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1.0 INTRODUCTION

Under Eastern Area Superfund Technical Assessment and Response Team (START) Contract 

No. EP-S3-05-02, Technical Direction Document (TDD) No. E13-008-06-07-003, the U.S. 

Environmental Protection Agency (EPA) Region 3 tasked Tetra Tech EM Inc. (Tetra Tech) to 

prepare a trip report documenting all sampling activities from February through September 2006 

at the Elkton Farms Firehole (Elkton) site located in Elkton, Cecil County, Maryland.  From 

February to September 2006, Tetra Tech conducted soil, air, asbestos, and water sampling.   

This trip report provides site background in Section 2.0, describes site activities in Section 3.0, 

summarizes analytical results in Section 4.0, and summarizes the sampling event in Section 5.0.  

All references cited in this report are listed after the text. 

2.0 BACKGROUND

This section describes the site location and summarizes the site history, previous activities, and 

investigations at the site.

2.1 SITE LOCATION 

The Elkton site is located 0.7 mile from the intersection with Blue Ball Road on the left side of 

Zeitler Road, Elkton, Cecil County, Maryland, as shown on Figure 1 (U.S. Geological Survey 

[USGS] 1992a,b). The geographic coordinates of the approximate center of the site are 

39.62813° north latitude and 75.8477° west longitude.  It is situated between Interstate 95, Route 

40 (Pulaski Highway), and Route 545 (Blue Ball Road), as shown in Figure 1, Site Location 

Map.
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2.2 SITE DESCRIPTION 

The Elkton site consists of 55 acres of a 400 acre parcel of land.  The land was most recently 

used for farming.  The Elkton site is bordered by agricultural lands to the north and local 

industrial facilities ATK Inc. (formerly known as Thiokol Inc.) to the south and east.  The north, 

south, and west borders consist of wooded areas and scattered residential properties, as shown in 

Figure 2 (Maryland Department of Natural Resources [MDNR] 1988).  It is divided up into 

several areas of concern based on historical evidence and recent data gathered in the 

“Geophysical Surveys to Investigate Surface and Subsurface Conditions at the Elkton Farms 

Firehole Site” (Tetra Tech 2005b).  The geophysical surveys provided information regarding the 

presence and approximate locations of munitions and explosives of concern (MEC) and possible 

slag materials throughout the parcel.  Based on the geophysical surveys, InfoPro Corporation and 

U.S. Army Corps of Engineers (USACE) divided the site into two Phases in the site work plan: 

Phase 1, the low density anomaly area and Phase 2, the high density anomaly area, which 

included the fireholes (InfoPro 2006).  Phase 1 is colored gray on Figure 2 while Phase 2 is 

shaded pink on Figure 2.  The firehole pits were reportedly documented as an area for the 

disposal of waste explosives material.  Waste explosives material was spread in shallow pits and 

burned.  The firehole pits were eventually backfilled before farming activities commenced at the 

site.  Currently, two excavated firehole pits are located in the northeast portion of the site and are 

known as the west and east burn pits.  Both firehole pits were excavated in the high density 

anomaly area of the site.  Additional firehole pits exist in the high density area, but have not been 

excavated to date.  The Thiokol/Trinitrotoluene (TNT) area was identified as an area of the site 

that may have high concentrations of TNT in the site soils.  These areas are depicted in Figure 2, 

Site Layout Map. The former Thiokol area is located in an area that formerly contained buildings 

and other structures (MDNR 1988).

2.3 SITE HISTORY 

In the 1930s and continuing through World War II, the USACE used the Elkton Farms parcel for 

the manufacturing of fireworks and munitions.  Between 1943 and 1947 the property was also 

impacted by military operations.  After being identified as a potentially responsible party,  
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the USACE performed an investigation of historical site operations and ownership. The owner at 

that time was Triumph Explosives, Inc.  USACE identified an area on the current Elkton site as 

the “Firehole” based on the historical document review.  The Firehole was documented as an 

area for the disposal of waste explosives material.  This waste was reportedly collected in drums 

and kept wetted with alcohol or ether.  The waste was then carried to a shallow pit off Zeitler 

Road, spread thinly and allowed to burn.  Plant personnel monitored the burn until the waste 

explosive was ostensibly consumed.  The total quantity of hazardous waste disposed of in the 

Firehole is unknown and there are no records on the estimate of fill thickness at the Firehole.  A 

geophysical survey conducted for the Maryland Department of the Environment (MDE) by 

NAEVA Geophysics, Inc. (NAEVA) in July 2004 indicated several distinct anomalies on the 

portion of the property east of Laurel Run and south of Zeitler Road. (NAEVA 2004)

The geophysical survey conducted by Tetra Tech in 2005 shows that the Firehole is not one 

discrete area but rather a series of burn pits located across the property in an approximate 55-

acre area.  In recent years, Elkton Farms has been rented out for agricultural use but was 

reportedly the subject of a cleanup that saw the removal of tens of tons of contaminated soil.  

According to Mr. Patrick Herron and Mr. Richard Herron, previous owners of the land, soil was 

removed from an area where crops would not grow, and clean soil was brought in to fill the 

excavation.  The removed soil was said to have contained scraps of brass shell casing and 

metallic slag.  

The Elkton Farms property is currently the site of an active EPA removal action but is also listed 

for sale.

2.4 PREVIOUS SITE ACTIVITIES 

On October 10 to 11, 2002, as part of the Formerly Used Defense Site Inspection, the MDE 

performed a site reconnaissance and a review of available historic information of the area, as 

well as sampling activities at the site (MDE 2004).  MDE collected 14 surface soil samples, 10 

subsurface soil samples, six surface water samples; and six sediment samples.  The samples were 

analyzed for the presence of metals and cyanide, volatile organic compounds (VOC), 

semivolatile organic compounds (SVOC), pesticides and polychlorinated biphenyls (PCB), 

perchlorates, and nitroaromatic compounds.  Additionally, on May 21, 2003, MDE collected 
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groundwater samples and analyzed them for the presence of total and dissolved metals, VOCs, 

SVOCs, pesticides and PCBs, nitroaromatic compounds, and perchlorates.  Based on data from 

MDE investigations, risk estimates exceeded EPA and MDE recommended levels for the child 

resident population for incidental ingestion of and dermal contact with surface soils for 

chromium and arsenic.  Lead was detected at 1,480 milligrams per kilogram (mg/kg).  The 

groundwater sample results exceeded MDE and EPA recommended levels for all residential 

populations, with trichloroethene (TCE) as the risk driver. 

