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Section 1 

Introduction 

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

report presenting analytical results for fish samples collected from waterways adjacent to the 

Middle River Complex (MRC) at 2323 Eastern Boulevard in Middle River, Maryland 

(Figures 1-1 and 1-2) and from reference areas (Figures 1-3 and 1-4). This report also compares 

fish tissue analytical results from the waterways adjacent to the Middle River Complex to results 

from three reference areas and available regional data collected by the State of Maryland in the 

Chesapeake Bay area (Figure 1-5), as reported in the Maryland Department of the Environment 

(MDE) database.  
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Figure 1-1

Sample Results - Total PCBs

Fish Tissue

Lockheed Martin Middle 

River Complex

Middle River, Maryland

Drawn By: JEE  01/10/11
Checked By: L. GANSER  01/25/11
Approved By:

Contract Number: 112IC02903

PGH  P:\GIS\MIDDLE_RIVER\MAPDOCS\MXD\
FISH_PCB_AUG10.MXD  01/25/11  SSAerial photograph taken in October of 2008.

Note: All sample results presented in ug/kg.
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Figure 1-2

Sample Results - Metals

Fish Tissue

Lockheed Martin Middle 

River Complex

Middle River, Maryland

Drawn By: JEE  01/10/11
Checked By: L. GANSER  01/25/11
Approved By:

Contract Number: 112IC02903

PGH  P:\GIS\MIDDLE_RIVER\MAPDOCS\MXD\
FISH_METALS_AUG10.MXD  01/25/11  SSAerial photograph taken in October of 2008.

Note: All sample results presented in mg/kg.
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Reference Sample Results -

Total PCBs

Fish Tissue

Lockheed Martin Middle 

River Complex

Middle River, Maryland

Drawn By: JEE  01/07/11
Checked By: L. GANSER  01/25/11
Approved By:

Contract Number: 112IC02903

PGH  P:\GIS\MIDDLE_RIVER\MAPDOCS\MXD\
FISH_PCB_REF_AUG10.MXD  01/25/11  SSAerial photograph taken in October of 2008.

Note: All sample results presented in ug/kg.
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Reference Sample Results -

Metals

Fish Tissue

Lockheed Martin Middle 

River Complex

Middle River, Maryland

Drawn By: JEE  01/07/11
Checked By: L. GANSER  01/25/11
Approved By:

Contract Number: 112IC02903

PGH  P:\GIS\MIDDLE_RIVER\MAPDOCS\MXD\
FISH_METALS_REF_AUG10.MXD  01/25/11  SSAerial photograph taken in October of 2008.

Note: All sample results presented in mg/kg.
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Section 2 

Fish Tissue Sampling  

Fish samples were collected from five locations at the Middle River Complex (MRC) and from 

three reference locations (i.e., locations not affected by contaminants possibly originating from 

the MRC) as part of an investigation to determine contaminant concentrations in their tissue 

(Table 2-1). The site locations for collecting fish included one in Cow Pen Creek, two in Dark 

Head Cove, and two at the confluence of the two water bodies (Figures 1-1 and 1-2). To compare 

these locations with similar environments in the Middle River area, samples were also collected 

from the same fish species at reference areas at Marshy Point, Bowleys Quarters, and Middle 

River (Figures 1-3 and 1-4). Reference areas include one with little to no shoreline development 

(i.e., Marshy Point) and two with typical regional waterfront development (i.e., Bowleys 

Quarters and Middle River). The analytical results presented in Figures 1-1 through 1-4 are 

discussed in Section 5.  



TABLE 2-1

SUMMARY OF FISH TISSUE SAMPLES COLLECTED AND ANALYZED
LOCKHEED MARTIN MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND

Length
(inches) PCBs(1) Metals(2)

Reference Samples
BQ1-FS-CC1 Channel Catfish 17.5 X X
BQ1-FS-WC1 White Catfish 15.6 X X
MP-FS-CC1 Channel Catfish 20.3 X X
MP-FS-CC2 Channel Catfish 16.1 X X

10.7
11.8
14.6

MR-FS-CC1 Channel Catfish 10.6 X X
MR-FS-CC2 Channel Catfish 12.0 X X

Site Samples
Cow Pen Creek CPC2-FS-CC1 Channel Catfish 16.9 X X

11.6
12.1
15.3

DHC3-FS-CC1 Channel Catfish 20.0 X X
DHC4-FS-CC1 Channel Catfish 11.4 X X
DHC4-FS-CC2 Channel Catfish 12.5 X X
DHC4-FS-CC3 Channel Catfish 21.1 X X
DHC5-FS-CC1 Channel Catfish 10.5 X X
DHC5-FS-CC2 Channel Catfish 11.1 X X

Notes:
All samples also analyzed for percent lipids.

Footnotes:
(1 )  Analyzed for Aroclor-1016, Aroclor-1221, Aroclor-1232, Aroclor-1242, Aroclor-1248, Aroclor-1254, Aroclor-1260, Aroclor-1262,
       and Aroclor-1268 using SW-846 Method 8082.
(2 )   Analyzed for antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, 
        and zinc using SW-846 Method 6010B and SW-846 Method 7471 for mercury.
(3)    Sample is a composite of three individual fish specimens.

Abbreviations:
PCB     Polychlorinated Biphenyls

Laboratory Analysis

MP-FS-WC1(3)

Sample Location Sample ID Fish Type

White Catfish

Bowleys Quarters

Marshy Point
X X

X X

Middle River

Dark Head Cove

DHC2-FS-CC1(3) Channel Catfish
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Section 3 

Fish Sampling Protocols 

Fish sampling protocols and the target species selected for fish tissue analyses are consistent with 

the Maryland Department of the Environment’s (MDE) regional fish monitoring program. The 

work plan (Tetra Tech, 2010) targeted the channel catfish and brown bullhead species for 

collection and tissue residue analysis because both are demersal (i.e., bottom feeding) and 

expected to be resident (i.e., non-migratory). These fish are likely to accumulate chemicals from 

sediment and are edible (MDE Science Services Administration, 2009). Channel catfish were 

collected as proposed, but attempts to capture brown bullhead were unsuccessful. Sample 

collection goals identified in the work plan (Tetra Tech, 2010) were met by collecting and 

submitting for tissue-residue analysis tissue samples from white catfish, which is also a demersal 

species, as a resident equivalent (Table 2-1). 

Fish tissue collection was consistent with MDE sampling protocols set forth in Standard 

Operating Procedures for Fish and Shellfish Collection and Analysis (MDE Science Services 

Administration, 2009) and in accordance with Tetra Tech’s scientific-collectors permit. As 

recommended by MDE, field scientists attempted to collect at least three similarly sized 

specimens representing each species from each site and reference sampling location. 

Considerable effort was made trying to capture enough fish for compositing at each location. 

Initially, three 40-foot trotlines were rotated between fish collection sites. After the second day, 

another six similar trotlines were set and similarly rotated among sites.  

Each trotline had six hooks and was baited with either chicken flesh or store-bought catfish bait-

balls of various scents. Each line was baited and placed on the bottom of the selected site. 

Trotlines were spread out among the sampling sites and left to fish for approximately 3–4 hours 

each. After approximately 3–4 hours each line was pulled, captured fish were processed, and the 

trotline was re-baited and either moved to a new site or replaced at the same site depending on 

whether target fish had been caught. Before leaving for the day, all trotlines were checked, 

re-baited, and deployed for overnight fishing. While giving the trot lines time to capture fish, 
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hook and line fishing was also done at all sites and rotated among sites depending on the number 

of fish collected at each location. Sites where fish sample totals were lowest were fished with the 

most effort when hook and line fishing. This sequence went on for nine days.  

