
 

Summary Report for Soil and Groundwater Delineation— 
Block E, UST 2 

Lockheed Martin Middle River Complex,  
Middle River, Maryland 

Tetra Tech, Inc. (Tetra Tech) has prepared this report summarizing groundwater and soil 

delineation activities conducted April 8–17, 2014 near underground storage tank (UST) 2 in 

Block E at the Lockheed Martin Corporation (Lockheed Martin) Middle River Complex (MRC) 

in Middle River, Maryland. USTs 1 and 2 were discovered in Block E during installation of the 

groundwater remediation system. UST 1, with a nominal 500-gallon capacity, contained relatively 

low concentrations of petroleum constituents. UST 2, with a nominal 250-gallon capacity, 

contained full strength waste trichloroethene (TCE) product and high concentrations of other 

volatile organic compounds (VOCs). Both tanks contained solid materials and sludge, and their 

contents had leaked into underlying soil over time.  

The tanks were discovered on July 18–19, 2013. The tanks’ contents were transferred to drums that 

subsequently were properly disposed of off-site. Under Maryland Department of the Environment 

(MDE) supervision, the tanks were removed from the ground and cleaned on July 31, 2013. The 

excavations extended six to seven feet below grade. Soil removal near the USTs was completed on 

July 31 and August 26, 2013; two 20-cubic yard roll-off boxes (lined and covered) were filled with 

soil. This soil was characterized and then disposed of on November 11, 2013. Following soil 

removal, the excavations were backfilled with crusher run gravel. 

Groundwater levels measured in area wells are approximately five to six feet below grade; 

injection wells in this area were screened from 15 to 35 feet below grade. Water was collected in 

the excavations, but whether the water came from the hydrogeologic formation, infiltrated from 

beneath the nearby Building D foundation, or came from storm drains and French drains in the 

area is unknown.  
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The investigation consisted of the following activities: 

• Subcontractors and Tetra Tech personnel were mobilized to the field, including ordering 
of equipment and materials and oversight of utility clearance activities. Active “Miss 
Utility” tickets were already open for the proposed delineation locations. Enviroscan, Inc. 
(Enviroscan) cleared site utilities in accordance with Lockheed Martin Enterprise 
Operations—28 and the Lockheed Martin Minimum Requirements for Intrusive 
Fieldwork Work Plan.  

• A geophysical survey of the former Building D site was conducted along a 10- to 
15-foot-wide swath around portions of the building perimeter to identify unknown USTs 
and utilities. An area west of the foundation could not be accessed because it is heavily 
vegetated. Neither was a section of the area north of the foundation surveyed because this 
area contains up to 20 feet of fill material; therefore, possible USTs and utilities located 
below the original ground surface were out of range of the survey instruments. Initial 
field activities included an electromagnetic (EM) survey of the accessible portions of the 
building perimeter using an EM-61. The EM-61 data were then rough-processed to 
determine areas of suspected anomalies. The accessible areas were then scanned with 
ground-penetrating radar (GPR), paying special attention to anomalous areas identified 
during the EM survey. Following completion of these field activities, Enviroscan 
provided a report containing figures, analyses, and data interpretation (Attachment A). 
This report indicates two anomalies that appear consistent with USTs and seven others 
that are characteristic of USTs. 

• Soil and groundwater sampling were conducted near UST 2 using direct-push technology 
(DPT) (i.e., steel push probes): 

o Borings were advanced using a mobile DPT drill rig operated by a Maryland-licensed 
driller. Soil samples were collected using disposable sample collection sleeves (DPT 
macrocores) that allow soil to be collected in four-foot-long discrete intervals. 
Groundwater samples were collected via the dual-tube (DT) sampling system, using 
2.25- or 3.25-inch outer-diameter probe rods as an outer casing, and 1.0- or 1.25-inch 
outer-diameter rods for the inner rod string. A reusable three-foot-long stainless-steel 
groundwater sampler fitted with a one-foot screen was used to collect the 
groundwater samples. Push rods and stainless steel samplers/screens were 
decontaminated between samples. Boreholes were pressure grouted from the bottom 
of the borehole to ground surface using a tremie pipe. Horizontal coordinates for each 
boring were obtained using a global positioning system (GPS). Boring logs and 
sample record sheets are provided in Attachment B. 

o Soil borings were advanced at three locations (E-SB-1359 through E-SB-1361), as 
shown in Figure 1; two borings were advanced to a depth of 28 feet, and one was 
advanced to a depth of 35 feet. Soil from all borings was logged according to the 
Unified Soil Classification System (USCS) and screened for VOCs by monitoring 
headspace samples of soil using a portable photoionization detector (PID). The 
lithologic and field PID data were used to construct a lithological cross-section of the 
UST 2 area, which will be provided in the full UST 2 report. 
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o Soil samples for laboratory VOC analyses were collected from four to six depths 

using Terra Core® samplers. These samples were submitted to an off-site laboratory 
for VOC analysis. The target depths of the samples were amended in the field based 
on field screening and lithological observations.  

o Groundwater samples were collected via peristaltic pump from three locations 
(E-SB-1362 through E-SB-1364) shown on Figure 2 at four to six depths (at 
approximately 10, 15, 20, 25, 28, and 32 feet below grade). The exact sample 
intervals were determined based on review of the lithology of the adjacent soil boring 
(E-SB-1359 through E-SB-1361), and available groundwater. All samples were 
analyzed for VOCs at an off-site laboratory.  

o All samples were analyzed at the laboratory within a five-day turnaround. Sample 
container and preservation requirements are presented on the chain-of-custody forms 
in the data validation reports (Attachment C). 

• Investigation-derived waste (IDW) was generated during characterization sampling and 
consisted of all drill and soil cuttings, decontamination rinse water, excess soil from 
sampling, purge water, and personal protective equipment (PPE). PPE IDW was placed in 
trash bags and into a facility trash receptacle to be disposed of as general refuse. Soil 
cuttings and water were collected and stored in United States Department of 
Transportation (USDOT)-approved 55-gallon drums. IDW was characterized and 
disposed of in accordance with applicable state and federal regulations and the MRC 
waste management plan. 

Sampling results for soil near UST 2 in Table 1 are compared to the MDE residential and 

non-residential soil cleanup standards. Soil sampling results exceeding MDE residential soil 

standards are illustrated in Figure 1. Sampling results do not exceed the non-residential soil 

standards. A table including all soil sampling results (including non-detect concentrations) is in 

Attachment C. TCE is the only VOC detected above its MDE residential soil standard. TCE was 

detected in all 15 soil samples at concentrations ranging from 0.89J1 micrograms per kilogram 

(µg/kg) (E-SB-1359-28) to 6,300 µg/kg (E-SB-1361-20 and E-SB-1361-25). TCE in five 

samples exceeded the MDE residential soil standard (1,600 µg/kg), but all TCE concentrations 

were below the MDE non-residential-soil standard (7,200 µg/kg).  

The UST 2 groundwater sampling results in Table 2 are compared to the MDE groundwater 

cleanup standards. TCE, cis-1,2-dichlorethene (cis-1,2-DCE), and vinyl chloride (VC) were 

found at concentrations exceeding their respective MDE groundwater standards. 

1J indicates that the analyte is considered present in the sample. However, the value is estimated and 
may not be accurate or precise. 
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Groundwater-sample results exceeding standards are illustrated in Figure 2. A table including all 

groundwater sampling results (including the non-detect concentrations) is in Attachment C. 

Groundwater results are summarized below: 

• TCE was detected in all 15 samples at concentrations ranging from 0.56J µg/L 
(E-SB-1362-24) to 180,000 µg/L (E-SB-1364-24). Thirteen samples had TCE 
concentrations exceeding the MDE groundwater standard (5 µg/L).  

• cis-1,2-DCE was detected in eight samples at concentrations ranging from 0.23J µg/L 
(E-SB-1363-16) to 480J µg/L (E-SB-1364-12), but only the maximum detected 
concentration (480J µg/L) at E-SB-1364-12 exceeds the MDE groundwater standard 
(70 µg/L).  

• An exceedance (11J µg/L) of VC was detected in one sample (E-SB-1363-12) at a 
concentration more than five times its groundwater standard (2 µg/L). 

The laboratory diluted samples that contained significantly high VOC concentrations (all 

samples from boring E-SB-1364) to ensure that the results were within instrument calibration. 

Consequently, the detection limits for most VOCs in these sample analyses were increased to 

levels above the MDE groundwater standards. Most VOCs were not detected at these higher 

detection limits, and therefore cannot be compared to the groundwater standards.  
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Table 1

Chemical Results for Soil Samples - April 2014
Summary Report for Soil and Groundwater Delineation—Block E UST 2

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 1 of 3

LOCATION

SAMPLE ID
SAMPLE DATE
MATRIX
TOP DEPTH-FEET BELOW GRADE
BOTTOM DEPTH-FEET BELOW GRADE
VOLATILE ORGANIC COMPOUNDS (µg/kg)
1,1,2-TRICHLOROTRIFLUOROETHANE NA NA -- -- -- --
1,1-DICHLOROETHENE 5100000 390000 -- -- -- --
2-BUTANONE 61000000 4700000 -- -- -- --
ACETONE 92000000 7000000 -- -- -- --
CARBON DISULFIDE 10000000 780000 0.93 J 0.85 J -- --
CHLOROFORM 1000000 78000 -- -- -- --
CIS-1,2-DICHLOROETHENE 1000000 78000 0.95 J 4 1.4 J --
METHYLENE CHLORIDE 380000 85000 -- -- -- --
NAPHTHALENE 2000000 160000 -- -- -- --
TERTIARY-BUTYL ALCOHOL NA NA 17 J -- -- --
TRANS-1,2-DICHLOROETHENE 2000000 160000 -- -- -- --
TRICHLOROETHENE 7200 1600 5.5 26 9.7 0.89 J
VINYL CHLORIDE 4000 90 -- -- -- --
TENTATIVELY IDENTIFIED COMPOUNDS-VOLATILES (µg/kg)
BENZENEETHANAMINE, N-
[(PENTAFLUOROPHENYL

