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Section 1 

Introduction 

On behalf of Lockheed Martin Corporation (Lockheed Martin), Tetra Tech, Inc. (Tetra Tech) has 

prepared this 2012 Surface Water Monitoring Report for the Lockheed Martin Middle River 

Complex (MRC) in Middle River, Maryland (see Figure 1-1). This report addresses the 2012 

surface water sampling along five transects in Dark Head Cove at Outfalls 5, 6, 7, 8, and 9 and at 

two locations in Cow Pen Creek near the western trichloroethene (TCE) plume. Two of the Dark 

Head Cove transects (Outfalls 6 and 8) are downgradient of the eastern trichloroethene plume. 

The sampling objective was to provide additional and updated surface water quality data in Dark 

Head Cove and Cow Pen Creek to determine whether volatile organic compounds (VOCs) in 

groundwater at the site are impacting Dark Head Cove and Cow Pen Creek surface water. These 

chemicals may be conveyed by groundwater seepage into surface water, or by groundwater 

infiltration into drains and outfalls that discharge to surface water. 

This report is organized as follows: 

Section 2—Site Background: Briefly describes the site and where detailed background 

information and reports of previous investigations can be found. 

Section 3—Investigation Approach and Methodology: Presents the technical approach to 

surface water sampling and describes the field methodology employed. 

Section 4—Results: Presents the field program’s investigation results. 

Section 5—Summary: Summarizes the investigation approach and findings. 

Section 6—References: Cites references used to compile this report. 
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Section 2 

Site Background 

The Middle River Complex (MRC), part of the Chesapeake Industrial Park, is at 2323 Eastern 

Boulevard in Middle River, Maryland, approximately 11.5 miles northeast of downtown 

Baltimore. The MRC comprises 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. The MRC 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 2-1 shows the MRC layout. 

Currently, MRC property owner LMC Properties, Inc’s, primary activities at the MRC include 

facility and building management and maintenance. The main tenant at the site, MRA Systems, 

Inc. (a subsidiary of General Electric Company) designs, manufactures, fabricates, tests, 

overhauls, repairs, and maintains aeronautical structures, parts, and components for military and 

commercial applications. Lockheed Martin Mission Systems & Sensors—Littoral Ships & 

Systems (a Lockheed Martin Corporation [Lockheed Martin] business segment) conducts 

engineering and fabricates, assembles, tests, and otherwise supports vertical-launch systems. A 

Lockheed Martin subsidiary, Applied NanoStructured Solutions LLC, also occupies a portion of 

MRC, engaging in research and design of nanotechnology applications. 

In 1929, the Glenn L. Martin Company (GLM), a predecessor entity of Lockheed Martin, 

acquired a large parcel of undeveloped land in Middle River, Maryland to manufacture aircraft 

for U.S. government and commercial clients. In the early 1960s, GLM 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 to 

form Lockheed Martin Corporation. Shortly after the merger, General Electric Company 

acquired most of Lockheed Martin’s aeronautical business in Middle River and a General 

Electric subsidiary, MRA Systems, Inc., began operations. 
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Numerous environmental investigations have been conducted at the Lockheed Martin MRC. 

These include underground storage-tank closures and abandonments, soil excavations, Phase I 

environmental site assessments (ESAs), and Phase II ESAs. A facility-wide Phase I ESA was 

conducted at the Lockheed Martin MRC in 2003. It identified 13 recognized environmental 

conditions (RECs) at the facility associated primarily with then-current site conditions (Earth 

Tech, 2003). Subsequent review of historical site activities identified another 18 RECs at the 

facility (Tetra Tech, 2004).  

Many of these RECs are in the southern portion of the facility along the waterfront. Soil and 

groundwater sampling at the RECs has identified sporadic soil and groundwater contamination in 

environmental media underlying the facility. The MRC has entered into the Maryland 

Department of the Environment (MDE) Voluntary Cleanup Program, and studies of soil and 

groundwater at the MRC are ongoing (Tetra Tech, 2012a).  

With respect to previous surface water and sediment studies, surface water and sediment were 

sampled in Cow Pen Creek and Dark Head Cove adjacent to the facility’s southern and western 

property boundaries on March 17–18, 2005. Ten additional surface water and 50 additional 

sediment samples were later collected in October 2005 to further characterize and delineate 

chemicals identified during the March sampling event. The October event included much more 

extensive investigation of Dark Head Cove, as well as vertical profiling of chemical 

concentrations in sediments. 

In March 2005, seven surface-water samples (SW-1 through SW-7) and 12 sediment samples 

(SD-1 through SD-12) were collected from Cow Pen Creek and Dark Head Cove. Two 

(SW/SD-1 and SW/SD-2) were collected as background reference-samples; SW/SD-1 was 

collected hydraulically upgradient of the facility’s first outfall (along Cow Pen Creek), and 

SW/SD-2 was collected from a cove within Dark Head Creek. The remaining sampling locations 

are along the facility waterfront approximately 10 feet from the shoreline and spaced to generally 

coincide with outfall locations. 

In October 2005, 10 surface water samples (SW-8 through SW-17) and 50 sediment samples 

from 30 locations (SD-13 through SD-42) were collected from Cow Pen Creek and Dark Head 

Cove. Surface water sampling locations were distributed to provide sufficient data to broadly 
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evaluate surface water quality. Sediment sampling locations were chosen to evaluate the 

horizontal distribution of chemicals of concern previously identified in March 2005.  

The 2006 human health risk assessment (HHRA), based on data from the 2005 sampling events, 

concluded that noncarcinogenic effects for both surface water and sediment are regulatorily 

acceptable because the hazard index calculated for a hypothetical recreational receptor is less 

than 1.0. Carcinogenic risks of exposures to surface water (incidental ingestion, dermal contact) 

are less than the MDE threshold limit of 1×10-
05

, or a one-in-100,000 probability of developing 

cancer (Tetra Tech, 2006). Carcinogenic risks for exposures to sediment exceed this MDE 

threshold for carcinogenic effects; however, the estimated risks are within the United States 

Environmental Protection Agency (USEPA) acceptance range of 1×10-
04

 to 1×10-
06

, or a 

one-in-10,000 to one-in-one-million probability of developing cancer.  

