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Section 1 

Introduction 

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

prepared this technical memorandum to detail work conducted according to the 2013 Surface 

Water Sampling Work Plan (Tetra Tech, 2013a) for the Dump Road Area (DRA) at Martin State 

Airport (MSA) in Middle River, Maryland (see Figure 1-1). This technical memorandum 

presents the analytical results for surface water samples collected from Frog Mortar Creek on 

September 18, 2013. The sampling objectives were to: 

• provide additional surface-water-quality data to determine the concentrations and spatial 
distributions of volatile organic compounds (VOCs) and other chemicals of potential 
concern in Frog Mortar Creek that may emanate from a groundwater plume at the Dump 
Road Area of Martin State Airport 

• provide surface-water-quality data from Frog Mortar Creek during a summer month 
when increased water-based recreational use and biological activity occur. 

The results of the sampling are screened against the human-health and ecological water-quality 

criteria in this memorandum. These data will be used in future efforts to: 

• evaluate the interaction between Dump Road Area shallow groundwater and Frog Mortar 
Creek 

• provide information to assess human health risks for recreational users of Frog Mortar 
Creek  

• provide information to update modeling for shallow-groundwater flow patterns and 
discharge to Frog Mortar Creek 

This technical memorandum is organized as follows: 

Section 2—Site Background and Previous Investigations: Briefly describes the site and 
references where summaries of previous Frog Mortar Creek investigations are available for 
review. 
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Section 3—Investigation Approach and Methodology: Presents the technical approach of the 
surface water sampling and describes the field methodology. 

Section 4—Results: Presents the investigation findings. 

Section 5—Summary: Summarizes the investigation approach and findings. 

Section 6—References: Cites references used to compile this memorandum. 
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Section 2 

Site Background and  
Previous Investigations 

Martin State Airport (MSA) is at 701 Wilson Point Road in Middle River, Maryland. It is 

bounded by Frog Mortar Creek to the east and Stansbury Creek to the west (Figure 2-1), both of 

which are tidal tributaries of Chesapeake Bay. The area under investigation is Frog Mortar 

Creek, which is east of and adjacent to the Dump Road Area (DRA) site at MSA (Figures 2-1 

and 2-2).  

Detailed environmental studies have been conducted at the DRA since the early 1990s, when the 

Maryland Aviation Administration removed drums discovered near Taxiway Tango in 1991 

(Figure 2-2). The DRA currently consists mostly of open meadows, mowed grass, and heavily 

wooded areas; however, the DRA also includes a portion of Taxiway Tango and extends to the 

airport runway. Taxiway Tango is a concrete and asphalt taxiway currently used by the Maryland 

Air National Guard for military aircraft operations. The airport runway is used by the Maryland 

Air National Guard as well as state-owned and private aircraft.  

Previous environmental studies at MSA demonstrate that soil, pond sediment, and groundwater 

at the DRA have been impacted by volatile organic compounds (VOCs), semivolatile organic 

compounds (SVOCs), and metals resulting from prior dumping and backfilling. The primary 

constituents that have been detected in DRA groundwater at concentrations exceeding state 

groundwater standards are the chlorinated VOCs (cVOCs) trichloroethene (TCE; also known as 

trichloroethylene), cis-1,2-dichloroethene (cis-1,2-DCE), and vinyl chloride (VC); petroleum-

related VOCs such as benzene, toluene, ethylbenzene, and xylenes (BTEX); as well as several 

metals. 

Frog Mortar Creek is hydraulically downgradient of the DRA and directly receives groundwater 

discharging from the DRA. TCE, cis-1,2-DCE, VC, benzene, toluene, xylenes, and several 
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metals have been detected in surface water samples collected from Frog Mortar Creek. Surface 

water samples have been collected from Frog Mortar Creek since 1997, and multiple rounds of 

samples have been collected annually since 2010. Summaries of Frog Mortar Creek studies 

conducted from 1997–2012, and details of the area’s physical setting, land use, physiography, 

and surface and subsurface conditions (i.e., soils, hydrology, and geology) are in the 2012 

Surface Water Sampling Report for Frog Mortar Creek (Tetra Tech, 2013b), and are not repeated 

herein. 

 8009 TETRA TECH • LOCKHEED MARTIN, MARTIN STATE AIRPORT •  
PAGE 2-2 TECHNICAL MEMORANDUM: SEPTEMBER 2013 SURFACE WATER SAMPLING RESULTS FOR FROG MORTAR CREEK 



Stansbury  Creek

Plant 2

Maryland
Air National Guard

Main Terminal Area

Corporate Hangars
Hangars

3
2

1

6

5

4

Hangars

Eastern Blvd

Black and 
Decker Hangar

Lockheed
Martin 
Hangar

Runway 15-33

Taxiway C

Taxiway Tango

Taxiway F
Taxiw

ay B

Ta
xiw

ay A

W
ilso

n Po int Rd

Dark
 H

ea
d C

ov
e

Cow Pen Creek

Dump Road
Area

Middle River Complex

Amtrak   Railroad

Hawthorne 
Park

Strawberry 
Point

Greater 
Strawberry 

Point

Bengies Corner

Frog M
ortar Creek

Maryland State
Police Terminal

Baltimore County
Marine Police

Martin State Airport

0 60 12030
Miles

Source:  Google Earth Pro, 2010

!(

Washington D.C.

MARYLAND

Baltimore

Martin State
Airport

!( ±
DATE MODIFIED: CREATED BY:

1/13/12 MP

Frog Mortar Creek
Lockheed Martin, Martin State Airport

Middle River, Maryland

FIGURE 2-1

MARTIN STATE AIRPORT
AND SURROUNDING FEATURES

±
Map Document: (K:\GProject\MartinStateAirport-LMC\MapDocs\MXD\Maps\MSA Main Terminal and Surrounding Features_revised 1 13 12.mxd)
1/13/2012 -- 1:01:35 PM

0 900 1,800 2,700 3,600
Feet



çççç

çççç

çççç çç çç

çççç

çççç çççç çççç çççççç çççç çççç çççç çççç çççç çç çççç çç çç

çççç çççç çççç çççç çççç çççç

çççç çççç

çççç

çççç

çççç

çççç

çççç

çççç

çççç

çççç çç

çççç çç

çççç
çççç çççç
çççç

çççç

çççç

çççç çççç çççççç çççç çç

çççç çççç çççç çç çççççç

çççç çççç çç çççç çççç çççç çççç çççç çççç çççç çççç çç çççç çççç çççç çççç çççç çççç çç çççç çççççç çççç çç çççç çççç

çççççççççççççç çççç çç çççççççççççççççç

çççççç

çççççççç

çççççç

çççç
çç

çççççç
çç

çççç

çççç

çççç

çççç

çççç

çççç
çççççç
çç

çççç
çççç
çççç
çççç

çççççç
çç

çççççç

çççç

çççç

çççççç

çççç

çççç

çççççç

çççç

çççççç
çççç çççç

çççç çççç

çççç çççç

çççççç çç

çç çççç
çç çççç

çççççççç

çççç
çççççç

çççççç
çç çççç çççç çç

çç çç çççç

çççç çççç çççç çççç çççç çç çççç çç çç çççç çççç çççç çççç çççç çççç çççç çççççç çççççççççççççççç çççç

çççç

çççç

çççççç çç

çç

çççç

çççç

çççç

çççççç çççç

çççç

çççç

çççççç çç

çç

çççççççççççççç çç

çç çç

çççç

çççç

çççç çç

çççç

çççç çççççççççççççççççççç

çççççççççççççç

çççççççççççç
çç
çç

çççç

çççççç

çççççç

çççççççççççççççççççç

çççç

çççççççç

çççççççç

çççççççççç

çççççç

çççç

çççç

çççç

çççç

çççç

çççç

çççç

çççç

çç çç çççç

çççççç

çççççççççççççççççççççççç çççççççççççççççççççççççççççççççççç
çççççççç

çççççççç
çççççççççç

çç

çççççççç

çççççççççç

çççççç çççç çççç çç çç

çççççççççççççç

çç

çççççç çççç
çç çççç
çç çççç

çççççç çççççç çççççççççç

çççç
çççççç çççççççç

çççç

çççç

çççççç çççç çç çççç çççççç çç çç çççç çççç çç çççç çççççç

çççç

çççç

çççççç çç

çççç çç çç

çççç çç çç

çççç çççç çç çç

çççç

çççç çççç çç

çççççç çç

çççç çççç çç çççç çççç

çççç çç çç çç çç çç çççççççç çç çççççç çççç çççç çççç çç

çççççç

çççççç çç
çççç çççç

çççç çç

çç çç çç

çççç çççç

çççççç

çççççççç

çççççç
çççççççç çççç çççç çç çççç

çççç

çç

çççççççç

çççç
çççç

çççç

çççç

çççççç

çççççç çç çç çççççççççç çççç

çççç çççç

çççççççççççççççççççççççççççççççççççççççççççççççççç

çççç

çççççççç

çççççççç
çççç

çççççççç

çççççç

çççççç
çç

çççç

çççççç

çççç

çççççç
çççççç

çççççç
çç çççç çç çç çççççç çç çççç çç çççç çç çççç çççççç çççç çççççç çç

çççç çç
çççç

çççç

çççç çç çççç çç

çççççç

çççç

çççç çç

çççç çç

çç çççç

çççç çç çç çççççççççççççççççççç

çççç çççç çççç

çççç çç çç

çççç

çççç

çççç çç çç çççç çççç
çç çççç çç

çç çççççç çççççççççççççç

çççç çç

çççç çç çç çç

çççç çç

çç çç çççççç çç çççç çççç çççççç çççç çççç çççç çççç çç

çç çççç çççç çç

çç çç çççç çççç çç çççç

çççç

çççç çççç çç

çççç çç

çççç

çççç çççç

çççç çç çç çç

çççç

çççç

çççç

çççç

çççççç çççç çççççç çç

çç çç

çççç

çççç çç
çççç

çççç çç

çç çç

çççç

çççç çççç çççç

çççç

çççç
çççç
çççç
çççççç
çççççççççççççççççççççççççç

çççççççççççççççççç

çççççççç

çççççççç

çççççç

çççççç

çççç

çççççç
çççççççç
çççççççç

çççççç

çççç

çççç

çççç

çççç

çççççççç

çç

çççççç

çççççççç

çççç

çççççç

çççççç

çççç

çççççç

çççççç

çççç

çççççç

çççççç
çç

çççççç
çççççççç

çççççç

çççççç
çççç

çççç

çççççççç
çççç

çççç

çççççç

çççççç
çççç
çççç

çççççç

çççççç

çççççç

çççç
çççç

çççç

çççç

çççç

çççç

çççç

çççççç

çççç

çç

çççççççççççççççççççççççççççççç
çççç çç

çç çç

çç

çççç

çççç

çççç

çççççççççç
çççççç

çççççç

çççççç

çççççççç
çççç
çççç

çççççç

çççççç
çççççç
çç

çççççç
çççç

çççç
çççç

çççççç

çççççççç

çççç

çççç çç çççççççç çç çç çççç çç çççç çç çç çç çççççç çççç çççç çç çççç çç çç çççç çç çççç çç çççç
çççç çççç çç çç

çççç çç

çççççç
çç çç

çççç

çççç

çççç

çççççç
çççç

çç

çççç

çççççç
çççç

çç

çççç

çççççç

çççç

çççççç
çç

çççççç

çççççççç

çççççççç
çççç

çç

çççççç
çççç
çç

çççççç

çççççç

çççççç

çççççç

çççççç
çççççççç

çç

çççç

çççççç

çç

çççç

çççççç

çççç

çççççç
çç

çççççç

çççççç

çççç

çççç

çççççççç
çççç

çççççççç
çççç
çççççç

çççççççç

çççççç

çççççççççççççç

çççççç

çççç

çççççççççç

çççç çççç çççç çç

çç çççççç çç çççç çççç

çççç çç çççç çççç çççççççççççç çççç

çççç

çççç
çççç

çççç çççççç
çççççççççççççççççççççççççççççç

çççççççççç

çççççççççç

çççççç

çççç

çççççç

çççççç

çççççççç

çççççç

çç

çççç

çççç

çççççç
çççç

çççççç

çççççç

çççç

çççççççç

çççççç
çççççç
çççç

çççççç

çççç

çççççççç

çççç

çççççççç

çççç

çççççççç
çççççç

çççç

çççççç
çççççççç

çççç

çççççç

çççç

çççççç

çççççç

çççççççç

çççç

çççç

çççç

çççç

çççççççç
çç

çççççççç

çççç

çççççç

çççç

çççççç

çççç

çççççççç

çççç

çççç çç

çç çç

çç

çççççç

çç

çççç

çççççç

çççç çççç

çççç çççççç çççç çç çç çç

çççç çççç çç

çççç çç çç çç

çççç çç çç çç çç çççç çççç çççç çç çç çççç çç

çç çç çç çç çççç çççç

çççç çççç çççç çç çç çç

çççç

çççç çç

çççç çç çççç

çççç çççç

çççç çç çç

çççç

çççç çççç

çççç çç

çççç çç çç çç

çççççççç çç

çççç çç çç

çççç çççç çççç çç çççç çççç çççç çççç çççç çççççç çççç çççççç

çççççççç çççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççç çççççççççççççççççççççççççç çççççççççççççççççççççççççççççççççççççççççççççç