NA NA NA NA NA NA

BENZOIC ACID, 2-[(TRIMETHYLSILYL)OXY]-, NA NA NA NA NA NA

SO SO SO SO

15 20 25 28

MRC-E-SB-1359-15 MRC-E-SB-1359-20 MRC-E-SB-1359-25 MRC-E-SB-1359-28
MRC-E-SB-1359

MDE non-
residential

cleanup
standard (ug/kg)

MDE residential
cleanup
standard
(ug/kg)

13 18 23 26

20140417 20140417 20140417 20140417
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LOCATION

SAMPLE ID
SAMPLE DATE
MATRIX
TOP DEPTH-FEET BELOW GRADE
BOTTOM DEPTH-FEET BELOW GRADE
VOLATILE ORGANIC COMPOUNDS (µg/kg)
1,1,2-TRICHLOROTRIFLUOROETHANE NA NA
1,1-DICHLOROETHENE 5100000 390000
2-BUTANONE 61000000 4700000
ACETONE 92000000 7000000
CARBON DISULFIDE 10000000 780000
CHLOROFORM 1000000 78000
CIS-1,2-DICHLOROETHENE 1000000 78000
METHYLENE CHLORIDE 380000 85000
NAPHTHALENE 2000000 160000
TERTIARY-BUTYL ALCOHOL NA NA
TRANS-1,2-DICHLOROETHENE 2000000 160000
TRICHLOROETHENE 7200 1600
VINYL CHLORIDE 4000 90
TENTATIVELY IDENTIFIED COMPOUNDS-VOLATILES (µg/kg)
BENZENEETHANAMINE, N-
[(PENTAFLUOROPHENYL

NA NA

BENZOIC ACID, 2-[(TRIMETHYLSILYL)OXY]-, NA NA

MDE non-
residential

cleanup
standard (ug/kg)

MDE residential
cleanup
standard
(ug/kg)

1.3 J -- 1.2 J -- -- --
0.66 J -- -- -- -- --

2.7 J -- -- -- -- --
18 J -- -- -- -- --

1.1 J -- -- -- -- --
-- -- -- -- -- --

63 56 52 230 3 J 70 J
-- 1.1 J -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

0.41 J -- -- -- -- --
150 110 980 J 520 1000 J 5600
3.1 J 0.55 J 1.5 J -- -- --

NA NA NA NA NA NA

NA NA NA NA NA NA

105

MRC-E-SB-1360-10 MRC-E-SB-1360-15 MRC-E-SB-1360-20 MRC-E-SB-1360-25 MRC-E-SB-1360-28
20140417

MRC-E-SB-1360-5
20140416

8
SO
3

20140416 20140417 20140417 20140417

25 28
23 26

MRC-E-SB-1360

13 18
15 20

SO SO SO SO SO
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LOCATION

SAMPLE ID
SAMPLE DATE
MATRIX
TOP DEPTH-FEET BELOW GRADE
BOTTOM DEPTH-FEET BELOW GRADE
VOLATILE ORGANIC COMPOUNDS (µg/kg)
1,1,2-TRICHLOROTRIFLUOROETHANE NA NA
1,1-DICHLOROETHENE 5100000 390000
2-BUTANONE 61000000 4700000
ACETONE 92000000 7000000
CARBON DISULFIDE 10000000 780000
CHLOROFORM 1000000 78000
CIS-1,2-DICHLOROETHENE 1000000 78000
METHYLENE CHLORIDE 380000 85000
NAPHTHALENE 2000000 160000
TERTIARY-BUTYL ALCOHOL NA NA
TRANS-1,2-DICHLOROETHENE 2000000 160000
TRICHLOROETHENE 7200 1600
VINYL CHLORIDE 4000 90
TENTATIVELY IDENTIFIED COMPOUNDS-VOLATILES (µg/kg)
BENZENEETHANAMINE, N-
[(PENTAFLUOROPHENYL

NA NA

BENZOIC ACID, 2-[(TRIMETHYLSILYL)OXY]-, NA NA

MDE non-
residential

cleanup
standard (ug/kg)

MDE residential
cleanup
standard
(ug/kg)

-- -- -- -- 1.9 J
-- -- -- -- 2.9 J
-- -- -- -- --
-- -- -- -- 7.3 J
-- -- -- -- --
-- -- -- -- 1.7 J

17 J 19 J 43 J 42 J 6.8
-- -- -- -- 3.7 J

19 J -- -- -- --
-- -- -- -- --
-- -- -- -- --

1400 J 6300 6300 5700 J 2800 J
-- -- -- -- --

NA NA NA 270 NJ NA

350 NJ NA NA NA NA

-- = not detected
E - Block E
J - estimated concentration
MDE - Maryland Department of the Environment
MRC - Middle River Complex
NA - standard not available (second column) or not analyzed (all other columns)
NJ - analyte tentatively identified and presumed present; concentration is estimated
SB - soil boring
SO - soil
µg/kg - micrograms per kilogram (i.e., parts per billion)

Gray shading - result exceeds the MDE residential cleanup standard for soil

SO

MRC-E-SB-1361
MRC-E-SB-1361-15 MRC-E-SB-1361-20 MRC-E-SB-1361-25

20140416
SO SO

MRC-E-SB-1361-30 MRC-E-SB-1361-35
20140416

35
3228

25
13 18 23
15 20 30

SO SO
20140416 20140416 20140416



Table 2

Chemical Results for Groundwater Samples—April 2014
Summary Report for Soil and Groundwater Delineation—Block E UST 2

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 1 of 3

LOCATION
SAMPLE ID
SAMPLE DATE
MATRIX
TOP DEPTH-FEET BELOW GRADE standard
BOTTOM DEPTH-FEET BELOW GRADE (µg/L)
VOLATILE ORGANIC COMPOUNDS (µg/L)
1,1-DICHLOROETHANE 90 0.85 J -- -- --
2-BUTANONE 700 -- 1.2 J -- --
ACETONE 550 -- 3.9 J 2.2 J 2.8 J
CARBON DISULFIDE 100 -- -- -- 0.62 J
CARBON TETRACHLORIDE 5 -- -- -- --
CHLOROFORM 80 -- 0.41 J 0.18 J 0.68 J
CIS-1,2-DICHLOROETHENE 70 1.8 0.39 J -- 1.7
METHYL TERT-BUTYL ETHER 20 -- -- -- 1.7
TRICHLOROETHENE 5 22 7.7 0.56 J 1.9
VINYL CHLORIDE 2 -- -- -- --
TENTATIVELY IDENTIFIED COMPOUNDS-VOLATILES (µg/L)
1-PROPENE, 2-METHYL- NA NA NA NA 1.7 NJ

MDE
groundwater

MRC-E-SB-1362-15 MRC-E-SB-1362-20 MRC-E-SB-1362-24 MRC-E-SB-1362-28
20140417 20140417 20140417 20140418

MRC-E-SB-1362

GW GW GW GW
12 16 20 24
16 20 24 28
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Lockheed Martin Middle River Complex, Middle River, Maryland
Page 2 of 3

LOCATION
SAMPLE ID
SAMPLE DATE
MATRIX
TOP DEPTH-FEET BELOW GRADE standard
BOTTOM DEPTH-FEET BELOW GRADE (µg/L)
VOLATILE ORGANIC COMPOUNDS (µg/L)
1,1-DICHLOROETHANE 90
2-BUTANONE 700
ACETONE 550
CARBON DISULFIDE 100
CARBON TETRACHLORIDE 5
CHLOROFORM 80
CIS-1,2-DICHLOROETHENE 70
METHYL TERT-BUTYL ETHER 20
TRICHLOROETHENE 5
VINYL CHLORIDE 2
TENTATIVELY IDENTIFIED COMPOUNDS-VOLATILES (µg/L)
1-PROPENE, 2-METHYL- NA

MDE
groundwater

-- -- -- -- --
-- -- -- -- --
-- -- -- -- 1.7 J
-- -- -- -- --
-- -- -- 0.37 J 0.21 J
-- -- -- 0.33 J 1

28 0.23 J -- -- 2.6
-- -- -- -- 2.8

630 9.7 160 19 5.3
11 J -- -- -- --

NA NA NA NA NA

20140418 20140418 20140418 2014041820140418

MRC-E-SB-1363
MRC-E-SB-1363-12 MRC-E-SB-1363-16 MRC-E-SB-1363-20 MRC-E-SB-1363-24 MRC-E-SB-1363-28

GW GW GW GW GW
12 16 20 278

24 2812 16 20
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Chemical Results for Groundwater Samples—April 2014
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LOCATION
SAMPLE ID
SAMPLE DATE
MATRIX
TOP DEPTH-FEET BELOW GRADE standard
BOTTOM DEPTH-FEET BELOW GRADE (µg/L)
VOLATILE ORGANIC COMPOUNDS (µg/L)
1,1-DICHLOROETHANE 90
2-BUTANONE 700
ACETONE 550
CARBON DISULFIDE 100
CARBON TETRACHLORIDE 5
CHLOROFORM 80
CIS-1,2-DICHLOROETHENE 70
METHYL TERT-BUTYL ETHER 20
TRICHLOROETHENE 5
VINYL CHLORIDE 2
TENTATIVELY IDENTIFIED COMPOUNDS-VOLATILES (µg/L)
1-PROPENE, 2-METHYL- NA

MDE
groundwater

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

480 J -- -- -- -- 13 J
-- -- -- -- -- 17 J

24,000 38,000 130,000 180,000 27,000 1,100
-- -- -- -- -- --

NA NA NA NA NA NA

-- = not detected
E - Block E
GW - groundwater
J - estimated concentration
MDE - Maryland Department of the Environment
MRC - Middle River Complex
NA - standard not available (second column) or not analyzed (all other columns)
NJ - analyte tentatively identified and presumed present; concentration is estimated
SB - soil boring
µg/L - micrograms per liter (i.e., parts per billion)

20140418 20140418 20140418 20140418 2014041820140418
MRC-E-SB-1364-24 MRC-E-SB-1364-28 MRC-E-SB-1364-32

MRC-E-SB-1364
MRC-E-SB-1364-12 MRC-E-SB-1364-16 MRC-E-SB-1364-20

GW GW GWGW GW GW
8
12

Gray shading - result exceeds the MDE groundwater standard

24 28 32
20 24 28

16 20
12 16



 

