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Section 1 

Introduction 

Tetra Tech, Inc. (Tetra Tech) has prepared this Deep Groundwater Investigation Report 

Addendum for the Lockheed Martin Middle River Complex (MRC) in Middle River, Maryland 

(Figure 1-1) on behalf of Lockheed Martin Corporation (Lockheed Martin). This document is an 

addendum to the MRC Deep Groundwater Investigation Report (Tetra Tech, 2010a) and presents 

the results of a second round of groundwater level measurements and groundwater samples 

collected from four wells recently installed in a deep confined-aquifer at the MRC (hereafter 

referred to as “Round 2”). The Round 2 groundwater sampling and chemical analyses were 

conducted in accordance with the MRC Groundwater Monitoring Work Plan Addendum (Tetra 

Tech, 2010b). The locations of the four deep wells are shown in Figure 1-2. 

The MRC Deep Groundwater Investigation Report (Tetra Tech, 2010a) details the installation of 

four deep groundwater monitoring wells and the chemical analyses of the first round of 

groundwater samples collected from them (hereafter referred to as “Round 1”). In April–May 

2010, four deep groundwater monitoring wells were installed below the lower surficial-aquifer at 

the MRC to evaluate the presence of chemical contaminants beneath the surficial aquifer. The new 

wells were installed in sandy materials immediately overlying the thick clay of the Arundel 

Formation to assess the potential for site contaminants to impact the regional Patuxent Formation 

aquifer underlying the Arundel Formation. Accordingly, the new deep wells were installed at 

depths of 189 feet (MW93D), 196 feet (MW94D), 214 feet (MW95D), and 189 feet (MW96D). 

Round 1 groundwater samples were collected from the four deep wells in June 2010. Tetra Tech 

also performed other deep-well investigation tasks at the MRC, such as pre-drilling activities, 

geotechnical analyses of soil samples, Round 1 groundwater-level measurements, well 

surveying, and management of investigation-derived wastes (IDW) (documented in Tetra Tech 

2010a); therefore, details of these tasks are not repeated in this report.  
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Section 2 

Site Description 

Previous environmental investigations at the MRC have identified two main groundwater plumes 

of volatile organic compounds (VOCs) in the surficial aquifer in the southern portion of the 

MRC, south of the Middle River Aircraft Systems facility. One plume extends southwesterly 

from the Building A area to Cow Pen Creek (i.e., the Western Trichloroethene [TCE] Plume). 

The second plume extends southeasterly from the Building C area to Dark Head Cove (i.e., the 

Eastern TCE Plume). The plumes consist primarily of TCE and TCE-degradation products (i.e., 

dichloroethenes, vinyl chloride, etc.), which have been detected at concentrations exceeding 

Maryland groundwater standards. Benzene (a petroleum-related VOC) and several metals have 

also been detected at concentrations exceeding groundwater standards. 1,4-Dioxane has been 

detected in the Western TCE Plume at concentrations exceeding groundwater advisory levels and 

standards established by other states (Maryland currently has no groundwater standard for 

1,4-dioxane). Complete details of the site background, including previous investigations, 

geology, hydrogeology, and current conditions, are provided in the Site Characterization Report 

(Tetra Tech, 2006), Deep Groundwater Investigation Report (Tetra Tech, 2010a), and annual 

groundwater monitoring reports (Tetra Tech 2009, 2010c, and 2010d) and are not repeated here. 

  



 

7717 TETRA TECH • LOCKHEED MARTIN MIDDLE RIVER COMPLEX • DEEP GROUNDWATER INVESTIGATION REPORT ADDENDUM  PAGE 2-2 

 

This page intentionally left blank.



