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 Section 1 

Introduction 
 

 

 

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

report following completion of the Phase II Surface Water and Shallow Sediment Investigation of the 

potential for offsite migration of contaminants from a portion of the Martin State Airport (MSA) 

property to the adjacent surface water body, Frog Mortar Creek.  This report presents the results from 

Phase II, a surface water and sediment sampling investigation that was conducted in Frog Mortar 

Creek in October 2007.  This investigation is the second part of a three-phase investigation that 

includes the following phases: Phase I - the identification of groundwater seepage locations into 

surface water by the use of a Trident probe (Tetra Tech, 2007a); Phase II - surface water and shallow 

sediment sampling; and Phase III - the sampling of deeper sediments.   

 

The three-phase investigation is being conducted in Frog Mortar Creek, located west of the MSA 

property located in Middle River, Maryland in the portion of the creek which is adjacent to the 

approximately 50 acre area which has been subject to extensive characterization due to historical 

dumping activities (Figure 1-1).  The objective of the completed Phase I investigation was to identify 

potential groundwater discharge zones by identifying temperature and conductivity differences 

between the surface water and groundwater utilizing the Trident probe and to collect porewater 

samples from these selected areas.  The objective of the Phase II surface water and sediment program 

is to characterize areas of groundwater seepage into the surface water body and to obtain analytical 

data to quantify the presence or absence of contaminants in Frog Mortar Creek which may be related 

to groundwater transport or erosion of soil from the MSA site.  

 
This report is organized as follows: 

 
• Section 1 – Introduction: Presents the content and objective of the report 
 
• Section 2 – Investigation Approach and Methodology: Presents the technical approach to the 

investigation and a description of the field methodologies used for completion of Phase II;  

hoferjw
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• Section 3 – Sample Results: Presents and discusses the findings of the Phase II Investigation; 

and  
 
• Section 4 – References:  Lists the References used in the preparation of this report. 

 



FIGURE 1-1
SITE LOCATION MAP
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Section 2 

Investigation Approach and 
Methodology 

 

 

 

Surface water and shallow sediment sampling were conducted at Frog Mortar Creek based on the 

results of the Phase I Investigation (Tetra Tech, 2007b) and an evaluation of historic tidal 

conditions and erosion characteristics of the MSA site.  Multiple lines of evidence were used to 

identify appropriate sample locations for Phase II that would assist in characterizing potential 

transport of contaminants into Frog Mortar Creek from discharge of groundwater and/or erosion 

of surface soils.  Sample locations were selected to capture both coarser grained sediments close to 

shore as well as finer grained sediments from the central portion of the creek bed.  Figure 2-1 

illustrates the Phase II sample locations. 

 

The results of the Phase I Trident Study identified the presence of groundwater discharge at the 

south-end of the groundwater plume.  To evaluate potential contributions from this groundwater 

plume, six shallow sediment samples (FMC-3 through FMC-8) were collected in this area to 

determine if VOCs were detectable in the creek sediments.  Collocated surface water samples 

were collected at alternating locations to determine surface water concentrations above the 

sediment interface.   

 

Significant filling has occurred over a portion of the MSA site, predominantly at the north end of 

the known VOC plume area.  This area was once open water connected to Frog Mortar Creek but 

was filled sometime in the late 1950’s or 1960’s. The nature of the fill has not been determined in 

detail but this area is affected by elevated concentrations of chlorinated solvents in groundwater.  

Phase II sampling included three transects (FMC-9 through FMC-17) of sample locations in this 

area to evaluate whether direct filling or surface runoff has impacted this portion of the creek.  

Shallow sediments were collected at each location and collocated surface water samples were 
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collected at every other location.  The central portion of the VOC-impacted area does not appear 

to have been filled significantly in the past although some materials such as large concrete blocks 

are present in the steeper parts of the slope leading to Frog Mortar Creek.  Two transects were 

sampled in this area (FMC-18 through FMC-23) with sediment samples collected at each location 

and surface water samples collected at alternating locations.   

 

Three additional surface water and sediment sample locations were collected upstream, 

downstream and across Frog Mortar Creek from MSA to provide background data.  This data 

(FMC-24 through FMC-26) will be used as a basis of comparison to compound concentrations 

which may be reported in samples closer to the area of concern.   

