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Section 1 

Introduction 

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

prepared this technical memorandum to report the results of an interim surface water sampling 

event completed on August 16, 2011. Quarterly sampling of surface water in Frog Mortar Creek 

began in March 2011 as part of the investigation of the Dump Road Area (DRA) at Martin State 

Airport (MSA) in Middle River, Maryland (see Figure 1-1). An expanded quarterly surface water 

sampling event was performed on June 8, 2011; the next quarterly sampling round is scheduled 

for September 2011. This interim surface water sampling event was conducted in accordance 

with a sampling plan submitted to the Maryland Department of the Environment (MDE) on 

August 8, 2011. This interim event was performed between the June and September quarterly 

sampling events to assess potential human health risks to summertime recreational users of Frog 

Mortar Creek. 

The sampling objectives were to: 

 provide additional surface water quality data to determine the concentrations and spatial 
distributions of volatile organic compounds (VOCs) in Frog Mortar Creek which may be 
emanating from a groundwater plume at the Dump Road Area at Martin State Airport 

 assess surface water impacts at varying depths throughout the water column 

 evaluate the possible influence of tidal fluctuations on Frog Mortar Creek surface water 
quality near the Dump Road Area 

 provide information to assess human health risks posed to recreational users of Frog 
Mortar Creek 

This technical memorandum is organized as follows: 

Section 2—Site Background and Previous Investigations: Briefly describes the site and 
summarizes previous Frog Mortar Creek investigations. 

Section 3—Investigation Approach and Methodology: Presents the technical approach of the 
surface water sampling and describes the field methodology. 
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Section 4—Results: Presents the investigation findings. 

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

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

Site Background and  
Previous Investigations 

2.1 SITE BACKGROUND 

Martin State Airport (MSA) is located at 701 Wilson Point Road in Middle River, Maryland and 

is bounded by Frog Mortar Creek to the east and Stansbury Creek and Dark Head Cove to the 

west (Figure 2-1). Both creeks are tidal tributaries of the Chesapeake Bay. The area under 

investigation is Frog Mortar Creek, east of and adjacent to the Dump Road Area (DRA) site at 

the MSA. Environmental investigations of the DRA began in 1989 when the Maryland 

Department of the Environment (MDE) conducted a preliminary assessment of MSA. During the 

1930s, 1940s, and 1950s, the Glenn L. Martin Aircraft Company reportedly used a sand pit under 

the current Taxiway Tango to dump spent battery-acid, acid-type strippers, and other acidic 

solutions, along with dredge spoils and construction debris. The U.S. Environmental Protection 

Agency (USEPA) reviewed the preliminary assessment, concluded that no signs of waste 

disposal were apparent, and classified the site as No Further Remedial Action Planned. 

In July 1991, four drums containing dried zinc-chromate paint were uncovered during 

installation of underground electric cables adjacent to Taxiway Tango, prompting MDE to order 

additional studies (MDE, 1992 and 1997). The location of the four excavated drums is shown in 

Figure 2-2. The Maryland Aviation Administration (MAA), the owner of the airport at this time, 

removed the drums and conducted environmental  studies from 1991–1998, including 

geophysical surveys to locate and identify buried materials, and sampling and chemical analyses 

of soil, groundwater, surface water, and sediment. These initial investigations identified four 

areas of concern at MSA: the Taxiway Tango Median Anomaly Area, the Drum Area, two ponds 

(Pond 1 and Pond 2), and the Petroleum Hydrocarbon Area (Figure 2-2). 

From 1999–2009, the Lockheed Martin Corporation (Lockheed Martin), the successor corporate 

entity of the Glenn L. Martin Aircraft Company, conducted a remedial investigation (RI) of the 
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DRA (Tetra Tech, Inc. [Tetra Tech], 2010a). Supplemental RI studies of the DRA were also 

conducted by Lockheed Martin in 2010 and 2011 (Tetra Tech 2010b,c, 2011a-c, 2012a-d) to 

further delineate the extent of soil, groundwater, and sediment chemical contamination indicated 

by the earlier studies. Through geophysical surveys, test pits, soil borings, and soil-sample 

chemical analyses, the RI and supplemental studies identified surface and subsurface soil 

contamination from buried fill material. The fill material consists of soil, stained soil, and debris, 

the latter of which is comprised of concrete rubble and disposed industrial items (e.g., batteries, 

decomposed drums, tires, paint cans, burnt items, sludge, buckets, glass, wood, etc.).  

Volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs) (primarily 

polycyclic aromatic hydrocarbons [PAHs]), and several metals were detected in soils at 

concentrations exceeding human health-risk screening levels. Chlorinated VOCs (cVOCs) 

(e.g., trichloroethene [TCE] and its degradation products), petroleum VOCs (e.g., benzene, 

toluene, ethylbenzene, and xylenes [BTEX]), and metals were also found in surficial-aquifer 

groundwater at concentrations exceeding Maryland groundwater and drinking water standards. 

Complete details of the site background, including previous investigations, descriptions of site 

geology and hydrogeology, and current conditions are provided in the RI (Tetra Tech, 2010a). 

2.2 PREVIOUS INVESTIGATIONS OF FROG MORTAR CREEK 

2.2.1 1997 Investigation 

An MAA investigation in late 1997 evaluated possible contamination of surface water and 

bottom sediments in Frog Mortar Creek east and hydraulically downgradient of the DRA (Apex 

Environmental, 1998). Six sediment and nine surface water samples were collected along three 

transects in Frog Mortar Creek, as shown in Figure 2-3. Surface water and sediment samples 

were analyzed for VOCs, SVOCs, metals, cyanide, and pH (a measure of the acidity or alkalinity 

of a substance).  

SVOCs and cyanide were not detected in these surface water samples at concentrations above 

laboratory-method detection limits. The only detected VOC detected (methylene chloride) is 

considered a common laboratory contaminant. Several SVOCs (primarily PAHs) and metals 

were detected above the laboratory-method detection limits in the sediment samples. These data 

also show that several metals exceeded comparison criteria in surface water samples, and copper 

was detected at high concentrations in sediment samples. As for SVOCs, the Maryland 
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Environmental Service (MAA’s consultant at the time of the investigation) determined that 

SVOC concentrations in sediment are comparable to background levels found in other sediment 

samples collected in the Chesapeake Bay, and that they pose no public health or environmental 

concerns with respect to surface water or bottom-sediment quality. An MDE memorandum dated 

August 20, 1998 (MDE, 1998) reviewed the surface water and sediment data and concluded that 

exposure concentrations of these constituents are within USEPA recommended levels of risk. 

2.2.2 2004 Investigation 

In July 2004, Tetra Tech collected sediment and surface water samples from Frog Mortar Creek 

to provide quality data for risk assessment (Tetra Tech, 2006). Two sediment and two surface 

water samples were collected within 50 feet of the DRA shoreline. These locations were selected 

based on extensive groundwater sampling and modeling, which indicate that the on-site VOC 

plume is toward Frog Mortar Creek. Sampling locations are shown in Figure 2-4.  

Sediment and surface water samples were analyzed for inorganic constituents, VOCs, SVOCs, 

polychlorinated biphenyls, and pesticides. Very low concentrations of VOCs and concentrations 

of various metals were detected in surface water and sediment samples. These data were used to 

assess risk to recreational users of Frog Mortar Creek. The results of the human health risk 

assessment indicate that contacting sediments and surface water in Frog Mortar Creek while 

recreating does not pose a significant cancer risk or health hazard to adults, youth, and child 

recreational users (Tetra Tech, 2006). 

2.2.3 2007–2008 Investigation 

In 2007–2008, Tetra Tech completed a three-phase investigation of surface water and sediment in 

Frog Mortar Creek (Tetra Tech, 2009) to identify and sample areas where groundwater 

discharges into Frog Mortar Creek, to assess potential impacts to the sediment and surface water, 

and to assess whether contaminants may have historically migrated from the site into Frog 

Mortar Creek via surface erosion. The three-phase investigation performed the following tasks: 

Phase I used a Trident™ probe to identify locations where groundwater discharges to surface 

water; Phase II sampled surface water and shallow sediment at locations identified in Phase I as 

possible groundwater discharge points; and Phase III sampled deeper sediment at locations 

identified in Phase II as possibly affected. Sampling locations for the three phases of this 

investigation are shown in Figures 2-5 through 2-7. 
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The results of the Phase I Trident™ study identified the likely presence of groundwater discharge 

at the southern end of the groundwater plume at the DRA. The Phase II investigation indicated 

that groundwater discharge appears to be affecting surface water and sediment in Frog Mortar 

Creek east of the DRA. The Phase III investigation confirmed the Phase II results, but also 

indicated that metals and PAHs are widespread in the Frog Mortar Creek system, including areas 

away from the DRA. 

The 2007–2008 investigation concluded that cVOC groundwater contamination was affecting 

surface water and sediment upon discharge at locations adjacent to and east of the DRA. These 

locations are within the lateral boundaries of the groundwater plume and known fill area at the 

DRA. The sediment sampling and analyses found that the highest concentrations of cVOCs in 

sediments were adjacent to the site, that the highest concentrations of metals were typically 

found at background locations, and the highest concentrations of PAHs were found in Frog 

Mortar Creek north of the site. 

Several concentrations of metals in surface water exceed USEPA National Recommended Water 

Quality Criteria (NRWQC). Concentrations of these metals are consistent in Frog Mortar Creek 

and did not appear to be associated with known MSA contaminant sources, and did not appear to 

represent a high level of potential risk. Most metals appeared to be in dissolved form and not 

adsorbed to suspended material in the water column. 

The 2007–2008 study concluded that surface water concentrations of PAHs and metals appear to 

be associated with typical sources in active, recreational water bodies such as Frog Mortar 

Creek; these include metals from marine paint, PAHs from boat exhaust and oil discharge, and 

runoff from land sources. Only Gar Gut, an embayment of Frog Mortar Creek to the north, 

demonstrated impacts that may not be associated with these typical types of contaminant sources 

in Frog Mortar Creek, and thus may represent a separate source. Gar Gut was found to have 

localized elevated concentrations of VOCs, PAHs, and metals in surface water and elevated 

concentrations of PAHs in sediment. The types and concentrations of contaminants at this 

location have a different signature than contamination found at other locations. Based on the 

results of the 2007-2008 investigation, MDE issued a letter confirming no remediation 

requirements for sediment and surface water are necessary in Frog Mortar Creek (MDE, 2010). 
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2.2.4 2010 Investigation 

As a part of the July 2010 groundwater and surface water sampling program, three surface water 

samples were collected along the western shoreline of Frog Mortar Creek near the DRA 

(Tetra Tech, 2010c). Sampling locations are shown in Figure 2-8. Sample MSA-SW38 was 

collected northeast of wells DMW2A/B, near the center of the DRA groundwater VOC plumes. 

Samples MSA-SW37 and MSA-SW39 were collected north and south of the DRA, respectively.  

Sample MSA-SW38 reflects near-shore surface water quality in a locale hydraulically 

downgradient of the DRA VOC groundwater plume. In that sample, the primary site 

groundwater contaminants TCE, cis-1,2-dichloroethene (cis-1,2-DCE), vinyl chloride (VC), and 

1,4-dioxane were detected, as well as low concentrations of three other DRA groundwater VOCs: 

1,2,4-trichlorobenzene, 1,3-dichlorobenzene, and 1,4-dichlorobenzene. Its VC concentration of 

32 micrograms per liter (µg/L) exceeds the human health consumption-of-organism criterion.  

These results indicate that VOCs in groundwater from the DRA discharge to Frog Mortar Creek. 

Other site VOCs (such as BTEX, chlorobenzene, and other chlorobenzene isomers) were not 

detected in the Frog Mortar Creek surface water samples collected in 2010. Hexavalent 

chromium was detected in the three surface water samples at low concentrations. One hexavalent 

chromium concentration at MSA-SW39 exceeded the human health tap water screening level 

used for the study. The 2010 surface water results, showing increased concentrations of some 

constituents of concern, prompted Lockheed Martin and MDE to agree to a more frequent 

sampling and analysis of surface water in 2011. This report is an outcome off that agreement to 

conduct more frequent sampling and analysis of Frog Mortar Creek. 

2.2.5 March 2011 Investigation 

As a part of the 2011 surface water sampling program, five surface water samples were collected 

along the western shoreline of Frog Mortar Creek near the DRA on March 3, 2011 

(Tetra Tech, 2012c). Sampling locations are shown in Figure 2-9. All five March 2011 surface 

water samples were collected near the Frog Mortar Creek shoreline from approximately one foot 

below the water surface. Samples MSA-SW37 and MSA-SW39 were collected north and south 

of the DRA, respectively. TCE, cis-1,2-DCE, VC, 1,4-dioxane, and metals were detected in the 

March 2011 surface water samples. PAHs, perchlorate, and hexavalent chromium were not 

detected in the March 2011 surface water samples. Concentrations of TCE exceed an ecological 
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screening criterion at locations MSA-SW38 and MSA-SW41 (central portion of the DRA) and 

xylenes exceeded ecological screening criteria at sample location MSA-SW38. VC was also 

detected at location MSA-SW38 at a concentration of 140 µg/L, which exceeded a human health 

consumption-of-organism criterion of 24 µg/L. Metals exceeding the ecological and/or human 

health screening criteria in these samples include dissolved arsenic, dissolved barium, dissolved 

cadmium, total iron, and dissolved manganese. However, concentrations of dissolved arsenic, as 

well as total arsenic, are similar in all samples and are similar to the arsenic concentrations 

reported for reference samples (i.e., background locations) collected as part of Lockheed 

Martin’s 2007-2008 Frog Mortar Creek investigation. 

2.2.6 June 2011 Investigation 

In June 2011, 27 surface water samples were collected along nine surface water 

sampling-transects (MSA-SW37 to MSA-SW45) (Tetra Tech, 2012c). The sampling locations 

are shown in Figure 2-10. The transects were spaced approximately 350-feet apart, with five of 

the nine transects collocated with previous (March 2011) sampling locations MSA-SW37, 

MSA-SW38, MSA-SW39, MSA-SW40, and MSA-SW41. Along each transect, one sample was 

collected near the shoreline (“A” sample), one sample was collected approximately 50 feet from 

the shoreline (“B” sample) and one sample was collected approximately 100 feet from the 

shoreline (“C” sample). Each sample was collected approximately one foot below the water 

surface.  