The 2006 HHRA evaluated incidental ingestion and dermal contact with surface waters and 

sediments as direct-contact exposure pathways. Risks associated with consumption of fish from 

the study area are not evaluated in the 2006 HHRA. The 2006 ecological risk assessment 

(likewise based on the 2005 data) identifies cadmium in surface water and barium, silver, 

benzo(a)pyrene, benzo(g,h,i)perylene, and indeno(1,2,3-cd)pyrene as the primary chemicals of 

potential concern in sediment. Food-chain modeling also identified mercury in sediment as a 

concern (Tetra Tech, 2006). 
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Section 3 

Investigation Approach  
and Methodology 

3.1 SURFACE WATER SAMPLING 

As stated in Section 1, the overall objective of the 2012 surface water sampling was to provide 

additional and updated surface water quality data for Dark Head Cove and Cow Pen Creek and to 

determine whether volatile organic compounds (VOCs) in groundwater at the site are impacting 

Dark Head Cove and Cow Pen Creek surface water. While polychlorinated biphenyls (PCBs) are 

known to be present in soil and sediment, prior sampling indicated they are not a concern for 

surface water; therefore no sampling for PCBs occurred in 2012. As shown in Table 3-1 and 

Figure 3-1, 13 surface water samples were collected from Dark Head Cove and Cow Pen Creek 

on June 13, 2012. Eleven of these were collected in Dark Head Cove and two were collected in 

Cow Pen Creek. For this round, samples were analyzed for VOCs only, which are the primary 

contaminants of concern in MRC groundwater. Sampling was conducted in accordance with the 

2012 Middle River Complex (MRC) surface water sampling work plan (Tetra Tech, Inc. 

[Tetra Tech], 2012b). 

3.1.1 Surface Water Sampling and Analyses 

As shown in Figure 3-1, surface water samples were collected in Dark Head Cove along 

transects at Outfalls 5 through 9. Two samples were collected along each transect near Outfalls 6 

through 9: one sample per transect was collected 10-feet from shore (A sample) and a second 

was collected 50-feet from shore (B sample). At Outfall 5 (which has two outlets), one sample 

was collected from each outlet 10-feet from shore (A1 and A2 samples) and one was collected 

50-feet from shore (B sample), approximately midway between the two outlets. Surface water 

samples were collected in Cow Pen Creek near the location of the western trichloroethene (TCE) 

plume. Samples were collected along the approximate centerline of the creek upstream and 

downstream of the estimated boundaries of the western TCE plume. Table 3-1 summarizes the 
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surface water sampling locations and chemical analyses conducted for the 2012 monitoring 

program (Tetra Tech, 2012b). 

Surface water samples were collected as grab samples using direct-fill sampling techniques. All 

samples were collected approximately one foot below the water surface using a stainless-steel 

discrete-interval sampler (i.e., ―Bacon Bomb‖ sampler). The sampler was lowered to 

approximately one foot below the water surface, the check valve was engaged to allow it to fill, 

the sampler was then brought to the surface, and the water was removed through a valve to fill 

three laboratory-cleaned hydrochloric-acid-preserved 40-milliliter (mL) sample vials. The 

discrete-interval sampler was cleaned after each use by rinsing with potable water. Equipment 

was cleaned after each sample had been collected. No decontamination fluids other than potable 

water were used, so it was not necessary to collect and dispose of rinse water generated during 

this sampling event.  

Samples were analyzed for VOCs at a fixed-base laboratory via Method 8260B. No duplicates 

were collected during this investigation. All samples were shipped in a single container, so only 

one trip blank was included for VOC analysis for quality assurance/quality control purposes. 

Water-quality parameters, including temperature, pH (a measure of hydrogen-ion content 

indicating relative acidity or alkalinity), specific conductance (SC), salinity, turbidity, dissolved 

oxygen (DO), color, and oxidation-reduction potential (ORP), were measured at all surface water 

sampling locations at the time of sampling. In addition, the depth of water at the sampling 

location at the time of sampling was recorded.  

Tidal stages were recorded at the beginning, middle, and end of sampling using the Cow Pen 

Creek direct-read staff gauge. Readings from the staff gauge were 3.6 feet at 9:55 a.m., 3.5 feet 

at 10:15 a.m., and 3.0 feet at 10:45 a.m., indicating the samples were collected during the falling 

limb of a tidal cycle. Tide data for Bowley Bar in Middle River, Maryland for June 13, 2012 

shows low tide at 10:41 a.m.; high tide was at 3:53 a.m. (Maryland Department of Natural 

Resources, 2012). All information was documented on surface water sample forms (Appendix A) 

and in the master site logbook. 

Surface water sampling locations (horizontal locational coordinates) were surveyed using a 

handheld global positioning system receiver and recorded in the field logbook. Sampling 

locations were recorded in degrees, minutes, and seconds using geographical latitude and 
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longitude coordinates. The coordinates have an accuracy of approximately 15 feet. The 

coordinates were converted to the Maryland State Plane North American Datum 1983 (feet) for 

use in the MRC geographical information system (GIS).  

3.1.2 Documentation 

A master site logbook was maintained as an overall record of field activities. Sample 

documentation includes completed chain of custody (COC) forms and matrix-specific sampling 

log sheets. COC forms are standardized to summarize and document pertinent sample 

information, such as sample identification and type, matrix, date and time of collection, 

preservation, requested analysis, and the times and dates of custody transfers. Sample custody 

procedures document sample acquisition and integrity. 

3.1.3 Sample Nomenclature and Handling 

Surface water samples were identified with a unique sample identification tag. Surface water 

samples were labeled with an ―SW‖ prefix followed by the sample number, followed by an ―A‖ 

(designating a sample 10 feet from the shoreline) or a ―B‖ (designating a sample collected 50 

feet from the shoreline), followed by a six-digit sampling date. For example, a surface water 

sample collected on June 13, 2012 from transect MRC-SW6 at the 10-foot (―A‖) location was 

labeled as MRC-SW6A-061312. The trip blank was labeled with a ―TB‖ prefix followed by the 

blank’s six-digit submittal date (e.g., TB-061312). 