The attempts to collect three fish from each sampling location were successful at one location for 

the site samples (collected at Dark Head Cove) and at one location for the reference samples 

(collected at Marshy Point). At all other locations, only one specimen was collected. At locations 

where three specimens were collected, these were composited into one sample from each 

location for chemical analysis (Table 2-1). Remaining samples represent one specimen, as 

summarized in Table 2-1. 
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Section 4 

Data Analysis 

Fish samples were sent to TestAmerica Laboratories, Inc., in Pittsburgh, Pennsylvania to be 

analyzed for polychlorinated biphenyl compounds (PCBs) as Aroclors, using U.S. Environmental 

Protection Agency (USEPA) SW-846 Method 8082, for priority-pollutant metals using SW-846 

Method 6010B, and using SW-846 Method 7471 for mercury and lipids (determined by the total 

residues procedure). Fish tissues were processed in the laboratory to remove edible fillets for 

analysis. A summary of the fish samples submitted for analysis is presented in Table 2-1.  

Data were validated according to USEPA Region III modifications to the National Functional 

Guidelines for Organic Data Review, Multimedia, Multi Concentration 

(USEPA, September 1994) and National Functional Guidelines for Inorganic Validation 

(USEPA, April 1993). No major issues with the fish tissue data were identified during data 

validation (i.e., no data were qualified as rejected). Validation reports are included as 

Appendix A. 
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Section 5 

Data Evaluation 

Concentrations of detected chemicals in fish tissue for site and reference area samples are 

presented in Table 5-1 and Figures 1-1 through 1-4. Statistics for the site and reference fish-

tissue data are summarized in Table 5-2. Appendix B includes data tables of all analytical results 

as well as detection limits for non-detect results. Regional data for total polychlorinated 

biphenyls (PCBs) by congener analysis are presented in Table 5-3, with sampling locations 

identified in Figure 1-5. Regional data were provided by the Maryland Department of the 

Environment (MDE) Science Services Administration and were not part of the sampling effort. 

Figure 5-1 provides a visual comparison of site, reference areas, and regional fish tissue data. 

Figure 5-2 displays the range of total PCB congeners for various fish species in the Baltimore 

region. The following narrative discusses the analytical results for fish tissue and compares site 

data to reference areas and regional data. Fish tissue analytical results are also compared to 

sediment data.  

The fish collected range in size from 10.5–21.1 inches, which is greater than the minimum legal 

size of 10 inches for channel catfish and white catfish (Maryland Department of Natural 

Resources, 2011). Only channel catfish were collected from the site. White catfish were collected 

from two reference locations. The lengths of white catfish (12.3–15.6 inches) collected are 

within the size range of channel catfish collected at site (10.5–21.1 inches) and reference 

locations (10.6–20.3 inches).  

PCBs—Two PCBs (Aroclor-1262 and Aroclor-1268) were detected in fish samples from the site 

and reference areas. The lowest concentrations of PCBs in site data were detected in the sample 

collected from Cow Pen Creek (CPC-2-FS-CC1: 16.9 inch channel catfish containing 0.32% 

lipids in fillet), which had a total PCB concentration of 32 micrograms per kilogram (µg/kg). The 

maximum concentration of PCBs in site data was in a sample collected from Dark Head Cove 

upgradient from the confluence between Dark Head Cove and Cow Pen Creek, with a total PCB 

concentration of 1,630 µg/kg. This channel catfish (DHC-3-FS-CC1), which measured 20-inches 
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and had a reported 2% lipid component, is the second longest fish collected at the site. The lipid 

content of this fish tissue sample exceeds all others reported for the site samples.  

Concentrations of total PCBs are significantly lower in all other fish tissue samples. For 

example, samples from the confluence of the two water bodies had a maximum total PCB 

concentration of 478 µg/kg in the most downgradient site sample (DHC-5-FS-CC1). The longest 

(21 inches) and fattiest (3.8% lipids) site fish collected (DHC-4-FS-CC3) had a total PCB 

concentration of 236 µg/kg, indicating that size and lipid content do not directly correlate with 

the total PCB concentration. The average total PCB concentration at the site was determined both 

with and without the sample having the maximum total PCB concentration, due to the range 

between the maximum concentration and the other site samples’ concentrations, as discussed in 

the following narrative.  

The average total PCB concentration at the site is 375 µg/kg, however, as indicated above, the 

average is strongly influenced by the site maximum-detected total PCB concentration of 

1,630 µg/kg. Total PCB concentrations for all other site samples range from 32–478 µg/kg, 

resulting in an average site concentration of 195 µg/kg when calculated without using the 

maximum total PCBs concentration. Given the relatively close proximity of the site sampling 

locations, the average concentration is considered an accurate representation of the area nearer 

the Middle River Complex (MRC). 

Aroclor-1262 and Aroclor-1268, which were detected in the fish tissue samples, were not 

detected in sediment samples from the site. The results of sediment sampling conducted near the 

MRC are discussed in detail in the Additional Characterization and Sediment Sampling and 

Data Summary Report (Tetra Tech, 2011). Most sediment samples collected at the site had 

detected concentrations of Aroclor-1260. PCB-congener distributions most likely differ between 

the sediment and fish tissue samples because fish tend to accumulate congeners with higher 

chlorine content (BEST, 2001). Aroclor-1262 and Aroclor-1268 have higher chlorine content 

than Aroclor-1260. Fish tissue residues are different from the original Aroclors deposited onto 

the sediment because of the bioaccumulation of congeners of higher chlorine content through the 

food chain (Cogliano, 1998). 
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Total PCB concentrations in reference area samples range from 12.4–217 µg/kg. Maximum and 

minimum concentrations were observed in Marshy Point, an area of minimal or nonexistent  

shoreline development. Total PCB concentrations in reference areas with typical regional 

waterfront development (i.e., Bowleys Quarters and Middle River) are generally similar to 

Marshy Point, with concentrations ranging from 25.6–89 µg/kg (Table 5-2). A comparison of site 

data to reference area concentrations indicates that PCB levels are generally greater in site data 

than in reference data. Concentrations of total PCBs in half of the site fish-tissue samples are 

greater than the maximum concentration of total PCBs in the reference fish-tissue samples.  

MDE routinely monitors PCB concentrations (as PCB congeners) in fish tissue samples collected 

from numerous locations in the general Chesapeake Bay area in support of the fish advisories in 

effect in the area. Table 5-4 presents MDE’s consumption recommendations for fish advisories 

affecting Middle River. Fish tissue data for samples collected by MDE from 2001–2008 are 

summarized in Table 5-3; sampling locations are identified in Figure 1-5. Total PCB 

concentrations as determined by PCB-congener analysis of regional fish tissue data and 

presented by fish species are in Figure 5-2.  

Regional data for channel catfish and white bullhead catfish were compared to site fish tissue 

data. This comparison indicates that site data (maximum and average) are less than the maximum 

regional data concentration of 1,770 µg/kg and average regional concentration of 1,525 µg/kg 

observed for the channel catfish in the Patapsco River, an area with a long industrial history. Site 

data appear to be below regional data collected from Back River and Middle River, with average 

concentrations of channel catfish species of 638 µg/kg and 785 µg/kg, respectively, observed in 

these regional areas. Both the Back River and Middle River areas are less industrialized than 

those of the Patapsco River. Table 5-5 compares site data to Back River and Middle River data, 

as they are the data most representative of the region from which site data were collected. 

Regional data from the northern-most sampling area (Gunpowder River) are slightly lower than 

the site data, with a maximum total PCB concentration of 276 µg/kg and average concentration 

of 265 µg/kg reported in channel catfish for this regional area; no regional data are available for 

white catfish. Fish tissue data for channel catfish in Gunpowder River appear to be consistent 

with reference area fish-tissue data for the same species as were collected in Marshy Point, the 

northern-most reference area location for this study. Total PCB concentrations in the Marshy 
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Point reference area for channel catfish are 172 µg/kg (MP-FS-CC1) and 217 µg/kg 

(MP-FS-CC2) (Figure 1-3). 