 

2.1 PHASE II SAMPLING METHODOLOGY 

 
Sampling began on October 30, 2007 and was completed on November 1, 2007.  Sampling was 

performed during periods of both rising and falling tides (Table 2-1).  All sampling locations were 

accessed by the use of a small boat.  At each transect, the boat was anchored from the bow and 

stern allowing movement from one sampling location to another on each transect through the 

tightening and releasing of the appropriate line.  The boat was allowed to stabilize prior to the 

performance of sampling and the collection of field data.  Once stable, a handheld Global 

Positioning System (GPS) was used to determine the position of each sample location and the 

information recorded into the project field log (Table 2-2).  

 

Following collection of the GPS data, water quality measurements were taken at each transect 

using a Horiba U-10 Water Quality Checker.  Water quality measurements recorded included pH, 

conductivity, and dissolved oxygen (Table 2-2).  Surface water samples were collected from 

approximately every second sampling location.  Water was collected through inert Tygon® tubing 

using a peristaltic pump from the sediment-surface water interface approximately one-foot above 

the top of the sediment.  The Tygon® Tubing was replaced prior to collection of each sample.  A 

0.45 micron inline filter was used to collect filtered surface water samples from each surface water 

sample location.  All surface water samples were collected using dedicated and disposable 

sampling equipment.   
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Sediment samples were collected as grab samples using a decontaminated stainless steel ponar 

dredge.  The ponar dredge was utilized to collect shallow sediment samples from the top 6 inches 

of sediment.  Upon sample retrieval, the initial sample volume was placed within the VOC sample 

container until no headspace remained.  The remaining sample volume was then homogenized and 

placed within the other pre-cleaned sample containers supplied by the analytical laboratory.  

During sampling, the collected sediment samples were lithologically and visually characterized for 

color, sorting, grain size, and other pertinent characteristics (Table 2-2).   

 

The stainless steel ponar dredge was decontaminated between sample locations according to the 

following procedure: 

 

• Loose sediment was brushed off with a bristle brush.  
 
• Equipment was then washed in a non-phosphate detergent solution using plastic scrub 

brushes. 
 
• The equipment was then rinsed with distilled water and allowed to air dry. 

 

2.2   LABORATORY ANALYSES 

 
All sediment and surface water samples collected during Phase II were analyzed for VOCs using 

EPA Method 8260B, SVOCs using EPA Method 8270C, total priority pollutant metals using EPA 

Method 6020, and PCBs using EPA Method 8082.  For surface water, dissolved priority pollutant 

metals were analyzed using EPA Method 6020B, and total and dissolved mercury were analyzed 

using EPA Method 7470A.  In sediment, mercury was analyzed using EPA Method 7471A.   

 

Half of the sediment samples collected during Phase II were analyzed for perchlorate using EPA 

Method 314, organotin using EPA Method OR560 and hexavalent chromium using EPA Method 

7196A.  Sediment samples were also analyzed for percent moisture.  Trip Blanks and temperature 

blanks were submitted for QA/QC purposes.  Analysis was conducted on a standard fifteen day 

turnaround time.   
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TABLE 2-1 

 

TIDAL RANGE DURING SAMPLING 
FROG MORTAR CREEK PHASE II, SURFACE WATER AND SHALLOW SEDIMENT INVESTIGATION 

MARTIN STATE AIRPORT 
LOCKHEED MARTIN, MIDDLE RIVER, MARYLAND 

 

For Tuesday, October 30, 2007 NEXT DAY

NOTE: NOT FOR NAVIGATION 

TIME TIDE HEIGHT TIDE 

 6:27 AM EDT   0.46 feet   Low Tide  

11:04 AM EDT   1.14 feet   High Tide  

 4:50 PM EDT   0.08 feet   Low Tide  

 

For Wednesday, October 31, 2007 
NEXT DAY

NOTE: NOT FOR NAVIGATION 

TIME TIDE HEIGHT TIDE 

12:03 AM EDT   2.04 feet   High Tide  

 7:26 AM EDT   0.49 feet   Low Tide  

12:05 PM EDT   1.13 feet   High Tide  

 5:55 PM EDT   0.17 feet   Low Tide  

 

For Thursday, November 1, 2007 
NEXT DAY

NOTE: NOT FOR NAVIGATION 

TIME TIDE HEIGHT TIDE 

 1:05 AM EDT   1.89 feet   High Tide  

 8:24 AM EDT   0.50 feet   Low Tide  

 1:09 PM EDT   1.15 feet   High Tide  

 7:09 PM EDT   0.26 feet   Low Tide  

 



