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TETRA TECH, INC.
3475 East Foothill Boulevard
Pasadena, CA 91107
Telephone (626) 351-4664
FAX (626) 351-5291

September 06, 2013
Mr. Tom Blackman
Lockheed Martin Corporation
6801 Rockledge Dr. -MP CCT 246
Bethesda, MD 20817

Subject: Letter Report: Additional Indoor Air and Sub-Slab Vapor Monitoring
Building A Sub-Slab Depressurization (SSD) Shutdown
Middle River Complex

Dear Mr. Blackman: On behalf of Lockheed Martin Corporation (Lockheed Martin), Tetra Tech,

Inc. has prepared this letter report following completion of additional indoor air quality (IAQ)

and sub-slab vapor (SV) monitoring at Lockheed Martin’s Middle River Complex (MRC) in

Middle River, Maryland. This report presents the results from the additional indoor air quality

and sub-slab vapor sampling performed while the Building A sub-slab vapor depressurization

(SSD) system was shut down for repair of a failed blower between March 16 and April 8, 2013.

Sampling was performed at areas in and around the plating shop in Building A. The objective of

this additional monitoring was to evaluate any potential concentration changes in chemicals of

concern (COCs) in indoor air (IA) and sub-slab vapor at and around the Building A plating shop

during the non-operational period (March 16-April 8, 2013) by comparing analytical results to

those obtained during the February 2013 (Round 14) indoor air–sub-slab vapor monitoring event,

while the sub-slab vapor depressurization system was still operational. Specifically, the data

were evaluated to determine whether rebound (i.e., increases in concentration following

cessation of sub-slab vapor depressurization system operation) was occurring in sub-slab vapor

and possibly indoor air.
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Sample Locations

Samples collected in March 2013 during the sub-slab vapor depressurization system shutdown

were identified by an “A” suffix after the round number (i.e., -R14A) to differentiate these

samples from the scheduled February sampling round (Round 14). Nine indoor air samples plus

one duplicate, and four sub-slab vapor samples plus one duplicate were collected from locations

at and around the Building A plating shop (Figure 1). The sampling rationale included locations

within the Building A sub-slab vapor depressurization radius of influence (ROI) for both

sub-slab vapor and indoor air, as well as test locations beyond the radius of influence for indoor

air only, since vapors might have migrated beyond the areas near locations with elevated

sub-slab vapor concentrations. Locations beyond the radius of influence that have previously

shown elevated indoor air trichloroethene (TCE) concentrations (although not above the

screening level) were also included.

Indoor air and co-located sub-slab vapor samples were collected at four locations within the

Building A sub-slab vapor depressurization system radius of influence. These locations were:

 015-A in the plating shop,

 108-A in the room east of the plating shop,

 118-A in the bond layup room, and

 018-A in the Building A basement.

Five indoor air samples, with no co-located sub-slab vapor samples, were collected outside the

Building A sub-slab vapor depressurization system radius of influence. The sample locations and

their rationale are as follows:

Sample
ID

Location Rationale

093-A southern part of
basement

location with the highest indoor air trichloroethene
(TCE) concentration (6.3 µg/m3) in Round 14.
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138-A basement, south of
the sub-slab vapor
depressurization
(SSD) radius of
influence (ROI)

location with the second highest indoor air TCE
concentration (4.5 µg/m3) in Round 14.

116-A basement 27-feet
north of the SSD
ROI

delineate volatile organic compound (VOC)
concentrations immediately outside the radius of
influence during the shutdown period.

079-A west of the plating
shop

elevated sub-slab vapor TCE concentrations detected at
this location since installation in June 2009.

076-A north of the plating
shop

possible northern extent of TCE; low concentrations of
TCE (1.3 J µg/m3) were found in indoor air during
Round 14.

Sampling and Analysis

Sampling was performed in accordance with the methods described in the IAQ Assessment Work

Plan (Tetra Tech, 2006) and the Work Plan Addendum, Indoor Air and Sub-Slab Sampling

Round 14 (Tetra Tech, 2013). Indoor air quality and sub-slab sampling and analysis were

performed in accordance with USEPA Method Toxic Organic 15 (TO-15) for collection and

analysis of volatile organic compounds (VOCs) (USEPA, 1999). Sub-slab soil vapor samples

were likewise collected in accordance with standard operating procedures developed by the

USEPA Environmental Response Team for soil vapor sampling (USEPA, 1996), as well as in

accordance with methodologies developed by the USEPA Office of Research and Development

(USEPA, 2004). Indoor air quality samples were collected over a seven- to eight-hour period,

while sub-slab vapor samples were collected over a one-hour period.

All samples were analyzed for the current list of chemicals of concern for vapor intrusion

monitoring at the Middle River Complex:

 benzene  naphthalene

 carbon tetrachloride  tetrachloroethene (PCE)

 chlorodifluoromethane (Freon 22)  toluene

 chloroform  1,2,4-trichlorobenzene

 dichlorodifluoromethane  1,1,1-trichloroethane (1,1,1-TCA)

 1,1-dichloroethane (1,1-DCA)  1,2,3-trimethylbenzene (1,2,3-TMB)

 1,2-dichloroethane (1,2-DCA)  1,2,4-trimethylbenzene (1,2,4-TMB)
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 1,1-dichloroethene (1,1-DCE)  1,3,5-trimethylbenzene (1,3,5-TMB)

 cis-1,2-dichloroethene (cis-1,2-DCE)  trichloroethene (TCE)

 trans-1,2-dichloroethene (trans-1,2-DCE)  1,1,2-trichloroethane (1,1,2-TCA)

 Ethylbenzene  vinyl chloride (VC)

 methyl-tertiary-butyl ether (MTBE)  xylenes (total)

 methylene chloride

All samples were submitted to Centek Laboratories, Limited Liability Company (Centek) in

Syracuse, New York for analysis by gas chromatography/mass spectroscopy with cryogenic

concentration (as described in Sections 9 and 10 of USEPA Method TO-15 [USEPA, 1999]).

Centek is certified in USEPA Method TO-15 analysis and meets all quality assurance/quality

control requirements specified in the TO-15 methodology. All samples were stored at ambient

temperatures and shipped via overnight carrier to the laboratory. All samples were submitted and

analyzed within the method’s specified holding time of 30 days. All appropriate chain of custody

documentation was completed for each sample (see Appendix A).

Data validation reports and supporting documentation are in Appendix A. Analytical data were

qualified (e.g., U, B, E, J, or K qualifiers) in accordance with USEPA Contract Laboratory

Program National Functional Guidelines (USEPA, 2008). Attaching data qualifiers to analytical

results signifies a quality control non-compliance. After validation, the following qualifiers were

assigned to non-conforming data (i.e., data affected by technical limitations during laboratory

analysis):

 J indicating an estimated result where the result was less than the reporting limit

 U indicating the chemical was not detected at the numerical detection limit
(sample-specific quantitation limit)

Data Analysis

The analytical results for the additional indoor air and sub-slab vapor samples collected in March

2013 at and around the Building A plating shop are included in Tables 1, 2, 3, and 4. Table 1

illustrates the March 2013 indoor air results, and Table 2 compares March 2013 results with

February 2013 indoor air results from the same locations. Duplicate indoor air results (for sample

locations 018-A and 108-A) and averaged concentrations of the original sample and the duplicate

are also included in these tables. Table 3 illustrates the March 2013 sub-slab vapor results, while



7959 TETRA TECH, INC.

Table 4 compares March 2013 sub-slab vapor results to February 2013 sub-slab vapor results

from the same locations. The comparisons between March and February 2013 indoor air and

sub-slab vapor results were performed to evaluate possible increases (rebound) in indoor air or

sub-slab vapor while the sub-slab vapor depressurization system was not operating. Tables 2 and

4 contain calculations of the percent change in concentration measured during the February and

March 2013 events. If both sample results were U-flagged, then the percent change was listed as

0%, but if only one of the results was U-flagged, then the percent change was listed as “N/A”.

Specific chemicals known to be associated with sub-slab vapor at the Middle River Complex

(i.e., trichloroethene [TCE], cis-1,2-dichloroethene [cis-1,2-DCE], and 1,1-dichloroethene

[1,1-DCE]) were used as indicators of possible rebound and vapor intrusion.

