.2 stop: 0.4
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes
PCBs (8270D-SIM) None 2 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:
Highlight if Applicable: Signature:

MS/MSD Duplicate




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex

Sample ID No.:

MRC-SW12A-5-20210413

Project No.: 60555202 Sample Location: _ MRC-SW12A
Sampled By: Antonio Zarrelli

[] Domestic Well Data

[1 Monitoring Well Data Type of Sample:

[X] Other: _Tidal Creek - Freshwater [X] Low Concentration

[1 QA Sample Type: [1 High Concentration
SAMPLING DATA:
Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1300 (Visual) (S.U) (mS/cm) (€) (NTU) (mg/1) (ppt) (mV)
Method: Grab Sample Clear 8.45 2.97 17.06 4.80 7.47 1.54 193
Depth: 1 ft below water surface
Static Water Level: MRC-STAFF01
start: 2.2 stop: 0.4
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes
PCBs (8270D-SIM) None 2 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:
Highlight if Applicable: Signature:

MS/MSD Duplicate




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex Sample ID No.: MRC-SW13A-5-20210413

Project No.: 60555202

Sample Location: _ MRC-SW13A

Sampled By: Antonio Zarrelli

[] Domestic Well Data

[1 Monitoring Well Data Type of Sample:

[X] Other: _Tidal Creek - Freshwater [X] Low Concentration

[1 QA Sample Type: [1 High Concentration
SAMPLING DATA:
Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1330 (Visual) (S.U) (mS/cm) () (NTU) (mg/1) (ppt) (mV)
Method: Grab Sample Clear 8.51 2.96 17.11 3.90 7.38 1.54 191
Depth: 1 ft below water surface
Static Water Level: MRC-STAFFO01
start: 2.2 stop: 0.4
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes
PCBs (8270D-SIM) None 2 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:
Highlight if Applicable: Signature:

MS/MSD. Duplicate.




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex ~ Sample ID No.: MRC-SW14A-S-20210413
Project No.: 60555202 Sample Location: _ MRC-SW14A-S
Sampled By: Antonio Zarrelli

[] Domestic Well Data

[1 Monitoring Well Data Type of Sample:

[X] Other: Tidal Creek - Freshwater [X] Low Concentration

[1 QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1350 (Visual) (S-U.) | (ms/cm) (C) (NTU) (mg/l) (ppt) (mV)
Method: Grab Sample Clear 8.41 2.95 17.36 4.40 8.74 1.54 189
Depth: 1 ft below water surface
Static Water Level: MRC-STAFF01
Jstart: 2.2 stop: 0.4
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes
OBSERVATIONS / NOTES: MAP:
Highlight if Applicable: Signature:

MS/MSD Duplicate




SURFACE WATER SAMPLE LOG SHEET

[X] Other:

Project Site Name:
Project No.:

Lockheed Martin Corporation Middle River Complex

60555202

[] Domestic Well Data
[ Monitoring Well Data

Tidal Creek - Freshwater

[] QA Sample Type:

Sample ID No.:

Sample Location:

Sampled By:

MRC-SW15A-S-20210413

MRC-SW15A-S

Antonio Zarrelli

Type of Sample:
[X] Low Concentration
[] High Concentration

SAMPLING DATA:

MS/MSD

Duplicate

Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1210 (Visual) (S.U.) | (mS/cm) (C) (NTU) (mg/l) (ppt) (mV)
Method: Grab Sample Clear 8.10 2.95 16.92 4.70 6.68 1.53 189
Depth: 1 ft below water surface

Static Water Level: MRC-STAFFO1

Istart: 2.2 stop: 0.4

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes

PCBs (8270D-SIM) None 2 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:

Highlight if Applicable: Signature:




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex

Project No.: 60555202

[] Domestic Well Data
[ Monitoring Well Data
[X] Other: _Tidal Creek - Freshwater

[] QA Sample Type:

Sample ID No.:

Sample Location:

Sampled By:

MRC-SW16A-S-20210413

MRC-SW16A-S

Antonio Zarrelli

Type of Sample:
[X] Low Concentration
[] High Concentration

SAMPLING DATA:

MS/MSD Duplicate

Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1200 (Visual) (S.U) | (mS/cm) (C) (NTU) (mg/l) (ppt (mV)
Method: Grab Sample Clear 8.33 2.96 16.88 4.70 8.03 1.53 187
Depth: 1 ft below water surface

Static Water Level: MRC-STAFF01

Istart: 2.2 stop: 0.4

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes

PCBs (8270D-SIM) None 2 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:

Highlight if Applicable: Signature:




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex

Project No.: 60555202

[] Domestic Well Data
[ Monitoring Well Data

[X] Other: _Tidal Creek - Freshwater

[] QA Sample Type:

Sample ID No.:

Sample Location:

Sampled By:

Type of Sample:
[X] Low Concentration
[] High Concentration

MRC-SW18A-5-20210413

MRC-SW18A-S

Antonio Zarrelli

SAMPLING DATA:

MS/MSD Duplicate

Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1410 and 1430 (Visual) (S.U) | (mS/cm) (C) (NTU) (mg/l) (ppt) (mV)
Method: Grab Sample Clear 8.60 2.95 17.46 4.80 7.59 1.53 184
Depth: 1 ft below water surface

Static Water Level: MRC-STAFF01

Istart: 2.2 stop: 0.4

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 12 - 40 mL glass vials Yes

PCBs (8270D-SIM) None 8 -1L Ambers Yes
OBSERVATIONS / NOTES: MAP:

Highlight if Applicable: Signature:




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex ~ Sample ID No.: MRC-SW17A-20210413
Project No.: 60555202 Sample Location: _ MRC-SW17A
Sampled By: Antonio Zarrelli

[] Domestic Well Data

[ Monitoring Well Data Type of Sample:

[X] Other: _Tidal Creek - Freshwater [X] Low Concentration

[] QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1650 (Visual) (S.U) [ (mSicm) (C) (NTU) (mg/l) (ppt (mV)
Method: Grab Sample Clear 8.63 0.56 14.53 12.70 8.99 0.27 125
Depth: 1 ft below water surface
Static Water Level: MRC-STAFF02
Istart: 0.4 stop: 0.4
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes
1,4-Dioxane (8270E-SIM) None 2 - 1L Ambers Yes
OBSERVATIONS / NOTES: MAP:
Highlight if Applicable: Signature:

MS/MSD Duplicate




SURFACE WATER SAMPLE LOG SHEET

Project Site Name: _Lockheed Martin Corporation Middle River Complex

Sample ID No.:

MRC-SW20A-5-20210413

Project No.: 60555202 Sample Location: _ MRC-SW20A
Sampled By: Antonio Zarrelli

[] Domestic Well Data

[1 Monitoring Well Data Type of Sample:

[X] Other: _Tidal Creek - Freshwater [X] Low Concentration

[1 QA Sample Type: [1 High Concentration
SAMPLING DATA:
Date: 04/13/2021 Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 1400 (Visual) (S.U) (mS/cm) (€) (NTU) (mg/1) (ppt) (mV)
Method: Grab Sample Clear 8.53 2.97 17.44 4.90 8.27 1.54 182
Depth: 1 ft below water surface
Static Water Level: MRC-STAFF01
start: 2.2 stop: 0.4
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
VOCs (8260C) HCI 3 - 40 mL glass vials Yes
PCBs (8270D-SIM) None 2 -1L Ambers Yes
OBSERVATIONS / NOTES: MAP:
Highlight if Applicable: Signature:

MS/MSD. Duplicate.
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.  Executive Summary

AECOM performed data validation on 100% of the surface water field investigative samples
collected on April 13, 2021 at the Lockheed Martin Middle River Complex located in Middle
River, Maryland. The validation was performed to a United States Environmental Protection
Agency (USEPA) Region I11 Inorganic Level | and Organic Level | based on the specifics of the
analytical methods referenced and qualified according to the USEPA Contract Laboratory
Program (CLP) National Functional Guidelines for Organic/Inorganic (January 2017) Superfund
Data Review, with the exception of blank detections which were qualified according to the
USEPA Region Il modifications to the National Functional Guidelines defining the use of the
“B” flag.