FIGURES  

8042 SUMMARY REPORT FOR SOIL AND GROUNDWATER DELINEATION •  
UST 2 BLOCK E • LOCKHEED MARTIN MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND 



!U

!U
!U

!U

!U

!U

!U

!U
!U

!U

!U

!U

!U

!(

!(

!(

UST 1

UST 2

MRC-E-SB-1359
NO EXCEEDANCES

MRC-E-SB-1361
TRICHLOROETHENE 6300 (18' - 20')
TRICHLOROETHENE 6300 (23' - 25')
TRICHLOROETHENE 5700 J (28' - 30')
TRICHLOROETHENE 2800 J (32' - 35')

MRC-E-SB-1360
TRICHLOROETHENE 5600 (26' - 28')

FORMER BUILDING D
BASEMENT SLAB

BLOCK 'E'

500,000-gallon
Water Tank

Water Tank
Service

Buildings

CHESAPEAKE PARK PLAZA

MRC-MW74C

MRC-MW74B

MRC-MW74A

MRC-MW73B

MRC-MW72B

MRC-MW37C

MRC-MW37B

MRC-MW112A

MRC-PZ01B

MRC-PZ01A

MRC-MW73A

MRC-MW36A

MRC-MW105A

Map Document: (PGH P:\GIS\Middle_River\MapDocs\MXD\block_e_ust2_soil_exceedances_may2014.mxd)
06/18/14 -- JEE

DATE MODIFIED: CREATED BY:
06/18/14 JEE

±

Lockheed Martin Middle River Complex
Middle River, Maryland

0 4020 Feet

FIGURE 1

ANALYTES EXCEEDING SOIL STANDARDS
UST #2 DELINEATION - BLOCK E

Concentrations in micrograms per kilogram (µg/kg).

MDE Soil Standards (µg/kg):
Non-Residential Residential

Trichloroethene 7200 1600

LEGEND
!( SOIL SAMPLE LOCATION

!U GROUNDWATER MONITORING WELL

ESTIMATED VALUE

UNDERGROUND STORAGE TANK

J

UST

Location ID
Analyte Concentration Depth Range (ft)



!U

!U
!U

!U

!U

!U

!U

!U
!U

!U

!U

!U

!U

!(

!(

!(

UST 1

UST 2

FORMER BUILDING D
BASEMENT SLAB

BLOCK 'E'

500,000-gallon
Water Tank

Water Tank
Service

Buildings

MRC-E-SB-1362
TRICHLOROETHENE 22 (12' - 16')
TRICHLOROETHENE 7.7 (16' - 20')

MRC-E-SB-1363
TRICHLOROETHENE 630 (8' - 12')
VINYL CHLORIDE 11 J (8' - 12')
TRICHLOROETHENE 9.7 (12' - 16')
TRICHLOROETHENE 160 (16' - 20')
TRICHLOROETHENE 19 (20' - 24')
TRICHLOROETHENE 5.3 (24' - 28')

MRC-E-SB-1364
CIS-1,2-DICHLOROETHENE 480 J (8' - 12')
TRICHLOROETHENE 24000 (8' - 12')
TRICHLOROETHENE 38000 (12' - 16')
TRICHLOROETHENE 130000 (16' - 20')
TRICHLOROETHENE 180000 (20 - 24')
TRICHLOROETHENE 27000 (24' - 28')
TRICHLOROETHENE 1100 (28' - 32')

CHESAPEAKE PARK PLAZA

MRC-MW74C

MRC-MW74B

MRC-MW74A

MRC-MW73B

MRC-MW72B

MRC-MW37C

MRC-MW37B

MRC-MW112A

MRC-PZ01B

MRC-PZ01A

MRC-MW73A

MRC-MW36A

MRC-MW105A

Map Document: (PGH P:\GIS\Middle_River\MapDocs\MXD\block_e_ust2_gw_exceedances_may2014.mxd)
06/18/14 -- JEE

DATE MODIFIED: CREATED BY:
06/18/14 JEE

±

Lockheed Martin Middle River Complex
Middle River, Maryland

0 4020 Feet

FIGURE 2

ANALYTES EXCEEDING GROUNDWATER
STANDARDS AT SOIL BORING LOCATIONS
APRIL 2014
UST #2 DELINEATION - BLOCK E

Concentrations in micrograms per liter (µg/L).

MDE Standards (µg/L):
Trichloroethene
cis-1,2-Dichloroethene
Vinyl Chloride

LEGEND

!(
PROBE GROUNDWATER
SAMPLE LOCATION - 2014

!U GROUNDWATER MONITORING WELL

ESTIMATED VALUE

UNDERGROUND STORAGE TANK

J

UST

Location ID
Analyte Concentration Depth Range (ft)

5
2
2



 

ATTACHMENT A—GEOPHYSICAL SURVEY REPORT 
  

8042 SUMMARY REPORT FOR SOIL AND GROUNDWATER DELINEATION •  
UST 2 BLOCK E • LOCKHEED MARTIN MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND 



 

                       
   
               1051 Columbia Avenue ● Lancaster, PA 17603 ● 717.396.8922 ● Fax 717.396.8746 ● email@enviroscan.com ● www.enviroscan.com         
 

 
 
 
 
 
 
 
 
 

Final Report 
Geophysical Survey 

Subsurface UST Detection/Delineation 
~3000’ x 15’ Area Surrounding Former Concrete Building “D” Foundation 

Block E 
Middle River Complex 

Middle River, MD 
Enviroscan Reference Number 041406 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared For: Tetra Tech NUS, Inc. 
Prepared By: Enviroscan, Inc. 

May 21, 2014 
 
 



 

                       
   
             1051 Columbia Avenue ● Lancaster, PA 17603 ● 717.396.8922 ● Fax 717.396.8746 ● email@enviroscan.com ● www.enviroscan.com         
 

 
 
May 21, 2014 

 
 
Mr. Anthony Apanavage 
Tetra Tech NUS, Inc. 
20251 Century Boulevard 
Suite 200 
Germantown, MD 20874-7114 

 
RE: Geophysical Survey 

Subsurface UST Detection/Delineation 
~3000’ x 15’ Area Surrounding Former Concrete Building “D” Foundation 
Block E 
Middle River Complex 
Middle River, MD 
Enviroscan Reference Number 041406 

 
Dear Mr. Apanavage: 
 

Pursuant to the specifications of our proposal, dated April 2, 2014, Enviroscan, Inc. 
conducted a multi-technique geophysical survey at the above-referenced site on April 9 and 11, 
2014.  The purpose of the survey was to detect/delineate suspected underground storage tanks 
(USTs) below a 15-foot-wide perimeter around the foundation of the former Building D in Block 
E of the Middle River Complex. 

 

Methods 
 

In order to delineate the suspected USTs, Enviroscan performed a multi-technique 
survey.  The equipment utilized included:   

 
 a Geonics Ltd. EM-61 MK2MK2 metal detector to detect any metallic USTs 

below portions of the survey area without reinforced concrete;  
 

 a GSSI UtilityScan DF ground penetrating radar (GPR) system to image below 
areas with reinforced concrete at the surface and to scan grass and gravel areas as 
a secondary method of detection, due to possible metallic interference in the EM 
data by the nearby reinforced concrete pad and known subsurface metallic 
utilities.  
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EM-61 MK2 Survey 

 
 The EM-61 MK2 uses a one-meter by ½-meter coil to transmit 150 electromagnetic 

pulses per second into the ground at each measurement station.  During the off-time between 
transmitted pulses, a receiver coil measures the decay of transient electrical currents induced by 
the transmitted pulses.  The decay is characterized by recording the strength of the transient 
electrical currents (in milliVolts) at four different delays or time gates following shut-off of the 
applied field.  Electrical currents in moderately conductive earth materials (e.g. electrolytic soils) 
dissipate rapidly, leaving the more prolonged currents due to buried metallic objects.  The EM-
61 MK2 measures the surficial electrical potential due to the prolonged subsurface currents, 
providing a digital read-out of the relative metallic content of the subsurface.   

  
To complete the EM-61 MK2 survey, a system of profiles (at approximately 3-foot 

intervals) was surveyed by hand-towing the EM-61 MK2 along the perimeter of the former 
Building D out to a distance of 15 feet from the former walls (see Figure 1).  Data were collected 
at a rate of four readings per second (for an average station spacing of approximately one foot).  
Location control was maintained using a Topcon GMS-110 global positioning system (GPS) 
receiver. The GPS positions were collected with real-time differential correction, using the 
corrections from a coastguard beacon in Annapolis, MD.  The resulting differential GPS (DGPS) 
positions have an accuracy of better than two feet.  GPS and EM data were fed simultaneously to 
a Juniper System Allegro data logger running RTMap 61 software by Geomar, Inc.  This 
software allows display of the data coverage in real time to ensure complete site coverage. 

 
Results of the EM-61 MK2 survey are depicted as contours of the individual EM-61 

MK2 station measurements in Figure 2, overlain on a facility base map and on the results of past 
utility surveys performed by Enviroscan.  The EM-61 MK2 records four measurements spaced 
by time (time gates) after the initial transmit pulse.  Gate 1 reads responses from metal targets of 
all depth and size within the range and sensitivity of the instrument. Gate 2 filters out the 
smallest targets.  Gates 3 and 4 read responses from large targets, with Gate 3 showing the least 
interference from smaller targets.  The purpose of this survey was to detect and delineate 
suspected USTs.   
 