Indoor air quality-monitoring analytical results for all compounds except 1,2,3- and

1,2,4,-trimethylbenzene were compared to screening levels for industrial air set forth in the

USEPA’s Regional Screening Levels for Chemical Contaminants at Superfund Sites (USEPA,

2012). The lowest of the carcinogenic (ca) or noncarcinogenic (nc) values for each chemical of

concern were used for the screening. Carcinogenic risk was evaluated at the 1×10-5 (one in

100,000) risk level, in accordance with Maryland Department of the Environment requirements.

1,2,3- and 1,2,4-Trimethylbenzene were compared to their respective American Council of

Governmental Industrial Hygienists “Threshold Limit Values.”

Sub-slab vapor monitoring results were compared to sub-slab vapor screening values derived in

accordance with methods discussed in Appendix D of USEPA’s guidance for evaluating vapor

intrusion (USEPA, 2002): sub-slab vapor screening values were calculated by dividing the

indoor-air screening levels by USEPA’s recommended attenuation factor (AF) of 0.03 (USEPA,

2013). Figure 1 illustrates locations where chemicals of concern concentrations exceeded

screening levels. A review of the results indicated the following:

Indoor Air

 No chemical of concern exceeded its applicable screening level in indoor air

 The greatest increases in indoor air trichloroethene (TCE) concentration from February to
March 2013 were seen at the following locations:

o 015-A (0.36U–1.8 µg/m3)
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o 076-A (1.3 J-7.6 J µg/m3)

o 079-A (0.36U-8.2 µg/m3)

o 108-A (0.79 J [average with duplicate]-5.6 µg/m3)

 Reductions in indoor air trichloroethene (TCE) concentration from February to March
2013 were seen at the following locations:

o 093-A (6.3-1.2 µg/m3)

o 138-A (4.5-2.7 µg/m3

 The remaining two locations sampled during both events (018-A and 118-A) showed
only small changes in the concentration of trichloroethene (TCE) (location 116-A was not
sampled in February 2013).

 Increases in the indoor air concentration of cis-1,2-dichloroethene (cis-1,2-DCE) [a
indicator of potential vapor intrusion] from February to March 2013 were seen at the
following locations:

o 015-A (0.19U-0.48J µg/m3)

o 018-A (0.19 U-0.48J µg/m3 [average with duplicate])

o 076-A (0.19U-1.8 µg/m3)

o 079-A (0.19U-0.85 µg/m3)

o 108-A (0.19U-0.64 µg/m3)

 Sample location 018-A had an indoor air cis-1,2-dichloroethene (cis-1,2-DCE)
concentration of 0.48 J µg/m3 during the March event; however, its duplicate was
reported as not-detected (0.6U µg/m3). The February result for cis-1,2-DCE at this
location was reported as not-detected (0.19U µg/m3).

 Increases in indoor air trichloroethene (TCE) concentrations (from February to
March 2013) were observed where increases in cis-1,2-dichloroethene (cis-1,2-DCE)
were found.

 cis-1,2-Dichloroethene (cis-1,2-DCE) concentrations in the remaining samples were
reported as not detected in both sampling events.

 Increases in indoor air concentrations of 1,1-dichloroethene (1,1-DCE) from February to
March 2013 were seen at the following locations:

o 018-A (0.85-1.4 µg/m3[average with duplicate])

o 076-A (0.22U-8.1 µg/m3)
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o 079-A (0.22U-4.5 µg/m3)

o 118-A (0.22U-4.2 µg/m3)

 Reductions in indoor air 1,1-dichloroethene (1,1-DCE) concentrations from February to
March 2013 were seen at the same locations where indoor air trichloroethene (TCE)
reductions were found:

o 093-A (0.89-0.22U µg/m3)

o 138-A (0.93-0.22U µg/m3)

 Other chemicals of concern that predominantly increased in indoor air from February to
March 2013 included:

o Chlorodifluoromethane increased in eight of eight locations listed below:

 015-A (0.18U-1.2 µg/m3)

 018-A (0.18U-0.985 µg/m3[average with duplicate])

 076-A (0.18U-2.7 µg/m3)

 079-A (0.18U-2.2 µg/m3)

 093-A (0.18U-2.5 µg/m3)

 108-A (0.18U-1.5 µg/m3)

 118-A (0.18U-7.2 µg/m3)

 138-A (0.18U-0.93 µg/m3)

o Methylene chloride increased at five of eight locations, decreased at one of eight and
remained relatively unchanged at two of eight locations. Increases are listed below:

 015-A (1-24 µg/m3)

 018-A (0.36-0.87 µg/m3[average with duplicate])

 093-A (0.53-3. µg/m3)

 118-A (0.74-1.4 µg/m3)

 138-A (0.14-1.1 µg/m3)

o Naphthalene did not show notable changes in concentration between February and
March.

Sub-Slab Vapor
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 Trichloroethene (TCE) exceeded its sub-slab vapor screening level (293 µg/m3) in all
four sub-slab vapor samples (and the duplicate sample) collected in March 2013.

 Sub-slab vapor trichloroethene (TCE) concentrations increased from February to March
2013 at the following locations:

o 015-A (710- 8,800 µg/m3)

o 108-A (590 [average with duplicate]-1,800 µg/m3)

o 118-A (5,100-17,000 µg/m3)

 Sample location 018-A had a sub-slab vapor trichloroethene (TCE) concentration of
52,000J µg/m3, with a duplicate result of 96,000 µg/m3 during the March monitoring
round. The February TCE concentration was 95,000 µg/m3, which lies between the
March original and its duplicate.

 Increases in the sub-slab vapor concentration of cis-1,2-Dichloroethene (cis-1,2-DCE)
from February to March 2013 were seen at all four locations:

o 015-A (1,300-7,000 µg/m3)

o 018-A (3,800-4,800 µg/m3 [average with duplicate])

o 108-A (330-780 µg/m3)

o 118-A (410J-1,100 µg/m3)

 Increases in sub-slab vapor trichloroethene (TCE) concentrations are where increases in
cis-1,2-Dichloroethene (cis-1,2-DCE) were found.

 Increases in the sub-slab vapor concentration of 1,1-dichloroethene (1,1-DCE) from
February 2013 to March 2013 were seen at the following locations:

o 015-A (490-3,100 µg/m3)

o 108-A (3,850 [average with duplicate]-9,500 µg/m3)

o 118-A (1,100-5,200 µg/m3)

 For 1,1-Dichloroethene (1,1-DCE): location 018-A’s March sample (37,000J µg/m3) and
its duplicate (67,000 µg/m3) both exceeded the screening level (29,333 µg/m3). The
February concentration of 1,1-DCE was 54,000 µg/m3.

 Increases in 1,1-Dichloroethene (1,1-DCE) are in the same locations where increases in
trichloroethene (TCE) and cis-1,2-Dichloroethene (cis-1,2-DCE) sub-slab vapor
concentrations were found.
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 Sub-slab vapor chloroform was detected above its screening level (177 µg/m3) at March
sample location 118-A (280 µg/m3), a concentration over three times higher than its
concentration in February (55 µg/m3).

 1,1-Dichloroethane (1,1-DCA) had a March exceedance (8,300 µg/m3) of its screening
level (2,567 µg/m3) at location 108-A. The February concentration in the duplicate
sample at this location was also an exceedance (4,100 µg/m3), but the original February
sample had a concentration (2,000J µg/m3 ) which was below the screening level.

 Other chemicals of concern that predominantly increased in sub-slab vapor from
February to March 2013 included:

o Chlorodifluoromethane increased in two of four locations and remained relatively
unchanged at two of four locations. Increases are listed below:

 015-A (0.18U-0.93 µg/m3)

 118-A (0.18U-3.9 µg/m3)

o Toluene increased in four of four locations. Increases are listed below:

 015-A (14-160 µg/m3)

 018-A (4.1-59 µg/m3[average with duplicate])

 108-A (6.1[average with duplicate]-64 µg/m3)

 118-A (8-37 µg/m3)

o 1,1,1-Trichloroethane increased in three of four locations and remained relatively
unchanged at one location. Increases are listed below:

 015-A (140-460 µg/m3)

 108-A (175[average with duplicate]-360 µg/m3)

 118-A (29-340 µg/m3)

o 1,2,4-Trimethylbenzene increased in two of four locations, decreased at one location
and remained relatively unchanged at one location. Increases are listed below:

 015-A (0.84-1.3 µg/m3)

 018-A (0.48 [average with duplicate]-0.85 µg/m3)

Summary and Conclusions

Tetra Tech has completed additional indoor air quality and sub-slab vapor monitoring at
Lockheed Martin’s Middle River Complex located in Middle River, Maryland. The ongoing
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vapor intrusion (VI) investigation seeks to evaluate whether volatile organic compounds (VOCs)
in sub-slab vapors (associated with soil and groundwater chemicals of concern [COC] at the site)
might be migrating into indoor air at site facilities. Additional indoor air and sub-slab vapor
sampling was performed while the Building A sub-slab depressurization system was shut down
between March 16 and April 8, 2013 to repair a blower failure.