The review was assisted using an electronic data management tool that compiles batch-level
quality control (QC) data submitted with the laboratory deliverables and identifies anomalies for
verification and qualification by the data reviewer. This information is provided in the form of a
structured workbook that includes field sample analytical results, QC sample results, batch
associations, and QC criteria. Prior to validation, the quality assurance procedures applied to the
process itself consist of reviewing the output for data completeness based on laboratory
deliverables and chain of custody reports; verification of QC criteria based on the
aforementioned data validation guidelines and project-specific Quality Assurance Project Plan
(QAPP); and strict control of data management permissions. The resulting data validation
workbooks were evaluated and validated using the AECOM automated validation assistant
(AVA) tool. The specific data elements that were reviewed include:

e Holding times and sample preservation

e Blanks (Method, Trip, Field, and Equipment)

e Matrix spike (MS) and/or matrix spike duplicate (MSD) results

e Laboratory control sample (LCS)/laboratory control sample duplicate (LCSD) results
e Surrogate spike results

e Field duplicates

e Laboratory duplicates

e Sensitivity

Data validation qualifiers were applied to results where a QC nonconformance required
qualification per USEPA guidance. QC anomalies were assessed for their impact on data quality
in regard to precision, accuracy, representativeness, completeness, comparability, and sensitivity
(PARCCS) as discussed in 11: PARCCS Data Quality. A detailed list of the QC non-
conformances can be found in 111: Data Validation Findings. The associated field sample
results that required qualification are listed in 1V: Qualified Field Sample Results. The data
validation qualifiers and reason codes are defined in Appendix A.



II. PARCCS Data Quality

Precision

Precision is the degree of agreement among repeated measurements of the same characteristic on
the same sample or on separate samples collected as close as possible in time and place. Field
sampling precision is measured using the field duplicate relative percent differences; laboratory
precision is measured using laboratory duplicate relative percent differences and/or laboratory
control spike and matrix spike duplicate relative percent differences (RPD). Quality control criteria
impacting precision were met for the data reviewed.

Accuracy

Accuracy is a measure of confidence in a measurement. The smaller the difference between the
measurement of a parameter and its "true" or expected value, the more accurate the measurement.
Analytical accuracy was assessed through the measurement of percent recoveries in the surrogate
spikes, laboratory control spike pairs (LCS/LCSD) and the matrix spike pairs (MS/MSD).

During the volatile organic compound (VOC) analysis, the MS/MSDs performed on parent
samples MRC-SW18A-S-20210413 and MRC-SW8B-S-20210413 displayed several percent
recoveries greater than the QC limits. The parent sample results associated with percent recoveries
greater than the QC limits were non-detect, therefore, no data qualifying action was required.

Representativeness

Representativeness is the qualitative expression of the degree to which data accurately reflect site
conditions. Factors that affect the representativeness of analytical data include appropriate sample
population definitions, proper sample collection and preservation techniques, analytical holding
times, use of standard analytical methods, and determination of matrix or analyte interferences.
Representativeness is also monitored using negative controls such as trip blanks, field blanks, and
equipment blanks, along with adherence to the standard operating procedures and sampling plans.

Method blanks were prepared at a frequency of one per laboratory QC batch and a total of one (1)
trip blank was analyzed, at a rate of one per VOC sample cooler. These blanks were used as
negative controls to assess data quality. The method blank prepared in batch WQ89524 displayed
a detection greater than the reporting limit (RL) for 1,4-dioxane. The associated positive field
sample results that displayed a concentration within five times the method blank detection were
qualified B,bl. The qualified field sample results are usable as reported and should be considered
potential false positives.

The aforementioned 1,4-dioxane method blank detection was discovered during the initial cursory
review performed upon receipt of the laboratory deliverables. Although method blank detections
are more commonly observed in low-level analyses such as 1,4-dioxane by SW-846 8270E-SIM,
the concentration of the method blank was greater than the RL which, as a standard practice, should



have triggered a re-extraction and reanalysis of all associated field samples with detections of the
target analyte. However, only the method blank was reanalyzed, confirming the contamination and
no further corrective action or reanalysis of the associated field samples was performed at that
time. AECOM reviewed the laboratory’s Standard Operating Procedures (SOP) and found that the
language pertaining to the reanalysis of samples associated with blank-contamination was not
consistent with the recommended actions in the promulgated method (SW-846 8270E-SIM) and
inappropriately included an exception to re-extraction and reanalysis for samples that had J-
qualified results. Since the associated field sample results had been reported at concentrations
between the method detection limit and the RL, they were J-flagged by the laboratory to be
reported as estimated concentrations and were therefore wrongly excluded from being re-extracted
and reanalyzed. The QA investigation initiated by the laboratory at the request of the AECOM
project chemist confirmed that the SOP language was not in compliance with the laboratory’s
Quality Assurance Management Plan or the current USEPA method. The laboratory is currently
in the process of revising their SOP before sending to AECOM for review. The corrective action
report is attached in Appendix B.

Upon discovering the QC non-conformance, AECOM requested that the remaining volume for the
affected samples be re-extracted and re-analyzed for 1,4-dioxane outside of the required extraction
holding time of 14 days. At the time of re-extraction, 29 days had elapsed since sample collection.
With the exception of MRC-SW17A, all re-extracted and reanalyzed results were non-detect. The
associated method blank was also non-detect. The positive associated field sample result was
flagged J-,h, while the non-detects were flagged UJ,h. The qualified results are potentially
impacted by a negative bias from the holding time exceedance. Due to the historical presence of
1,4-dioxane in surface water samples from the same locations, only the initial results, qualified
B,bl due to the method blank detection, are considered to be representative as conservative
estimates and are recommended for use.

Comparability

Comparability is the extent to which data from one study can be compared directly to either past
data from the current project or data from another study. Using standardized sampling and
analytical methods, units of reporting, and site selection procedures helps ensure comparability.
Standard field sampling methods and current CLP analytical methods by an accredited laboratory
were used in this investigation.

Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system
compared to the amount of data expected under normal conditions. It is expected that laboratories
will provide data meeting system quality control acceptance criteria for all samples tested. Project
completeness is determined by evaluating the planned versus actual quantities of usable data. A
total of 24 field samples were validated, including twenty-one (21) investigative surface water



samples, two (2) field duplicates, and one (1) trip blank. The data are usable, as qualified, for their
intended purpose based on the data reviewed.

Sensitivity

Sensitivity reflects the ability of the analytical method to detect analytes of interest below the level
of concern. This goal is achieved by identifying the level of concern, choosing a method with
appropriate method detection limits, and ensuring that the laboratory analyzes calibration
standards at or below the level of concern. The laboratory was able to achieve the lowest reporting
limits based on the analytical methods employed and the variety of matrices encountered. No field
sample results were reported from dilutions. Analytes detected below the reporting limit and above
the method detection limit were reported and qualified “J” as estimated values by the laboratory.

Overall Impact on Data Usability

Overall data usability met the completeness requirement outlined in the QAPP at 100%. During
the data validation, minor anomalies were noted which is to be anticipated based on statistical
predictability of standard analytical procedures. A limited number of field sample results were
qualified due to these minor anomalies. The data are considered usable as qualified, for their
intended purpose based on the data reviewed.