TABLE 2-2

WATER QUALITY MEASURMENTS
FROG MORTAR CREEK PHASE II,  SURFACE WATER AND SHALLOW SEDIMENT INVESTIGATION

MARTIN STATE AIRPORT
LOCKHEED MARTIN, MIDDLE RIVER, MARYLAND

Sample Latitude Longitude Cond. DO 
Location Date (Deg N) (Deg W) pH (mS/cm) (mg/L) Sediment  Type

FMC-3 39°1926.450 76°2415.524 7.14 15 10.27 Brown sand F/M grain wet
FMC-4 39°1926.616 76°2415.490 Brown sand F/M grain shells wet
FMC-5 39°1926.971 76°2415.528 7.22 14.9 9.89 Brown sand F/M grain shells wet
FMC-6 39°1926.396 76°2415.108 Brown sand F/M grain shells wet
FMC-7 39°1926.890 76°2415.069 7.19 14.9 9.93 Brown sand F/M grain shells wet
FMC-8 39°1926.908 76°2414.597 Brown sand F/M grain shells wet
FMC-9 39°1938.918 76°2428.225 6.65 15.1 12.73 Olive-brown to black silt trace root matter/organics wet
FMC-10 39°1939.299 76°2427.592 6.41 15 12.79 Olive-brown to black silt trace root matter/organics wet
FMC-11 39°1939.578 76°2426.625 6.23 15.3 12.86 Olive-brown to black silt trace root matter/organics wet
FMC-12 39°1937.611 76°2426.608 6.73 15.2 11.63 Olive-brown to black silt trace root matter/organics wet
FMC-13 39°1937.961 76°2425.790 6.77 15.2 11.86 Olive-brown to black silt trace root matter/organics wet
FMC-14 39°1938.076 76°2425.153 Olive-brown to black silt trace root matter/organics wet
FMC-15 39°1935.412 76°2425.590 Olive-brown to black sand F/M grain poorly sorted trace root matter wet
FMC-16 39°1935.520 76°2425.408 5.72 14.6 10.10 Olive-brown to black sand F/M grain poorly sorted trace root matter wet
FMC-17 39°1935.627 76°2424.876 Transitional environment sand but increased silt content
FMC-18 39°1932.796 76°2423.680 6.17 14.8 10.01 Olive-brown to black silt trace root matter/organics wet
FMC-19 39°1933.287 76°2423.279 Olive-brown to black silt trace root matter/organics wet
FMC-20 39°1933.563 76°2422.872 6.48 14.7 11.31 Olive-brown to black silt trace root matter/organics wet
FMC-21 39°1930.413 76°2421.654 Olive-brown to black sand F/M grain poorly sorted trace root matter wet
FMC-22 39°1930.947 76°2421.468 6.84 14.7 11.40 Olive-brown sand F/M grain poorly sorted trace root matter wet
FMC-23 39°1931.335 76°2421.270 Brown sand F/M grain wet
FMC-24 39°1944.108 76°2426.323 6 15 13.56 Olive-brown to black silt trace root matter/organics wet
FMC-25 39°1931.783 76°2410.103 7.18 15.3 9.80 Brown sand F/M grain shells wet
FMC-26 39°1924.306 76°2408.876 6.99 15.4 9.51 Brown sand F/M grain shells wet
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Section 3 

Investigation Results 
 

 

 

3.1 DATA INTERPRETATION 
 

The initial evaluations of the analytical data from surface water and sediment samples focused on 

potential spatial relationships between the location of the contaminated groundwater plume at 

MSA and sample locations in Frog Mortar Creek.  The results were also examined for similarities 

or differences between samples collected at site locations (i.e. adjacent to MSA) and those 

collected from background locations (i.e. collected upstream, downstream and across Frog Mortar 

Creek from MSA).  Surface water and co-located sediment sample results were compared for 

similarities in chemicals detected to assist in developing an understanding of potential source, 

transport, and migration of contaminants. 

 

3.2 SURFACE WATER 

 
Volatile organic compounds (VOCs) were detected frequently in surface water samples 

(Table 3-1). Concentrations of acetone and chloromethane detected near-site were comparable to 

the concentrations in background samples.  Concentrations of cis-1,2-dichloroethene, 

trichloroethene, and vinyl chloride were higher in the near-site surface water samples than they 

were in the background samples.  The highest concentrations of VOCs were detected in sample 

FMC-16 which is located adjacent to the fill area.  Semivolatile organic compounds (SVOCs) 

were detected infrequently in surface water samples with the exception of phenanthrene.  Detected 

concentrations of phenanthrene were higher in the near-site samples than they were in the 

background samples.  PCBs were not detected in the near-site surface samples but Aroclor-1254 

was detected in one background surface water sample.  Concentrations of metals were comparable 

in the near-site and background surface water samples with the exception of lead.  Lead was 

detected in the near-site unfiltered samples but was not detected in the near-site filtered sample or 
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any of the background samples.  In general concentrations of metals in the unfiltered samples were 

comparable to those in the filtered samples. 

