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SECTION 1  

Introduction  

1.1 Introduction 
The Atlantic Division of the Naval Facilities Engineering Command (Navy) contracted 
CH2M HILL to perform investigations of solid waste management units (SWMUs) at the 
Allegany Ballistics Laboratory (ABL) in Rocket Center, West Virginia.  

This report contains the results associated with Phase III and Phase IV investigations at four 
SWMUs located within Plant 1:  

• SWMU 2 – Former Hazardous Waste Storage Area II 

• SWMU 27A – Drainage Ditch System 

• SWMU 37E – Building 15 Wastewater Sump  

• SWMU 37V – Building 14 Wastewater Sump and Acetone Collector.  

The facility location and the approximate locations of these SWMUs within the Plant 1 area 
are shown in Figure 1-1.  Table 1-1 provides brief descriptions of these SWMUs.  

Results of Phase II investigations are presented in the Draft Phase II Investigation of Solid 
Waste Management Units and Areas of Concern, Allegany Ballistics Laboratory Superfund Site, 
Rocket Center, West Virginia (CH2M HILL 2001).  

1.2 Project Objectives 
The primary objective of the Phase III and Phase IV SWMU investigations was to determine 
if releases of constituents from past practices at SWMUs to the surrounding media have 
occurred and, if so, if the constituents released pose a potentially unacceptable risk to 
human health and the environment. During the Phase III and IV investigations, samples 
were collected from locations to supplement data collected during Phase I and/or Phase II 
investigations or to generate data where no previous data existed. Phase III/IV investigation 
goals are presented in greater detail in the related work plans (CH2M HILL, 2002; 2003; 
2004). 

1.3 Report Organization 
The primary objective of this report is to document the data collection activities and 
analytical data collected during the Phase III and IV SWMU investigations.  As such, the 
field procedures and sampling activities are discussed in Section 2. Analytical data for the 
samples collected at each SWMU are presented in Section 3. Tables and figures are 
presented following the text. Well construction diagrams and soil boring logs are presented 
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SECTION 1—INTRODUCTION 

in Appendix A.  The raw analytical data is presented in Appendix B.  The analytical data 
validation reports are presented in Appendix B.  

Evaluation and conclusions regarding the data, and recommendations for the corresponding 
SWMUs will be presented in subsequent reports. 
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SECTION 2 

Field Investigation Activities 

2.1 General Field Procedures 
Unless otherwise stated in this text, the investigations at the four SWMUs were carried out 
in accordance with the following work plans.  

• Final Work Plan for the Phase III Solid Waste management Unit and Area of Concern 
Investigation (CH2M HILL, 2002). 

• Final Work Plan Addendum for Phase III Investigations at SWMU 27A and 37V and Remedial 
Investigation for Site 12 (CH2M HILL, 2003). 

• Final Work Plan Addendum for Phase IV Investigations at SWMUs 2 and 27A and Removal 
Activities at SWMU 37II (CH2M HILL, 2004). 

The locations of the four SWMUs within Plant 1 are shown on Figure 2-1. Table 2-1 lists the 
samples collected and associated analytical parameters that are the subject of this report. 
Because some areas described in these work plans are still under investigation (i.e., the 
Range Road Area of SWMU 27A and Site 12) and others are the subject of a removal action 
(i.e., SWMU 37ii), the results associated with these investigations will be presented in other 
reports at later dates.  

An appropriate set of associated QA/QC samples (i.e., field and equipment blanks, trip 
blanks, matrix spike/matrix spike duplicates, and duplicate samples) were collected during 
the soil and groundwater sampling events. Both laboratory and third party QA/QC checks 
were performed on the analytical results.  

2.2 Specific Field Sampling Activities 

2.2.1 Sampling Activities at SWMU 2  
Eight soil samples (from four locations) and one groundwater sample (Figure 2-2) were 
collected by CH2M HILL on March 9, 2004 and April 5, 2004, respectively. Soil samples 
were collected using direct push technology. A temporary groundwater monitoring well 
was installed on March 16, 2004 for the collection of the groundwater sample. The soil logs 
for the direct push soil samples and the well construction diagram for the temporary well 
are included as Appendix A.  

2.2.2 Sampling Activities at SWMU 27A  
The work plans (CH2M HILL, 2002; 2003; 2004) recommended the collection of 24 
groundwater samples, 21 sediment samples, 4 surface water samples, and 10 soil samples. 
Based on concurrence by the ABL Partnering Team, an additional four sediment samples 
were collected from SWMU 27A in May 2004. The sediment and surface water samples that 
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SECTION 2—FIELD INVESTIGATION ACTIVITIES 

are the subject of this report are presented in Table 2-1. The groundwater and soil samples 
are associated with the Range Road Area of SWMU 27A. This area is being investigated 
separately from the remainder of SWMU 27A, therefore, these groundwater and soil sample 
results will be presented in a future report.  

Sediment samples were collected by CH2M HILL on April 25, 26, and 30, 2002, May  29, 
2003, and May 25, 2004. As shown in Figure 2-3, samples 27A-19 and 27A-23 are 
background samples. All samples were analyzed as indicated in Table 2-1.  

The following sediment samples, collected on April 26, 2002, were preserved in the 
laboratory past the holding time for volatile organic compounds (VOCs): 27A-12P-SD, 27A-
15-SD, 27A-5-SD, 27A-5P-SD, 27A-6-SD, 27A-7-SD, 27A-9-SD, and 27A-9P-SD. Therefore, 
new samples were collected from these locations on April 30, 2002 and analyzed for VOCs 
only. The April 30 VOC results are presented in Section 3 with the April 26 sample results 
for the other analytes. 

The four surface water samples, recommended in the Phase III work plan (CH2M HILL, 
2002), were not collected because no standing water was encountered at the sample 
locations.  

2.2.3 Sampling Activities at SWMU 37E  
The Phase III work plan (CH2M HILL, 2002) recommended the collection of one 
groundwater sample from a newly installed groundwater monitoring well. The monitoring 
well GGW-20 was installed on August 26, 2003 by Miller Drilling (Figure 2-4). The 
groundwater sample was collected September 12, 2003. The well construction log and soil 
boring log are included in Appendix A.  

2.2.4 Sampling Activities at SWMU 37V  
The work plans (CH2M HILL, 2002; 2003) recommended the collection of four direct push 
groundwater samples, three groundwater samples from permanent monitoring wells, and 
six soil samples (Table 2-1). Four direct-push groundwater samples were collected around 
the former SWMU 37V sump on April 23, 2002 by Eichelbergers Drillers. The sample depths 
are listed on Table 2-1. Figure 2-5 shows the locations of the samples collected at SWMU 
37V. Groundwater samples from the three monitoring wells were collected on September 
12, 2003. Since some of the September results were rejected by a third-party validation of the 
data, a second set of groundwater samples were collected on April 5, 2004, for VOC 
analyses.  

The results of the geoprobe groundwater sampling activities conducted as part of the Phase 
II SWMU/AOC Investigation indicated that elevated VOCs are present in groundwater in 
the area immediately adjacent to the former SWMU 37V sump. Therefore, four grab 
groundwater samples collected at SWMU 37V during the Phase III investigation.  Although 
VOCs were detected in the four grab groundwater samples, they were not detected at 
concentrations that exceeded their respective USEPA Region III maximum contaminant 
level (MCLs) or RBCs. The Partnering Team deemed it necessary to install the three 
monitoring wells between the locations of the former direct push samples at the SWMU 37V 
to better quantify the nature and extent of groundwater contamination. 
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SECTION 2—FIELD INVESTIGATION ACTIVITIES 

Examination of the subsurface conditions at SWMU 37V using a solid probe indicated that a 
historic building footer rather than a subsurface concrete slab exists in the vicinity of 
SWMU 37V. It is this footer that the excavation encountered during the SWMU removal 
activities. Therefore, the Partnering Team altered the approach for the investigation of soil at 
SWMU 37V to collect soil samples from four locations, at two distinct depths per location: 
7 feet below ground surface (bgs) and just above the water table (12 to 13 feet bgs). These 
samples were collected 2 to 3 feet away from each side of the former excavation. Thus, a 
total of eight subsurface soil samples were collected and analyzed for VOCs. Additionally, 
the two 7-foot depth samples collected at the southern and eastern sides of the former 
excavation were analyzed for TAL metals (Table 2-1).  
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SECTION 3 

Summary of Analytical Results 

This section presents the analytical results for the Phase III/IV soil, sediment, and 
groundwater samples. Tables 3-1 to 3-6 present the concentrations of detected analytes 
greater than the corresponding method detection limit for each analytical parameter.  The 
detected results that are greater than the method detection limit and less than the reporting 
limit are flagged with a “J” data qualifier. The raw analytical results (i.e. detect and non-
detect results) are included as Appendix B. Third party data validation reports are included 
as Appendix C. 
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Table 1-1
Description of Solid Waste Management Units

Phase III/IV SWMU Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

SWMU Description Brief History
2 Former Hazardous Waste Storage 

Area II
SWMU 2 is located in the southern portion of Plant 1, immediately east of Building 360. This 
unit operated as a hazardous waste satellite accumulation area (SAA) from approximately 
1981 to June 1990. Drummed wastes from other facility SAAs (SWMU 24) were stored at 
SWMU 2 prior to being shipped off site to a permitted facility. Paint-related materials, still 
bottoms, paint removers, chromium-containing waste, lead-containing waste, and corrosive 
waste were typically managed at SWMU 2 (A.T. Kearney, 1993).