I1l. Data Validation Findings

Volatile Organic Compounds

SW846-8260D Description Sample ID Analyte Value (Control Limit)
Holding Times No Anomalies
Method Blanks No Anomalies
Trip Blank No Anomalies
LCS/LCSD No Anomalies
MRC-SW18A-S-20210413 1,2-Dichloroethane 218%/213% (70-130%)
MRC-SW18A-S-20210413 Bromomethane 140%/132% (70-130%)
MRC-SW18A-S-20210413 Chloromethane 141%/129% (60-140%)
MRC-SW18A-S-20210413 Vinyl chloride 154%/145% (70-130%)
MS/MSD MS/MSD % Recovery ~ MRC-SW18A-5-20210413  1,1-Dichloroethane 222%/208% (70-130%)
MRC-SW8B-20210413 Ethylbenzene 233%/234% (70-130%)
MRC-SW8B-20210413 Chlorobenzene 216/215% (70-130%)
MRC-SW8B-20210413 Vinyl chloride 145%/136% (70-130%)
MRC-SW8B-20210413 o-Xylene 232%/228% (70-130%)
Surrogate Spike No Anomalies
Laboratory Duplicates No Anomalies
Field Duplicates No Anomalies
1,4-Dioxane
SW846-8270E-SIM Description Sample ID Analyte Value (Control Limit)
MRC-SW6-5-20210413  1,4-Dioxane 29 days (14 days)
MRC-SW6B-5-20210413  1,4-Dioxane 29 days (14 days)
MRC-SW8A-5-20210413  1,4-Dioxane 29 days (14 days)
MRC-SW8B-5-20210413  1,4-Dioxane 29 days (14 days)
Holding Times Re-Extraction Method -
Exceedance MRC-SW8B-S-DUP- 1,4-Dioxane 29 days (14 days)
20210413
MRC-SW17A-20210413  1,4-Dioxane 29 days (14 days)
MRC-SW1A-20210413 1,4-Dioxane 29 days (14 days)
MRC-SW2A-20210413 1,4-Dioxane 29 days (14 days)
Method Blank Detection >RL WQ89524 1,4-Dioxane 0.24 pg/1(0.20 pg/l)
LCS/LCSD No Anomalies
MS/MSD No Anomalies
Surrogate Spike No Anomalies
Field Duplicates No Anomalies




PCB Homologs

SW-8270D SIM Description Sample ID Analyte Value (Control Limit)
Holding Times No Anomalies
Method Blank No Anomalies
LCS/LCSD No Anomalies
MS/MSD No Anomalies
Surrogate Spike No Anomalies
Field Duplicates No Anomalies




IV. Qualified Field Sample Results

Analytical

Field Sample ID Method Analyte Result ~ Units  Qualifier Reason Code
MRC-SW17A-20210413  SW8270D SIM 1,4-Dioxane 0.18 ug/! B bl
MRC-SW6A-20210413 Swa8270D SIM 1,4-Dioxane 0.099 ug/! B bl
MRC-SW6B-20210413 Swa8270D SIM 1,4-Dioxane 0.088 ug/I B bl
MRC-SW8A-20210413 Swa8270D SIM 1,4-Dioxane 0.12 ug/! B bl
MRC-SW1A-20210413 Swa8270D SIM 1,4-Dioxane 0.15 ug/! B bl
MRC-SW2A-20210413 Swa8270D SIM 1,4-Dioxane 0.15 ug/I B bl
MRC-SW8B-20210413 Swa8270D SIM 1,4-Dioxane 0.15 ug/! B bl
MRC-SW8B-S-DUP-

20210413 Swa8270D SIM 1,4-Dioxane 0.13 ug/! B bl
MRC-SW17A-20210413  SW8270D SIM 1,4-Dioxane 0.086 ug/! J- h
MRC-SW6A-20210413 Swa8270D SIM 1,4-Dioxane ND ug/! uJ h
MRC-SW6B-20210413 Swa8270D SIM 1,4-Dioxane ND ug/! uJ h
MRC-SW8A-20210413 Swa8270D SIM 1,4-Dioxane ND ug/! uJ h
MRC-SW1A-20210413 Swa8270D SIM 1,4-Dioxane ND ug/! uJ h
MRC-SW2A-20210413 Swa8270D SIM 1,4-Dioxane ND ug/! uJ h
MRC-SW8B-20210413 Swa8270D SIM 1,4-Dioxane ND ug/! uJ h
MRC-SW8B-S-DUP-

20210413 Swa8270D SIM 1,4-Dioxane ND ug/! uJ h




Appendix A
Data Validation Qualifiers and Reason Codes



Data Qualifying Codes

Two types of data qualifying codes or flags are applied in the course of the data rEnedata validation flags indicate data that

are not usable for decision-making, more than normally biased and/or variable, or not representative of field cArditersodes

and their definitions are presented below in the hierarchy stipulated in the USEPA Contract Laboratory Program National Functional
Guidelines for Organic (August 2014) Data Review and the USEPA Region Il Guidelines for Organic (September 1994) for blank
gualifications only.

Data Validation Flags

Flag | Interpretation

The sample results are unusable due to the quality of the data generated because certain cfiteria

R were not met. The analyte may or may not be present in the sample.

B The analyte was analyzed for, but not detected at a level greater than or equal to the level gf the
adjusted Detection Limit (DL) for sample and method.

3 Reported value may not be accurate or precise, but the result may be biased high.

+

3 Reported value may not be accurate or precise, but the result may be biased low.
The analyte was positively identified and the associated numerical value is the approximate

3 concentration of the analyte in the sample (due either to the quality of the data generated b¢cause

certain quality control criteria were not met, or the concentration of the analyte was below the
Limit of Detection (LOD).

The analysis indicates the presence of an analyte that has been “tentatively identified” and the
NJ associated numerical value represents its approximate concentration.

The analyte was not detected at a level greater thaqual to the adjusted DL. However, the
reported adjusted DL is approximate and may be inaccurate or imprecise.

This qualifier applies to pesticide and Aroclor results when the identification has been confirmed
C by gas Chromatograph/Mass Spectrometer (GC/MS)

This qualifier applies to pesticide and Aroclor results when GC/MS analysis was attempted put
was unsuccessful.

uJ




The other type of code used by AECOM is a “Reason Code”. The reason code indicates the type of quality control failure that led to
the application of the data validation flag.

Reason Codes

Code | Description Code | Description

a Tracer recovery (radiochemical data only) Id Laboratory duplicate RPDs (matrix duplicate, MSD, LCSD)
Laboratory control sample/laboratory control sample duplicate

be Equipment blank contamination Ip RPDs

bf Field blank contamination m Matrix spike recovery

bi Bias indeterminate md Matrix spike/matrix spike duplicate RPD

bl Laboratory blank contamination nb Negative laboratory blank contamination

bm Missing Blank Information p Chemical preservation issue

bt Trip Blank pe Post Extraction Spike

Cc Calibration issue ps Performance Evaluation Sample

cl Clean-up standard recovery q Quantitation issue

cp Insufficient in growth (radiochemical data only) r Dual column RPD

cr Chromatographic resolution rp Re-extraction precision issue [PAHs only]

d Reporting limit raised due to chromatographic interference rt SIM ions not within + 2 seconds

dt Dissolved result > total over limit s Surrogate recovery

e Ether interference sc Sample collection issues

fd Field duplicate RPDs sp Sample preparation issue

h Holding times su Evidence of ion suppression

hs Sample headspace did not meet receiving requirements t Temperature Preservation Issue
High combined sample result uncertainty (radiochemical data

i Internal standard areas u only)

ii Injection internal standard area or retention time exceedance v Compound identification issue

k Estimated Maximum Possible Concentrations X Low % solids

I LCS recoveries y Serial dilution results

Ic Labeled compound recovery z ICS results




Appendix B
Corrective Action Report



6/2/2021 Workflow Instance - Printable Version

ID 22111

Current Step is Close

Date Expires is 9/2/2021 12:00:00 AM

Initiated by Catherine Dover

Submit For Quality Review by Catherine Dover on 5/25/2021 1:02:54 PM
Proceed to Correction by Kelly Nance on 5/25/2021 1:36:25 PM

Proceed to Cause Analysis by Kristina Bouknight on 5/25/2021 1:50:13 PM
Submit for Quality Review by Bradley Belding on 6/2/2021 9:49:28 AM
Proceed to Corrective Action by Kristina Bouknight on 6/2/2021 10:33:24 AM
Proceed to Risk Assessment by Kristina Bouknight on 6/2/2021 10:41:49 AM
Proceed to Effectiveness Review by Kristina Bouknight on 6/2/2021 10:44:39 AM
Close CAPA by Kristina Bouknight on 6/2/2021 10:45:47 AM

Close
ENV - Location
West Columbia

ENV - Quality Manager
Kelly Nance(3337)

ENV - Describe Problem
Enter the details of the problem only.
E-mail text from client for 1-4-dioxane Method blank issue (lot WD15023)

"I wanted to follow up about the method blank detection in SDG WD15023 for 1,4-dioxane that was greater than the RL. Our issue is with the rationale that was
listed in the case narrative and provided by Karen while you were out: “We only re-extract the samples if the hits are greater than the LOQ and/or less than 10X
the blank contamination; when the result is estimated with a J flag, we do not re-extract.”