Sample handling includes field-related considerations concerning the selection of sample 

containers, preservatives, allowable holding times, and analyses requested. Proper custody 

procedures were followed throughout all phases of sample collection and handling. COC 

protocols used throughout sample handling assure the evidentiary integrity of sample containers. 

Sample containers were released under signature from the laboratory and accepted under 

signature by the sampler(s) or individual responsible for maintaining custody until the sample 

containers were transferred to the sampler(s). Transport containers returned to the laboratory were 

sealed with strapping tape and a tamper-proof custody seal. The custody seal includes the 

signature of the individual initially releasing the transport container, along with the date and time. 
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3.1.4 Equipment Decontamination 

Both dedicated and disposable equipment were used for surface water sampling to minimize 

decontamination. The stainless steel Bacon Bomb discrete interval sampler was rinsed with 

potable water before and after each use. 

3.1.5 Waste Management 

No investigation-derived waste (IDW) was generated during this surface water sampling. 

General waste (i.e., gloves, rope, etc.) was disposed of in the proper waste disposal containers at 

the facility. The stainless steel Bacon Bomb sampler was cleaned with potable water over the 

water body; therefore, no IDW was generated during surface water sampling.  

3.2 DATA MANAGEMENT 

Laboratory data-handling procedures met the requirements of the laboratory subcontract. All 

analytical and field data are maintained in project files. These files include copies of the COC 

forms, sampling log forms, sampling location maps, and documentation of quality assurance and 

data manipulation. 

3.2.1 Data Tracking and Control 

A cradle-to-grave sample tracking system was used from the beginning to the end of the 

sampling event. This system allows for early detection of errors made in the field so adjustments 

can be made while the field team is still mobilized. Before field mobilization, the field operations 

leader coordinated and initiated sample tracking. Sample jar labels were handwritten in the field 

and reviewed to ensure that they were accurate and adhered to work plan requirements.  

The project manager (PM) coordinated with the analytical laboratory to ensure that they were 

aware of the number and types of samples and analyses being submitted. During field sampling, 

the field operations leader forwarded the COC forms to the PM (or their designee) and the 

laboratory for each day that samples were collected. The PM (or their designee) confirmed that 

the COC forms provided the information required by the work plan. After all requested analyses 

were complete, the laboratory submitted an electronic deliverable for every sample delivery 

group. When all electronic deliverables had been received from the laboratory, the PM or their 

designee ensured that the laboratory had performed all requested analyses.  
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3.2.2 Sample Information 

Data from field measurements were recorded using appropriate log sheets and summarized in 

tabular form. Raw instrument-data from the laboratory was also tabulated. The field operations 

leader verified field data daily; laboratory data were verified by the group supervisor and then by 

the laboratory’s quality control/documentation department. 

3.2.3 Project Data Compilation 

The analytical laboratory generated a portable document format (PDF) file of the analytical data 

packages, as well as electronic database deliverables. The electronic data were checked against 

the PDF file from the laboratory and updated as required, based on data qualifier flags applied 

during data validation. All data, such as units of measure and chemical nomenclature, are 

consistent with the project database. 

3.2.4 Geographical Information System 

Data management systems consist of a relational database and GIS used to manage 

environmental information pertaining to the MRC. The relational database stores chemical, 

geological, hydrogeologic, and other environmental data collected during environmental 

investigations; the GIS is created from the relational database and contains subsets of the larger 

data pool. The GIS allows posting of environmental data onto base maps to represent the 

information graphically. Compiled sampling, chemical, and positional data were incorporated 

into the GIS.  

3.3 DATA REVIEW 

Data from the laboratory were entered into a sample database and evaluated against risk-based 

criteria. Data validation, consisting of data completeness, holding time, calibrations, laboratory 

contamination, and detection limits, was completed concurrent with the data evaluation. The 

review was based on USEPA Region 3’s Modifications to the National Functional Guidelines for 

Data Review (USEPA, 1993 and 1994) and the specifics of the analytical method used. Data 

from this sampling event consist of surface water sample chemical results. Data validation 

reports and COC are provided as PDF files in Appendix B (on compact disc). Appendix C 

tabulates all 2012 MRC surface water sample analytical data, including validation qualifiers, 

non-detects, and analytical detection limits. 



 

7896 TETRA TECH • LOCKHEED MARTIN MIDDLE RIVER COMPLEX • 2012 SURFACE WATER SAMPLING REPORT PAGE 3-6 

The data validation concluded that these MRC data are acceptable for their intended uses 

(i.e., risk screening and risk assessment), except for data qualified as unreliable. For this 

validation, the following data qualifiers (i.e., flags) were applied to the chemical results 

presented in this report: 

J The analyte is considered present in the sample. However, the value is estimated and 

may not meet highest accuracy or precision standards. In this program, samples were 

qualified with ―J‖ because quantitation was above the method detection limit but below 

the laboratory reporting limit. 

U Not detected. The analyte was not detected at the reported value.  

UR The result is qualitatively or quantitatively unreliable. 

The ‖J‖ qualifier appears in the chemical results tables (see also Figure 4-1). All three qualifiers 

appear in the tables in Appendices B and C. Only the results (i.e., non-detected results) for 

2-butanone, tertiary butyl-alcohol, and vinyl acetate are flagged with ―UR‖ data qualifiers.  