27A Drainage Ditch System SWMU 27A is a stormwater drainage system composed of open earthen drainage ditches, 
catch basins, and culverts that are located throughout Plant 1. The ditches vary in size, but are 
generally about 4 feet deep and 5 feet wide. The ditches drain toward the northern end of the 
Plant 1 property and discharge through 16 outfalls into the North Branch Potomac River. This 
unit manages stormwater runoff from the developed property area. The unit receives 
washdown from some of the process buildings (e.g. Bldg. 181) and formerly received 
discharge from the settling basin (SWMU 44, which was removed in 1993).

37E Building 15 Wastewater Sump SWMU 37E is the former Building 15 wastewater sump, which was an earthen sump equipped 
with a filter to remove solid propellant chips. The wastewater sump reportedly received 
propellant contact cooling water containing nitrate esters, nitramines, aluminum, ammonium 
perchlorate, and lead. The wastewater was filtered to remove solid propellant chips prior to 
discharge to the sump. The sump was not lined and potentially discharged to nearby 
components of the facility’s drainage ditch system (i.e., SWMU 27A). A second sump was 
identified near Building 15. Both sumps were removed during SWMU removal activities in 1998 
(OHM, 1999).

37V Building 14 Wastewater Sump and 
Acetone Collector

SWMU 37V consisted of two concrete sumps adjacent to former Building 14. One of the 
sumps reportedly received wastewater suspected to contain acetone and the second sump 
was reportedly used to collect spent acetone. SWMU 37V was initially investigated during the 
Phase II SWMU/AOC Investigation. A removal action was performed at SWMU 37V on 
November 8, 2000, following the Phase II SWMU/AOC Investigation activities. The action 
comprised removal of the wastewater sump and excavation of any impacted soil as 
determined by visual observation and confirmation sample data.
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Table 2-1
Summary of Soil, Sediment and Groundwater Samples 

Phase III/IV SWMU Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

SWMU Sample Type Sample Number
Collection depth 

(ft bgs) (2) Date Collected SVOCs VOCs
TPH  (DRO & 

GRO)
Dissolved TAL 

Metals 
Dissolved Hex. 

Chromium
Total TAL 

Metals
Hexavalent 
Chromium Explosives pH

Total 
Cyanide  Perchlorate TOC Iron

SWMU 2 Groundwater 2-5-GW 19-29 4/5/2004 X X X X X X X
SWMU 2 Soil 2-1-D 12 3/9/2004 X X X X X X
SWMU 2 Soil 2-1P-D 12 3/9/2004 X X X X X X
SWMU 2 Soil 2-1-T 12 3/9/2004 X X X X X X X
SWMU 2 Soil 2-2-D 11 3/9/2004 X X X X X X
SWMU 2 Soil 2-2-T 3 3/9/2004 X X X X X X X
SWMU 2 Soil 2-3-D 12 3/9/2004 X X X X X X
SWMU 2 Soil 2-3-T 1 3/9/2004 X X X X X X X
SWMU 2 Soil 2-4-D 11 3/9/2004 X X X X X X
SWMU 2 Soil 2-4-T 11 3/9/2004 X X X X X X X

SWMU 27A Surface Water 27A-1-SW NA NC X
SWMU 27A Surface Water 27A-2-SW NA NC X
SWMU 27A Surface Water 27A-3-SW NA NC X
SWMU 27A Surface Water 27A-4-SW NA NC X
SWMU 27A Sediment 27A-3-SD Surface 4/25/2002 X
SWMU 27A Sediment 27A-4-SD Surface 4/25/2002 X X
SWMU 27A Sediment 27A-5-SD Surface 4/26/2002 X X X X X
SWMU 27A Sediment (Duplicate) 27A-5P-SD Surface 4/26/2002 X X X X X
SWMU 27A Sediment 27A-6-SD Surface 4/26/2002 X X X
SWMU 27A Sediment 27A-7-SD Surface 4/26/2002 X X X X
SWMU 27A Sediment 27A-8-SD Surface 4/25/2002 X X X X
SWMU 27A Sediment 27A-9-SD Surface 4/26/2002 X X X
SWMU 27A Sediment (Duplicate) 27A-9P-SD Surface 4/26/2002 X
SWMU 27A Sediment 27A-10-SD Surface 4/30/2002 X X X
SWMU 27A Sediment 27A-11-SD Surface 4/26/2002 X X X X
SWMU 27A Sediment 27A-12-SD Surface 4/26/2002 X X X X
SWMU 27A Sediment (Duplicate) 27A-12P-SD Surface 4/26/2002 X
SWMU 27A Sediment 27A-13-SD Surface 4/25/2002 X
SWMU 27A Sediment 27A-14-SD Surface 4/30/2002 X X X
SWMU 27A Sediment 27A-15-SD Surface 4/26/2002 X X X X
SWMU 27A Sediment 27A-16-SD Surface 4/25/2002 X X X X
SWMU 27A Sediment 27A-17-SD Surface 4/25/2002 X X X X
SWMU 27A Sediment 27A-18-SD Surface 5/29/2003 X X X X X X X
SWMU 27A Sediment 27A-19-SD Surface 5/29/2003 X X X X X
SWMU 27A Sediment 27A-20-SD Surface 5/29/2003 X X X X X X
SWMU 27A Sediment (Duplicate) 27A-20P-SD Surface 5/29/2003 X X X X X X
SWMU 27A Sediment 27A-21-SD Surface 5/29/2003 X X X X X X
SWMU 27A Sediment 27A-22-SD Surface 5/29/2003 X X X X X X X
SWMU 27A Sediment 27A-23-SD Surface 5/29/2003 X X X X X
SWMU 27A Sediment 27A-34-SD Surface 5/24/2004 X
SWMU 27A Sediment 27A-34-SD/DUP Surface 5/24/2004 X
SWMU 27A Sediment 27-35-SD Surface 5/24/2004 X
SWMU 27A Sediment 27-36-SD Surface 5/24/2004 X
SWMU 27A Sediment 27-37-SD Surface 5/24/2004 X
SWMU 27A Sediment 27-38-SD Surface 5/24/2004 X

Analytical Parameters 
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Table 2-1
Summary of Soil, Sediment and Groundwater Samples 

Phase III/IV SWMU Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

SWMU Sample Type Sample Number
Collection depth 

(ft bgs) (2) Date Collected SVOCs VOCs
TPH  (DRO & 

GRO)
Dissolved TAL 

Metals 
Dissolved Hex. 

Chromium
Total TAL 

Metals
Hexavalent 
Chromium Explosives pH

Total 
Cyanide  Perchlorate TOC Iron

Analytical Parameters 

SWMU 37E Groundwater 37E-GGW20-1(1) 15-25 9/12/2003 X X
SWMU 37V Subsurface soil 37V-4-D/D 12 4/25/2002 X
SWMU 37V Subsurface soil 37V-4-D/S 7 4/25/2002 X X
SWMU 37V Subsurface soil 37V-5-D/D 12 4/25/2002 X
SWMU 37V Subsurface soil 37V-5-D/S 7 4/25/2002 X X
SWMU 37V Subsurface soil 37V-6-D/D 12 4/25/2002 X
SWMU 37V Subsurface soil 37V-6-D/S 7 4/25/2002 X
SWMU 37V Subsurface soil 37V-7-D/D 12 4/25/2002 X
SWMU 37V Subsurface soil (Duplicate) 37V-7P-D/D 12 4/25/2002 X
SWMU 37V Subsurface soil 37V-7-D/S 7 4/25/2002 X
SWMU 37V Subsurface soil 37V-8-D/D NA NC
SWMU 37V Subsurface soil 37V-8-D/S NA NC
SWMU 37V Subsurface soil 37V-9-D/D NA NC
SWMU 37V Subsurface soil 37V-9-D/S NA NC
SWMU 37V Groundwater 37V-10-GW 28-32 4/23/2002 X
SWMU 37V Groundwater 37V-11-GW 20-24 4/23/2002 X
SWMU 37V Groundwater 37V-12-GW 12-16 4/23/2002 X
SWMU 37V Groundwater 37V-13-GW 24-28 4/23/2002 X
SWMU 37V Groundwater 37V-GGW17-1 25-35 9/12/2003 X
SWMU 37V Groundwater 37V-GGW17-2 25-35 4/5/2004 X
SWMU 37V Groundwater 37V-GGW18-1 28-38 9/12/2003 X
SWMU 37V Groundwater 37V-GGW18-2 28-38 4/5/2004 X
SWMU 37V Groundwater 37V-GGW19-1 28-38 9/12/2003 X
SWMU 37V Groundwater 37V-GGW19-2 28-38 4/5/2004 X
SWMU 37V Groundwater 37V-GGW19-R02 28-38 4/5/2004 X
SWMU 37V Groundwater (Duplicate) 37V-GGW19-R02/DUP 28-38 4/5/2004 X