The laboratory’s 8270 SOP and the QAMP (attached) do not support the decision not to re-extract the MB and all associated samples that had detections since they
do show evidence of being impacted by the contamination. The sample detections were all reported from the same batch as the MB detection and were less than
the RL. The criteria applied also does not agree with the suggested acceptance criteria in the method. According to the QAMP, action should have been taken to
investigate and reduce the source of contamination as well.

ENV - Source
Select the option that initiated the process.
Customer Request

ENV - VoC Case Number
If feedback originated from Salesforce, enter VoC Case Number; otherwise enter "NA"
NA

ENV - Customer Information
If problem raised by customer, enter customer information
Company Name Customer Name Project Name Pace Account Executive

AECOM Zach Neigh/Teresa Amentt Jennings [MRC SW Michael McFadden(3350)

ENV - Attach External File(s)
Upload additional information for use during CAPA Process

ENV - Inbox Display
Add a description for the CAPA that will show in the Inbox Display
Client request for 1,4-dioxane SIM sample re-extraction due to method blank detect in original analysis

ENV - Proceed with CAPA process?
Yes

ENV - Decision Rationale
Describe decision points used to make data recall determination
Client-requested. The client is correct, the SOP states:

The method blank must not contain any analyte of interest at or above 2 the LOQ or project specific-requirements. (Note: see appendices for state or program
specific

requirements). If the method blank contains an analyte of interest at or above 2 the LOQ, then the method blank and associated samples must be reanalyzed. If
the method blank contamination is confirmed, the entire batch must be re-prepared and reanalyzed. Reanalysis or re-extraction is not required if the samples are
not impacted. Where

permitted by the program area or client, the following exceptions apply. Any method blank that does not meet acceptance criteria, is flagged on the data report
with a B flag.

9.4.1.1. The method blank detection is not present in the sample.

9.4.1.2. The sample concentration is 210x the blank concentration

Due to this non-conformance, the client should have been notified of the method blank contamination as soon as the PM received the NCM documenting the issue.
The 8270 SOP requires clarification of section 9.4.1 as follows:

The statement - “Reanalysis or re-extraction is not required if the samples are not impacted” needs to be removed. The following language needs added to 9.4.1.1:
"If ] flags are requested on samples associated with a method blank with a detection at or above 2 the LOQ any sample with a reportable result (including J value
result) must be re-extracted and re-analyzed."

ENV - CAPA Leader (Quality)
Kristina Bouknight(3330)

ENV - Instructions for CAPA Leader
Need up determine whether to update process or clarify the SOP.

https://pacelabs.qualtraxcloud.com/Workflow/InstancePrintable.aspx?defid=917&id=22111 1/4



6/2/2021

ENV - Correction

Describe Actions Taken to Contain The Problem

NA

ENV - Date Correction Completed 5/25/2021
ENV - Close After Correction?

No

ENV - Cause Analysis Leader
Bradley Belding(3293)

ENV - Date Due (Cause Analysis) 5/28/2021

ENV - Cause Analysis Team
Cause Analysis Team

Workflow Instance - Printable Version

Cause Analysis Team Leader

Cause Analysis Team Member (Familiar)

Cause Analysis Team Member (Unfamiliar)

Bradley Belding(3293)

Kelly Nance(3337)

Kristina Bouknight(3330)

ENV - Cause Analysis Method
5 Why

ENV - Root Cause Classification
Select the primary reason the problem occurred
No SOP / Procedure

ENV - Attach Cause Analysis Worksheet
22569 MEOO03TL-01 Root Cause Analysis 1_4_D.pdf

ENV - Attach Corrective Action Plan

22570 MEOO3TL-01 Root Cause Analysis 1_4_D1.pdf
ENV - Is Cause Analysis Acceptable?

Yes

ENV - Is Corrective Action Plan Acceptable?
Yes

ENV - Quality Review Comments
SOP update to clarify ] flag hits.

ENV - Corrective Action(s) Leader
Kristina Bouknight(3330)

ENV - Corrective Actions Due Date 6/11/2021

ENV - Corrective Action Details

Describe Corrective |Date Corrective Action
Action Taken Completed

Attach Objective

Evidence (CA) Work Area-Macro

Work Area-Micro Process

Method SOP is in revision |6/2/2021
and suggested changes
will be made to the SOP.
The SOP needs to be
reviewed by supervisor
and go through approval
process prior to
publishing.

22574 ME0014Q-15
Semivolatile Organic
Compounds by GC MS
Analysis EPA Methods
625.1 SW-846 8270D
SW-846 8270E.pdf View

Quality

SVOA SOP Writing / Review /

Approval

ENV - Risk Assessment

Risk Assessment - Probability

Risk Assessment - Impact

Risk Assessment - Result

Unlikely - 30%

Marginal

Green- No Risk - PA Not Required

ENV - Risk Assessment Comments
Provide details of risks identified

Low risk

ENV - Is Preventive Action Required?
No

ENV - Preventive Action(s) Leader

ENV - Preventive Action Due Date

https://pacelabs.qualtraxcloud.com/Workflow/InstancePrintable.aspx?defid=917&id=22111
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ENV - Preventive Action Instructions

ENV - Preventive Action Details
Enter details in the following field when preventive actions are needed

Workflow Instance - Printable Version

Describe Preventive
Action Taken Date PA Complete

Attach Objective
Evidence (PA)

Work Area-Macro

Work Area-Micro

Process

ENV - Effectiveness Review Tracking
Did the corrective action taken address the root cause? And is it sustainable?

ENV - Effectiveness Check Stage

ENV - Effectiveness Review Method

ENV - Effectiveness Review Results

Initial

Verification Check

Acceptable

ENV - Effectiveness Failure Reason

If corrective actions were not effective, select the option that best matches the reason

Effectiveness Review was Acceptable

ENV - Effectiveness Review Comments

SOP is in the process of being updated. Follow up after publication.
ENV - Next Effectiveness Review Recheck Date

Select Future CAR Effectiveness Review Date

9/2/2021

ENV - Supplemental CAPA Needed

Describe actions taken to supplement original CAPA to resolve recurrence of problem

ENV - Date Supplemental CAPA Complete

ENV - Supplemental CAPA Objective Evidence

ENV - Audit Details

Audit Response

Audit Type Due Date

Audit Report Date

Assessment Body

Auditor(s)

Audit Start Date

Audit End Date

ENV - Audit Deficiency Details

Enter Other

Deficien R irement Work A - Work A - Test Meth
Clazsliﬂga:izm Problem eRctle:é:Zn:e Standard g:ene:gla g::eci;ieca ;sefer:ncg_d
Reference
ENV - Problem Details
Describe Problem Work Area Test Method

https://pacelabs.qualtraxcloud.com/Workflow/InstancePrintable.aspx?defid=917&id=22111
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Serial_N0:04302114:20

ANALYTICAL REPORT

Lab Number: L2118833

Client: Pace Analytical Services
106 Vantage Point Drive
West Columbia, SC 29172

ATTN: Cathy Dover
Phone: (803) 227-3160
Project Name: MRC SWS 2021
Project Number: 60638276.007.1
Report Date: 04/30/21

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Certifications & Approvals: MA (M-MA030), NH NELAP (2062), CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MA015), NY (11627), NC (685), OH (CL106), PA (68-02089), Rl (LAO00299), TX (T104704419), VT (VT-0015),
VA (460194), WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

320 Forbes Boulevard, Mansfield, MA 02048-1806
508-822-9300 (Fax) 508-822-3288 800-624-9220 - www.alphalab.com
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Project Name:
Project Number:

Alpha
Sample ID

L2118833-01
L2118833-02
L2118833-03
L2118833-04
L2118833-05
L2118833-06
L2118833-07
L2118833-08
L2118833-09

L2118833-10
L2118833-11
L2118833-12
L2118833-13
L2118833-14
L2118833-15
L2118833-16
L2118833-17
L2118833-18

Page 2 of 52

MRC SWS 2021
60638276.007.1

Client ID
MRC-SW5A1-S-20210413

MRC-SW5A2-S-20210413
MRC-SW5B-S-20210413
MRC-SW6A-S-20210413
MRC-SW6B-S-20210413
MRC-SW7A-S-20210413
MRC-SW8A-S-20210413
MRC-SW8B-S-20210413