Samples were then collected by MDE in the area defined by the NAEVA geophysical survey as 

the most likely area of the Firehole.  Analytical results for these samples showed elevated 

concentrations of lead, mercury, and arsenic, as well as TCE, PCBs (Aroclor 1254), and the 

nitroaromatic compound TNT.  Subsurface soil samples from the Firehole area were not 

collected because of refusal at less than 18 inches.  Results for samples obtained from the 

vicinity of the former Thiokol Motor Recovery Area (TMRA) and midway between the Firehole 

and TMRA also exhibited elevated levels of several explosive compounds (Tetra Tech 2005b). 

In May 2005, EPA tasked Tetra Tech to conduct a geophysical survey using a Geonics EM61-

MK2 Time Domain Metal Detector and Schonstedt Magnetic Locator.  The survey findings were 

reported in the “Geophysical Surveys to Investigate Surface and Subsurface Conditions at the 

Elkton Farms Firehole Site” (Tetra Tech 2005b). 

In early September 2005, EPA met with USACE to discuss the work plan and costs for the 

project.  USACE contracted with InfoPro to perform the unexploded ordnance (UXO) removal 

work at the site.  On September 15, 2005, site security was initiated during daylight hours.  On 

September 28, 2005, the Elkton Farms Firehole site action memorandum was signed.  EPA On-

Scene Coordinator, Charlie Fitzsimmons, entered into an agreement with USACE to provide 

management services for the UXO removal activities at the site.  EPA would fund the 

subcontractor costs for the UXO removal action, but USACE would provide management 

services for the project at no cost to EPA.  On February 7, 2006, a site kickoff meeting was held 

and InfoPro began magnetometer surveying and flagging operations at the site.  On February 16, 

2006, intrusive magnetometer surveying and digging activities commenced at the site.  USACE 

managed the project in the field and contracted InfoPro to perform UXO clearance of the 55-acre 
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site.  The removal action at Phase 1 consisted of performing magnetometer surveying by hand 

and hand digging each anomaly to approximately 18 inches below ground surface (bgs).  Phase 2 

of the site consists of a higher density of anticipated UXO and also contains several burn pits 

known as the fireholes.  During site activities at Phase 2, USACE and InfoPro contracted with 

Timberline to use specialized heavy equipment for UXO clearance activities including the Range 

Master and the Taz.  The Range Master is a single piece of equipment that is designed to scrape 

soil, sift the soil on a sifting bed, and retain the MEC and munitions debris for eventual disposal.  

The Taz is designed to excavate soil from the pits, use a trammel barrel to sift the excavated soil, 

and retain the MEC and munitions debris for later disposal.  To date, the Range Master did not 

work properly due to soil consistency and maintenance problems.  The Taz was used to excavate 

approximately 10,000 cubic yards of soil, but has yet to successfully process and sift munitions 

from the soil. 

3.0 SITE ACTIVITIES 

The Elkton site is currently the site of a time-critical removal action.  EPA is providing the 

majority of the funding for the time-critical removal action work at the site. 

This section summarizes sample collection, sample handling procedures, and additional site 

activities performed in support of the removal action.    

3.1 SAMPLE COLLECTION 

Tetra Tech collected water samples, soil samples, asbestos samples, air quality samples, and 

field quality assurance/quality control (QA/QC) samples at the site from February to September 

2006.  In total, 49 multimedia samples were collected during this time period.  In total, 26 

multimedia samples were collected on site for delivery to a contracted laboratory including one 

water sample for target analyte list (TAL) metals, VOCs, and SVOCs, six bulk asbestos samples, 

two soil samples for asbestos, seven soil samples for nitroaromatics/nitroamines, TAL metals, 

and toxicity characteristic leaching procedure (TCLP) metals, and 10 air samples for TAL metals 

and mercury.  In total, 23 surface soil samples were collected on site for TNT field analysis.  

Figure 3 presents the sampling locations at the Elkton site.  In general, soil sampling locations 

were documented using a Trimble Global Positioning System (GPS) unit.  The Trimble GPS unit 
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is capable of recording locations with an accuracy of less than 3 feet from the actual locations in 

normal field conditions.   

The sample identifier, date, time, matrix, type, and comments for each sample that was delivered 

for laboratory analysis are documented in Table 1, Sampling Summary.  Soil sample identifier 

numbers are not sequential in Table 1 because only 10 percent of all samples collected for field 

analysis were delivered to a Contract Laboratory Program (CLP) laboratory for analysis.  Soil 

samples collected for field TNT analysis have not been included in Table 1, due to analytical 

quality, which will be discussed in Section 4.1.  The sample identifier, date, time, matrix, depth 

of sample, type, analysis, location, and comments for each sample are documented in Appendix 

A, Table A1, Soil and Water Sample Log; Table A2, TNT Field Sample Log; Table A3,  

Asbestos Sample Log;  and Table A4, Ambient Air Sample Log.   

Additionally, EPA tasked Tetra Tech to record the locations of USACE on-site detonation of 

MEC at the site.  Tetra Tech coordinated with InfoPro at the site to record the locations of the 

detonations based on information and field locations identified by InfoPro.  The detonation 

identifier, date, associated sample identifiers, latitude and longitude, location and description, 

and detonation charge type are documented in Table B1 provided in Appendix B.  Figure B1 in 

Appendix B shows the locations of all detonations at the Elkton site.

QA/QC measures, including logbook documentation, were applied in accordance with Tetra 

Tech Standard Operating Procedure (SOP) No. 024, “Recording of Notes in Field Logbook” 

(Tetra Tech 1999a).  Photographic documentation for site activities is provided in Appendix C, 

Elkton Farms Firehole Photographic Documentation.   