 

7896 TETRA TECH • LOCKHEED MARTIN MIDDLE RIVER COMPLEX • 2012 SURFACE WATER SAMPLING REPORT PAGE 3-7 

 

Table 3-1 
Chemical Analyses for Surface Water Samples— 
Dark Head Cove and Cow Pen Creek, June 2012 

Lockheed Martin, Middle River Complex, Middle River, Maryland 

Sampling location 
Sample 
number 

Distance from 
shore (feet) 

Analytical 
parameters 

Sampling 
month 

Number of samples 

Dark Head Cove 

Outfall 5  SW5A1 

SW5A2 

SW5B 

10
(1)

 

10
(1)

 

50  

Volatile organic 

compounds (VOCs), 

field parameters 

June 1 

1 

1 

Outfall 6 and near the 

eastern trichloroethene 

(TCE) plume 

SW6A 

SW6B 

10 

50 

VOCs, 

field parameters 

June 1 

1 

Outfall 7  SW7A 

SW7B 

10 

50 

VOCs, 

field parameters 

June 1 

1 

Outfall 8 and near eastern 

TCE plume  

SW8A 

SW8B 

10 

50 

VOCs, 

field parameters 

June 1 

1 

Outfall 9 SW9A 

SW9B 

10 

50 

VOCs, 

field parameters 

June 1 

1 

Cow Pen Creek 

Near the western TCE 

plume 

SW1A 

SW2A 

Upstream 

Downstream 

(both 

centerline) 

VOCs,  

field parameters 

June 1 

1 

1
Two near-shore samples (10-feet) were collected at Outfall 5 only. One near-shore sample was collected at each of the other Dark Head Cove 

outfalls (6 –9) 
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Section 4 

Results 

Validated surface water chemical data were used to generate a statistical summary table 

(Table 4-1) and a detection table (Table 4-2) listing positive detections of chemical analytes for 

the 2012 surface water samples. Tables 4-1 and 4-2 are based on the full data listing shown in 

Table C-1 (see Appendix C). Table 4-2 compares surface-water sampling results to several 

applicable screening criteria, including: 

 United States Environmental Protection Agency (USEPA) Region III Biological Technical 

Advisory Group (BTAG) freshwater screening benchmarks (USEPA, 2006) 

 USEPA National Recommended Water Quality Criteria (NRWQC) for acute and chronic 

aquatic organism exposures, and NRWQC for human health aquatic organism 

consumption (USEPA, 2009) 

 State of Maryland Ambient Water Quality Criteria (AWQC) for acute and chronic aquatic 

organism exposures, and AWQC for human health aquatic-organism consumption (Code 

of Maryland Regulations, 2012) 

 Site-specific swimming screening levels developed by Lockheed Martin Corporation 

(Lockheed Martin) for current assessments of volatile organic compounds (VOCs) at Frog 

Mortar Creek near Martin State Airport (Tetra Tech, Inc., [Tetra Tech), 2012c) 

As shown in Table 4-1, only two VOCs (trichloroethene [TCE] and acetone) were detected in the 

2012 samples. TCE was detected in 10 of 13 samples (77%). It was detected in all but one 

sample collected in Dark Head Cove and in no samples collected in Cow Pen Creek. TCE is the 

primary VOC detected in the MRC groundwater plumes. Acetone was only detected in the two 

samples collected in Cow Pen Creek, for a detection frequency of 15%. 

All contaminant concentrations are low. All TCE detects are ―J‖ qualified because concentrations 

are above the method detection limit but below the laboratory reporting limit. The two acetone 

concentrations are 3.6 and 4.7 µg/L. Acetone is a common laboratory contaminant; however, data 

validation found no evidence of laboratory contamination.  
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The distribution of TCE in the Dark Head Cove samples is shown in Figure 4-1. Detected TCE 

concentrations range from 0.17 µg/L in the southwestern portion of Dark Head Cove 

(MRC-SW5A1) to 0.82 µg/L in the central portion of Dark Head Cove (MRC-SW8B). The 

higher TCE concentrations (ranging from 0.55 to 0.82 µg/L) were detected near Outfalls 6 and 8 

(locations MRC-SW8B, MRC-SW8A, MRC-SW6B, and MRC-SW6A). These sampling 

locations are in the area where the eastern TCE plume discharges to Dark Head Cove. Lower 

TCE concentrations were detected near Outfalls 5, 7, and 9. 

As shown in Figure 4-1, TCE concentrations are higher in the samples collected approximately 

50 feet from the shoreline, with lower concentrations in the samples collected approximately 

10 feet from the shoreline. TCE concentrations decrease progressively southwest and northeast 

of transects MRC-SW8 and MRC-SW6. These transects are southeast and hydraulically 

downgradient of the eastern TCE plume.  

USEPA and the State of Maryland have not established acute or chronic freshwater criteria for 

either TCE or acetone. However, USEPA and Maryland have established a ―human health for 

consumption of organisms‖ criterion for TCE of 300 µg/L (when adjusted for a risk level of 

1×10
-5

). The BTAG ecological screening levels for TCE and acetone are 21 and 1,500 µg/L, 

respectively. Concentrations of TCE (maximum 0.82 µg/L) and acetone (maximum 4.7 µg/L) 

detected in this investigation are at least an order of magnitude lower than the lowest regulatory 

agency screening levels. The maximum TCE concentration is also an order of magnitude less 

than the TCE swimming screening criterion of 10 µg/L developed by Lockheed Martin. 

Table 4-3 presents the water quality parameters measured in the field for each surface water 

sample. Data were collected for color, pH, specific conductivity (SC), temperature, turbidity, 

dissolved oxygen (DO), salinity, and oxidation-reduction potential (ORP). The color of the water 

is uniformly greenish-brown. The pH varied from 7.35 to 7.72, with an average pH of 7.62. 

Specific conductivity ranged from 1.30 to 3.93 milliSiemens per centimeter (mS/cm), with an 

average value of 3.5 mS/cm. The temperature of the water averaged 25.94 degrees Celsius (ºC). 

Turbidity varied from a low of 6.98 nephelometric turbidity units (NTUs) to a high of 

87.5 NTUs, with an average value of 15.03 NTUs. DO ranged from 5.56 to 10.5 milligrams per 

liter (mg/L), with an average of 7.48 mg/L. Salinity varied from 0.7 to 2.1%, with an average of 

1.82%. ORP ranged from 163 to 199 millivolts (mv) with an average value of 178.7 mv.  
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The pH values measured during this event are consistent with natural surface water in this 

region. SC is closely associated with salinity, and those samples with lower salinity had an 

expected lower SC, and vice versa. Water temperature was lower in Cow Pen Creek samples, 

which also had lower salinity and SC as compared to samples collected from Dark Head Cove. 