The June 2011 samples were analyzed for VOCs, SVOCs (including 1,4-dioxane), filtered and 

unfiltered metals, hexavalent chromium, and perchlorate. VOCs (primarily TCE, cis-1,2-DCE 

and VC), a few SVOCs, and metals were detected in the June 2011 surface water samples. The 

detected VOC concentrations in June 2011 samples were less than the screening criteria. Metals 

exceeding the screening criteria in the June 2011 samples included dissolved arsenic and 

dissolved barium. The dissolved and total arsenic concentrations were lower than the dissolved 

arsenic concentrations for reference samples (i.e., background locations) sampled as part of 

Lockheed Martin’s 2007–2008 Frog Mortar Creek investigation. Barium was not analyzed as 

part of the 2007-2008 Frog Mortar Creek sampling program; therefore, the June barium results 

could be compared to prior reference sample concentrations. Perchlorate and 1,4-dioxane were 

not detected in the June 2011 surface water samples.  SVOCs detected were either attributed to 
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laboratory artifacts (phthalates), or were detected very infrequently and at concentrations below 

the screening criteria. 

Concentrations of VOCs are greatest at sampling location MSA-SW38A, northeast and 

hydraulically downgradient of DRA monitoring wells that contain some of the highest 

concentrations of site-related constituents in groundwater (i.e., wells DMW2S/A/B and 

DMW3S/I/D). At most sampling transects, TCE and cis-1,2-DCE concentrations are highest near 

the shoreline, and decreased progressively in samples collected farther from the shoreline. 

Concentrations of TCE and cis-1,2-DCE decreased progressively north and south of 

MSA-SW38A-C. However, cis-1,2-DCE was not detected as far south as TCE (i.e., not detected 

in MSA-SW45A-C and MSA-SW39B). 

The maximum concentration of VC was detected at location MSA-SW38A, with lower 

concentrations in samples from transects to the north (MSA-SW40B, MSA-SW42A, and 

MSA-SW37B). VC was not detected in any samples collected beyond 50 feet from the shoreline. 
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MARCH 2011 SURFACE WATER 
SAMPLING LOCATIONS WITH ANALYTES 
EXCEEDING SCREENING CRITERIA

LEGEND

!( SURFACE WATER SAMPLE
LOCATION (2011)

&< GROUNDWATER MONITORING WELL

&; ABANDONED WELL

MARYLAND AIR NATIONAL
GUARD BOUNDARY

POND

ug/L = Micrograms per liter
J = Estimated value

Analyte (ug/L) 3/3/2011
Arsenic- Filtered 3 J
Iron 1490

MSA- SW40

Analyte (ug/L) 3/3/2011
Trichloroethene 24
Arsenic- Filtered 2.7 J
Iron 675
Manganese- Filtered 161

MSA- SW 41

Analyte (ug/L) 3/3/2011
Arsenic- Filtered 2.6 J
Barium- Filtered 30
Iron 1670
Manganese- Filtered 109

MSA- SW37

Analyte (ug/L) 3/3/2011
M + P Xylenes 14
Total Xylenes 16
Trichloroethene 32
Vinyl Chloride 140
Arsenic- Filtered 2.7 J
Barium- Filtered 22.2
Cadmium- Filtered 0.86 J
Iron 2760
Manganese- Filtered 253

MSA- SW38

Analyte (ug/L) 3/3/2011
Arsenic- Filtered 2.6 J
Iron 570
Manganese- Filtered 114

MSA- SW39

Ecological Human Health

Surface Water Consumption of

Acute Chronic Screening Organism Only(1)

Analyte Level(2)

VOLATILES (ug/l)

M+P-XYLENES NA NA 1.8 NA

TOTAL XYLENES NA NA 13 NA

TRICHLOROETHENE NA NA 21 300(3)

VINYL CHLORIDE NA NA 930 24(3)

METALS (ug/l)

ARSENIC 340 150 5(4) 1.4(3)

BARIUM NA NA 4 NA

CADMIUM 2 0.25 0.25 NA

IRON NA 1000 300(4) NA

MANGANESE NA NA 120 100

1   National Recommended Water Quality Criteria and M aryland Numerical Criteria fo r

     Toxic Substances in Surface Waters

2   USEPA Region 3 Bio logical Technical Advisory Group Freshwater Screening Levels

3   For carcinogens, criterion is fo r incremental cancer risk o f 1x10-5.

4   Screening value is for to tal metals only.

SCREENING CRITERIA
Ambient Water 

Quality Criteria(1)

Freshw ater
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Section 3 

Investigation Approach  
and Methodology 

Previously in the March and June 2011 quarterly surface water sampling events, site-related 

groundwater volatile organic compounds (VOCs) trichloroethene (TCE), cis-1,2-dichloroethene 

(cis-1,2-DCE), and vinyl chloride (VC) were detected in Frog Mortar Creek surface water 

samples at concentrations exceeding ecological and/or human health screening criteria. To 

further characterize VOCs in Frog Mortar Creek, an interim round of surface water sampling was 

conducted in August 2011 to assess potential human health risks during a time of high 

recreational use. The August 2011 sampling locations are shown in Figure 3-1. The surface water 

samples were collected as part of an ongoing investigation to assess the effects of the Dump 

Road Area (DRA) groundwater contaminants on the water quality of Frog Mortar Creek. The 

next round of quarterly sampling is scheduled for September 2011. 

3.1 SURFACE WATER SAMPLING 

3.1.1 Surface Water Sampling and Chemical Analyses 

Surface water samples were collected on August 16, 2011 from 15 fixed surface water sampling 

locations in Frog Mortar Creek near the DRA site. Sampling times targeted two separate tidal 

phases for comparison: 30 samples were collected within two hours (±) of both the peak high and 

peak low tides, for a total of 60 samples. The August 2011 sampling points coincide with 15 

previously sampled locations, and are aligned along five transects spaced approximately 350 feet 

apart and arranged perpendicular to the western shoreline of Frog Mortar Creek.  

Along each transect, samples were collected at three different distances from shore and at 

varying depths below the water surface at each point. Along each transect, one sampling point 

was near the shoreline (“A” sample), one sampling point was approximately 50 feet from the 

shoreline (“B” sample) and one sampling point was located approximately 100 feet from the 

shoreline (“C” sample). At the near-shore location (“A”), a single surface water sample was 
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collected at one foot below the creek surface. At the middle point in each transect (“B”), two 

surface water samples were collected, one at one foot below the surface, and another one foot 

above the creek bed. At the point farthest from the shore (“C”), samples were collected at three 

depths: at one foot below the surface, at the mid-point of the water column, and at one foot above 

the creek bed if the water depth was at least four feet deep.  

Surface water samples were collected using a stainless-steel discrete-interval sampler (e.g., the 

Sample Thief sampler). Samples were collected at the depths described above, brought to the 

surface, and the water was removed through a valve to fill three laboratory-cleaned, hydrochloric 

acid-preserved 40-milliliter sample vials. With multiple-depth samples, care was taken not to 

disturb the bottom sediments. Sampling equipment was cleaned after each use by rinsing with 

distilled water. Surface water sampling locations were surveyed using a hand-held global 

positioning system receiver. Sampling locations were surveyed using the Maryland State Plane 

North American Datum of 1983 and recorded in units of feet.  

Samples were analyzed for VOCs by SW846 Method 8260B. Samples were analyzed by Test 

America, Inc. in North Canton, Ohio. Quality assurance/quality control (QA/QC) samples 

consisted of one trip-blank per cooler and one field duplicate; all QA/QC samples were 

submitted for VOC analysis. 

The stage of the tide was to be recorded at the time of sampling, using the staff gage located on 

the Strawberry Point pier for the Baltimore County Marine Police Unit at Martin State Airport 

(MSA). However, the access gate to the pier was locked and the water level could not be 

obtained for this event. Surface water quality parameters (including temperature, pH, specific 

conductance, turbidity, dissolved oxygen, salinity, and oxidation-reduction potential) were 

measured at each location using a portable water quality meter. All information was documented, 

both on the surface water sample form and in the site field logbook. The field and laboratory 

analytical parameters for the samples are shown in Table 3-1. All information was documented 

on surface water sample log sheets, provided in Appendix A.  

3.1.2 Documentation 

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

documentation includes completed chain-of-custody (COC) forms and surface water-specific 
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sample 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, and analysis requested. Sample custody procedures document sample acquisition 

and integrity. Surface water sample log sheets are in Appendix A. COC forms and data-validation 

reports are in Appendix B. 

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 “MSA-SW” prefix followed by the sample number (e.g., 37, 38, 

etc.), the profile location (“A,” “B,” or “C”), the depth in feet below the water surface, a six-digit 

sampling date, and “HT” or “LT” indicating whether the sample had been collected during high 

or low tide. For example, a surface water sample collected on August 16, 2011 from 

MSA-SW38C at two feet below the water surface during high tide would be labeled as 

MSA-SW38C-2-081611-HT. The trip blanks are labeled with a “TB” prefix, followed by the 

sample’s six-digit submittal date (e.g., TB-081611). 

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 were used throughout sample handling to assure the evidentiary integrity of sample 

containers. These protocols demonstrate that the samples were handled and transferred in a 

manner that would prevent or detect possible tampering.  

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

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

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

sealed with strapping tape and a tamper-resistant custody seal. The custody seal contains the 

signature of the individual releasing the transport container, along with the date and time. 

3.1.4 Equipment Decontamination 

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

decontamination activities. The stainless-steel sampler was rinsed with organic-free deionized 

water between and after each sample was collected. 
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3.1.5 Waste Management 

Investigation-derived waste (IDW) consisted of personal protective equipment (PPE) generated 

during field sampling. PPE IDW was placed in trash bags and disposed of in a facility trash 

receptacle designated by facility personnel.  

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, including copies of COC forms, sample 

log forms, sampling location maps, and documentation of quality assurance and data corrections. 

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. The field operations leader began and coordinated sample tracking before 

mobilizing to the field. Sample container labels were handwritten in the field and reviewed to 

assure that they were accurate and adhered to work plan requirements. The project manager 

coordinated with the analytical laboratory to ensure that the laboratory was aware of the number 

and type of samples and analyses that would be submitted that day. 

During field sampling, the field operations leader forwarded the COC to a designated project 

assistant (PA) and to the laboratory. The PA confirmed that the COC provided the information 

required by the work plan. This allowed for early detection of errors made in the field so that 

adjustments could be made before sample analyses were performed. 

After successful completion of all requested analyses, the laboratory submitted an electronic 

deliverable for each sample-delivery group. When all electronic deliverables were received from 

the laboratory, the PA checked the laboratory submittal to determine whether the laboratory had 

performed all analyses requested. All requested analyses were performed for this project. 

3.2.2 Sample Information 

Data from field measurements were recorded using appropriate sample log sheets and 

summarized in tabular form, as too were the raw instrument data from the laboratory. The field 

operations leader verified field data daily; laboratory data were verified by the group supervisor 
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and then by the laboratory’s Quality Control/Documentation Department. The sample log sheets 

are in Appendix A. 

3.2.3 Project Data Compilation 

The analytical laboratory generated an Adobe® portable document format (PDF) file of the 

analytical data package, as well as an electronic database deliverable. The electronic database 

was checked against the PDF file provided by 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, were corrected, as necessary, to be consistent with the project database. 

3.2.4 Geographical Information System 

Data management systems consist of a relational database and geographical information 

system (GIS) to manage environmental information pertaining to MSA. 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 on 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 the evaluation of data completeness, holding times, 

calibrations, precision, accuracy, laboratory and field-blank contamination, and detection limits) 

was completed concurrent with the data evaluation. These reviews are based on the United States 

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

Guidelines for Data Review (USEPA, 1993 and 1994), and the specifics of the analytical 

methods 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 presents a table of all August 2011 Frog Mortar Creek surface water sample 

analytical data, including non-detects.  

Collectively, the data are acceptable for their intended use (e.g., site characterization and risk 

assessment), except for data that have been qualified as unreliable. For this validation, the 
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following data qualifiers (i.e., flags) have been applied to the chemical results presented in this 

report: 

J The analyte is considered to be present in the sample. However, the value is 

estimated and may not be accurate or precise. 

U Not detected. The analyte is considered to be not detected at the reported value.  

UR The result is considered to be qualitatively or quantitatively unreliable. 

These flags appear on the chemical results tables in Appendices B and C. The “J” flag appears in 

the Section 4 tables and figures.  



Sample 
Location

Approximate 
Water Depth 

Approximate Sample Depths (below 
surface) Field Parameters Laboratory Analysis

SW38A 1.0 - 1.5 ft 1 ft below surface temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW38B 3.0 - 4.0 ft 1 ft below surface; 1 ft above bottom temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW38C 4.0 - 5.0 ft
1 ft below surface; mid-point of water 
column; 1 ft above bottom temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW40A 1.0 - 1.5 ft 1 ft below surface temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW40B 3.0 - 4.0 ft 1 ft below surface; 1 ft above bottom temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW40C 4.0 - 5.0 ft
1 ft below surface; mid-point of water 
column; 1 ft above bottom temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW41A 1.0 - 1.5 ft 1 ft below surface temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW41B 3.0 - 4.0 ft 1 ft below surface; 1 ft above bottom temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW41C 4.0 - 5.0 ft
1 ft below surface; mid-point of water 
column; 1 ft above bottom temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW42A 1.0 - 1.5 ft 1 ft below surface temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW42B 3.0 - 4.0 ft 1 ft below surface; 1 ft above bottom temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW42C 4.0 - 5.0 ft
1 ft below surface; mid-point of water 
column; 1 ft above bottom temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW43A 1.0 - 1.5 ft 1 ft below surface temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B
SW43B 3.0 - 4.0 ft 1 ft below surface; 1 ft above bottom temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

SW43C 4.0 - 5.0 ft
1 ft below surface; mid-point of water 
column; 1 ft above bottom temp., pH, specific conductance, salinity, turbidity, DO, ORP, water depth, water color (Forel-Ule) VOCs by EPA Method 8260B

NOTE:
Samples were collected within approximate 2-hour window each side of low tide and each side of high tide
Abbreviations:
DO = dissolved oxygen
ft = foot (feet)
ORP = oxidation-reduction potential

FIELD AND CHEMICAL ANALYSES FOR FROG MORTAR CREEK SURFACE WATER SAMPLES - AUGUST 2011
LOCKHEED MARTIN, MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

TABLE 3-1
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Section 4 

Results 

4.1 SURFACE WATER DATA AND SCREENING CRITERIA 

Validated surface water chemical data were used to generate detection tables summarizing the 

positive detections of chemical analytes for the August 2011 surface water samples collected at 

high and low tides (Tables 4-1 and 4-2, respectively). The samples were analyzed for volatile 

organic compounds (VOCs). Sampling results are screened against U.S. 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 for aquatic-

organism consumption (USEPA, 2009), and State of Maryland “Ambient Water Quality Criteria” 

(AWQC) for acute and chronic aquatic-organism exposures and for aquatic-organism 

consumption (Code of Maryland Regulations, 2011). Gray shading in Tables 4-1 and 4-2 denotes 

a result that exceeds one of the given surface water screening-criteria.  