 

7717 TETRA TECH • LOCKHEED MARTIN MIDDLE RIVER COMPLEX • DEEP GROUNDWATER INVESTIGATION REPORT ADDENDUM  PAGE 3-1 

Section 3 

Investigation Approach  
and Methodology 

The Round 2 field program included measuring synoptic groundwater levels and collecting 

groundwater samples from the four deep wells for laboratory chemical analyses. Procedures used 

to measure and record groundwater levels, purge wells before sampling, collect groundwater 

samples, clean equipment, document field activities, and collect and handle IDW followed those 

detailed in Tetra Tech 2010a, and 2010b. Groundwater levels were measured on October 14, 

2010 and groundwater samples were collected on October 15–20, 2010. The groundwater level 

measurement sheet is provided in Appendix A. Well purge data and sampling log sheets are 

provided in Appendix B. 

Groundwater samples were analyzed for VOCs, 1,4-dioxane, Priority Pollutant metals (unfiltered 

and filtered), and hexavalent chromium using the methods listed in Tetra Tech 2010a and 2010b. 

TestAmerica Laboratories Inc. of North Canton, Ohio analyzed the groundwater samples. The 

laboratory chemical data were validated in accordance with procedures described in Tetra Tech 

2010a and 2010b. Data-validation reports, including completed chain-of-custody forms, are 

provided as Appendix C (on compact disc).  
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Section 4 

Results 

The following sections summarize the Round 2 (October 2010) groundwater elevation data and 

chemical results for groundwater samples collected from the four deep groundwater monitoring 

wells at the MRC. 

4.1 GROUNDWATER-LEVEL DATA 

Table 4-1 presents the October 14, 2010 groundwater-level measurements and computed static 

groundwater elevations for the four MRC deep wells. Figure 4-1 shows the groundwater-elevation 

contour map for the deep wells for this period. Static groundwater levels measured in the deep 

confined aquifer wells are reported at depths ranging from the top of the PVC well casing 

(approximately 0.3-feet below grade) at MW96D near Dark Head Cove to approximately 12-feet 

below grade at MW94D, in the central portion of the MRC. As shown in Figure 4-1, groundwater 

in the deep confined-aquifer flows southeast from the upgradient area of well MW93D area, 

toward wells MW94D and MW96D. Groundwater hydraulic-gradients range from 0.0024 

between wells MW93D and MW94D to 0.0059 between wells MW94D and MW96D. 

4.2 GROUNDWATER SAMPLING RESULTS 

Round 2 groundwater samples were collected from each of the new deep monitoring wells on 

October 15–20, 2010 and analyzed at an off-site laboratory for VOCs, 1,4-dioxane, Priority 

Pollutant metals (unfiltered and filtered), and hexavalent chromium. Analytical results are 

summarized in Table 4-2 and compared against Maryland groundwater standards (Maryland 

Department of the Environment, 2008). Complete chemical analytical results for Round 2 

groundwater samples are provided in Appendix D. 

Round 2 VOC and 1,4-dioxane results are consistent with Round 1 groundwater samples 

collected in June 2010. 1,4-Dioxane was not detected in either round, and all VOC 

concentrations for Rounds 1 and 2 are less than Maryland groundwater standards. Fewer VOCs 

were detected in the Round 2 samples than in the Round 1 samples. Consistent with the Round 1 
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results, Round 2 results do not indicate the presence of MRC target analytes such as TCE, 

TCE-degradation products, or 1,4-dioxane, but instead indicate only trace to low concentrations 

of several VOCs that are considered artifacts of the laboratory analyses or are from potable water 

used during drilling.  

Acetone detections are qualified as being present in laboratory control-blanks (i.e., data 

validation “B” qualifier); therefore, these concentrations are considered artifacts of the laboratory 

analyses. Several VOCs detected in the Round 1 samples (e.g., 4-methyl-2-pentanone, 

bromodichloromethane, chlorodibromomethane, chloromethane, and methylene chloride) were 

not detected in the Round 2 samples. Chloroform was consistently detected at lower 

concentrations in the Round 2 samples than in the Round 1 samples, and chloroform was not 

detected at MW94D this round. Chloroform, bromodichloromethane, and chlorodibromomethane 

are typically associated with potable water treated via chlorination performed by municipal water 

suppliers. The Round 2 chloroform detections are likely the result of water used in borehole 

drilling. 