Note that uncertainty is associated in comparing site data to regional data because of different 

analytical methods. Total PCB concentrations in the site data are a measure of Aroclors, which 

are commercial mixtures of PCB compounds, whereas the regional data are a measure of 

congeners, which are individual PCB compounds. In relation to congener specific analyses, 

Aroclor-specific analyses may underestimate PCB concentrations.  

Sample characteristics of site, reference area, and regional fish were reviewed to determine if a 

correlation exists between fish size (which indicates fish age) and PCB concentrations detected 

in the associated fish tissue. Figure 5-3 displays the total PCB concentrations for site, reference 

area, and regional fish tissue samples relative to fish length. These data indicate no obvious 

direct correlation between fish length and total PCB concentration in these fish tissue samples.  

Metals—Seven metals were detected in fish tissue samples from the site and reference areas. In 

general, metals concentrations in fish tissue are similar across the site and in the reference areas 

(Figures 1-3 and 1-4). A comparison of site data to the maximum reference area concentrations 

shows that copper, lead, mercury, selenium, and zinc were detected at greater concentrations in 

the site data than in the reference data. However, except for zinc, the site data are greater than 

reference area concentrations at only one site location. Zinc is greater than reference 

concentrations in four of eight site sampling locations; concentrations are only slightly greater 

than the maximum reference area concentrations (e.g., maximum site concentration of 9.8 mg/kg 

compared to maximum reference concentration of 7.6 mg/kg). Average metals concentrations in 

site data and data for reference areas, as presented in Table 5-2, further support the similarity of 

metals concentrations in these areas.  

Several metals detected in sediment samples collected at the site were not detected in fish tissue 

samples (see Tetra Tech, 2011). Metals not detected in fish tissue include arsenic, beryllium, 

cadmium, nickel, silver, and thallium. Cadmium, which was not detected in fish tissue samples, 

is an example of a metal elevated in sediment samples collected near the MRC. In surface 

sediment (0–6 inches deep), the maximum concentration of cadmium is 296 milligrams per 

kilogram (mg/kg), with an average concentration of 10.9 mg/kg at the site. As detailed in 
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Appendix B Table B-1, the sample specific quantitation limits (SQLs) (i.e., the non-detect 

results) reported for cadmium for the site fish tissue samples range from 0.019–0.024 mg/kg. As 

a point of comparison, the USEPA Region III regional screening-level (RSL) for cadmium for 

fish tissue consumption is 1.4 mg/kg. Consequently, the SQLs achieved for the site-specific 

fish-tissue sampling event are lower than the USEPA Region III RSL for fish tissue consumption. 

This indicates that cadmium levels in the site-specific fish tissue samples do not exceed USEPA 

Region III conservative, risk based screening levels. The adequacy of the detection limits 

achieved for the site-specific fish-tissue sampling event will be discussed in an upcoming risk 

assessment being developed for the sediment and fish tissue data collected near the MRC. 



TABLE 5-1

FISH TISSUE CONCENTRATIONS FOR SITE AND REFERENCE AREAS
LOCKHEED MARTIN, MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
PAGE 1 OF 3

AREA:
SAMPLE LOCATION:

SAMPLE ID:
SITE OR REFERENCE SAMPLE:

LENGTH OF FISH (inches):
SAMPLE DATE:

METALS (MG/KG)
ANTIMONY 0.14 U 0.14 U 0.15 U 0.15 U 0.16 U
ARSENIC 0.19 U 0.19 U 0.2 U 0.2 U 0.22 U
BERYLLIUM 0.012 U 0.012 U 0.013 U 0.014 U 0.015 U
CADMIUM 0.02 U 0.02 U 0.021 U 0.022 U 0.024 U
CHROMIUM 0.11 J 0.19 J 0.11 J 0.092 J 0.13 J
COPPER 0.6 J 0.82 J 0.42 J 1.5 J 1.5 J
LEAD 0.12 U 0.12 U 0.13 U 0.13 U 0.16 J
MERCURY 0.038 0.041 J 0.034 0.044 J 0.029 J
NICKEL 0.32 U 0.32 U 0.34 U 0.35 U 0.38 U
SELENIUM 0.52 K 0.57 K 0.49 K 0.57 K 0.36 J
SILVER 0.048 U 0.048 U 0.052 U 0.052 U 0.057 U
THALLIUM 0.17 U 0.17 U 0.18 U 0.19 U 0.2 U
ZINC 7.4 7.6 6.1 7.2 6.5
MISCELLANEOUS PARAMETERS 
LIPIDS 1.5 0.93 3.2 1.9 0.4
PCBS (UG/KG)
AROCLOR-1016 0.62 UJ 0.12 UJ 0.62 UJ 0.62 UJ 0.62 UJ
AROCLOR-1221 0.8 UJ 0.16 UJ 0.8 UJ 0.79 UJ 0.8 UJ
AROCLOR-1232 0.71 UJ 0.14 UJ 0.71 UJ 0.71 UJ 0.71 UJ
AROCLOR-1242 0.68 UJ 0.13 UJ 0.68 UJ 0.67 UJ 0.68 UJ
AROCLOR-1248 0.39 UJ 0.078 UJ 0.39 UJ 0.39 UJ 0.39 UJ
AROCLOR-1254 0.59 UJ 0.12 UJ 0.59 UJ 0.59 UJ 0.59 UJ
AROCLOR-1260 0.59 UJ 0.12 UJ 0.59 UJ 0.59 UJ 0.59 UJ
AROCLOR-1262 40 J 25 J 110 J 140 J 8.1 J
AROCLOR-1268 20 J 14 J 62 J 77 J 4.3 J
TOTAL PCBs(1) 60 39 172 217 12.4

20101008 20100827 20101008 20100827 20101008
17.5 15.6 20.3 16.1 12.3

 Bowleys Quarters Marshy Point
BQ1-FS MP-FS

BQ1-FS-CC1 BQ1-FS-WC1 MP-FS-CC1 MP-FS-CC2 MP-FS-WC1
Reference Reference Reference Reference Reference



TABLE 5-1

FISH TISSUE CONCENTRATIONS FOR SITE AND REFERENCE AREAS
LOCKHEED MARTIN, MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
PAGE 2 OF 3

AREA:
SAMPLE LOCATION:

SAMPLE ID:
SITE OR REFERENCE SAMPLE:

LENGTH OF FISH (inches):
SAMPLE DATE:

METALS (MG/KG)
ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC
MISCELLANEOUS PARAMETERS 
LIPIDS
PCBS (UG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
AROCLOR-1262
AROCLOR-1268
TOTAL PCBs(1)

0.15 U 0.27 J 0.16 U 0.23 J 0.16 U
0.21 U 0.2 U 0.22 U 0.21 U 0.22 U

0.014 U 0.014 U 0.015 U 0.014 U 0.015 U
0.022 U 0.022 U 0.024 U 0.023 U 0.024 U

0.13 J 2 0.09 J 0.13 J 0.14 J
1.1 J 1.7 J 0.69 J 0.67 J 0.51 J

0.13 U 0.17 J 0.14 U 0.14 U 0.14 U
0.055 0.041 0.036 J 0.046 J 0.12 J

0.36 U 0.35 U 0.38 U 0.36 U 0.38 U
0.39 J 0.54 K 0.68 K 0.57 K 0.5 K

0.054 U 0.053 U 0.058 U 0.055 U 0.057 U
0.19 U 0.19 U 0.21 U 0.2 U 0.2 U

6 7.4 7.5 7 8.1

0.25 0.17 0.74 0.32 2

0.62 UJ 0.62 UJ 0.62 UJ 0.12 UJ 3.1 U
0.8 UJ 0.8 UJ 0.79 UJ 0.16 UJ 3.9 U

0.71 UJ 0.71 UJ 0.71 UJ 0.14 UJ 3.5 U
0.68 UJ 0.68 UJ 0.68 UJ 0.14 UJ 3.4 U
0.39 UJ 0.39 UJ 0.39 UJ 0.079 UJ 2 U
0.59 UJ 0.59 UJ 0.59 UJ 0.12 UJ 2.9 U
0.59 UJ 0.59 UJ 0.59 UJ 0.12 UJ 2.9 U