These results may be due to either the input of runoff into the creek, or restricted water flow into 

or out of the creek.  

Turbidity was fairly consistent in most samples, but was higher in Cow Pen Creek, possibly due 

to runoff into the creek. Turbidity was also high in sample SW5A1, which is the southernmost 

sample collected in Dark Head Cove. The reason for the high turbidity in this sample is 

unknown.  

As expected, DO concentrations in the water are higher in colder water samples. All DO levels 

are very high, indicating a healthy estuarine environment. ORP values are all positive, which is 

consistent with an oxygen-rich environment. All of these parameters, except for DO (which is 

unusually high), are typical of a tidally controlled estuarine environment. 



Table 4-1

Statistical Summary of Analytes Detected in Surface Water Samples - Dark Head Cove and Cow Pen Creek, June 2012

Lockheed Martin Middle River Complex, Middle River, Maryland

Chemical

Number Percent

VOLATILES (ug/L)

TRICHLOROETHENE 10/13 77% 0.17 0.17 0.17 J 0.82 J MRC-SW8B-061312 0.34 0.42 0.25

ACETONE 2/13 15% 1.1 1.1 3.6 J 4.7 J MRC-SW2A-061312 1.10 4.15 1.37

1 Analytes are ranked from highest to lowest by percent frequency of detection.

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

1/2 the detection limit was used for B qualified data.

ug/L = micrograms per liter

Associated Samples

MRC-SW1A-061312 MRC-SW7A-061312

MRC-SW2A-061312 MRC-SW7B-061312

MRC-SW5A1-061312 MRC-SW8A-061312

MRC-SW5A2-061312 MRC-SW8B-061312

MRC-SW5B-061312 MRC-SW9A-061312

MRC-SW6A-061312 MRC-SW9B-061312

MRC-SW6B-061312

Mean of All

Samples

Mean of

Positive

Detects

Standard

Deviation
Frequency of Detection(1)

Mininum

Non

Detected

Maximum

Non Detected

Mininum

Detected

Maximum

Detected

Sample With Maximum

Concentration



Table 4-2

Volatile Organic Compounds Detected in Surface Water Samples - Dark Head Cove and Cow Pen Creek, June 2012

Lockheed Martin Middle River Complex, Middle River, Maryland

LOCATION Ecological Human Health

SAMPLE ID: Surface Water Consumption Swimming

SAMPLE DATE Screening of Organism Screening

MATRIX Level(2) Only(3)
Levels(4)

Acute Chronic

VOLATILES (ug/l)

TRICHLOROETHENE NA NA 21 300(3) 10 -- -- 0.17 J 0.19 J 0.19 J

ACETONE NA NA 1500 NA NA 3.6 J 4.7 J -- -- --

LOCATION Ecological Human Health

SAMPLE ID: Surface Water Consumption Swimming

SAMPLE DATE Screening of Organism Screening

MATRIX Level(2) Only(3)
Levels(4)

Acute Chronic

VOLATILES (ug/l)

TRICHLOROETHENE NA NA 21 300(3) 10 0.55 J 0.63 J -- 0.32 J

ACETONE NA NA 1500 NA NA -- -- -- --

LOCATION Ecological Human Health

SAMPLE ID: Surface Water Consumption Swimming

SAMPLE DATE Screening of Organism Screening

MATRIX Level(2) Only(3)
Levels(4)

Acute Chronic

VOLATILES (ug/l)

TRICHLOROETHENE NA NA 21 300(3) 10 0.66 J 0.82 J 0.33 J 0.34 J

ACETONE NA NA 1500 NA NA -- -- -- --

Samples were analyzed for volatile organic compounds (VOCs) only.

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

2 U.S. Environmental Protection Agency Region 3 Biological Technical Advisory Group Freshwater Screening Benchmarks.

3 For carcinogens, criterion is for incremental cancer risk of 1x10-5.

4 Site specific screening levels developed for trichloroethene, cis-1,2-dichloroethene, and vinyl chloride by Lockheed Martin for Frog Mortar

Creek studies at Martin State Airport. Values for 1,2-dichloroethene (300 µg/L) and vinyl chloride (0.7 µg/L) are not show because these

analytes were not detected in the samples.

µg/l - micrograms per liter.

J = Positive result is considered estimated below the reporting limit.

NA = criterion not available.

SW = surface water

-- - Not detected at the method detection limit.

MRC-SW5A2

20120613

National Recommended

and Ambient

Water Quality Criteria
(1)

Freshwater

MRC-SW5A1MRC-SW1A MRC-SW2A

20120613

20120613

20120613

SW SW

20120613

20120613 20120613 20120613

20120613

MRC-SW9B

SW

MRC-SW5B

MRC-SW6A MRC-SW6B MRC-SW7A MRC-SW7B

SW SW SW

MRC-SW6B-061312

MRC-SW5B-061312

MRC-SW6A-061312

SW SW SW SW SW

MRC-SW7A-061312 MRC-SW7B-061312

20120613

National Recommended

MRC-SW1A-061312 MRC-SW2A-061312 MRC-SW5A1-061312 MRC-SW5A2-061312

and Ambient

20120613 20120613 20120613

Water Quality Criteria
(1)

Freshwater

National Recommended

and Ambient

Water Quality Criteria
(1)

Freshwater

MRC-SW8A

SWSW

MRC-SW9B-061312MRC-SW9A-061312MRC-SW8B-061312MRC-SW8A-061312

MRC-SW9AMRC-SW8B
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Table 4-3 

Surface Water Quality Field Measurements— 
Dark Head Cove and Cow Pen Creek, June 2012 

Lockheed Martin Middle River Complex, Middle River, Maryland 

Sample 
No. Color 

pH 
(S.U.) 