4.2 SURFACE WATER SAMPLING RESULTS 

Tables 4-1 and 4-2 summarize chemical results for VOCs detected in the high tide and low tide 

samples, respectively, during the August 16, 2011 sampling event. Consistent with sampling 

results from March and June 2011, chlorinated VOCs detected in these samples include 

trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), and vinyl chloride (VC). Toluene, a 

volatile constituent of petroleum products, was also detected. TCE, cis-1,2-DCE, and VC are the 

primary chlorinated VOCs detected in the Dump Road Area (DRA) groundwater plume west of 

Frog Mortar Creek. Appendix C presents the August 2011 analytical data for high and low tide 

sampling events, including non-detect results.  

4.2.1 High Tide Sampling Results 

TCE, cis-1,2-DCE, and VC results for the high tide samples are shown in Figures 4-1 

through 4-3. As shown in Figure 4-1, TCE was detected in all 30 of the high tide samples at low 
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concentrations, ranging from 0.2 micrograms per liter (µg/L) to 1.7 µg/L. cis-1,2-DCE was 

detected in the high tide samples at concentrations similar to those of TCE, but less frequently 

(as shown in Figure 4-2). Eighteen of the 30 high tide samples had detectable concentrations of 

cis-1,2-DCE, ranging from 0.18–2.5 µg/L. As shown in Figure 4-3, VC was detected in 16 of 30 

high tide samples at concentrations ranging from 0.32–4.3 µg/L.  All high-tide concentrations of 

TCE, cis-1,2-DCE, and VC are less than the BTAG ecological screening-criteria and the 

screening criteria for human health risk.  

Toluene, a component of petroleum fuels and a site groundwater contaminant, was detected at 

trace concentrations in two surface water samples collected from one location (MSA-SW40C) 

during high tide, at sampling depths of one foot (0.14 µg/L) and three feet (0.13 µg/L) below the 

surface. Both of these toluene concentrations are less than ecological and human health 

screening-levels. Acetone was detected in only one sample (MSA-SW38B-1-HT) at a 

concentration less than its screening levels. Acetone is a common laboratory contaminant, and its 

isolated detection probably represents an artifact of the laboratory analyses. 

Concentrations of TCE are greatest in the high tide samples collected along two surface water 

transects (MSA-SW38 and MSA-SW41) located northeast and hydraulically downgradient of 

DRA monitoring wells DMW2S, DMW2A, DMW4I, and DMW5S. Some of the highest 

concentrations of site-related constituents detected in shallow- and intermediate-depth 

groundwater samples have come from these wells. The sampling locations where elevated TCE 

concentrations were detected in August 2011 are consistent with the June 2011 Frog Mortar 

Creek sampling locations. Similar to the June 2011 TCE results, the August 2011 TCE 

concentrations at MSA-SW38A-C (1.2–1.7 µg/L) are more than an order of magnitude less than 

the March 2011 TCE concentration of 32 µg/L at MSA-SW38, and approximately half of the 

3 µg/L TCE concentration detected at MSA-SW38A in July 2010. Generally, TCE concentrations 

in surface water appear to decrease progressively north and south of MSA-SW38A-C.  

At most sampling transects, the August 2011 high tide TCE concentrations show little variation 

with distance from the shoreline, in contrast to previous (March and June 2011) sampling events, 

in which TCE concentrations decreased slightly with distance from the shore. However, 

cis-1,2-DCE and VC concentrations around high tide are generally highest in the “A” samples, 

nearest the shore, and decrease with increased distance from the shoreline (see Figures 4-2 
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and 4-3). The maximum high tide concentrations of TCE (1.6 µg/L) and VC (4.3 µg/L) were 

detected at sampling location MSA-SW38A. In the sampling transects nearest to MSA-SW38, 

VC concentrations were slightly lower, ranging from 0.6–1.4 µg/L at MSA-SW40A-B to the 

north and 0.32–1.2 µg/L at MSA-SW41A-C to the south. Concentrations of analytes typically 

decrease (or were not detected) in samples collected north, south, and at distances farther from 

the shoreline from the area where the samples with the highest concentrations were collected. At 

each high tide sampling location, concentrations of TCE, cis-1,2-DCE, and VC detected at 

various sampling depths are relatively consistent. 

4.2.2 Low Tide Sampling Results 

TCE, cis-1,2-DCE, and VC results for the low tide samples are shown in Figures 4-4 

through 4-6. As shown in Figure 4-4, in the August 2011 sampling event, TCE was detected at 

low concentrations (0.17 [J] to 5.4 µg/L) in 24 of 30 low tide samples collected. The maximum 

low tide concentration of TCE (5.4 µg/L) is three times greater than the maximum high tide 

concentration of 1.7 µg/L. cis-1,2-DCE was detected in 19 of 30 low tide samples, with 

concentrations ranging from an estimated 0.24–1.3 µg/L (see Figure 4-5), whereas VC was 

detected in 20 of 30 low tide samples, at concentrations ranging from 0.31–2.5 µg/L 

(Figure 4-6). The maximum low tide concentration of cis-1,2-DCE (1.3 µg/L) is slightly greater 

than the maximum high tide concentration of 1.1 µg/L. The maximum low tide concentration of 

VC (2.5 µg/L) is nearly two times less than the maximum high tide concentration of 4.3 µg/L. 

All low-tide concentrations of TCE, cis-1,2-DCE, and VC are less than the ecological and the 

human health screening-criteria. 

Similar to the high-tide surface water sampling results, toluene was detected at trace to low 

concentrations in three surface water samples collected during low tide: at location 

MSA-SW43C (at two and four feet below the water surface) and in sample MSA-SW38A-1-LT. 

All detected toluene concentrations (ranging from 0.18–0.4 µg/L) are less than screening levels. 

As shown in Figure 4-4, the greatest TCE concentrations in low tide samples were detected along 

the surface water transect MSA-SW40. This transect is north and upstream of MSA-SW38, 

where the high tide TCE concentrations were greatest. The August 2011 low tide TCE 

concentrations at MSA-SW40B (3.9 and 5.4 µg/L) are several times greater than the 

corresponding high tide TCE concentration (1.1 µg/L) at this location.  
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Overall, in samples collected from transect MSA-SW38, the high tide TCE concentrations are 

greater than the low tide concentrations. The maximum August 2011 TCE concentrations, both at 

MSA-SW38 and MSA-SW40, remain approximately an order of magnitude lower than the 

maximum March 2011 TCE concentration of 32 µg/L (detected at location MSA-SW38). 

Generally, for August 2011 low tide samples, TCE concentrations are lowest in the “C”-series 

(i.e., the samples collected farthest [100 feet] from shore).  

Generally, cis-1,2-DCE and VC concentrations at low tide are highest in the “A” samples, nearest 

the shore, and decrease farther from the shoreline, as shown in Figures 4-5 and 4-6. However, the 

maximum cis-1,2-DCE concentration during low tide (1.3 µg/L) was detected in sample 

MSA-SW-38B-3-LT, collected approximately 50 feet from the shoreline. The maximum low tide 

VC concentration (2.5 µg/L) was detected in sample MSA-SW40A-1-LT, nearest the shore. 

Similar to high tide sampling results, TCE, cis-1,2-DCE and VC concentrations based on depth at 

a given location show no significant differences, except for location MSA-SW38B, where the 

TCE, cis-1,2-DCE, and VC concentrations are two times higher in the deeper sample collected 

three feet below the water surface than in the shallow sample collected one foot below the water 

surface. 

4.2.3 Trend Analysis for Tidal Phases 

For comparison purposes, Figures 4-7 to 4-15 provide plots of TCE, cis-1,2-DCE, and VC 

concentrations at both high tide and low tide. The figures are grouped according to the depths at 

which the surface water samples were collected. Figures 4-7, 4-8 and 4-9 represent constituent 

concentrations (TCE, cis-1,2-DCE, and VC, respectively) in samples collected from the 

“surface” horizon (i.e., one foot below the water surface) of the creek. Figures 4-10 through 4-12 

depict concentrations of the same three VOCs, for samples collected from the “middle” depth 

horizon (i.e., two to four feet below the water surface). Figures 4-13 through 4-15 represent VOC 

concentrations for “C-series” samples, collected from the “bottom” depth horizon (i.e., three to 

five feet below the water surface) at locations 100 feet from the shore.  

In each figure, high tide concentrations are shown in the upper chart, and low tide concentrations 

are in the lower chart. Sample concentrations for the shoreline (“A-series”) samples are plotted 

as blue bars; concentrations for samples collected 50 feet from the shoreline (“B-series” samples) 

are shown as red bars; and samples collected 100 feet from the shoreline (“C-series” samples) 
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are plotted as green bars. The plots for shoreline (A-series) samples (see blue plots in the figures) 

show relatively consistent high and low tide concentrations for TCE, cis-1,2-DCE and VC, 

except for samples collected at transect MSA-SW38.  

The maximum high tide concentrations of cis-1,2-DCE and VC both were observed at 

MSA-SW38A-1-HT (see Figures 4-8 and 4-9, bottom charts). At MSA-SW38A, concentrations 

of TCE, cis-1,2-DCE and VC at high tide are two to nearly four times greater than the low tide 

concentrations of these VOCs. As noted above, this surface water sampling-transect is northeast 

and hydraulically downgradient of some of the highest VOC concentrations detected in samples 

from wells screened in shallow- and intermediate-depth groundwater at the DRA. 

Detected VOC results for B-series samples (50 feet from the shoreline) are plotted as red bars in 

Figures 4-7 to 4-15. The plots for the B-series samples collected one foot below the surface 

(Figures 4-7 to 4-9) generally indicate greater TCE and cis-1,2-DCE concentrations in the low 

tide samples. For VC (Figure 4-9), both the high tide and low tide concentrations are greatest at 

transect SW38 (in Figure 4-9, the plotted high tide value for SW41-B-HT is the laboratory 

detection-limit for the non-detect result). The maximum low tide TCE concentration (5.4 µg/L) 

was detected in the B-series sample MSA-SW40B-1-LT, collected 50 feet from the shoreline and 

one foot below the surface. For B-series samples collected at the lower depth (one foot above 

creek bottom; see red plots in Figures 4-10 to 4-13), low tide VOC concentrations are generally 

greater than high tide concentrations. The second highest low tide TCE concentration (3.9 µg/L) 

was also detected in sample MSA-SW40B-2-LT, collected 50 feet from shore and two feet below 

the water surface. 

Detected VOC results for C-series samples (100 feet off shore) are plotted as green bars in 

Figures 4-7 to 4-15. The VOC analytes TCE, cis-1,2-DCE, and VC were not detected in many of 

the C-series samples (refer to Tables 4-1 and 4-2, and Figures 4-1 to 4-6). For samples in which 

cis-1,2-DCE and VC were detected, the C-series results (green) show relatively consistent high 

and low tide concentrations. TCE concentrations are slightly greater in high tide samples 

collected 100 feet from shore at transects MSA-SW38 and MSA-SW41 (see Figures 4-7, 4-10, 

and 4-13). As noted above, these surface water sampling-transects are northeast and 

hydraulically downgradient of some of the highest VOC concentrations detected in shallow- and 

intermediate-depth groundwater wells at the DRA.  
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Concentrations of VOCs were evaluated in relationship to sampling depth. A minor correlation is 

apparent between depth of samples and distance from shore at transects with the highest VOC 

concentrations. Specifically, at 50 feet and 100 feet from the shoreline, at low tide in the bottom 

(deeper) samples, TCE and cis-1,2-DCE were detected at a greater frequency and magnitude than 

in the corresponding high tide and near-surface samples. Likewise, at high tide, TCE, 

cis-1,2-DCE, and VC were detected with a greater frequency and at higher concentrations in the 

near-surface samples collected at 50 feet and 100 feet from the shoreline than in the 

corresponding low tide samples collected at depth. However, no other correlation is apparent 

between depth of samples and the other variables: distance from shore and VOC concentration. 

In the samples collected across the B-series (50 feet from the shoreline) and C-series (100 feet 

from the shoreline), and at depths of two or more feet below the water surface, the highest 

concentrations of TCE, cis-1,2-DCE, and VC overall were detected at MSA-SW38B, both at 

high and low tides.  

Surface water quality data, including temperature, pH, specific conductance, turbidity, dissolved 

oxygen, and salinity, were reviewed to evaluate trends relative to the tidal phase. No discernible 

differences or trends are apparent in the water quality parameters with respect to low or high tide. 

Salinity, pH, specific conductance, and turbidity are relatively consistent between high tide and 

corresponding low tide samples. Surface water sample log sheets are in Appendix A.  