çççç

çç

çççççççç

çççççççç

çççççççç

çççççççççç

çççççççç

çççççç

çççççç

çççççç

çççççççç

çççççççç

çççç

çççç

çççç

çççç

çççççççç

çççççç

çççççççç

çççççç

çççççççç
çççç

çççççç

çççççççç

çççççççç
çç

çççççç

çççççç

çççççç

çççç

çç çççç çç çççç çççç çççç çç çççç çççç çç çççç

çççç

çç

çççç

çççç
çççç

çç
çççç

çççç
çççç

çççççççç

çççççççççççççççççççççççççççççç

çç çç

çççç çççç çç çç

çç çççç çççç çç çççç

çççç

çççç

çççç

çç

çççç

çççç
çççç

çççç
çççç

çççççç

çççççççççççççççç çççççççççççççççççççççççççç

çççç

çççç

çççç çç çççç çççç çç çç çç çççç çççç çç

çççççç çç

çççççç çç çççççç çççç çç çççç çççç çç çç
çççç

çççççç çççç çç

çççççççç

çççç çç

çç

çççç

çç çç

çç çççç çç

çç
çç çç

çç

çç

çççç

çççç çç

çç çççç çççç çççç çç çç çç çççç çççç çç çç çç çççç çççç çççç çç çççç çççç çççç çççç çççç çççç çççç çç çç çç çççç çççç çççç

çççç
çççç

çççç
çççç
çççççç çççç

çççç

çççççççççççççççççççççççççççççççççççççççççççççççççççç çççççççç

çççççççç

çççççççççççççççççççç çç çççç çç çççç çççç çççç çççç çç çççç çççç çç çççç çç

çç çççççççççççç çççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççç
çç çççç

çççç çççç

çç çç çç
çç çç çççç

çç çç çç çç
çç çç çç

çççç çç

çççç çç
çç çç çç çç

çççç çç

çççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççççç

çççç çççç çççç
çç çççç çç

çççç çççç
çç çççç çç

çç çççç çç

çç çç çççç

çççç çççç

çççç çççç

çççç çççç
çç çççççççççççççççççççç

çç çççç çç

çççççç

çççç

çççççççç çççç
çç çç

çççç

çççç çç çççççç
çç

çççç

çççç

!
!
!

!
!
!

!

!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!

!
!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!

!

!
!
!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!!!!!!

!
!

!

!
!

!
!

!

!
!
!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!

!
!

çç çççç çç çç çççç çççç çç

çççççç çççççç çççç çç

çççç

çççççç çççç çç çççç çç çççç çç çç çççç çççç çççççç

çççç çççç çççççç çç

çç çç
çç

!
!

!

!!!

!
!

!

!
!

!

!
!

!

!
!

!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!!

!!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!
!

!
!
!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!
!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!
!

!
!

!

!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!
!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!
!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!
!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!
!

!
!
!

!
!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!
!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!
!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!!!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!
!

&<

&<

&<

&<

&<

&<

&<

&<

&<

DRUM
AREA

PETROLEUM
HYDRO-

CARBON
AREA

PETROLEUM
HYDROCARBON

AREA

TAXIWAY TANGO
MEDIAN AREA

DRUM AREA

Frog M
ortar Creek

POND #2

POND #1

AREA OF FOUR
EXCAVATED

DRUMS (1991)

POST-1956 FILL AREA
(APPROXIMATE)

EXISTING
PONDS

WETLAND
MW4

MW3

MW1

MW5

MW2

MW6
PZ3

PZ1

PZ2

DATE MODIFIED: CREATED BY:
3/25/13 SP

±
Lockheed Martin, Martin State Airport

Middle River, Maryland

0 120 24060
Feet

AIRPORT RUNWAY

TAXIWAY TANGO

MARYLAND AIR
NATIONAL GUARD

FIGURE 2-2

SITE FEATURES AND AREAS
OF CONCERN
DUMP ROAD AREA

TAXIWAY  F

TW
Y D

Map Document: (K:\GProject\MartinStateAirport-LMC\MapDocs\MXD\Maps\MSA MW and PZ_1994_1996_revised 032513.mxd)
3/25/2013 -- 3:02:28 PM

LEGEND

&< GROUNDWATER MONITORING WELL
(MW) AND PIEZOMETER (PZ),
1994 - 1996

OUTLINE OF FORMER COVE

MARYLAND AIR NATIONAL
GUARD BOUNDARY

EARTHEN BERM

EXTENT OF UNSATURATED
CONTAMINATED SOIL AND
LANDFILL MATERIAL

POND



 

Section 3 

Investigation Approach  
and Methodology 

A review of previous surface water sampling data for Frog Mortar Creek supported the need for 

additional investigations to assess the extent to which surface water is affected by groundwater 

discharged from the Dump Road Area (DRA). The volatile organic compounds (VOCs) 

trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), and vinyl chloride (VC) have 

previously been detected in Frog Mortar Creek surface water samples at concentrations 

exceeding ecological and/or human health screening criteria; these analytes have also been 

detected in groundwater at the DRA. Surface water data obtained from Frog Mortar Creek were 

used to evaluate chemical concentrations with respect to United States Environmental Protection 

Agency (USEPA) or Maryland screening levels. Screening criteria include USEPA national 

recommended water quality criteria (NRWQC), Maryland ambient water quality criteria 

(AWQC), USEPA Biological Technical Advisory Group (BTAG) surface water screening 

benchmarks, and site-specific screening levels developed by Lockheed Martin Corporation 

(Lockheed Martin).  

The September 2013 sampling event is the fifth of six surface-water sampling rounds in 2013. 

The September sampling round assessed water quality in late summer, when increased 

water-based recreational use and biological activity in Frog Mortar Creek was expected. The 

next sampling round was scheduled for December 2013, however, weather conditions have 

caused a postponement. This postponed round will be conducted in mid-January. 

3.1 SURFACE WATER SAMPLING 

3.1.1 Surface Water Sampling and Chemical Analyses 

Forty surface water samples were collected from Frog Mortar Creek near the DRA site on 

September 18, 2013. Sampling locations are shown in Figure 3-1. Four samples were collected 
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along each of nine transects, spaced approximately 350 feet apart along the western shoreline of 

Frog Mortar Creek; these transects are designated MSA-SW37, MSA-SW38, MSA-SW39, 

MSA-SW40, MSA-SW41, MSA-SW42, MSA-SW43, MSA-SW44, and MSA-SW45. Four 

samples were also collected along a transect extending out from the eastern shoreline of the 

creek at 3301 Edwards Lane (EL); this transect is designated EL-SW01 (see Figure 3-1). Along 

each transect, one sample was collected near the shoreline (“A” sample), one was collected 

approximately 50 feet from the shoreline (“B” sample), one was collected approximately 

100 feet from the shoreline (“C” sample), and one was collected approximately 200 feet from the 

shoreline (“D” sample). Each sample was collected approximately one foot below the water 

surface. All surface water sampling locations were surveyed in the Maryland State Plane North 

American Datum 1983 (in feet) using a handheld global positioning system receiver. 

Frog Mortar Creek western-shoreline-transect samples (MSA-SW37 through MSA-SW45) were 

analyzed for VOCs by SW846 Method 8260B (including Freon 113, Freon 22 

[chlorodifluoromethane], and tentatively identified compounds), for metals (filtered in the field) 

by SW846 Methods 6010A/7470A, for hardness by Standard Method SM 2340B, and for 

hexavalent chromium by USEPA Method 218.6. The eastern-shoreline-transect samples 

(i.e., EL-SW01) were analyzed for VOCs only. Analytical parameters for the Frog Mortar Creek 

samples are in Table 3-1. Water quality parameters (including temperature, pH, specific 

conductance, salinity, turbidity, dissolved oxygen, and oxidation-reduction potential) were 

measured and recorded at the time of sampling, along with the depth of water at all surface water 

sampling locations. Tidal-gauge water measurements were also obtained from the staff gauge at 

3301 Edwards Lane before and at the completion of the sampling event. Sampling information 

was documented on the sample log sheets, provided in Appendix A. 

Surface water samples were collected as grab samples using direct-fill sampling techniques from 

approximately one foot below the water surface. The VOC samples were collected using a 

stainless steel discrete-interval sampler (also known as a “bacon bomb” sampler). The sampler 

was lowered to approximately one foot below the water surface, the check valve was engaged to 

allow the sampler to fill, the sampler was then brought to the surface, and the water was removed 

through a valve to fill three laboratory-cleaned, hydrochloric-acid-preserved, 40-milliliter sample 

vials. The discrete-interval sampler was cleaned after each use by rinsing with potable water. 
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Equipment was cleaned after each sample was collected. No decontamination fluids were 

collected during this sampling event.  

Hexavalent chromium samples were collected using a different method in pre-cleaned bottles 

containing no sample preservatives (e.g., no nitric acid for preserving metal samples, etc.). Each 

bottle was submerged approximately one foot below the water surface and allowed to fill. 

Hexavalent chromium samples must be analyzed within 24 hours of collection; therefore, these 

samples were expedited to the laboratory so they could be analyzed within the prescribed holding 

time. Field-filtered metals samples (i.e., samples for metals other than hexavalent chromium) 

were preserved in the field with nitric acid to the appropriate pH level, and were collected using 

a peristaltic pump. No duplicates were collected during the September 2013 sampling round. A 

trip blank (one per cooler containing VOC samples) was submitted for VOC analysis for quality 

assurance/quality control purposes.  

3.1.2 Documentation 

A master site logbook was maintained as an overall record of field activities for the site. Sample 

documentation includes completed chain of custody (COC) forms and surface-water-specific 

sample log sheets. COC forms are standardized to summarize and document pertinent sample 

information, such as sample identification and type, matrix, date and time of collection, 

preservation, and the analysis requested. Sample-custody procedures document sample 

acquisition and integrity. Surface water sample log sheets are in Appendix A. COC forms are 

provided along with the data validation reports in Appendix B. 

3.1.3 Sample Nomenclature and Handling 

Surface water samples collected from transects SW37 through SW45 are identified with a unique 

sample identification tag. Surface water samples are labeled with an “MSA-SW” prefix, 

followed by the sample number, the profile location (“A,” “B,” “C,” or “D”), and the six-digit 

sampling date. Similarly, surface water samples collected from Edwards Lane transects are 

identified with an “EL-SW” prefix, the profile location (“A,” “B,” “C,” or “D”), and the six-digit 

sampling date. For example, the surface water sample collected on September 18, 2013 from 

MSA-SW37A was labeled as MSA-SW37A-091813. The trip blank was labeled with a “TB” 

prefix followed by the sample’s six-digit submittal date (e.g., TB-091813). 
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Sample handling includes field-related considerations concerning the selection of sample 

containers, preservatives, allowable holding times, and analyses requested. Proper custody 

procedures were followed throughout all phases of sample collection and handling. COC 

protocols were used throughout sample handling to assure the evidentiary integrity of sample 

containers. These protocols demonstrate that the samples were handled and transferred in a 

manner that would prevent or detect possible tampering.  

Sample containers were released under signature from the laboratory and were accepted under 

signature by the sampler(s), or other individual(s) responsible for maintaining custody, until the 

sample containers were transferred to the sampler(s). Transport containers returning to the 

laboratory were sealed with strapping tape and a tamper-resistant custody seal. The custody seal 

contains the signature of the individual releasing the transport container, along with the date and 

time. 

3.1.4 Equipment Decontamination 

This project required minimal equipment decontamination. Both dedicated and disposable 

equipment were used for surface water sampling to reduce decontamination activities and 

eliminate potential sample cross-contamination. The discrete-interval sampler was cleaned after 

each use by rinsing with potable water. Equipment was cleaned over the (creek) water after each 

sample had been collected. No decontamination fluids were collected during this sampling event.  