2-Butanone and toluene were detected in the same wells (MW93D-MW95D) and at similar (but 

trace) concentrations in both sampling rounds. The source of these two VOCs is not clear. Both 

VOCs were detected at low concentrations near analytical detection limits in Rounds 1 and 2, but 

were not reported to be detected in laboratory blanks (i.e., data validation “B” qualifier). 

However, concentrations of these two VOCs are less than the groundwater standards. 

The Round 2 results for metals are similar to the Round 1 results; however, most Round 2 metal 

concentrations that exceed standards are typically 50% less than the Round 1 results. For well 

MW93D, unfiltered groundwater concentrations of five metals (arsenic, iron, lead, manganese, 

and vanadium) exceed groundwater standards. For wells MW94D and MW95D, only 

concentrations of iron and manganese (unfiltered and filtered) at MW94D and vanadium at 

MW95D exceed groundwater standards. Only the unfiltered iron concentration at MW96D 

exceeds the groundwater standard. Hexavalent chromium was not detected at MW96D. 

Hexavalent chromium samples for wells MW93D–MW95D were analyzed by the laboratory 

outside their holding times. However, total chromium concentrations, which represent the sum of 

both the hexavalent and trivalent chromium concentrations for the samples, were well below the 

Maryland groundwater standard. That is, the maximum, unfiltered, total chromium concentration 



 

7717 TETRA TECH • LOCKHEED MARTIN MIDDLE RIVER COMPLEX • DEEP GROUNDWATER INVESTIGATION REPORT ADDENDUM  PAGE 4-3 

of 65.6 micrograms per liter (µg/L) is less than the hexavalent chromium and chromium standard 

of 100 µg/L, and the other three total chromium sample results are less than 5 µg/L. The 

maximum, filtered, chromium sample concentration, which is considered more representative of 

the actual maximum dissolved chromium groundwater concentration, is 2.1 µg/L.  

Table 4-1 
DeepWell Groundwater Depths and Elevations October 14, 2010 

Deep Groundwater Investigation 
Lockheed Martin Middle River Complex, Middle River, Maryland 

Well ID Well elevation  
(ft NAVD)1,2 

October 14, 2010 

Depth to water (ft)2 Groundwater 
elevation (ft NAVD)1

MW93D 24.99 9.65 15.34 

MW94D 22.91 11.75 11.16 

MW95D 10.23 1.80 8.43 

MW96D 6.30 0.003 6.303 

1North American Vertical Datum of 1988. 
2Reference top of PVC well casing. 
3Groundwater flowed out of the casing top. Actual potentiometric surface may be higher. 

 

 



Table 4-2

Analytes Detected in Deep Well Groundwater Samples - October 2010
Deep Groundwater Investigation

Lockheed Martin Middle River Complex, Middle River, Maryland

SAMPLE ID:
 

MRC-MW93D-
101510

MRC-MW94D-
101510

MRC-MW95D-
101510 MRC-MW96D-102010

LABORATORY ID: MDE A0J180429002 A0J180429003 A0J180429004 A0J210616001

LOCATION: GROUNDWATER MRC-MW93D MRC-MW94D MRC-MW95D MRC-MW96D

SAMPLE DATE: STANDARD 10/15/2010 10/15/2010 10/15/2010 10/20/2010

VOLATILES (ug/L)

2-BUTANONE 700 0.66 J --  0.81 J --  

ACETONE 550 7.5 B 2.4 B 16 B --  

CARBON DISULFIDE 100 7.7 1 25 --  

CHLOROFORM 80 3.2 --  4.9 0.17 J

TOLUENE 1000 0.21 J 0.17 J 0.19 J --  

INORGANICS (ug/L)