SC 
(mS/cm) 

Temperature 
 (ºC) 

Turbidity 
(NTU) 

DO 
(mg/L) 

Salinity 
(%) 

ORP 
(mv) 

SW1A Gr/Br 7.56 1.30 23.24 11.00 10.50 0.7 198 

SW2A Gr/Br 7.35 2.08 24.33 16.90 9.32 1.0 171 

SW5A1 Gr/Br 7.52 3.88 26.25 87.50 8.98 2.0 165 

SW5A2 Gr/Br 7.60 3.93 26.41 7.70 5.88 2.1 183 

SW5B Gr/Br 7.69 3.91 26.20 8.50 7.53 2.1 165 

SW6A Gr/Br 7.67 3.89 26.29 7.76 6.60 2.0 199 

SW6B Gr/Br 7.69 3.88 26.49 7.61 6.45 2.0 188 

SW7A Gr/Br 7.62 3.39 25.81 8.14 6.27 1.7 180 

SW7B Gr/Br 7.65 3.74 26.25 8.33 8.62 2.0 163 

SW8A Gr/Br 7.62 3.84 26.43 8.96 6.33 2.0 186 

SW8B Gr/Br 7.69 3.88 26.38 7.40 8.89 2.0 179 

SW9A Gr/Br 7.64 3.88 26.56 8.64 5.56 2.0 178 

SW9B Gr/Br 7.72 3.88 26.53 6.98 6.27 2.0 168 

ºC— degrees Celsius 

DO— dissolved oxygen 

Gr/Br— greenish brown 

mg/L— milligram(s) per liter 

mS/cm— milliSiemen(s) per centimeter 

mv— millivolts 

NTU— nephelometric turbidity unit(s) 

ORP— oxidation-reduction potential 

pH— hydrogen ion content (a measure of 

 acidity or alkalinity) 

SC— specific conductance 

S.U.— standard unit(s)  
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Section 5 

Summary 

The following summarizes Lockheed Martin Corporation’s (Lockheed Martin’s) June 2012 Dark 

Head Cove and Cow Pen Creek surface water investigation and findings: 

 Thirteen surface water samples were collected from Dark Head Cove and Cow Pen Creek 

on June 13, 2012 and chemically analyzed to assess concentrations of volatile organic 

compounds (VOCs) that may be emanating from storm water outfalls or groundwater 

plumes. While polychlorinated biphenyls (PCBs) are known to be present in soil and 

sediment, prior sampling indicated they are not a concern for surface water; therefore no 

sampling for PCBs occurred in 2012. 

 In Dark Head Cove, samples were collected along each of five transects spaced along the 

northern shoreline. Along four transects, one sample was collected near the shoreline 

(―A‖ sample) and a second was collected approximately 50 feet from the shoreline (―B‖ 

sample). At Outfall 5 (which has two outlets), samples were collected 10-feet offshore 

from each outlet, and a third sample was collected 50-feet offshore between the two 

outlets. Each sample was collected approximately one foot below the water surface.  

 Samples were analyzed for volatile organic compounds.  

 Chemical data were validated in accordance with the United States Environmental 

Protection Agency (USEPA) Region III Modifications to the National Functional 

Guidelines for Organic Data Review and the specifics of the analytical methods used. 

 Sampling results were screened against the following standards: 

o United States Environmental Protection Agency Region III Biological Technical 

Advisory Group (BTAG) ecological freshwater screening benchmarks  

o United States Environmental Protection Agency National Recommended Water 

Quality Criteria (NRWQC) for acute and chronic aquatic-organism exposures and 

for human health aquatic-organism consumption  

o State of Maryland Ambient Water Quality Criteria (AWQC) for acute and chronic 

aquatic-organism exposures and for human health aquatic-organism consumption  

o Site-specific screening levels developed by Lockheed Martin Corporation for 

evaluating risks to recreational swimmers from exposure to volatile organic 

compounds in surface water 
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 The volatile organic compound trichloroethene (TCE) was detected at low concentrations 

in 10 of 11 surface water samples collected on June 2012 in Dark Head Cove. 

Trichloroethene was not detected in the two samples collected in Cow Pen Creek. 

In Dark Head Cove: 

 Concentrations of trichloroethene range from non-detect to 0.82 micrograms per liter. 

None of the concentrations exceed the ecological surface-water screening level of 

21 micrograms per liter, the human health consumption of aquatic-organism screening 

level of 300 micrograms per liter or the swimming screening level of 10 micrograms per 

liter. See Table 4-2. 

o Concentrations of trichloroethene are highest at sampling locations MRC-SW8B, 

MRC-SW8A, MRC-SW6B, and MRC-SW6A, which are associated with Outfalls 6 

and 8. These locations in Dark Head Cove are also hydraulically downgradient of the 

eastern trichloroethene plume, which has the highest trichloroethene concentrations 

detected in groundwater on site. 

o Trichloroethene concentrations are similar in samples collected approximately 50 feet 

from the shoreline, and are generally higher than those collected nearer the shoreline.  

o Trichloroethene concentrations are similar but lower in samples collected off 

Outfalls 5, 7 and 9 than off Outfalls 6 and 8, suggesting good mixing of surface water. 

 The volatile organic compound acetone was detected in both samples collected in Cow 

Pen Creek, at concentrations of 3.6 and 4.7 micrograms per liter.  

o These concentrations are below the ecological surface water screening level of 

1,500 micrograms per liter.  