18 J 75 J 20 J 47 J 1500
7.6 J 14 J 12 J 19 J 130 J

25.6 89 32 66 1630

2010082620101007 20101007 20100826 20100825
13 2010.6 12 16.9

Middle River Cow Pen Creek Dark Head Cove Dark Head Cove
CPC-2 DHC-2 DHC-3MR-FS

CPC-2-FS-CC1 DHC-2-FS-CC1 DHC-3-FS-CC1MR-FS-CC1 MR-FS-CC2
Site Site SiteReference Reference



TABLE 5-1

FISH TISSUE CONCENTRATIONS FOR SITE AND REFERENCE AREAS
LOCKHEED MARTIN, MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
PAGE 3 OF 3

AREA:
SAMPLE LOCATION:

SAMPLE ID:
SITE OR REFERENCE SAMPLE:

LENGTH OF FISH (inches):
SAMPLE DATE:

METALS (MG/KG)
ANTIMONY
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC
MISCELLANEOUS PARAMETERS 
LIPIDS
PCBS (UG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
AROCLOR-1262
AROCLOR-1268
TOTAL PCBs(1)

0.13 U 0.16 U 0.15 U 0.16 U 0.16 U
0.18 U 0.21 U 0.21 U 0.22 U 0.22 U

0.012 U 0.014 U 0.014 U 0.015 U 0.015 U
0.019 U 0.023 U 0.022 U 0.024 U 0.024 U

0.11 J 0.15 J 0.11 J 0.13 J 0.41 J
1.6 J 0.87 J 0.96 J 1 J 2 J

0.12 U 0.14 U 0.13 U 0.19 J 0.17 J
0.044 J 0.027 J 0.045 J 0.047 J 0.03 J

0.31 U 0.36 U 0.36 U 0.38 U 0.38 U
0.3 J 0.3 J 0.47 K 0.4 J 0.43 J

0.047 U 0.055 U 0.054 U 0.058 U 0.057 U
0.17 U 0.2 U 0.19 U 0.21 U 0.2 U

6 6 8.2 9.8 9.7

0.6 0.27 3.8 0.55 1

0.12 UJ 0.12 U 1.2 U 0.62 UJ 0.62 UJ
0.16 UJ 0.16 U 1.6 U 0.8 UJ 0.8 UJ
0.14 UJ 0.14 U 1.4 U 0.71 UJ 0.71 UJ
0.14 UJ 0.13 U 1.3 U 0.68 UJ 0.68 UJ

0.079 UJ 0.077 U 0.78 U 0.39 UJ 0.39 UJ
0.12 UJ 0.12 U 1.2 U 0.59 UJ 0.59 UJ
0.12 UJ 0.12 U 1.2 U 0.59 UJ 0.59 UJ

53 J 100 200 400 J 310 J
19 J 14 J 36 J 78 J 58 J
72 114 236 478 368

Notes: Data Qualifier Definitions:
Positive detections are bolded. J = Estimated

K = Biased high
Footnotes: U = Non-detected
1 - Sum of positive detections

20100910 20100910 20100825 20100910 20100910
11.211.4 12.5 21.1 10.5

Dark Head Cove Dark Head Cove
DHC-4 DHC-5

DHC-4-FS-CC1 DHC-4-FS-CC2 DHC-4-FS-CC3 DHC-5-FS-CC1 DHC-5-FS-CC2
Site Site Site Site Site



TABLE 5-2

SUMMARY STATISTICS FOR FISH TISSUE DATA 
LOCKHEED MARTIN - MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
PAGE 1 OF 4

Frequency of 
Detection

Sample with 
Maximum 
Detection

Average of 
Positive 
Results

Standard 
Deviation

PCBs (ug/kg)
AROCLOR-1262 8/8 20 J 1500 DHC-3-FS-CC1 329 492
AROCLOR-1268 8/8 12 J 130 J DHC-3-FS-CC1 45.8 41.3
TOTAL PCBs(1) 8/8 32 1630 DHC-3-FS-CC1 375 532
Inorganics (mg/kg)
ANTIMONY 1/8 0.23 J 0.23 J DHC-2-FS-CC1 0.23 0.05
CHROMIUM 8/8 0.09 J 0.41 J DHC-5-FS-CC2 0.16 0.10

COPPER 8/8 0.51 J 2 J DHC-5-FS-CC2 1.0 0.51
LEAD 2/8 0.17 J 0.19 J DHC-5-FS-CC1 0.18 0.05
MERCURY 8/8 0.027 J 0.12 J DHC-3-FS-CC1 0.05 0.03

SELENIUM 8/8 0.3 J 0.68 K CPC-2-FS-CC1 0.46 0.13
ZINC 8/8 6 9.8 DHC-5-FS-CC1 7.8 1.5
Miscellaneous (%)
LIPIDS 8/8 0.27 3.8 DHC-4-FS-CC3 1.2 1.2

Associated Samples:
CPC-2-FS-CC1
DHC-2-FS-CC1
DHC-3-FS-CC1
DHC-4-FS-CC1
DHC-4-FS-CC2
DHC-4-FS-CC3
DHC-5-FS-CC1
DHC-5-FS-CC2

Parameter

Site Data

Minimum 
Detection

Maximum 
Detection



TABLE 5-2

SUMMARY STATISTICS FOR FISH TISSUE DATA 
LOCKHEED MARTIN - MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
PAGE 2 OF 4

PCBs (ug/kg)
AROCLOR-1262
AROCLOR-1268
TOTAL PCBs(1)

Inorganics (mg/kg)
ANTIMONY
CHROMIUM

COPPER
LEAD
MERCURY

SELENIUM
ZINC
Miscellaneous (%)
LIPIDS

Parameter Frequency of 
Detection

Sample with 
Maximum 
Detection

Average of 
Positive 
Results

Standard 
Deviation

7/7 8.1 J 140 J MP-FS-CC2 59.4 50.3
7/7 4.3 J 77 J MP-FS-CC2 28.4 28.8
7/7 12.4 217 MP-FS-CC2 87.9 78.0

1/7 0.27 J 0.27 J MR-FS-CC2 0.27 0.07
7/7 0.092 J 2 MR-FS-CC2 0.39 0.71

7/7 0.42 J 1.7 J MR-FS-CC2 1.1 0.50
2/7 0.16 J 0.17 J MR-FS-CC2 0.17 0.05
7/7 0.029 J 0.055 MR-FS-CC1 0.04 0.01

7/7 0.36 J 0.57 K
BQ1-FS-WC1/
MP-FS-CC2 0.49 0.08

7/7 6 7.6 BQ1-FS-WC1 6.9 0.67

7/7 0.17 3.2 MP-FS-CC1 1.2 1.1

Associated Samples:
BQ1-FS-CC1
BQ1-FS-WC1
MP-FS-CC1
MP-FS-CC2
MP-FS-WC1
MR-FS-CC1
MR-FS-CC2