MRC-SW8B-S-DUP-
20210413

MRC-SW9A-S-20210413

MRC-SW11A-5-20210413
MRC-SW11B-5-20210413
MRC-SW12A-S-20210413
MRC-SW13A-S-20210413
MRC-SW20A-5-20210413
MRC-SW15A-5-20210413
MRC-SW16A-S-20210413
MRC-SW18A-S-20210413

Matrix
SURFACE WATER

SURFACE WATER
SURFACE WATER
SURFACE WATER
SURFACE WATER
SURFACE WATER
SURFACE WATER
SURFACE WATER
SURFACE WATER

SURFACE WATER
SURFACE WATER
SURFACE WATER
SURFACE WATER
SURFACE WATER
SURFACE WATER
SURFACE WATER
SURFACE WATER
SURFACE WATER

Sample
Location

MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD

MIDDLE RIVER, MD

MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD
MIDDLE RIVER, MD

Serial_N0:04302114:20

Lab Number:
Report Date:

Collection
Date/Time

04/13/21 15:10
04/13/21 14:40
04/13/21 14:55
04/13/21 09:55
04/13/21 10:25
04/13/21 09:11
04/13/21 10:45
04/13/21 11:05
04/13/21 11:25

04/13/21 09:31
04/13/21 12:25
04/13/21 12:45
04/13/21 13:00
04/13/21 13:30
04/13/21 14:00
04/13/21 12:10
04/13/21 12:00
04/13/21 14:10

L2118833
04/30/21

Receive Date
04/14/21
04/14/21
04/14/21
04/14/21
04/14/21
04/14/21
04/14/21
04/14/21
04/14/21

04/14/21
04/14/21
04/14/21
04/14/21
04/14/21
04/14/21
04/14/21
04/14/21
04/14/21



Serial_N0:04302114:20

Project Name: MRC SWS 2021 Lab Number: L2118833
Project Number: 60638276.007.1 Report Date: 04/30/21

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation
or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all
NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter
(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list
for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified
Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target
Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality
control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R"

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in
the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed
Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria
for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance. In these instances, the
specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC
information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21
calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put
on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Serial_N0:04302114:20

Project Name: MRC SWS 2021 Lab Number: L2118833
Project Number: 60638276.007.1 Report Date: 04/30/21

Case Narrative (continued)

Report Submission
All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the

MDL column.

I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and
belief and based upon my personal inquiry of those responsible for providing the information contained
in this analytical report, such information is accurate and complete. This certificate of analysis is not
complete unless this page accompanies any and all pages of this report.

Authorized Signature:

Title: Technical Director/Representative Date: 04/30/21
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ORGANICS
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PCBS
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-01

MRC-SW5A1-S-20210413

MIDDLE RIVER, MD

Surface Water
105,8270D-SIM/680(M)
04/22/21 14:48

CC

SAMPLE RESULTS

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 15:10
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.500 0.250 1
Dichlorobiphenyls ND ng/l 0.500 0.250 1
Trichlorobiphenyls ND ng/l 0.500 0.250 1
Tetrachlorobiphenyls ND ng/l 0.500 0.250 1
Pentachlorobiphenyls ND ng/l 0.500 0.250 1
Hexachlorobiphenyls ND ng/l 0.500 0.250 1
Heptachlorobiphenyls ND ng/l 0.500 0.250 1
Octachlorobiphenyls ND ng/l 0.500 0.250 1
Nonachlorobiphenyls ND ng/l 0.500 0.250 1
Decachlorobiphenyl ND ng/l 0.500 0.250 1
Total PCB ND ng/l 0.500 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 75 50-125
CI8-BZ#202-C13 (surr) 83 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-02

SAMPLE RESULTS

MRC-SW5A2-S-20210413

MIDDLE RIVER, MD

Surface Water
105,8270D-SIM/680(M)
04/22/21 16:04

CC

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 14:40
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.500 0.250 1
Dichlorobiphenyls 0.286 J ng/l 0.500 0.250 1
Trichlorobiphenyls 0.352 J ng/l 0.500 0.250 1
Tetrachlorobiphenyls ND ng/l 0.500 0.250 1
Pentachlorobiphenyls ND ng/l 0.500 0.250 1
Hexachlorobiphenyls 0.304 J ng/l 0.500 0.250 1
Heptachlorobiphenyls ND ng/l 0.500 0.250 1
Octachlorobiphenyls ND ng/l 0.500 0.250 1
Nonachlorobiphenyls ND ng/l 0.500 0.250 1
Decachlorobiphenyl ND ng/l 0.500 0.250 1
Total PCB 0.942 ng/l 0.500 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 81 50-125
CI8-BZ#202-C13 (surr) 86 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-03

MRC-SW5B-5-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/22/21 17:21
CC

SAMPLE RESULTS

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 14:55
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.490 0.245 1
Dichlorobiphenyls 0.274 J ng/l 0.490 0.245 1
Trichlorobiphenyls 0.327 J ng/l 0.490 0.245 1
Tetrachlorobiphenyls ND ng/l 0.490 0.245 1
Pentachlorobiphenyls ND ng/l 0.490 0.245 1
Hexachlorobiphenyls ND ng/l 0.490 0.245 1
Heptachlorobiphenyls ND ng/l 0.490 0.245 1
Octachlorobiphenyls ND ng/l 0.490 0.245 1
Nonachlorobiphenyls ND ng/l 0.490 0.245 1
Decachlorobiphenyl ND ng/l 0.490 0.245 1
Total PCB 0.601 ng/l 0.490 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 78 50-125
CI8-BZ#202-C13 (surr) 83 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-04

MRC-SW6A-S-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/22/21 18:38
CC

SAMPLE RESULTS

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 09:55
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.526 0.263 1
Dichlorobiphenyls 0.269 J ng/l 0.526 0.263 1
Trichlorobiphenyls 0.330 J ng/l 0.526 0.263 1
Tetrachlorobiphenyls ND ng/l 0.526 0.263 1
Pentachlorobiphenyls ND ng/l 0.526 0.263 1
Hexachlorobiphenyls ND ng/l 0.526 0.263 1
Heptachlorobiphenyls ND ng/l 0.526 0.263 1
Octachlorobiphenyls ND ng/l 0.526 0.263 1
Nonachlorobiphenyls ND ng/l 0.526 0.263 1
Decachlorobiphenyl ND ng/l 0.526 0.263 1
Total PCB 0.599 ng/l 0.526 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 81 50-125
CI8-BZ#202-C13 (surr) 87 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-05

SAMPLE RESULTS

MRC-SW6B-5-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/22/21 19:54
CC

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 10:25
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.526 0.263 1
Dichlorobiphenyls ND ng/l 0.526 0.263 1
Trichlorobiphenyls 0.317 J ng/l 0.526 0.263 1
Tetrachlorobiphenyls ND ng/l 0.526 0.263 1
Pentachlorobiphenyls ND ng/l 0.526 0.263 1
Hexachlorobiphenyls 0.352 J ng/l 0.526 0.263 1
Heptachlorobiphenyls 0.279 J ng/l 0.526 0.263 1
Octachlorobiphenyls ND ng/l 0.526 0.263 1
Nonachlorobiphenyls ND ng/l 0.526 0.263 1
Decachlorobiphenyl ND ng/l 0.526 0.263 1
Total PCB 0.948 ng/l 0.526 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 75 50-125
CI8-BZ#202-C13 (surr) 81 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-06

MRC-SW7A-5-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/22/21 21:11
CC

SAMPLE RESULTS

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 09:11
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.526 0.263 1
Dichlorobiphenyls 0.312 J ng/l 0.526 0.263 1
Trichlorobiphenyls 0.324 J ng/l 0.526 0.263 1
Tetrachlorobiphenyls ND ng/l 0.526 0.263 1
Pentachlorobiphenyls ND ng/l 0.526 0.263 1
Hexachlorobiphenyls ND ng/l 0.526 0.263 1
Heptachlorobiphenyls ND ng/l 0.526 0.263 1
Octachlorobiphenyls ND ng/l 0.526 0.263 1
Nonachlorobiphenyls ND ng/l 0.526 0.263 1
Decachlorobiphenyl ND ng/l 0.526 0.263 1
Total PCB 0.636 ng/l 0.526 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 81 50-125
CI8-BZ#202-C13 (surr) 90 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-07