Notes:
(1) = This sample was referenced in the work plan as sample 37E-GGW17-1.
(2) = Approximate sample depth for soil samples or screen interval for groundwater samples.
NC = Sample not collected
NA = Not applicable
VOC = Volatile Organic Compound
SVOC = Semi-volatile Organic Compound
TPH = Total Petroluem Hydrocarbons
PAH = Polyaromatic Hydrocarbons
TAL = Target Analyte List
TOC = Total Organic Carbon
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Table 3-1
Detected Analytical Results for SWMU 2 Groundwater Sample

Phase III/IV SWMU Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Chloromethane 0.45 J

Semi-volatile Organic Compounds (UG/L)
No Detections

Total Metals (UG/L)
Aluminum 18,100
Arsenic 14.5 K
Barium 132 J
Beryllium 1.4 J
Calcium 129,000
Chromium 30
Cobalt 16.6 J
Copper 33.5
Iron 36,800
Lead 21.2
Magnesium 16,400
Manganese 371
Nickel 33.1 J
Potassium 4,670 J
Sodium 13,200
Vanadium 36.6 J
Zinc 109

Dissolved Metals (UG/L)
Arsenic 4.5 J
Barium 47.2 J
Calcium 120,000
Cobalt 1.8 J
Iron 683
Magnesium 15,000
Manganese 164
Nickel 7.7 J
Potassium 1,380 J
Sodium 12,900
Zinc 14 J

Notes:
J - Reported value is estimated
K - Reported value may be biased high
Shading Indicates that the constituent was positively detected.

2-5
2-5-GW
04/05/04
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Table 3-2
Detected Analytical Results for SWMU 2 Soil Samples

Phase III/IV SWMU Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections

Semi-volatile Organic Compounds (UG/KG)
Benzo(a)anthracene 390 U 410 U 420 U 76 J 420 U 370 U 410 U 410 U 400 U
Benzo(a)pyrene 390 U 410 U 420 U 54 J 420 U 370 U 410 U 410 U 400 U
Benzo(b)fluoranthene 390 U 410 U 420 U 77 J 420 U 370 U 410 U 410 U 400 U
Chrysene 390 U 410 U 420 U 53 J 420 U 370 U 410 U 410 U 400 U
Di-n-butylphthalate 390 U 410 U 420 U 380 U 390 J 160 J 300 J 410 U 400 U
Fluoranthene 390 U 410 U 420 U 110 J 420 U 370 U 410 U 410 U 400 U
Phenanthrene 390 U 410 U 420 U 52 J 420 U 370 U 410 U 410 U 400 U
Pyrene 390 U 410 U 420 U 66 J 420 U 370 U 410 U 410 U 400 U
bis(2-Ethylhexyl)phthalate 390 U 410 U 43 J 380 U 420 U 41 J 410 U 410 U 40 J

Total Metals (MG/KG)
Aluminum 6,070 14,200 15,900 9,560 15,600 7,400 12,800 6,710 15,500
Arsenic 8.7 11.2 7.8 10.1 7.1 3 B 6.9 14.3 3.6 B
Barium 707 83.8 80.4 985 126 26.5 57 776 59.6
Beryllium 1.1 1 1.1 0.68 J 1 0.35 J 0.82 0.77 J 0.96
Cadmium 0.047 U 0.043 U 0.053 U 1.4 0.041 U 0.55 J 0.046 U 0.047 U 0.039 U
Calcium 5,590 42,300 19,100 20,400 3,870 243,000 93,400 1,220 23,500
Chromium 19.3 17 20.5 24.1 22.4 9.8 13.8 12.7 19.4
Cobalt 4.3 J 14.6 10.3 6.4 J 10.7 3.9 J 9.4 6.6 J 7.6
Copper 15.9 28.5 25.3 21.8 21.5 7.7 17.6 10.2 23.8
Iron 31,000 22,500 22,700 28,200 20,900 8,670 15,000 19,600 26,500
Lead 24 12.6 13.2 32.1 19 8.5 7.9 28.9 11.2
Magnesium 733 J 3,120 3,510 2,300 3,220 39,600 3,430 838 K 2,970
Manganese 92 305 123 98.5 153 196 178 101 128
Nickel 10.8 25.9 25.7 14.3 26.4 8.9 19.2 13.2 23.3
Potassium 1,580 2,020 2,140 2,580 1,730 2,210 2,210 2,650 2,150
Sodium 528 B 452 B 287 B 1,360 L 441 B 843 B 935 B 1,100 L 148 B
Vanadium 20.3 19.5 24.4 24.1 27.7 12.5 15.3 15.6 16.9
Zinc 152 44.4 56.7 119 62.7 23.5 30 102 41.7

Wet Chemistry (MG/KG)
% Solids 85 81 80 87 80 89 82 82 83
Carbon 23,000 L NA NA 30,000 L NA 39,000 L NA 5,800 L NA
pH 8.4 7.6 7.5 7.9 7.8 9.4 7.5 8.2 7.8

Notes:
NA - Not analyzed
B - Analyte not detected above associated blank
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low
U - Analyte not detected
Shading Indicates that the constituent was positively detected.

2-4-D
03/09/04

2-1 2-2 2-3 2-4
2-3-D

03/09/04
2-4-T

03/09/04
2-2-D

03/09/04
2-3-T

03/09/04
2-1P-D

03/09/04
2-2-T

03/09/04
2-1-T

03/09/04
2-1-D

03/09/04
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Table 3-3
Detected Analytical Results for SWMU 27A Sediment Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 3.5 J NA NA NA 15 U
1,2,4-Trichlorobenzene NA 18 U 5 B 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA 15 U
1,2-Dichlorobenzene NA 18 U 2.2 J 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA 15 U
Acetone NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 93 31 U NA NA NA 4.6 J
Carbon disulfide NA 6 J 7.9 J 9.5 J 3.7 J 5.2 J 13 J 16 J NA 61 U 8 J NA NA NA 15 U
Chloromethane NA 3.9 J 16 U 3.6 J 5.3 J 9.4 J 18 U 54 J NA 19 J 14 J NA NA NA 5.6 J
Toluene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA 15 U
Trichloroethene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA 15 U

Semi-volatile Organic Compounds (UG/KG)
Acenaphthene NA NA NA NA NA NA NA 460 J 190 J 230 NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA 40 J 8.6 J 11 J NA NA NA NA NA
Benzo(a)anthracene NA NA NA NA NA NA NA 21 J 8.6 J 14 NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA 260 J 28 J 28 NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA 1,000 J 170 J 180 NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA NA 270 J 41 J 23 J NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA NA 55 UJ 46 UJ 110 U NA NA NA NA NA
Chrysene NA NA NA NA NA NA NA 41 J 11 J 21 NA NA NA NA NA
Dibenz(a,h)anthracene NA NA NA NA NA NA NA 190 J 170 J 210 J NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA NA 2,700 J 640 J 740 NA NA NA NA NA
Fluorene NA NA NA NA NA NA NA 97 J 29 J 57 U NA NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA 120 J 25 J 34 J NA NA NA NA NA
Naphthalene NA NA NA NA NA NA NA 140 UJ 110 UJ 280 U NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA 34 J 26 J 27 NA NA NA NA NA
Pyrene NA NA NA NA NA NA NA 6.9 J 1.1 J 1.4 NA NA NA NA NA

Explosives (UG/KG)
3-Nitrotoluene 200 U 200 U 200 U 200 U NA 750 NA NA NA NA 200 U 200 U NA 200 U 200 U
HMX 200 U 200 U 200 U 200 U NA 200 U NA NA NA NA 200 U 160 J NA 200 U 200 U
Nitrobenzene 100 U 100 U 100 UJ 300 J NA 170 NA NA NA NA 120 100 U NA 100 U 100 U