The following sections describe the soil, asbestos, ambient air sampling, and the sample handling 

procedures.
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TABLE 1 

SUMMARY OF LABORATORY ANALYZED SAMPLES 

Sample
Identifier

Sample
Date

Sample
Time

Sample
Matrix

Sample
Type Comments/Location 

003-SS05-A01 2/21/2006 11:45 Soil Composite Former Thiokol and TNT area of concern 
003-SS15-A01 2/21/2006 15:10 Soil Composite Former Thiokol and TNT area of concern 
003-SS17-A01 2/21/2006 15:30 Soil Composite Former Thiokol and TNT area of concern 
003-SS18-A01 2/21/2006 15:40 Soil Composite Former Thiokol and TNT area of concern 

005-SS01-A01 2/22/2006 12:00 Soil Composite Grid C6 - Pre-detonation sample surrounding 
81 mm shell 

005-SS02-A01 2/24/2006 14:00 Soil Composite Grid C6 - Post-detonation sample at former  
81 mm shell location 

010-PS01-A01 6/12/2006 13:09 Soil Grab Pit 1 waste sample - southern end exposed 
during excavation 

009-BA01-A01 6/12/2006 12:37 Bulk 
Asbestos Grab Tile Material - Gray/Dark Gray – Non-friable 

material 

009-BA02-A01 6/12/2006 12:39 Bulk 
Asbestos Grab Tile Material - Gray/White - Non-friable 

material 

009-BA03-A01 6/12/2006 12:41 Bulk 
Asbestos Grab Fiber Material - Green/Gray - Friable material 

009-BA04-A01 6/12/2006 12:44 Bulk 
Asbestos Grab Wavy Tile Material - Brown/Gray – Non-

friable material 

009-BA05-A01 6/12/2006 12:47 Bulk 
Asbestos Grab Wire Mesh and associated material - black – 

Non-friable material 

009-BA06-A01 6/12/2006 14:00 Bulk 
Asbestos Grab Fiber Washers - brown/gray - Potentially 

friable material 
009-SA01-A01 6/12/2006 12:50 Soil Composite Soil - brown/black 
009-SA02-A01 6/12/2006 12:57 Soil Composite Soil - brown/black 

007-AA01-A01 5/24/2006 16:42 Air Grab Sample on UXO Dig Team 1 
007-AA02-A01 5/24/2006 16:43 Air Grab Sample on UXO Dig Team 2 

007-AA03-A01 5/24/2006 16:44 Air Grab Sample located 200 feet downwind of the 
Range Master operations on a stake 

007-AA04-A01 5/24/2006 16:40 Air Grab Sample located 200 feet downwind of the 
Range Master operations on a stake 

007-AAFB-A01 5/24/2006 16:45 Air Grab Field Blank 

007-AA05-A02 6/1/2006 16:37 Air Grab Sample on UXO Dig Team 1; working 
downwind of Range Master operations 

007-AA06-A02 6/1/2006 15:04 Air Grab Sample located 200 feet downwind of the 
Range Master operations on a stake 

007-AAFB-A02 6/1/2006 16:55 Air Grab Field Blank 
007-AA08-A02 6/1/2006 16:40 Air Grab Sample located in Range Master cab 
001-SW01-A02 9/13/2006 10:00 Water Grab Phase II excavations (surface water) 
Notes:      
AA = Ambient Air  PS = Pit Soil TNT = Trinitrotoluene 
BA = Bulk Asbestos SA = Soil Asbestos UXO = Unexploded Ordnance 
FB = Field Blank SS = Soil sample  
SW= Surface Water   
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3.1.1 SOIL SAMPLING

On February 21, 2006, Tetra Tech collected 18 surface soil samples (003-SS01-A01 to 003-

SS18-A01) from the former Thiokol/TNT area of the site located in grids F2, F3, E2, and E3.  

These samples were collected to determine what concentrations of TNT existed in this area of 

the site and to conduct field analytical testing with laboratory confirmation of field test results.  

Surface soil sampling locations were prepared by removing leaves, brush, and grass from the 

area, exposing the soil for easier sample collection.  After each sampling location had been 

prepared, the team collected approximately 32 ounces of soil from five composite locations in a 

200-foot by 200-foot grid from 0 to 3 inches bgs.  The soil was homogenized in a clean 

aluminum pan and approximately 8 ounces of soil was placed into a plastic baggy for field 

analysis.  In total, four of the 18 samples that were collected as confirmation of the field 

analytical results were shipped to a contract laboratory.  Approximately 28 ounces of soil was 

placed in certified-clean, labeled, clear, wide-mouth glass jars for shipment to the approved 

laboratories.  Tetra Tech recorded the sample identifier, sample date, sample time, sample 

location, and characteristics of the soil in the site logbook.  Non-dedicated soil trowels and nitrile 

gloves were used for sampling and to transfer the homogenized soil to jars or baggies.  The 18 

surface soil samples were analyzed by field analytical methods for TNT.  The four confirmation 

surface soil samples were analyzed for nitroaromatics and nitroamines, TAL metals and cyanide, 

and TCLP metals.  The sample identifier, date, time, matrix, depth of sample, type, analysis, 

location, and comments for each sample are documented in Appendix A, Table A1, Soil and 

Water Sample Log and Table A2, TNT Field Sample Log.  The sampling locations are presented 

in Figure 3, Sampling Location Map.  
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On February 22 and 24, 2006, Tetra Tech collected two samples to assist in determining what 

impact on-site detonations of MEC has on the surrounding soil.  One 5-point composite sample 

was collected from the detonation area before detonation occurred, and one 5-point composite 

sample was collected after the detonation occurred.  The pre-detonation sample (005-SS01-A01) 

was analyzed by field analysis for TNT and sent to the CLP laboratory with the post-detonation 

(005-SS02-A01) sample to be analyzed for nitroaromatics and nitroamines, TAL metals and 

cyanide, and TCLP metals.  The sample identifier, date, time, matrix, depth of sample, type, 

analysis, location, and comments for each sample are documented in Appendix A, Table A1, 

Soil and Water Sample Log and Table A2, TNT Field Sample Log.  The sampling locations are 

presented in Figure 3, Sampling Location Map. 

On June 12, 2006, Tetra Tech collected one soil sample from the recently excavated eastern pit 

located in the northeast portion of the site.  The grab sample was collected from approximately 3 

feet bgs of a 6-inch slag layer.  The sample was sent to the CLP laboratory to be analyzed for 

TAL metals and cyanide, and TCLP metals.  The sample identifier, date, time, matrix, depth of 

sample, type, analysis, sample location, and comments for the sample are documented in 

Appendix A, Table A1, Soil and Water Sample Log.  The sample location is presented in Figure 

3, Sampling Location Map. 

The surface soil samples were collected in accordance with Tetra Tech SOP No. 005, “Soil 

Sampling” (Tetra Tech 1999c) using non-dedicated metal trowels and dedicated aluminum pans.  

Non-dedicated sampling equipment, including trowels equipment used for soil sampling, was 

decontaminated before each use in accordance with Tetra Tech SOP 002 “General Equipment 

Decontamination” (Tetra Tech 1999b).  The equipment was decontaminated using Liquinox and 

a deionized water rinse.  Sample locations were recorded using a Trimble GPS unit unless 

otherwise noted.