MRC-SWB8A-S-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/23/21 00:50
CC

SAMPLE RESULTS

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 10:45
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.526 0.263 1
Dichlorobiphenyls 0.273 J ng/l 0.526 0.263 1
Trichlorobiphenyls 0.306 J ng/l 0.526 0.263 1
Tetrachlorobiphenyls ND ng/l 0.526 0.263 1
Pentachlorobiphenyls ND ng/l 0.526 0.263 1
Hexachlorobiphenyls ND ng/l 0.526 0.263 1
Heptachlorobiphenyls ND ng/l 0.526 0.263 1
Octachlorobiphenyls ND ng/l 0.526 0.263 1
Nonachlorobiphenyls ND ng/l 0.526 0.263 1
Decachlorobiphenyl ND ng/l 0.526 0.263 1
Total PCB 0.579 ng/l 0.526 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 78 50-125
CI8-BZ#202-C13 (surr) 84 50-125

Page 13 of 52



Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-08

MRC-SW8B-5-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/23/21 02:07
CC

SAMPLE RESULTS

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 11:05
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.490 0.245 1
Dichlorobiphenyls 0.264 J ng/l 0.490 0.245 1
Trichlorobiphenyls 0.334 J ng/l 0.490 0.245 1
Tetrachlorobiphenyls ND ng/l 0.490 0.245 1
Pentachlorobiphenyls ND ng/l 0.490 0.245 1
Hexachlorobiphenyls 0.248 J ng/l 0.490 0.245 1
Heptachlorobiphenyls ND ng/l 0.490 0.245 1
Octachlorobiphenyls ND ng/l 0.490 0.245 1
Nonachlorobiphenyls ND ng/l 0.490 0.245 1
Decachlorobiphenyl ND ng/l 0.490 0.245 1
Total PCB 0.846 ng/l 0.490 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 75 50-125
CI8-BZ#202-C13 (surr) 83 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:

Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-09

SAMPLE RESULTS

MRC-SW8B-S-DUP-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/23/21 03:23
CC

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 11:25
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.526 0.263 1
Dichlorobiphenyls 0.268 J ng/l 0.526 0.263 1
Trichlorobiphenyls 0.307 J ng/l 0.526 0.263 1
Tetrachlorobiphenyls ND ng/l 0.526 0.263 1
Pentachlorobiphenyls ND ng/l 0.526 0.263 1
Hexachlorobiphenyls ND ng/l 0.526 0.263 1
Heptachlorobiphenyls ND ng/l 0.526 0.263 1
Octachlorobiphenyls ND ng/l 0.526 0.263 1
Nonachlorobiphenyls ND ng/l 0.526 0.263 1
Decachlorobiphenyl ND ng/l 0.526 0.263 1
Total PCB 0.575 ng/l 0.526 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 79 50-125
CI8-BZ#202-C13 (surr) 86 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-10

MRC-SW9A-S-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/23/21 04:40
CC

SAMPLE RESULTS

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 09:31
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.526 0.263 1
Dichlorobiphenyls 0.285 J ng/l 0.526 0.263 1
Trichlorobiphenyls 0.378 J ng/l 0.526 0.263 1
Tetrachlorobiphenyls ND ng/l 0.526 0.263 1
Pentachlorobiphenyls ND ng/l 0.526 0.263 1
Hexachlorobiphenyls 0.345 J ng/l 0.526 0.263 1
Heptachlorobiphenyls ND ng/l 0.526 0.263 1
Octachlorobiphenyls ND ng/l 0.526 0.263 1
Nonachlorobiphenyls ND ng/l 0.526 0.263 1
Decachlorobiphenyl ND ng/l 0.526 0.263 1
Total PCB 1.01 ng/l 0.526 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 78 50-125
CI8-BZ#202-C13 (surr) 86 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-11

MRC-SW11A-S-20210413

MIDDLE RIVER, MD

Surface Water
105,8270D-SIM/680(M)
04/23/21 05:57

CC

SAMPLE RESULTS

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 12:25
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.526 0.263 1
Dichlorobiphenyls ND ng/l 0.526 0.263 1
Trichlorobiphenyls 0.350 J ng/l 0.526 0.263 1
Tetrachlorobiphenyls ND ng/l 0.526 0.263 1
Pentachlorobiphenyls ND ng/l 0.526 0.263 1
Hexachlorobiphenyls 0.287 J ng/l 0.526 0.263 1
Heptachlorobiphenyls ND ng/l 0.526 0.263 1
Octachlorobiphenyls ND ng/l 0.526 0.263 1
Nonachlorobiphenyls ND ng/l 0.526 0.263 1
Decachlorobiphenyl ND ng/l 0.526 0.263 1
Total PCB 0.637 ng/l 0.526 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 75 50-125
CI8-BZ#202-C13 (surr) 86 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-12

SAMPLE RESULTS

MRC-SW11B-S-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/23/21 07:13
CC

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 12:45
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.526 0.263 1
Dichlorobiphenyls 0.295 J ng/l 0.526 0.263 1
Trichlorobiphenyls 0.316 J ng/l 0.526 0.263 1
Tetrachlorobiphenyls ND ng/l 0.526 0.263 1
Pentachlorobiphenyls ND ng/l 0.526 0.263 1
Hexachlorobiphenyls ND ng/l 0.526 0.263 1
Heptachlorobiphenyls ND ng/l 0.526 0.263 1
Octachlorobiphenyls ND ng/l 0.526 0.263 1
Nonachlorobiphenyls ND ng/l 0.526 0.263 1
Decachlorobiphenyl ND ng/l 0.526 0.263 1
Total PCB 0.611 ng/l 0.526 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 77 50-125
CI8-BZ#202-C13 (surr) 90 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-13

SAMPLE RESULTS

MRC-SW12A-S-20210413

MIDDLE RIVER, MD

Surface Water
105,8270D-SIM/680(M)
04/23/21 08:30

CC

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 13:00
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.500 0.250 1
Dichlorobiphenyls 0.299 J ng/l 0.500 0.250 1
Trichlorobiphenyls 0.510 ng/l 0.500 0.250 1
Tetrachlorobiphenyls ND ng/l 0.500 0.250 1
Pentachlorobiphenyls ND ng/l 0.500 0.250 1
Hexachlorobiphenyls ND ng/l 0.500 0.250 1
Heptachlorobiphenyls 0.289 J ng/l 0.500 0.250 1
Octachlorobiphenyls ND ng/l 0.500 0.250 1
Nonachlorobiphenyls ND ng/l 0.500 0.250 1
Decachlorobiphenyl ND ng/l 0.500 0.250 1
Total PCB 1.10 ng/l 0.500 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 73 50-125
CI8-BZ#202-C13 (surr) 79 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-14

SAMPLE RESULTS

MRC-SW13A-S-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/23/21 09:46
CC

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 13:30
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.515 0.258 1
Dichlorobiphenyls 0.301 J ng/l 0.515 0.258 1
Trichlorobiphenyls 0.589 ng/l 0.515 0.258 1
Tetrachlorobiphenyls ND ng/l 0.515 0.258 1
Pentachlorobiphenyls ND ng/l 0.515 0.258 1
Hexachlorobiphenyls ND ng/l 0.515 0.258 1
Heptachlorobiphenyls ND ng/l 0.515 0.258 1
Octachlorobiphenyls ND ng/l 0.515 0.258 1
Nonachlorobiphenyls ND ng/l 0.515 0.258 1
Decachlorobiphenyl ND ng/l 0.515 0.258 1
Total PCB 0.890 ng/l 0.515 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 77 50-125
CI8-BZ#202-C13 (surr) 84 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-15

SAMPLE RESULTS

MRC-SW20A-S-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/23/21 11:03
CC

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 14:00
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.515 0.258 1
Dichlorobiphenyls 0.314 J ng/l 0.515 0.258 1
Trichlorobiphenyls 0.582 ng/l 0.515 0.258 1
Tetrachlorobiphenyls ND ng/l 0.515 0.258 1
Pentachlorobiphenyls ND ng/l 0.515 0.258 1
Hexachlorobiphenyls ND ng/l 0.515 0.258 1
Heptachlorobiphenyls ND ng/l 0.515 0.258 1
Octachlorobiphenyls ND ng/l 0.515 0.258 1
Nonachlorobiphenyls ND ng/l 0.515 0.258 1
Decachlorobiphenyl ND ng/l 0.515 0.258 1
Total PCB 0.896 ng/l 0.515 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 78 50-125
CI8-BZ#202-C13 (surr) 86 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-16