Ground Penetrating Radar Survey 

 
GPR systems produce cross-sectional images of subsurface features and layers by 

continuously emitting pulses of radar-frequency energy from a scanning antenna as it is towed 
along a survey profile.  The radar pulses are reflected by interfaces between materials with 
differing dielectric properties.  The reflections return to the antenna and are displayed on a video 
monitor as a continuous cross-section in real time.  Disturbed soils, metal, stone, and wood 
targets, as well as subsurface voids produce subtle but recognizable reflections.   
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Enviroscan performed GPR scanning of the survey area using a GSSI UtilityScan DF 
GPR controller, along with a dual frequency 800/300 MHz scanning antenna with an optical 
survey wheel for accurate scanning distance control.  Similar to the EM-61 MK2, the GPR 
profiles were located in a 15-foot swath along the outer edge of the former Building D (see 
Figure 1).  The GPR data were collected and synchronized with the same Topcon GMs-110 
described above.  During data collection, the GPR images were inspected in real-time for any 
GPR reflections that are characteristic of metallic USTs such as high-amplitude parabolic 
reflections. Anomalies identified in the field were marked with semi-permanent marking paint.  
The recorded data were then downloaded and further analyzed for more subtle anomalies that 
may have been overlooked during the data collection.  Anomalies found in the records were 
positioned utilizing the synchronized GPS data. The GPR anomalies are depicted in Figure 2 
overlain on the EM-61 MK2 data as green- and yellow-outlined rectangles.  Green rectangles 
indicate suspected USTs.  These are GPR anomalies that have all the characteristics of a buried 
metallic UST.  Yellow rectangles indicate a possible UST. These are GPR anomalies that have 
some of the characteristics of a buried metallic UST.  

 

Results Summary 
 
The survey results are depicted in Figures 1 and 2. Figure 1 depicts the survey area. 

Please note that the entire west side of the former Building D perimeter was heavily vegetated 
and could not be surveyed.  Also note that a large portion of the northern side of the perimeter 
was underneath up to 20 feet of fill material, placing the original ground surface out of range of 
the EM-61 MK2 and GPR instruments. 

 
The EM-61 MK2 and GPR survey results are depicted in Figure 2.  Please note that the 

southeastern corner of the survey area is enhanced with the EM-61 MK2 data collected in that 
area in 2012.  The EM-61 MK2 data show a great deal of subsurface metallic influence.  The 
entire eastern side of the survey area has an average reading in the 1000’s of millivolts (mV), 
indicating the presence of reinforced concrete. The southern side of the survey area similarly 
shows high background levels, most likely from the stormwater and fire water lines that run east 
to west through the survey area.  The northern side shows less influence from underground 
utilities.  The EM-61 MK2 data are also influenced by the numerous reinforced concrete pads 
dispersed throughout the survey area.  Known concrete pads are labeled as such on Figure 2.  
The metallic reinforcing renders the EM-61 MK2 insensitive to metallic objects below the pad 
and interferes with the GPR signal penetration.  The GPR data were examined closely where 
reinforced concrete pads were encountered and filters were utilized to minimize the interference; 
however, it is still possible for a UST to not be detectable with GPR when it is positioned 
beneath a reinforced concrete pad. 
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The EM-61 MK2 data clearly reveal three metallic anomalies not associated with any 
known subsurface utilities or surficial metal (see Possible USTs A and B, and EM Anomaly A). 
Possible UST B is coincident with a GPR anomaly that was also tagged as a Possible UST. EM 
Anomaly A is located on the north side of the survey area. GPR scanning of this anomaly 
revealed highly disturbed soils within a square footprint.  Visual observations during the field 
survey noted that the grass was noticeably stunted and brown within the GPR anomaly square.  
This anomaly is most likely the result of a demolished structure or remnant buried concrete pad. 

 
The GPR survey revealed two suspected USTs during the field survey (see Suspected 

USTs 1 and 2) and four additional possible USTs (see Possible USTs D through G).  Due to the 
high background levels present in the EM-61 MK2 data, it is possible that a tank-sized metallic 
object could be overshadowed and not clearly visible in the EM data. For example, both 
Suspected USTs 1 and 2 are not clearly evident in the EM-61 MK2 data when compared to the 
background.  This possibility was recognized before the field survey.  The recording and post-
processing of the GPR data was completed to minimize the possibility of missing a UST. 

 
It is Enviroscan’s recommendation that the Suspected USTs, possible USTs, and EM 

Anomaly A should be further investigated.  Furthermore, Enviroscan suggests that in the event 
that the reinforced concrete is removed from the perimeter survey area, the EM-61 MK2 survey 
be repeated to re-scan these areas for possible USTs. 

 
Limitations 

 
The above-referenced geophysical survey was completed using standard and/or routinely 

accepted practices of the geophysical industry and equipment representing the best available 
technology.  Enviroscan does not accept responsibility for survey limitations due to inherent 
technological limitations or unforeseen site-specific conditions.  However, we make every effort 
to identify and notify the client of such limitations or conditions.   
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As always, we appreciate this opportunity to have worked with you.  If you have any 
questions, please do not hesitate to contact me. 

 
Sincerely, 
Enviroscan, Inc. 

 
William E. Steinhart III, M.Sc., P.G. 
Principal Geophysicist 
 
Technical Review By: 
Enviroscan, Inc. 

 
Felicia Kegel Bechtel, M.Sc., P.G. 
President 
 

enc.:  Figure 1:   Location of Building D Perimeter Survey 
Figure 2:   EM-61 and GPR Survey Results E Block 
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Table C-1
Chemical Results for Soil Samples-UST 2-April 2014

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 1 of 7

LOCATION MRC-E-SB-1359 MRC-E-SB-1359 MRC-E-SB-1359 MRC-E-SB-1359 MRC-E-SB-1360 MRC-E-SB-1360
SAMPLE ID MRC-E-SB-1359-15 MRC-E-SB-1359-20 MRC-E-SB-1359-25 MRC-E-SB-1359-28 MRC-E-SB-1360-10 MRC-E-SB-1360-5
SAMPLE DATE 4/17/2014 4/17/2014 4/17/2014 4/17/2014 4/16/2014 4/16/2014
VOLATILES (UG/KG)
1,1,1,2-TETRACHLOROETHANE 0.5 U 0.43 U 0.56 U 0.59 U 0.66 U 0.52 U
1,1,1-TRICHLOROETHANE 0.45 U 0.39 U 0.5 U 0.53 U 0.6 U 0.47 U
1,1,2,2-TETRACHLOROETHANE 0.27 U 0.24 U 0.31 U 0.32 U 0.36 U 0.28 U
1,1,2-TRICHLOROTRIFLUOROETHANE 1 U 0.9 U 1.2 U 1.2 U 1.4 U 1.3 J
1,1-DICHLOROETHANE 0.29 U 0.25 U 0.32 U 0.34 U 0.38 U 0.3 U
1,1-DICHLOROETHENE 0.42 U 0.36 U 0.47 U 0.49 U 0.55 U 0.66 J
1,1-DICHLOROPROPENE 0.24 U 0.21 U 0.27 U 0.28 U 0.32 U 0.25 U
1,2,3-TRICHLOROBENZENE 0.31 U 0.26 U 0.34 U 0.36 U 0.4 U 0.32 U
1,2,3-TRICHLOROPROPANE 0.72 U 0.62 U 0.81 U 0.85 U 0.96 UJ 0.75 U
1,2,3-TRIMETHYLBENZENE 0.14 U 0.12 U 0.15 U 0.16 U 0.18 U 0.14 U
1,2,4-TRICHLOROBENZENE 0.22 U 0.19 U 0.24 U 0.26 U 0.29 U 0.22 U
1,2,4-TRIMETHYLBENZENE 0.52 U 0.45 U 0.59 U 0.62 U 0.69 U 0.54 U
1,2-DIBROMO-3-CHLOROPROPANE 1 U 0.9 U 1.2 U 1.2 U 1.4 UJ 1.1 UJ
1,2-DIBROMOETHANE 0.4 U 0.35 U 0.45 U 0.47 U 0.53 U 0.42 U
1,2-DICHLOROBENZENE 0.29 U 0.25 U 0.32 U 0.34 U 0.38 U 0.3 U
1,2-DICHLOROETHANE 0.27 U 0.24 U 0.31 U 0.32 U 0.36 UJ 0.28 U
1,2-DICHLOROPROPANE 0.55 U 0.48 U 0.62 U 0.65 U 0.73 U 0.57 U
1,3-DICHLOROBENZENE 0.28 U 0.24 U 0.32 U 0.33 U 0.37 U 0.29 U
1,3-DICHLOROPROPANE 0.27 U 0.24 U 0.31 U 0.32 U 0.36 U 0.28 U
1,4-DICHLOROBENZENE 0.53 U 0.46 U 0.59 U 0.63 U 0.7 U 0.55 U
2,2-DICHLOROPROPANE 0.76 U 0.65 U 0.85 U 0.89 U 1 U 0.78 U
2-BUTANONE 1.1 U 0.97 U 1.3 U 1.3 U 1.5 UJ 2.7 J
2-CHLOROETHYL VINYL ETHER 1.1 U 0.97 U 1.3 U 1.3 U 1.5 UJ 1.2 UJ
2-CHLOROTOLUENE 0.32 U 0.28 U 0.36 U 0.38 U 0.43 U 0.33 U
2-HEXANONE 0.51 U 0.44 U 0.57 U 0.6 U 0.67 UJ 0.52 UJ
4-CHLOROTOLUENE 0.33 U 0.28 U 0.37 U 0.39 U 0.44 U 0.34 U
4-ISOPROPYLTOLUENE 0.17 U 0.15 U 0.19 U 0.2 U 0.22 U 0.17 U
4-METHYL-2-PENTANONE 0.43 U 0.37 U 0.49 U 0.51 U 0.57 UJ 0.45 UJ
ACETONE 5.1 U 4.4 U 5.7 U 6 U 6.7 UJ 18 J
BENZENE 0.18 U 0.16 U 0.21 U 0.22 U 0.24 U 0.19 U
BROMOBENZENE 0.27 U 0.23 U 0.3 U 0.31 U 0.35 U 0.27 U
BROMOCHLOROMETHANE 0.57 U 0.49 U 0.64 U 0.67 U 0.75 U 0.59 U
BROMODICHLOROMETHANE 0.23 U 0.19 U 0.25 U 0.27 U 0.3 U 0.23 U
BROMOFORM 0.27 U 0.23 U 0.3 U 0.31 U 0.35 UJ 0.27 U
BROMOMETHANE 0.43 U 0.37 U 0.49 U 0.51 U 0.57 U 0.45 UJ
CARBON DISULFIDE 0.93 J 0.85 J 1.1 U 1.1 U 0.47 UJ 1.1 J
CARBON TETRACHLORIDE 0.3 U 0.26 U 0.33 U 0.35 U 0.39 U 0.31 U
CHLOROBENZENE 0.27 U 0.23 U 0.3 U 0.31 U 0.35 U 0.27 U