  



TABLE 4-1

ANALYTICAL RESULTS AND SCREENING CRITERIA FOR SURFACE WATER SAMPLES, HIGH TIDE - AUGUST 2011
FROG MORTAR CREEK

LOCKHEED MARTIN, MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND
PAGE 1 OF 5

SAMPLE ID: Ecological Human Health
MSA-SW38A-1-

081611
MSA-SW38B-1-

081611
MSA-SW38B-4-

081611
MSA-SW38C-1-

081611
MSA-SW38C-2.5-

081611
MSA-SW38C-4-

081611
LABORATORY ID: Surface Water Consumption 240-2904-14 240-2904-16 240-2904-15 240-2904-19 240-2904-18 240-2904-17

SAMPLE DATE: Screening  of Organism 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

LOCATION: Level(1) Only(2) MSA-SW38A-1 MSA-SW38B-1 MSA-SW38B-4 MSA-SW38C-1 MSA-SW38C-2.5 MSA-SW38C-4
VOLATILES (ug/l)

ACETONE 1500 NA --  4 J --  --  --  --  
CIS-1,2-DICHLOROETHENE 590(5) NA 2.5 0.75 J 1.1 0.84 J 0.82 J 0.73 J
TOLUENE 2 15,000 --  --  --  --  --  --  
TRICHLOROETHENE 21 300(3) 1.6 1.2 1.7 1.7 1.7 1.7
VINYL CHLORIDE 930 24(3)

4.3 1.1 1.1 0.95 J 0.98 J 0.95 J
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ANALYTICAL RESULTS AND SCREENING CRITERIA FOR SURFACE WATER SAMPLES, HIGH TIDE - AUGUST 2011
FROG MORTAR CREEK

LOCKHEED MARTIN, MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND
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SAMPLE ID: Ecological Human Health
LABORATORY ID: Surface Water Consumption

SAMPLE DATE: Screening  of Organism
LOCATION: Level(1) Only(2)

VOLATILES (ug/l)

ACETONE 1500 NA
CIS-1,2-DICHLOROETHENE 590(5) NA
TOLUENE 2 15,000
TRICHLOROETHENE 21 300(3)

VINYL CHLORIDE 930 24(3)

MSA-SW40A-1-
081611

MSA-SW40B-1-
1081611

MSA-SW40B-2-
081611

MSA-SW40C-1-
081611

MSA-SW40C-3-
081611

MSA-SW40C-5-
081611

240-2904-20 240-2908-2 240-2908-1 240-2908-5 240-2908-4 240-2908-3
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW40A-1 MSA-SW40B-1-10816 MSA-SW40B-2 MSA-SW40C-1 MSA-SW40C-3 MSA-SW40C-5

--  --  --  --  --  --  
0.52 J --  0.42 J --  --  --  

--  --  --  0.14 J 0.13 J --  
0.31 J 1.1 1.1 0.43 J 0.49 J 0.91 J

1.4 0.64 J 0.6 J --  --  --  



TABLE 4-1

ANALYTICAL RESULTS AND SCREENING CRITERIA FOR SURFACE WATER SAMPLES, HIGH TIDE - AUGUST 2011
FROG MORTAR CREEK

LOCKHEED MARTIN, MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND
PAGE 3 OF 5

SAMPLE ID: Ecological Human Health
LABORATORY ID: Surface Water Consumption

SAMPLE DATE: Screening  of Organism
LOCATION: Level(1) Only(2)

VOLATILES (ug/l)

ACETONE 1500 NA
CIS-1,2-DICHLOROETHENE 590(5) NA
TOLUENE 2 15,000
TRICHLOROETHENE 21 300(3)

VINYL CHLORIDE 930 24(3)

MSA-SW41A-1-
081611

MSA-SW41B-1-
081611

MSA-SW41B-2-
081611

MSA-SW41C-1-
081611

MSA-SW41C-2.5-
081611

MSA-SW41C-4-
081611

240-2904-8 240-2904-10 240-2904-9 240-2904-13 240-2904-12 240-2904-11
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW41A-1 MSA-SW41B-1 MSA-SW41B-2 MSA-SW41C-1 MSA-SW41C-2.5 MSA-SW41C-4

--  --  --  --  --  --  
1.2 0.45 J 0.48 J 0.48 J 0.45 J 0.4 J

--  --  --  --  --  --  
1.7 1.3 1.3 1.6 1.6 1.3
1.2 --  0.36 J 0.37 J 0.4 J 0.32 J



TABLE 4-1

ANALYTICAL RESULTS AND SCREENING CRITERIA FOR SURFACE WATER SAMPLES, HIGH TIDE - AUGUST 2011
FROG MORTAR CREEK

LOCKHEED MARTIN, MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND
PAGE 4 OF 5

SAMPLE ID: Ecological Human Health
LABORATORY ID: Surface Water Consumption

SAMPLE DATE: Screening  of Organism
LOCATION: Level(1) Only(2)

VOLATILES (ug/l)

ACETONE 1500 NA
CIS-1,2-DICHLOROETHENE 590(5) NA
TOLUENE 2 15,000
TRICHLOROETHENE 21 300(3)

VINYL CHLORIDE 930 24(3)

MSA-SW42A-1-
081611

MSA-SW42B-1-
081611

MSA-SW42B-3-
081611

MSA-SW42C-1-
081611

MSA-SW42C-3-
081611

MSA-SW42C-5-
081611

240-2908-6 240-2908-8 240-2908-7 240-2908-11 240-2908-10 240-2908-9
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW42A-1 MSA-SW42B-1 MSA-SW42B-3 MSA-SW42C-1 MSA-SW42C-3 MSA-SW42C-5

--  --  --  --  --  --  
0.79 J 0.24 J 0.27 J --  --  --  

--  --  --  --  --  --  
0.28 J 0.37 J 0.61 J 0.39 J 0.44 J 0.5 J

1.6 0.55 J --  --  --  --  



TABLE 4-1

ANALYTICAL RESULTS AND SCREENING CRITERIA FOR SURFACE WATER SAMPLES, HIGH TIDE - AUGUST 2011
FROG MORTAR CREEK

LOCKHEED MARTIN, MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND
PAGE 5 OF 5

SAMPLE ID: Ecological Human Health
LABORATORY ID: Surface Water Consumption

SAMPLE DATE: Screening  of Organism
LOCATION: Level(1) Only(2)

VOLATILES (ug/l)

ACETONE 1500 NA
CIS-1,2-DICHLOROETHENE 590(5) NA
TOLUENE 2 15,000
TRICHLOROETHENE 21 300(3)

VINYL CHLORIDE 930 24(3)

MSA-SW43A-1-
081611

MSA-SW43B-1-
081611

MSA-SW43B-2-
081611

MSA-SW43C-1-
081611

MSA-SW43C-3-
081611

MSA-SW43C-5-
081611

240-2904-2 240-2904-4 240-2904-3 240-2904-7 240-2904-6 240-2904-5
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW43A-1 MSA-SW43B-1 MSA-SW43B-2 MSA-SW43C-1 MSA-SW43C-3 MSA-SW43C-5

--  --  --  --  --  --  
--  0.18 J --  --  --  --  
--  --  --  --  --  --  

0.34 J 0.35 J 0.28 J 0.23 J 0.2 J 0.2 J
--  --  --  --  --  --  

1   US Environmental Protection Agency Region 3 Biological Technical Advisory Group Freshwater Screening Benchmarks.
2   National Recommended Water Quality Criteria, http://water.epa.gov/scitech/swguidance/standards/current/index.cfm; and 
     Maryland Numerical Criteria for Toxic Substances in SurfaceWaters, Code of Maryland Regulations (COMAR) 26.08.02.03, 
     http://www.dsd.state.md.us./comar/comarhtml/26/26.08.02.03-2.htm
3   For carcinogens, criterion is for incremental cancer risk of 1x10-5.
4   Duplicate.
5   The BTAG benchmark for 1,2-dichloroethene (590 ug/L) is used as a surrogate screening level for cis-1,2-dichloroethene. 
Gray shading indicates the value exceeds one of the criteria.
-- - Not detected at the method detection limit.
J - Positive result is considered estimated. USEPA = United States Environmental Protection Agency
ug/l - micrograms per liter. COMAR = Code of Maryland Regulations
NA = Criterion not available (i.e., not developed). BTAG = Biological Technical Advisory Group



TABLE 4-2

ANALYTICAL RESULTS AND SCREENING CRITERIA FOR SURFACE WATER SAMPLES, LOW TIDE - AUGUST 2011
FROG MORTAR CREEK

LOCKHEED MARTIN,  MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND
PAGE 1 OF 6

SAMPLE ID: Ecological Human Health
MSA-SW38A-1-

081611-LT
MSA-SW38B-1-

081611-LT
MSA-SW38B-3-

081611-LT
MSA-SW38C-1-

081611-LT
MSA-SW38C-2-

081611-LT
MSA-SW38C-3-

081611-LT

LABORATORY ID: Surface Water Consumption 240-2914-4 240-2914-6 240-2914-5 240-2914-9 240-2914-8 240-2914-7
SAMPLE DATE: Screening  of Organism 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

LOCATION: Level(1) Only(2) MSA-SW38A-1 MSA-SW38B-1 MSA-SW38B-3 MSA-SW38C-1 MSA-SW38C-2 MSA-SW38C-3
VOLATILES (ug/l)

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

CIS-1,2-DICHLOROETHENE 590(5) NA 0.66 J 0.61 J 1.3 0.6 J 0.55 J 0.5 J

TOLUENE 2 15,000 0.4 J --  --  --  --  --  

TRICHLOROETHENE 21 300(3) 0.77 J 0.8 J 1.7 0.87 J 0.93 J 1.2

VINYL CHLORIDE 930 24(3)
1.2 0.86 J 1.5 0.98 J 0.72 J 0.62 J
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ANALYTICAL RESULTS AND SCREENING CRITERIA FOR SURFACE WATER SAMPLES, LOW TIDE - AUGUST 2011
FROG MORTAR CREEK

LOCKHEED MARTIN,  MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND
PAGE 2 OF 6

SAMPLE ID: Ecological Human Health

LABORATORY ID: Surface Water Consumption
SAMPLE DATE: Screening  of Organism

LOCATION: Level(1) Only(2)

VOLATILES (ug/l)

ACETONE 1500 NA

CIS-1,2-DICHLOROETHENE 590(5) NA

TOLUENE 2 15,000

TRICHLOROETHENE 21 300(3)

VINYL CHLORIDE 930 24(3)

MSA-SW40A-1-
081611-LT

MSA-SW40B-1-
081611-LT

MSA-SW40B-2-
081611-LT

MSA-SW40C-1-
081611-LT

MSA-SW40C-2-
081611-LT

MSA-SW40C-4-
081611-LT

240-2914-10 240-2914-12 240-2914-11 240-2914-15 240-2914-14 240-2914-13
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW40A-1 MSA-SW40B-1 MSA-SW40B-2 MSA-SW40C-1 MSA-SW40C-2 MSA-SW40C-4

--  --  --  --  --  --  

1 0.76 J 0.67 J --  --  --  

--  --  --  --  --  --  

0.23 J 5.4 3.9 --  --  0.17 J

2.5 0.53 J 0.47 J --  --  --  



TABLE 4-2

ANALYTICAL RESULTS AND SCREENING CRITERIA FOR SURFACE WATER SAMPLES, LOW TIDE - AUGUST 2011
FROG MORTAR CREEK

LOCKHEED MARTIN,  MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND
PAGE 3 OF 6

SAMPLE ID: Ecological Human Health

LABORATORY ID: Surface Water Consumption
SAMPLE DATE: Screening  of Organism

LOCATION: Level(1) Only(2)

VOLATILES (ug/l)

ACETONE 1500 NA

CIS-1,2-DICHLOROETHENE 590(5) NA

TOLUENE 2 15,000

TRICHLOROETHENE 21 300(3)

VINYL CHLORIDE 930 24(3)

MSA-SW41A-1-
081611-LT

MSA-SW41B-1-
081611-LT

MSA-SW41B-3-
081611-LT

MSA-SW41C-1-
081611-LT

MSA-SW41C-2-
081611-LT

MSA-SW41C-3-
081611-LT

240-2908-18 240-2908-20 240-2908-19 240-2914-3 240-2914-2 240-2914-1
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW41A-1 MSA-SW41B-1 MSA-SW41B-3 MSA-SW41C-1 MSA-SW41C-2 MSA-SW41C-3

--  --  --  --  --  --  

1.2 0.59 J 0.5 J --  --  0.26 J

--  --  --  --  --  --  

1.6 1.3 1.3 0.31 J 0.34 J 0.66 J

1.5 0.76 J 0.74 J --  --  0.31 J



TABLE 4-2

ANALYTICAL RESULTS AND SCREENING CRITERIA FOR SURFACE WATER SAMPLES, LOW TIDE - AUGUST 2011
FROG MORTAR CREEK

LOCKHEED MARTIN,  MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND
PAGE 4 OF 6

SAMPLE ID: Ecological Human Health

LABORATORY ID: Surface Water Consumption
SAMPLE DATE: Screening  of Organism

LOCATION: Level(1) Only(2)

VOLATILES (ug/l)

ACETONE 1500 NA

CIS-1,2-DICHLOROETHENE 590(5) NA

TOLUENE 2 15,000

TRICHLOROETHENE 21 300(3)

VINYL CHLORIDE 930 24(3)

MSA-SW42A-1-
081611-LT

MSA-SW42B-1-
081611-LT

MSA-SW42B-3-
081611-LT

MSA-SW42C-1-
081611-LT

MSA-SW42C-3-
081611-LT

MSA-SW42C-5-
081611-LT

240-2914-16 240-2914-18 240-2914-17 240-2914-21 240-2914-20 240-2914-19
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW42A-1 MSA-SW42B-1 MSA-SW42B-3 MSA-SW42C-1 MSA-SW42C-3 MSA-SW42C-5

--  --  --  --  --  --  

0.81 J 0.29 J 0.24 J --  --  --  

--  --  --  --  --  --  

--  0.25 J 0.22 J --  --  --  

2.2 0.67 J 0.61 J --  --  --  



TABLE 4-2

ANALYTICAL RESULTS AND SCREENING CRITERIA FOR SURFACE WATER SAMPLES, LOW TIDE - AUGUST 2011
FROG MORTAR CREEK

LOCKHEED MARTIN,  MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND
PAGE 5 OF 6

SAMPLE ID: Ecological Human Health

LABORATORY ID: Surface Water Consumption
SAMPLE DATE: Screening  of Organism

LOCATION: Level(1) Only(2)