3.1.5 Waste Management 

Investigation-derived waste (IDW) consisted of personal protective equipment (PPE) and 

disposable equipment (filters, tubing, etc.) generated during field sampling. PPE IDW was 

brushed off, placed in trash bags along with the disposable equipment, and disposed of in a 

facility trash receptacle designated by facility personnel.  

3.2 DATA MANAGEMENT 

Laboratory data-handling procedures met the requirements of the laboratory subcontract. All 

analytical and field data are maintained in project files, including copies of COC forms, sample 

log forms, sampling location maps, and documentation of quality assurance and data corrections. 
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3.2.1 Data Tracking and Control 

A cradle-to-grave sample tracking system was used from the beginning to the end of the 

sampling event. The field operations leader began and coordinated sample tracking before 

mobilizing the sampling team to the field. Preprinted sample-container labels generated before 

fieldwork began were reviewed to ensure that they were accurate and adhered to work plan 

requirements. The project manager coordinated with the analytical laboratory to ensure that the 

laboratory was aware of the number and type of samples and analyses that would be submitted 

that day. 

During field sampling, the field operations leader forwarded the COC to a designated project 

assistant and to the laboratory. The project assistant confirmed that the COC provided the 

information required by the work plan. This allowed early detection of errors made in the field so 

that adjustments could be made before sample analyses. After successful completion of all 

requested analyses, the laboratory submitted an electronic deliverable for each sample delivery 

group. When all electronic deliverables had been received from the laboratory, the project 

assistant checked the laboratory submittal to determine whether the laboratory had performed all 

analyses requested. All requested analyses were performed for this project. 

3.2.2 Sample Information 

Data from field measurements were recorded using appropriate sample log sheets and then 

summarized in tabular form, as were the raw instrument-data from the laboratory. The field 

operations leader verified field data daily; laboratory data were verified by the group supervisor 

and then by the laboratory’s quality control/documentation department. Sample log sheets are in 

Appendix A. 

3.2.3 Project Data Compilation 

The analytical laboratory generated an Adobe Acrobat® portable document format (PDF) file of 

the analytical data package, as well as an electronic database deliverable. The electronic database 

was checked against the PDF file provided by the laboratory and updated as required, based on 

data-qualifier flags applied during data validation. All data, such as units of measure and 

chemical nomenclature, were corrected as necessary to be consistent with the project database. 
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3.2.4 Geographic Information System 

Data management systems for this investigation consist of a relational database and geographic 

information system (GIS) to manage environmental information pertaining to Martin State 

Airport (MSA). The relational database stores chemical, geological, hydrogeologic, and other 

environmental data collected during environmental investigations. The GIS is created from the 

relational database and contains subsets of the larger data pool. The GIS allows environmental 

data to be posted onto base maps to graphically represent project information. Compiled 

sampling, chemical, and positional data were incorporated into the GIS.  

3.3 DATA REVIEW 

Data from the laboratory were entered into a sample database and evaluated against risk-based 

criteria. Data validation (to evaluate data completeness, holding times, calibrations, precision, 

accuracy, laboratory and field-blank contamination, and detection limits) was completed 

concurrent with the data evaluation. These reviews were based on the USEPA Region III 

Modifications to the National Functional Guidelines for Data Review (USEPA, 1993 and 1994) 

and the specifics of the analytical methods used. Data from this sampling event consist of 

surface-water-sample chemical results. Data validation reports and COC are in Appendix B (on 

compact disc) as PDF files. Appendix C includes a table of all September 2013 Frog Mortar 

Creek surface water sample analytical data, including non-detects. 

Collectively, these data are acceptable for their intended uses (site characterization and risk 

assessment), except for data qualified as unreliable (UR flag). For this validation, the data 

qualifiers (i.e., flags) below were applied to the chemical results presented in this report. The first 

three flags appear on the chemical-results tables in Section 4, and all flags appear in 

Appendices B and C: 

B The analyte was not detected substantially above the level reported in the laboratory 
or field blank (i.e., the result is considered an artifact of the laboratory analysis and is 
not considered a site contaminant). 

J The analyte is considered present in the sample, but the value is estimated and may 
not meet highest accuracy or precision standards. In this program, samples were 
qualified with “J” because quantitation was above the method detection limit but 
below the laboratory reporting limit.  
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L The analyte is considered present in the sample. However, the value is biased low and 

the actual value is expected to be higher than the reported value.  

U Not detected; the analyte is considered not detected at the reported value.  

UL The analyte is not detected. However, the quantitation or detection limit is likely 
greater than the reported value. 

UR The result is considered qualitatively or quantitatively unreliable. 

UJ The analyte is not detected. However, the quantitation or detection limit may be 
inaccurate or imprecise. 

Tertiary butyl-alcohol and vinyl acetate are the only chemicals with (non-detected) results 

flagged with the “UR” data qualifier. All hexavalent chromium results are flagged with the “L” 

qualifier. 

Occasionally, common laboratory or field contaminants may be detected in samples. Analysis of 

quality control blanks and other internal laboratory blanks (e.g., method blanks, etc.) determines 

the significance of the analytical results versus possible laboratory or field contaminants. 

Common laboratory contaminants associated with VOC analyses include acetone, methylene 

chloride, and 2-butanone. The National Functional Guidelines for contract laboratories 

(USEPA, 1993 and 1994) require that any compound (other than common laboratory 

contaminants) detected in both the sample and an associated blank must be qualified as such 

(i.e., with a “B” flag) when the sample concentration is less than five times the blank 

concentration. For the common laboratory contaminants listed above, results must be qualified 

with a “B” flag when the sample concentration is less than 10 times the blank concentration. 

Data for this investigation flagged with “B” qualifiers include several instances of metals. 
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Table 3-1

List of Samples and Chemical Analyses for Surface Water Samples-September 2013

Frog Mortar Creek

Lockheed Martin, Martin State Airport, Middle River, Maryland

Volatile Organic

Compounds(2) Dissolved Metals Hexavalent Chromium Hardness

Sample Location ID (USEPA 8260B) (USEPA 6020A/7470A) (USEPA 218.6) (SM 2340B)

MSA-SW37A X X X X

MSA-SW37B X X X X

MSA-SW37C X X X X

MSA-SW37D X X X X

MSA-SW38A X X X X

MSA-SW38B X X X X

MSA-SW38C X X X X

MSA-SW38D X X X X

MSA-SW39A X X X X

MSA-SW39B X X X X

MSA-SW39C X X X X

MSA-SW39D X X X X

MSA-SW40A X X X X

MSA-SW40B X X X X

MSA-SW40C X X X X

MSA-SW40D X X X X

MSA-SW41A X X X X

MSA-SW41B X X X X

MSA-SW41C X X X X

MSA-SW41D X X X X

MSA-SW42A X X X X

MSA-SW42B X X X X

MSA-SW42C X X X X

MSA-SW42D X X X X

MSA-SW43A X X X X

MSA-SW43B X X X X

MSA-SW43C X X X X

MSA-SW43D X X X X

MSA-SW44A X X X X

MSA-SW44B X X X X

MSA-SW44C X X X X

MSA-SW44D X X X X

MSA-SW45A X X X X

MSA-SW45B X X X X

MSA-SW45C X X X X

MSA-SW45D X X X X

EL-SW01A X

EL-SW01B X

EL-SW01C X

EL-SW01D X

1 Temperature, pH, specific conductance, salinity, turbidity, dissolved oxygen, and oxidation-reduction potential

were measured and recorded for each sample in the field

2 Included Freon 113 (1,1,2-trichloro-1,2,2-trifluoroethane), Freon 22 (chlorodifluoromethane), and tentatively identified compounds

SM - standard method

USEPA - United States Environmental Protection Agency

Analyses Performed(1) (Method)
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Section 4 

Results 

4.1 SURFACE WATER DATA AND SCREENING CRITERIA 

Validated chemical data from the Frog Mortar Creek surface water samples collected in 

September 2013 were used to generate a statistical summary table (Table 4-1) and a table 

summarizing positive detections of chemical analytes (Table 4-2). Samples were analyzed for 

volatile organic compounds (VOCs), dissolved (i.e., filtered) metals, hexavalent chromium, and 

hardness. Table 4-2 compares surface water sampling results to several applicable screening 

criteria, including: 

• United States Environmental Protection Agency (USEPA) Region 3 Biological Technical 
Advisory Group (BTAG) freshwater screening-benchmarks (USEPA, 2006) 

• USEPA National Recommended Water Quality Criteria (NRWQC) for acute and chronic 
aquatic-organism exposures, and NRWQC for human health aquatic-organism-
consumption (USEPA, 2009) 

• Maryland Ambient Water Quality Criteria (AWQC) for acute and chronic 
aquatic-organism exposures, and AWQC for human health aquatic-organism-
consumption (Code of Maryland Regulations, 2013) 

• site-specific screening levels for swimming developed for trichloroethene (TCE), 
cis-1,2-dichloroethene (cis-1,2-DCE), and vinyl chloride (VC)  

The NRWQC, AWQC, and most BTAG screening levels for metals represent concentrations of 

dissolved metals in the water column; these criteria are therefore used to screen against filtered 

(dissolved) metals results. However, the BTAG screening levels for arsenic, mercury, 

molybdenum, selenium, and thallium are based on the total metals concentration in the water 

column. During the current surface water sampling round, only dissolved metals in surface water 

were analyzed; therefore, the results for these five dissolved metals are not directly comparable 

to BTAG criteria (which were developed for total metals). The NRWQC screening values for 

select dissolved metals (cadmium, chromium, copper, lead, nickel, silver, and zinc) were 
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adjusted for hardness using a site-specific hardness value of 600 milligrams per liter (mg/L) (the 

lowest and most protective site value for September results) using the methodology in National 

Recommended Water Quality Criteria: 2009 (USEPA, 2009).  

Site-specific screening levels were developed by Lockheed Martin Corporation (Lockheed 

Martin) for TCE, cis-1,2-DCE, and VC for recreational users of Frog Mortar Creek. These 

screening levels were developed to protect the health of swimmers near the Dump Road Area 

(DRA) shoreline. September sampling results are compared to these swimming criteria, in 

addition to comparison to the USEPA and Maryland criteria in Table 4-2, because they provide 

the most conservative (i.e., most protective) screening levels for Frog Mortar Creek. 

Gray shading in Table 4-2 indicates a result that exceeds one or more of its surface water 

screening criteria. Figures 4-1 through 4-3 show the respective concentrations of TCE, 

cis-1,2-DCE, and VC detected in the September 2013 Frog Mortar Creek samples. Appendix C 

presents the September 2013 analytical data, including non-detect results and detection limits.  

4.2 SURFACE WATER SAMPLING RESULTS 

As shown in Tables 4-1 and 4-2, several VOCs and metals were detected in the September 

surface water samples. All data discussed herein share the “MSA” prefix; therefore, for purposes 

of this discussion and to increase readability, this prefix is dropped when referring to transects or 

samples (e.g., “SW39” refers to transect MSA-SW39).  

4.2.1 Volatile Organic Compounds 

Several VOCs and metals were detected in the surface water samples. The most frequently 

detected chlorinated VOCs (cVOCs) detected in the samples were TCE, cis-1,2-DCE, and VC; 

these three VOCs are also the primary cVOCs detected in the DRA groundwater plume. Toluene, 

a VOC detected in DRA groundwater, was detected in six samples at low concentrations during 

the current sampling event. Acetone was also detected in two samples. However, acetone is a 

common laboratory contaminant, and its presence is considered an artifact of the laboratory 

analyses, even though acetone was not reported as detected in laboratory blanks. 

In September 2013, all surface water cVOCs (except VC at one sampling location) were detected 

at concentrations less than the human health and ecological screening levels. VC was detected at 
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SW38A at a concentration (0.96 micrograms per liter [µg/L]) exceeding its site-specific 

screening level (0.7 µg/L) for swimming. 

TCE was detected in all 40 samples, at concentrations ranging from 0.20 µg/L to 2.3 µg/L 

(Table 4-1 and Figure 4-1). cis-1,2-DCE was detected in four of 40 samples (Table 4-1 and 

Figure 4-2) at concentrations ranging from 0.45 µg/L to 0.80 µg/L. VC was detected more 

frequently than cis-1,2-DCE (in nine of 40 samples), at concentrations ranging from 0.22 µg/L to 

0.96 µg/L (Figure 4-3).  

Toluene, a common volatile component of petroleum fuels, is also a site groundwater chemical 

of concern. Toluene was detected at six locations at low concentrations ranging from 0.14 µg/L 

to 0.54 µg/L, which is less than half of toluene’s lowest screening criterion (2 µg/L, established 

by BTAG). 