Total Metals (MG/KG)
Aluminum NA NA 6,000 5,810 10,500 7,920 5,720 NA NA NA 13,400 17,300 NA NA NA
Antimony NA NA 1.4 L 1 L 0.76 UL 6.4 UL 0.77 UL NA NA NA 1.4 L 0.8 UL NA NA NA
Arsenic NA NA 9.4 8.1 6.4 9.6 J 24.1 NA NA NA 9.8 9.4 NA NA NA
Barium NA NA 115 119 134 45.4 J 112 NA NA NA 104 241 NA NA NA
Beryllium NA NA 0.69 J 0.71 J 1 0.68 J 1 NA NA NA 1.3 1.6 NA NA NA
Cadmium NA NA 0.58 J 0.67 J 0.26 J 2.6 J 0.32 J NA NA NA 1.3 0.25 J NA NA NA
Calcium NA NA 41,400 J 55,200 J 28,000 J 6,630 J 156,000 NA NA NA 49,800 J 5,010 J NA NA NA
Chromium NA NA 15.4 21.9 16.9 45.2 14.3 NA NA NA 24.1 23.9 NA NA NA
Cobalt NA NA 13.5 13.3 14.7 9.8 J 9.3 NA NA NA 14.5 16.1 NA NA NA
Copper NA NA 47.9 53.2 45.6 1,290 41.1 NA NA NA 88.5 25.3 NA NA NA
Iron NA NA 22,000 21,600 27,900 213,000 13,900 NA NA NA 31,300 39,500 NA NA NA
Lead NA NA 14.6 14.9 21.2 68.9 21.6 NA NA NA 58.6 42.1 NA NA NA
Magnesium NA NA 2,060 2,360 2,620 1,470 J 8,060 NA NA NA 6,300 2,070 NA NA NA
Manganese NA NA 312 K 350 K 574 K 238 K 294 NA NA NA 310 K 1,400 K NA NA NA
Mercury NA NA 0.18 0.24 0.14 0.02 J 0.04 NA NA NA 0.18 0.9 NA NA NA
Nickel NA NA 91.5 97.5 23.5 224 48.2 NA NA NA 30.5 28.7 NA NA NA
Potassium NA NA 997 J 935 J 1,480 1,400 J 1,040 NA NA NA 1,840 2,150 NA NA NA
Selenium NA NA 0.78 U 0.75 U 0.69 J 5.7 J 0.6 J NA NA NA 0.91 J 1.4 NA NA NA
Silver NA NA 32.3 35 0.39 J 2.7 J 0.83 J NA NA NA 1.8 J 0.49 J NA NA NA
Sodium NA NA 282 B 330 J 73.9 B 459 U 524 J NA NA NA 221 B 61.6 B NA NA NA
Thallium NA NA 1.4 U 1.4 U 1.1 J 8.8 U 1.1 U NA NA NA 1.4 U 1.1 U NA NA NA
Vanadium NA NA 83.4 97.4 29 18.6 J 83.4 NA NA NA 48.7 36.1 NA NA NA
Zinc NA NA 136 144 145 190 176 NA NA NA 327 95 NA NA NA

Wet Chemistry (MG/KG)
% Solids NA 71 53 53 65 38 59 49 59 23 56 70 72 NA 68
Total organic carbon (TOC) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
pH NA NA NA NA NA NA 8 NA NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range NA NA 83 NJ 38 B NA NA NA 2,400 NJ NA 69 B NA NA NA NA NA

27A-5 27A-927A-8
27A-8-SD 27A-9-SD 27A-9P-SD

04/26/02

27A-1227A-6
27A-6-SD
04/26/02

27A-7
27A-7-SD
04/26/0204/26/02

27A-5P-SD
04/26/02 04/26/0204/25/02

27A-3
27A-3-SD
04/25/02

27A-4
27A-4-SD
04/25/02

27A-5-SD
27A-14

27A-14-SD
04/30/02

27A-12P-SD
04/26/02

27A-13
27A-13-SD
04/25/02

27A-11
27A-11-SD
04/26/02

27A-12-SD
04/26/02

27A-10
27A-10-SD
04/30/02
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Table 3-3
Detected Analytical Results for SWMU 27A Sediment Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
Acetone
Carbon disulfide
Chloromethane
Toluene
Trichloroethene

Semi-volatile Organic Compounds (UG/KG)
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Explosives (UG/KG)
3-Nitrotoluene
HMX
Nitrobenzene

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/KG)
% Solids
Total organic carbon (TOC)
pH

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range

13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
13 U 5.9 J 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
13 U 4 J 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
33 22 U 21 NA NA NA NA NA NA NA NA NA NA NA NA NA
13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA

5.5 J 22 U 5.5 J NA NA NA NA NA NA NA NA NA NA NA NA NA
13 U 4 J 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
13 U 22 U 2.3 J NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 5.7 U 4.5 U NA NA NA 6.4 U 5.7 U NA NA NA NA NA NA
NA NA NA 16 4.5 U NA NA NA 6.4 U 8.6 NA NA NA NA NA NA
NA NA NA 55 4.5 U NA NA NA 33 25 NA NA NA NA NA NA
NA NA NA 49 4.5 U NA NA NA 28 5.7 U NA NA NA NA NA NA
NA NA NA 73 4.5 U NA NA NA 51 5.7 U NA NA NA NA NA NA
NA NA NA 25 L 4.5 UL NA NA NA 6.4 UL 5.7 UL NA NA NA NA NA NA
NA NA NA 23 4.5 U NA NA NA 15 5.7 U NA NA NA NA NA NA
NA NA NA 58 4.5 U NA NA NA 41 24 NA NA NA NA NA NA
NA NA NA 5.7 U 4.5 U NA NA NA 6.4 U 5.7 U NA NA NA NA NA NA
NA NA NA 92 4.5 U NA NA NA 59 33 NA NA NA NA NA NA
NA NA NA 6.2 4.5 U NA NA NA 6.4 U 5.7 U NA NA NA NA NA NA
NA NA NA 26 4.5 U NA NA NA 6.4 U 5.7 U NA NA NA NA NA NA
NA NA NA 8.5 4.5 U NA NA NA 8.9 5.7 U NA NA NA NA NA NA
NA NA NA 62 4.5 U NA NA NA 44 20 NA NA NA NA NA NA
NA NA NA 96 4.5 U NA NA NA 64 50 NA NA NA NA NA NA

200 U 200 U 200 U 200 U NA 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA
200 U 200 U 200 U 200 U NA 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA
100 U 55 J 100 U 100 U NA 100 U 100 U 100 U 100 U NA NA NA NA NA NA NA

7,750 12,800 13,600 6,870 10,700 12,100 11,900 11,300 14,200 9,200 NA NA NA NA NA NA
0.66 UL 0.66 UL 0.88 UL 0.75 L 0.35 L 0.57 UL 0.54 UL 0.53 L 0.72 L 0.41 UL NA NA NA NA NA NA

5.5 11.7 7.7 10.4 8 8.7 8.3 7.7 12.2 7.3 NA NA NA NA NA NA
76.6 109 121 137 66.2 120 126 118 208 65.1 NA NA NA NA NA NA
0.81 1.4 1.1 1.2 0.89 1.1 J 1.1 J 0.97 J 1.6 0.76 J NA NA NA NA NA NA
0.07 J 0.09 J 0.37 J 0.88 J 0.042 U 0.074 U 0.071 U 0.18 J 0.068 U 0.054 U NA NA NA NA NA NA

2,180 J 5,470 23,100 9,580 17,400 20,800 31,600 30,400 6,250 27,600 NA NA NA NA NA NA
12.7 23.4 18.2 22 13.2 17.8 19.1 18.9 22 11.8 NA NA NA NA NA NA
11.8 22.9 14.4 27.8 19.4 13.7 13.5 13.5 32.6 14.6 NA NA NA NA NA NA
13.2 25.6 32.6 75 25.4 26.3 25.3 45.1 31.8 23.5 NA NA NA NA NA NA

27,300 49,300 32,900 47,100 34,900 33,000 33,500 31,200 46,600 29,200 7320 8060 3950 10300 7990 12100
12.3 24 22 51.2 15.2 27.7 26.9 33.5 26.5 19.4 NA NA NA NA NA NA

1,160 1,540 2,610 1,500 J 2,400 J 5,590 J 5,700 J 3,210 J 2,510 J 2,330 J NA NA NA NA NA NA
546 K 1,080 1,330 870 863 635 626 1,070 1,460 297 NA NA NA NA NA NA

0.02 J 0.04 0.06 0.18 0.024 J 0.085 0.062 0.1 0.098 0.019 U NA NA NA NA NA NA
16.8 17.4 25.1 58 26.3 23.9 23.6 23.7 40.7 21.2 NA NA NA NA NA NA