3.1.2 ASBESTOS SAMPLING

On June 12, 2006, Tetra Tech collected six asbestos bulk samples (009-BA01-A01 to 009-BA06-

A01) from various materials located in the soil piles excavated from the east and west pits in the 

high anomaly area located in Phase 2.  These samples were collected due to the identification of 

presumed-asbestos containing materials (PACM).  Each bulk asbestos sample collected was of a 



Elkton Farms Firehole Site  
Trip Report 
October 23, 2006

Tetra Tech EM Inc. 
TDD No. E13-008-06-07-003 

Page 13 of 22

different type of PACM.  Asbestos bulk samples were double bagged, labeled, and secured in a 

cooler.  The sample identifier, date, time, matrix, depth of sample, type, analysis, location, and 

comments for each sample are documented in Appendix A, Table A3, Asbestos Sample Log.  

The sampling locations are presented in Figure 3, Sampling Location Map. 

Additionally, two composite soil samples (009-SA01-A01 and 009-SA02-A01) were collected 

for asbestos analysis.  Each sample was a composite of each soil pile at the site.  The samples 

were collected to identify if asbestos may be present at levels of concern in the soil, not to 

definitively determine whether the soils contain less than one percent asbestos at the site.  Soil 

samples were double bagged, labeled, and secured in a cooler.  Dedicated sampling equipment 

including plastic scoops and disposable aluminum pans were used to collect the soil samples for 

asbestos analysis.  No GPS coordinates were recorded for the asbestos samples because they 

were collected from soil piles at the site which may be re-located depending on anticipated site 

work.  The sample identifier, date, time, matrix, depth of sample, type, analysis, location, and 

comments for each sample are documented in Appendix A, Table A3, Asbestos Sample Log.  

The sampling locations are presented in Figure 3, Sampling Location Map. 

3.1.3 AMBIENT AIR SAMPLING 

On May 24 and June 1, 2006, Tetra Tech collected nine ambient air samples for worker 

protection purposes.  The samples were required due to the Range Master soil sifting and 

processing at the site.  The Range Master activities produced dust clouds at the site as the soil 

dried out.  In general, the soil remained damp during these activities due to heavy rain storms 

throughout the Range Master working period.  The samples were collected on dry days at least 

24 to 48 hours after the site received rainfall.  The samples were collected using AirCon personal 

air pumps set at approximately 2 liters per minute for the TAL metals and at 0.015 liter per 

minute for the mercury samples.  Total dust concentration was also monitored throughout the 

day using personal dataRams.  The pumps and personal dataRams were run for a total of 

approximately 8 hours per working day.  In general, one set of air pumps was placed on team 

members working in the closest grid to the Range Master activities.  The other set of pumps was 

located in a stationary position approximately 200 feet downwind of the Range Master work 

area.  All air samples were placed in the breathing zone; approximately 5 feet above ground 
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surface.  In total, seven samples were analyzed for TAL metals and two samples were analyzed 

for mercury.  The sample identifier, date, time, matrix, depth of sample, type, analysis, location, 

and comments for each sample are documented in Appendix A, Table A4, Ambient Air Sample 

Log.

3.1.4 SURFACE WATER SAMPLING 

On September 13, 2006, Tetra Tech collected one surface water sample (001-SW01-A02) from 

the excavated pits located on the northeast portion of the site.  The water sample was collected to 

determine potential hazardous constituents within the pit water and was analyzed for VOCs, 

SVOCs, and TAL metals.  The sampling location is presented in Figure 3, Sampling Location 

Map.

3.2 SAMPLE HANDLING PROCEDURES 

Samples were handled and packaged in accordance with the Tetra Tech SOP No. 019, 

“Packaging and Shipping Samples” and with the “Tetra Tech Quality Assurance Project Plan 

(QAPP) for START” (Tetra Tech 2000, 2005a, respectively).  Table 2, Summary of Laboratory 

Information, lists the laboratory name, number of samples sent to each laboratory, sampling date, 

sample type, CLP case or delivery of analytical services number, and the analysis.  A private 

laboratory was procured for the asbestos samples due to the short notice and need for a quick 

turn around time for the development of a site SOP.  Appropriate samples were preserved and 

kept on ice during delivery to the laboratories.  All samples were logged on a Forms2Lite chain-

of-custody/traffic report record.
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TABLE 2 

SUMMARY OF LABORATORY INFORMATION

Laboratory Number of 
Samples

Sampling
Date

Sample
Type

CLP
DAS/Case
Number

Analysis

Ft. Meade 
ASQAB 5 2/21/2006 Soil DAS

R32433
Nitroaromatics/Nitroamines, 

TAL Metals, and TCLP Metals
Ft. Meade 
ASQAB 1 2/24/2006 Soil DAS

R32433
Nitroaromatics/Nitroamines, 

TAL Metals, and TCLP Metals
Ft. Meade 
ASQAB 4 5/24/2006 Ambient 

Air
DAS

R32504 Total Metals 

Ft. Meade 
ASQAB 1 5/24/2006 Ambient 

Air
DAS

R32504 Mercury 

Ft. Meade 
ASQAB 3 6/1/2006 Ambient 

Air
DAS

R32504 Total Metals 

Ft. Meade 
ASQAB 1 6/1/2006 Ambient 

Air
DAS

R32504 Mercury 

Ft. Meade 
ASQAB 1 6/12/2006 Soil Case

35434 Nitroaromatics/Nitroamines 

Bonner
Analytical 1 6/12/2006 Soil Case

35434 TAL Metals and TCLP Metals 

EMSL 6 6/12/2006 Asbestos
Bulk

Not
applicable PCM

EMSL 2 6/12/2006 Asbestos
Soil

Not
applicable TEM

Chemtech 1 9/13/06 Surface
Water 35742 TAL Metals 

Mitkem 1 9/13/06 Surface
Water 35742 VOC, SVOC 

Notes:  

ASQAB = Analytical Services and Quality Assurance Branch SVOC = semivolatile organic compounds  
CLP =  Contract Laboratory Program TAL = Target Analyte List 
DAS =  Delivery of Analytical Services TCLP = Toxicity Characteristic Leaching Procedure 
EMSL = EMSL Analytical Inc. TEM = Transmission Electron Microscopy 
PCM = Phase Contrast Microscopy VOC = Volatile organic compounds 

3.3 ADDITIONAL SITE ACTIVITIES 

From February to June 2006, Tetra Tech attended weekly site or telephone meetings concerning 

the site operations and progress.  Tetra Tech also tracked weekly progress of the site activities to 

assist in determining the amount of sampling required or possible at the site based on site 

conditions and work progress.  Tetra Tech also performed occasional oversight activities, mostly 

during the Range Master and Taz operations at the site.
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EPA tasked Tetra Tech to provide a UXO Specialist for oversight and documentation of 

activities in Phase 2, the high density anomaly area at the site.  Tetra Tech procured a 

subcontractor to provide oversight from May 15 to June 30, 2006.  The subcontractor provided a 

final report concerning site activities, type of munitions located at the site, and recommendations 

for completing activities in Phase 2.   