In prior sampling episodes, surface water samples from transects east of the DRA (SW38, SW40, 

and SW41) have had the highest TCE concentrations. In September 2013, only one location, 

SW38D (2.3 µg/L), exhibited a slightly higher concentration than the surrounding sampling 

locations. The remaining TCE concentrations for September are relatively similar throughout the 

sampling area and range from 0.20–0.85 µg/L. Consistent with previous sampling rounds, TCE 

concentrations along the eastern shoreline transect (EL-SW01) were typically lower than 

samples along the western shoreline transects. Eastern shoreline concentrations were nearly half 

of the August concentrations. The September results show a lower maximum TCE concentration 

(2.3 µg/L) as compared to the results for August 2013, when the highest TCE concentrations 

were 4.9 µg/L and 3.2 µg/L. TCE concentrations at 37 of the 40 sampling locations were lower 

than those for August 2013.  

September 2013 TCE concentrations detected on the western shore of Frog Mortar Creek vary by 

slightly more than one order of magnitude (i.e., a power of 10) over the sampling area 

(Figure 4-1), ranging from 0.26 µg/L (SW37D, SW37C, and SW42A) to 2.3 µg/L (SW38D). 

Samples from the two northernmost transects (SW37 and SW42), the two southernmost transects 

(SW39 and SW45), the eastern shoreline transect (SW01), and SW41 have the lowest TCE 

concentrations overall. TCE concentrations for all samples except SW38D were less than 1 µg/L 

(range is 0.26–0.71 µg/L). TCE concentrations are highest in samples collected east of the DRA 
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at transect SW38, with concentrations increasing with increasing distance from the shore; this 

trend is opposite of what typically occurs, based on previous rounds. Strong patterns are not 

apparent in the TCE concentrations distributed along the remaining transects (SW37, and SW40 

through SW45), except that the highest concentrations in any given transect are detected in either 

the “A” or “B” sample).  

September 2013 detections of cis-1,2-DCE were infrequent, with cis-1,2-DCE detected at four of 

40 sampling locations (Figure 4-2). The highest September cis-1,2-DCE concentrations were 

detected in samples collected at transect SW38, at SW38A (0.8 µg/L) and at the SW38D 

(0.66 µg/L). The remaining two detected concentrations of cis-1,2-DCE were 0.6J µg/L 

(SW40A) and 0.45 µg/L (SW38C). Similar to TCE, most of the September cis-1,2-DCE 

concentrations (31 of 40) are less than the concentrations detected in August 2013; seven are the 

same (i.e., not detected in August and September). The only higher concentration occurred in 

sample SW38D, with a September concentration of 0.66 µg/L, which is slightly higher than the 

August concentration of 0.57 µg/L.  

VC was detected in nine of 40 samples collected in September 2013 (Figure 4-3). The highest 

concentration detected, also the only exceedance, was at SW38A (0.96 µg/L); this concentration 

exceeds the site-specific screening level for swimming (0.7 µg/L). In general, VC concentrations 

in September 2013 are less than those detected in the August 2013 sampling round, in which the 

highest detected VC concentration was 3.2 µg/L (at SW38A). The maximum VC concentration 

in September (0.96 µg/L) was less than one-third the August 2013 concentration (3.2 µg/L). The 

spatial patterns of September VC concentrations are similar to those for TCE: the highest VC 

concentrations are in the western shoreline “A” or “B” sampling locations. Three VC 

concentrations are in transect SW38, at single locations in transects SW40 through SW43, and at 

two locations in transect SW44.  

4.2.2 Metals 

All dissolved barium concentrations (39 µg/L to 52 µg/L) exceed the BTAG ecological screening 

level (4 µg/L) in all samples. Barium concentrations are higher in this round as compared to 

those detected in August 2013 (15 µg/L to 19 µg/L).  
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4.2.3 Hexavalent Chromium 

Hexavalent chromium was detected in six of 36 samples at low concentrations (0.04 µg/L to 

0.051 µg/L), more than 100 times below its lowest screening level (11 µg/L). 

4.3 UPCOMING 2013 SAMPLING ROUNDS 

Lockheed Martin Corporation will monitor surface water at the same 40 locations on Frog 

Mortar Creek in January 2014, if possible (i.e., sampling may be delayed if the creek is frozen), 

since the previously scheduled sampling event for December 2013 has been postponed due to 

weather conditions. 
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Table 4-1

Statistical Summary of Analytes Detected in Surface Water Samples—September 2013

Frog Mortar Creek

Lockheed Martin, Martin State Airport, Middle River, Maryland

Number Percent

Volatile organic compounds (µg/L)
TRICHLOROETHENE 40/40 100 -- -- 0.2 J 2.3 MSA-SW38D-091813 0.44 0.44 0.33

VINYL CHLORIDE 9/40 23 0.22 U 0.22 U 0.22 J 0.96 MSA-SW38A-091813 0.17 0.36 0.15

TOLUENE 6/40 15 0.13 U 0.48 B 0.14 J 0.54 J MSA-SW42D-091813 0.10 0.28 0.10

CIS-1,2-DICHLOROETHENE 4/40 10 0.17 U 0.17 U 0.45 J 0.8 J MSA-SW38A-091813 0.14 0.63 0.17

ACETONE 2/40 5 1.1 U 1.1 U 1.2 J 1.4 J EL-SW01D-091813 0.59 1.30 0.17

Filtered metals (µg/L)

ARSENIC 36/36 100 -- -- 0.99 J 1.4 J MSA-SW37A,42B,42C-091813 1.19 1.19 0.11

BARIUM 36/36 100 -- -- 39 52 MSA-SW42A-093013 42.61 42.61 2.05

MOLYBDENUM 36/36 100 -- -- 1.6 J 2.2 J MSA-SW40D-091813 1.78 1.78 0.13

NICKEL 36/36 100 -- -- 1.5 J 3.4 MSA-SW37A,41B-091813 2.16 2.16 0.56

VANADIUM 36/36 100 -- -- 0.61 J 1.1 J

MSA-SW37A,40A,42B,43C-

091813 0.96 0.96 0.09

COPPER 35/36 97 3.1 B 3.1 B 2.6 3.7 MSA-SW38A-091813 2.92 2.96 0.34

CHROMIUM 34/36 94 0.13 U 0.13 U 0.15 J 0.9 J MSA-SW41C-091813 0.25 0.27 0.14

ANTIMONY 20/36 56 0.24 B 0.4 B 0.25 J 0.33 J MSA-SW43B-091813 0.22 0.27 0.06

ZINC 15/36 42 3.2 B 5.8 B 2.7 J 5.2 J MSA-SW37D-091813 2.77 3.67 0.93

BERYLLIUM 9/36 25 0.031 U 0.031 UL 0.043 J 0.15 J MSA-SW42B-091813 0.03 0.09 0.04

SELENIUM 5/36 14 0.34 U 0.34 U 0.34 J 0.59 J MSA-SW42B-091813 0.21 0.44 0.10

LEAD 3/36 8 0.14 U 0.14 U 0.15 J 0.2 J MSA-SW40A-091813 0.08 0.18 0.03

MERCURY 3/36 8 0.12 UL 0.12 UL 0.13 J 0.17 J MSA-SW45B-091813 0.07 0.14 0.02

Miscellaneous (µg/L)
HEXAVALENT CHROMIUM 6/36 17 0.04 UL 0.04 UL 0.04 L 0.051 L MSA-SW45A-091813 0.02 0.04 0.01

Miscellaneous (mg/L)
CALCIUM HARDNESS as CaCO3 36/36 100 -- -- 130 200 MSA-SW42A-093013 144.17 144.17 11.31

HARDNESS as CaCO3 36/36 100 -- -- 600 830 MSA-SW42A-093013 660.28 660.28 37.45
MAGNESIUM HARDNESS as CaCO3 36/36 100 -- -- 470 630 MSA-SW42A-093013 515.00 515.00 27.83

Associated Samples:

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.

1/2 the detection limit was used for B qualified data in statistical caluclations. EL-SW01A-091813 MSA-SW39C-091813 MSA-SW42D-091813

-- non-detected concentration not available because the detection rate is 100% EL-SW01B-091813 MSA-SW39D-091813 MSA-SW43A-091813

B - analyte detected in laboratory blank EL-SW01C-091813 MSA-SW40A-091813 MSA-SW43B-091813
CaCO3 - calcium carbonate EL-SW01D-091813 MSA-SW40B-091813 MSA-SW43C-091813

EL - Edwards Lane MSA-SW37A-091813 MSA-SW40C-091813 MSA-SW43D-091813

J - estimated concentration MSA-SW37B-091813 MSA-SW40D-091813 MSA-SW44A-091813

L - result biased low; actual value may be higher MSA-SW37C-091813 MSA-SW41A-091813 MSA-SW44B-091813

mg/L - milligrams per liter MSA-SW37D-091813 MSA-SW41B-091813 MSA-SW44C-091813

SW - surface water MSA-SW38A-091813 MSA-SW41C-091813 MSA-SW44D-091813

U - not detected MSA-SW38B-091813 MSA-SW41D-091813 MSA-SW45A-091813

µg/L - micrograms per liter MSA-SW38C-091813 MSA-SW42A-091813 MSA-SW45B-091813
MSA-SW38D-091813 MSA-SW42A-93013 MSA-SW45C-091813

MSA-SW39A-091813 MSA-SW42B-091813 MSA-SW45D-091813

MSA-SW39B-091813 MSA-SW42C-091813

Sample(s) with maximum

detected concentration

Mean of all

samples

Mean of

positive

detects

Standard

Deviation

Maximum non-

detected

concentration

Mininum non-

detected

concentration

Chemical

Frequency of

detection
Mininum

detected

concentration

Maximim

detected

concentration
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Detected Analytes and Screening Level Exceedances for Surface Water Samples-September 2013

Frog Mortar Creek

Lockheed Martin, Martin State Airport, Middle River, Maryland
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Location

Sample ID

Sample Date

Volatile organic compounds (µg/L)

ACETONE -- -- -- 1.4 J -- -- -- --

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

TOLUENE -- -- -- -- -- -- -- --

TRICHLOROETHENE 0.2 J 0.24 J 0.26 J 0.24 J 0.31 J 0.3 J 0.26 J 0.26 J

VINYL CHLORIDE -- -- -- -- -- -- -- --

Dissolved metals (µg/L)

ANTIMONY NA NA NA NA 0.34 B 0.32 B 0.33 B 0.3 B

ARSENIC NA NA NA NA 1.4 J 1.3 J 1.3 J 1.3 J

BARIUM NA NA NA NA 43 43 42 43

BERYLLIUM NA NA NA NA 0.043 J -- -- --

CHROMIUM NA NA NA NA 0.29 J 0.24 J 0.19 J 0.28 J

COPPER NA NA NA NA 2.8 3.1 2.8 3.2

LEAD NA NA NA NA -- -- -- --

MERCURY NA NA NA NA -- -- -- --

MOLYBDENUM NA NA NA NA 1.8 J 1.7 J 1.8 J 1.7 J

NICKEL NA NA NA NA 3.4 2.2 2.3 3.2

SELENIUM NA NA NA NA -- -- -- --

VANADIUM NA NA NA NA 1.1 J 0.95 J 0.88 J 1 J

ZINC NA NA NA NA 4.3 J 3.7 J 3.4 J 5.2 J

Miscellaneous parameters (µg/L)

HEXAVALENT CHROMIUM NA NA NA NA 0.042 L -- -- --

Miscellaneous parameters (mg/L)

CALCIUM HARDNESS as CaCO3 NA NA NA NA 140 140 140 140

HARDNESS as CaCO3 NA NA NA NA 640 630 640 640

MAGNESIUM HARDNESS as CsCO3 NA NA NA NA 500 500 500 500

20130918 20130918 20130918 20130918 20130918 20130918 20130918 20130918

MSA-SW-37B

MSA-SW37B-091813 MSA-SW37C-091813 MSA-SW37D-091813

MSA-SW-37C MSA-SW-37DEL-SW01A EL-SW01B EL-SW01C EL-SW01D MSA-SW-37A

EL-SW01A-091813 EL-SW01B-091813 EL-SW01C-091813 EL-SW01D-091813 MSA-SW37A-091813
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Detected Analytes and Screening Level Exceedances for Surface Water Samples-September 2013

Frog Mortar Creek

Lockheed Martin, Martin State Airport, Middle River, Maryland
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Location

Sample ID

Sample Date

Volatile organic compounds (µg/L)

ACETONE

CIS-1,2-DICHLOROETHENE

TOLUENE

TRICHLOROETHENE

VINYL CHLORIDE

Dissolved metals (µg/L)