VOLATILES (ug/l)

ACETONE 1500 NA

CIS-1,2-DICHLOROETHENE 590(5) NA

TOLUENE 2 15,000

TRICHLOROETHENE 21 300(3)

VINYL CHLORIDE 930 24(3)

MSA-SW43A-1-
081611-LT

MSA-SW43A-1-
081611-LT-D(4)

MSA-SW43B-1-
081611-LT

MSA-SW43B-3-
081611-LT

MSA-SW43C-1-
081611-LT

MSA-SW43C-2-
081611-LT

240-2908-12 240-2914-22 240-2908-14 240-2908-13 240-2908-17 240-2908-16
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW43A-1 MSA-SW43A-1 MSA-SW43B-1 MSA-SW43B-3 MSA-SW43C-1 MSA-SW43C-2

--  --  --  --  --  --  

0.88 J 0.97 J 1 0.74 J --  --  

--  --  --  --  --  0.18 J

1.2 1.2 1.4 1.3 0.8 J 0.77 J

0.34 J --  0.72 J 0.65 J --  0.31 J



TABLE 4-2

ANALYTICAL RESULTS AND SCREENING CRITERIA FOR SURFACE WATER SAMPLES, LOW TIDE - AUGUST 2011
FROG MORTAR CREEK

LOCKHEED MARTIN,  MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND
PAGE 6 OF 6

SAMPLE ID: Ecological Human Health

LABORATORY ID: Surface Water Consumption
SAMPLE DATE: Screening  of Organism

LOCATION: Level(1) Only(2)

VOLATILES (ug/l)

ACETONE 1500 NA

CIS-1,2-DICHLOROETHENE 590(5) NA

TOLUENE 2 15,000

TRICHLOROETHENE 21 300(3)

VINYL CHLORIDE 930 24(3)

MSA-SW43C-4-
081611-LT

240-2908-15
8/16/2011

MSA-SW43C-4

--  

--  

0.24 J

0.75 J

--  

1  US Environmental Protection Agency Region 3 Biological Technical Advisory Group Freshwater Screening Benchmarks.

2   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
3   For carcinogens, criterion is for incremental cancer risk of 1x10-5.

4   Duplicate.

5   The BTAG benchmark for 1,2-dichloroethene (590 ug/L) is used as a surrogate screening level for cis-1,2-dichloroethene. 

Gray shading indicates the value exceeds one of the criteria.

-- - Not detected at the method detection limit.

J - Positive result is considered estimated. USEPA = United States Environmental Protection Agency

ug/l - micrograms per liter. COMAR = Code of Maryland Regulations

NA = Criterion not available (i.e., not developed). BTAG = Biological Technical Advisory Group
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FIGURE 4-1

CONCENTRATIONS OF TRICHLOROETHENE 
IN SURFACE WATER SAMPLES, 
AUGUST 2011 HIGH TIDE
FROG MORTAR CREEK

LEGEND

!( AUGUST 2011 SURFACE WATER
SAMPLE LOCATION

&< GROUNDWATER MONITORING WELL

&; ABANDONED WELL

MARYLAND AIR NATIONAL
GUARD BOUNDARY

POND

1.7 = TRICHLOROETHENE CONCENTRATION
J = ESTIMATED VALUE
- - = NOT DETECTED
(2.5') = DEPTH BELOW WATER SURFACE

Concentration in micrograms per liter (ug/L)
"A"  1 foot below surface
"B"  1 foot below surface and 1 foot above bottom
"C"  1 foot below surface, midpoint of water column, and
       1 foot above bottom
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FIGURE 4-2

CONCENTRATIONS OF 
CIS-1,2-DICHLOROETHENE IN SURFACE 
WATER SAMPLES, 
AUGUST 2011 HIGH TIDE
FROG MORTAR CREEK

LEGEND

!( AUGUST 2011 SURFACE WATER
SAMPLE LOCATION

&< GROUNDWATER MONITORING WELL

&; ABANDONED WELL

MARYLAND AIR NATIONAL
GUARD BOUNDARY

POND

1.7 = CIS-1,2-DICHLOROETHENE CONCENTRATION
J = ESTIMATED VALUE
- - = NOT DETECTED
(2.5') = DEPTH BELOW WATER SURFACE

Concentration in micrograms per liter (ug/L)
"A"  1 foot below surface
"B"  1 foot below surface and 1 foot above bottom
"C"  1 foot below surface, midpoint of water column, and
       1 foot above bottom
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FIGURE 4-3

CONCENTRATIONS OF VINYL CHLORIDE 
IN SURFACE WATER SAMPLES, 
AUGUST 2011 HIGH TIDE
FROG MORTAR CREEK

LEGEND

!( AUGUST 2011 SURFACE WATER
SAMPLE LOCATION

&< GROUNDWATER MONITORING WELL

&; ABANDONED WELL

MARYLAND AIR NATIONAL
GUARD BOUNDARY

POND

1.7 = VINYL CHLORIDE CONCENTRATION
J = ESTIMATED VALUE
- - = NOT DETECTED
(2.5') = DEPTH BELOW WATER SURFACE

Concentration in micrograms per liter (ug/L)
"A"  1 foot below surface
"B"  1 foot below surface and 1 foot above bottom
"C"  1 foot below surface, midpoint of water column, and
       1 foot above bottom



&<&<

&<
&<

&<

&<

&<

&<

&;

&<

&<&<
&;

&;

&;

&;

&<

&<

&<
&<

&<&<

&<

&<

&<
&<

&<

&<

&<

&<

&<

&<&<
&<

&<

&<

&<

&<

&<

&<&<

&<

&<&<&<

&<&<

&<&<&<

&<&<&<

&<&<&<

&<&<&<

&<&<&<

&<&<

&<
&<

&<

&<

&<

&<

&<

&<

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

MW27D

MW28I

MW4

DMW9S

DMW9I
DMW9D

POND #2

POND #1

MARYLAND AIR 
NATIONAL GUARD

DMW10S
DMW10I

DMW1S

DMW1A
DMW1B

TT-11

TT-12

MW1

TT-14

TT-13

TAXIWAY TANGO

AIRPORT RUNWAY

DMW7D

MW5

DMW4S
DMW4I
DMW4D

DMW6I DMW6S
DMW6D

DMW5D

DMW5S
DMW5I

MW6

DMW8S
DMW4I
DMW8D

DMW3I
DMW3S

MW29D

MW7

MW3

DMW11I
DMW11S

MW2

DMW3D

Petroleum
Hydrocarbon

Area

Drum 
Area

MW30D

MW31D

DMW7S

DMW2A
DMW2B

DMW2S

MW32S
MW32I

MW33S
MW33I

MW34S
MW34I

MW18D 

Gate
Gate

Gate
Frog M

ortar Creek

SW38A
0.77 J   (1')

MW18I
MW18S

MW16S
MW16I
MW16D

MW15S
MW15I
MW15D

MW17S
MW17I
MW17D

MW20S
MW20I
MW20D

MW19I
MW19D

MW36S

MW37S

MW38S

MW30I

TAXIWAY F

TA
XIW

AY J

TA
XIW

AY D

SW40A
0.23 J   (1')

SW41A
1.6   (1')

SW41B
1.3   (1')
1.3   (3')

SW38B
0.8 J   (1')
1.7      (3')

SW38C
0.87 J   (1')
0.93 J   (2')
1.2        (3')

SW43A
1.2   (1')

SW43B
1.4   (1')
1.3   (3')

SW43C
0.8 J     (1')
0.77 J   (2')
0.75 J   (4')

SW40B
5.4   (1')
3.9   (2')

SW40C
   - -       (1')
   - -       (2')
0.17 J   (4')

SW42A  
  - -    (1') 

SW42B
0.25 J   (1')
0.22 J   (3')

SW42C
  - -   (1')
  - -   (3')
  - -   (5')

SW41C
0.31 J   (1')
0.34 J   (2')
0.66 J   (3')

RW1I

RW1S
OW1S

OW1I

MW26S
MW26I 
MW26D 

MW25S
MW25I

MW24S
MW24I

MW23S
MW23I 
MW23D

MW22I
MW22D

MW21I 
MW21D

MW14I
MW14D

MW39S

MW35S

DATE MODIFIED: CREATED BY:
1/5/12 MP

±

Frog Mortar Creek
Lockheed Martin, Martin State Airport

Middle River, Maryland

0 150 30075 Feet

Map Document: (K:\GProject\MartinStateAirport-LMC\MapDocs\MXD\Maps\MSA Surface Water Samples TCE concentration August2011_low tide_revised 1 5 12.mxd)
1/5/2012 -- 4:58:00 PM

FIGURE 4-4

CONCENTRATIONS OF TRICHLOROETHENE 
IN SURFACE WATER SAMPLES, 
AUGUST 2011 LOW TIDE
FROG MORTAR CREEK
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FIGURE 4-5

CONCENTRATIONS OF 
CIS-1,2-DICHLOROETHENE IN SURFACE 
WATER SAMPLES, AUGUST 2011 
LOW TIDE
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FIGURE 4-6

CONCENTRATIONS OF VINYL CHLORIDE 
IN SURFACE WATER SAMPLES, 
AUGUST 2011 LOW TIDE
FROG MORTAR CREEK
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FIGURE 4-8
CIS-1,2-DICHLOROETHENE CONCENTRATIONS

SURFACE WATER SAMPLES - DEPTH = 1 FOOT BELOW SURFACE
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FIGURE 4-9
VINYL CHLORIDE CONCENTRATIONS
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FIGURE 4-10
TRICHLOROETHENE CONCENTRATIONS

SURFACE WATER SAMPLES - DEPTH = 2 - 4 FEET BELOW SURFACE
FROG MORTAR CREEK
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FIGURE 4-11
CIS-1,2-DICHLOROETHENE CONCENTRATIONS

SURFACE WATER SAMPLES - DEPTH = 2 - 4 FEET BELOW SURFACE
FROG MORTAR CREEK

AUGUST 16, 2011
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FIGURE 4-12
VINYL CHLORIDE CONCENTRATIONS

SURFACE WATER SAMPLES - DEPTH = 2 - 4 FEET BELOW SURFACE
FROG MORTAR CREEK
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FIGURE 4-13
TRICHLOROETHENE CONCENTRATIONS

SURFACE WATER SAMPLES - DEPTH = 3 - 5 FEET BELOW SURFACE
FROG MORTAR CREEK
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FIGURE 4-14
CIS-1,2-DICHLOROETHENE CONCENTRATIONS

SURFACE WATER SAMPLES - DEPTH = 3 - 5 FEET BELOW SURFACE
FROG MORTAR CREEK

AUGUST 16, 2011
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FIGURE 4-15
VINYL CHLORIDE CONCENTRATIONS

SURFACE WATER SAMPLES - DEPTH = 3 - 5 FEET BELOW SURFACE
FROG MORTAR CREEK
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Section 5 

Summary 

The following summarizes Lockheed Martin Corporation’s (Lockheed Martin’s) August 2011 

Frog Mortar Creek surface water investigation and findings: 

 sixty surface water samples were collected from Frog Mortar Creek on August 16, 2011 
and chemically analyzed to continue to assess the extent to which surface water in Frog 
Mortar Creek is impacted by groundwater constituents from the Dump Road Area 
(DRA), and to assess variation in surface water impacts at different depths and at high 
versus low tides 

 Samples were collected at three different distances from shore and at varying depths 
below the water surface, along five previously sampled transects spaced approximately 
350 feet apart and arranged perpendicular to the western shoreline of Frog Mortar Creek. 
Along each transect, one sample was collected near the shoreline (“A” sample), samples 
were collected at two depths at a point approximately 50 feet from the shoreline (“B” 
sample), and samples were collected at three depths at a point approximately 100 feet 
from the shoreline (“C” sample). Samples were collected from all locations and depths at 
two different tidal phases, within two hours of both the low and high tides. 

 all samples were analyzed for volatile organic compounds (VOCs) by 
SW846 Method 8260B 

 the laboratory chemical data were validated in accordance with U.S. Environmental 
Protection Agency (USEPA) Region III Modifications to the National Functional 
Guidelines for Data Review and the specifics of the analytical methods used 

 sampling results were screened against U.S. Environmental Protection Agency Region III 
Biological Technical Advisory Group (BTAG) ecological freshwater screening 
benchmarks, U.S. Environmental Protection Agency “National Recommended Water 
Quality Criteria” (NRWQC) for acute and chronic aquatic-organism exposures and for 
human health aquatic-organism consumption, and State of Maryland “Ambient Water 
Quality Criteria” (AWQC) for acute and chronic aquatic-organism exposures and for 
human health aquatic-organism consumption 

 volatile organic compounds, including trichloroethene (TCE), cis-1,2-dichloroethene 
(cis-1,2-DCE), vinyl chloride (VC), toluene, and acetone were detected in the August 
2011 surface water samples 

 Concentrations of volatile organic compounds, primarily trichloroethene, 
cis-1,2-dichloroethene, and vinyl chloride, are greatest in samples collected along surface 
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water transect MSA-SW38 and MSA-SW40, hydraulically downgradient of Dump Road 
Area monitoring wells that contain some of the highest concentrations of site-related 
constituents in groundwater. Concentrations of volatile organic compounds are consistent 
with the June 2011 results and lower in the August 2011 samples than in the March 2011 
samples.  

 Concentrations of trichloroethene and cis-1,2-dichloroethene generally decrease north of 
MSA-SW40A and south of MSA-SW38A-C. cis-1,2-Dichloroethene and vinyl chloride 
were not detected as far south as trichloroethene during high tide (i.e., not detected or 
only one low concentration in MSA-SW43A-C-HT).  