3.4 DEVIATIONS FROM THE SAMPLING AND ANALYSIS PLAN (SAP) AND 
PROBLEMS ECOUNTERED 

In the Elkton SAP, ambient air samples were originally proposed to document releases from on-

site detonations of MEC (Tetra Tech 2006).  Tetra Tech did not collect ambient air samples from 

the detonations due to the short time span for sampling (5 to 10 minutes) and the placement of 

pumps at least 200 feet from the detonation location.  However, unanticipated ambient air 

samples were required to document worker exposure at the site during Range Master soil 

processing and sifting activities.  In total, seven samples were analyzed for TAL metals and two 

samples were analyzed for mercury.  One ambient air sample (007-AA07-A01) was not collected 

due to sample pump failure at some time during the 8-hour sampling time.  The sample was 

discarded due to the unknown sample termination time and an unknown volume of air for the 

sample.   

Tetra Tech anticipated collecting five to 10 composite samples from the Phase 2 burn pit areas to 

assist in determination of the extent of contamination.  Due to asbestos contamination and 

equipment failures at the site, the Phase 2 burn pit area work was stopped and the sampling was 

not required.  Additionally, Tetra Tech anticipated collecting a side wall composite sample and 

bottom composite sample of each burn pit after excavation of the pits was completed.  Since 

excavation of the pits has not been completed to date, no samples have been collected. 
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4.0 ANALYTICAL RESULTS 

The following section presents the analytical results for soil, asbestos, and ambient air samples 

collected from February through June 30, 2006.  The analytical data summaries for soil, 

asbestos,  ambient air, and surface water samples have been included as Appendix D.  All CLP 

laboratory analytical data were validated through the Region 3 Analytical Services and Quality 

Assurance Branch (ASQAB) using EPA Region 3 validation protocols “Region III 

Modifications to the Laboratory Data Validation Functional Guidelines for Evaluating Organic 

Analyses,” “Region III Modifications to the Laboratory Data Validation Functional Guidelines 

for Evaluating Inorganic Analyses,” and “Innovative Approaches to Data Validation” (EPA 

1994a, 1993, 1995, respectively).  The CLP validated data packages are include as an 

attachment.  The field TNT analytical data and the asbestos analytical data were validated by 

Ms. Marian Murphy, the START Region 3 Senior Chemist, using EPA Region 3 validation 

protocols “Region III Modifications to the Laboratory Data Validation Functional Guidelines for 

Evaluating Inorganic Analyses,” and “Innovative Approaches to Data Validation” (EPA 1993, 

1995, respectively).  The validated Tetra Tech data packages are included as Appendix E. 

4.1 SOIL ANALYTICAL RESULTS 

The surface soil results for nitroaromatics, nitroamines, and TAL metals were compared to 

Region 3 risk-based concentrations (RBC) and Region 3 emergency removal guidelines (ERG) 

(EPA 2006).  The ERGs are derived from the Region 3 RBC values.  RBCs were exceeded for 

the following analytes in soil samples collected at the site: aluminum, antimony, arsenic, barium, 

cadmium, copper, iron, manganese, silver, thallium, vanadium, and zinc as documented in 

Appendix D, Table D1.  Analytical results for the soil samples collected did not exceed any of 

the residential soil RBCs or ERGs for nitroaromatics or nitroamines.  It should be noted that 

TNT in the post-detonation sample (005-SS02-A01) had a TNT concentration of 19.6 parts per 

million (ppm).  This value is below the residential soil RBC, but this detonation was conducted 

on an inert filled munition.  Only copper exceeded the ERG for residential soil in one sample 

(003-SS17-A01) with a concentration of 21,400 mg/kg.  Total lead concentrations ranged from 

11.9 to 7,770 mg/kg.  The TCLP metals data were compared to the maximum concentration of 

contaminants for the toxicity characteristic values found in Title 40 Code of Federal Regulations 
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RF 261.24.  Only lead exceeded the TCLP toxicity value in one sample (010-PS01-A01) 

collected from the slag layer located in the Phase 2 pit with a concentration of 9.57 milligrams 

per liter.  The TAL metals, TCLP metals, and nitroaromatics and nitroamine analytical results 

are summarized in the soil analytical data tables in Appendix D, Tables D1, D2, and D3, 

respectively.

The TNT field analytical data have been validated and are presented in Appendix E, as a data 

validation package.  Generally, the TNT field analytical data are not useable due to several 

factors.  First, the initial acetone used was contaminated and the results are not valid.  Secondly, 

the concentrations of TNT at the site are generally under 1 ppm, which is the lowest possible 

detection limit for the TNT field test kits.  Tetra Tech recommends that all future nitroaromatic 

and nitroamine analysis be performed by a CLP laboratory due to the fact that lower detection 

limits are needed for the site.  If required, the field test kits can be used qualitatively to determine 

whether TNT is present in unknown materials at site.   

4.2 ASBESTOS ANALYTICAL RESULTS 

The bulk asbestos and soil asbestos samples were collected to determine if asbestos was present 

in PACMs and if asbestos was present in soils excavated from the Phase 2 pits.  A total of five 

out of six bulk asbestos samples contained chrysotile asbestos.  The bulk material contained 35 

to 55 percent asbestos in the materials sampled.  Two out of the five bulk samples containing 

asbestos may be friable types of asbestos.  The bulk samples were analyzed using phase contrast 

microscopy analysis.   

The soil samples collected from the Phase 2 pit materials were analyzed using transmission 

electron microscopy (TEM) to provide a lower detection limit.  Asbestos was not detected above 

the detection limit of 0.01 percent.  The asbestos soil samples collected at the site were 

composite samples from each Phase 2 pile of soil.  The two composite samples are not 

representative of the soils in both piles as they were only collected from surface materials and 

they are not of sufficient quantity to determine the composition of asbestos in the Phase 2 soils.  