 
The following chemical-specific observations were made for the surface water results: 
 
VOCs 

• The highest concentrations of VOCs were detected in sample FMC-16 which is located 
adjacent to the fill area.  The maximum detected concentrations of cis-1,2-dichlorothene, 
trichloroethene, and vinyl chloride were all found at this location. 

 
• Cis-1,2-dichlorothene was detected in all near-site surface water samples with the 

exception of FMC-20.  The highest concentrations of cis-1,2-dichlorothene were detected 
at sample locations FMC-12, FMC-13, and FMC-16.  Cis-1,2-dichlorothene was not 
detected in any background samples. 

 
• Trichloroethene was detected in all near-site surface water samples and one background 

sample (FMC-24).  The highest concentrations of trichloroethene were detected at sample 
locations FMC-12, FMC-13, and FMC-16. 

 
• Vinyl chloride was detected in five surface water samples adjacent to the fill area.  The 

highest concentrations of vinyl chloride were detected at sample locations FMC-12, 
FMC-13, and FMC-16.  Vinyl chloride was not detected in any background samples. 

 
• Acetone and chloromethane were detected in eight surface water samples. 
 
• Acetone was detected in all three background samples. 
 
• Chloromethane (FMC-26) and trichloroethene (FMC-24) were each detected once in an 

background surface water sample. 
 
• Overall concentrations of acetone and chloromethane were similar in the near-site and 

background samples.  Concentrations of trichloroethene in near-site samples were higher 
than those detected in the background samples. 

 
SVOCs 

• Bis(2-ethylhexyl)phthalate, butyl benzyl phthalate, dibenzofuran, and 13 PAHs were 
detected in the near-site surface water samples.  Bis(2-ethylhexyl)phthalate, butyl benzyl 
phthalate, diethyl phthalate, and phenanthrene were detected in the background surface 
water samples. 

 
• Concentrations of bis(2-ethylhexyl)phthalate and butyl benzyl phthalate in near-site 

surface water samples were less than those detected in the background samples. 
 
• Eight PAHs were detected in only one surface water sample (FMC-22). 
 

hoferjw
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• Phenanthrene was the most frequently detected SVOC in surface water samples. 
 
• Concentrations of phenanthrene in near-site samples were higher than those detected in 

background samples. 
 

PCBs 
• PCBs were not detected in the near-site surface water samples. 
• Aroclor-1254 was detected in one background surface water sample (FMC-26). 

 
Metals 

• Seven metals were detected in the near-site unfiltered surface water samples and six metals 
were detected in the near-site filtered surface water samples.  

 
• Six metals were detected in the background unfiltered and filtered surface water samples. 
 
• Lead was detected in 10 near-site unfiltered surface water samples but was not detected in 

the filtered near-site samples or unfiltered and filtered background samples. 
 
• Arsenic, chromium, copper, nickel, selenium, and zinc were detected in all the unfiltered 

and filtered near-site and background surface water samples. 
 
• Overall concentrations of metals in the unfiltered samples were comparable to those in the 

filtered samples. 
 
• Concentrations of metals in near-site samples were comparable to those detected in the 

background samples. 
 

3.3 SEDIMENT 

 
Sediment concentrations were similar between background locations and site locations 

(Table-3-2).  Most metals were detected at higher concentrations in the background samples than 

in the samples collected at the MSA site.  Hexavalent chromium was not detected in either 

background or site samples.  Aroclor-1254 and -1260 were rather ubiquitous with the samples 

collected at the site being within the range of background concentrations.  Aroclor-1221, -1232, 

and -1248 were detected in one sample each at the site and not in background samples.  SVOCs 

detected at the site were found in concentrations similar to the background ranges.  SVOCs 

concentrations that exceeded the corresponding background concentrations were less than one 

order of magnitude higher.  The highest site-related SVOC concentrations were found adjacent to 
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the former filled area in a rectangular area described by samples FMC-9, FMC-11, FMC-15, and 

FMC-17.   