1,150 1,150 1,950 984 1,750 1,830 1,830 1,710 1,460 1,840 NA NA NA NA NA NA
0.5 U 2 0.67 U 0.54 U 0.4 U 0.7 U 0.66 U 0.6 U 0.64 U 0.5 U NA NA NA NA NA NA

0.19 U 2.9 5.5 35.5 0.099 U 0.62 B 0.39 B 76.3 0.36 B 0.13 U NA NA NA NA NA NA
47.6 U 71 J 110 J 189 B 60.7 B 154 B 138 B 159 B 86.8 B 79.7 B NA NA NA NA NA NA
0.91 U 0.92 U 1.2 U 1.1 B 0.78 B 0.79 U 0.75 U 1.1 B 1.1 B 0.57 U NA NA NA NA NA NA
18.2 31.8 26.7 27.8 13.7 27.1 26.7 34.4 32.5 16 NA NA NA NA NA NA
63.8 76.8 153 478 45.4 259 229 229 142 181 NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA

76 72 62 59 74 52 49 50 52 58 NA NA NA NA NA NA
NA NA NA 14,000 7,400 40,000 43,000 33,000 14,000 25,000 NA NA NA NA NA NA
NA NA NA 6.8 J 7.3 J 6.6 J 6.7 J 6.8 J 6.7 J 6.7 J NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes:
NA - Not analyzed
B - Analyte not detected above associated blank
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low
NJ - Presumptively present at an estimated concentration
U - Analyte not detected
Shading Indicates that the constituent was positively detected.

27A-20
27A-20-SD

27A-23
27A-23-SD
05/29/03

27A-21
27A-21-SD
05/29/03

27A-22
27A-22-SD
05/29/0305/29/03

27A-20P-SD
05/29/03

27A-18
27A-18-SD
05/29/03

27A-19
27A-19-SD
05/29/03

27A-16
27A-16-SD
04/25/02

27A-17
27A-17-SD
04/25/02

27A-15
27A-15-SD
04/26/02

27A-37-SD 27A-38-SD
27A-34 27A-35 27A-36 27A-37

27A-34-SD 27A-34-SD/DUP 27A-35-SD 27A-36-SD
05/24/04 05/24/0405/24/04 05/24/04 05/24/04 05/24/04

27A-38
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Table 3-4
Detected Analytical Results for SWMU 37E Groundwater Sample

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG/L)
HMX 41
RDX 7.4

Note:
Shading Indicates that the constituent was positively detected.

GGW20
37E-GGW20-1

09/12/03
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Table 3-5
Detected Analytical Results for SWMU 37V Direct Push Groundwater Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,2,2-Tetrachloroethane 10 U 10 U 1.1 J 10 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 10 U 1 J 10 U 10 U
1,2-Dibromo-3-chloropropane 10 U 10 U 3.1 J 10 U
1,2-Dichloropropane 10 U 1.6 J 10 U 10 U
2-Butanone 10 U 10 U 7 J 10 U
Acetone 3.2 J 10 U 25 2.1 J
Carbon disulfide 10 U 1.3 J 10 U 10 U
Chloromethane 10 U 10 U 10 U 10 U
Methylene chloride 10 U 10 U 1.1 J 10 U
Toluene 10 U 10 U 1.5 J 10 U
cis-1,2-Dichloroethene 10 U 10 U 10 U 4.5 J

Notes:
J - Reported value is estimated
U - Analyte not detected
Shading Indicates that the constituent was positively detected.

37V-12
37V-12-GW

04/23/02

37V-13-GW
37V-13-GW

04/23/02

37V-10
37V-10-GW

04/23/02

37V-11
37V-11-GW

04/23/02
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Table 3-6
Detected Analytical Results for SWMU 37V Groundwater Monitoring Well Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,2,2-Tetrachloroethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dibromo-3-chloropropane 0.5 R 0.5 U 0.5 R 0.5 U 0.5 R 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL
2-Butanone 5 R 5 UJ 5 R 5 UJ 5 R 5 UJ 5 UJ 5 UJ
Acetone 5 R 5 UJ 5 R 5 UJ 5 R 5 UJ 5 UJ 5 UJ
Carbon disulfide 3.1 B 0.5 U 0.52 B 0.5 U 1 B 0.5 U 0.5 U 0.5 U
Chloromethane 0.5 U 0.42 J 0.5 U 0.49 J 0.5 U 0.38 J 0.5 U 0.35 J
Methylene chloride 1.6 B 0.5 U 1.5 B 0.5 U 1.5 B 0.5 U 0.5 U 0.5 U
Toluene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.41 J 0.58 0.44 J
cis-1,2-Dichloroethene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Notes:
B - Analyte not detected above associated blank
J - Reported value is estimated
R - Unreliable result
U - Analyte not detected
L - Reported value may be biased low
Shading Indicates that the constituent was positively detected.

GGW18
37V-GGW17-1

09/12/03
37V-GGW17-2

04/05/04

GGW17
37V-GGW18-1

09/12/03
37V-GGW18-2

04/05/04

GGW19
37V-GGW19-1

09/12/03
37V-GGW19-2

04/05/04
37V-GGW19-R02

04/05/04
37V-GGW19-R02/DUP

04/05/04
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Table 3-7 
Detected Analytical Results for SWMU 37V Soil Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 10 U 8.5 U 24 240 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,1-Dichloroethane 10 U 2.7 J 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Chloromethane 2.9 J 1.8 J 2.6 J 1.7 J 2.6 J 2.2 J 3.1 J 2.8 J 2.3 J
Dichlorodifluoromethane(Freon-12) 10 U 8.5 U 9.6 U 5.5 J 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Tetrachloroethene 3 B 100 2.1 B 1.1 B 0.97 B 0.85 B 1.1 B 0.88 B 1 B
Trichloroethene 7.9 J 22 1.3 J 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
cis-1,2-Dichloroethene 18 J 20 J 9.6 U 1.1 J 8.1 U 0.86 J 8.4 U 1.6 J 1.7 J
trans-1,2-Dichloroethene 1.8 J 2.2 J 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U

Total Metals (MG/KG)
Aluminum 17,400 NA 17,600 NA NA NA NA NA NA
Arsenic 8.1 NA 5.3 NA NA NA NA NA NA
Barium 125 NA 107 NA NA NA NA NA NA
Beryllium 1.2 NA 1.2 NA NA NA NA NA NA
Cadmium 0.43 J NA 0.06 U NA NA NA NA NA NA
Calcium 13,400 NA 6,870 NA NA NA NA NA NA
Chromium 22.7 NA 23.1 NA NA NA NA NA NA
Cobalt 19 NA 13.8 NA NA NA NA NA NA
Copper 27.4 NA 25.9 NA NA NA NA NA NA
Iron 31,700 NA 21,500 NA NA NA NA NA NA
Lead 24.2 NA 23.4 NA NA NA NA NA NA
Magnesium 3,820 NA 4,510 NA NA NA NA NA NA
Manganese 322 NA 156 NA NA NA NA NA NA
Mercury 0.02 J NA 0.02 J NA NA NA NA NA NA
Nickel 27.2 NA 27.5 NA NA NA NA NA NA
Potassium 1,860 NA 2,090 NA NA NA NA NA NA
Selenium 0.51 J NA 0.48 U NA NA NA NA NA NA
Sodium 61.8 J NA 95 J NA NA NA NA NA NA
Vanadium 29.3 NA 28.9 NA NA NA NA NA NA
Zinc 430 NA 63.4 NA NA NA NA NA NA

Wet Chemistry (MG/KG)
% Solids 81 NA 83 NA NA NA NA NA NA

Notes:
NA - Not analyzed
B - Analyte not detected above associated blank
J - Reported value is estimated
U - Analyte not detected
Shading Indicates that the constituent was positively detected.

37V-7P-D/D
04/25/02

37V-4 37V-5 37V-6 37V-7
37V-7-D/S
04/25/02

37V-7-D/D
04/25/02

37V-6-D/S
04/25/02

37V-6-D/D
04/25/02

37V-5-D/S
04/25/02

37V-5-D/D
04/25/02

37V-4-D/S
04/25/02

37V-4-D/D
04/25/02
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Appendix A 
Well Construction Diagrams and Soil Logs  

 



WELL NUMBER:

WELL COMPLETION DIAGRAM

DRILLING CONTRACTOR:  

WATER LEVELS: 

3 2 1 1- Ground elevation at well
3a

2- Top of casing elevation

3- Wellhead protection cover type
(a) concrete pad dimensions No pad, temporary well

8

4 4- Dia./type of well casing

5- Type/slot size of screen
7 19'

6- Type screen filter
a) Quantity used 6 bags

7- Type of seal
a) Quantity used

5
8- Grout

a) Grout mix used
b) Method of placement Tremie
c) Vol. of well casing grout

6 Development method Surge block and whale pump

Development time 1 hr.