ANTIMONY 6 0.46 J 0.15 J 0.72 J --  

ARSENIC 10 11.7 1.3 J 1 J 0.38 J

BARIUM 2000 257 J 33 L 221 L 14.3

BERYLLIUM 4 3 0.17 J --  0.11 J

CADMIUM 5 0.22 J 0.036 B --  0.025 B

CHROMIUM 100 65.6 4.6 0.85 J 1.5 J

COBALT 5.3 0.39 J 0.051 B 2

COPPER 1300 44 2 B 1.2 B 1.6 B

IRON 300 32100 L 3930 L 89.4 B 691

LEAD 15 39.8 J 2.1 L 0.12 B 0.38 B

MANGANESE 50 280 J 79.7 L 1.4 B 24.5

MOLYBDENUM 13.8 1.6 J 14.2 --  

NICKEL 73 22.7 3.8 0.66 B 4.6

SELENIUM 50 2.5 J --  0.58 J --  

SILVER 100 0.15 J --  --  --  

THALLIUM 2 0.13 B --  --  --  

VANADIUM 3.7 44.8 2.9 J 8 J 1.6 J

ZINC 5000 105 L 10.7 B 1.3 B 7.9 B

INORGANICS FILTERED (ug/L)

ANTIMONY 6 1.3 J 0.18 J 0.81 J --  

ARSENIC 10 4.3 J 0.83 J 1 J 0.29 J

BARIUM 2000 3.5 B 18.8 L 227 L 11

BERYLLIUM 4 0.02 B --  --  0.067 B

CADMIUM 5 --  --  --  0.027 B

CHROMIUM 100 0.17 B 0.065 B 2.1 0.41 B

COBALT 0.026 B 0.093 B 0.033 B 1.9

COPPER 1300 0.94 B 0.34 B 0.32 B 1.1 B

IRON 300 11.6 B 620 L 25.8 B 66 B

LEAD 15 0.046 B 0.02 B 0.041 B 0.44 B

MANGANESE 50 1.1 B 64.1 L 0.4 B 21

MOLYBDENUM 15.3 1.3 J 14.7 --  

NICKEL 73 0.4 B 1.3 B 1.1 B 4.1

SELENIUM 50 0.36 J --  0.56 J --  

THALLIUM 2 0.26 B --  --  --  

VANADIUM 3.7 2.8 J --  8 J 1.1 J

ZINC 5000 4 B 1.6 B 2.3 B 5.9 B

MDE - Maryland Department of the Environment, MDE (2008)

-- - Not detected at listed detection limit

B - Laboratory blank contamination

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

L - Positive result is considered to be biased low as a result of technical noncompliance

ug/l - micrograms per liter

Shaded value exceeds MDE groundwater standard
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APPENDIX A—GROUNDWATER-LEVEL MEASUREMENT SHEET 
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APPENDIX B—WELL-PURGE DATA  
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APPENDIX C—DATA VALIDATION REPORTS (ON CD) 
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APPENDIX D—CHEMICAL ANALYTICAL RESULTS 



Table D-1

Chemical Analytical Results for Deep Well Groundwater Samples, October 2010
Deep Groundwater Investigation

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 1 of 5

SAMPLE ID:
MRC-MW93D-

101510
MRC-MW94D-

101510
MRC-MW95D-

101510
MRC-MW96D-

102010

LABORATORY ID: A0J180429002 A0J180429003 A0J180429004 A0J210616001

LOCATION: MRC-MW93D MRC-MW94D MRC-MW95D MRC-MW96D

SAMPLE DATE: 10/15/2010 10/15/2010 10/15/2010 10/20/2010

VOLATILES (ug/L)