Table C-1
Chemical Results for Soil Samples-UST 2-April 2014

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 2 of 7

LOCATION MRC-E-SB-1359 MRC-E-SB-1359 MRC-E-SB-1359 MRC-E-SB-1359 MRC-E-SB-1360 MRC-E-SB-1360
SAMPLE ID MRC-E-SB-1359-15 MRC-E-SB-1359-20 MRC-E-SB-1359-25 MRC-E-SB-1359-28 MRC-E-SB-1360-10 MRC-E-SB-1360-5
SAMPLE DATE 4/17/2014 4/17/2014 4/17/2014 4/17/2014 4/16/2014 4/16/2014
CHLORODIBROMOMETHANE 0.44 U 0.38 U 0.5 U 0.52 U 0.58 U 0.46 U
CHLOROETHANE 0.69 U 0.6 U 0.77 U 0.82 U 0.91 U 0.72 U
CHLOROFORM 0.23 U 0.2 U 0.26 U 0.27 U 0.31 U 0.24 U
CHLOROMETHANE 0.33 U 0.28 U 0.37 U 0.39 U 0.44 U 0.34 U
CIS-1,2-DICHLOROETHENE 0.95 J 4 1.4 J 0.34 U 56 63
CIS-1,3-DICHLOROPROPENE 0.27 U 0.24 U 0.31 U 0.32 U 0.36 U 0.28 U
DIBROMOMETHANE 0.51 U 0.44 U 0.57 U 0.6 U 0.67 U 0.52 U
DICHLORODIFLUOROMETHANE 0.4 U 0.35 U 0.45 U 0.47 U 0.53 U 0.42 U
DIISOPROPYL ETHER 1.2 U 1 U 1.4 U 1.4 U 1.6 U 1.2 U
ETHYL TERT-BUTYL ETHER 0.18 U 0.15 U 0.2 U 0.21 U 0.23 UJ 0.18 U
ETHYLBENZENE 0.21 U 0.18 U 0.23 U 0.25 U 0.28 U 0.22 U
HEXACHLOROBUTADIENE 0.96 U 0.83 U 1.1 U 1.1 U 1.3 U 1 U
ISOPROPYLBENZENE 0.13 U 0.11 U 0.14 U 0.15 U 0.17 U 0.13 U
M+P-XYLENES 0.96 U 0.83 U 1.1 U 1.1 U 1.3 U 1 U
METHYL TERT-BUTYL ETHER 0.35 U 0.3 U 0.39 U 0.41 U 0.46 U 0.36 U
METHYLENE CHLORIDE 0.54 U 0.46 U 0.6 U 0.64 U 1.1 J 0.56 U
NAPHTHALENE 0.15 U 0.13 U 0.17 U 0.18 U 0.2 U 0.16 U
N-BUTYLBENZENE 0.18 U 0.16 U 0.21 U 0.22 U 0.24 U 0.19 U
N-PROPYLBENZENE 0.32 U 0.28 U 0.36 U 0.38 U 0.43 U 0.33 U
O-XYLENE 0.28 U 0.24 U 0.32 U 0.33 U 0.37 U 0.29 U
SEC-BUTYLBENZENE 0.14 U 0.12 U 0.16 U 0.17 U 0.19 U 0.15 U
STYRENE 0.12 U 0.1 U 0.14 U 0.14 U 0.16 U 0.12 U
TERT-AMYL METHYL ETHER 0.3 U 0.26 U 0.33 U 0.35 U 0.39 UJ 0.31 U
TERT-BUTYLBENZENE 0.23 U 0.2 U 0.26 U 0.27 U 0.31 U 0.24 U
TERTIARY-BUTYL ALCOHOL 17 J 5.3 U 6.8 U 7.2 U 8.1 UJ 6.3 UJ
TETRACHLOROETHENE 0.42 U 0.36 U 0.47 U 0.49 U 0.55 U 0.43 U
TOLUENE 0.22 U 0.19 U 0.24 U 0.26 U 0.29 U 0.22 U
TOTAL XYLENES 0.28 U 0.24 U 0.32 U 0.33 U 0.37 U 0.29 U
TRANS-1,2-DICHLOROETHENE 0.33 U 0.28 U 0.37 U 0.39 U 0.44 U 0.41 J
TRANS-1,3-DICHLOROPROPENE 0.43 U 0.37 U 0.49 U 0.51 U 0.57 U 0.45 U
TRICHLOROETHENE 5.5 26 9.7 0.89 J 110 150
TRICHLOROFLUOROMETHANE 0.27 U 0.24 U 0.31 U 0.32 U 0.36 U 0.28 U
VINYL ACETATE 0.2 U 0.17 U 0.23 U 0.24 U 0.27 U 0.21 U
VINYL CHLORIDE 0.31 U 0.27 U 0.35 U 0.37 U 0.55 J 3.1 J
TENTATIVELY IDENTIFIED COMPOUND
(UG/KG)
BENZENEETHANAMINE, N-
[(PENTAFLUOROPHENYL NA NA NA NA NA NA



Table C-1
Chemical Results for Soil Samples-UST 2-April 2014

Lockheed Martin Middle River Complex, Middle River, Maryland
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LOCATION
SAMPLE ID
SAMPLE DATE
VOLATILES (UG/KG)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROPROPENE
1,2,3-TRICHLOROBENZENE
1,2,3-TRICHLOROPROPANE
1,2,3-TRIMETHYLBENZENE
1,2,4-TRICHLOROBENZENE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,3-DICHLOROPROPANE
1,4-DICHLOROBENZENE
2,2-DICHLOROPROPANE
2-BUTANONE
2-CHLOROETHYL VINYL ETHER
2-CHLOROTOLUENE
2-HEXANONE
4-CHLOROTOLUENE
4-ISOPROPYLTOLUENE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOBENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE

MRC-E-SB-1360 MRC-E-SB-1360 MRC-E-SB-1360 MRC-E-SB-1360 MRC-E-SB-1361 MRC-E-SB-1361
MRC-E-SB-1360-15 MRC-E-SB-1360-20 MRC-E-SB-1360-25 MRC-E-SB-1360-28 MRC-E-SB-1361-15 MRC-E-SB-1361-20

4/17/2014 4/17/2014 4/17/2014 4/17/2014 4/16/2014 4/16/2014

0.51 U 7.9 U 0.59 U 8.4 U 9.6 U 7.9 U
0.46 U 18 U 0.53 U 19 U 22 U 18 U
0.28 U 7.8 U 0.32 U 8.2 U 9.4 U 7.7 U
1.2 J 34 U 1.2 U 36 U 41 U 34 U

0.29 U 15 U 0.34 U 16 U 18 U 15 U
0.42 U 16 U 0.49 U 17 U 19 U 16 U
0.24 U 8.7 U 0.28 U 9.3 U 11 U 8.7 U
0.31 U 8.7 U 0.36 U 9.3 U 11 U 8.7 U
0.73 U 18 U 0.85 U 19 U 22 U 18 U
0.14 U 0.15 U 0.16 U 0.16 U 0.18 U 0.15 U
0.22 U 6.4 U 0.26 U 6.8 U 7.7 U 6.3 U
0.53 U 4.4 U 0.62 U 4.6 U 5.3 U 4.3 U
1.1 U 44 U 1.2 U 46 U 53 U 43 U

0.41 U 8.7 U 0.47 U 9.3 U 11 U 8.7 U
0.29 U 7.5 U 0.34 U 8 U 9.1 U 7.4 U
0.28 U 8.7 U 0.32 U 9.3 U 11 U 8.7 U
0.56 U 7.2 U 0.65 U 7.6 U 8.7 U 7.1 U
0.29 U 4.2 U 0.33 U 4.4 U 5.1 U 4.2 U
0.28 U 19 U 0.32 U 20 U 23 U 19 U
0.54 U 7 U 0.63 U 7.4 U 8.5 U 6.9 U
0.77 U 20 U 0.89 U 21 U 24 U 20 U
1.1 U 38 U 1.3 U 40 U 46 U 37 U
1.1 U 38 U 1.3 U 40 U 46 U 37 U

0.33 U 7.9 U 0.38 U 8.3 U 9.5 U 7.8 U
0.51 U 17 U 0.6 U 19 U 21 U 17 U
0.33 U 8.6 U 0.39 U 9.2 U 10 U 8.6 U
0.17 U 4.2 U 0.2 U 4.4 U 5.1 U 4.2 U
0.44 U 42 U 0.51 U 44 U 51 U 42 U
5.1 U 150 U 6 U 160 U 180 U 150 U

0.19 U 10 U 0.22 U 11 U 13 U 10 U
0.27 U 11 U 0.31 U 12 U 14 U 11 U
0.58 U 11 U 0.67 U 12 U 14 U 11 U
0.23 U 8.6 U 0.27 U 9.2 U 10 U 8.6 U
0.27 U 17 U 0.31 U 18 U 20 UJ 16 UJ
0.44 U 25 U 0.51 U 27 U 31 U 25 U
0.36 U 10 U 0.42 U 11 U 13 U 10 U
0.3 U 5.6 U 0.35 U 5.9 U 6.8 U 5.5 U

0.27 U 5.6 U 0.31 U 5.9 U 6.8 U 5.5 U
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Lockheed Martin Middle River Complex, Middle River, Maryland
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LOCATION
SAMPLE ID
SAMPLE DATE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
DIISOPROPYL ETHER
ETHYL TERT-BUTYL ETHER
ETHYLBENZENE
HEXACHLOROBUTADIENE
ISOPROPYLBENZENE
M+P-XYLENES
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
O-XYLENE
SEC-BUTYLBENZENE
STYRENE
TERT-AMYL METHYL ETHER
TERT-BUTYLBENZENE
TERTIARY-BUTYL ALCOHOL
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
TENTATIVELY IDENTIFIED COMPOUND
(UG/KG)
BENZENEETHANAMINE, N-
[(PENTAFLUOROPHENYL