 At most sampling transects, trichloroethene concentrations are greatest in either the 
sample collected near the shoreline, or from 50 feet from the shoreline, and decrease in 
samples collected 100 feet from the shoreline. For cis-1,2-dichloroethene and vinyl 
chloride, detected concentrations are generally greatest in near-shore samples, and 
decrease progressively in samples collected farther from the shore. 

 the maximum concentrations of vinyl chloride were detected in near-shore samples 
collected at locations MSA-SW38A (high tide) and MSA-SW40A (low tide), with lower 
concentrations detected from samples collected from transects to the north 
(MSA-SW40B, MSA-SW42A, and MSA-SW37B) 

 in general, concentrations of trichloroethene, cis-1,2-dichloroethene, and vinyl chloride 
based on depth at a given location show no significant differences 

 The tidal phase relative to the time of collection appears to have some influence on 
detected VOC concentrations, particularly in the samples collected 50 feet from shore. In 
general, volatile organic compound concentrations in samples collected in the “B-series,” 
at a distance of 50 feet from the shoreline, were greater at low tide than at high tide, 
irrespective of sampling depth. However, at the near-shore surface sample 
MSA-SW38A-1-HT, volatile organic compound concentrations were higher at high tide 
than low tide.  
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APPENDIX A—SURFACE WATER SAMPLE 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

ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES - AUGUST 2011 HIGH TIDE

LOCKHEED MARTIN, MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

PAGE 1 OF 15

SAMPLE ID:
MSA-SW38A-1-

081611
MSA-SW38B-1-

081611
MSA-SW38B-4-

081611
MSA-SW38C-1-

081611
MSA-SW38C-2.5-

081611
MSA-SW38C-4-

081611 MSA-SW40A-1-081611

MSA-
SW40B-

1-
LABORATORY ID: 240-2904-14 240-2904-16 240-2904-15 240-2904-19 240-2904-18 240-2904-17 240-2904-20 240-2908-2

SAMPLE DATE: 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

LOCATION: MSA-SW38A-1 MSA-SW38B-1 MSA-SW38B-4 MSA-SW38C-1 MSA-SW38C-2.5 MSA-SW38C-4 MSA-SW40A-1 MSA-SW40B-1-1081611
VOLATILES (ug/l)

1,1,1,2-TETRACHLOROETHANE 0.23 U 0.23 U 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 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 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 0.28 U 0.28 U

1,1-DICHLOROETHANE 0.15 U 0.15 U 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 0.19 U 0.19 U

1,1-DICHLOROPROPENE 0.13 U 0.13 U 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 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 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 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 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 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 0.67 U 0.67 U

1,2-DIBROMOETHANE 0.24 U 0.24 U 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 0.13 U 0.13 U

1,2-DICHLOROETHANE 0.22 U 0.22 U 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 0.18 U 0.18 U

1,3-DICHLOROBENZENE 0.14 U 0.14 U 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 0.16 U 0.16 U

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

2-BUTANONE 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

2-CHLOROETHYL VINYL ETHER 0.99 U 0.99 U 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 0.11 U 0.11 U
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SAMPLE ID:
MSA-SW38A-1-

081611
MSA-SW38B-1-

081611
MSA-SW38B-4-

081611
MSA-SW38C-1-

081611
MSA-SW38C-2.5-

081611
MSA-SW38C-4-

081611 MSA-SW40A-1-081611

MSA-
SW40B-

1-
LABORATORY ID: 240-2904-14 240-2904-16 240-2904-15 240-2904-19 240-2904-18 240-2904-17 240-2904-20 240-2908-2

SAMPLE DATE: 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

LOCATION: MSA-SW38A-1 MSA-SW38B-1 MSA-SW38B-4 MSA-SW38C-1 MSA-SW38C-2.5 MSA-SW38C-4 MSA-SW40A-1 MSA-SW40B-1-1081611
2-HEXANONE 0.41 U 0.41 U 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 0.18 U 0.18 U

4-ISOPROPYLTOLUENE 0.12 U 0.12 U 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 0.32 U 0.32 U

ACETONE 1.1 U 4 J 1.1 U 1.1 U 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 0.13 U 0.13 U

BROMOBENZENE 0.13 U 0.13 U 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 0.29 U 0.29 U

BROMODICHLOROMETHANE 0.15 U 0.15 U 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 0.64 U 0.64 U

BROMOMETHANE 0.41 U 0.41 U 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 0.13 U 0.13 U

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

CHLOROBENZENE 0.15 U 0.15 U 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 0.18 U 0.18 U

CHLOROETHANE 0.29 U 0.29 U 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 0.16 U 0.16 U

CHLOROMETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

CIS-1,2-DICHLOROETHENE 2.5 0.75 J 1.1 0.84 J 0.82 J 0.73 J 0.52 J

CIS-1,3-DICHLOROPROPENE 0.14 U 0.14 U 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 0.28 U 0.28 U

DICHLORODIFLUOROMETHANE 0.31 U 0.31 U 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 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 0.11 U 0.11 U

ETHYLBENZENE 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
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SAMPLE ID:
MSA-SW38A-1-

081611
MSA-SW38B-1-

081611
MSA-SW38B-4-

081611
MSA-SW38C-1-

081611
MSA-SW38C-2.5-

081611
MSA-SW38C-4-

081611 MSA-SW40A-1-081611

MSA-
SW40B-

1-
LABORATORY ID: 240-2904-14 240-2904-16 240-2904-15 240-2904-19 240-2904-18 240-2904-17 240-2904-20 240-2908-2

SAMPLE DATE: 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

LOCATION: MSA-SW38A-1 MSA-SW38B-1 MSA-SW38B-4 MSA-SW38C-1 MSA-SW38C-2.5 MSA-SW38C-4 MSA-SW40A-1 MSA-SW40B-1-1081611
HEXACHLOROBUTADIENE 0.3 U 0.3 U 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 0.13 U 0.13 U

M+P-XYLENES 0.24 U 0.24 U 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 0.17 U 0.17 U

METHYLENE CHLORIDE 0.33 U 0.33 U 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 0.24 U 0.24 U

N-BUTYLBENZENE 0.12 U 0.12 U 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 0.14 U 0.14 U

O-XYLENE 0.14 U 0.14 U 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 0.13 U 0.13 U

STYRENE 0.11 U 0.11 U 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 0.067 U 0.067 U

TERT-BUTYLBENZENE 0.13 U 0.13 U 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 3.9 UR 3.9 UR

TETRACHLOROETHENE 0.29 U 0.29 U 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 0.13 U 0.13 U

TOTAL XYLENES 0.28 U 0.28 U 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 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 0.19 U 0.19 U

TRICHLOROETHENE 1.6 1.2 1.7 1.7 1.7 1.7 0.31 J

TRICHLOROFLUOROMETHANE 0.21 U 0.21 U 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 0.19 UR 0.19 UR

VINYL CHLORIDE 4.3 1.1 1.1 0.95 J 0.98 J 0.95 J 1.4
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

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

MSA-SW40B-1-1081611
MSA-SW40B-2-

081611
MSA-SW40C-1-

081611
MSA-SW40C-3-

081611
MSA-SW40C-5-

081611
MSA-SW41A-1-

081611
MSA-SW41B-1-

081611
240-2908-2 240-2908-1 240-2908-5 240-2908-4 240-2908-3 240-2904-8 240-2904-10 240-2904-9
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW40B-1-1081611 MSA-SW40B-2 MSA-SW40C-1 MSA-SW40C-3 MSA-SW40C-5 MSA-SW41A-1 MSA-SW41B-1 MSA-SW41B-2

0.23 U 0.23 U 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 0.22 U 0.22 U

0.18 U 0.18 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 0.28 U 0.28 U

0.15 U 0.15 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 0.19 U 0.19 U

0.13 U 0.13 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 0.17 U 0.17 U

0.43 U 0.43 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 0.0059 U 0.0059 U

0.15 U 0.15 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 0.12 U 0.12 U

0.67 U 0.67 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 0.24 U 0.24 U

0.13 U 0.13 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 0.22 U 0.22 U

0.18 U 0.18 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 0.14 U 0.14 U

0.16 U 0.16 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 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 U 0.99 U 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 0.11 U 0.11 U
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

2-HEXANONE

4-CHLOROTOLUENE

4-ISOPROPYLTOLUENE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMOBENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

DIISOPROPYL ETHER

ETHYL TERT-BUTYL ETHER

ETHYLBENZENE

MSA-SW40B-1-1081611
MSA-SW40B-2-

081611
MSA-SW40C-1-

081611
MSA-SW40C-3-

081611
MSA-SW40C-5-

081611
MSA-SW41A-1-

081611
MSA-SW41B-1-

081611
240-2908-2 240-2908-1 240-2908-5 240-2908-4 240-2908-3 240-2904-8 240-2904-10 240-2904-9
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW40B-1-1081611 MSA-SW40B-2 MSA-SW40C-1 MSA-SW40C-3 MSA-SW40C-5 MSA-SW41A-1 MSA-SW41B-1 MSA-SW41B-2
0.41 U 0.41 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 0.18 U 0.18 U

0.12 U 0.12 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 0.32 U 0.32 U

1.1 U 1.1 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 0.13 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 0.29 U 0.29 U

0.15 U 0.15 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 0.64 U 0.64 U

0.41 U 0.41 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 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 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 0.18 U 0.18 U

0.29 U 0.29 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 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.17 U 0.42 J 0.17 U 0.17 U 0.17 U 1.2 0.45 J

0.14 U 0.14 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 0.28 U 0.28 U

0.31 U 0.31 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 1.5 U 1.5 U

0.11 U 0.11 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 0.17 U 0.17 U
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

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

MSA-SW40B-1-1081611
MSA-SW40B-2-

081611
MSA-SW40C-1-

081611
MSA-SW40C-3-

081611
MSA-SW40C-5-

081611
MSA-SW41A-1-

081611
MSA-SW41B-1-

081611
240-2908-2 240-2908-1 240-2908-5 240-2908-4 240-2908-3 240-2904-8 240-2904-10 240-2904-9
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW40B-1-1081611 MSA-SW40B-2 MSA-SW40C-1 MSA-SW40C-3 MSA-SW40C-5 MSA-SW41A-1 MSA-SW41B-1 MSA-SW41B-2
0.3 U 0.3 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 0.13 U 0.13 U

0.24 U 0.24 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 0.17 U 0.17 U

0.33 U 0.33 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 0.24 U 0.24 U

0.12 U 0.12 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 0.14 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 0.13 U 0.13 U

0.11 U 0.11 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 0.067 U 0.067 U

0.13 U 0.13 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 3.9 UR 3.9 UR

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.13 U 0.13 U 0.14 J 0.13 J 0.13 U 0.13 U 0.13 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 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 0.19 U 0.19 U 0.19 U 0.19 U

1.1 1.1 0.43 J 0.49 J 0.91 J 1.7 1.3

0.21 U 0.21 U 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 0.19 UR 0.19 UR

0.64 J 0.6 J 0.22 U 0.22 U 0.22 U 1.2 0.22 U
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

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

MSA-SW41B-2-
081611

MSA-SW41C-1-
081611

MSA-SW41C-2.5-
081611

MSA-SW41C-4-
081611

MSA-SW42A-1-
081611

MSA-SW42B-1-
081611

MSA-SW42B-3-
081611

240-2904-9 240-2904-13 240-2904-12 240-2904-11 240-2908-6 240-2908-8 240-2908-7 240-2908-11
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW41B-2 MSA-SW41C-1 MSA-SW41C-2.5 MSA-SW41C-4 MSA-SW42A-1 MSA-SW42B-1 MSA-SW42B-3 MSA-SW42C-1

0.23 U 0.23 U 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 0.22 U 0.22 U

0.18 U 0.18 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 0.28 U 0.28 U

0.15 U 0.15 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 0.19 U 0.19 U

0.13 U 0.13 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 0.17 U 0.17 U

0.43 U 0.43 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 0.0059 U 0.0059 U

0.15 U 0.15 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 0.12 U 0.12 U

0.67 U 0.67 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 0.24 U 0.24 U

0.13 U 0.13 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 0.22 U 0.22 U

0.18 U 0.18 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 0.14 U 0.14 U

0.16 U 0.16 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 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 U 0.99 U 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 0.11 U 0.11 U
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

2-HEXANONE

4-CHLOROTOLUENE

4-ISOPROPYLTOLUENE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMOBENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

DIISOPROPYL ETHER

ETHYL TERT-BUTYL ETHER

ETHYLBENZENE

MSA-SW41B-2-
081611

MSA-SW41C-1-
081611

MSA-SW41C-2.5-
081611

MSA-SW41C-4-
081611

MSA-SW42A-1-
081611

MSA-SW42B-1-
081611

MSA-SW42B-3-
081611

240-2904-9 240-2904-13 240-2904-12 240-2904-11 240-2908-6 240-2908-8 240-2908-7 240-2908-11
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW41B-2 MSA-SW41C-1 MSA-SW41C-2.5 MSA-SW41C-4 MSA-SW42A-1 MSA-SW42B-1 MSA-SW42B-3 MSA-SW42C-1
0.41 U 0.41 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 0.18 U 0.18 U

0.12 U 0.12 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 0.32 U 0.32 U

1.1 U 1.1 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 0.13 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 0.29 U 0.29 U

0.15 U 0.15 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 0.64 U 0.64 U

0.41 U 0.41 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 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 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 0.18 U 0.18 U

0.29 U 0.29 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 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.48 J 0.48 J 0.45 J 0.4 J 0.79 J 0.24 J 0.27 J

0.14 U 0.14 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 0.28 U 0.28 U

0.31 U 0.31 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 1.5 U 1.5 U

0.11 U 0.11 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 0.17 U 0.17 U
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

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

MSA-SW41B-2-
081611

MSA-SW41C-1-
081611

MSA-SW41C-2.5-
081611

MSA-SW41C-4-
081611

MSA-SW42A-1-
081611

MSA-SW42B-1-
081611

MSA-SW42B-3-
081611

240-2904-9 240-2904-13 240-2904-12 240-2904-11 240-2908-6 240-2908-8 240-2908-7 240-2908-11
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW41B-2 MSA-SW41C-1 MSA-SW41C-2.5 MSA-SW41C-4 MSA-SW42A-1 MSA-SW42B-1 MSA-SW42B-3 MSA-SW42C-1
0.3 U 0.3 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 0.13 U 0.13 U

0.24 U 0.24 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 0.17 U 0.17 U

0.33 U 0.33 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 0.24 U 0.24 U

0.12 U 0.12 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 0.14 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 0.13 U 0.13 U