Maximum 
Detection

All Reference Data

Minimum 
Detection



TABLE 5-2

SUMMARY STATISTICS FOR FISH TISSUE DATA 
LOCKHEED MARTIN - MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
PAGE 3 OF 4

PCBs (ug/kg)
AROCLOR-1262
AROCLOR-1268
TOTAL PCBs(1)

Inorganics (mg/kg)
ANTIMONY
CHROMIUM

COPPER
LEAD
MERCURY

SELENIUM
ZINC
Miscellaneous (%)
LIPIDS

Parameter Frequency of 
Detection

Sample with 
Maximum 
Detection

Average of 
Positive 
Results

Standard 
Deviation

3/3 8.1 J 140 J MP-FS-CC2 86.0 69.1
3/3 4.3 J 77 J MP-FS-CC2 47.8 38.4
3/3 12.4 217 MP-FS-CC2 134 108

0/3 -- -- -- -- -- -- --
3/3 0.092 J 0.13 J MP-FS-WC1 0.11 0.02

3/3 0.42 J 1.5 J
MP-FS-CC2/
MP-FS-WC1 1.1 0.62

1/3 0.16 J 0.16 J MP-FS-WC1 0.16 0.05
3/3 0.029 J 0.044 J MP-FS-CC2 0.04 0.01

3/3 0.36 J 0.57 K MP-FS-CC2 0.47 0.11
3/3 6.1 7.2 MP-FS-CC2 6.6 0.56

3/3 0.4 3.2 MP-FS-CC1 1.8 1.4

Associated Samples:
MP-FS-CC1
MP-FS-CC2
MP-FS-WC1

Minimum 
Detection

Maximum 
Detection

Reference Data - No shoreline Development



TABLE 5-2

SUMMARY STATISTICS FOR FISH TISSUE DATA 
LOCKHEED MARTIN - MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
PAGE 4 OF 4

PCBs (ug/kg)
AROCLOR-1262
AROCLOR-1268
TOTAL PCBs(1)

Inorganics (mg/kg)
ANTIMONY
CHROMIUM

COPPER
LEAD
MERCURY

SELENIUM
ZINC
Miscellaneous (%)
LIPIDS

Parameter Frequency of 
Detection

Sample with 
Maximum 
Detection

Average of 
Positive 
Results

Standard 
Deviation

4/4 18 J 75 J MR-FS-CC2 39.5 25.4
4/4 7.6 J 20 J BQ1-FS-CC1 13.9 5.1
4/4 25.6 89 MR-FS-CC2 53.4 27.6

1/4 0.27 J 0.27 J MR-FS-CC2 0.27 0.10
4/4 0.11 J 2 MR-FS-CC2 0.61 0.93

4/4 0.6 J 1.7 J MR-FS-CC2 1.1 0.48
1/4 0.17 J 0.17 J MR-FS-CC2 0.17 0.05
4/4 0.038 0.055 MR-FS-CC1 0.04 0.01

4/4 0.39 J 0.57 K BQ1-FS-WC1 0.51 0.08
4/4 6 7.6 BQ1-FS-WC1 7.1 0.74

4/4 0.17 1.5 BQ1-FS-CC1 0.71 0.63

Associated Samples:
BQ1-FS-CC1
BQ1-FS-WC1
MR-FS-CC1
MR-FS-CC2

Footnotes:
1        Not a separate analytical measurement; summation of individual detected Aroclors.

Abbreviations:
J          Estimated value
K         Biased high
PCB     Polychlorinated Biphenyls

Minimum 
Detection

Maximum 
Detection

Reference Data - Shoreline Development



Values Mean Range Values Mean Range Values Mean Range Values Mean Range Values Mean Range Values Mean Range

1) American Eel NA --- ---
695, 766, 630, 
540, 863, 488, 657.4 488 - 863 400, 259 329.5 259 - 400 NA --- --- NA --- --- NA --- ---

2) Atlantic Menhaden NA --- --- 338, 560, 409 435.7 338 - 560 NA --- --- NA --- --- NA --- --- NA --- ---
3) Atlantic Silversides 577, 468 522.5 468 - 577 NA --- --- NA --- --- NA --- --- NA --- --- NA --- ---

4) Blue Crab

25.5, 23.4, 20.7, 
28.0, 106, 26.7, 

77.6 44.0 20.7 - 106 NA --- --- 4.69 --- --- NA --- --- 3.09, 5.46, 17.0 8.5 3.09 - 17.0 NA --- ---

5) Blue Crab Hepa
455, 1302, 715, 

1012, 1280 952.8 455 - 1302 NA --- --- 703 --- --- NA --- --- 305, 578, 731 538.0 305 - 731 NA --- ---
6) Blueback Herring 119 --- --- NA --- --- NA --- --- NA --- --- NA --- --- NA --- ---
7) Bluefish NA --- --- NA --- --- NA --- --- NA --- --- 175, 310 242.5 175 - 310 NA --- ---
8) Brown Bullhead 
Catfish

223, 524, 112, 
125 246.0 112 - 524 NA --- --- 111 --- --- NA --- --- NA --- --- NA --- ---

9) Brown Trout NA --- --- NA --- --- NA --- --- NA --- --- NA --- --- 29 --- ---

10) Carp NA --- ---
1370, 711, 854, 

1250, 1350 1107.0 711 - 1370 NA --- --- NA --- --- NA --- --- NA --- ---

11) Channel Catfish 1280, 1770, 33.6 1028 33.6 - 1770

624, 407, 367, 
915, 854, 880, 
274, 408, 362, 
1160, 818, 593 638.5 274 - 1160 565, 1005 785.0 565 - 1005 276, 253 264.5 253 - 276 NA --- --- NA --- ---

12) Oyster 11.4, 3.56, 4.13 6.4 3.56 - 11.4 NA --- --- NA --- --- NA --- --- NA --- --- NA --- ---
13) Rock Bass NA --- --- NA --- --- NA --- --- NA --- --- NA --- --- 12.5 --- ---

14) Striped Bass NA --- --- NA --- --- NA --- --- NA --- ---

183, 199, 27.3, 
271, 87.7, 145, 
248, 115, 126, 148.9 27.3 - 271 NA --- ---

15) Striped Killfish 872 --- --- NA --- --- NA --- --- NA --- --- NA --- --- NA --- ---
16) White Bullhead 
Catfish 993 --- --- NA --- --- NA --- --- NA --- --- NA --- --- NA --- ---

716, 471, 553, 
550, 488, 878, 

Patapsco River Back River Middle River
Species

MIDDLE RIVER, MARYLAND

TABLE 5-3

TOTAL PCB CONGENER CONCENTRATIONS IN FISH TISSUE SAMPLES IN THE BALTIMORE REGION 1

SUM OF PCB CONGENER CONCENTRATIONS (µg/kg wet weight)
LOCKHEED MARTIN MIDDLE RIVER COMPLEX

Gunpowder River Mid Bay: Middle River to Patapsco Jones Falls
Surface Water Body

17) White Perch

985, 1030, 670, 
638, 332, 585, 
351, 539, 567, 
372, 622, 365, 

1630, 610, 393, 633.1 332 - 1630

183, 328, 246, 
251, 546, 260, 
420, 232, 389 317.2 232 - 546

569, 268, 406, 
191 358.5 191 - 569

102, 328, 176, 
190 199.0 102 - 328

286, 184, 321, 
347, 368, 291 299.5 184 - 368 NA --- ---

18) White Sucker 92.3, 77.9 85.1 77.9 - 92.3 NA --- --- NA --- --- NA --- --- NA --- --- 10.4, 39.5 25.0 10.4 - 39.5

19) Yellow Perch NA --- --- NA --- --- 449 --- ---
148, 316, 125, 

152, 73.4 166.9 73.4 - 316 NA --- --- NA --- ---

Footnotes:
1           Analytical data for fillet tissue samples for Maryland stations monitored between 2001 and 2008.  Data submitted to Tetra Tech via email from the MDE Science Services Administration in July 2009.  The information has not been published to date.  