The objective of this additional monitoring was to evaluate any potential changes in chemicals of
concern in indoor air and sub-slab vapor at and around the Building A plating shop during the
non-operational period, by comparing March 2013 analytical results to those obtained during the
normally scheduled February 2013 (Round 14) monitoring event, while the sub-slab
depressurization system was still operational. Sampling was performed at areas in and around the
plating shop in Building A. The data set used for comparison to March 2013 data is comprised of
indoor air and sub-slab vapor samples collected from the same locations in February 2013. All
data were validated to ensure compliance with analytical method requirements. Results of the
additional indoor air quality/sub-slab vapor samples led to the following conclusions:

 No indoor air concentrations of any chemicals of concern exceeded screening levels
therefore, it appears that personnel were not exposed to concentrations of chemicals of
concern that might pose potential risks while the system was shut down.

 Increased indoor air concentrations of trichloroethene (TCE), cis-1,2-Dichloroethene (cis-
1,2-DCE), and 1,1-Dichloroethene (1,1-DCE) were detected (from February to
March 2013) at locations both within and outside of the sub-slab depressurization (SSD)
system radius of influence (ROI).

 Locations with increases in indoor air trichloroethene (TCE) also had increases in cis-1,2-
Dichloroethene (cis-1,2-DCE). Similarly, locations with TCE concentration decreases in
indoor air are the same locations where reductions in 1,1-Dichloroethene (1,1-DCE) were
found.

 Trichloroethene (TCE) exceeded its sub-slab vapor screening level at all four sample
locations (and in the duplicate sample). 1,1-Dichloroethene (1,1-DCE) exceeded its sub-
slab vapor screening level at three of four sample locations, and 1,1-dichloroethane (1,1-
DCA) and chloroform exceeded their respective sub-slab vapor screening levels at one
location each.

 Rebound concentrations of trichloroethene (TCE), cis-1,2-Dichloroethene (cis-1,2-DCE)
and 1,1-Dichloroethene (1,1-DCE) were observed in sub-slab vapor collected from the four
locations within the sub-slab depressurization system radius of influence.

 Increased concentrations of chemicals of concern in indoor air (trichloroethene [TCE], cis-
1,2-Dichloroethene [cis-1,2-DCE] and 1,1-Dichloroethene [1,1-DCE]) are believed to be
associated with the rebound of these chemicals of concern in sub-slab vapor during sub-slab
depressurization system shutdown, and is an indication of the potential for vapor intrusion.
While none of the indoor air samples exceeded the trichloroethene (TCE) screening value of
8.8 µg/m3, the detected concentrations were approaching this value, suggesting that active
vapor mitigation within Building A remains appropriate.
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 The sub-slab depressurization system is effectively controlling sub-slab vapor migration,
and indoor air contaminant concentrations within its area of influence, and operation of the
system should continue.

Sincerely,

Michael Martin
Program Manager
Tetra Tech, Inc.

Attachment: Tables 1-4, Figure 1, Appendix A

cc:



7959 TETRA TECH, INC.

REFERENCES

1. Tetra Tech (Tetra Tech, Inc.), 2006. Indoor-Air-Quality Assessment Work Plan for
Buildings A, B, C, and VLS, Lockheed Martin Middle River Complex. November.

2. Tetra Tech (Tetra Tech, Inc.), 2013. Work Plan Addendum, Indoor Air and
Sub-Slab-Vapor Monitoring Round 14, February 2013 Lockheed Martin Middle River
Complex 2323 Eastern Boulevard Middle River, Maryland. January.

3. USEPA (United States Environmental Protection Agency), 1996. “Soil-Gas-Sampling
Standard Operating Procedure #2042.” United States Environmental Protection Agency
Environmental Response Team. May 1. REV. #: 0.0.

4. USEPA (United States Environmental Protection Agency), 1999. Compendium of
Methods for the Determination of Toxic Organic Compounds in Ambient Air, Second
Edition. “Compendium Method TO-15 Determination of Volatile Organic Compounds
(VOCs) in Air Collected in Specially Prepared Canisters and Analyzed by Gas
Chromatography/Mass Spectrometry (GC/MS).” (USEPA/625/R-96/010b). Center for
Environmental Research Information, Office of Research and Development, U.S.
Environmental Protection Agency. Cincinnati, Ohio 45268. January.

5. USEPA (United States Environmental Protection Agency), 2002. “Draft Guidance for
Evaluating the Vapor Intrusion to Indoor-Air Pathway from Groundwater and Soils
(Docket ID No. RCRA-2002-0033).” Federal Register: November 29, 2002 (Volume 67,
Number 230).

6. USEPA (United States Environmental Protection Agency), 2004. Sub-Slab Sampling and
Analysis to Support Assessment of Vapor Intrusion. United States Environmental
Protection Agency, Office of Research and Development, National Risk Management
Research Laboratory, Groundwater and Ecosystem Restoration Division. Ada, Oklahoma.
May.

7. USEPA (United States Environmental Protection Agency), 2008. USEPA Contact
Laboratory Program National Functional Guidelines for Superfund
Organic-Method Data Review. USEPA Office of Superfund Remediation and Technology
Innovation (OSRTI), Office of Solid Waste and Emergency Response
(OSWER 9240.1-48, Washington, D.C. June. (USEPA-540-R-08-901).

8. USEPA (United States Environmental Protection Agency), 2012. Regional Screening
Levels for Chemical Contaminants at Superfund Sites. EPA Office of Superfund and Oak
Ridge National Laboratory. November.

9. USEPA (United States Environmental Protection Agency), 2013. OSWER Final Guidance
for Assessing and Mitigating the Vapor Intrusion Pathway From Subsurface Sources to
Indoor Air (External Review Draft) Office of Solid Waste and Emergency Response
Washington, D.C. April.