0.11 U 0.11 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 0.067 U 0.067 U

0.13 U 0.13 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 3.9 UR 3.9 UR

0.29 U 0.29 U 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 0.13 U 0.13 U

0.28 U 0.28 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 0.19 U 0.19 U 0.19 U 0.19 U

1.3 1.6 1.6 1.3 0.28 J 0.37 J 0.61 J

0.21 U 0.21 U 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 0.19 UR 0.19 UR

0.36 J 0.37 J 0.4 J 0.32 J 1.6 0.55 J 0.22 U
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

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

MSA-SW42C-1-
081611

MSA-SW42C-3-
081611

MSA-SW42C-5-
081611

MSA-SW43A-1-
081611

MSA-SW43B-1-
081611

MSA-SW43B-2-
081611

MSA-SW43C-1-
081611

240-2908-11 240-2908-10 240-2908-9 240-2904-2 240-2904-4 240-2904-3 240-2904-7 240-2904-6
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW42C-1 MSA-SW42C-3 MSA-SW42C-5 MSA-SW43A-1 MSA-SW43B-1 MSA-SW43B-2 MSA-SW43C-1 MSA-SW43C-3

0.23 U 0.23 U 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 0.22 U 0.22 U

0.18 U 0.18 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 0.28 U 0.28 U

0.15 U 0.15 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 0.19 U 0.19 U

0.13 U 0.13 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 0.17 U 0.17 U

0.43 U 0.43 U 0.43 U 0.43 UR 0.43 U 0.43 U 0.43 U

0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U

0.15 U 0.15 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 0.12 U 0.12 U

0.67 U 0.67 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 0.24 U 0.24 U

0.13 U 0.13 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 0.22 U 0.22 U

0.18 U 0.18 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 0.14 U 0.14 U

0.16 U 0.16 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 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 U 0.99 U 0.99 U 0.99 UR 0.99 U 0.99 U 0.99 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

2-HEXANONE

4-CHLOROTOLUENE

4-ISOPROPYLTOLUENE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMOBENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

DIISOPROPYL ETHER

ETHYL TERT-BUTYL ETHER

ETHYLBENZENE

MSA-SW42C-1-
081611

MSA-SW42C-3-
081611

MSA-SW42C-5-
081611

MSA-SW43A-1-
081611

MSA-SW43B-1-
081611

MSA-SW43B-2-
081611

MSA-SW43C-1-
081611

240-2908-11 240-2908-10 240-2908-9 240-2904-2 240-2904-4 240-2904-3 240-2904-7 240-2904-6
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW42C-1 MSA-SW42C-3 MSA-SW42C-5 MSA-SW43A-1 MSA-SW43B-1 MSA-SW43B-2 MSA-SW43C-1 MSA-SW43C-3
0.41 U 0.41 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 0.18 U 0.18 U

0.12 U 0.12 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 0.32 U 0.32 U

1.1 U 1.1 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 0.13 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 0.29 U 0.29 U

0.15 U 0.15 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 0.64 U 0.64 U

0.41 U 0.41 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 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 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 0.18 U 0.18 U

0.29 U 0.29 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 0.16 U 0.16 U

0.3 U 0.3 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 0.18 J 0.17 U 0.17 U

0.14 U 0.14 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 0.28 U 0.28 U

0.31 U 0.31 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 1.5 U 1.5 U

0.11 U 0.11 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 0.17 U 0.17 U
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

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

MSA-SW42C-1-
081611

MSA-SW42C-3-
081611

MSA-SW42C-5-
081611

MSA-SW43A-1-
081611

MSA-SW43B-1-
081611

MSA-SW43B-2-
081611

MSA-SW43C-1-
081611

240-2908-11 240-2908-10 240-2908-9 240-2904-2 240-2904-4 240-2904-3 240-2904-7 240-2904-6
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW42C-1 MSA-SW42C-3 MSA-SW42C-5 MSA-SW43A-1 MSA-SW43B-1 MSA-SW43B-2 MSA-SW43C-1 MSA-SW43C-3
0.3 U 0.3 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 0.13 U 0.13 U

0.24 U 0.24 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 0.17 U 0.17 U

0.33 U 0.33 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 0.24 U 0.24 U

0.12 U 0.12 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 0.14 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 0.13 U 0.13 U

0.11 U 0.11 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 0.067 U 0.067 U

0.13 U 0.13 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 3.9 UR 3.9 UR

0.29 U 0.29 U 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 0.13 U 0.13 U

0.28 U 0.28 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 0.19 U 0.19 U 0.19 U 0.19 U

0.39 J 0.44 J 0.5 J 0.34 J 0.35 J 0.28 J 0.23 J

0.21 U 0.21 U 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 0.19 UR 0.19 UR

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

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

MSA-SW43C-3-
081611

MSA-SW43C-5-
081611

240-2904-6 240-2904-5
8/16/2011 8/16/2011

MSA-SW43C-3 MSA-SW43C-5

0.23 U 0.23 U

0.22 U 0.22 U

0.18 U 0.18 U

0.28 U 0.28 U

0.15 U 0.15 U

0.19 U 0.19 U

0.13 U 0.13 U

0.17 U 0.17 U

0.43 U 0.43 U

0.0059 U 0.0059 U

0.15 U 0.15 U

0.12 U 0.12 U

0.67 U 0.67 U

0.24 U 0.24 U

0.13 U 0.13 U

0.22 U 0.22 U

0.18 U 0.18 U

0.14 U 0.14 U

0.16 U 0.16 U

0.13 U 0.13 U

0.13 U 0.13 U

0.57 U 0.57 U

0.99 U 0.99 U

0.11 U 0.11 U
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

2-HEXANONE

4-CHLOROTOLUENE

4-ISOPROPYLTOLUENE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMOBENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

DIISOPROPYL ETHER

ETHYL TERT-BUTYL ETHER

ETHYLBENZENE

MSA-SW43C-3-
081611

MSA-SW43C-5-
081611

240-2904-6 240-2904-5
8/16/2011 8/16/2011

MSA-SW43C-3 MSA-SW43C-5
0.41 U 0.41 U

0.18 U 0.18 U

0.12 U 0.12 U

0.32 U 0.32 U

1.1 U 1.1 U

0.13 U 0.13 U

0.13 U 0.13 U

0.29 U 0.29 U

0.15 U 0.15 U

0.64 U 0.64 U

0.41 U 0.41 U

0.13 U 0.13 U

0.13 U 0.13 U

0.15 U 0.15 U

0.18 U 0.18 U

0.29 U 0.29 U

0.16 U 0.16 U

0.3 U 0.3 U

0.17 U 0.17 U

0.14 U 0.14 U

0.28 U 0.28 U

0.31 U 0.31 U

1.5 U 1.5 U

0.11 U 0.11 U

0.17 U 0.17 U
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

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

MSA-SW43C-3-
081611

MSA-SW43C-5-
081611

240-2904-6 240-2904-5
8/16/2011 8/16/2011

MSA-SW43C-3 MSA-SW43C-5
0.3 U 0.3 U

0.13 U 0.13 U

0.24 U 0.24 U

0.17 U 0.17 U

0.33 U 0.33 U

0.24 U 0.24 U

0.12 U 0.12 U

0.14 U 0.14 U

0.14 U 0.14 U U - Not detected.

0.13 U 0.13 U UR - Nondeteced value is rejected due to technical noncompliance.

0.11 U 0.11 U J - Positive result is considered estimated as a result of technical noncompliance.

0.067 U 0.067 U ug/l - micrograms per liter.

0.13 U 0.13 U

3.9 UR 3.9 UR

0.29 U 0.29 U

0.13 U 0.13 U

0.28 U 0.28 U

0.19 U 0.19 U

0.19 U 0.19 U

0.2 J 0.2 J

0.21 U 0.21 U

0.19 UR 0.19 UR

0.22 U 0.22 U
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SAMPLE ID:
MSA-SW38A-1-

081611-LT
MSA-SW38B-1-

081611-LT
MSA-SW38B-3-

081611-LT
MSA-SW38C-1-

081611-LT
MSA-SW38C-2-

081611-LT
MSA-SW38C-3-

081611-LT
MSA-SW40A-1-

081611-LT

LABORATORY ID: 240-2914-4 240-2914-6 240-2914-5 240-2914-9 240-2914-8 240-2914-7 240-2914-10 240-2914-12
SAMPLE DATE: 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

LOCATION: MSA-SW38A-1 MSA-SW38B-1 MSA-SW38B-3 MSA-SW38C-1 MSA-SW38C-2 MSA-SW38C-3 MSA-SW40A-1 MSA-SW40B-1
VOLATILES (ug/l)

1,1,1,2-TETRACHLOROETHANE 0.23 U 0.23 U 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 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 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 0.28 U 0.28 U

1,1-DICHLOROETHANE 0.15 U 0.15 U 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 0.19 U 0.19 U

1,1-DICHLOROPROPENE 0.13 U 0.13 U 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 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 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 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 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 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 0.67 U 0.67 U

1,2-DIBROMOETHANE 0.24 U 0.24 U 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 0.13 U 0.13 U

1,2-DICHLOROETHANE 0.22 U 0.22 U 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 0.18 U 0.18 U

1,3-DICHLOROBENZENE 0.14 U 0.14 U 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 0.16 U 0.16 U

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

2-BUTANONE 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

2-CHLOROETHYL VINYL ETHER 0.99 U 0.99 U 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 0.11 U 0.11 U

2-HEXANONE 0.41 U 0.41 U 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 0.18 U 0.18 U

4-ISOPROPYLTOLUENE 0.12 U 0.12 U 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 0.32 U 0.32 U
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SAMPLE ID:
MSA-SW38A-1-

081611-LT
MSA-SW38B-1-

081611-LT
MSA-SW38B-3-

081611-LT
MSA-SW38C-1-

081611-LT
MSA-SW38C-2-

081611-LT
MSA-SW38C-3-

081611-LT
MSA-SW40A-1-

081611-LT

LABORATORY ID: 240-2914-4 240-2914-6 240-2914-5 240-2914-9 240-2914-8 240-2914-7 240-2914-10 240-2914-12
SAMPLE DATE: 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

LOCATION: MSA-SW38A-1 MSA-SW38B-1 MSA-SW38B-3 MSA-SW38C-1 MSA-SW38C-2 MSA-SW38C-3 MSA-SW40A-1 MSA-SW40B-1
ACETONE 1.1 U 1.1 U 1.1 U 1.1 U 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 0.13 U 0.13 U

BROMOBENZENE 0.13 U 0.13 U 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 0.29 U 0.29 U

BROMODICHLOROMETHANE 0.15 U 0.15 U 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 0.64 U 0.64 U

BROMOMETHANE 0.41 U 0.41 U 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 0.13 U 0.13 U

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

CHLOROBENZENE 0.15 U 0.15 U 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 0.18 U 0.18 U

CHLOROETHANE 0.29 U 0.29 U 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 0.16 U 0.16 U

CHLOROMETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

CIS-1,2-DICHLOROETHENE 0.66 J 0.61 J 1.3 0.6 J 0.55 J 0.5 J 1

CIS-1,3-DICHLOROPROPENE 0.14 U 0.14 U 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 0.28 U 0.28 U

DICHLORODIFLUOROMETHANE 0.31 U 0.31 U 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 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 0.11 U 0.11 U

ETHYLBENZENE 0.17 U 0.17 U 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 0.3 U 0.3 U

ISOPROPYLBENZENE 0.13 U 0.13 U 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 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 0.17 U 0.17 U

METHYLENE CHLORIDE 0.33 U 0.33 U 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 0.24 U 0.24 U

N-BUTYLBENZENE 0.12 U 0.12 U 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 0.14 U 0.14 U
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SAMPLE ID:
MSA-SW38A-1-

081611-LT
MSA-SW38B-1-

081611-LT
MSA-SW38B-3-

081611-LT
MSA-SW38C-1-

081611-LT
MSA-SW38C-2-

081611-LT
MSA-SW38C-3-

081611-LT
MSA-SW40A-1-

081611-LT

LABORATORY ID: 240-2914-4 240-2914-6 240-2914-5 240-2914-9 240-2914-8 240-2914-7 240-2914-10 240-2914-12
SAMPLE DATE: 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

LOCATION: MSA-SW38A-1 MSA-SW38B-1 MSA-SW38B-3 MSA-SW38C-1 MSA-SW38C-2 MSA-SW38C-3 MSA-SW40A-1 MSA-SW40B-1
O-XYLENE 0.14 U 0.14 U 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 0.13 U 0.13 U

STYRENE 0.11 U 0.11 U 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 0.067 U 0.067 U

TERT-BUTYLBENZENE 0.13 U 0.13 U 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 3.9 UR 3.9 UR

TETRACHLOROETHENE 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

TOLUENE 0.4 J 0.13 U 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 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 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 0.19 U 0.19 U

TRICHLOROETHENE 0.77 J 0.8 J 1.7 0.87 J 0.93 J 1.2 0.23 J

TRICHLOROFLUOROMETHANE 0.21 U 0.21 U 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 0.19 UR 0.19 UR

VINYL CHLORIDE 1.2 0.86 J 1.5 0.98 J 0.72 J 0.62 J 2.5

UL - Nondetected value is considered biased low due to technical noncompliance.

UR - Nondeteced value is rejected due to technical noncompliance.