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CHROMIUM

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

VANADIUM

ZINC

Miscellaneous parameters (µg/L)

HEXAVALENT CHROMIUM

Miscellaneous parameters (mg/L)

CALCIUM HARDNESS as CaCO3

HARDNESS as CaCO3

MAGNESIUM HARDNESS as CsCO3

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

0.8 J -- 0.45 J 0.66 J -- -- -- --

-- -- -- 0.14 J -- -- -- --

0.44 J 0.66 J 0.85 J 2.3 0.27 J 0.3 J 0.35 J 0.29 J

0.96 -- 0.35 J 0.36 J -- -- -- --

0.29 B 0.3 B 0.31 B 0.28 B 0.24 B 0.25 B 0.26 B 0.27 B

1.2 J 1.3 J 1.2 J 1.2 J 0.99 J 0.99 J 1 J 1 J

42 43 43 43 41 41 43 43

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

0.29 J 0.53 J 0.18 J 0.18 J 0.16 J 0.28 J 0.2 J 0.18 J

3.7 2.7 3.4 2.6 2.6 2.6 2.6 2.8

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

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

1.7 J 1.7 J 1.7 J 1.7 J 1.7 J 1.8 J 1.7 J 1.9 J

1.6 J 1.8 J 2.7 2.2 1.7 J 1.6 J 1.6 J 2.3

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

1 J 1 J 0.98 J 0.96 J 0.89 J 0.86 J 0.93 J 0.89 J

3 J 3.3 J 4.5 J 2.7 J 3.3 J 3.6 J 4 J 4 J

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

140 140 140 140 150 140 150 150

660 650 660 660 680 680 700 700

510 510 520 510 540 530 550 550

2013091820130918 20130918 20130918 20130918 20130918 20130918 20130918

MSA-SW39D-091813

MSA-SW-38C MSA-SW-38D MSA-SW-39A MSA-SW-39B MSA-SW-39C

MSA-SW38C-091813 MSA-SW38D-091813 MSA-SW39A-091813 MSA-SW39B-091813 MSA-SW39C-091813MSA-SW38A-091813 MSA-SW38B-091813

MSA-SW-39DMSA-SW-38A MSA-SW-38B
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Frog Mortar Creek

Lockheed Martin, Martin State Airport, Middle River, Maryland
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Location

Sample ID

Sample Date

Volatile organic compounds (µg/L)

ACETONE

CIS-1,2-DICHLOROETHENE

TOLUENE

TRICHLOROETHENE

VINYL CHLORIDE

Dissolved metals (µg/L)

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CHROMIUM

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

VANADIUM

ZINC

Miscellaneous parameters (µg/L)

HEXAVALENT CHROMIUM

Miscellaneous parameters (mg/L)

CALCIUM HARDNESS as CaCO3

HARDNESS as CaCO3

MAGNESIUM HARDNESS as CsCO3

-- -- -- -- -- 1.2 J -- --

0.6 J -- -- -- -- -- -- --

-- 0.48 B 0.25 J 0.33 B -- 0.18 J 0.16 J 0.4 J

0.71 J 0.4 J 0.44 J 0.35 J 0.48 J 0.37 J 0.36 J 0.36 J

0.42 J -- -- -- 0.22 J -- -- --

0.25 J 0.26 J 0.26 J 0.3 J 0.28 J 0.26 J 0.29 J 0.29 J

1.3 J 1.2 J 1.2 J 1.2 J 1.2 J 1.2 J 1.2 J 1.2 J

42 43 44 44 42 44 43 42

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

0.34 J 0.2 J 0.15 J 0.18 J 0.17 J 0.3 J 0.9 J 0.25 J

2.8 2.9 2.9 2.8 L 2.9 2.9 2.9 2.9

0.2 J -- -- -- -- -- -- --

-- 0.13 J -- -- -- -- -- --

1.6 J 1.7 J 1.7 J 2.2 J 1.9 J 2 J 1.9 J 1.8 J

1.5 J 2.2 3.2 2.2 L 1.6 J 3.4 2.6 2

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

1.1 J 0.98 J 1 J 0.98 J 0.95 J 0.92 J 0.91 J 0.96 J

3.5 B 4.3 B 3.7 B 3.2 B 4.2 B 5.4 B 5.3 B 3.8 B

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

150 150 150 150 150 150 140 140

650 660 660 660 670 690 650 660

500 510 520 520 520 530 510 510

20130918 20130918 20130918 2013091820130918 20130918 20130918 20130918

MSA-SW41A-091813 MSA-SW41B-091813 MSA-SW41C-091813 MSA-SW41D-091813MSA-SW40A-091813 MSA-SW40B-091813 MSA-SW40C-091813 MSA-SW40D-091813

MSA-SW-41A MSA-SW-41B MSA-SW-41C MSA-SW-41DMSA-SW-40A MSA-SW-40B MSA-SW-40C MSA-SW-40D
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Frog Mortar Creek

Lockheed Martin, Martin State Airport, Middle River, Maryland
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Location

Sample ID

Sample Date

Volatile organic compounds (µg/L)

ACETONE

CIS-1,2-DICHLOROETHENE

TOLUENE

TRICHLOROETHENE

VINYL CHLORIDE

Dissolved metals (µg/L)

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CHROMIUM

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

VANADIUM

ZINC

Miscellaneous parameters (µg/L)

HEXAVALENT CHROMIUM

Miscellaneous parameters (mg/L)

CALCIUM HARDNESS as CaCO3

HARDNESS as CaCO3

MAGNESIUM HARDNESS as CsCO3

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

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

-- -- -- 0.54 J -- -- -- --

0.26 J 0.45 J 0.34 J 0.37 J 0.43 J 0.53 J 0.46 J 0.36 J

-- 0.24 J -- -- -- 0.22 J -- --

0.27 B 0.4 B 0.33 B 0.3 B 0.27 J 0.33 J 0.27 J 0.29 J

1.1 J 1.4 J 1.4 J 1.2 J 1.1 J 1.3 J 1.3 J 1.2 J

52 43 41 41 39 43 39 41

-- 0.15 J 0.087 J 0.061 J 0.14 J 0.13 J 0.083 J 0.055 J

-- 0.31 J 0.3 J 0.3 J 0.22 J 0.23 J 0.29 J 0.27 J

3.1 B 3 2.7 3.4 2.9 L 3 2.9 2.9

-- 0.15 J -- -- -- -- 0.18 J --

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

1.8 J 2.1 J 1.8 J 1.7 J 1.7 J 2 J 1.7 J 1.7 J

2.3 2.3 1.6 J 2.1 2.1 L 2.3 2.1 1.6 J

-- 0.59 J 0.34 J -- 0.34 J 0.53 J 0.42 J --

0.61 J 1.1 J 1 J 1 J 0.97 J 1 J 1.1 J 1 J

5.2 B 3.8 J 2.7 J 3.5 J 4.2 B 4.6 B 3.2 B 3.4 B

0.04 L -- -- -- 0.043 L -- -- 0.049 L

200 140 130 130 140 140 130 140

830 650 620 620 610 640 600 630

630 510 480 480 470 500 470 490

MSA-SW-42A

20130918 20130918 2013091820130918 20130918 20130918 20130918 20130918

MSA-SW43B-091813 MSA-SW43C-091813 MSA-SW43D-091813MSA-SW42A-091813 MSA-SW42B-091813 MSA-SW42C-091813 MSA-SW42D-091813 MSA-SW43A-091813

MSA-SW-43C MSA-SW-43DMSA-SW-42B MSA-SW-42C MSA-SW-42D MSA-SW-43A MSA-SW-43B
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Detected Analytes and Screening Level Exceedances for Surface Water Samples-September 2013

Frog Mortar Creek

Lockheed Martin, Martin State Airport, Middle River, Maryland
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Location

Sample ID

Sample Date

Volatile organic compounds (µg/L)

ACETONE

CIS-1,2-DICHLOROETHENE

TOLUENE

TRICHLOROETHENE

VINYL CHLORIDE

Dissolved metals (µg/L)

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CHROMIUM

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

VANADIUM

ZINC

Miscellaneous parameters (µg/L)

HEXAVALENT CHROMIUM

Miscellaneous parameters (mg/L)

CALCIUM HARDNESS as CaCO3

HARDNESS as CaCO3

MAGNESIUM HARDNESS as CsCO3

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

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

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

0.47 J 0.57 J 0.52 J 0.46 J 0.35 J 0.44 J 0.42 J 0.32 J

-- 0.23 J 0.22 J -- -- -- -- --

0.27 J 0.27 J 0.27 J 0.26 J 0.25 J 0.27 J 0.25 J 0.26 J

1.1 J 1.2 J 1.1 J 1.1 J 1.1 J 1.1 J 1.1 J 1.1 J

42 43 43 40 43 44 43 43

0.045 J -- -- -- -- -- -- --

0.27 J 0.19 J -- 0.26 J 0.41 J 0.18 J 0.15 J 0.17 J

3.1 3.1 2.9 2.9 3.4 3.1 3.3 3.1

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

0.13 J -- -- -- -- 0.17 J -- --

1.7 J 1.8 J 1.8 J 1.6 J 1.7 J 1.7 J 1.8 J 1.7 J

3.3 2.3 1.6 J 2 1.6 J 1.6 J 2.1 1.6 J

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

0.92 J 1 J 0.91 J 0.88 J 0.9 J 0.96 J 0.95 J 0.87 J

4.8 B 5.8 B 3.8 B 3.4 B 3.8 B 4.2 B 5.2 B 4.4 B

-- -- -- -- 0.051 L -- 0.04 L --

140 150 140 140 140 150 140 150

660 670 670 630 670 680 670 680

520 520 520 490 530 530 530 530

2013091820130918 20130918 20130918 20130918 2013091820130918 20130918

MSA-SW45D-091813MSA-SW44C-091813 MSA-SW44D-091813 MSA-SW45A-091813 MSA-SW45B-091813 MSA-SW45C-091813MSA-SW44A-091813 MSA-SW44B-091813

MSA-SW-45DMSA-SW-44A MSA-SW-44B MSA-SW-44C MSA-SW-44D MSA-SW-45A MSA-SW-45B MSA-SW-45C



Table 4-2

Detected Analytes and Screening Level Exceedances for Surface Water Samples-September 2013

Frog Mortar Creek

Lockheed Martin, Martin State Airport, Middle River, Maryland
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1 National Recommended Water Quality Criteria, http://water.epa.gov/scitech/swguidance/standards/current/index.cfm;
and Maryland Numerical Criteria for Toxic Substances in Surface Waters, Code of Maryland Regulations (COMAR) 26.08.02.03,
http://www.dsd.state.md.us./comar/comarhtml/26/26.08.02.03-2.htm

2 United State Environmental Protection Agency (USEPA) Region 3 Biological Technical Advisory Group (BTAG) Freshwater Screening Benchmarks

3 For carcinogens, criterion is for incremental cancer risk of 1x10
-5

.
4 Site-specific swimming screening levels were developed for trichloroethene, cis -1,2-dichloroethene, and vinyl chloride only.
5 The BTAG screening benchmark for 1,2-dichloroethene (590 µg/L) is used as a surrogate screenng level for cis-1,2-dichloroethene.
6 The BTAG screening benchmark is based on total metal concentration for this analyte. Therefore, the dissolved metals result

for this metal is not screened against the BTAG screening benchmark.
7 In accordance with USEPA (2002), screening criteria are adjusted using a site-specific hardness value of 600 mg/L (lowest and most protective site value for September results), rather than the standard 100 mg/L .

Criteria for trivalent chromium are used as surrogate values for total chromium sample concentrations because trivalent chromium criteria are lower and therefore more
protective to the environment, and hexavalent chomium was analyzed/screened separately.