Abbreviations:
NA       No data 
PCBs   Polychlorinated biphenyls



TABLE 5-4

STATE OF MARYLAND CURRENT FISH ADVISORIES AFFECTING THE MIDDLE RIVER AREA
LOCKHEED MARTIN MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND

(meals/yr)(2) (meals/month)(3) (meals/month) Tissue Concentration(5) 

(ppm)
American Eel PCBs 0.02 C 13 1.1 1 >0.023-0.047 Middle River

Brown Bullhead PCBs 0.02 C 38 3.2 3 >0.012-0.016 Middle River
Striped Bass PCBs 0.02 C 9-25(7) 0.75-2.1(7) 0.5-2 >0.047-0.023 Chesapeake bay and tributaries

Small mouth bass Methylmercury 0.4 N 48 4 4 >0.12-0.23 State wide
Large mouth bass Methylmercury 0.4 N 48 4 4 >0.12-0.23 State wide

Yellow perch PCBs 0.02 C 9 0.75 0.5 >0.047-0.094 Middle River
White perch PCBs 0.02 C 12 1 1 >0.023-0.047 Middle River

Channel catfish PCBs 0.02 C 0 0 <0.5 >0.094 Middle River, Patapsco 
River/Baltimore Harbor

Blue crab “mustard” PCBs 0.02 C 0 0 <0.5 >0.094
Middle River,  Mid Bay (Middle to 

Patapsco River), Patapsco 
River/Baltimore Harbor

1 - Based on fish consumption rate of 17.5 g/day, 70 kg body weight, 70-yr lifetime (USEPA, November 2000).
2 - Based on an 8 oz meal for the general population (MDE, May 2007).  Maryland consumption recommendations include the following assumptions: 
     76 kg body weight, 30-yr exposure duration averaged over 30 yrs for carcinogens and 70 yrs for noncarcinogens (MDE, March 2009).
3 - Converted by reviewer using 12 months/year
4 - USEPA, November 2000.
5 - Concentrations based on consumption of 8 oz meals, e.g. the 3-meal-per-month level represents the concentrations associated with 3 to 3.9 meals

7 - Seasonally based recommendation

C = Carcinogen (based on a 10-5 risk level)
N = Noncarcinogen
MDE = Maryland Department of the Environment 
PCB = Polychlorinated biphenyl
USEPA = United States Environmental Protection Agency

MDE. May 2007.  Recommended Maximum Meals Each Year for Maryland Waters.  Available at: 
http://www.mde.state.md.us/programs/Marylander/CitizensInfoCenterHome/Documents/www.mde.state.md.us/assets/document/Fish_Advisory_Table_2007.pdf

USEPA.  November 2000.  Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories.  Volume 1 and 2. Third Edition. Office of Water.  Document No. EPA 823-B-00-
008.  Available at: http://water.epa.gov/scitech/swguidance/fishshellfish/techguidance/guidance.cfm

USEPA Screening 
Level(1) (ppm)

Maryland Consumption 
Recommendations

Location of Fish Advisory(6)Fish Species Contaminant 
driving risk

USEPA Consumption Limits and 
Associated Fish Tissue 

Concentrations(4)

MDE. March 2009.  Technical Support Document for establishing Fish and Shellfish Consumption Advisories in Maryland.  Science Services Administration.

6 - Location used for Maryland Consumption Recommendations listed; however, other waterbodies have fish advisories for these species with different consumption recommendations.  See 
Recommended Maximum Meals Each Year for Maryland Waters (MDE, May 2007).
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Table 5-5 
Total PCB Concentrations in Fish Tissue from Site Compared to Region 

 

  
Species 

Surface Water Body 

Site Data1 Back River2 Middle River2 

Values Mean3 Mean4 Range Values Mean Range Values Mean Range

Channel 
Catfish 

32,  
66, 
1630, 
72,  
114, 
236, 
478,  
368 

375 195 32-
1630 

624,  
407,  
367,  
915,  
854,  
880,  
274,  
408,  
362,  
1160,  
818,  
593 

638.5 274 - 
1160 

565, 
1005 

785.0 565 - 
1005 

1 Data presented in µg/kg wet weight for fillet samples of total PCB concentrations determined from 
PCB-Aroclor concentrations 

2 Data presented in µg/kg wet weight for fillet samples of total PCB concentrations determined from 
PCB-congener concentrations for fillet tissue samples for Maryland stations monitored between 2001-2008. 
Data submitted to Tetra Tech via email from the MDE Science Services Administration in July 2009. The 
information has not yet been published  

3  Including maximum concentration 

4 Excluding maximum concentration 

 

  



FIGURE 5-1

TOTAL PCB CONCENTRATIONS IN SITE, REFERENCE, AND REGIONAL FISH TISSUE DATA
LOCKHEED MARTIN MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
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FIGURE 5−2
TOTAL PCB CONGENER CONCENTRATIONS IN BALTIMORE REGION FISH

LOCKHEED MARTIN MIDDLE RIVER COMPLEX
MIDDLE RIVER, MARYLAND
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FIGURE 5-3

TOTAL PCB CONCENTRATIONS IN RELATION TO FISH SIZE
LOCKHEED MARTIN MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
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Section 6 

Conclusions 

Here is a summary of the findings presented above: 

• Concentrations of detected chemicals in fish tissue samples collected near the Middle 
River Complex (MRC) study area are similar to reference or regional concentrations. 
Average total polychlorinated biphenyl (PCB) concentrations in channel catfish (the 
species most frequently collected in this study) are less than average concentrations 
reported for regional samples from Back River and Middle River, which are most likely 
representative of the region from which the site data were collected. Metals 
concentrations in channel catfish from the site are generally similar to reference 
concentrations, based on a comparison of site versus reference area average 
concentrations.  

• The lipid content and size of fish collected from the site, from reference locations, and 
compiled from regional data do not appear to correlate with the polychlorinated biphenyl 
concentrations detected. 

• Fish accumulate polychlorinated biphenyl s with higher chlorine content because of 
bioaccumulation through the food chain, resulting in different residues in fish tissue 
versus sediment samples. 

•  Several metals detected in the sediment were not detected in fish tissue, including 
cadmium, which is elevated in sediment samples collected from the site. 

Several fish advisories are in effect in many areas of the Chesapeake Bay, including the Middle 

River area. Fish advisories including the Middle River area are due to risk from polychlorinated 

biphenyls and methyl mercury. These chemicals are being monitored by the Maryland 

Department of the Environment (MDE) and fish consumption recommendations are in place due 

to Maryland fish advisories. 
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Section 7 
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TABLE B-1

SUMMARY STATISTICS FOR FISH TISSUE DATA FROM SITE 
LOCKHEED MARTIN - MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
PAGE 1 OF 2