Soil cuttings consisted of medium brown to dark brown fine sand and silt with some cla
Inclusions of coarse grained, well rounded quartz/sandstone gravel common as well as
soft grey angular chips of limestime bedrock.

Time pH Conductivity Turbidity DO Temperature ORP

1245 7.04 0.761 999 7.69 13.43 73
1255 6.98 0.753 999 7.45 10.89 68
1305 6.97 0.757 999 6.49 10.38 80
1315 7.06 0.773 161 10.01 10.29 79
1335 7.01 0.784 999 6.59 10.32 70
1345 7.06 0.786 781 7.73 11.16 69

DRILLING METHOD AND EQUIPMENT USED:  6" Air Hammer

3/8" Bentonite Pellets
2 Bags

Portland/Bentonite mix

Flushmount Manhole

6" Steel

Machine/0.010"/10' Long

# 2 Silica Sand

Estimated development volume  65 gal.

2-5PROJECT NUMBER:  158030.FI.MW

6"

PROJECT:  SWMU 2 Temporary Well Installation
Eichelbergers

 LOGGER:   R. MurleyEND:   03/16/2004START:   03/16/2004

LOCATION: Allegany Ballistics laboratory, Rocket Center, WV

10'

29'

12'

16'

Page 1 of 1



PROJECT NUMBER WELL NUMBER

152130.FI.MW GGW17 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : ABL Drilling and Well Installation LOCATION : SWMU 37V
DRILLING CONTRACTOR Miller Drilling Company, Inc.
DRILLING METHOD AND EQUIPMENT USED :
WATER LEVELS :  16' During Drilling START :  3/22/03 END :  3/22/03   LOGGER :  Leo Kurylo

2

1 1- Ground elevation at well 681.26 NGVD 29, US Feet

2- Top of casing elevation 683.48 NAD 83, Virginia State Plane
a) vent hole?

3- Dia./type of well casing 2-inch diameter PVC

7 19.1
4- Type/slot size of screen 10-slot schedule 40 PVC with 

22.5 threaded bottom cap

25.3 5- Type screen filter Morie #2 filter sand
a) Quantity used

6
6- Type of seal Bentonite chips

35.3 a) Quantity used
3

7- Grout
a) Grout mix used 31:1 Portland Cement/Bentonite Powder
b) Method of placement
c) Vol. of well casing grout

4
Development method

Development time

Estimated purge volume
5 10

Comments

6"

2"

Page 1 of 4



PROJECT NUMBER WELL NUMBER

152130.FI.MW GGW18 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : ABL Drilling and Well Installation LOCATION : SWMU 37V
DRILLING CONTRACTOR Miller Drilling Company, Inc.
DRILLING METHOD AND EQUIPMENT USED :
WATER LEVELS :  16' During Drilling START :  4/2/03 END :  4/4/03   LOGGER :  Leo Kurylo

2

1 1- Ground elevation at well 680.87 NGVD 29, US Feet

2- Top of casing elevation 682.78 NAD 83, Virginia State Plane
a) vent hole?

3- Dia./type of well casing 2-inch diameter PVC

7 23.6
4- Type/slot size of screen 10-slot schedule 40 PVC with 

26 threaded bottom cap

28.5 5- Type screen filter Morie #2 filter sand
a) Quantity used

6
6- Type of seal Bentonite chips

38.5 a) Quantity used
3

7- Grout
a) Grout mix used 20:1Portland Cement/Bentonite Powder
b) Method of placement Tremie
c) Vol. of well casing grout

4
Development method

Development time

Estimated purge volume
5 10

Comments

6"

2"

Page 2 of 4



PROJECT NUMBER WELL NUMBER

152130.FI.MW GGW19 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : ABL Drilling and Well Installation LOCATION : SWMU 37V
DRILLING CONTRACTOR : Miller Drilling Company, Inc.
DRILLING METHOD AND EQUIPMENT USED :
WATER LEVELS :  16' During Drilling START :  4/4/03 END :  4/4/03   LOGGER :  Leo Kurylo

2

1 1- Ground elevation at well 679.16 NGVD 29, US Feet

2- Top of casing elevation 681.43 NAD 83, Virginia State Plane
a) vent hole?

3- Dia./type of well casing 2-inch diameter PVC

7 22.3'
4- Type/slot size of screen PVC

24.5 0.01"

28' 5- Type screen filter Morie #2 Sand
a) Quantity used

6
6- Type of seal Bentonite Pellets

38 a) Quantity used
3

7- Grout
a) Grout mix used Portland Cement/Bentonite Powder
b) Method of placement
c) Vol. of well casing grout

4
Development method

Development time

Estimated purge volume
5 10'

Comments

6"

2"

Page 3 of 4



PROJECT NUMBER WELL NUMBER

152130.FI.MW GGW20 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : Allegany Ballistics Laboratory Site 37V Drilling and MW Installation LOCATION : SWMU 37 E, Between Bldgs. 446 and Ave B
DRILLING CONTRACTOR Miller Drilling, Tracy Thrasher
DRILLING METHOD AND EQUIPMENT USED :Schramm T450 Rotodrill, 6" Dia. Casing Advancement
WATER LEVELS Approx. 2 ft bgs START :  08/26/2003 END :  08/26/2003   LOGGER : E. Spande

2

1 1- Ground elevation at well 668.18 NGVD 29, US Feet

2- Top of casing elevation 670.85 NAD 83, Virginia State Plane
a) vent hole?

3- Dia./type of well casing 2" Diameter, Schedule 40 PVC

7'
4- Type/slot size of screen 0.010 Slot

11.5' 7 12.5'

15' 5- Type screen filter #2 Coarse sand, 7.5 50-lb bags
5a- Type screen filter #0 Fine sand, 1/4 50 lb. bag

6
6- Type of seal 3/8" Bentonite pellets*

5a 25' a) Quantity used 1 5-gal bucket

7- Type of seal Cement grout

3 8- Grout
a) Grout mix used Portland Cement/Bentonite Powder

4 b) Method of placement Tremie Pipe
c) Vol. of well casing grout 20 gallons

Development method Surge block and pump

Development time 1 hr. 40 min.
5 10'

Estimated purge volume 173 gal

Comments Use remaining grout from 12MW17 S/D location casing 
installation on 8/28/03

* Since water was approx. 2 ft bgs, bentonite pellets didn't need to be hydrated

0.5'

2"

Page 4 of 4



PROJECT NUMBER BORING NUMBER

2-1 SHEET 1 OF 1

SOIL BORING LOG

PROJECT : ABL Drilling and MW Instal      LOCATION : Allegeny Ballistics Laboratory, Rocket Center, WV; SWMU 37V
DRILLING CONTRACTOR :  Vironex DRILLING METHOD & EQUIPMENT USED: 

DEPTH TO WATER (ft. Bgs): NA START :3/9/04 END : 3/9/04   LOGGER : R. Murley
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_

_

_

_

5__

_

_

_

_

10__

_

_

Note:
NA = Not Applicable

CL

NA CL

OVM = ambient

OVM = ambient

OVM = ambient

OVM = ambient
4.0-6.0'  Silty CLAY (CL) 10YR 5/8 yellowish 
brown
             some clay mottles, 10YR 7/2 grey

152130.FI.27

0-4 48 NA

0.0-0.4'  Loose soil and roots, 10-15% gravels
0.4-2.0'  Silty CLAY (CL) 10YR 7/8 yellow,
             w/angular crushed rock fill material, 
damp
             
2.0-4.0'  Same as above, gravel content 
increases

4-8 24 NA NA

8.0-12.0'  Silty CLAY (CL) 10YR 5/8 yellowish
               brown, 10-15% angular gravels 
(sample
               collected above bottom of boring)

CL OVM = ambient8-12 48 NA2-1-
1011

NA

NA

Page 1 of 4



PROJECT NUMBER BORING NUMBER

2-2 SHEET 1 OF 1

SOIL BORING LOG

PROJECT : ABL Drilling and MW Instal      LOCATION : Allegeny Ballistics Laboratory, Rocket Center, WV; SWMU 37V
DRILLING CONTRACTOR :  Vironex DRILLING METHOD & EQUIPMENT USED: 

DEPTH TO WATER (ft. Bgs): NA START 3/9/04 END : 3/9/04   LOGGER : R. Murley
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm Soil Headspace

_

_

_

_

5__

_

_

_

_

10__

_

Note:
NA = Not Applicable

152130.FI.27

NA

0.0-0.2'  Wet loose soil and roots
0.2-2.0'  Angular gravel fill material, with 20%
            silty clay10YR 3/5 dark yellowish brown