Gray shading indicates a result that exceeds screening criteria.
-- not detected

CaCO3 - calcium carbonate

EL - Edwards Lane
J - estimated concentration
L - result biased low; actual value may be higher
mg/L - milligrams per liter
NA - not analyzed or not available
SW - surface water
µg/L - micrograms per liter
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MW-41I

MW-40S
MW-40I

MW-45S
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Area
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Middle River, Maryland
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TA
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XIW
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SW39D
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EL-SW01B

EL-SW01C
EL-SW01D

(0.31 J)

(0.34 J)

(0.71 J)

(0.46 J)
(0.53 J)

(0.43 J)

(0.52 J)
(0.57 J)

(0.47 J)

(0.27 J)

(0.37 J)

(0.36 J)

(0.46 J)

(0.20 J)

(0.24 J)

(0.26 J)

(0.24 J)

(0.35 J)

(0.29 J)

(0.48 J)

(0.26 J)
(0.45 J)

(0.44 J)

(0.66 J)

(0.85 J)

(2.3)

(0.30 J)

(0.40 J)

(0.44 J)

(0.35 J)

(0.37 J)

(0.36 J)

(0.36 J)

(0.42 J)
(0.44 J)

(0.35 J)

(0.32 J)

(0.30 J)

(0.26 J)
(0.26 J)

MW-46S/I/D

MW-47S/I/D

MW-48S/I/D

MW-49S/I/D

MW-50S/I/D

MW-51S/I/D

WETLAND

DATE MODIFIED: CREATED BY:
11/14/13 MP

±

Frog Mortar Creek
Lockheed Martin, Martin State Airport

Middle River, Maryland

0 150 30075 Feet

Map Document: (K:\GProject\MartinStateAirport-LMC\MapDocs\MXD\Maps\MSA Surface Water Samples TCE concentration September 2013.mxd)
11/14/2013 -- 1:35:12 PM

LEGEND

!( SEPTEMBER 2013 SURFACE WATER
SAMPLE LOCATION

&< GROUNDWATER MONITORING WELL

&; ABANDONED WELL

OUTLINE OF FORMER COVE

EXTENT OF UNSATURATED
CONTAMINATED SOIL AND
LANDFILL MATERIAL

MARYLAND AIR NATIONAL
GUARD BOUNDARY

POND

(0.6) = TRICHLOROETHENE CONCENTRATION
J = ESTIMATED VALUE
- - = NOT DETECTED

CONCENTRATION IN MICROGRAMS PER LITER (UG/L)

FIGURE 4-1

CONCENTRATIONS OF TRICHLOROETHENE 
IN SURFACE WATER SAMPLES, 
SEPTEMBER 2013
FROG MORTAR CREEK
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DMW-5I

DMW-5D
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MW-1

TT-12

TT-11

DMW-1A
DMW-1B

DMW-1S

DMW-10S
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Section 5 

Summary 

The following summarizes Lockheed Martin Corporation’s (Lockheed Martin’s) September 2013 

Frog Mortar Creek surface water investigation and findings: 

• Forty surface water samples were collected from Frog Mortar Creek on September 
18, 2013 and chemically analyzed to assess concentrations of chemical constituents 
previously detected in Frog Mortar Creek, and to assess creek surface-water quality near 
the Dump Road Area (DRA). 

• Four samples were collected along each of nine transects (transects are spaced 
approximately 350 feet apart) along the western shoreline of Frog Mortar Creek. The 
transects are designated MSA-SW37, MSA-SW38, MSA-SW39, MSA-SW40, 
MSA-SW41, MSA-SW42, MSA-SW43, MSA-SW44, and MSA-SW45. In addition, four 
samples were collected on the eastern shoreline along a transect extending out from a 
property (3301 Edwards Lane) across Frog Mortar Creek; this transect is designated 
EL-SW01. Along each transect, one sample was collected near the shoreline (“A” 
sample), one was collected approximately 50 feet from the shoreline (“B” sample), one 
was collected approximately 100 feet from the shoreline (“C” sample), and one was 
collected approximately 200 feet from the shoreline (“D” sample). Each sample was 
collected approximately one foot below the water surface.  

• All western shoreline samples from Frog Mortar Creek were analyzed for volatile organic 
compounds (VOCs), filtered metals, filtered hexavalent chromium, and hardness. The 
four surface water samples from the Edwards Lane transect were analyzed for volatile 
organic compounds only. 

• The data were validated in accordance with the United States Environmental Protection 
Agency (USEPA) Region III Modifications to the National Functional Guidelines for 
Data Review (United States Environmental Protection Agency, 1993 and 1994) and the 
specific requirements of the analytical methods used. 

• Sampling results were screened against United States Environmental Protection Agency 
Region 3 Biological Technical Advisory Group (BTAG) ecological freshwater 
screening-benchmarks; United States Environmental Protection Agency National 
Recommended Water Quality Criteria (NRWQC) for acute and chronic aquatic-organism 
exposures and for human health aquatic-organism-consumption; Maryland Ambient 
Water Quality Criteria (AWQC) for acute and chronic aquatic-organism exposures and 
for human health aquatic-organism-consumption; and site-specific screening levels 
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developed to evaluate risks to recreational swimmers from exposure to three volatile 
organic compounds (trichloroethene [TCE], cis-1,2-dichloroethene [cis-1,2-DCE], and 
vinyl chloride [VC]) in surface water. 

• Volatile organic compounds (primarily trichloroethene, cis-1,2-dichloroethene, and vinyl 
chloride) and metals were detected in the September 2013 surface water samples.  

• In September 2013, all volatile organic compounds, except vinyl chloride at one location, 
were detected at concentrations less than the screening levels. Vinyl chloride exceeded its 
site-specific swimming screening level (0.7 micrograms per liter [µg/L]) at SW38A 
(0.96 µg/L). 

• Detected concentrations of chlorinated volatile organic compounds were highest at 
sampling locations SW38A (cis-1,2-dichloroethene and vinyl chloride) and SW38D 
(trichloroethene), which are east of the Dump Road Area monitoring wells that contain 
some of the highest concentrations of site-related constituents in groundwater. 

• Volatile organic compound concentrations detected in September 2013 are generally 
lower than concentrations detected in August 2013. In September 2013, the highest 
trichloroethene concentration was 2.3 µg/L, while in August 2013 the highest 
trichloroethene concentration was 4.9 µg/L; the maximum TCE concentration occurred in 
September at SW38D, and in August at SW43A, located south of SW38. In 
September 2013, the highest cis-1,2-dichloroethene concentrations were detected at 
SW38A (0.8 µg/L) and SW38D (0.66 µg/L); in August 2013, the two highest 
cis-1,2-dichloroethene concentrations (3.4 and 1.8 µg/L) were detected at locations 
SW43A and SW41A, respectively. The highest vinyl chloride concentrations for 
September and August 2013 were detected at SW38A (0.96 µg/L and 3.2 µg/L).  

• Only one location, SW38D (2.3 µg/L), exhibited a higher trichloroethene concentration 
than the surrounding sampling locations. The remaining trichloroethene concentrations 
for September are relatively similar throughout the sampling area and range from  
0.20–0.85 µg/L.  

• Volatile organic compound concentrations detected in samples collected from the eastern 
shore of Frog Mortar Creek (locations EL-SW01A–D) during the September 2013 
sampling round are all less than screening levels and less than the August 2013 levels. 

• Benzene, ethylbenzene, and xylenes (all of which are petroleum-related volatile organic 
compounds) detected in the Dump Road Area groundwater were not detected in the 
September sampling event. Toluene was detected at six locations at low concentrations 
during the current sampling event. The detection frequency for toluene in September is 
less than in the August round. 

• Dissolved barium exceeded its screening level in all 36 samples.  

• Dissolved hexavalent chromium was detected in six of 36 samples at trace concentrations 
ranging from 0.04 µg/L to 0.051 µg/L. These concentrations are well below its lowest 
screening criterion (11 µg/L). 
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APPENDIX A—SURFACE WATER SAMPLE LOG SHEETS 
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APPENDIX B—DATA-VALIDATION REPORTS (ON CD) 
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APPENDIX C—CHEMICAL RESULTS DATA TABLE 
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Table C-1

Chemical Results for Surface Water Samples-September 2013

Frog Mortar Creek

Lockheed Martin, Martin State Airport, Middle River, Maryland

Page 1 of 25

LOCATION

SAMPLE ID

SAMPLE DATE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

1,1,1-TRICHLOROETHANE 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

1,1,2,2-TETRACHLOROETHANE 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

1,1,2-TRICHLOROTRIFLUOROETHANE 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

1,1-DICHLOROETHANE 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

1,1-DICHLOROETHENE 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

1,1-DICHLOROPROPENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

1,2,3-TRICHLOROBENZENE 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

1,2,3-TRICHLOROPROPANE 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U

1,2,3-TRIMETHYLBENZENE 0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U

1,2,4-TRICHLOROBENZENE 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

1,2,4-TRIMETHYLBENZENE 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

1,2-DIBROMO-3-CHLOROPROPANE 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

1,2-DIBROMOETHANE 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

1,2-DICHLOROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

1,2-DICHLOROETHANE 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

1,2-DICHLOROPROPANE 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

1,3-DICHLOROBENZENE 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

1,3-DICHLOROPROPANE 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

1,4-DICHLOROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

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

2-BUTANONE 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

2-CHLOROETHYL VINYL ETHER 0.99 UR 0.99 U 0.99 U 0.99 U 0.99 U

2-CHLOROTOLUENE 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

2-HEXANONE 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

4-CHLOROTOLUENE 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

4-ISOPROPYLTOLUENE 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

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

ACETONE 1.1 U 1.1 U 1.1 U 1.4 J 1.1 U

BENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

BROMOBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

BROMOCHLOROMETHANE 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

BROMODICHLOROMETHANE 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

BROMOFORM 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U

BROMOMETHANE 0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

CARBON DISULFIDE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

CARBON TETRACHLORIDE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

CHLOROBENZENE 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

CHLORODIBROMOMETHANE 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

20130918 20130918 20130918 20130918 20130918

EL-SW01A-091813 EL-SW01B-091813 EL-SW01C-091813 EL-SW01D-091813 MSA-SW37A-091813

EL-SW01A EL-SW01B EL-SW01C EL-SW01D MSA-SW-37A



Table C-1

Chemical Results for Surface Water Samples-September 2013

Frog Mortar Creek

Lockheed Martin, Martin State Airport, Middle River, Maryland

Page 2 of 25

LOCATION

SAMPLE ID

SAMPLE DATE 20130918 20130918 20130918 20130918 20130918

EL-SW01A-091813 EL-SW01B-091813 EL-SW01C-091813 EL-SW01D-091813 MSA-SW37A-091813

EL-SW01A EL-SW01B EL-SW01C EL-SW01D MSA-SW-37A

CHLOROETHANE 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

CHLOROFORM 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

CHLOROMETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

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

CIS-1,3-DICHLOROPROPENE 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

DIBROMOMETHANE 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

DICHLORODIFLUOROMETHANE 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

DIISOPROPYL ETHER 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

ETHYL TERT-BUTYL ETHER 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

ETHYLBENZENE 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

HEXACHLOROBUTADIENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

ISOPROPYLBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

M+P-XYLENES 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

METHYL TERT-BUTYL ETHER 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

METHYLENE CHLORIDE 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

NAPHTHALENE 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

N-BUTYLBENZENE 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

N-PROPYLBENZENE 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

O-XYLENE 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

SEC-BUTYLBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

STYRENE 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

TERT-AMYL METHYL ETHER 0.067 U 0.067 U 0.067 U 0.067 U 0.067 U

TERT-BUTYLBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

TERTIARY-BUTYL ALCOHOL 3.9 UR 3.9 UR 3.9 UR 3.9 UR 3.9 UR

TETRACHLOROETHENE 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

TOLUENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

TOTAL XYLENES 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

TRANS-1,2-DICHLOROETHENE 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

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

TRICHLOROETHENE 0.2 J 0.24 J 0.26 J 0.24 J 0.31 J

TRICHLOROFLUOROMETHANE 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

VINYL ACETATE 0.19 UR 0.19 UR 0.19 UR 0.19 UR 0.19 UR

VINYL CHLORIDE 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

DISSOLVED METALS (UG/L)

ANTIMONY NA NA NA NA 0.34 B

ARSENIC NA NA NA NA 1.4 J

BARIUM NA NA NA NA 43

BERYLLIUM NA NA NA NA 0.043 J

CADMIUM NA NA NA NA 0.063 B

CHROMIUM NA NA NA NA 0.29 J
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LOCATION

SAMPLE ID

SAMPLE DATE 20130918 20130918 20130918 20130918 20130918

EL-SW01A-091813 EL-SW01B-091813 EL-SW01C-091813 EL-SW01D-091813 MSA-SW37A-091813

EL-SW01A EL-SW01B EL-SW01C EL-SW01D MSA-SW-37A

COBALT NA NA NA NA 0.3 B

COPPER NA NA NA NA 2.8

LEAD NA NA NA NA 0.14 U

MERCURY NA NA NA NA 0.12 UL

MOLYBDENUM NA NA NA NA 1.8 J

NICKEL NA NA NA NA 3.4

SELENIUM NA NA NA NA 0.34 U

SILVER NA NA NA NA 0.0083 U

THALLIUM NA NA NA NA 0.4 U

TUNGSTEN NA NA NA NA 0.091 B

VANADIUM NA NA NA NA 1.1 J

ZINC NA NA NA NA 4.3 J

MISCELLANEOUS PARAMETERS

(UG/L)HEXAVALENT CHROMIUM NA NA NA NA 0.042 L

MISCELLANEOUS PARAMETERS

(MG/L)
CALCIUM HARDNESS AS CACO3 NA NA NA NA 140

HARDNESS AS CACO3 NA NA NA NA 640

MAGNESIUM HARDNESS AS CACO3 NA NA NA NA 500
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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