SAMPLE RESULTS

MRC-SW15A-S-20210413

MIDDLE RIVER, MD

Surface Water
105,8270D-SIM/680(M)
04/23/21 12:20

CC

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 12:10
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.526 0.263 1
Dichlorobiphenyls 0.305 J ng/l 0.526 0.263 1
Trichlorobiphenyls 0.313 J ng/l 0.526 0.263 1
Tetrachlorobiphenyls ND ng/l 0.526 0.263 1
Pentachlorobiphenyls ND ng/l 0.526 0.263 1
Hexachlorobiphenyls 0.355 J ng/l 0.526 0.263 1
Heptachlorobiphenyls ND ng/l 0.526 0.263 1
Octachlorobiphenyls ND ng/l 0.526 0.263 1
Nonachlorobiphenyls ND ng/l 0.526 0.263 1
Decachlorobiphenyl ND ng/l 0.526 0.263 1
Total PCB 0.973 ng/l 0.526 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 74 50-125
CI8-BZ#202-C13 (surr) 78 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-17

SAMPLE RESULTS

MRC-SW16A-S-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/23/21 17:15
CC

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 12:00
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.526 0.263 1
Dichlorobiphenyls 0.317 J ng/l 0.526 0.263 1
Trichlorobiphenyls 0.604 ng/l 0.526 0.263 1
Tetrachlorobiphenyls ND ng/l 0.526 0.263 1
Pentachlorobiphenyls ND ng/l 0.526 0.263 1
Hexachlorobiphenyls ND ng/l 0.526 0.263 1
Heptachlorobiphenyls ND ng/l 0.526 0.263 1
Octachlorobiphenyls ND ng/l 0.526 0.263 1
Nonachlorobiphenyls ND ng/l 0.526 0.263 1
Decachlorobiphenyl ND ng/l 0.526 0.263 1
Total PCB 0.921 ng/l 0.526 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 56 50-125
CI8-BZ#202-C13 (surr) 69 50-125
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

MRC SWS 2021
60638276.007.1

L2118833-18

SAMPLE RESULTS

MRC-SW18A-S-20210413

MIDDLE RIVER, MD

Surface Water

105,8270D-SIM/680(M)

04/23/21 18:32
CC

Serial_N0:04302114:20

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2118833
04/30/21

04/13/21 14:10
04/14/21
Not Specified

Extraction Method: EPA 3510C

Extraction Date:

04/20/21 09:30

Parameter Result Qualifier Units RL MDL Dilution Factor
PCB Congeners/Homologs - Mansfield Lab
Monochlorobiphenyls ND ng/l 0.500 0.250 1
Dichlorobiphenyls 0.265 J ng/l 0.500 0.250 1
Trichlorobiphenyls 0.350 J ng/l 0.500 0.250 1
Tetrachlorobiphenyls ND ng/l 0.500 0.250 1
Pentachlorobiphenyls ND ng/l 0.500 0.250 1
Hexachlorobiphenyls ND ng/l 0.500 0.250 1
Heptachlorobiphenyls ND ng/l 0.500 0.250 1
Octachlorobiphenyls ND ng/l 0.500 0.250 1
Nonachlorobiphenyls ND ng/l 0.500 0.250 1
Decachlorobiphenyl ND ng/l 0.500 0.250 1
Total PCB 0.615 ng/l 0.500 NA 1
Acceptance
Surrogate % Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 66 50-125
CI8-BZ#202-C13 (surr) 79 50-125
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Project Name:

Project Number:

Analytical Method:
Analytical Date:
Analyst:

Parameter

MRC SWS 2021
60638276.007.1

Method Blank Analysis
Batch Quality Control

105,8270D-SIM/680(M)
04/22/21 10:58
CcC

Result Qualifier  Units

RL

Serial_N0:04302114:20

Lab Number:
Report Date:

L2118833
04/30/21

Extraction Method: EPA 3510C

Extraction Date:

MDL

04/20/21 09:30

PCB Congeners/Homologs - Mansfield Lab for sample(s): 01-18 Batch: WG1488353-1

Monochlorobiphenyls ND ng/l 0.500 0.250
Dichlorobiphenyls ND ng/l 0.500 0.250
Trichlorobiphenyls ND ng/l 0.500 0.250
Tetrachlorobiphenyls ND ng/l 0.500 0.250
Pentachlorobiphenyls ND ng/l 0.500 0.250
Hexachlorobiphenyls ND ng/l 0.500 0.250
Heptachlorobiphenyls ND ng/l 0.500 0.250
Octachlorobiphenyls ND ng/l 0.500 0.250
Nonachlorobiphenyls ND ng/l 0.500 0.250
Decachlorobiphenyl ND ng/l 0.500 0.250
Total PCB ND ng/l 0.500 NA
Acceptance
Surrogate %Recovery Qualifier Criteria
CI3-BZ#19-C13 (surr) 72 50-125
CI8-BZ#202-C13 (surr) 81 50-125
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Serial_N0:04302114:20

Lab Control Sample Analysis
Batch Quality Control

Project Name: MRC SWS 2021 Lab Number: L2118833
Project Number:  60638276.007.1 Report Date: 04/30/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits

PCB Congeners/Homologs - Mansfield Lab Associated sample(s): 01-18 Batch: WG1488353-2 WG1488353-3

Cl1-BZ#1 76 75 40-140 1 30
Cl1-BZ#2 7 78 40-140 1 30
CL1-BZ#3 78 79 40-140 1 30
CI2-BZ#4/#10 72 74 40-140 3 30
CI2-BZ#9 74 76 40-140 S 30
CI2-BZ#7 75 77 40-140 3 30
CI2-BZ#6 74 76 40-140 3 30
CI2-BZ#5 76 7 40-140 1 30
CI2-BZ#8 76 78 40-140 3 30
CI3-BZ#19 70 72 40-140 S 30
Cl2-BZ#14 78 80 40-140 3 30
CI3-BZ#30 72 75 40-140 4 30
CI3-BZ#18 74 7 40-140 4 30
CI2-BZ#11 76 78 40-140 3 30
CI3-BZ#17 76 78 40-140 S 30
ClI2-BZ#12 77 79 40-140 3 30
CI3-BzZ#27 76 79 40-140 4 30
Cl2-BZ#13 79 82 40-140 4 30
CI3-BZ#24 76 79 40-140 4 30
CI3-BZ#16 75 7 40-140 S 30
CI3-BZ#32 75 78 40-140 4 30
CI2-BZ#15 70 73 40-140 4 30
CI3-BZ#34 74 76 40-140 & 30
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Serial_N0:04302114:20

Lab Control Sample Analysis
Batch Quality Control

Project Name: MRC SWS 2021 Lab Number: L2118833
Project Number:  60638276.007.1 Report Date: 04/30/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits

PCB Congeners/Homologs - Mansfield Lab Associated sample(s): 01-18 Batch: WG1488353-2 WG1488353-3

CI3-BZ#23 74 7 40-140 4 30
Cl4-BZ#54 71 74 40-140 4 30
CI3-BZ#29 76 78 40-140 S 30
Cl4-BZ#50 73 76 40-140 4 30
CI3-BZ#26 7 80 40-140 4 30
CI3-BZ#25 76 79 40-140 4 30
Cl4-BZ#53 75 78 40-140 4 30
CI3-BZ#-31 7 80 40-140 4 30
CI3-BZ#28 76 78 40-140 3 30
CI3-BZ#33 76 79 40-140 4 30
Cl4-BZ#51 76 79 40-140 4 30
CI3-BZ#21/#20 79 83 40-140 5 30
Cl4-BZ#45 73 7 40-140 b 30
CI3-BZ#22 75 79 40-140 5 30
Cl4-BZ#73/#46 7 81 40-140 5 30
Cl4-BZ#69 79 79 40-140 0 30
Cl4-BZ#43 76 72 40-140 5 30
CI3-BZ#36 76 80 40-140 b 30
Cl4-BZ#52 72 7 40-140 7 30
Cl4-BZ#48 74 79 40-140 7 30
Cl4-BZ#49 74 78 40-140 5 30
CI5-BZ#104 7 80 40-140 4 30
Cl4-Bz#47 85 89 40-140 5 30
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Serial_N0:04302114:20