2.0-4.0'  Silty SAND (SM) 7.5YR 6/7 reddish
             yellow stiff, moist

SM

NA

OVM = ambient

OVM = ambient

OVM = ambient

OVM = ambient
NA

OVM = ambient

OVM = ambient

8-11 36 NA

NA

2-2-
0910

8.0-9.0'  Slough

9.0-11.0' CLAY (CL) 10YR 7/2 light gray, wet 
with
              lenses silty clay (sample collected)

CL

4.0-4.5'  Slough

4.5-6.0'  Silty CLAY (CL) 7.5YR 3/4 dark brown
             stiff, plastic, damp, lenses of clay 10YR
             7/2 light gray

CL

OVM = ambient

0-4 36 NA

4-8 24 NA

Page 2 of 4



PROJECT NUMBER BORING NUMBER

2-3 SHEET 1 OF 1

SOIL BORING LOG

PROJECT : ABL Drilling and MW Instal      LOCATION : Allegeny Ballistics Laboratory, Rocket Center, WV; SWMU 37V
DRILLING CONTRACTOR :  Vironex DRILLING METHOD & EQUIPMENT USED: 

DEPTH TO WATER (ft. Bgs): NA START :3/9/04 END : 3/9/04   LOGGER : R. Murley
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm Breathing Zone Above Hole

_

_

_

_

5__

_

_

_

_

10__

_

_

Note:
NA = Not Applicable

OVM = ambient

OVM = ambient

2-3-T
Grab

NA

OVM = ambient

OVM = ambient
OVM = ambient

OVM = ambient2-3-
1011
NA

8-12 48

NA

NA

NA NA

8.0-9.0'  Slough

9.0-12.0' CLAY (CL) 10YR 7/2 light gray, stiff,
              moist 10% clay mottles, 10YR 7/6 
yellow
              (sample collected above bottom of 
boring)

CL

4.0-5.0'  Slough

5.0-7.0'  CLAY (CL) 10YR 7/2 light gray, stiff,
             plastic, damp, 10-15% clay mottles,
             10YR 7/6 yellow

CL

152130.FI.27

0-4 30 NA

0.0-1.0'  Fill material, 50% angular gravels, with
             silty clay 7.5YR 5/8 strong brown, 
loose,
             moist (sample collected)
1.0-2.0'  Silty CLAY (CL) 7.5YR 5/8 strong 
brown,
             as above, w/20% angular gravels

CL

4-8 36
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PROJECT NUMBER BORING NUMBER

2-4 SHEET 1 OF 1

SOIL BORING LOG

PROJECT : ABL Drilling and MW Instal      LOCATION : Allegeny Ballistics Laboratory, Rocket Center, WV; SWMU 37V
DRILLING CONTRACTOR :  Vironex DRILLING METHOD & EQUIPMENT USED: 

DEPTH TO WATER (ft. Bgs): NA START :3/9/04 END : 3/9/04   LOGGER : R. Murley
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm Soil Headspace

_

_

_

_

5__

_

_

_

_

10__

_

Note:
NA = Not Applicable

NA
8.0-11.0'  Same as above (sample collected 
from
               bottom of boring)

CL8-11 36
2-4-
1011

NA

CL

OVM = ambient

OVM = ambient

2-4-T
Grab

NA

CL OVM = ambient

CL OVM = ambient

4-8

152130.FI.27

0-4 48 NA

0.0-0.3'  Wet loose soil and roots
0.3-1.0'  Silty CLAY (CL) 10YR yellowish brown,
             w/brick, angular gravel and crushed 
rock
             fill material (sample collected)
1.0-1.5'  Gravel layer
1.5-4.0'  Silty CLAY (CL) 5Y 6/6 olive yellow,

48 NA NA

4.0-6.0'  Same as above, increasing angular
             gravel content with depth

6.0-8.0'  Same as above
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PROJECT NUMBER BORING NUMBER

GGW17 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : ABL Drilling and MW Instal      LOCATION : Allegeny Ballistics Laboratory, Rocket Center, WV; SWMU 37V
DRILLING CONTRACTOR :  Miller Drilling DRILLING METHOD & EQUIPMENT USED: 

DEPTH TO WATER (ft. Bgs): START :3/22/03 END : 3/22/03   LOGGER : L. Kurylo
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_

_
0-5 NA NA NA

_

_

5__

_

_
5-10 NA NA NA

_

_

10__

_

_
10-15 NA NA NA

_

_

15__

_

_
15-20 NA NA NA

_

_

20__

_

_
20-25 NA NA NA

_

_

25__

_ NA NA NA

_

_
NA NA NA

_

30__

FID = ambient

FID = ambient

Soil cuttings unaccessible due to curtain 
around drill table

FID = ambient

Driller reports groundwater at 15' 
bgs

Same as above

FID = ambient

Drill rate = 1.5 ft/min

152130.FI.MW

ML FID = ambient
LEAN SILT
Light brown, moist, soft, medium plasticity, 
trace sand

25-27 Same as above FID = ambient

WELL GRADED GRAVEL
Driller reports change in drilling - 
Apparently in gravel layer

FID = ambient27-30 GW

Same as above

Same as above
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PROJECT NUMBER BORING NUMBER

GGW17 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : ABL Drilling and MW Instal      LOCATION : Allegeny Ballistics Laboratory, Rocket Center, WV; SWMU 37V
DRILLING CONTRACTOR :  Miller Drilling DRILLING METHOD & EQUIPMENT USED: 

DEPTH TO WATER (ft. Bgs): START :3/22/03 END : 3/22/03   LOGGER : L. Kurylo
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_

_

_
NA NA NA

_

35__

_

_

_

_

40__

Note:
NA = Not Applicable

SM FID = Ambient

FID = Ambient

152130.FI.MW

30-36

LIMESTONE
Dark gray to black, strong reaction to 
dilute HCl solution

WELL GRADED GRAVEL 
Same as above
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PROJECT NUMBER BORING NUMBER

GGW18 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : ABL Drilling and MW Instal      LOCATION : Allegeny Ballistics Laboratory, Rocket Center, WV; SWMU 37V
DRILLING CONTRACTOR :  Miller Drilling DRILLING METHOD & EQUIPMENT USED: 6" tricone roller bit

DEPTH TO WATER (ft. Bgs): START :4/3/03 END : 4/3/03   LOGGER : L. Kurylo
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_

_
0-5 NA NA NA

_

_

5__

_

_
5-10 NA NA NA

_

_

10__

_

_
10-15 NA NA NA

_

_

15__

_

_
15-20 NA NA NA

_

_

20__

_

_
20-25 NA NA NA

_

_

25__

_

_
NA NA NA

_

_

30__

25-30

Driller reports sand/gravel at 22' bgs

152130.FI.MW

OH/OL FID = ambient
LEAN SILT
Brown, moist, soft, high plasticity, <5% 
fine to coarse sand

Driller breating zone, FID = 0.1 to 
0.6 ppm
Drill rods, FID = 0.1 to 1.9 ppm
Trough breating zone, FID = 
ambient

Driller breating zone, FID = 0.0 to 
0.4 ppm
Drill rods, FID = 0.1 to 0.9 ppm

Driller reports groundwater at 22' 
bgs

FID = ambient

Drill rate = 1.5 ft/min

FID = ambient

SP
GP

Driller breathing zone,
    FID = 0.2 ppm
Drill rods, FID = 0.5 ppm 
    (2.1 ppm spike)
Drilling rate = 1.6 ft/min
Dark brown organic substance 
(appears to be naturally occuring) 
floating on drill cutting water
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PROJECT NUMBER BORING NUMBER

GGW18 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : ABL Drilling and MW Instal      LOCATION : Allegeny Ballistics Laboratory, Rocket Center, WV; SWMU 37V
DRILLING CONTRACTOR :  Miller Drilling DRILLING METHOD & EQUIPMENT USED: 

DEPTH TO WATER (ft. Bgs): START :4/3/03 END : 4/3/03   LOGGER : L. Kurylo
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_

_

_ NA NA NA

_

35__

_

_ NA NA NA

_

_

40__

Note:
NA = Not applicable

LIMESTONE
Black to dark gray, <5% white to light gray 
calcite present, strong HCl reaction

30-35

35-38

Driller reports hard layer 31'-32' bgs

Driller reports bedrock at 38.5' bgs 

152130.FI.MW

Driller breating zone, FID = 
ambient
Drill rods, FID = ambient
Trough breating zone, FID = 
ambient

Driller breating zone, FID = ambient
Drill rods, FID = ambient
Trough breating zone, FID = ambient
Driller addded 50 gal water to help 
     remove cuttings
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PROJECT NUMBER BORING NUMBER