Parameter Frequency of 
Detection

Sample with 
Maximum 
Detection

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Positive Results

Overall 
Average

Pesticides (ug/kg)
AROCLOR-1016 0/8 -- -- -- 0.12 3.1 -- 0.41
AROCLOR-1221 0/8 -- -- -- 0.16 3.9 -- 0.52
AROCLOR-1232 0/8 -- -- -- 0.14 3.5 -- 0.47
AROCLOR-1242 0/8 -- -- -- 0.13 3.4 -- 0.45
AROCLOR-1248 0/8 -- -- -- 0.077 2 -- 0.26
AROCLOR-1254 0/8 -- -- -- 0.12 2.9 -- 0.39
AROCLOR-1260 0/8 -- -- -- 0.12 2.9 -- 0.39
AROCLOR-1262 8/8 20 J 1500 DHC-3-FS-CC1 -- -- 329 329
AROCLOR-1268 8/8 12 J 130 J DHC-3-FS-CC1 -- -- 45.8 45.8
TOTAL AROCLOR 8/8 32 1630 DHC-3-FS-CC1 -- -- 375 375
Inorganics (mg/kg)
ANTIMONY 1/8 0.23 J 0.23 J DHC-2-FS-CC1 0.13 0.16 0.23 0.10
ARSENIC 0/8 -- -- -- 0.18 0.22 -- 0.11
BERYLLIUM 0/8 -- -- -- 0.012 0.015 -- 0.01
CADMIUM 0/8 -- -- -- 0.019 0.024 -- 0.01
CHROMIUM 8/8 0.09 J 0.41 J DHC-5-FS-CC2 -- -- 0.16 0.16
COPPER 8/8 0.51 J 2 J DHC-5-FS-CC2 -- -- 1.0 1.0
LEAD 2/8 0.17 J 0.19 J DHC-5-FS-CC1 0.12 0.14 0.18 0.10
MERCURY 8/8 0.027 J 0.12 J DHC-3-FS-CC1 -- -- 0.05 0.05
NICKEL 0/8 -- -- -- 0.31 0.38 -- 0.18
SELENIUM 8/8 0.3 J 0.68 K CPC-2-FS-CC1 -- -- 0.46 0.46
SILVER 0/8 -- -- -- 0.047 0.058 -- 0.03
THALLIUM 0/8 -- -- -- 0.17 0.21 -- 0.10
ZINC 8/8 6 9.8 DHC-5-FS-CC1 -- -- 7.8 7.8
Miscellaneous (%)
LIPIDS 8/8 0.27 3.8 DHC-4-FS-CC3 -- -- 1.2 1.2

Footnotes: Abbreviations:
1        Not a separate analytical measurement; summation of individual detected Aroclors. J          Estimated value

K         Biased high
PCB     Polychlorinated Biphenyls

Minimum 
Detection

Maximum 
Detection



TABLE B-1

SUMMARY STATISTICS FOR FISH TISSUE DATA FROM SITE 
LOCKHEED MARTIN - MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
PAGE 2 OF 2

Associated Samples:
CPC-2-FS-CC1
DHC-2-FS-CC1
DHC-3-FS-CC1
DHC-4-FS-CC1
DHC-4-FS-CC2
DHC-4-FS-CC3
DHC-5-FS-CC1
DHC-5-FS-CC2



TABLE B-2

SUMMARY STATISTICS FOR FISH TISSUE DATA FROM REFERENCE LOCATIONS
LOCKHEED MARTIN - MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
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Parameter Frequency of 
Detection

Sample with 
Maximum 
Detection

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Positive Results

Overall 
Average

Pesticides (ug/kg)
AROCLOR-1016 0/7 -- -- -- 0.12 0.62 -- 0.27
AROCLOR-1221 0/7 -- -- -- 0.16 0.8 -- 0.35
AROCLOR-1232 0/7 -- -- -- 0.14 0.71 -- 0.31
AROCLOR-1242 0/7 -- -- -- 0.13 0.68 -- 0.30
AROCLOR-1248 0/7 -- -- -- 0.078 0.39 -- 0.17
AROCLOR-1254 0/7 -- -- -- 0.12 0.59 -- 0.26
AROCLOR-1260 0/7 -- -- -- 0.12 0.59 -- 0.26
AROCLOR-1262 7/7 8.1 J 140 J MP-FS-CC2 -- -- 59.4 59.4
AROCLOR-1268 7/7 4.3 J 77 J MP-FS-CC2 -- -- 28.4 28.4
TOTAL AROCLOR 7/7 12.4 217 MP-FS-CC2 -- -- 87.9 87.9
Inorganics (mg/kg)
ANTIMONY 1/7 0.27 J 0.27 J MR-FS-CC2 0.14 0.16 0.27 0.10
ARSENIC 0/7 -- -- -- 0.19 0.22 -- 0.10
BERYLLIUM 0/7 -- -- -- 0.012 0.015 -- 0.01
CADMIUM 0/7 -- -- -- 0.02 0.024 -- 0.01
CHROMIUM 7/7 0.092 J 2 MR-FS-CC2 -- -- 0.39 0.39
COPPER 7/7 0.42 J 1.7 J MR-FS-CC2 -- -- 1.1 1.09
LEAD 2/7 0.16 J 0.17 J MR-FS-CC2 0.12 0.13 0.17 0.09
MERCURY 7/7 0.029 J 0.055 MR-FS-CC1 -- -- 0.04 0.04
NICKEL 0/7 -- -- -- 0.32 0.38 0.17
SELENIUM 7/7 0.36 J 0.57 K BQ1-FS-WC1 -- -- 0.49 0.49
SELENIUM 7/7 0.36 J 0.57 K MP-FS-CC2 -- -- 0.49 0.49
SILVER 0/7 -- -- -- 0.048 0.057 -- 0.03
THALLIUM 0/7 -- -- -- 0.17 0.2 -- 0.09
ZINC 7/7 6 7.6 BQ1-FS-WC1 -- -- 6.9 6.9
Miscellaneous (%)
LIPIDS 7/7 0.17 3.2 MP-FS-CC1 -- -- 1.2 1.2

Footnotes: Abbreviations:
1        Not a separate analytical measurement; summation of individual detected Aroclors. J          Estimated value

K         Biased high
PCB     Polychlorinated Biphenyls

Minimum 
Detection

Maximum 
Detection
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Associated Samples:
BQ1-FS-CC1
BQ1-FS-WC1
MP-FS-CC1
MP-FS-CC2
MP-FS-WC1
MR-FS-CC1
MR-FS-CC2



TABLE B-3

SUMMARY STATISTICS FOR FISH TISSUE DATA FROM REFERENCE LOCATIONS - NO SHORELINE DEVELOPMENT
LOCKHEED MARTIN - MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
PAGE 1 OF 2

Parameter Frequency of 
Detection

Sample with 
Maximum 
Detection

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Positive Results

Overall 
Average

Pesticides (ug/kg)
AROCLOR-1016 0/3 -- -- -- 0.62 0.62 -- 0.31
AROCLOR-1221 0/3 -- -- -- 0.79 0.8 -- 0.40
AROCLOR-1232 0/3 -- -- -- 0.71 0.71 -- 0.36
AROCLOR-1242 0/3 -- -- -- 0.67 0.68 -- 0.34
AROCLOR-1248 0/3 -- -- -- 0.39 0.39 -- 0.20
AROCLOR-1254 0/3 -- -- -- 0.59 0.59 -- 0.30
AROCLOR-1260 0/3 -- -- -- 0.59 0.59 -- 0.30
AROCLOR-1262 3/3 8.1 J 140 J MP-FS-CC2 -- -- 86.0 86.0
AROCLOR-1268 3/3 4.3 J 77 J MP-FS-CC2 -- -- 47.8 47.8
TOTAL AROCLOR 3/3 12.4 217 MP-FS-CC2 -- -- 134 134
Inorganics (mg/kg)
ANTIMONY 0/3 -- -- -- 0.15 0.16 -- 0.08
ARSENIC 0/3 -- -- -- 0.2 0.22 -- 0.10
BERYLLIUM 0/3 -- -- -- 0.013 0.015 -- 0.01
CADMIUM 0/3 -- -- -- 0.021 0.024 -- 0.01
CHROMIUM 3/3 0.092 J 0.13 J MP-FS-WC1 -- -- 0.11 0.11
COPPER 3/3 0.42 J 1.5 J MP-FS-CC2 -- -- 1.1 1.1
COPPER 3/3 0.42 J 1.5 J MP-FS-WC1 -- -- 1.1 1.1
LEAD 1/3 0.16 J 0.16 J MP-FS-WC1 0.13 0.13 0.16 0.10
MERCURY 3/3 0.029 J 0.044 J MP-FS-CC2 -- -- 0.04 0.04
NICKEL 0/3 -- -- -- 0.34 0.38 -- 0.18
SELENIUM 3/3 0.36 J 0.57 K MP-FS-CC2 -- -- 0.47 0.47
SILVER 0/3 -- -- -- 0.052 0.057 -- 0.03
THALLIUM 0/3 -- -- -- 0.18 0.2 -- 0.10
ZINC 3/3 6.1 7.2 MP-FS-CC2 -- -- 6.6 6.6
Miscellaneous (%)
LIPIDS 3/3 0.4 3.2 MP-FS-CC1 -- -- 1.8 1.8