 

Volatile organic compounds (VOCs) were detected at low concentrations.  Cis-1,2-dichloroethene 

was detected in two site samples but not in the background samples.  The samples containing 

cis-1,2-dichloroethene were collected at locations FMC-15 and FMC-16 which are within the 

approximate lateral boundary of VOC-contaminated groundwater. 

 
The following chemical-specific observations were made for the sediment results: 
 

VOCs 
• Cis-1,2-dichlorothene was detected in two samples (FMC-15 and FMC-16) adjacent to the 

filled area.  No other VOCs were detected in the samples containing cis-1,2-dichlorothene.  
FMC-15 and FMC-16 are located within the approximate lateral boundary of the VOC 
impacted groundwater plume. 

 
• Acetone (FMC-10) and methylene chloride (FMC-9 and FMC-12) were detected in 

samples adjacent to the filled area.   Acetone and methylene chloride were also detected in 
samples FMC-7 and FMC-8 and two of the three background samples (FMC-25 and FMC-
26). 

 
• The highest concentrations of methylene chloride and cis-1,2-dichlorothene were detected 

in the samples collected adjacent to the filled area. 
 

SVOCs 
• Twenty-eight SVOCs were detected in the site samples and 25 SVOCs were detected in 

the background samples. 
 
• Overall the concentrations of SVOCs in near-site samples were higher than those in the 

background samples although by less than an order of magnitude. 
 
• SVOC concentrations were highest in the samples collected near the filled area. 

 
PCBs 

• Arcolor-1254 and -1260 were detected in 17 of 21 samples and in all three background 
samples at comparable concentrations. 

 
• Aroclor-1221 (FMC-12), -1232 (FMC-13), and -1248 (FMC-13) were detected once each 

in near-site samples.  These PCBs were not detected at background locations. 
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Metals 
• Eleven metals were detected in the near-site and background samples. 
• Overall the concentrations of metals in background samples were higher than the 

concentrations in near-site samples. 
 
Hexavalent Chromium 

• Hexavalent chromium was not detected in samples collected adjacent to the filled area or 
in the background samples. 

 

3.4 COMPARISON OF SURFACE WATER AND SEDIMENT  

 RESULTS 
 

A comparison of surface and sediment results was performed to identify any apparent trends 

between contaminants found in both media.  The following observations were made: 

 

VOCs 
• VOCs were detected more frequently in surface water than they were in sediment. 
 
• Five VOCs were detected in surface water and three VOCs were detected in sediment. 
 
• Acetone and cis-1,2-dichloroethene were the only VOCs detected in both surface water 

and sediment. 
 
• There does not appear to be a correlation between the VOCs detected in surface water and 

those detected in co-located sediment samples.   
 
SVOCs 

• SVOCs were detected more frequently in sediment than they were in surface water. 
 
• Twenty-eight SVOCs were detected in sediment while only 16 SVOCs were detected in 

surface water. 
 
• All the SVOCs detected in surface water were also detected in sediment. 
 
• There does not appear to be a correlation between the SVOCs detected in surface water 

and those detected in sediment.  Concentrations of SVOCs in sediment were highest in 
samples collected near the filled area while the concentrations of SVOCs in surface water 
were highest in the sample from location FMC-22 which is downstream (south) of this 
area. 

 
PCBs 

• PCBs were detected in sediment samples but were not detected in surface water samples. 
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Metals 

• Metals were detected frequently in both surface water and sediment samples. 
 
• Eleven metals were detected in sediment samples and seven metals were detected in 

surface water samples. 
 
• There does not appear to be a correlation between metals detected in surface water samples 

and those detected in sediment samples. 
 

3.5 CONCLUSIONS 
 

Tetra Tech has completed an investigation of surface water and shallow sediment in Frog Mortar 

Creek at locations adjacent to and north and south of the MSA site.  The results of the 

investigation indicate that while there may not be a correspondence in results between co-located 

surface water and sediment samples, groundwater discharge appears to be impacting surface water 

and sediment in the area of samples FMC-9 through FMC-17.  These locations are within the 

lateral boundaries of the contaminated groundwater plume and the known fill area.  Lines of 

evidence that support this conclusion include: 

 

• The highest concentrations of chlorinated VOCs were found in this area. 
 
• Degradation products of chlorinated VOCs including cis-1,2-dichlorothene and vinyl 

chloride were only found in near-site samples. 
 
• Chlorinated VOCs were detected in near-site samples more frequently and at higher 

concentrations than in background samples. 
 