MRC-E-SB-1360 MRC-E-SB-1360 MRC-E-SB-1360 MRC-E-SB-1360 MRC-E-SB-1361 MRC-E-SB-1361
MRC-E-SB-1360-15 MRC-E-SB-1360-20 MRC-E-SB-1360-25 MRC-E-SB-1360-28 MRC-E-SB-1361-15 MRC-E-SB-1361-20

4/17/2014 4/17/2014 4/17/2014 4/17/2014 4/16/2014 4/16/2014
0.45 U 10 U 0.52 U 11 U 13 U 10 U
0.7 U 53 U 0.82 U 56 U 65 U 53 U

0.24 U 7.7 U 0.28 U 8.1 U 9.3 U 7.6 U
0.33 U 12 U 0.39 U 13 U 15 U 12 U

52 230 3 J 70 J 17 J 19 J
0.28 U 6.9 U 0.32 U 7.3 U 8.4 U 6.8 U
0.51 U 12 U 0.6 U 13 U 15 U 12 U
0.41 U 14 U 0.47 U 15 U 17 U 14 U
1.2 U 44 U 1.4 U 46 U 53 U 43 U

0.18 U 0.19 U 0.21 U 0.2 U 0.23 UJ 0.19 UJ
0.21 U 4.7 U 0.25 U 5 U 5.7 U 4.7 U
0.98 U 12 U 1.1 U 13 U 15 U 12 U
0.13 U 5.7 U 0.15 U 6 U 6.9 U 5.6 U
0.98 U 5.4 U 1.1 U 5.7 U 6.6 U 5.4 U
0.35 U 6.2 U 0.41 U 6.6 U 7.5 U 6.1 U
0.74 U 67 U 0.85 U 71 U 91 U 67 U
0.16 U 5.9 U 0.18 U 6.2 U 19 J 5.8 U
0.19 U 7 U 0.22 U 7.4 U 8.5 U 6.9 U
0.33 U 12 U 0.38 U 13 U 15 U 12 U
0.29 U 7.4 U 0.33 U 7.9 U 9 U 7.4 U
0.15 U 4.1 U 0.17 U 4.4 U 5 U 4.1 U
0.12 U 8.3 U 0.14 U 7 U 5.9 U 4.8 U
0.3 U 0.32 U 0.35 U 0.34 U 0.39 U 0.32 U

0.24 U 5.7 U 0.28 U 6 U 6.9 U 5.6 U
6.2 U 210 U 7.2 U 220 U 250 UJ 210 UJ

0.42 U 10 U 0.49 U 11 U 13 U 10 U
0.22 U 15 U 0.26 U 16 U 18 U 15 U
0.29 U 5.4 U 0.33 U 5.7 U 6.6 U 5.4 U
0.33 U 8 U 0.39 U 8.5 U 9.8 U 8 U
0.44 U 17 U 0.51 U 19 U 21 U 17 U
980 J 520 1000 J 5600 1400 J 6300
0.28 U 14 U 0.32 U 15 U 17 U 14 U
0.2 U 20 U 0.24 U 21 U 24 U 20 U
1.5 J 16 U 0.37 U 17 U 19 U 16 U

NA NA NA NA NA NA
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LOCATION
SAMPLE ID
SAMPLE DATE
VOLATILES (UG/KG)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROPROPENE
1,2,3-TRICHLOROBENZENE
1,2,3-TRICHLOROPROPANE
1,2,3-TRIMETHYLBENZENE
1,2,4-TRICHLOROBENZENE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,3-DICHLOROPROPANE
1,4-DICHLOROBENZENE
2,2-DICHLOROPROPANE
2-BUTANONE
2-CHLOROETHYL VINYL ETHER
2-CHLOROTOLUENE
2-HEXANONE
4-CHLOROTOLUENE
4-ISOPROPYLTOLUENE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOBENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE

MRC-E-SB-1361 MRC-E-SB-1361 MRC-E-SB-1361
MRC-E-SB-1361-25 MRC-E-SB-1361-30 MRC-E-SB-1361-35

4/16/2014 4/16/2014 4/16/2014

16 U 9.5 U 0.52 U
36 U 22 U 0.47 U
15 U 9.3 U 0.28 U
67 U 41 U 1.9 J
29 U 18 U 0.3 U
31 U 19 U 2.9 J
17 U 10 U 0.25 U
17 U 10 U 0.32 U
36 U 22 U 0.75 U

0.29 U 0.18 U 0.14 U
13 U 7.6 U 0.23 U
8.6 U 5.2 U 0.54 U
86 U 52 U 1.1 U
17 U 10 U 0.42 U
15 U 9 U 0.3 U
17 U 10 U 0.28 U
14 U 8.6 U 0.58 U
8.2 U 5 U 0.29 U
38 U 23 U 0.28 U
14 U 8.4 U 0.55 U
39 U 24 U 0.79 U
74 U 45 U 1.2 U
74 U 45 U 1.2 U
15 U 9.4 U 0.33 U
34 U 21 U 0.53 U
17 U 10 U 0.34 U
8.2 U 5 U 0.18 U
82 U 50 U 0.45 U

290 U 180 U 7.3 J
21 U 13 U 0.19 U
22 U 14 U 0.28 U
22 U 14 U 0.59 U
17 U 10 U 0.23 U
33 UJ 20 UJ 0.28 UJ
50 U 30 U 0.45 U
21 U 13 U 0.37 U
11 U 6.7 U 0.31 U
11 U 6.7 U 0.28 U
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LOCATION
SAMPLE ID
SAMPLE DATE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
DIISOPROPYL ETHER
ETHYL TERT-BUTYL ETHER
ETHYLBENZENE
HEXACHLOROBUTADIENE
ISOPROPYLBENZENE
M+P-XYLENES
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
O-XYLENE
SEC-BUTYLBENZENE
STYRENE
TERT-AMYL METHYL ETHER
TERT-BUTYLBENZENE
TERTIARY-BUTYL ALCOHOL
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
TENTATIVELY IDENTIFIED COMPOUND
(UG/KG)
BENZENEETHANAMINE, N-
[(PENTAFLUOROPHENYL

MRC-E-SB-1361 MRC-E-SB-1361 MRC-E-SB-1361
MRC-E-SB-1361-25 MRC-E-SB-1361-30 MRC-E-SB-1361-35

4/16/2014 4/16/2014 4/16/2014
21 U 13 U 0.46 U

100 U 64 U 0.72 U
15 U 9.2 U 1.7 J
24 U 15 U 0.34 U
43 J 42 J 6.8
14 U 8.3 U 0.28 U
24 U 15 U 0.53 U
27 U 17 U 0.42 U
86 U 52 U 1.3 U

0.38 UJ 0.23 UJ 0.18 UJ
9.2 U 5.6 U 0.22 U
24 U 15 U 1 U
11 U 6.8 U 0.13 U
11 U 6.5 U 1 U
12 U 7.4 U 0.36 U

140 U 82 U 3.7 J
11 U 7 U 0.16 U
14 U 8.4 U 0.19 U
24 U 15 U 0.33 U
15 U 8.9 U 0.29 U
8 U 4.9 U 0.15 U

9.6 U 5.9 U 0.13 U
0.63 U 0.39 U 0.31 U
11 U 6.8 U 0.24 U

410 UJ 250 UJ 6.4 UJ
21 U 13 U 0.44 U
29 U 18 U 0.23 U
11 U 6.5 U 0.29 U
16 U 9.6 U 0.34 U
34 U 21 U 0.45 U
6300 5700 J 2800 J
27 U 17 U 0.28 U
39 U 24 U 0.21 U
31 U 19 U 0.33 U