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

ug/l - micrograms per liter.
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
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

MSA-SW40B-1-
081611-LT

MSA-SW40B-2-
081611-LT

MSA-SW40C-1-
081611-LT

MSA-SW40C-2-
081611-LT

MSA-SW40C-4-
081611-LT

MSA-SW41A-1-
081611-LT

MSA-SW41B-1-
081611-LT

240-2914-12 240-2914-11 240-2914-15 240-2914-14 240-2914-13 240-2908-18 240-2908-20 240-2908-19
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW40B-1 MSA-SW40B-2 MSA-SW40C-1 MSA-SW40C-2 MSA-SW40C-4 MSA-SW41A-1 MSA-SW41B-1 MSA-SW41B-3

0.23 U 0.23 U 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 0.22 U 0.22 U

0.18 U 0.18 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 0.28 U 0.28 U

0.15 U 0.15 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 0.19 U 0.19 U

0.13 U 0.13 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 0.17 U 0.17 U

0.43 U 0.43 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 0.0059 U 0.0059 U

0.15 U 0.15 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 0.12 U 0.12 U

0.67 U 0.67 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 0.24 U 0.24 U

0.13 U 0.13 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 0.22 U 0.22 U

0.18 U 0.18 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 0.14 U 0.14 U

0.16 U 0.16 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 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 U 0.99 U 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 0.11 U 0.11 U

0.41 U 0.41 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 0.18 U 0.18 U

0.12 U 0.12 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 0.32 U 0.32 U
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
ACETONE

BENZENE

BROMOBENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

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

MSA-SW40B-1-
081611-LT

MSA-SW40B-2-
081611-LT

MSA-SW40C-1-
081611-LT

MSA-SW40C-2-
081611-LT

MSA-SW40C-4-
081611-LT

MSA-SW41A-1-
081611-LT

MSA-SW41B-1-
081611-LT

240-2914-12 240-2914-11 240-2914-15 240-2914-14 240-2914-13 240-2908-18 240-2908-20 240-2908-19
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW40B-1 MSA-SW40B-2 MSA-SW40C-1 MSA-SW40C-2 MSA-SW40C-4 MSA-SW41A-1 MSA-SW41B-1 MSA-SW41B-3
1.1 U 1.1 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 0.13 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 0.29 U 0.29 U

0.15 U 0.15 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 0.64 U 0.64 U

0.41 U 0.41 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 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 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 0.18 U 0.18 U

0.29 U 0.29 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 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.76 J 0.67 J 0.17 U 0.17 U 0.17 U 1.2 0.59 J

0.14 U 0.14 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 0.28 U 0.28 U

0.31 U 0.31 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 1.5 U 1.5 U

0.11 U 0.11 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 0.17 U 0.17 U

0.3 U 0.3 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 0.13 U 0.13 U

0.24 U 0.24 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 0.17 U 0.17 U

0.33 U 0.33 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 0.24 U 0.24 U

0.12 U 0.12 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
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
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

UL - Nondetected value is considered biased low due to technical noncompliance.

UR - Nondeteced value is rejected due to technical noncompliance.

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

ug/l - micrograms per liter.

MSA-SW40B-1-
081611-LT

MSA-SW40B-2-
081611-LT

MSA-SW40C-1-
081611-LT

MSA-SW40C-2-
081611-LT

MSA-SW40C-4-
081611-LT

MSA-SW41A-1-
081611-LT

MSA-SW41B-1-
081611-LT

240-2914-12 240-2914-11 240-2914-15 240-2914-14 240-2914-13 240-2908-18 240-2908-20 240-2908-19
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW40B-1 MSA-SW40B-2 MSA-SW40C-1 MSA-SW40C-2 MSA-SW40C-4 MSA-SW41A-1 MSA-SW41B-1 MSA-SW41B-3
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 0.13 U 0.13 U

0.11 U 0.11 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 0.067 U 0.067 U

0.13 U 0.13 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 3.9 UR 3.9 UR

0.29 U 0.29 U 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 0.13 U 0.13 U

0.28 U 0.28 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 0.19 U 0.19 U 0.19 U 0.19 U

5.4 3.9 0.17 U 0.17 U 0.17 J 1.6 1.3

0.21 U 0.21 U 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 0.19 UR 0.19 UR

0.53 J 0.47 J 0.22 U 0.22 U 0.22 U 1.5 0.76 J

UL - Nondetected value is considered biased low due to technical noncompliance.

UR - Nondeteced value is rejected due to technical noncompliance.

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

ug/l - micrograms per liter.
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
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

MSA-SW41B-3-
081611-LT

MSA-SW41C-1-
081611-LT

MSA-SW41C-2-
081611-LT

MSA-SW41C-3-
081611-LT

MSA-SW42A-1-
081611-LT

MSA-SW42B-1-
081611-LT

MSA-SW42B-3-
081611-LT

240-2908-19 240-2914-3 240-2914-2 240-2914-1 240-2914-16 240-2914-18 240-2914-17 240-2914-21
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW41B-3 MSA-SW41C-1 MSA-SW41C-2 MSA-SW41C-3 MSA-SW42A-1 MSA-SW42B-1 MSA-SW42B-3 MSA-SW42C-1

0.23 U 0.23 U 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 0.22 UJ 0.22 U

0.18 U 0.18 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 0.28 U 0.28 U

0.15 U 0.15 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 0.19 U 0.19 U

0.13 U 0.13 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 0.17 U 0.17 U

0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 UR 0.43 U

0.0059 U 0.0059 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 0.15 U 0.15 U

0.12 U 0.12 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 0.67 U 0.67 U

0.24 U 0.24 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 0.13 U 0.13 U

0.22 U 0.22 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 0.18 U 0.18 U

0.14 U 0.14 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 0.16 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 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 UR 0.99 U

0.11 U 0.11 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 0.41 U 0.41 U

0.18 U 0.18 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 0.12 U 0.12 U

0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
ACETONE

BENZENE

BROMOBENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

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

MSA-SW41B-3-
081611-LT

MSA-SW41C-1-
081611-LT

MSA-SW41C-2-
081611-LT

MSA-SW41C-3-
081611-LT

MSA-SW42A-1-
081611-LT

MSA-SW42B-1-
081611-LT

MSA-SW42B-3-
081611-LT

240-2908-19 240-2914-3 240-2914-2 240-2914-1 240-2914-16 240-2914-18 240-2914-17 240-2914-21
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW41B-3 MSA-SW41C-1 MSA-SW41C-2 MSA-SW41C-3 MSA-SW42A-1 MSA-SW42B-1 MSA-SW42B-3 MSA-SW42C-1
1.1 U 1.1 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 0.13 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 0.29 U 0.29 U

0.15 U 0.15 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 0.64 U 0.64 U

0.41 U 0.41 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 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 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 0.18 U 0.18 U

0.29 U 0.29 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 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.5 J 0.17 U 0.17 U 0.26 J 0.81 J 0.29 J 0.24 J

0.14 U 0.14 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 0.28 U 0.28 U

0.31 U 0.31 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 1.5 U 1.5 U

0.11 U 0.11 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 0.17 U 0.17 U

0.3 U 0.3 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 0.13 U 0.13 U

0.24 U 0.24 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 0.17 U 0.17 U

0.33 U 0.33 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 0.24 U 0.24 U

0.12 U 0.12 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
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
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

UL - Nondetected value is considered biased low due to technical noncompliance.

UR - Nondeteced value is rejected due to technical noncompliance.

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

ug/l - micrograms per liter.

MSA-SW41B-3-
081611-LT

MSA-SW41C-1-
081611-LT

MSA-SW41C-2-
081611-LT

MSA-SW41C-3-
081611-LT

MSA-SW42A-1-
081611-LT

MSA-SW42B-1-
081611-LT

MSA-SW42B-3-
081611-LT

240-2908-19 240-2914-3 240-2914-2 240-2914-1 240-2914-16 240-2914-18 240-2914-17 240-2914-21
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW41B-3 MSA-SW41C-1 MSA-SW41C-2 MSA-SW41C-3 MSA-SW42A-1 MSA-SW42B-1 MSA-SW42B-3 MSA-SW42C-1
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 0.13 U 0.13 U

0.11 U 0.11 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 0.067 U 0.067 U

0.13 U 0.13 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 3.9 UR 3.9 UR

0.29 U 0.29 U 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 0.13 U 0.13 U

0.28 U 0.28 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 0.19 U 0.19 U 0.19 U 0.19 U

1.3 0.31 J 0.34 J 0.66 J 0.17 U 0.25 J 0.22 J

0.21 U 0.21 U 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 0.19 UR 0.19 UR

0.74 J 0.22 U 0.22 U 0.31 J 2.2 0.67 J 0.61 J

UL - Nondetected value is considered biased low due to technical noncompliance.

UR - Nondeteced value is rejected due to technical noncompliance.

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

ug/l - micrograms per liter.
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
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

MSA-SW42C-1-
081611-LT

MSA-SW42C-3-
081611-LT

MSA-SW42C-5-
081611-LT

MSA-SW43A-1-
081611-LT

MSA-SW43A-1-
081611-LT-D

MSA-SW43B-1-
081611-LT

MSA-SW43B-3-
081611-LT

240-2914-21 240-2914-20 240-2914-19 240-2908-12 240-2914-22 240-2908-14 240-2908-13 240-2908-17
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW42C-1 MSA-SW42C-3 MSA-SW42C-5 MSA-SW43A-1 MSA-SW43A-1 MSA-SW43B-1 MSA-SW43B-3 MSA-SW43C-1

0.23 U 0.23 U 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 0.22 U 0.22 U

0.18 U 0.18 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 0.28 U 0.28 U

0.15 U 0.15 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 0.19 U 0.19 U

0.13 U 0.13 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 0.17 U 0.17 U

0.43 U 0.43 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 0.0059 U 0.0059 U

0.15 U 0.15 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 0.12 U 0.12 U

0.67 U 0.67 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 0.24 U 0.24 U

0.13 U 0.13 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 0.22 U 0.22 U

0.18 U 0.18 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 0.14 U 0.14 U

0.16 U 0.16 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 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 U 0.99 U 0.99 UR 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 0.11 U 0.11 U

0.41 U 0.41 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 0.18 U 0.18 U

0.12 U 0.12 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 0.32 U 0.32 U
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
ACETONE

BENZENE

BROMOBENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

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

MSA-SW42C-1-
081611-LT

MSA-SW42C-3-
081611-LT

MSA-SW42C-5-
081611-LT

MSA-SW43A-1-
081611-LT

MSA-SW43A-1-
081611-LT-D

MSA-SW43B-1-
081611-LT

MSA-SW43B-3-
081611-LT

240-2914-21 240-2914-20 240-2914-19 240-2908-12 240-2914-22 240-2908-14 240-2908-13 240-2908-17
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW42C-1 MSA-SW42C-3 MSA-SW42C-5 MSA-SW43A-1 MSA-SW43A-1 MSA-SW43B-1 MSA-SW43B-3 MSA-SW43C-1
1.1 U 1.1 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 0.13 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 0.29 U 0.29 U

0.15 U 0.15 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 0.64 U 0.64 U

0.41 U 0.41 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 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 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 0.18 U 0.18 U

0.29 U 0.29 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 0.16 U 0.16 U

0.3 U 0.3 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 0.88 J 0.97 J 1 0.74 J

0.14 U 0.14 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 0.28 U 0.28 U

0.31 U 0.31 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 1.5 U 1.5 U

0.11 U 0.11 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 0.17 U 0.17 U

0.3 U 0.3 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 0.13 U 0.13 U

0.24 U 0.24 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 0.17 U 0.17 U

0.33 U 0.33 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 0.24 U 0.24 U

0.12 U 0.12 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
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
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

UL - Nondetected value is considered biased low due to technical noncompliance.

UR - Nondeteced value is rejected due to technical noncompliance.

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

ug/l - micrograms per liter.

MSA-SW42C-1-
081611-LT

MSA-SW42C-3-
081611-LT

MSA-SW42C-5-
081611-LT

MSA-SW43A-1-
081611-LT

MSA-SW43A-1-
081611-LT-D

MSA-SW43B-1-
081611-LT

MSA-SW43B-3-
081611-LT

240-2914-21 240-2914-20 240-2914-19 240-2908-12 240-2914-22 240-2908-14 240-2908-13 240-2908-17
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

MSA-SW42C-1 MSA-SW42C-3 MSA-SW42C-5 MSA-SW43A-1 MSA-SW43A-1 MSA-SW43B-1 MSA-SW43B-3 MSA-SW43C-1
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 0.13 U 0.13 U

0.11 U 0.11 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 0.067 U 0.067 U

0.13 U 0.13 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 3.9 UR 3.9 UR

0.29 U 0.29 U 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 0.13 U 0.13 U

0.28 U 0.28 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 0.19 U 0.19 U 0.19 U 0.19 U

0.17 U 0.17 U 0.17 U 1.2 1.2 1.4 1.3

0.21 U 0.21 U 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 0.19 UR 0.19 UR

0.22 U 0.22 U 0.22 U 0.34 J 0.22 U 0.72 J 0.65 J

UL - Nondetected value is considered biased low due to technical noncompliance.

UR - Nondeteced value is rejected due to technical noncompliance.

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

ug/l - micrograms per liter.
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
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

MSA-SW43C-1-
081611-LT

MSA-SW43C-2-
081611-LT

MSA-SW43C-4-
081611-LT

240-2908-17 240-2908-16 240-2908-15
8/16/2011 8/16/2011 8/16/2011

MSA-SW43C-1 MSA-SW43C-2 MSA-SW43C-4

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 U 0.57 U 0.57 U

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



TABLE C-2

ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES - AUGUST 2011 LOW TIDE

LOCKHEED MARTIN, MARTIN STATE AIRPORT, MIDDLE RIVER, MARYLAND

PAGE 14 OF 15

SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
ACETONE

BENZENE

BROMOBENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

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

MSA-SW43C-1-
081611-LT

MSA-SW43C-2-
081611-LT

MSA-SW43C-4-
081611-LT

240-2908-17 240-2908-16 240-2908-15
8/16/2011 8/16/2011 8/16/2011

MSA-SW43C-1 MSA-SW43C-2 MSA-SW43C-4
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

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
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
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

UL - Nondetected value is considered biased low due to technical noncompliance.

UR - Nondeteced value is rejected due to technical noncompliance.

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

ug/l - micrograms per liter.

MSA-SW43C-1-
081611-LT

MSA-SW43C-2-
081611-LT

MSA-SW43C-4-
081611-LT

240-2908-17 240-2908-16 240-2908-15
8/16/2011 8/16/2011 8/16/2011

MSA-SW43C-1 MSA-SW43C-2 MSA-SW43C-4
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 0.18 J 0.24 J

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

0.8 J 0.77 J 0.75 J

0.21 U 0.21 U 0.21 U

0.19 UR 0.19 UR 0.19 UR

0.22 U 0.31 J 0.22 U

U - Not detected.

UL - Nondetected value is considered biased low due to technical noncompliance.

UR - Nondeteced value is rejected due to technical noncompliance.

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

ug/l - micrograms per liter.
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