The bulk asbestos and asbestos soil analytical results are summarized in the asbestos analytical 

data tables in Appendix D, Tables D4 and D5, respectively.
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4.3 AMBIENT AIR ANALYTICAL RESULTS 

The ambient air samples were analyzed using National Institute of Occupational Safety and 

Health (NIOSH) Method 7300 for total metals and NIOSH Method 6009 for mercury (NIOSH 

1994 and EPA 1994b).  The ambient air analytical results for total metals and mercury are all 

well below the Occupational Safety and Health Administration (OSHA) 8-hour time-weighted 

average for worker protection.  The ambient air analytical results are summarized in the ambient 

air analytical data table in Appendix D, Table D6.  Tetra Tech also performed dust monitoring 

with particulate data rams at the site.  The average dust concentration over all ambient air 

sampling events was 0.175 milligrams per cubic meter (mg/m3), which is well below the OSHA 

nuisance dust level of 5 mg/m3.

4.4 SURFACE WATER ANALYTICAL RESULTS 

The surface water samples were collected to identify hazardous constituents within the water that 

has collected in the excavated pits.  Surface water analytical results are summarized in data 

tables in Appendix D, Tables D7, D8, and D9.

5.0 SUMMARY 

Tetra Tech has collected samples at this site to determine the nitroaromatic and nitroamine 

concentrations in the former Thiokol and TNT areas at the site.  In general, the results show that 

nitroaromatics and nitroamines are present in low concentrations under 1 ppm.  Detonations 

performed at the site may increase the TNT levels in the soils surrounding the detonation to 

levels exceeding the residential soil RBCs depending on the quantity of energetic materials 

present at the time of detonation.  The copper residential soil ERG was exceeded in one sample 

from the TNT area at the site.  Asbestos sampling confirmed the presence of asbestos-containing 

materials at the site that are generally associated with the burn pit areas in Phase 2.  No evidence 

of asbestos-containing materials has been documented outside of the burn pit areas at the site.  

Ambient air sampling at the site has not exceeded any OSHA worker protection standard at the 

site.

Tetra Tech recommends performing additional TAL and TCLP metals sampling in the TNT area 

of the site to determine the extent of contamination in that area.  Additional sampling is also 
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recommended in the Phase 2 pit area to determine if the soil contains hazardous levels of metals 

or asbestos in that area and to determine the extent of contamination following the soil 

processing activities.  Tetra Tech also recommends conducting clearance sampling in the Phase 1 

areas of the site after all UXO clearance activities are completed to determine if hazardous levels 

of metals are present in Phase 1.   
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Photographic Documentation
Client: U.S. EPA Region 3 
Site Name:  Elkton Farms Firehole 
Location:  Elkton, Maryland 
Date: October 23, 2006 

Prepared by: Tetra Tech EM Inc.
Photographed by:  Tetra Tech EM Inc. 
TDD Number: E13-008-06-07-003 
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Photograph No. 1 

Photograph Date:  2/21/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  North 

Description:  Soil sampling location 
in Thiokol/TNT area.  USACE 
contractor performed magnetometer 
screening before samples were 
collected.

   
Photograph No. 2 

Photograph Date:  2/21/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  North 

Description:  START using Trimble 
GPS unit to record sampling 
locations.



Photographic Documentation
Client: U.S. EPA Region 3 
Site Name:  Elkton Farms Firehole 
Location:  Elkton, Maryland 
Date: October 23, 2006 

Prepared by: Tetra Tech EM Inc.
Photographed by:  Tetra Tech EM Inc. 
TDD Number: E13-008-06-07-003 
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Photograph No. 3 

Photograph Date:  2/21/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  East 

Description:  Biased soil sampling 
location in the TNT area in an area 
of limited grass and vegetation 
growth.

Photograph No. 4 

Photograph Date:  2/22/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Not Applicable 

Description:  Sampling around the 
81mm mortar before detonation and 
destruction of the munitions.   



Photographic Documentation
Client: U.S. EPA Region 3 
Site Name:  Elkton Farms Firehole 
Location:  Elkton, Maryland 
Date: October 23, 2006 

Prepared by: Tetra Tech EM Inc.
Photographed by:  Tetra Tech EM Inc. 
TDD Number: E13-008-06-07-003 

Page 3 of 9 

Photograph No. 5 

Photograph Date:  2/22/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Not Applicable 

Description:  The 81mm mortar 
located in Grid C6 at the site. 

   
Photograph No. 6 

Photograph Date:  2/22/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Not applicable 

Description:  TNT field test kit 
equipment setup for onsite analysis 
of soil samples.  DR2400 
photospectrometer visible in yellow 
circle.



Photographic Documentation
Client: U.S. EPA Region 3 
Site Name:  Elkton Farms Firehole 
Location:  Elkton, Maryland 
Date: October 23, 2006 

Prepared by: Tetra Tech EM Inc.
Photographed by:  Tetra Tech EM Inc. 
TDD Number: E13-008-06-07-003 
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Photograph No. 7 

Photograph Date:  2/22/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Not applicable 

Description:  START extracting 
TNT from soil with acetone and a 
filter syringe.  

Photograph No. 8 

Photograph Date:  5/24/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  West 

Description:  Air sampling setup 
station and equipment.   



Photographic Documentation
Client: U.S. EPA Region 3 
Site Name:  Elkton Farms Firehole 
Location:  Elkton, Maryland 
Date: October 23, 2006 

Prepared by: Tetra Tech EM Inc.
Photographed by:  Tetra Tech EM Inc. 
TDD Number: E13-008-06-07-003 

Page 5 of 9 

Photograph No. 9 

Photograph Date:  5/24/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Northeast 

Description:  UXO personnel 
wearing personal sampling pump 
during work day. 

Photograph No. 10 

Photograph Date:  5/24/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Southwest 

Description:  Air sampling station 
located approximately 200 feet from 
the Range Master sifting operation. 



Photographic Documentation
Client: U.S. EPA Region 3 
Site Name:  Elkton Farms Firehole 
Location:  Elkton, Maryland 
Date: October 23, 2006 

Prepared by: Tetra Tech EM Inc.
Photographed by:  Tetra Tech EM Inc. 
TDD Number: E13-008-06-07-003 
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Photograph No. 11 

Photograph Date:  6/12/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Not Applicable 

Description:  Phase 2 debris pile 
with presumed asbestos containing 
materials present. 

Photograph No. 12 

Photograph Date:  6/12/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Southwest 

Description:  Asbestos sample 
baggies located on Phase 2 soil pile. 