NA 270 NJ NA
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E - Block E
J - Positive result is considered estimated as a result of technical noncompliance.
MRC - Middle River Complex
NA - not analyzed
NJ - tentatively identified compound.
SB - soil boring
U - Not detected at the detection limit shown left of the letter.
UG/KG - micrograms per kilogram (i.e., parts per billion)
UJ -The analyte was not detected. However, the quantitation or detection limit may be
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LOCATION MRC-E-SB-1362 MRC-E-SB-1362 MRC-E-SB-1362 MRC-E-SB-1362 MRC-E-SB-1363 MRC-E-SB-1363
SAMPLE ID MRC-E-SB-1362-15 MRC-E-SB-1362-20 MRC-E-SB-1362-24 MRC-E-SB-1362-28 MRC-E-SB-1363-12 MRC-E-SB-1363-16
SAMPLE DATE 4/17/2014 4/17/2014 4/17/2014 4/18/2014 4/18/2014 4/18/2014
VOLATILES (UG/L)
1,1,1,2-TETRACHLOROETHANE 0.23 U 0.23 U 0.23 U 0.23 U 5.8 U 0.23 U
1,1,1-TRICHLOROETHANE 0.22 U 0.22 U 0.22 U 0.22 U 5.5 U 0.22 U
1,1,2,2-TETRACHLOROETHANE 0.18 U 0.18 U 0.18 U 0.18 U 4.5 U 0.18 U
1,1,2-TRICHLOROTRIFLUOROETHANE 0.28 U 0.28 U 0.28 U 0.28 U 7 U 0.28 U
1,1-DICHLOROETHANE 0.85 J 0.15 U 0.15 U 0.15 U 3.8 U 0.15 U
1,1-DICHLOROETHENE 0.19 U 0.19 U 0.19 U 0.19 U 4.8 U 0.19 U
1,1-DICHLOROPROPENE 0.13 U 0.13 U 0.13 U 0.13 U 3.3 U 0.13 U
1,2,3-TRICHLOROBENZENE 0.17 U 0.17 U 0.17 U 0.17 U 4.3 U 0.17 U
1,2,3-TRICHLOROPROPANE 0.43 U 0.43 U 0.43 U 0.43 U 11 U 0.43 U
1,2,3-TRIMETHYLBENZENE 0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.15 U 0.0059 U
1,2,4-TRICHLOROBENZENE 0.15 U 0.15 U 0.15 U 0.15 U 3.8 U 0.15 U
1,2,4-TRIMETHYLBENZENE 0.12 U 0.12 U 0.12 U 0.12 U 3 U 0.12 U
1,2-DIBROMO-3-CHLOROPROPANE 0.67 U 0.67 U 0.67 U 0.67 U 17 U 0.67 U
1,2-DIBROMOETHANE 0.24 U 0.24 U 0.24 U 0.24 U 6 U 0.24 U
1,2-DICHLOROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 3.3 U 0.13 U
1,2-DICHLOROETHANE 0.22 U 0.22 U 0.22 U 0.22 U 5.5 U 0.22 U
1,2-DICHLOROPROPANE 0.18 U 0.18 U 0.18 U 0.18 U 4.5 U 0.18 U
1,3-DICHLOROBENZENE 0.14 U 0.14 U 0.14 U 0.14 U 3.5 U 0.14 U
1,3-DICHLOROPROPANE 0.16 U 0.16 U 0.16 U 0.16 U 4 U 0.16 U
1,4-DICHLOROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 3.3 U 0.13 U
2,2-DICHLOROPROPANE 0.13 U 0.13 U 0.13 U 0.13 U 3.3 U 0.13 U
2-BUTANONE 0.57 U 1.2 J 0.57 U 0.57 U 14 U 0.57 U
2-CHLOROETHYL VINYL ETHER 0.99 U 0.99 U 0.99 U 0.99 U 25 U 0.99 U
2-CHLOROTOLUENE 0.11 U 0.11 U 0.11 U 0.11 U 2.8 U 0.11 U
2-HEXANONE 0.41 U 0.41 U 0.41 U 0.41 U 10 U 0.41 U
4-CHLOROTOLUENE 0.18 U 0.18 U 0.18 U 0.18 U 4.5 U 0.18 U
4-ISOPROPYLTOLUENE 0.12 U 0.12 U 0.12 U 0.12 U 3 U 0.12 U
4-METHYL-2-PENTANONE 0.32 U 0.32 U 0.32 U 0.32 U 8 U 0.32 U
ACETONE 1.1 U 3.9 J 2.2 J 2.8 J 28 U 1.1 U
BENZENE 0.13 U 0.13 U 0.13 U 0.13 U 3.3 U 0.13 U
BROMOBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 3.3 U 0.13 U
BROMOCHLOROMETHANE 0.29 U 0.29 U 0.29 U 0.29 U 7.3 U 0.29 U
BROMODICHLOROMETHANE 0.15 U 0.15 U 0.15 U 0.15 U 3.8 U 0.15 U
BROMOFORM 0.64 U 0.64 U 0.64 U 0.64 U 16 U 0.64 U
BROMOMETHANE 0.41 U 0.41 U 0.41 U 0.41 U 10 U 0.41 U
CARBON DISULFIDE 0.13 U 0.13 U 0.13 U 0.62 J 3.3 U 0.13 U
CARBON TETRACHLORIDE 0.13 U 0.13 U 0.13 U 0.13 U 3.3 U 0.13 U
CHLOROBENZENE 0.15 U 0.15 U 0.15 U 0.15 U 3.8 U 0.15 U
CHLORODIBROMOMETHANE 0.18 U 0.18 U 0.18 U 0.18 U 4.5 U 0.18 U
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LOCATION MRC-E-SB-1362 MRC-E-SB-1362 MRC-E-SB-1362 MRC-E-SB-1362 MRC-E-SB-1363 MRC-E-SB-1363
SAMPLE ID MRC-E-SB-1362-15 MRC-E-SB-1362-20 MRC-E-SB-1362-24 MRC-E-SB-1362-28 MRC-E-SB-1363-12 MRC-E-SB-1363-16
SAMPLE DATE 4/17/2014 4/17/2014 4/17/2014 4/18/2014 4/18/2014 4/18/2014
CHLOROETHANE 0.29 U 0.29 U 0.29 U 0.29 U 7.3 U 0.29 U
CHLOROFORM 0.16 U 0.41 J 0.18 J 0.68 J 4 U 0.16 U
CHLOROMETHANE 0.3 U 0.3 U 0.3 U 0.3 U 7.5 U 0.3 U
CIS-1,2-DICHLOROETHENE 1.8 0.39 J 0.17 U 1.7 28 0.23 J
CIS-1,3-DICHLOROPROPENE 0.14 U 0.14 U 0.14 U 0.14 U 3.5 U 0.14 U
DIBROMOMETHANE 0.28 U 0.28 U 0.28 U 0.28 U 7 U 0.28 U
DICHLORODIFLUOROMETHANE 0.31 U 0.31 U 0.31 U 0.31 U 7.8 U 0.31 U
DIISOPROPYL ETHER 1.5 U 1.5 U 1.5 U 1.5 U 38 U 1.5 U
ETHYL TERT-BUTYL ETHER 0.11 U 0.11 U 0.11 U 0.11 U 2.8 U 0.11 U
ETHYLBENZENE 0.17 U 0.17 U 0.17 U 0.17 U 4.3 U 0.17 U
HEXACHLOROBUTADIENE 0.3 U 0.3 U 0.3 U 0.3 U 7.5 U 0.3 U
ISOPROPYLBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 3.3 U 0.13 U
M+P-XYLENES 0.24 U 0.24 U 0.24 U 0.24 U 6 U 0.24 U
METHYL TERT-BUTYL ETHER 0.17 U 0.17 U 0.17 U 1.7 4.3 U 0.17 U
METHYLENE CHLORIDE 0.33 U 0.33 U 0.33 U 0.33 U 8.3 U 0.33 U
NAPHTHALENE 0.24 U 0.24 U 0.24 U 0.24 U 6 U 0.24 U
N-BUTYLBENZENE 0.12 U 0.12 U 0.12 U 0.12 U 3 U 0.12 U
N-PROPYLBENZENE 0.14 U 0.14 U 0.14 U 0.14 U 3.5 U 0.14 U
O-XYLENE 0.14 U 0.14 U 0.14 U 0.14 U 3.5 U 0.14 U
SEC-BUTYLBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 3.3 U 0.13 U
SILANOL, TRIMETHYL- NA NA NA NA NA 1.4 R
STYRENE 0.11 U 0.11 U 0.11 U 0.11 U 2.8 U 0.11 U
TERT-AMYL METHYL ETHER 0.067 U 0.067 U 0.067 U 0.067 U 1.7 U 0.067 U
TERT-BUTYLBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 3.3 U 0.13 U
TERTIARY-BUTYL ALCOHOL 3.9 U 3.9 U 3.9 U 3.9 U 98 U 3.9 U
TETRACHLOROETHENE 0.29 U 0.29 U 0.29 U 0.29 U 7.3 U 0.29 U
TOLUENE 0.13 U 0.13 U 0.13 U 0.13 U 3.3 U 0.13 U
TOTAL XYLENES 0.14 U 0.14 U 0.14 U 0.14 U 3.5 U 0.14 U
TRANS-1,2-DICHLOROETHENE 0.19 U 0.19 U 0.19 U 0.19 U 4.8 U 0.19 U
TRANS-1,3-DICHLOROPROPENE 0.19 U 0.19 U 0.19 U 0.19 U 4.8 U 0.19 U
TRICHLOROETHENE 22 7.7 0.56 J 1.9 630 9.7
TRICHLOROFLUOROMETHANE 0.21 U 0.21 U 0.21 U 0.21 U 5.3 U 0.21 U
VINYL ACETATE 0.19 U 0.19 U 0.19 U 0.19 U 4.8 U 0.19 U
VINYL CHLORIDE 0.22 U 0.22 U 0.22 U 0.22 U 11 J 0.22 U
TENTATIVELY IDENTIFIED COMPOUND
(UG/l)
1-PROPENE, 2-METHYL- NA NA NA 1.7 NJ NA NA
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LOCATION
SAMPLE ID
SAMPLE DATE
VOLATILES (UG/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROPROPENE
1,2,3-TRICHLOROBENZENE
1,2,3-TRICHLOROPROPANE
1,2,3-TRIMETHYLBENZENE
1,2,4-TRICHLOROBENZENE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,3-DICHLOROPROPANE
1,4-DICHLOROBENZENE
2,2-DICHLOROPROPANE
2-BUTANONE
2-CHLOROETHYL VINYL ETHER
2-CHLOROTOLUENE
2-HEXANONE
4-CHLOROTOLUENE
4-ISOPROPYLTOLUENE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOBENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE

MRC-E-SB-1363 MRC-E-SB-1363 MRC-E-SB-1363 MRC-E-SB-1364 MRC-E-SB-1364 MRC-E-SB-1364
MRC-E-SB-1363-20 MRC-E-SB-1363-24 MRC-E-SB-1363-28 MRC-E-SB-1364-12 MRC-E-SB-1364-16 MRC-E-SB-1364-20

4/18/2014 4/18/2014 4/18/2014 4/18/2014 4/18/2014 4/18/2014

1.5 U 0.23 U 0.23 U 230 U 380 U 1200 U
1.5 U 0.22 U 0.22 U 220 U 370 U 1100 U
1.2 U 0.18 U 0.18 U 180 U 300 U 900 U
1.9 U 0.28 U 0.28 U 280 U 470 U 1400 U
1 U 0.15 U 0.15 U 150 U 250 U 750 U

1.3 U 0.19 U 0.19 U 190 U 320 U 950 U
0.87 U 0.13 U 0.13 U 130 U 220 U 650 U
1.1 U 0.17 U 0.17 U 170 U 280 U 850 U
2.9 U 0.43 U 0.43 U 430 U 720 U 2200 U