It is recommended that the Phase III investigation focus on the areas where the highest 

concentrations of chlorinated VOCs were detected (i.e. in the area of samples FMC-9 through 

FMC-17) to further evaluate potential contaminant contributions of groundwater discharging into 

Frog Mortar Creek.   

 



TABLE  3-1

DESCRIPTIVE DATA FOR SURFACE WATER
FROG MORTAR CREEK PHASE II, SURFACE WATER AND SHALLOW SEDIMENT INVESTIGATION

MARTIN STATE AIRPORT
LOCKHEED MARTIN, MIDDLE RIVER, MARYLAND

Parameter Frequency of 
Detection

Sample of 
Maximum 
Detected

Mean of All 
Samples

Mean of 
Positive 
Detects

Range of 
Background

Volatile Organic Compounds (ug/L)
Acetone 8/12 2.5 J 5.4 FMC 3 3.08 3.38 2.7 J - 3.8 J
Chloromethane 8/12 0.14 J 0.26 J FMC 3 0.280 0.170 0.14 J
cis-1,2-Dichloroethene 11/12 0.18 J 1.1 FMC 16 0.368 0.356 ND
Trichloroethene 12/12 0.32 J 3.1 FMC 16 0.889 0.889 0.27 J
Vinyl Chloride 5/12 0.13 J 0.73 J FMC 16 0.430 0.332 ND
Semivolatile Organic Compounds (ug/L)
Benzo(a)anthracene 1/12 0.095 J 0.095 J FMC 22DL 0.103 0.095 ND
Benzo(a)pyrene 1/12 0.15 J 0.15 J FMC 22DL 0.108 0.150 ND
Benzo(b)fluoranthene 1/12 0.11 J 0.11 J FMC 22DL 0.104 0.110 ND
Benzo(g,h,i)perylene 1/12 0.26 0.26 FMC 22DL 0.117 0.260 ND
Benzo(k)fluoranthene 1/12 0.2 0.2 FMC 22DL 0.112 0.200 ND
Bis(2-ethylhexyl)phthalate 4/12 0.13 J 0.23 J FMC 3DL 0.396 0.165 0.5 J
Butyl Benzyl Phthalate 2/12 0.17 J 0.2 J FMC 9DL 0.458 0.185 0.15 J - 0.37 J
Carbazole 3/12 0.097 J 0.19 J FMC 13DL 0.109 0.132 ND
Chrysene 1/12 0.16 J 0.16 J FMC 22DL 0.108 0.160 ND
Dibenzo(a,h)anthracene 1/12 0.27 0.27 FMC 22DL 0.118 0.270 ND
Dibenzofuran 2/12 0.074 J 0.16 J FMC 12DL 0.447 0.117 ND
Fluoranthene 2/12 0.077 J 0.08 J FMC 13DL 0.098 0.079 ND
Fluorene 1/12 0.078 J 0.078 J FMC 12DL 0.101 0.078 ND
Indeno(1,2,3-cd)pyrene 1/12 0.22 0.22 FMC 22DL 0.113 0.220 ND
Phenanthrene 8/12 0.069 J 0.48 FMC 12DL 0.188 0.231 0.078 J
Pyrene 1/12 0.064 J 0.064 J FMC 13DL 0.099 0.064 ND
Metals (Unfiltered) (ug/L)
Arsenic 12/12 2.1 3.7 FMC 5 3.22 3.22 2.2 - 3.5 
Chromium 12/12 2.8 J 3.9 J FMC 18 3.35 3.35 3.2 J - 3.6 J
Copper 12/12 4.9 7 FMC 18 6.01 6.01 4.5 - 5.8 
Lead 10/12 1 1.7 FMC 12, FMC 9 1.17 1.31 ND
Nickel 12/12 2.3 2.7 FMC 12 2.45 2.45 2.2 - 2.3 
Selenium 12/12 7.5 11.1 FMC 12 9.57 9.57 9.5 - 10.7 
Zinc 12/12 9.1 J 15.8 J FMC 11 12.1 12.1 5.3 J - 10.5 J
Metals (Filtered) (ug/L)
Arsenic 12/12 1.8 4.4 FMC 16 3.21 3.21 3 - 3.8 
Chromium 12/12 2.6 J 3.4 J FMC 10, FMC 20 3.08 3.08 2.2 J - 3 J
Copper 12/12 2.9 4.1 FMC 5 3.38 3.38 3 - 4.6 
Nickel 12/12 1.9 2.4 FMC 10 2.13 2.13 1.8 - 2.1 
Selenium 12/12 9.1 14.3 FMC 16 11.6 11.6 9.2 - 11.5 
Zinc 12/12 5.5 8.2 FMC 7 7.16 7.16 10.4