7959 TETRA TECH, INC.

TABLES



TABLE 1

MARCH 2013 INDOOR AIR RESULTS

LOCKHEED MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND

PAGE 1 of 2

SAMPLE ID

SAMPLE DATE

BENZENE 319 16 ca 1.1 0.58 0.55 0.62

CARBON TETRACHLORIDE 62,900 20 ca 0.36 U 0.36 U 0.36 U 0.36 U

CHLORODIFLUOROMETHANE 3,590,000 220,000 nc 1.2 0.97 1 2.7

CHLOROFORM 240,000 5.3 ca 0.2 U 0.2 U 0.2 U 0.5 J

DICHLORODIFLUOROMETHANE 4,950,000 440 nc 2.4 2.7 2.8 2.5

1,1-DICHLOROETHANE 400,000 77 ca 0.22 U 0.22 U 0.22 U 0.82

1,2-DICHLOROETHANE 400,000 4.7 ca 0.2 U 0.2 U 0.2 U 0.2 U

1,1-DICHLOROETHENE NA 880 nc 0.22 U 1.5 1.3 8.1

CIS-1,2-DICHLOROETHENE 790,000 --- ---- 0.48 J 0.48 J 0.19 U 1.8

TRANS-1,2-DICHLOROETHENE 790,000 260 nc 0.19 U 0.19 U 0.19 U 0.19 U

ETHYLBENZENE 435,000 49 ca 4.4 0.19 U 0.19 U 2.4

METHYL TERT-BUTYL ETHER 180,000 A
470 ca 0.24 U 0.24 U 0.24 U 0.24 U

METHYLENE CHLORIDE 87,000 2,600 nc 24 0.99 0.74 1.3

NAPHTHALENE 50,000 3.6 ca 0.25 U 1 1.3 1.2

TETRACHLOROETHENE 678,000 180 nc 0.39 U 0.39 U 0.39 U 0.39 U

TOLUENE 754,000 22,000 nc 99 57 J 22 J 70

1,2,4-TRICHLOROBENZENE 40,000 N
8.8 nc 0.45 U 0.45 U 0.45 U 0.45 U

1,1,1-TRICHLOROETHANE 1,900,000 22,000 nc 0.27 U 0.27 U 0.27 U 0.27 U

1,1,2-TRICHLOROETHANE 45,000 0.88 nc 0.2 U 0.2 U 0.2 U 0.2 U

TRICHLOROETHENE 537,000 8.8 nc 1.8 3.3 2.7 7.6 J

1,2,3-TRIMETHYLBENZENE 123,000 22 nc 0.18 U 0.18 U 0.18 U 0.18 U

1,2,4-TRIMETHYLBENZENE 123,000 31 nc 0.85 0.23 U 0.23 U 0.5 J

1,3,5-TRIMETHYLBENZENE 123,000 --- --- 0.18 U 0.18 U 0.18 U 0.18 U

VINYL CHLORIDE 21,560 28 ca 0.21 U 0.21 U 0.21 U 0.21 U

M+P-XYLENES 434000 440 nc 17 1.5 0.66 J 14

O-XYLENE 434000 440 nc 8.7 0.19 U 0.19 U 4.8

TOTAL XYLENES 434000 440 nc 25.7 1.5 0.66 J 18.8

-14A = sample collected during sub-slab depressurization system shutdown (March 2013)

ca = screening value based on 1x 10-5 carcinogenic risk

-- = not available nc = screening value based on noncarcinogenic hazard index = 1

J = estimated value A = American Council of Governmental Industrial Hygienists
U = not detected

USEPA = United States Environmental Protection Agency N = National institute for Occupational Safety and Health

Recommended Expoesure Limit

TOTAL XYLENES values are calculated. OSHA PEL = Occupational Safety and Health Administration

Permissible Exposure Limit Levels for Chemical

Contaminants at Superfund Sites Nov-2012

Theshold Limit Value

28-Mar-13

IA-015-A-14A IA-018-A-14A IA-018-A-14A-D IA-076-A-14A

27-Mar-13

Shaded cells indicate a concentration greater than the risk -based screening level

Volatile Organic Compounds (µg/m3)

OSHA PEL

(µg/m3)

Industrial Air

Screening

Level (µg/m3)

KEY
28-Mar-13 27-Mar-13

015-A 018-A 076-A



TABLE 1

MARCH 2013 INDOOR AIR RESULTS

LOCKHEED MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND

PAGE 2 of 2

SAMPLE ID

SAMPLE DATE

BENZENE 319 16 ca

CARBON TETRACHLORIDE 62,900 20 ca

CHLORODIFLUOROMETHANE 3,590,000 220,000 nc

CHLOROFORM 240,000 5.3 ca

DICHLORODIFLUOROMETHANE 4,950,000 440 nc

1,1-DICHLOROETHANE 400,000 77 ca

1,2-DICHLOROETHANE 400,000 4.7 ca

1,1-DICHLOROETHENE NA 880 nc

CIS-1,2-DICHLOROETHENE 790,000 --- ----

TRANS-1,2-DICHLOROETHENE 790,000 260 nc

ETHYLBENZENE 435,000 49 ca

METHYL TERT-BUTYL ETHER 180,000 A
470 ca

METHYLENE CHLORIDE 87,000 2,600 nc

NAPHTHALENE 50,000 3.6 ca

TETRACHLOROETHENE 678,000 180 nc

TOLUENE 754,000 22,000 nc

1,2,4-TRICHLOROBENZENE 40,000 N
8.8 nc

1,1,1-TRICHLOROETHANE 1,900,000 22,000 nc

1,1,2-TRICHLOROETHANE 45,000 0.88 nc

TRICHLOROETHENE 537,000 8.8 nc

1,2,3-TRIMETHYLBENZENE 123,000 22 nc

1,2,4-TRIMETHYLBENZENE 123,000 31 nc

1,3,5-TRIMETHYLBENZENE 123,000 --- ---

VINYL CHLORIDE 21,560 28 ca

M+P-XYLENES 434000 440 nc

O-XYLENE 434000 440 nc

TOTAL XYLENES 434000 440 nc

-14A = sample collected during sub-slab depressurization system shutdown (March 2013)

-- = not available

J = estimated value
U = not detected

USEPA = United States Environmental Protection Agency

TOTAL XYLENES values are calculated.

Shaded cells indicate a concentration greater than the risk -based screening level

Volatile Organic Compounds (µg/m3)

OSHA PEL

(µg/m3)

Industrial Air

Screening

Level (µg/m3)

KEY

0.75 0.62 2.5 0.49 0.65 1.2

0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

2.2 2.5 1.5 0.97 7.2 0.93

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

2.5 2.9 2.5 2.7 2.4 2.5

1.4 0.22 U 0.22 U 0.22 U 2.8 0.22 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

4.5 0.22 U 0.22 U 0.22 U 4.2 0.22 U

0.85 0.19 U 0.64 0.19 U 0.19 U 0.19 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

1.3 0.19 U 4.6 0.19 U 1.5 0.19 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.99 3.1 2.2 0.85 1.4 1.1

0.25 U 0.69 J 0.64 J 0.25 U 0.25 U 0.25 U

0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U

38 41 100 50 40 50

0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U

0.27 U 0.27 U 0.27 U 0.27 U 1 0.27 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

8.2 1.2 5.6 0.71 J 2.9 2.7

0.18 U 0.18 U 0.8 0.18 U 0.18 U 0.18 U

0.6 J 0.8 2.6 0.8 0.6 J 0.23 U

0.18 U 0.18 U 0.65 J 0.18 U 0.18 U 0.18 U

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

9.4 1.3 19 1.1 J 8.7 1 J

2.4 0.19 U 9 0.19 U 2.1 0.19 U

11.8 1.3 28 1.1 J 10.8 1 J

ca = screening value based on 1x 10-5 carcinogenic risk

nc = screening value based on noncarcinogenic hazard index = 1

A = American Council of Governmental Industrial Hygienists Theshold Limit Value

N = National Institute for Occupational Safety and Health Recommended Exposure Limit
OSHA PEL = Occupational Safety and Health Administration Pemissible Exposure Limit

Industrial Air Screening Levels from USEPA Regional Screening Levels for Chemical

Contaminants at Superfund Sites Nov-2012

IA-093-A-14A

28-Mar-13 27-Mar-13 28-Mar-13 27-Mar-13 28-Mar-13 27-Mar-13

IA-108-A-14A IA-116-A-14A IA-118-A-14A IA-138-A-14AIA-079-A-14A

118-A 138-A079-A 093-A 108-A 116-A



TABLE 2

FEBRUARY 2013 AND MARCH 2013 INDOOR AIR RESULTS

LOCKHEED MARTIN MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND

Page 1 of 3

SAMPLE ID

SAMPLE DATE

Volatile Organic Compounds (µg/m3)