Footnotes: Abbreviations:
1        Not a separate analytical measurement; summation of individual detected Aroclors. J          Estimated value

K         Biased high
PCB     Polychlorinated Biphenyls

Minimum 
Detection

Maximum 
Detection
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Associated Samples:
MP-FS-CC1
MP-FS-CC2
MP-FS-WC1



TABLE B-4

SUMMARY STATISTICS FOR FISH TISSUE DATA FROM REFERENCE - SHORELINE DEVELOPMENT
LOCKHEED MARTIN - MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
PAGE 1 OF 2

Parameter Frequency of 
Detection

Sample with 
Maximum 
Detection

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Positive Results

Overall 
Average

Pesticides (ug/kg)
AROCLOR-1016 0/4 -- -- -- 0.12 0.62 -- 0.25
AROCLOR-1221 0/4 -- -- -- 0.16 0.8 -- 0.32
AROCLOR-1232 0/4 -- -- -- 0.14 0.71 -- 0.28
AROCLOR-1242 0/4 -- -- -- 0.13 0.68 -- 0.27
AROCLOR-1248 0/4 -- -- -- 0.078 0.39 -- 0.16
AROCLOR-1254 0/4 -- -- -- 0.12 0.59 -- 0.24
AROCLOR-1260 0/4 -- -- -- 0.12 0.59 -- 0.24
AROCLOR-1262 4/4 18 J 75 J MR-FS-CC2 -- -- 39.5 39.5
AROCLOR-1268 4/4 7.6 J 20 J BQ1-FS-CC1 -- -- 13.9 13.9
TOTAL AROCLOR 4/4 25.6 89 MR-FS-CC2 -- -- 53.4 53.4
Inorganics (mg/kg)
ANTIMONY 1/4 0.27 J 0.27 J MR-FS-CC2 0.14 0.15 0.27 0.12
ARSENIC 0/4 -- -- -- 0.19 0.21 -- 0.10
BERYLLIUM 0/4 -- -- -- 0.012 0.014 -- 0.007
CADMIUM 0/4 -- -- -- 0.02 0.022 -- 0.01
CHROMIUM 4/4 0.11 J 2 MR-FS-CC2 -- -- 0.61 0.61
COPPER 4/4 0.6 J 1.7 J MR-FS-CC2 -- -- 1.1 1.1
LEAD 1/4 0.17 J 0.17 J MR-FS-CC2 0.12 0.13 0.17 0.09
MERCURY 4/4 0.038 0.055 MR-FS-CC1 -- -- 0.04 0.04
NICKEL 0/4 -- -- -- 0.32 0.36 0.17
SELENIUM 4/4 0.39 J 0.57 K BQ1-FS-WC1 -- -- 0.51 0.51
SILVER 0/4 -- -- -- 0.048 0.054 -- 0.03
THALLIUM 0/4 -- -- -- 0.17 0.19 -- 0.09
ZINC 4/4 6 7.6 BQ1-FS-WC1 -- -- 7.1 7.1
Miscellaneous (%)
LIPIDS 4/4 0.17 1.5 BQ1-FS-CC1 -- -- 0.71 0.71

Footnotes: Abbreviations:
1        Not a separate analytical measurement; summation of individual detected Aroclors. J          Estimated value

K         Biased high
PCB     Polychlorinated Biphenyls

Minimum 
Detection

Maximum 
Detection
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Associated Samples:
BQ1-FS-CC1
BQ1-FS-WC1
MR-FS-CC1
MR-FS-CC2



TABLE B-5

SUMMARY STATISTICS FOR FISH TISSUE DATA FROM REFERENCE - SHORELINE DEVELOPMENT
LOCKHEED MARTIN - MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND
PAGE 1 OF 2

Parameter Frequency of 
Detection

Sample with 
Maximum 
Detection

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Positive Results

Overall 
Average

Pesticides (ug/kg)
AROCLOR-1016 0/4 -- -- -- 0.12 0.62 -- 0.25
AROCLOR-1221 0/4 -- -- -- 0.16 0.8 -- 0.32
AROCLOR-1232 0/4 -- -- -- 0.14 0.71 -- 0.28
AROCLOR-1242 0/4 -- -- -- 0.13 0.68 -- 0.27
AROCLOR-1248 0/4 -- -- -- 0.078 0.39 -- 0.16
AROCLOR-1254 0/4 -- -- -- 0.12 0.59 -- 0.24
AROCLOR-1260 0/4 -- -- -- 0.12 0.59 -- 0.24
AROCLOR-1262 4/4 18 J 75 J MR-FS-CC2 -- -- 39.5 39.5
AROCLOR-1268 4/4 7.6 J 20 J BQ1-FS-CC1 -- -- 13.9 13.9
TOTAL AROCLOR 4/4 25.6 89 MR-FS-CC2 -- -- 53.4 53.4
Inorganics (mg/kg)
ANTIMONY 1/4 0.27 J 0.27 J MR-FS-CC2 0.14 0.15 0.27 0.12
ARSENIC 0/4 -- -- -- 0.19 0.21 -- 0.10
BERYLLIUM 0/4 -- -- -- 0.012 0.014 -- 0.007
CADMIUM 0/4 -- -- -- 0.02 0.022 -- 0.01
CHROMIUM 4/4 0.11 J 2 MR-FS-CC2 -- -- 0.61 0.61
COPPER 4/4 0.6 J 1.7 J MR-FS-CC2 -- -- 1.1 1.1
LEAD 1/4 0.17 J 0.17 J MR-FS-CC2 0.12 0.13 0.17 0.09
MERCURY 4/4 0.038 0.055 MR-FS-CC1 -- -- 0.04 0.04
NICKEL 0/4 -- -- -- 0.32 0.36 0.17
SELENIUM 4/4 0.39 J 0.57 K BQ1-FS-WC1 -- -- 0.51 0.51
SILVER 0/4 -- -- -- 0.048 0.054 -- 0.03
THALLIUM 0/4 -- -- -- 0.17 0.19 -- 0.09
ZINC 4/4 6 7.6 BQ1-FS-WC1 -- -- 7.1 7.1
Miscellaneous (%)
LIPIDS 4/4 0.17 1.5 BQ1-FS-CC1 -- -- 0.71 0.71

Footnotes: Abbreviations:
1        Not a separate analytical measurement; summation of individual detected Aroclors. J          Estimated value

K         Biased high
PCB     Polychlorinated Biphenyls

Minimum 
Detection

Maximum 
Detection
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SUMMARY STATISTICS FOR FISH TISSUE DATA FROM REFERENCE - SHORELINE DEVELOPMENT
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Associated Samples:
BQ1-FS-CC1
BQ1-FS-WC1
MR-FS-CC1
MR-FS-CC2
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