Photographic Documentation
Client: U.S. EPA Region 3 
Site Name:  Elkton Farms Firehole 
Location:  Elkton, Maryland 
Date: October 23, 2006 

Prepared by: Tetra Tech EM Inc.
Photographed by:  Tetra Tech EM Inc. 
TDD Number: E13-008-06-07-003 
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Photograph No. 13 

Photograph Date:  6/12/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Not applicable 

Description:  Gray asbestos 
containing material located in Phase 
2 pit. 

Photograph No. 14 

Photograph Date:  6/12/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Southwest 

Description:  UXO Specialist uses a 
magnetometer in western pit slag 
layer before sample collection 
commences.



Photographic Documentation
Client: U.S. EPA Region 3 
Site Name:  Elkton Farms Firehole 
Location:  Elkton, Maryland 
Date: October 23, 2006 

Prepared by: Tetra Tech EM Inc.
Photographed by:  Tetra Tech EM Inc. 
TDD Number: E13-008-06-07-003 
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Photograph No. 15 

Photograph Date:  3/22/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Southwest 

Description:  Detonation of 
munitions of explosive concern 
(MEC).

Photograph No. 16 

Photograph Date:  8/9/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Southwest 

Description:  Detonation of MEC. 



Photographic Documentation
Client: U.S. EPA Region 3 
Site Name:  Elkton Farms Firehole 
Location:  Elkton, Maryland 
Date: October 23, 2006 

Prepared by: Tetra Tech EM Inc.
Photographed by:  Tetra Tech EM Inc. 
TDD Number: E13-008-06-07-003 
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Photograph No. 17 

Photograph Date:  9/7/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Not applicable 

Description:  Disposal of MEC and 
munitions debris (MD) by
contractor Clean Harbors Inc.  A 
total of three drums were shipped 
offsite this date. 

Photograph No. 18 

Photograph Date:  9/7/2006 

Photographer: Tetra Tech EM, Inc. 

Orientation:  Not applicable 

Description:  Disposal of MEC and 
MD by contractor Clean Harbors 
Inc.  The MEC was packaged in 
diesel fuel prior to transportation. 
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Table D7
Surface Water VOC Analytical Data Summary

Elkton Farms Firehole Site

Tetra Tech Sample Identifier 001-SW01-A02
CLP Sample Identifier  MCT157
Matrix  Water
Sample Date  9/13/2006
Sample  Time  10:00
Percent Solids  0.0
Units µg/L
Dilution Factor  1.0
 Volatile Compound CRQL Result Q

  Dichlorodifluoromethane 5.0   < 5.0  
  Chloromethane 5.0   <5.0  
*Vinyl chloride 5.0   <5.0  
  Bromomethane 5.0   <5.0  
  Chloroethane 5.0   <5.0  
  Trichlorofluoromethane 5.0   <5.0  
*1,1-Dichloroethene 5.0   <5.0  
  1,1,2-Trichloro-1,2,2-trifluoroethane 5.0   <5.0  
  Acetone 10   <10  
  Carbon disulfide 5.0   <5.0  
  Methyl acetate 5.0   <5.0  
*Methylene chloride 5.0   <5.0  
  trans-1,2-Dichloroethene 5.0   <5.0  
  Methyl tert-butyl ether 5.0   <5.0  
  1,1-Dichloroethane 5.0   <5.0  
  cis-1,2-Dichloroethene 5.0   <5.0  
*2-Butanone 10   <10  
  Bromochloromethane 5.0   <5.0  
  Chloroform 5.0   <5.0  
*1,1,1-Trichloroethane 5.0   <5.0  
  Cyclohexane 5.0   <5.0  
*Carbon tetrachloride 5.0   <5.0  
*Benzene 5.0   <5.0  
*1,2-Dichloroethane 5.0   <5.0  
  1,4-Dioxane 100   <100  
  Trichloroethene 5.0   <5.0  
  Methylcyclohexane 5.0   <5.0  
*1,2-Dichloropropane 5.0   <5.0  
  Bromodichloromethane 5.0   <5.0  
  cis-1,3-Dichloropropene 5.0   <5.0  
  4-Methyl-2-pentanone 10   <10  
*Toluene 5.0   <5.0  
  trans-1,3-Dichloropropene 5.0   <5.0  
  1,1,2-Trichloroethane 5.0   <5.0  
*Tetrachloroethene 5.0   <5.0  
  2-Hexanone 10   <10  
  Dibromochloromethane 5.0   <5.0  
  1,2-Dibromoethane 5.0   <5.0  
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Table D7
Surface Water VOC Analytical Data Summary

Elkton Farms Firehole Site

Tetra Tech Sample Identifier 001-SW01-A02
CLP Sample Identifier  MCT157
Matrix  Water
Sample Date  9/13/2006
Sample  Time  10:00
Percent Solids  0.0
Units µg/L
Dilution Factor  1.0
 Volatile Compound CRQL Result Q

*Chlorobenzene 5.0   <5.0  
*Ethylbenzene 5.0   <5.0  
  o-Xylene 5.0   <5.0  
  m,p-Xylene 5.0   <5.0  
*Styrene 5.0   <5.0  
  Bromoform 5.0   <5.0  
  Isopropylbenzene 5.0   <5.0  
  1,1,2,2-Tetrachloroethane 5.0   <5.0  
*1,3-Dichlorobenzene 5.0   <5.0  
*1,4-Dichlorobenzene 5.0   <5.0  
  1,2-Dichlorobenzene 5.0   <5.0  
  1,2-Dibromo-3-chloropropane 5.0   <5.0  
  1,2,4-Trichlorobenzene 5.0   <5.0  
  1,2,3-Trichlorobenzene 5.0   <5.0  

Notes:
µg/L = Microgram per liter
CLP  =  Contract Laboratory Program
CRQL = Contract-Required Quantitation Limit
To calculate sample quantitation limits: (CRQL * Dilution Factor)
*Action Level Exists
SW = Surface water
VOC = Volatile organic compound
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Table D8
Surface Water SVOC Analytical Data Summary