BENZENE 319 16 ca 0.78 J 1.1 41% 0.99 0.565 -43% 1.1 J 0.62 -44%

CARBON TETRACHLORIDE 62,900 20 ca 0.36 U 0.36 U 0% 0.44 0.36 U N/A 0.36 U 0.36 U 0%

CHLORODIFLUOROMETHANE 3,590,000 220,000 nc 0.18 U 1.2 N/A 0.18 U 0.985 N/A 0.18 U 2.7 N/A

CHLOROFORM 240,000 5.3 ca 0.2 U 0.2 U 0% 0.6 0.2 U N/A 0.2 U 0.5 J N/A

DICHLORODIFLUOROMETHANE 4,950,000 440 nc 2.7 2.4 -11% 3.05 2.75 -10% 2.6 2.5 -4%

1,1-DICHLOROETHANE 400,000 77 ca 0.22 U 0.22 U 0% 0.22 U 0.22 U 0% 0.22 U 0.82 N/A

1,2-DICHLOROETHANE 400,000 4.7 ca 0.2 U 0.2 U 0% 0.2 U 0.2 U 0% 0.2 U 0.2 U 0%

1,1-DICHLOROETHENE NA 880 nc 0.22 U 0.22 U 0% 0.85 1.4 65% 0.22 U 8.1 N/A

CIS-1,2-DICHLOROETHENE 790,000 --- ---- 0.19 U 0.48 J N/A 0.19 U 0.2875 N/A 0.19 U 1.8 N/A

TRANS-1,2-DICHLOROETHENE 790,000 260 nc 0.19 U 0.19 U 0% 0.19 U 0.19 U 0% 0.19 U 0.19 U 0%

ETHYLBENZENE 435,000 49 ca 3.6 J 4.4 22% 0.19 U 0.19 U 0% 3.7 J 2.4 -35%

METHYL TERT-BUTYL ETHER 180,000 A
470 ca 0.24 U 0.24 U 0% 0.24 U 0.24 U 0% 0.24 U 0.24 U 0%

METHYLENE CHLORIDE 87,000 2,600 ca 1 24 2300% 0.335 0.865 158% 1.1 1.3 18%

NAPHTHALENE 50,000 3.6 ca 0.53 J 0.25 U N/A 0.9125 1.15 26% 2.9 J 1.2 -59%

TETRACHLOROETHENE 678,000 180 nc 0.39 U 0.39 U 0% 0.39 U 0.39 U 0% 0.39 U 0.39 U 0%

TOLUENE 754,000 22,000 nc 200 99 -51% 1.65 39.5 2294% 180 70 -61%

1,2,4-TRICHLOROBENZENE 40,000 N
8.8 nc 0.45 U 0.45 U 0% 0.45 U 0.45 U 0% 0.45 U 0.45 U 0%

1,1,1-TRICHLOROETHANE 1,900,000 22,000 nc 0.27 U 0.27 U 0% 0.27 U 0.27 U 0% 0.27 U 0.27 U 0%

1,1,2-TRICHLOROETHANE 45,000 0.88 nc 0.2 U 0.2 U 0% 0.2 U 0.2 U 0% 0.2 U 0.2 U 0%

TRICHLOROETHENE 537,000 8.8 nc 0.36 U 1.8 N/A 2.9 3 3% 1.3 J 7.6 J 485%

1,2,3-TRIMETHYLBENZENE 123,000 22 nc 0.18 U 0.18 U 0% 0.18 U 0.18 U 0% 0.18 U 0.18 U 0%

1,2,4-TRIMETHYLBENZENE 123,000 31 nc 0.55 J 0.85 55% 0.3325 0.23 U N/A 1.7 J 0.5 J -71%

1,3,5-TRIMETHYLBENZENE 123,000 --- --- 0.18 U 0.18 U 0% 0.18 U 0.18 U 0% 0.55 J 0.18 U N/A

VINYL CHLORIDE 21,560 28 ca 0.21 U 0.21 U 0% 0.21 U 0.21 U 0% 0.21 U 0.21 U 0%

M+P-XYLENES 434000 440 nc 16 J 17 6% 0.725 1.08 49% 15 J 14 -7%

O-XYLENE 434000 440 nc 5.5 J 8.7 58% 0.19 U 0.19 U 0% 3.6 J 4.8 33%

TOTAL XYLENES 434000 440 nc 21.5 J 25.7 20% 0.725 1.08 49% 18.6 J 18.8 1%

-14 = sample collected during Round 14 (February 2013)

-14A = sample collected during sub-slab depressurization system shutdown

(March 2013)

-- = not available
J = estimated value

U = not detected

USEPA = United States Environmental Protection Agency

TOTAL XYELENES values are calculated.

IAQ-015-A-14 IA-015-A-14A IAQ-018-A-14- IA-018-A-14A-AVG IAQ-076-A-14
% change % change

5-Feb-13 20130328 5-Feb-13 27-Mar-13 5-Feb-13

Shaded cells indicate a concentration greater than the risk -based screening level

015-A 015-A 018-A Avg 018-A Avg 076-A

OSHA PEL

(µg/m3)

Industrial Air

Screening

Level (µg/m3)

KEY % change
28-Mar-13

076-A

N = National Institute for Occupational Safety and Health Recommended Exposure Limit

OSHA PEL = Occupational Safety and Health Administration Pemissible Exposure Limit
Industrial Air Screening Levels from USEPA Regional Screening Levels for Chemical

Chemical Contaminants mat Superfund Sites Nov-2012

IA-076-A-14A

ca = screening value based on 1x 10-5 carcinogenic risk

nc = screening value based on noncarcinogenic hazard index = 1

A = American Council of Governmental Industrial Hygienists Theshold Limit Value

Avg - Average



TABLE 2

FEBRUARY 2013 AND MARCH 2013 INDOOR AIR RESULTS

LOCKHEED MARTIN MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND

Page 2 of 3

SAMPLE ID

SAMPLE DATE

Volatile Organic Compounds (µg/m3)

BENZENE 319 16 ca

CARBON TETRACHLORIDE 62,900 20 ca

CHLORODIFLUOROMETHANE 3,590,000 220,000 nc

CHLOROFORM 240,000 5.3 ca

DICHLORODIFLUOROMETHANE 4,950,000 440 nc

1,1-DICHLOROETHANE 400,000 77 ca

1,2-DICHLOROETHANE 400,000 4.7 ca

1,1-DICHLOROETHENE NA 880 nc

CIS-1,2-DICHLOROETHENE 790,000 --- ----

TRANS-1,2-DICHLOROETHENE 790,000 260 nc

ETHYLBENZENE 435,000 49 ca

METHYL TERT-BUTYL ETHER 180,000 A
470 ca

METHYLENE CHLORIDE 87,000 2,600 ca

NAPHTHALENE 50,000 3.6 ca

TETRACHLOROETHENE 678,000 180 nc

TOLUENE 754,000 22,000 nc

1,2,4-TRICHLOROBENZENE 40,000 N
8.8 nc

1,1,1-TRICHLOROETHANE 1,900,000 22,000 nc

1,1,2-TRICHLOROETHANE 45,000 0.88 nc

TRICHLOROETHENE 537,000 8.8 nc

1,2,3-TRIMETHYLBENZENE 123,000 22 nc

1,2,4-TRIMETHYLBENZENE 123,000 31 nc

1,3,5-TRIMETHYLBENZENE 123,000 --- ---

VINYL CHLORIDE 21,560 28 ca

M+P-XYLENES 434000 440 nc

O-XYLENE 434000 440 nc

TOTAL XYLENES 434000 440 nc

-14 = sample collected during Round 14 (February 2013)

-14A = sample collected during sub-slab depressurization system shutdown

(March 2013)

-- = not available
J = estimated value

U = not detected

USEPA = United States Environmental Protection Agency

TOTAL XYELENES values are calculated.

Shaded cells indicate a concentration greater than the risk -based screening level

OSHA PEL

(µg/m3)

Industrial Air

Screening

Level (µg/m3)