 Human health screening levels have not been established for the consumption-of-

organisms or for the swimming scenario.  
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APPENDIX A—SURFACE WATER SAMPLING LOG SHEETS 
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APPENDIX B—DATA VALIDATION REPORTS (ON CD) 
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APPENDIX C—CHEMICAL RESULTS DATA TABLE 



TABLE C-1

CHEMCIAL RESULTS FOR SURFACE WATER SAMPLES - DARK HEAD COVE AND COW PEN CREEK, JUNE 2012

LOCKHEED MARTIN MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND

PAGE 1 OF 6

LOCATION

SAMPLE ID

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

1,1,1-TRICHLOROETHANE 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

1,1,2,2-TETRACHLOROETHANE 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

1,1,2-TRICHLOROTRIFLUOROETHANE 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

1,1-DICHLOROETHANE 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

1,1-DICHLOROETHENE 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

1,1-DICHLOROPROPENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

1,2,3-TRICHLOROBENZENE 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

1,2,3-TRICHLOROPROPANE 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U

1,2,3-TRIMETHYLBENZENE 0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U

1,2,4-TRICHLOROBENZENE 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

1,2,4-TRIMETHYLBENZENE 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

1,2-DIBROMO-3-CHLOROPROPANE 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

1,2-DIBROMOETHANE 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

1,2-DICHLOROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

1,2-DICHLOROETHANE 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

1,2-DICHLOROPROPANE 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

1,3-DICHLOROBENZENE 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

1,3-DICHLOROPROPANE 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

1,4-DICHLOROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

2,2-DICHLOROPROPANE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

2-BUTANONE 0.57 UR 0.57 UR 0.57 UR 0.57 UR 0.57 UR

2-CHLOROETHYL VINYL ETHER 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

2-CHLOROTOLUENE 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

2-HEXANONE 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

4-CHLOROTOLUENE 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

4-ISOPROPYLTOLUENE 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

4-METHYL-2-PENTANONE 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

ACETONE 3.6 J 4.7 J 1.1 U 1.1 U 1.1 U

BENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

BROMOBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

BROMOCHLOROMETHANE 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

BROMODICHLOROMETHANE 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

BROMOFORM 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U

BROMOMETHANE 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

CARBON DISULFIDE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

CARBON TETRACHLORIDE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

NORMAL NORMAL NORMAL NORMAL NORMAL

SW SW SW SW SW

NORMAL NORMAL NORMAL NORMAL NORMAL

20120613 20120613 20120613 20120613 20120613

MRC-SW1A-061312 MRC-SW2A-061312 MRC-SW5A1-061312 MRC-SW5A2-061312 MRC-SW5B-061312

MRC-SW1A MRC-SW2A MRC-SW5A1 MRC-SW5A2 MRC-SW5B
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LOCATION

SAMPLE ID

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

NORMAL NORMAL NORMAL NORMAL NORMAL

SW SW SW SW SW

NORMAL NORMAL NORMAL NORMAL NORMAL

20120613 20120613 20120613 20120613 20120613

MRC-SW1A-061312 MRC-SW2A-061312 MRC-SW5A1-061312 MRC-SW5A2-061312 MRC-SW5B-061312

MRC-SW1A MRC-SW2A MRC-SW5A1 MRC-SW5A2 MRC-SW5B

CHLOROBENZENE 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

CHLORODIBROMOMETHANE 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

CHLOROETHANE 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

CHLOROFORM 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

CHLOROMETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

CIS-1,2-DICHLOROETHENE 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

CIS-1,3-DICHLOROPROPENE 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

DIBROMOMETHANE 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

DICHLORODIFLUOROMETHANE 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

DIISOPROPYL ETHER 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

ETHYL TERT-BUTYL ETHER 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

ETHYLBENZENE 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

HEXACHLOROBUTADIENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

ISOPROPYLBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

M+P-XYLENES 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

METHYL TERT-BUTYL ETHER 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

METHYLENE CHLORIDE 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

NAPHTHALENE 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

N-BUTYLBENZENE 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

N-PROPYLBENZENE 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

O-XYLENE 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

SEC-BUTYLBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

STYRENE 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

TERT-AMYL METHYL ETHER 0.067 U 0.067 U 0.067 U 0.067 U 0.067 U

TERT-BUTYLBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

TERTIARY-BUTYL ALCOHOL 3.9 UR 3.9 UR 3.9 UR 3.9 UR 3.9 UR

TETRACHLOROETHENE 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

TOLUENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

TOTAL XYLENES 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

TRANS-1,2-DICHLOROETHENE 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

TRANS-1,3-DICHLOROPROPENE 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

TRICHLOROETHENE 0.17 U 0.17 U 0.17 J 0.19 J 0.19 J

TRICHLOROFLUOROMETHANE 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

VINYL ACETATE 0.19 UR 0.19 UR 0.19 UR 0.19 UR 0.19 UR

VINYL CHLORIDE 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
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LOCATION

SAMPLE ID

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROTRIFLUOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,1-DICHLOROPROPENE

1,2,3-TRICHLOROBENZENE

1,2,3-TRICHLOROPROPANE

1,2,3-TRIMETHYLBENZENE

1,2,4-TRICHLOROBENZENE

1,2,4-TRIMETHYLBENZENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,3-DICHLOROPROPANE

1,4-DICHLOROBENZENE

2,2-DICHLOROPROPANE

2-BUTANONE

2-CHLOROETHYL VINYL ETHER

2-CHLOROTOLUENE

2-HEXANONE

4-CHLOROTOLUENE

4-ISOPROPYLTOLUENE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMOBENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.43 U 0.43 U 0.43 U 0.43 U 0.43 U

0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.57 UR 0.57 UR 0.57 UR 0.57 UR 0.57 UR

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.64 U 0.64 U 0.64 U 0.64 U 0.64 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