Elkton Farms Firehole Site

Tetra Tech Sample Identifier 001-SW01-A02
CLP Sample Identifier  MCT157
Matrix  Water
Sample Date  9/13/2006
Sample  Time  10:00
Percent Solids  0.0
Units µg/L
Dilution Factor  1.0
 Semivolatile Compound CRQL Result Q
  Benzaldehyde 5.0 <5.0  
  Phenol 5.0 <5.0  
  Bis(2-chloroethyl)ether 5.0 <5.0  
  2-Chlorophenol 5.0 <5.0  
  2-Methylphenol 5.0 <5.0  
  2,2'-Oxybis(1-chloropropane) 5.0 <5.0  
  Acetophenone 5.0 <5.0  
  4-Methylphenol 5.0 <5.0  
  N-Nitroso-di-n-propylamine 5.0 <5.0  
  Hexachloroethane 5.0 <5.0  
  Nitrobenzene 5.0 <5.0  
  Isophorone 5.0 <5.0  
  2-Nitrophenol 5.0 <5.0  
  2,4-Dimethylphenol 5.0 <5.0  
  Bis(2-chloroethoxy)methane 5.0 <5.0  
  2,4-Dichlorophenol 5.0 <5.0  
  Naphthalene 5.0 <5.0  
  4-Chloroaniline 5.0 <5.0  
  Hexachlorobutadiene 5.0 <5.0  
  Caprolactam 5.0 <5.0  
  4-Chloro-3-methylphenol 5.0 <5.0  
  2-Methylnaphthalene 5.0 <5.0  
  Hexachlorocyclopentadiene 5.0 <5.0  
  2,4,6-Trichlorophenol 5.0 <5.0  
  2,4,5-Trichlorophenol 5.0 <5.0  
  1,1'-Biphenyl 5.0 <5.0  
  2-Chloronaphthalene 5.0 <5.0  
  2-Nitroaniline 5.0 <5.0  
  Dimethylphthalate 5.0 <5.0  
  2,6-Dinitrotoluene 5.0 <5.0  
  Acenaphthylene 5.0 <5.0  
  3-Nitroaniline 10.0 <10.0  
  Acenaphthene 5.0 <5.0  
  2,4-Dinitrophenol 10.0 <10.0  
  4-Nitrophenol 10.0 <10.0  
  Dibenzofuran 5.0 <5.0  
  2,4-Dinitrotoluene 5.0 <5.0  
  Diethylphthalate 5.0 <5.0  
  Fluorene 5.0 <5.0  
  4-Chlorophenyl-phenylether 5.0 <5.0  
  4-Nitroaniline 10.0 <10.0  
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Table D8
Surface Water SVOC Analytical Data Summary

Elkton Farms Firehole Site

Tetra Tech Sample Identifier 001-SW01-A02
CLP Sample Identifier  MCT157
Matrix  Water
Sample Date  9/13/2006
Sample  Time  10:00
Percent Solids  0.0
Units µg/L
Dilution Factor  1.0
 Semivolatile Compound CRQL Result Q
  4,6-Dinitro-2-methylphenol 10.0 <10.0  
  N-Nitrosodiphenylamine 5.0 <5.0  
  1,2,4,5-Tetrachlorobenzene 5.0 <5.0  
  4-Bromophenyl-phenylether 5.0 <5.0  
*Hexachlorobenzene 5.0 <5.0  
  Atrazine 5.0 <5.0  
*Pentachlorophenol 10.0 <10.0  
  Phenanthrene 5.0 <5.0  
  Anthracene 5.0 <5.0  
  Carbazole 5.0 <5.0  
  Di-n-butylphthalate 5.0 <5.0  
  Fluoranthene 5.0 <5.0  
  Pyrene 5.0 <5.0  
  Butylbenzylphthalate 5.0 <5.0  
  3,3'-Dichlorobenzidine 5.0 <5.0  
  Benzo(a)anthracene 5.0 <5.0  
  Chrysene 5.0 <5.0  
  Bis(2-ethylhexyl)phthalate 5.0 <5.0  
  Di-n-octylphthalate 5.0 <5.0  
  Benzo(b)fluoranthene 5.0 <5.0  
  Benzo(k)fluoranthene 5.0 <5.0  
  Benzo(a)pyrene 5.0 <5.0  
  Indeno(1,2,3-cd)pyrene 5.0 <5.0  
  Dibenzo(a,h)anthracene 5.0 <5.0  
  Benzo(g,h,i)perylene 5.0 <5.0  
  2,3,4,6-Tetrachlorophenol 5.0 <5.0
Notes:
µg/L = Microgram per liter
CRQL = Contract-Required Quantitation Limit
To calculate sample quantitation limits: (CRQL * Dilution Factor)
*Action Level Exists
SW = Surface water
SVOC = Semivolatile organic compound
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Table D9
Surface Water TAL Metals Analytical Data Summary

Elkton Farms Firehole Site

Tetra Tech Sample Identifier 001-SW01-A02
CLP Sample Identifier  MCT157
Matrix  Water
Sample Date  9/13/2006
Sample  Time  10:00
Percent Solids  0.0
Units µg/L
Dilution Factor  1.0

ANALYTE CRQL Result Q
ALUMINUM 200 1010    
ANTIMONY 60 7.3   B
ARSENIC* 10 <10  
BARIUM 200 97.6   J
BERYLLIUM 5 0.070   B
CADMIUM* 5 <5  
CALCIUM 5000 7120    
CHROMIUM* 10 6.2   J
COBALT 50 <50  
COPPER 25 7.5   B
IRON 100 1310   K
LEAD* 10 7.6   J
MAGNESIUM 5000 1810   J
MANGANESE 15 13.0   J
MERCURY 0.2 <.2  
NICKEL* 40 1.7   J
POTASSIUM 5000 1610   J
SELENIUM 35 <35  
SILVER 10 <10  
SODIUM 5000 1170   J
THALLIUM 25 10.7   B
VANADIUM 50 3.4   J
ZINC 60 47.9   J
CYANIDE* 10 <10  
LITHIUM 5 <5  
BORON 100 <100  
SILICON 5000 <5000  
TITANIUM 10 <10
Notes:
µg/L = Microgram per liter
B = Not dectected substantially above the level reported in the laboratory or field blanks.
CRQL = Contract-Required Quantitation Limit
To calculate sample quantitation limits: (CRQL * Dilution Factor)
*Action Level Exists
CLP  =  Contract Laboratory Program
CRQL  =  Contract-Required Quantitation Limit
J  =  Analyte present, reported value may
not be accurate or precise.
K = Analyte present.  Reported value may be biased high
NL = Not Listed
Q = Qualifier
TAL = Target Analyte List
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APPENDIX E 

ELKTON FARMS FIREHOLE TETRA TECH DATA VALIDATION PACKAGES 
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VALIDATED ANALYTICAL DATA PACKAGES 
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