KEY

1 J 0.75 -25% 0.81 0.62 -23% 1.005 2.5 149%

0.36 U 0.36 U 0% 0.36 U 0.36 U 0% 0.41 0.36 U N/A

0.18 U 2.2 N/A 0.18 U 2.5 N/A 0.18 U 1.5 N/A

0.6 J 0.2 U N/A 0.2 U 0.2 U 0% 0.2 U 0.2 U 0%

2.9 2.5 -14% 2.8 2.9 4% 2.95 2.5 -15%

0.22 U 1.4 N/A 0.22 U 0.22 U 0% 0.22 U 0.22 U 0%

0.2 U 0.2 U 0% 0.2 U 0.2 U 0% 0.2 U 0.2 U 0%

0.22 U 4.5 N/A 0.89 0.22 U N/A 0.22 U 0.22 U 0%

0.19 U 0.85 N/A 0.19 U 0.19 U 0% 0.19 U 0.64 N/A

0.19 U 0.19 U 0% 0.19 U 0.19 U 0% 0.19 U 0.19 U 0%

3.9 J 1.3 -67% 0.19 U 0.19 U 0% 2.45 4.6 88%

0.24 U 0.24 U 0% 0.24 U 0.24 U 0% 0.24 U 0.24 U 0%

1.4 0.99 -29% 0.53 3.1 485% 1.175 2.2 87%

0.85 J 0.25 U N/A 0.64 J 0.69 J 8% 0.25 U 0.64 J N/A

0.39 U 0.39 U 0% 0.39 U 0.39 U 0% 0.39 U 0.39 U 0%

340 38 -89% 3.3 41 1142% 145 100 -31%

0.45 U 0.45 U 0% 0.45 U 0.45 U 0% 0.45 U 0.45 U 0%

0.27 U 0.27 U 0% 0.27 U 0.27 U 0% 0.27 U 0.27 U 0%

0.2 U 0.2 U 0% 0.2 U 0.2 U 0% 0.2 U 0.2 U 0%

0.36 U 8.2 N/A 6.3 1.2 -81% 0.79 5.6 609%

0.18 U 0.18 U 0% 0.18 U 0.18 U 0% 0.18 U 0.8 N/A

1.1 J 0.6 J -45% 0.23 U 0.8 N/A 0.675 2.6 285%

0.18 U 0.18 U 0% 0.18 U 0.18 U 0% 0.18 U 0.65 J N/A

0.21 U 0.21 U 0% 0.21 U 0.21 U 0% 0.21 U 0.21 U 0%

19 J 9.4 -51% 0.84 J 1.3 55% 13 19 46%

4.2 J 2.4 -43% 0.19 U 0.19 U 0% 2.9 9 210%

23.2 J 11.8 -49% 0.84 J 1.3 55% 15.9 28 76%

% change
IAQ-079-A-14 IA-079-A-14A IAQ-093-A-14 IA-093-A-14A IAQ-108-A-14- IA-108-A-14A

% change
%

change

079-A 079-A 093-A 093-A

5-Feb-13 28-Mar-13

108-A Avg 108-A

5-Feb-13 27-Mar-13 5-Feb-13 28-Mar-13

Chemical Contaminants mat Superfund Sites Nov-2012

OSHA PEL = Occupational Safety and Health Administration Pemissible Exposure Limit
Industrial Air Screening Levels from USEPA Regional Screening Levels for Chemical

Avg - Average

ca = screening value based on 1x 10-5 carcinogenic risk

nc = screening value based on noncarcinogenic hazard index = 1

A = American Council of Governmental Industrial Hygienists Theshold Limit Value

N = National Institute for Occupational Safety and Health Recommended Exposure Limit



TABLE 2

FEBRUARY 2013 AND MARCH 2013 INDOOR AIR RESULTS

LOCKHEED MARTIN MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND

Page 3 of 3

SAMPLE ID

SAMPLE DATE

Volatile Organic Compounds (µg/m3)

BENZENE 319 16 ca

CARBON TETRACHLORIDE 62,900 20 ca

CHLORODIFLUOROMETHANE 3,590,000 220,000 nc

CHLOROFORM 240,000 5.3 ca

DICHLORODIFLUOROMETHANE 4,950,000 440 nc

1,1-DICHLOROETHANE 400,000 77 ca

1,2-DICHLOROETHANE 400,000 4.7 ca

1,1-DICHLOROETHENE NA 880 nc

CIS-1,2-DICHLOROETHENE 790,000 --- ----

TRANS-1,2-DICHLOROETHENE 790,000 260 nc

ETHYLBENZENE 435,000 49 ca

METHYL TERT-BUTYL ETHER 180,000 A
470 ca

METHYLENE CHLORIDE 87,000 2,600 ca

NAPHTHALENE 50,000 3.6 ca

TETRACHLOROETHENE 678,000 180 nc

TOLUENE 754,000 22,000 nc

1,2,4-TRICHLOROBENZENE 40,000 N
8.8 nc

1,1,1-TRICHLOROETHANE 1,900,000 22,000 nc

1,1,2-TRICHLOROETHANE 45,000 0.88 nc

TRICHLOROETHENE 537,000 8.8 nc

1,2,3-TRIMETHYLBENZENE 123,000 22 nc

1,2,4-TRIMETHYLBENZENE 123,000 31 nc

1,3,5-TRIMETHYLBENZENE 123,000 --- ---

VINYL CHLORIDE 21,560 28 ca

M+P-XYLENES 434000 440 nc

O-XYLENE 434000 440 nc

TOTAL XYLENES 434000 440 nc

-14 = sample collected during Round 14 (February 2013)

-14A = sample collected during sub-slab depressurization system shutdown

(March 2013)

-- = not available
J = estimated value

U = not detected

USEPA = United States Environmental Protection Agency

TOTAL XYELENES values are calculated.

Shaded cells indicate a concentration greater than the risk -based screening level

OSHA PEL

(µg/m3)

Industrial Air

Screening

Level (µg/m3)

KEY

0.49 0.88 J 0.65 -26% 0.81 1.2 48%

0.36 U 0.36 U 0.36 U 0% 0.36 U 0.36 U 0%

0.97 0.18 U 7.2 N/A 0.18 U 0.93 N/A

0.2 U 0.5 J 0.2 U N/A 0.2 U 0.2 U 0%

2.7 2.8 2.4 -14% 2.9 2.5 -14%

0.22 U 0.22 U 2.8 N/A 0.22 U 0.22 U 0%

0.2 U 0.2 U 0.2 U 0% 0.2 U 0.2 U 0%

0.22 U 0.22 U 4.2 N/A 0.93 0.22 U N/A

0.19 U 0.19 U 0.19 U 0% 0.19 U 0.19 U 0%

0.19 U 0.19 U 0.19 U 0% 0.19 U 0.19 U 0%

0.19 U 2.2 J 1.5 -32% 0.19 U 0.19 U 0%

0.24 U 0.24 U 0.24 U 0% 0.24 U 0.24 U 0%

0.85 0.74 1.4 89% 0.14 U 1.1 N/A

0.25 U 0.85 J 0.25 U N/A 0.85 0.25 U N/A

0.39 U 0.39 U 0.39 U 0% 0.39 U 0.39 U 0%

50 60 40 -33% 2.7 50 1752%

0.45 U 0.45 U 0.45 U 0% 0.45 U 0.45 U 0%

0.27 U 0.67 J 1 49% 0.27 U 0.27 U 0%

0.2 U 0.2 U 0.2 U 0% 0.2 U 0.2 U 0%

0.71 J 2.8 J 2.9 4% 4.5 2.7 -40%

0.18 U 0.18 U 0.18 U 0% 0.18 U 0.18 U 0%

0.8 0.95 J 0.6 J -37% 0.23 U 0.23 U 0%

0.18 U 0.18 U 0.18 U 0% 0.18 U 0.18 U 0%

0.21 U 0.21 U 0.21 U 0% 0.21 U 0.21 U 0%

1.1 J 14 J 8.7 -38% 0.84 J 1 J 19%

0.19 U 2.9 J 2.1 -28% 0.19 U 0.19 U 0%

1.1 J 16.9 J 10.8 -36% 0.84 J 1 J 19%

%

change28-Mar-13 5-Feb-13

IA-138-A-14A %

change27-Mar-13

IA-116-A-14A IAQ-118-A-14 IA-118-A-14A IAQ-138-A-14

27-Mar-13 5-Feb-13

116-A 118-A 118-A 138-A 138-A

ca = screening value based on 1x 10-5 carcinogenic risk

nc = screening value based on noncarcinogenic hazard index = 1

A = American Council of Governmental Industrial Hygienists Theshold Limit Value

N = National Institute for Occupational Safety and Health Recommended Exposure Limit

OSHA PEL = Occupational Safety and Health Administration Pemissible Exposure Limit
Industrial Air Screening Levels from USEPA Regional Screening Levels for Chemical Contaminants

contaminats at Superfiund Sites Nov-212

Avg - Average



TABLE 3

MARCH 2013 SUB-SLAB VAPOR RESULTS

LOCKHEED MARTIN MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND

SAMPLE ID

SAMPLE DATE

BENZENE 533 ca 0.32 J 5.2 J 10 J 2 5.5

CARBON TETRACHLORIDE 667 ca 0.36 U 1.7 2.7 0.36 U 0.7 J

CHLORODIFLUOROMETHANE 7,333,333 nc 0.93 0.18 U 0.18 U 0.18 U 3.9

CHLOROFORM 177 ca 26 4.3 J 8.3 J 8.3 280

DICHLORODIFLUOROMETHANE 14,667 nc 2.4 2 2.4 2.5 2.4

1,1-DICHLOROETHANE 2,567 ca 170 800 J 1400 J 8300 830

1,2-DICHLOROETHANE 157 ca 0.66 14 J 29 J 2.4 0.2 U

1,1-DICHLOROETHENE 29,333 nc 3100 37000 J 67000 J 9500 5200

CIS-1,2-DICHLOROETHENE ---- ---- 7000 4400 5200 780 1100

TRANS-1,2-DICHLOROETHENE 8,667 nc 160 26 J 56 J 11 59

ETHYLBENZENE 1,633 ca 4.5 0.19 U 0.79 0.66 34

METHYL TERT-BUTYL ETHER 15,667 ca 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