FMC - Frog Mortar Creek
ND - Not detected.
Shaded and bolded cells indicate mean of positive detections greater than background

Minimum 
Detected 

Concentration

Maximum 
Detected 

Concentration



TABLE 3-2

DESCRIPTIVE DATA FOR SEDIMENT
FROG MORTAR CREEK PHASE II, SURFACE WATER AND SHALLOW SEDIMENT INVESTIGATION

MARTIN STATE AIRPORT
LOCKHEED MARTIN, MIDDLE RIVER, MARYLAND

PAGE 1 OF 2

Parameter
Frequency 

of 
Detection

Sample of Maximum 
Detected

Mean of All 
Samples

Mean of Positive 
Detects

Range of 
Background

Volatile Organic Compounds (ug/kg)
Acetone 3/21 24 J 25 J FMC-7 24.5 24.3 29 - 40
cis-1,2-Dichloroethene 2/21 4.3 J 5.8 J FMC-15 6.82 5.05 ND
Methylene Chloride 4/21 4.6 J 31 FMC-12 7.54 13.4 9.1 - 13
Semivolatile Organic Compounds (ug/kg)
2-Methylnaphthalene 18/21 1.8 J 85 J FMC-9DL 42.1 48.6 75 - 86
4-Methylphenol 10/21 9.9 J 59 J FMC-5DL 85.6 41.0 44 - 59
Acenaphthene 5/21 1.7 J 33 J FMC-9DL 31.8 21.5 22 - 30
Acenaphthylene 21/21 2.3 J 200 FMC-9DL 83.2 83.2 110 - 160
Acetophenone 2/21 1.9 J 2.3 J FMC-15DL 174 2.10 ND
Anthracene 20/21 2.4 J 210 FMC-9DL 93.6 95.5 110 - 170
Benzaldehyde 20/21 25 J 530 J FMC-5DL 262 274 37 - 330
Benzo(a)anthracene 21/21 3.6 J 400 FMC-14DL, FMC-9DL 189 189 230 - 330
Benzo(a)pyrene 21/21 4.9 J 510 FMC-9DL 239 239 260 - 400
Benzo(b)fluoranthene 21/21 6.4 J 820 FMC-13DL 363 363 370 - 590
Benzo(g,h,i)Perylene 21/21 5.6 J 520 FMC-14DL, FMC-9DL 260 260 300 - 490
Benzo(k)fluoranthene 5/21 4.1 J 170 FMC-11DL 55.3 119 130 - 240
Bis(2-Ethylhexyl) Phthalate 21/21 16 J 320 J FMC-9DL 159 159 110 - 220
Butyl Benzyl Phthalate 18/21 15 J 210 J FMC-5DL, FMC-9DL 122 113 130 - 130
Caprolactam 13/21 23 J 270 J FMC-9DL 162 123 210 - 210
Carbazole 7/21 15 J 35 J FMC-14DL, FMC-9DL 26.4 28.6 29 - 29
Chrysene 21/21 4.9 J 460 FMC-9DL 212 212 270 - 430
Dibenz(a,h)anthracene 16/21 3.8 J 120 J FMC-9DL 50.4 61.5 60 - 89
Dibenzofuran 6/21 26 J 35 J FMC-14DL, FMC-9DL 114 30.5 30 - 41
Diethyl Phthalate 4/21 4.4 J 6.4 J FMC-15DL 173 5.03 43 - 43
di-n-Butyl Phthalate 4/21 5.7 J 6.5 J FMC-16DL 173 6.10 ND
di-n-Octyl Phthalate 1/21 59 J 59 J FMC-23DL 176 59.0 ND
Fluoranthene 21/21 7.2 740 FMC-9DL 347 347 450 - 600
Fluorene 19/21 2 J 86 J FMC-9DL 38.1 41.8 60 - 74
Indeno(1,2,3-cd)pyrene 21/21 4.4 J 430 FMC-9DL 213 213 280 - 470
Naphthalene 20/21 1.5 J 93 J FMC-9DL 47.3 49.5 84 - 95
Phenanthrene 21/21 4.3 J 260 FMC-14DL 131 131 210 - 260
Pyrene 21/21 7.8 820 FMC-14DL 389 389 590 - 840