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.43 U 0.43 U 0.43 U 0.43 U 0.43 U

0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.64 U 0.64 U 0.64 U 0.64 U 0.64 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

20130918 20130918 20130918 20130918 20130918

MSA-SW37B-091813 MSA-SW37C-091813 MSA-SW37D-091813 MSA-SW38A-091813 MSA-SW38B-091813

MSA-SW-37B MSA-SW-37C MSA-SW-37D MSA-SW-38A MSA-SW-38B
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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

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

DISSOLVED METALS (UG/L)

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

20130918 20130918 20130918 20130918 20130918

MSA-SW37B-091813 MSA-SW37C-091813 MSA-SW37D-091813 MSA-SW38A-091813 MSA-SW38B-091813

MSA-SW-37B MSA-SW-37C MSA-SW-37D MSA-SW-38A MSA-SW-38B

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.17 U 0.17 U 0.17 U 0.8 J 0.17 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.067 U 0.067 U 0.067 U 0.067 U 0.067 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

3.9 UR 3.9 UR 3.9 UR 3.9 UR 3.9 UR

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 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 0.19 U 0.19 U

0.3 J 0.26 J 0.26 J 0.44 J 0.66 J

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.19 UR 0.19 UR 0.19 UR 0.19 UR 0.19 UR

0.22 U 0.22 U 0.22 U 0.96 0.22 U

0.32 B 0.33 B 0.3 B 0.29 B 0.3 B

1.3 J 1.3 J 1.3 J 1.2 J 1.3 J

43 42 43 42 43

0.031 U 0.031 U 0.031 U 0.031 UL 0.031 UL

0.026 U 0.029 B 0.026 U 0.051 B 0.042 B

0.24 J 0.19 J 0.28 J 0.29 J 0.53 J
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LOCATION

SAMPLE ID

SAMPLE DATE

COBALT

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

SILVER

THALLIUM

TUNGSTEN

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

(UG/L)HEXAVALENT CHROMIUM

MISCELLANEOUS PARAMETERS

(MG/L)
CALCIUM HARDNESS AS CACO3

HARDNESS AS CACO3

MAGNESIUM HARDNESS AS CACO3

20130918 20130918 20130918 20130918 20130918

MSA-SW37B-091813 MSA-SW37C-091813 MSA-SW37D-091813 MSA-SW38A-091813 MSA-SW38B-091813

MSA-SW-37B MSA-SW-37C MSA-SW-37D MSA-SW-38A MSA-SW-38B

0.22 B 0.22 B 0.28 B 0.19 B 0.19 B

3.1 2.8 3.2 3.7 2.7

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.12 UL 0.12 UL 0.12 UL 0.12 UL 0.12 UL

1.7 J 1.8 J 1.7 J 1.7 J 1.7 J

2.2 2.3 3.2 1.6 J 1.8 J

0.34 U 0.34 U 0.34 U 0.34 U 0.34 U

0.0083 U 0.0083 U 0.0083 U 0.0083 U 0.022 B

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

0.11 B 0.078 B 0.059 B 0.044 B 0.042 B

0.95 J 0.88 J 1 J 1 J 1 J

3.7 J 3.4 J 5.2 J 3 J 3.3 J

0.04 UL 0.04 UL 0.04 UL 0.04 UL 0.04 UL

140 140 140 140 140

630 640 640 660 650

500 500 500 510 510
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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

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.43 U 0.43 U 0.43 U 0.43 U 0.43 U

0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.64 U 0.64 U 0.64 U 0.64 U 0.64 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

20130918 20130918 20130918 20130918 20130918

MSA-SW38C-091813 MSA-SW38D-091813 MSA-SW39A-091813 MSA-SW39B-091813 MSA-SW39C-091813

MSA-SW-39CMSA-SW-38C MSA-SW-38D MSA-SW-39A MSA-SW-39B
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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

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

DISSOLVED METALS (UG/L)

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

20130918 20130918 20130918 20130918 20130918

MSA-SW38C-091813 MSA-SW38D-091813 MSA-SW39A-091813 MSA-SW39B-091813 MSA-SW39C-091813

MSA-SW-39CMSA-SW-38C MSA-SW-38D MSA-SW-39A MSA-SW-39B

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.45 J 0.66 J 0.17 U 0.17 U 0.17 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.067 U 0.067 U 0.067 U 0.067 U 0.067 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

3.9 UR 3.9 UR 3.9 UR 3.9 UR 3.9 UR

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.13 U 0.14 J 0.13 U 0.13 U 0.13 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 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 0.19 U 0.19 U

0.85 J 2.3 0.27 J 0.3 J 0.35 J

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.19 UR 0.19 UR 0.19 UR 0.19 UR 0.19 UR

0.35 J 0.36 J 0.22 U 0.22 U 0.22 U

0.31 B 0.28 B 0.24 B 0.25 B 0.26 B

1.2 J 1.2 J 0.99 J 0.99 J 1 J

43 43 41 41 43

0.031 U 0.031 U 0.031 UL 0.031 UL 0.031 UL

0.046 B 0.032 B 0.037 B 0.044 B 0.03 B

0.18 J 0.18 J 0.16 J 0.28 J 0.2 J
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LOCATION

SAMPLE ID

SAMPLE DATE

COBALT

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

SILVER

THALLIUM

TUNGSTEN

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

(UG/L)HEXAVALENT CHROMIUM

MISCELLANEOUS PARAMETERS

(MG/L)
CALCIUM HARDNESS AS CACO3

HARDNESS AS CACO3

MAGNESIUM HARDNESS AS CACO3

20130918 20130918 20130918 20130918 20130918

MSA-SW38C-091813 MSA-SW38D-091813 MSA-SW39A-091813 MSA-SW39B-091813 MSA-SW39C-091813

MSA-SW-39CMSA-SW-38C MSA-SW-38D MSA-SW-39A MSA-SW-39B

0.23 B 0.22 B 0.095 B 0.1 B 0.1 B

3.4 2.6 2.6 2.6 2.6

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.12 UL 0.12 UL 0.12 UL 0.12 UL 0.12 UL

1.7 J 1.7 J 1.7 J 1.8 J 1.7 J

2.7 2.2 1.7 J 1.6 J 1.6 J

0.34 U 0.34 U 0.34 U 0.34 U 0.34 U

0.0083 U 0.0083 U 0.0083 U 0.0083 U 0.0083 U

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

0.032 B 0.031 B 0.017 U 0.022 B 0.017 U

0.98 J 0.96 J 0.89 J 0.86 J 0.93 J

4.5 J 2.7 J 3.3 J 3.6 J 4 J

0.04 UL 0.04 UL 0.04 UL 0.04 UL 0.04 UL

140 140 150 140 150

660 660 680 680 700

520 510 540 530 550
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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

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.43 U 0.43 U 0.43 U 0.43 U 0.43 U

0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 UR 0.99 U 0.99 U 0.99 U 0.99 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.64 U 0.64 U 0.64 U 0.64 U 0.64 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

20130918 20130918 20130918 20130918 20130918

MSA-SW39D-091813 MSA-SW40A-091813 MSA-SW40B-091813 MSA-SW40C-091813 MSA-SW40D-091813

MSA-SW-39D MSA-SW-40A MSA-SW-40B MSA-SW-40C MSA-SW-40D
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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

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

DISSOLVED METALS (UG/L)

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

20130918 20130918 20130918 20130918 20130918

MSA-SW39D-091813 MSA-SW40A-091813 MSA-SW40B-091813 MSA-SW40C-091813 MSA-SW40D-091813

MSA-SW-39D MSA-SW-40A MSA-SW-40B MSA-SW-40C MSA-SW-40D

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.17 U 0.6 J 0.17 U 0.17 U 0.17 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.067 U 0.067 U 0.067 U 0.067 U 0.067 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

3.9 UR 3.9 UR 3.9 UR 3.9 UR 3.9 UR

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.13 U 0.13 U 0.48 B 0.25 J 0.33 B

0.14 U 0.14 U 0.14 U 0.14 U 0.14 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 0.19 U 0.19 U

0.29 J 0.71 J 0.4 J 0.44 J 0.35 J

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.19 UR 0.19 UR 0.19 UR 0.19 UR 0.19 UR

0.22 U 0.42 J 0.22 U 0.22 U 0.22 U

0.27 B 0.25 J 0.26 J 0.26 J 0.3 J

1 J 1.3 J 1.2 J 1.2 J 1.2 J

43 42 43 44 44

0.031 U 0.031 U 0.031 U 0.031 U 0.031 U

0.04 B 0.046 B 0.044 B 0.041 B 0.033 B

0.18 J 0.34 J 0.2 J 0.15 J 0.18 J
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LOCATION

SAMPLE ID

SAMPLE DATE

COBALT

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

SILVER

THALLIUM

TUNGSTEN

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

(UG/L)HEXAVALENT CHROMIUM

MISCELLANEOUS PARAMETERS

(MG/L)
CALCIUM HARDNESS AS CACO3

HARDNESS AS CACO3

MAGNESIUM HARDNESS AS CACO3

20130918 20130918 20130918 20130918 20130918

MSA-SW39D-091813 MSA-SW40A-091813 MSA-SW40B-091813 MSA-SW40C-091813 MSA-SW40D-091813

MSA-SW-39D MSA-SW-40A MSA-SW-40B MSA-SW-40C MSA-SW-40D

0.11 B 0.29 B 0.21 B 0.23 B 0.21 B

2.8 2.8 2.9 2.9 2.8 L

0.14 U 0.2 J 0.14 UJ 0.14 UJ 0.14 UJ

0.12 UL 0.12 U 0.13 J 0.12 U 0.12 U

1.9 J 1.6 J 1.7 J 1.7 J 2.2 J

2.3 1.5 J 2.2 3.2 2.2 L

0.34 U 0.34 U 0.34 U 0.34 U 0.34 U

0.0083 U 0.0083 U 0.0083 U 0.0083 U 0.0083 U

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

0.059 B 0.024 B 0.017 U 0.017 B 0.099 B

0.89 J 1.1 J 0.98 J 1 J 0.98 J

4 J 3.5 B 4.3 B 3.7 B 3.2 B

0.04 UL 0.04 UL 0.04 UL 0.04 UL 0.04 UL

150 150 150 150 150

700 650 660 660 660

550 500 510 520 520
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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

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.43 U 0.43 U 0.43 U 0.43 U 0.43 U

0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

1.1 U 1.2 J 1.1 U 1.1 U 1.1 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.64 U 0.64 U 0.64 U 0.64 U 0.64 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

20130918 20130918 20130918 20130918 20130918

MSA-SW41A-091813 MSA-SW41B-091813 MSA-SW41C-091813 MSA-SW41D-091813 MSA-SW42A-091813

MSA-SW-42AMSA-SW-41DMSA-SW-41A MSA-SW-41B MSA-SW-41C
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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

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

DISSOLVED METALS (UG/L)

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

20130918 20130918 20130918 20130918 20130918

MSA-SW41A-091813 MSA-SW41B-091813 MSA-SW41C-091813 MSA-SW41D-091813 MSA-SW42A-091813

MSA-SW-42AMSA-SW-41DMSA-SW-41A MSA-SW-41B MSA-SW-41C

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.067 U 0.067 U 0.067 U 0.067 U 0.067 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

3.9 UR 3.9 UR 3.9 UR 3.9 UR 3.9 UR

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.13 U 0.18 J 0.16 J 0.4 J 0.13 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 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 0.19 U 0.19 U

0.48 J 0.37 J 0.36 J 0.36 J 0.26 J

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.19 UR 0.19 UR 0.19 UR 0.19 UR 0.19 UR