METHYLENE CHLORIDE 86,667 nc 0.14 U 0.14 U 0.14 U 0.14 U 31

NAPHTHALENE 120 ca 0.25 U 0.25 UJ 2.7 J 0.59 J 22

TETRACHLOROETHENE 6,000 nc 1.2 28 J 64 J 2.3 4.3

TOLUENE 733,333 nc 160 36 J 82 J 64 37

1,2,4-TRICHLOROBENZENE 293 nc 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U

1,1,1-TRICHLOROETHANE 733,333 nc 460 73 J 240 J 360 340

1,1,2-TRICHLOROETHANE 29 ca 0.2 U 2.1 3.2 0.2 U 0.2 U

TRICHLOROETHENE 293 nc 8800 52000 J 96000 J 1800 17000

1,2,3-TRIMETHYLBENZENE 733 nc 0.18 U 0.18 U 0.18 U 0.18 U 22

1,2,4-TRIMETHYLBENZENE 1,033 nc 1.3 0.23 U 0.85 0.65 J 54

1,3,5-TRIMETHYLBENZENE ---- --- 0.75 0.18 U 0.18 U 0.18 U 38

VINYL CHLORIDE 933 ca 12 160 J 310 J 12 4.9

M+P-XYLENES 14,667 nc 23 1.9 J 3.2 J 3.5 280

O-XYLENE 14,667 nc 8.8 0.44 J 0.97 1.5 100

TOTAL XYLENES 14,667 nc 31.8 2.34 J 4.17 5 380

-14A = sample collected during sub-slab depressurization system shutdown (March 2013)

Shaded cells indicate a concentration greater than risk-based screening level

µg/m3 = micrograms per cubic meter

-- = not available J = estimated value

U = nondetect SV = sub-slab vapor

ca = screening value based on carcinogenic effects

nc = screening value based on noncarcinogenic effects

(1) Screening values derived in accordance with Draft Guidance for

Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater

and Soils (November 2002). Screening values are equal to United States

Environmental Protection Agency (USEPA) Industrial Air Screening

Values divided by an attenuation factor of 0.03, and correspond to a

target cancer risk level of 1.0E-05.

018-A 018-A Dup

SV-108-A-14A SV-118-A-14A

27-Mar-13

108-A

27-Mar-13 27-Mar-13 27-Mar-13

118-A015-A

SV-015-A-14A

Volatile Organic Compounds (µg/m3)

Target Shallow

Soil Gas

Concentration

(µg/m3)

KEY

SV-018-A-14A

27-Mar-13

SV-018-A-14A-D



TABLE 4

FEBRUARY 2013 AND MARCH 2013 SUB-SLAB VAPOR RESULTS

LOCKHEED MARTIN MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND

Page 1 of 2

SAMPLE ID

SAMPLE DATE

BENZENE 533 ca 0.13 U 0.32 J N/A 23 7.6 -67%

CARBON TETRACHLORIDE 667 ca 0.77 J 0.36 U N/A 7 2.2 -69%

CHLORODIFLUOROMETHANE 7,333,333 nc 0.18 U 0.93 N/A 0.18 U 0.18 U 0%

CHLOROFORM 177 ca 6.8 26 282% 15 6.3 -58%

DICHLORODIFLUOROMETHANE 14,667 nc 2.7 2.4 -11% 2.8 2.2 -21%

1,1-DICHLOROETHANE 2,567 ca 13 170 1208% 410 1100 168%

1,2-DICHLOROETHANE 157 ca 0.2 U 0.66 N/A 44 21.5 -51%

1,1-DICHLOROETHENE 29,333 nc 490 3100 533% 54000 52000 -4%

CIS-1,2-DICHLOROETHENE ---- ---- 1300 7000 438% 3800 4800 26%

TRANS-1,2-DICHLOROETHENE 8,667 nc 23 160 596% 66 41 -38%

ETHYLBENZENE 1,633 ca 2.3 K 4.5 96% 0.19 U 0.4425 N/A

METHYL TERT-BUTYL ETHER 15,667 ca 0.24 U 0.24 U 0% 0.24 U 0.24 U 0%

METHYLENE CHLORIDE 86,667 nc 0.74 0.14 U N/A 0.14 U 0.14 U 0%

NAPHTHALENE 120 ca 0.8 0.25 U N/A 0.25 U 1.4125 N/A

TETRACHLOROETHENE 6,000 nc 0.39 U 1.2 N/A 110 46 -58%

TOLUENE 733,333 nc 14 160 1043% 4.1 59 1339%

1,2,4-TRICHLOROBENZENE 293 nc 0.45 U 0.45 U 0% 0.45 U 0.45 U 0%

1,1,1-TRICHLOROETHANE 733,333 nc 140 460 229% 270 156.5 -42%

1,1,2-TRICHLOROETHANE 29 ca 0.2 U 0.2 U 0% 6 2.65 -56%

TRICHLOROETHENE 293 nc 710 8800 1139% 95000 74000 -22%

1,2,3-TRIMETHYLBENZENE 733 nc 0.18 U 0.18 U 0% 0.18 U 0.18 U 0%

1,2,4-TRIMETHYLBENZENE 1,033 nc 0.85 1.3 53% 0.23 U 0.4825 N/A

1,3,5-TRIMETHYLBENZENE ---- --- 0.18 U 0.75 N/A 0.18 U 0.18 U 0%

VINYL CHLORIDE 933 ca 1.4 12 757% 170 235 38%

M+P-XYLENES 14,667 nc 8.8 J 23 161% 0.62 J 2.55 311%

O-XYLENE 14,667 nc 8.5 8.8 4% 0.19 U 0.705 N/A

TOTAL XYLENES 14,667 nc 17.3 J 31.8 84% 0.62 J 3.255 425%

-14 =sample collected during Round 14 (February 2013) TOTAL XYELENES values are calculated.

-14A = sample collected during sub-slab depressurization system Avg - Average

shutdown (March 2013)

Notes: All sample concentrations are in micrograms per cubic

meter (µg/m3)

Shaded cells indicate a concentration greater than risk-based

screening level

µg/m3 = micrograms per cubic meter

-- = not available

U = nondetect

ca = screening value based on carcinogenic effects

nc = screening value based on noncarcinogenic effects

015-A 015-A 018-A 018-A Avg

27-Mar-13

Volatile Organic Compounds (µg/m3)

Target Shallow

Soil Gas

Concentration

(µg/m3)1

KEY % change

SV-015-A-14 SV-015-A-14A

(1) Screening values derived in accordance with Draft Guidance for

Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and

Soils (November 2002). Screening values are equal to United States

Environmental Protection Agency (USEPA) Industrial Air Screening Values

divided by an attenuation factor of 0.03, and correspond to a target cancer

risk level of 1.0E-05.