Minimum 
Detected 

Concentration

Maximum Detected 
Concentration
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DESCRIPTIVE DATA FOR SEDIMENT
FROG MORTAR CREEK PHASE II, SURFACE WATER AND SHALLOW SEDIMENT INVESTIGATION

MARTIN STATE AIRPORT
LOCKHEED MARTIN, MIDDLE RIVER, MARYLAND
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Parameter
Frequency 

of 
Detection

Sample of Maximum 
Detected

Mean of All 
Samples

Mean of Positive 
Detects

Range of 
Background

Minimum 
Detected 

Concentration

Maximum Detected 
Concentration

PCB (ug/kg)
Aroclor-1221 1/21 25 25 FMC-21DL 12.7 25.0 ND
Aroclor-1232 1/21 62 62 FMC-13DL 14.2 62.0 ND
Aroclor-1248 1/21 100 100 FMC-13DL 16.0 100 ND
Aroclor-1254 17/21 2.6 J 160 FMC-11DL 66.4 80.1 90 - 180
Aroclor-1260 17/21 2.7 J 89 FMC-11DL, FMC-14DL 37.8 44.8 43 - 93
Metals (mg/kg)
Arsenic 21/21 0.4 15.8 J FMC-8 7.0 7.0 9.4 - 12.8
Beryllium 18/21 0.15 2.4 FMC-8 1.2 1.4 1.8 - 2.2
Cadmium 18/21 0.2 7.8 FMC-19 2.6 3.0 3.1 - 4.6
Chromium 21/21 4.1 J 148 J FMC-19 69.5 69.5 96 - 118
Copper 21/21 6.6 242 FMC-7 130.5 130.5 193 - 271
Lead 21/21 3 123 FMC-8 63.4 63.4 92.7 - 114
Mercury 16/21 0.046 0.45 FMC-11DL 0.2 0.3 0.38 - 0.65
Nickel 21/21 1.3 52.3 J FMC-8 23.9 23.9 38 - 44
Selenium 14/21 0.99 J 3.4 J FMC-8 1.7 2.5 2.7 - 3.2
Silver 13/21 0.37 0.85 FMC-8 0.4 0.7 0.62 - 0.72
Zinc 21/21 9.3 J 344 J FMC-8 188.1 188.1 286 - 359

FMC - Frog Mortar Creek
ND - Not detected.
Shaded and bolded cells indicate mean of positive detections greater than background
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APPENDIX B –DATA VALIDATION REPORT 
 

 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 
 
TO :   MIKE MARTIN    DATE:  MARCH 4, 2008  
 
FROM:  THOMAS JACKMAN   COPIES: DV FILE 
            

SUBJECT:ORGANIC DATA VALIDATION – VOCS/SVOCS/PCBS 
MARTIN STATE AIRPORT 

  SAMPLE DELIVERY GROUP (SDG) – C7K020216 
 
SAMPLES: 17/Aqueous 

FMC 3  FMC 5  FMC 7  FMC 9 
FMC 10  FMC 11  FMC 12  FMC 13 

  FMC 16  FMC 18  FMC 20  FMC 22 
  FMC 24  FMC 25  FMC 26 

TripBlank#1 TripBlank#2  
 
Overview 
 
This sample set for the Martin State Airport, SDG C7K020216, consists of 15 environmental 
water samples and 2 trip blanks.  The samples were analyzed for Volatile Organic Compounds 
(VOCs), Semivolatile Organic Compounds (SVOCs), and Polychlorinated Biphenyls(PCBs). No 
field duplicates were included in this data set.  
 
The samples were collected by Tetra Tech NUS, Inc. on October 30, 31, and November 1, 2007 
and analyzed by TestAmerica Laboratories, Inc.  The samples were analyzed by SW-846 
Methods 8260B, 8270C, and 8082. 
 
 
Summary 
 
The findings in this report are based upon a general review of all available data including: data 
completeness, system performance, holding times, GC/MS tuning, initial/continuing calibrations, 
laboratory method blank contamination, surrogate spike, matrix spike/matrix spike duplicate 
(MS/MSD) results, Laboratory Control Sample (LCS) results, compound identification, compound 
quantitation, and detection limits.  Areas of concern are listed below; documentation supporting 
these findings is presented in Appendix C.  Qualified analytical results are presented in Appendix 
A. Results as reported by the laboratory are presented in Appendix B. 
 
 
 
Major Problems 
 

• None. 
 

Tetra Tech NUS               INTERNAL CORRESPONDENCE    
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