0.22 J 0.22 U 0.22 U 0.22 U 0.22 U

0.28 J 0.26 J 0.29 J 0.29 J 0.27 B

1.2 J 1.2 J 1.2 J 1.2 J 1.1 J

42 44 43 42 52

0.031 U 0.031 UL 0.031 U 0.031 UL 0.031 U

0.038 B 0.026 UJ 0.026 UJ 0.026 UJ 0.031 B

0.17 J 0.3 J 0.9 J 0.25 J 0.13 U
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LOCATION

SAMPLE ID

SAMPLE DATE

COBALT

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

SILVER

THALLIUM

TUNGSTEN

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

(UG/L)HEXAVALENT CHROMIUM

MISCELLANEOUS PARAMETERS

(MG/L)
CALCIUM HARDNESS AS CACO3

HARDNESS AS CACO3

MAGNESIUM HARDNESS AS CACO3

20130918 20130918 20130918 20130918 20130918

MSA-SW41A-091813 MSA-SW41B-091813 MSA-SW41C-091813 MSA-SW41D-091813 MSA-SW42A-091813

MSA-SW-42AMSA-SW-41DMSA-SW-41A MSA-SW-41B MSA-SW-41C

0.16 B 0.24 B 0.2 B 0.18 B 0.16 B

2.9 2.9 2.9 2.9 3.1 B

0.14 UJ 0.14 UJ 0.14 UJ 0.14 UJ 0.14 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

1.9 J 2 J 1.9 J 1.8 J 1.8 J

1.6 J 3.4 2.6 2 2.3

0.34 U 0.34 U 0.34 U 0.34 U 0.34 U

0.0083 U 0.0083 U 0.0083 U 0.0083 U 0.0083 U

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

0.066 B 0.056 B 0.037 B 0.03 B 0.017 U

0.95 J 0.92 J 0.91 J 0.96 J 0.61 J

4.2 B 5.4 B 5.3 B 3.8 B 5.2 B

0.04 UL 0.04 UL 0.04 UL 0.04 UL 0.04 L

150 150 140 140 200

670 690 650 660 830

520 530 510 510 630
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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

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.43 U 0.43 U 0.43 U 0.43 U 0.43 U

0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.64 U 0.64 U 0.64 U 0.64 U 0.64 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

20130918 20130918 20130918 20130918 20130918

MSA-SW43B-091813MSA-SW42B-091813 MSA-SW42C-091813 MSA-SW42D-091813 MSA-SW43A-091813

MSA-SW-42B MSA-SW-42C MSA-SW-42D MSA-SW-43A MSA-SW-43B
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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

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

DISSOLVED METALS (UG/L)

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

20130918 20130918 20130918 20130918 20130918

MSA-SW43B-091813MSA-SW42B-091813 MSA-SW42C-091813 MSA-SW42D-091813 MSA-SW43A-091813

MSA-SW-42B MSA-SW-42C MSA-SW-42D MSA-SW-43A MSA-SW-43B

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.067 U 0.067 U 0.067 U 0.067 U 0.067 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

3.9 UR 3.9 UR 3.9 UR 3.9 UR 3.9 UR

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.13 U 0.13 U 0.54 J 0.13 U 0.13 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 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 0.19 U 0.19 U

0.45 J 0.34 J 0.37 J 0.43 J 0.53 J

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.19 UR 0.19 UR 0.19 UR 0.19 UR 0.19 UR

0.24 J 0.22 U 0.22 U 0.22 U 0.22 J

0.4 B 0.33 B 0.3 B 0.27 J 0.33 J

1.4 J 1.4 J 1.2 J 1.1 J 1.3 J

43 41 41 39 43

0.15 J 0.087 J 0.061 J 0.14 J 0.13 J

0.093 B 0.15 B 0.045 B 0.11 B 0.088 B

0.31 J 0.3 J 0.3 J 0.22 J 0.23 J
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LOCATION

SAMPLE ID

SAMPLE DATE

COBALT

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

SILVER

THALLIUM

TUNGSTEN

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

(UG/L)HEXAVALENT CHROMIUM

MISCELLANEOUS PARAMETERS

(MG/L)
CALCIUM HARDNESS AS CACO3

HARDNESS AS CACO3

MAGNESIUM HARDNESS AS CACO3

20130918 20130918 20130918 20130918 20130918

MSA-SW43B-091813MSA-SW42B-091813 MSA-SW42C-091813 MSA-SW42D-091813 MSA-SW43A-091813

MSA-SW-42B MSA-SW-42C MSA-SW-42D MSA-SW-43A MSA-SW-43B

0.29 B 0.3 B 0.23 B 0.22 B 0.24 B

3 2.7 3.4 2.9 L 3

0.15 J 0.14 U 0.14 U 0.14 UJ 0.14 UJ

0.12 UL 0.12 UL 0.12 UL 0.12 U 0.12 U

2.1 J 1.8 J 1.7 J 1.7 J 2 J

2.3 1.6 J 2.1 2.1 L 2.3

0.59 J 0.34 J 0.34 U 0.34 J 0.53 J

0.009 B 0.013 B 0.0083 U 0.009 B 0.0083 U

1.1 B 0.54 B 0.4 U 0.9 B 1.2 B

0.36 B 0.19 B 0.12 B 0.21 B 0.28 B

1.1 J 1 J 1 J 0.97 J 1 J

3.8 J 2.7 J 3.5 J 4.2 B 4.6 B

0.04 UL 0.04 UL 0.04 UL 0.043 L 0.04 UL

140 130 130 140 140

650 620 620 610 640

510 480 480 470 500
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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

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.43 U 0.43 U 0.43 U 0.43 U 0.43 U

0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.64 U 0.64 U 0.64 U 0.64 U 0.64 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

2013091820130918 20130918 20130918 20130918

MSA-SW-44B

MSA-SW44C-091813MSA-SW43C-091813 MSA-SW43D-091813 MSA-SW44A-091813 MSA-SW44B-091813

MSA-SW-44CMSA-SW-43C MSA-SW-43D MSA-SW-44A
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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

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

DISSOLVED METALS (UG/L)

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

2013091820130918 20130918 20130918 20130918

MSA-SW-44B

MSA-SW44C-091813MSA-SW43C-091813 MSA-SW43D-091813 MSA-SW44A-091813 MSA-SW44B-091813

MSA-SW-44CMSA-SW-43C MSA-SW-43D MSA-SW-44A

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.067 U 0.067 U 0.067 U 0.067 U 0.067 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

3.9 UR 3.9 UR 3.9 UR 3.9 UR 3.9 UR

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 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 0.19 U 0.19 U

0.46 J 0.36 J 0.47 J 0.57 J 0.52 J

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.19 UR 0.19 UR 0.19 UR 0.19 UR 0.19 UR

0.22 U 0.22 U 0.22 U 0.23 J 0.22 J

0.27 J 0.29 J 0.27 J 0.27 J 0.27 J

1.3 J 1.2 J 1.1 J 1.2 J 1.1 J

39 41 42 43 43

0.083 J 0.055 J 0.045 J 0.031 U 0.031 U

0.21 B 0.12 B 0.046 B 0.04 B 0.026 UJ

0.29 J 0.27 J 0.27 J 0.19 J 0.13 U
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LOCATION

SAMPLE ID

SAMPLE DATE

COBALT

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

SILVER

THALLIUM

TUNGSTEN

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

(UG/L)HEXAVALENT CHROMIUM

MISCELLANEOUS PARAMETERS

(MG/L)
CALCIUM HARDNESS AS CACO3

HARDNESS AS CACO3

MAGNESIUM HARDNESS AS CACO3

2013091820130918 20130918 20130918 20130918

MSA-SW-44B

MSA-SW44C-091813MSA-SW43C-091813 MSA-SW43D-091813 MSA-SW44A-091813 MSA-SW44B-091813

MSA-SW-44CMSA-SW-43C MSA-SW-43D MSA-SW-44A

0.34 B 0.24 B 0.2 B 0.15 B 0.13 B

2.9 2.9 3.1 3.1 2.9

0.18 J 0.14 UJ 0.14 UJ 0.14 UJ 0.14 UJ

0.12 U 0.12 U 0.13 J 0.12 U 0.12 U

1.7 J 1.7 J 1.7 J 1.8 J 1.8 J

2.1 1.6 J 3.3 2.3 1.6 J

0.42 J 0.34 U 0.34 U 0.34 U 0.34 U

0.016 B 0.01 B 0.0083 U 0.0083 U 0.0083 U

0.57 B 0.4 U 0.4 U 0.4 U 0.4 U

0.16 B 0.093 B 0.069 B 0.091 B 0.059 B

1.1 J 1 J 0.92 J 1 J 0.91 J

3.2 B 3.4 B 4.8 B 5.8 B 3.8 B

0.04 UL 0.049 L 0.04 UL 0.04 UL 0.04 UL

130 140 140 150 140

600 630 660 670 670

470 490 520 520 520
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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

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.43 U 0.43 U 0.43 U 0.43 U 0.43 U

0.0059 U 0.0059 U 0.0059 U 0.0059 U 0.0059 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.57 U 0.57 U 0.57 U 0.57 U 0.57 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.64 U 0.64 U 0.64 U 0.64 U 0.64 U

0.41 U 0.41 U 0.41 U 0.41 U 0.41 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

MSA-SW45D-091813MSA-SW45B-091813 MSA-SW45C-091813

MSA-SW-44D MSA-SW-45A MSA-SW-45B MSA-SW-45C MSA-SW-45D

2013091820130918 20130918 20130918 20130918

MSA-SW44D-091813 MSA-SW45A-091813
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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

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

DISSOLVED METALS (UG/L)

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

MSA-SW45D-091813MSA-SW45B-091813 MSA-SW45C-091813

MSA-SW-44D MSA-SW-45A MSA-SW-45B MSA-SW-45C MSA-SW-45D

2013091820130918 20130918 20130918 20130918

MSA-SW44D-091813 MSA-SW45A-091813

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.067 U 0.067 U 0.067 U 0.067 U 0.067 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

3.9 UR 3.9 UR 3.9 UR 3.9 UR 3.9 UR

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 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 0.19 U 0.19 U

0.46 J 0.35 J 0.44 J 0.42 J 0.32 J

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.19 UR 0.19 UR 0.19 UR 0.19 UR 0.19 UR

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.26 J 0.25 J 0.27 J 0.25 J 0.26 J

1.1 J 1.1 J 1.1 J 1.1 J 1.1 J

40 43 44 43 43

0.031 U 0.031 UL 0.031 UL 0.031 UL 0.031 UL

0.026 UJ 0.035 B 0.048 B 0.032 B 0.027 B

0.26 J 0.41 J 0.18 J 0.15 J 0.17 J
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LOCATION

SAMPLE ID

SAMPLE DATE

COBALT

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

SILVER

THALLIUM

TUNGSTEN

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

(UG/L)HEXAVALENT CHROMIUM

MISCELLANEOUS PARAMETERS

(MG/L)
CALCIUM HARDNESS AS CACO3

HARDNESS AS CACO3

MAGNESIUM HARDNESS AS CACO3

MSA-SW45D-091813MSA-SW45B-091813 MSA-SW45C-091813

MSA-SW-44D MSA-SW-45A MSA-SW-45B MSA-SW-45C MSA-SW-45D

2013091820130918 20130918 20130918 20130918

MSA-SW44D-091813 MSA-SW45A-091813

0.13 B 0.11 B 0.11 B 0.11 B 0.1 B

2.9 3.4 3.1 3.3 3.1

0.14 UJ 0.14 UJ 0.14 UJ 0.14 UJ 0.14 UJ

0.12 U 0.12 U 0.17 J 0.12 U 0.12 U

1.6 J 1.7 J 1.7 J 1.8 J 1.7 J

2 1.6 J 1.6 J 2.1 1.6 J

0.34 U 0.34 U 0.34 U 0.34 U 0.34 U

0.0083 U 0.0083 U 0.011 B 0.0083 U 0.0083 U

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

0.041 B 0.033 B 0.03 B 0.018 B 0.019 B

0.88 J 0.9 J 0.96 J 0.95 J 0.87 J

3.4 B 3.8 B 4.2 B 5.2 B 4.4 B

0.04 UL 0.051 L 0.04 UL 0.04 L 0.04 UL

140 140 150 140 150

630 670 680 670 680

490 530 530 530 530



Table C-1

Chemical Results for Surface Water Samples-September 2013

Frog Mortar Creek

Lockheed Martin, Martin State Airport, Middle River, Maryland

Page 25 of 25

B - Result considered to be from laboratory blank contamination based on USEPA 5 times or 10 times rule.

CaCO3 = calcium carbonate

EL - Edwards Lane

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

L - result is biased low. Actual result may be higher.

MG/L - milligrams per liter (i.e., parts per million)

MSA - Martin State Airport

NA - not analyzed

SW - surface water

U - Not detected at the detection limit shown left of the letter.

UG/L - micrograms per liter (i.e., parts per billion)

UL - Not-detected. result is biased low. Actual result may be higher.

UJ -The analyte was not detected. However, the quantitation or detection limit may be inaccurate or imprecise.

UR - The result is considered qualitatively or quantitatively unreliable.
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