0.039 U 0.0059 U 0.0059 U 5.9 U 9.8 U 30 U
1 U 0.15 U 0.15 U 150 U 250 U 750 U

0.8 U 0.12 U 0.12 U 120 U 200 U 600 U
4.5 U 0.67 U 0.67 U 670 U 1100 U 3400 U
1.6 U 0.24 U 0.24 U 240 U 400 U 1200 U

0.87 U 0.13 U 0.13 U 130 U 220 U 650 U
1.5 U 0.22 U 0.22 U 220 U 370 U 1100 U
1.2 U 0.18 U 0.18 U 180 U 300 U 900 U

0.93 U 0.14 U 0.14 U 140 U 230 U 700 U
1.1 U 0.16 U 0.16 U 160 U 270 U 800 U

0.87 U 0.13 U 0.13 U 130 U 220 U 650 U
0.87 U 0.13 U 0.13 U 130 U 220 U 650 U
3.8 U 0.57 U 0.57 U 570 U 950 U 2900 U
6.6 U 0.99 U 0.99 U 990 U 1700 U 5000 U

0.73 U 0.11 U 0.11 U 110 U 180 U 550 U
2.7 U 0.41 U 0.41 U 410 U 680 U 2100 U
1.2 U 0.18 U 0.18 U 180 U 300 U 900 U
0.8 U 0.12 U 0.12 U 120 U 200 U 600 U
2.1 U 0.32 U 0.32 U 320 U 530 U 1600 U
7.3 U 1.1 U 1.7 J 1100 U 1800 U 5500 U

0.87 U 0.13 U 0.13 U 130 U 220 U 650 U
0.87 U 0.13 U 0.13 U 130 U 220 U 650 U
1.9 U 0.29 U 0.29 U 290 U 480 U 1500 U
1 U 0.15 U 0.15 U 150 U 250 U 750 U

4.3 U 0.64 U 0.64 U 640 U 1100 U 3200 U
2.7 U 0.41 U 0.41 U 410 U 680 U 2100 U

0.87 U 0.13 U 0.13 U 130 U 220 U 650 U
0.87 U 0.37 J 0.21 J 130 U 220 U 650 U

1 U 0.15 U 0.15 U 150 U 250 U 750 U
1.2 U 0.18 U 0.18 U 180 U 300 U 900 U
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LOCATION
SAMPLE ID
SAMPLE DATE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
DIISOPROPYL ETHER
ETHYL TERT-BUTYL ETHER
ETHYLBENZENE
HEXACHLOROBUTADIENE
ISOPROPYLBENZENE
M+P-XYLENES
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
O-XYLENE
SEC-BUTYLBENZENE
SILANOL, TRIMETHYL-
STYRENE
TERT-AMYL METHYL ETHER
TERT-BUTYLBENZENE
TERTIARY-BUTYL ALCOHOL
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
TENTATIVELY IDENTIFIED COMPOUND
(UG/l)
1-PROPENE, 2-METHYL-

MRC-E-SB-1363 MRC-E-SB-1363 MRC-E-SB-1363 MRC-E-SB-1364 MRC-E-SB-1364 MRC-E-SB-1364
MRC-E-SB-1363-20 MRC-E-SB-1363-24 MRC-E-SB-1363-28 MRC-E-SB-1364-12 MRC-E-SB-1364-16 MRC-E-SB-1364-20

4/18/2014 4/18/2014 4/18/2014 4/18/2014 4/18/2014 4/18/2014
1.9 U 0.29 U 0.29 U 290 U 480 U 1500 U
1.1 U 0.33 J 1 160 U 270 U 800 U
2 U 0.3 U 0.3 U 300 U 500 U 1500 U

1.1 U 0.17 U 2.6 480 J 280 U 850 U
0.93 U 0.14 U 0.14 U 140 U 230 U 700 U
1.9 U 0.28 U 0.28 U 280 U 470 U 1400 U
2.1 U 0.31 U 0.31 U 310 U 520 U 1600 U
10 U 1.5 U 1.5 U 1500 U 2500 U 7500 U

0.73 U 0.11 U 0.11 U 110 U 180 U 550 U
1.1 U 0.17 U 0.17 U 170 U 280 U 850 U
2 U 0.3 U 0.3 U 300 U 500 U 1500 U

0.87 U 0.13 U 0.13 U 130 U 220 U 650 U
1.6 U 0.24 U 0.24 U 240 U 400 U 1200 U
1.1 U 0.17 U 2.8 170 U 280 U 850 U
2.2 U 0.33 U 0.33 U 330 U 550 U 1700 U
1.6 U 0.24 U 0.24 U 240 U 400 U 1200 U
0.8 U 0.12 U 0.12 U 120 U 200 U 600 U

0.93 U 0.14 U 0.14 U 140 U 230 U 700 U
0.93 U 0.14 U 0.14 U 140 U 230 U 700 U
0.87 U 0.13 U 0.13 U 130 U 220 U 650 U

NA NA NA NA NA NA
0.73 U 0.11 U 0.11 U 110 U 180 U 550 U
0.45 U 0.067 U 0.067 U 67 U 110 U 340 U
0.87 U 0.13 U 0.13 U 130 U 220 U 650 U
26 U 3.9 U 3.9 U 3900 U 6500 U 20000 U
1.9 U 0.29 U 0.29 U 290 U 480 U 1500 U

0.87 U 0.13 U 0.13 U 130 U 220 U 650 U
0.93 U 0.14 U 0.14 U 140 U 230 U 700 U
1.3 U 0.19 U 0.19 U 190 U 320 U 950 U
1.3 U 0.19 U 0.19 U 190 U 320 U 950 U
160 19 5.3 24000 38000 130000

1.4 U 0.21 U 0.21 U 210 U 350 U 1100 U
1.3 U 0.19 U 0.19 U 190 U 320 U 950 U
1.5 U 0.22 U 0.22 U 220 U 370 U 1100 U

NA NA NA NA NA NA



Table C-2
Chemical Results for Groundwater Samples-UST 2-April 2014

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 5 of 7

LOCATION
SAMPLE ID
SAMPLE DATE
VOLATILES (UG/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROPROPENE
1,2,3-TRICHLOROBENZENE
1,2,3-TRICHLOROPROPANE
1,2,3-TRIMETHYLBENZENE
1,2,4-TRICHLOROBENZENE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,3-DICHLOROPROPANE
1,4-DICHLOROBENZENE
2,2-DICHLOROPROPANE
2-BUTANONE
2-CHLOROETHYL VINYL ETHER
2-CHLOROTOLUENE
2-HEXANONE
4-CHLOROTOLUENE
4-ISOPROPYLTOLUENE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOBENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE

MRC-E-SB-1364 MRC-E-SB-1364 MRC-E-SB-1364
MRC-E-SB-1364-24 MRC-E-SB-1364-28 MRC-E-SB-1364-32

4/18/2014 4/18/2014 4/18/2014

1500 U 230 U 12 U
1500 U 220 U 11 U
1200 U 180 U 9 U
1900 U 280 U 14 U
1000 U 150 U 7.5 U
1300 U 190 U 9.5 U
870 U 130 U 6.5 U

1100 U 170 U 8.5 U
2900 U 430 U 22 U

39 U 5.9 U 0.3 U
1000 U 150 U 7.5 U
800 U 120 U 6 U

4500 U 670 U 34 U
1600 U 240 U 12 U
870 U 130 U 6.5 U

1500 U 220 U 11 U
1200 U 180 U 9 U
930 U 140 U 7 U

1100 U 160 U 8 U
870 U 130 U 6.5 U
870 U 130 U 6.5 U

3800 U 570 U 29 U
6600 U 990 U 50 U
730 U 110 U 5.5 U

2700 U 410 U 21 U
1200 U 180 U 9 U
800 U 120 U 6 U

2100 U 320 U 16 U
7300 U 1100 U 55 U
870 U 130 U 6.5 U
870 U 130 U 6.5 U

1900 U 290 U 15 U
1000 U 150 U 7.5 U
4300 U 640 U 32 U
2700 U 410 U 21 U
870 U 130 U 6.5 U
870 U 130 U 6.5 U

1000 U 150 U 7.5 U
1200 U 180 U 9 U
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LOCATION
SAMPLE ID
SAMPLE DATE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
DIISOPROPYL ETHER
ETHYL TERT-BUTYL ETHER
ETHYLBENZENE
HEXACHLOROBUTADIENE
ISOPROPYLBENZENE
M+P-XYLENES
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE
N-PROPYLBENZENE
O-XYLENE
SEC-BUTYLBENZENE
SILANOL, TRIMETHYL-
STYRENE
TERT-AMYL METHYL ETHER
TERT-BUTYLBENZENE
TERTIARY-BUTYL ALCOHOL
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
TENTATIVELY IDENTIFIED COMPOUND
(UG/l)
1-PROPENE, 2-METHYL-

MRC-E-SB-1364 MRC-E-SB-1364 MRC-E-SB-1364
MRC-E-SB-1364-24 MRC-E-SB-1364-28 MRC-E-SB-1364-32

4/18/2014 4/18/2014 4/18/2014
1900 U 290 U 15 U
1100 U 160 U 8 U
2000 U 300 U 15 U
1100 U 170 U 13 J
930 U 140 U 7 U

1900 U 280 U 14 U
2100 U 310 U 16 U

10000 U 1500 U 75 U
730 U 110 U 5.5 U

1100 U 170 U 8.5 U
2000 U 300 U 15 U
870 U 130 U 6.5 U

1600 U 240 U 12 U
1100 U 170 U 17 J
2200 U 330 U 17 U
1600 U 240 U 12 U
800 U 120 U 6 U
930 U 140 U 7 U
930 U 140 U 7 U
870 U 130 U 6.5 U

NA NA NA
730 U 110 U 5.5 U
450 U 67 U 3.4 U
870 U 130 U 6.5 U

26000 U 3900 U 200 U
1900 U 290 U 15 U
870 U 130 U 6.5 U
930 U 140 U 7 U

1300 U 190 U 9.5 U
1300 U 190 U 9.5 U
180000 27000 1100
1400 U 210 U 11 U
1300 U 190 U 9.5 U
1500 U 220 U 11 U

NA NA NA
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E - Block E
J - Positive result is considered estimated as a result of technical noncompliance.
MRC - Middle River Complex
NA - not analyzed
NJ - result is tentatively identified
U - Not detected at the detection limit shown left of the letter.
UG/L - micrograms per liter (i.e., parts per billion)
R - result is considered unreliable
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