Lab Control Sample Analysis
Batch Quality Control

Project Name: MRC SWS 2021 Lab Number: L2118833
Project Number:  60638276.007.1 Report Date: 04/30/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits

PCB Congeners/Homologs - Mansfield Lab Associated sample(s): 01-18 Batch: WG1488353-2 WG1488353-3

Cl4-BZ#65/#75/#62 77 80 40-140 4 30
CI3-BZ#39 75 79 40-140 5 30
CI3-BZ#38 76 79 40-140 4 30
Cl4-BZ#44 75 79 40-140 5 30
Cl4-BZ#59 78 82 40-140 5 30
Cl4-BZ#42 76 82 40-140 8 30
Cl4-BZ#71 76 81 40-140 6 30
CI3-BZ#35 7 80 40-140 4 30
Cl4-BZ#41 79 82 40-140 4 30
Cl4-BZ#72 78 81 40-140 4 30
CI5-BZ#96 80 85 40-140 6 30
CI5-BZ#103 80 86 40-140 7 30
Cl4-BZ#68/#64 80 84 40-140 b 30
Cl4-BZ#40 76 81 40-140 6 30
CI3-BZ#37 80 84 40-140 5 30
CI5-BZ#100 82 87 40-140 6 30
CI5-BZ#94 78 83 40-140 6 30
Cl4-BZ#57 80 84 40-140 b 30
Cl4-BZ#67/#58 80 84 40-140 5 30
CI5-BZ#102 80 85 40-140 6 30
Cl4-BZ#61 78 82 40-140 5 30
CI5-BZ#98 84 89 40-140 6 30
Cl4-BZ#76 80 85 40-140 6 30
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Serial_N0:04302114:20

Lab Control Sample Analysis
Batch Quality Control

Project Name: MRC SWS 2021 Lab Number: L2118833
Project Number:  60638276.007.1 Report Date: 04/30/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits

PCB Congeners/Homologs - Mansfield Lab Associated sample(s): 01-18 Batch: WG1488353-2 WG1488353-3

CI5-BZ#93 70 76 40-140 8 30
Cl4-BZ#63 7 81 40-140 5 30
CI5-BZ#121/#95/#88 84 89 40-140 6 30
Cl4-BZ#74 76 81 40-140 6 30
Cl6-BZ#155 78 83 40-140 6 30
Cl4-BZ#70 78 84 40-140 7 30
CI5-BZ#91 80 84 40-140 5 30
Cl4-BZ#66 78 82 40-140 b 30
Cl4-BZ#80 7 82 40-140 6 30
Cl4-BZ#55 78 84 40-140 7 30
CI5-BZ#92 84 90 40-140 7 30
CI5-BZ#89/#84 83 88 40-140 6 30
CI5-BZ#101/#90 87 94 40-140 8 30
Cl4-BZ#56 78 84 40-140 7 30
CI5-BZ#113 76 83 40-140 9 30
CI5-BZ#99 82 88 40-140 7 30
Cl6-BZ#150 78 83 40-140 6 30
Cl4-BZ#60 80 86 40-140 7 30
Cl6-BZ#152 79 83 40-140 5 30
CI5-BZ#119 88 93 40-140 6 30
CI5-BZ#83/#125/#112 87 95 40-140 9 30
CI5-BZ#86/#109 83 90 40-140 8 30
Cl6-BZ#145 79 84 40-140 6 30
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Lab Control Sample Analysis
Batch Quality Control

Project Name: MRC SWS 2021 Lab Number: L2118833
Project Number:  60638276.007.1 Report Date: 04/30/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits

PCB Congeners/Homologs - Mansfield Lab Associated sample(s): 01-18 Batch: WG1488353-2 WG1488353-3

CI5-BZ#97 82 88 40-140 7 30
Cl6-BZ#148 79 86 40-140 8 30
Cl4-BZ#79 7 84 40-140 9 30
CI5-BZ#116 80 85 40-140 6 30
Cl6-BZ#154 81 90 40-140 11 30
Cl4-BZ#78 81 87 40-140 7 30
CI5-BZ#87/#111 85 92 40-140 8 30
Cl6-BZ#136 79 84 40-140 6 30
CI5-BZ#117 87 93 40-140 7 30
CI5-BZ#115 84 92 40-140 9 30
CI5-BZ#85 82 73 40-140 12 30
CI5-BZ#120 79 85 40-140 7 30
CI5-BZ#110 83 89 40-140 7 30
Cl4-BZ#81 80 86 40-140 7 30
Cl6-BZ#151 88 94 40-140 7 30
Cl6-BZ#135 83 88 40-140 6 30
CI5-BZ#82 84 91 40-140 8 30
Cl6-BZ#144 85 90 40-140 6 30
Cl6-BZ#147/#149 85 92 40-140 8 30
Cl4-BZ#77 74 79 40-140 7 30
Cl6-BZ#143/#139 85 92 40-140 8 30
CI5-BZ#124 90 96 40-140 6 30
Cl6-BZ#140 85 91 40-140 7 30
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Lab Control Sample Analysis
Batch Quality Control

Project Name: MRC SWS 2021 Lab Number: L2118833
Project Number:  60638276.007.1 Report Date: 04/30/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits

PCB Congeners/Homologs - Mansfield Lab Associated sample(s): 01-18 Batch: WG1488353-2 WG1488353-3

CI5-BZ#108 93 98 40-140 5 30
CI5-BZ#107/#123 79 84 40-140 6 30
Cl7-BZ#188 81 88 40-140 8 30
Cl6-BZ#134 88 97 40-140 10 30
CI5-BZ#106 81 90 40-140 11 30
Cl6-BZ#133 86 88 40-140 2 30
Cle-BZ#142 89 95 40-140 7 30
CI5-BZ#118 88 94 40-140 7 30
Cl6-BZ#131 85 92 40-140 8 30
Cl7-BZ#184 82 89 40-140 8 30
Cl6-BZ#165 86 94 40-140 9 30
Cl6-BZ#146 82 88 40-140 7 30
Cl6-BZ#161 87 95 40-140 9 30
CI5-BZ#122 90 95 40-140 5 30
Cl6-BZ#168 95 102 40-140 7 30
CI5-BZ#114 92 98 40-140 6 30
Cl6-BZ#153 81 87 40-140 7 30
Cl6-BZ#132 88 94 40-140 7 30
CI7-BZ#179 83 90 40-140 8 30
Cl6-BZ#141 84 91 40-140 8 30
CI7-BZ#176 84 90 40-140 7 30
CI5-BZ#105 88 96 40-140 9 30
Cl6-BZ#137 87 94 40-140 8 30
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Lab Control Sample Analysis
Batch Quality Control

Project Name: MRC SWS 2021 Lab Number: L2118833
Project Number:  60638276.007.1 Report Date: 04/30/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits

PCB Congeners/Homologs - Mansfield Lab Associated sample(s): 01-18 Batch: WG1488353-2 WG1488353-3

CI5-BZ#127 89 96 40-140 8 30
CI7-BZ#186 84 91 40-140 8 30
Cl6-BZ#130/#164 88 95 40-140 8 30
CI7-BZ#178 82 89 40-140 8 30
Cl6-BZ#138 92 98 40-140 6 30
Cl6-BZ#163/#160 89 97 40-140 9 30
Cl6-BZ#129/#158 89 97 40-140 9 30
CI7-BZ#182/#175 90 98 40-140 9 30
CI7-BZ#187 84 91 40-140 8 30
CI7-BZ#183 87 94 40-140 8 30
Cl6-BZ#166 82 89 40-140 8 30
Cl6-BZ#159 88 95 40-140 8 30
CI5-BZ#126 88 95 40-140 8 30
CI7-BZ#185 83 91 40-140 S 30
Cl6-BZ#162 88 95 40-140 8 30
CI7-BZ#174 88 95 40-140 8 30
Cl6-BZ#128 85 91 40-140 7 30
CI8-BZ#202 85 93 40-140 9 30
Cl6-BZ#167 86 93 40-140 8 30
Cl7-BZ#181 86 92 40-140 7 30
CI7-BZ#177 88 95 40-140 8 30
CI8-BZ#204/#200-CAL 84 92 40-140 9 30
Cl7-BZ#171 85 92 40-140 8 30
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