1,1,1,2-TETRACHLOROETHANE 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

1,1,2,2-TETRACHLOROETHANE 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

1,1-DICHLOROETHANE 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

1,1-DICHLOROPROPENE 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

1,2,3-TRICHLOROPROPANE 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

1,2,4-TRICHLOROBENZENE 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

1,2-DIBROMO-3-CHLOROPROPANE 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

1,2-DICHLOROBENZENE 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

1,2-DICHLOROPROPANE 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

1,3-DICHLOROPROPANE 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

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

2-BUTANONE 0.66 J 0.57 U 0.81 J 0.57 U

2-CHLOROETHYL VINYL ETHER 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

2-HEXANONE 0.41 U 0.41 U 0.41 U 0.41 U



Table D-1

Chemical Analytical Results for Deep Well Groundwater Samples, October 2010
Deep Groundwater Investigation

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 2 of 5

SAMPLE ID:
MRC-MW93D-

101510
MRC-MW94D-

101510
MRC-MW95D-

101510
MRC-MW96D-

102010

LABORATORY ID: A0J180429002 A0J180429003 A0J180429004 A0J210616001

LOCATION: MRC-MW93D MRC-MW94D MRC-MW95D MRC-MW96D

SAMPLE DATE: 10/15/2010 10/15/2010 10/15/2010 10/20/2010

4-CHLOROTOLUENE 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

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

ACETONE 7.5 B 2.4 B 16 B 1.1 U

BENZENE 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

BROMOCHLOROMETHANE 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

BROMOFORM 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

CARBON DISULFIDE 7.7 1 25 0.13 U

CARBON TETRACHLORIDE 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

CHLORODIBROMOMETHANE 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

CHLOROFORM 3.2 0.16 U 4.9 0.17 J

CHLOROMETHANE 0.3 U 0.3 U 0.3 U 0.3 U

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

CIS-1,3-DICHLOROPROPENE 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

DICHLORODIFLUOROMETHANE 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

ETHYL TERT-BUTYL ETHER 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

HEXACHLOROBUTADIENE 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



Table D-1

Chemical Analytical Results for Deep Well Groundwater Samples, October 2010
Deep Groundwater Investigation

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 3 of 5

SAMPLE ID:
MRC-MW93D-

101510
MRC-MW94D-

101510
MRC-MW95D-

101510
MRC-MW96D-

102010

LABORATORY ID: A0J180429002 A0J180429003 A0J180429004 A0J210616001

LOCATION: MRC-MW93D MRC-MW94D MRC-MW95D MRC-MW96D

SAMPLE DATE: 10/15/2010 10/15/2010 10/15/2010 10/20/2010

M+P-XYLENES 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

METHYLENE CHLORIDE 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

N-BUTYLBENZENE 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

O-XYLENE 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

STYRENE 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

TERT-BUTYLBENZENE 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

TETRACHLOROETHENE 0.29 U 0.29 U 0.29 U 0.29 U

TOLUENE 0.21 J 0.17 J 0.19 J 0.13 U

TOTAL XYLENES 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

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

TRICHLOROETHENE 0.17 U 0.17 U 0.17 U 0.17 U

TRICHLOROFLUOROMETHANE 0.21 U 0.21 U 0.21 U 0.21 U

VINYL ACETATE 0.19 U 0.19 U 0.19 U 0.19 U

VINYL CHLORIDE 0.22 U 0.22 U 0.22 U 0.22 U

SEMIVOLATILES (ug/L)

1,4-DIOXANE 0.49 U 0.49 U 0.49 U 0.49 U

INORGANICS (ug/L)

ANTIMONY 0.46 J 0.15 J 0.72 J 0.027 U

ARSENIC 11.7 1.3 J 1 J 0.38 J



Table D-1

Chemical Analytical Results for Deep Well Groundwater Samples, October 2010
Deep Groundwater Investigation