5-Feb-13 27-Mar-13 5-Feb-13

SV-018-A-14 SV-018-A-14A-AVG

% change



TABLE 4

FEBRUARY 2013 AND MARCH 2013 SUB-SLAB VAPOR RESULTS

LOCKHEED MARTIN MIDDLE RIVER COMPLEX

MIDDLE RIVER, MARYLAND

Page 2 of 2

SAMPLE ID

SAMPLE DATE

BENZENE 533 ca

CARBON TETRACHLORIDE 667 ca

CHLORODIFLUOROMETHANE 7,333,333 nc

CHLOROFORM 177 ca

DICHLORODIFLUOROMETHANE 14,667 nc

1,1-DICHLOROETHANE 2,567 ca

1,2-DICHLOROETHANE 157 ca

1,1-DICHLOROETHENE 29,333 nc

CIS-1,2-DICHLOROETHENE ---- ----

TRANS-1,2-DICHLOROETHENE 8,667 nc

ETHYLBENZENE 1,633 ca

METHYL TERT-BUTYL ETHER 15,667 ca

METHYLENE CHLORIDE 86,667 nc

NAPHTHALENE 120 ca

TETRACHLOROETHENE 6,000 nc

TOLUENE 733,333 nc

1,2,4-TRICHLOROBENZENE 293 nc

1,1,1-TRICHLOROETHANE 733,333 nc

1,1,2-TRICHLOROETHANE 29 ca

TRICHLOROETHENE 293 nc

1,2,3-TRIMETHYLBENZENE 733 nc

1,2,4-TRIMETHYLBENZENE 1,033 nc

1,3,5-TRIMETHYLBENZENE ---- ---

VINYL CHLORIDE 933 ca

M+P-XYLENES 14,667 nc

O-XYLENE 14,667 nc

TOTAL XYLENES 14,667 nc

-14 =sample collected during Round 14 (February 2013)

-14A = sample collected during sub-slab depressurization system

shutdown (March 2013)

Notes: All sample concentrations are in micrograms per cubic

meter (µg/m3)

Shaded cells indicate a concentration greater than risk-based

screening level

µg/m3 = micrograms per cubic meter

-- = not available

U = nondetect

ca = screening value based on carcinogenic effects

nc = screening value based on noncarcinogenic effects

Volatile Organic Compounds (µg/m3)

Target Shallow

Soil Gas

Concentration

(µg/m3)1

KEY

1.5 2 33% 1.9 J 5.5 189%

0.41 0.36 U N/A 0.83 J 0.7 J -16%

0.18 U 0.18 U 0% 0.18 U 3.9 N/A

7.9 8.3 5% 55 280 409%

2.7 2.5 -7% 3.2 J 2.4 -25%

3050 8300 172% 61 830 1261%

1.7 2.4 41% 0.2 U 0.2 U 0%

3850 9500 147% 1100 5200 373%

330 780 136% 410 J 1100 168%

6.1 11 80% 13 59 354%

1.12 0.66 -41% 75 34 -55%

0.24 U 0.24 U 0% 0.24 U 0.24 U 0%

0.985 0.14 U N/A 12 J 31 158%

36.95 0.59 J -98% 35 22 -37%

2.45 2.3 -6% 1.9 J 4.3 126%

6.1 64 949% 8 37 363%

0.45 U 0.45 U 0% 0.45 U 0.45 U 0%

175 360 106% 29 340 1072%

0.2 U 0.2 U 0% 0.2 U 0.2 U 0%

590 1800 205% 5100 17000 233%

1.4 0.18 U N/A 22 22 0%

5.15 0.65 J -87% 92 54 -41%

3.05 0.18 U N/A 50 38 -24%

12 12 0% 2.9 J 4.9 69%

7.3 3.5 -52% 810 280 -65%

2.85 1.5 -47% 200 100 -50%

10.15 5 -51% 1010 380 -62%

TOTAL XYELENES values are calculated.

Avg - Average

27-Mar-13

108-A Avg 108-A 118-A 118-A

5-Feb-13 27-Mar-13 5-Feb-13
% change

(1) Screening values derived in accordance with Draft Guidance for Evaluating the Vapor Intrusion to

Indoor Air Pathway from Groundwater and Soils (November 2002). Screening values are equal to

United States Environmental Protection Agency (USEPA) Industrial Air Screening Values divided by an

attenuation factor of 0.03, and correspond to a target cancer risk level of 1.0E-05.

% change

SV-108-A-14-AVG SV-108-A-14A SV-118-A-14 SV-118-A-14A
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FIGURE 1



7

8

9

10

GCGA GBG

4

6

5

1

3

2

1/2

A
/
C

A
/
C

GG

A/C

A
/
C

T
R
A
N
EA
/
C

S
E
R
I
A
L
:
 
S
8
6
L
2
6
4
5
0

T
R
A
N
E

M
O
D
E
L
:
 
S
W
U
B
-
B
5
0
4
-
E

A
/
C

C
A
R
R
I
E
R

CE N T U R Y

GF

A/C

C
O
N
S
O
L
E

S
A
T
E
C

SE R I AL :  8 7 A 03 8 6 8

MO D E L :  S WU B - B 3 04 - E

A
/
C

TR A N E

SA T E C

MT S

CO N S O L E

CO N S O L E

MT S

M
O
D
E
L
:
 
S
W
U
B
-
B
3
0
4
-
E

S
E
R
I
A
L
:
 
S
8
6
H
0
5
5
7
6

T
R
A
N
E

A
/
C

T
R
A
N
E

S
E
R
I
A
L
:
 
S
8
7
A
0
3
8
6
9

M
O
D
E
L
:
 
S
W
U
B
-
B
3
0
4
-
E

T
R
A
N
E

A
/
C

S
E
R
I
A
L
:
 
S
8
6
L
2
6
4
5
3

M
O
D
E
L
:
 
S
W
U
B
-
B
5
0
4
-
E

A
/
C

T
R
A
N
E

MT S

S
E
R
I
A
L
:
 
S
8
7
A
U
3
8
7
0

M
O
D
E
L
:
 
S
W
U
B
-
B
3
0
4
-
E

GEGD

R
A
C
K

R
A
C
K

R
A
C
K

R
A
C
K

RACK RACK RACK RACKRACK

ADT

C
3
9

2
4

4
3

F

4
1

4
2

4
0

T
7
-
0
3
2
0
1
0

3
0

3
2

E
3
1

2
9

2
8

2
7

2
6

2
5

14
2
2

2
3

2
1

2
0

19
A

19
18

17
15

16
13

12
10

11
9

8
6

7
5

4
3

D

1/
2

2
1

B

3
7

A

3
8

3
6

3
4

3
5

3
2

3
3

OVEN

ELEVATO R

B12

B9

B10

B11

B8

B

GF

A

G
A

G
B

G
C

G
D

G
E

G
F

G
G

!(
!(

!(!(

!(

!(

!(

!(

!( !(

!(

!( !(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

#*

#*

#*

#*

#*
#*

#*

#*

#*

#*
#*

#*

#*

#*
#*

#*

#*

#*

#*

#*

#*

#*

#* #*

#*

#* #*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

081-A

094-A

080-A

078-A

073-A

072-A

071-A

070-A

047-A

046-A

028-A

027-A

025-A

024-A

023-A

022-A

021-A

020-A
019-A

017-A

016-A

014-A
013-A

046-AX

024-AX

110-A

109-A

107-A

097-A

096-A

095-A

074-A

012-A

011-A

076-A

106-A

093-A

119-A

117-A

116-A

120-A

138-A

139-A

077-A

136-A

075-A

079-A

018-A-14A-SV
1,1-Dichloroethene             37000 J
Trichloroethene                  52000 J
018-A-14A-D-SV
1,1-Dichloroethene             67000 J
Trichloroethene                  96000 J

108-A-14A-SV
1,1-Dichloroethane        8300 
Trichloroethene             1800

015-A-14A-SV
Trichloroethene    8800

118-A-14A-SV
Chloroform                 280
Trichloroethene     17000

BND6

M
A

IN
T

G
A

R

1S
T

R
G

M
1

6

BND6

BND6

Map Document: (K:\GProject\middle_river\Maps\Block I bldg A_March 2013 SSD System Shutdown exceedances.mxd)
5/20/2013 -- 11:56:41 AM

¯
0 20 40 60 80

Feet

DATE MODIFIED: CREATED BY:
5/20/13 MP

Tetra Tech, Inc.

Lockheed Martin Middle River Complex
Middle River, Maryland

Figure 1

Indoor Air and Sub-Slab
Vapor Results Greater Than
Screening Levels Building A 
SSD System Shutdown Sampling
March 2013

Legend

#* IAQ, Basement

#* IAQ, 1st Floor

!( SV

SSD Vapor Extraction Trench

SSD Radius of Influence

Buildings A, B, and C

Building B and C Basement 

SSD Treatment Unit

March 2013 SV and IAQ 
Sample Location

concentrations in ug/m3

ug/m3- micrograms per cubic meter
SSD- Sub-Slab Vapor Depression 
System
IAQ- Indoor Air Quality
SV - Sub-Slab Vapor

March 2013
Exceedance

March 2013 IAQ Sample 
Location



7959 TETRA TECH, INC.

APPENDIX A
FIELD DOCUMENTATION AND DATA VALIDATION REPORTS
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