NORMALNORMAL NORMAL NORMAL NORMAL

SW SW SW SW

NORMAL

SW

NORMAL NORMAL NORMAL NORMAL

20120613 20120613 20120613 20120613

MRC-SW8A-061312

20120613

MRC-SW6A-061312 MRC-SW6B-061312 MRC-SW7A-061312 MRC-SW7B-061312

MRC-SW6B MRC-SW7A MRC-SW7B MRC-SW8AMRC-SW6A
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LOCATION

SAMPLE ID

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

DIISOPROPYL ETHER

ETHYL TERT-BUTYL ETHER

ETHYLBENZENE

HEXACHLOROBUTADIENE

ISOPROPYLBENZENE

M+P-XYLENES

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

NAPHTHALENE

N-BUTYLBENZENE

N-PROPYLBENZENE

O-XYLENE

SEC-BUTYLBENZENE

STYRENE

TERT-AMYL METHYL ETHER

TERT-BUTYLBENZENE

TERTIARY-BUTYL ALCOHOL

TETRACHLOROETHENE

TOLUENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

VINYL ACETATE

VINYL CHLORIDE

NORMALNORMAL NORMAL NORMAL NORMAL

SW SW SW SW

NORMAL

SW

NORMAL NORMAL NORMAL NORMAL

20120613 20120613 20120613 20120613

MRC-SW8A-061312

20120613

MRC-SW6A-061312 MRC-SW6B-061312 MRC-SW7A-061312 MRC-SW7B-061312

MRC-SW6B MRC-SW7A MRC-SW7B MRC-SW8AMRC-SW6A

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.067 U 0.067 U 0.067 U 0.067 U 0.067 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

3.9 UR 3.9 UR 3.9 UR 3.9 UR 3.9 UR

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.55 J 0.63 J 0.17 U 0.32 J 0.66 J

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.19 UR 0.19 UR 0.19 UR 0.19 UR 0.19 UR

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
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LOCATION

SAMPLE ID

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROTRIFLUOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1,1-DICHLOROPROPENE

1,2,3-TRICHLOROBENZENE

1,2,3-TRICHLOROPROPANE

1,2,3-TRIMETHYLBENZENE

1,2,4-TRICHLOROBENZENE

1,2,4-TRIMETHYLBENZENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

1,3-DICHLOROPROPANE

1,4-DICHLOROBENZENE

2,2-DICHLOROPROPANE

2-BUTANONE

2-CHLOROETHYL VINYL ETHER

2-CHLOROTOLUENE

2-HEXANONE

4-CHLOROTOLUENE

4-ISOPROPYLTOLUENE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMOBENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

0.23 U 0.23 U 0.23 U

0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U

0.28 U 0.28 U 0.28 U

0.15 U 0.15 U 0.15 U

0.19 U 0.19 U 0.19 U

0.13 U 0.13 U 0.13 U

0.17 U 0.17 U 0.17 U

0.43 U 0.43 U 0.43 U

0.0059 U 0.0059 U 0.0059 U

0.15 U 0.15 U 0.15 U

0.12 U 0.12 U 0.12 U

0.67 U 0.67 U 0.67 U

0.24 U 0.24 U 0.24 U

0.13 U 0.13 U 0.13 U

0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U

0.14 U 0.14 U 0.14 U

0.16 U 0.16 U 0.16 U

0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U

0.57 UR 0.57 UR 0.57 UR

0.99 U 0.99 U 0.99 U

0.11 U 0.11 U 0.11 U

0.41 U 0.41 U 0.41 U

0.18 U 0.18 U 0.18 U

0.12 U 0.12 U 0.12 U

0.32 U 0.32 U 0.32 U

1.1 U 1.1 U 1.1 U

0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U

0.29 U 0.29 U 0.29 U

0.15 U 0.15 U 0.15 U

0.64 U 0.64 U 0.64 U

0.41 U 0.41 U 0.41 U

0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U

NORMAL NORMAL NORMAL

SWSW SW

NORMAL NORMAL NORMAL

2012061320120613 20120613

MRC-SW8B-061312 MRC-SW9A-061312 MRC-SW9B-061312

MRC-SW9BMRC-SW8B MRC-SW9A
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LOCATION

SAMPLE ID

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

DIISOPROPYL ETHER

ETHYL TERT-BUTYL ETHER

ETHYLBENZENE

HEXACHLOROBUTADIENE

ISOPROPYLBENZENE

M+P-XYLENES

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

NAPHTHALENE

N-BUTYLBENZENE

N-PROPYLBENZENE

O-XYLENE

SEC-BUTYLBENZENE

STYRENE

TERT-AMYL METHYL ETHER

TERT-BUTYLBENZENE

TERTIARY-BUTYL ALCOHOL

TETRACHLOROETHENE

TOLUENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

VINYL ACETATE

VINYL CHLORIDE

NORMAL NORMAL NORMAL

SWSW SW

NORMAL NORMAL NORMAL

2012061320120613 20120613

MRC-SW8B-061312 MRC-SW9A-061312 MRC-SW9B-061312

MRC-SW9BMRC-SW8B MRC-SW9A

0.15 U 0.15 U 0.15 U

0.18 U 0.18 U 0.18 U

0.29 U 0.29 U 0.29 U

0.16 U 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U

0.17 U 0.17 U 0.17 U

0.14 U 0.14 U 0.14 U

0.28 U 0.28 U 0.28 U

0.31 U 0.31 U 0.31 U

1.5 U 1.5 U 1.5 U

0.11 U 0.11 U 0.11 U

0.17 U 0.17 U 0.17 U

0.3 U 0.3 U 0.3 U

0.13 U 0.13 U 0.13 U

0.24 U 0.24 U 0.24 U

0.17 U 0.17 U 0.17 U

0.33 U 0.33 U 0.33 U

0.24 U 0.24 U 0.24 U

0.12 U 0.12 U 0.12 U

0.14 U 0.14 U 0.14 U

0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U

0.11 U 0.11 U 0.11 U

0.067 U 0.067 U 0.067 U

0.13 U 0.13 U 0.13 U

3.9 UR 3.9 UR 3.9 UR

0.29 U 0.29 U 0.29 U

0.13 U 0.13 U 0.13 U

0.28 U 0.28 U 0.28 U

0.19 U 0.19 U 0.19 U

0.19 U 0.19 U 0.19 U

0.82 J 0.33 J 0.34 J

0.21 U 0.21 U 0.21 U

0.19 UR 0.19 UR 0.19 UR

0.22 U 0.22 U 0.22 U

U - Not detected at listed detection limit shown left of the letter.

UR - Nondetected value rejected as a result of technical noncompliance.

J - Positive result is considered estimated as a result of technical noncompliance.

ug/L - micrograms per liter.

SW - surface water
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