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 4 of 5

SAMPLE ID:
MRC-MW93D-

101510
MRC-MW94D-

101510
MRC-MW95D-

101510
MRC-MW96D-

102010

LABORATORY ID: A0J180429002 A0J180429003 A0J180429004 A0J210616001

LOCATION: MRC-MW93D MRC-MW94D MRC-MW95D MRC-MW96D

SAMPLE DATE: 10/15/2010 10/15/2010 10/15/2010 10/20/2010

BARIUM 257 J 33 L 221 L 14.3

BERYLLIUM 3 0.17 J 0.0059 U 0.11 J

CADMIUM 0.22 J 0.036 B 0.025 U 0.025 B

CHROMIUM 65.6 4.6 0.85 J 1.5 J

COBALT 5.3 0.39 J 0.051 B 2

COPPER 44 2 B 1.2 B 1.6 B

HEXAVALENT CHROMIUM 0.56 UR 0.56 UR 0.56 UR 0.56 U

IRON 32100 L 3930 L 89.4 B 691

LEAD 39.8 J 2.1 L 0.12 B 0.38 B

MANGANESE 280 J 79.7 L 1.4 B 24.5

MERCURY 0.1 U 0.1 U 0.1 U 0.1 U

MOLYBDENUM 13.8 1.6 J 14.2 0.27 U

NICKEL 22.7 3.8 0.66 B 4.6

SELENIUM 2.5 J 0.13 UL 0.58 J 0.13 U

SILVER 0.15 J 0.015 U 0.015 U 0.015 UL

THALLIUM 0.13 B 0.13 U 0.13 U 0.13 U

VANADIUM 44.8 2.9 J 8 J 1.6 J

ZINC 105 L 10.7 B 1.3 B 7.9 B

INORGANICS FILTERED (ug/L)

ANTIMONY 1.3 J 0.18 J 0.81 J 0.027 U

ARSENIC 4.3 J 0.83 J 1 J 0.29 J

BARIUM 3.5 B 18.8 L 227 L 11

BERYLLIUM 0.02 B 0.0059 U 0.0059 U 0.067 B

CADMIUM 0.025 U 0.025 U 0.025 U 0.027 B

CHROMIUM 0.17 B 0.065 B 2.1 0.41 B

COBALT 0.026 B 0.093 B 0.033 B 1.9



Table D-1

Chemical Analytical Results for Deep Well Groundwater Samples, October 2010
Deep Groundwater Investigation

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 5 of 5

SAMPLE ID:
MRC-MW93D-

101510
MRC-MW94D-

101510
MRC-MW95D-

101510
MRC-MW96D-

102010

LABORATORY ID: A0J180429002 A0J180429003 A0J180429004 A0J210616001

LOCATION: MRC-MW93D MRC-MW94D MRC-MW95D MRC-MW96D

SAMPLE DATE: 10/15/2010 10/15/2010 10/15/2010 10/20/2010

COPPER 0.94 B 0.34 B 0.32 B 1.1 B

IRON 11.6 B 620 L 25.8 B 66 B

LEAD 0.046 B 0.02 B 0.041 B 0.44 B

MANGANESE 1.1 B 64.1 L 0.4 B 21

MERCURY 0.1 U 0.1 U 0.1 U 0.1 U

MOLYBDENUM 15.3 1.3 J 14.7 0.27 U

NICKEL 0.4 B 1.3 B 1.1 B 4.1

SELENIUM 0.36 J 0.13 UL 0.56 J 0.13 U

SILVER 0.015 U 0.015 U 0.015 U 0.015 UL

THALLIUM 0.26 B 0.13 U 0.13 U 0.13 U

VANADIUM 2.8 J 0.43 U 8 J 1.1 J

ZINC 4 B 1.6 B 2.3 B 5.9 B

U - Not detected at listed detection limit.

UL - Nondetected value considered to be biased low as a result of technical noncompliance.

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

B - Laboratory blank contamination.

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

L - Positive result is considered to be biased low as a result of technical noncompliance.

ug/l - micrograms per liter.
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