GGW19 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : ABL Drilling and MW Instal      LOCATION : Allegeny Ballistics Laboratory, Rocket Center, WV; SWMU 37V
DRILLING CONTRACTOR :  Miller Drilling DRILLING METHOD & EQUIPMENT USED: 

DEPTH TO WATER (ft. Bgs): START :4/4/03 END : 4/4/03   LOGGER : L. Kurylo
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_

_
0-5 NA NA NA

_

_

5__

_

_
5-10 NA NA NA

_

_

10__

_

_
10-15 NA NA NA

_

_

15__

_

_
15-20 NA NA NA

_

_

20__

_

_
20-25 NA NA NA

_

_

25__

_

_
25-30 NA NA NA

_

_

30__

152130.FI.MW

OH/OL
Driller breathing zone, FID = ambient 
Drill rods, FID = ambient

ORGANIC SILT
Brown, moist, soft, medium plasticity, ~5% 
fine to coarse sand, earthy odor

ML
Driller breathing zone, FID = ambient 
Drill rods, FID = ambient

LEAN SILT
Brown, dry, soft, low plasticity, <5% fine 
sand

CL
Driller breathing zone, FID = ambient 
Drill rods, FID = ambient

LEAN SILT
Same as above

CL

Driller breathing zone, FID = ambient 
Drill rods, FID = ambient

Drilling rate approx 1.5 ft/min

LEAN CLAY
Dark gray, moist, soft, high plasticity

SM

Driller breathing zone, FID = ambient
Trough breathing zone, FID = 0.9 ppm 
Drillrods, FID = 7.8 ppm

Drillers close drill curtain

LEAN CLAY
Same as above

SM

Driller breathing zone, FID = ambient 
Trough breathing zone, FID = 0.2 ppm, 
(3.2 ppm spike)
Drill curtain seam, FID = 6.8 ppm

SILTY SAND WITH GRAVEL
Brown, we, dense, well graded fine to 
coarse sand, ~25% silt/clay, ~20% fine to 
medium gravel
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PROJECT NUMBER BORING NUMBER

GGW19 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : ABL Drilling and MW Instal      LOCATION : Allegeny Ballistics Laboratory, Rocket Center, WV; Site 37V
DRILLING CONTRACTOR :  Miller Drilling DRILLING METHOD & EQUIPMENT USED: 

DEPTH TO WATER (ft. Bgs): START :4/4/03 END : 4/4/03   LOGGER : L. Kurylo
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION USCS COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY   DRILLING FLUID LOSS,
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_

_
30-35 NA NA NA

_

_

35__

_
35-38 NA NA NA

_

_

_

40__

Note:
NA = Not applicable

SM
Driller breathing zone, FID = ambient 
Trough breathing zone, FID = ambient
Drill curtain, FID = 3.6 ppm

SILTY SAND WITH GRAVEL
Same as above, but light brown to light 
gray

152130.FI.MW

SILTY SAND WITH GRAVEL
Same as above

Driller breathing zone, FID = ambient 
Trough breathing zone, FID = ambient
Drill curtain, FID = 4.2 ppm
Driller added approx. 35 gallons (max.) to 
help remove cuttings.

LIMESTONE BEDROCK
Black to dark gray, strong HCl reaction

Driller breathing zone, FID = ambient 
Trough breathing zone, FID = ambient
Drill curtain seam, FID = 22.2 ppm
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Table B-1
Raw Analytical Results for SWMU 2 Groundwater Sample

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 0.5 U
1,1,2,2-Tetrachloroethane 0.5 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 0.5 U
1,1,2-Trichloroethane 0.5 U
1,1-Dichloroethane 0.5 U
1,1-Dichloroethene 0.5 U
1,2,3-Trichlorobenzene 0.5 U
1,2,4-Trichlorobenzene 0.5 U
1,2-Dibromo-3-chloropropane 0.5 U
1,2-Dibromoethane 0.5 U
1,2-Dichlorobenzene 0.5 U
1,2-Dichloroethane 0.5 U
1,2-Dichloropropane 0.5 U
1,3-Dichlorobenzene 0.5 U
1,4-Dichlorobenzene 0.5 U
2-Butanone 5 R
2-Hexanone 5 R
4-Methyl-2-pentanone 5 U
Acetone 5 R
Benzene 0.5 U
Bromochloromethane 0.5 U
Bromodichloromethane 0.5 U
Bromoform 0.5 U
Bromomethane 0.5 U
Carbon disulfide 0.5 U
Carbon tetrachloride 0.5 U
Chlorobenzene 0.5 U
Chloroethane 0.5 U
Chloroform 0.5 U
Chloromethane 0.45 J
Cumene 0.5 U
Cyclohexane 0.5 U
Dibromochloromethane 0.5 U
Dichlorodifluoromethane(Freon-12) 0.5 U
Ethylbenzene 0.5 U
Methyl acetate 0.5 R
Methyl-tert-butyl ether (MTBE) 0.5 U
Methylcyclohexane 0.5 U
Methylene chloride 0.5 U
Styrene 0.5 U
Tetrachloroethene 0.5 U
Toluene 0.5 U
Trichloroethene 0.5 U
Trichlorofluoromethane(Freon-11) 0.5 U
Vinyl chloride 0.5 U
Xylene, total 0.5 U
cis-1,2-Dichloroethene 0.5 U
cis-1,3-Dichloropropene 0.5 U
trans-1,2-Dichloroethene 0.5 U
trans-1,3-Dichloropropene 0.5 U

Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl 5.1 U
1,2,4,5-Tetrachlorobenzene 5.1 U
2,4,5-Trichlorophenol 20 U
2,4,6-Trichlorophenol 5.1 U
2,4-Dichlorophenol 5.1 U
2,4-Dimethylphenol 5.1 U
2,4-Dinitrophenol 20 U
2,4-Dinitrotoluene 5.1 U
2,6-Dinitrotoluene 5.1 U
2-Chloronaphthalene 5.1 U
2-Chlorophenol 5.1 U

2-5
2-5-GW
04/05/04
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Table B-1
Raw Analytical Results for SWMU 2 Groundwater Sample

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

2-5
2-5-GW
04/05/04

2-Methylnaphthalene 5.1 U
2-Methylphenol 5.1 U
2-Nitroaniline 20 U
2-Nitrophenol 5.1 U
3,3'-Dichlorobenzidine 5.1 U
3-Nitroaniline 20 U
4,6-Dinitro-2-methylphenol 20 U
4-Bromophenyl-phenylether 5.1 U
4-Chloro-3-methylphenol 5.1 U
4-Chloroaniline 5.1 U
4-Chlorophenyl-phenylether 5.1 U
4-Methylphenol 5.1 U
4-Nitroaniline 20 U
4-Nitrophenol 20 UL
Acenaphthene 5.1 U
Acenaphthylene 5.1 U
Acetophenone 5.1 U
Anthracene 5.1 U
Atrazine 5.1 U
Benzaldehyde 5.1 U
Benzo(a)anthracene 5.1 U
Benzo(a)pyrene 5.1 U
Benzo(b)fluoranthene 5.1 U
Benzo(g,h,i)perylene 5.1 U
Benzo(k)fluoranthene 5.1 U
Bis(2-chloro-1-methylethyl) ether 5.1 U
Butylbenzylphthalate 5.1 U
Caprolactam 5.1 U
Chrysene 5.1 U
Di-n-butylphthalate 5.1 U
Di-n-octylphthalate 5.1 U
Dibenz(a,h)anthracene 5.1 U
Dibenzofuran 5.1 U
Diethylphthalate 5.1 U
Dimethyl phthalate 5.1 U
Fluoranthene 5.1 U
Fluorene 5.1 U
Hexachlorobenzene 5.1 U
Hexachlorobutadiene 5.1 U
Hexachlorocyclopentadiene 5.1 U
Hexachloroethane 5.1 U
Indeno(1,2,3-cd)pyrene 5.1 U
Isophorone 5.1 U
Naphthalene 5.1 U
Nitrobenzene 5.1 U
Pentachlorophenol 5.1 U
Phenanthrene 5.1 U
Phenol 5.1 U
Pyrene 5.1 U
bis(2-Chloroethoxy)methane 5.1 U
bis(2-Chloroethyl)ether 5.1 U
bis(2-Ethylhexyl)phthalate 5.1 U
n-Nitroso-di-n-propylamine 5.1 U
n-Nitrosodiphenylamine 5.1 U
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Table B-1
Raw Analytical Results for SWMU 2 Groundwater Sample

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

2-5
2-5-GW
04/05/04

Total Metals (UG/L)
Aluminum 18,100
Antimony 4.1 U
Arsenic 14.5 K
Barium 132 J
Beryllium 1.4 J
Cadmium 0.41 B
Calcium 129,000
Chromium 30
Chromium (hexavalent) 10 U
Cobalt 16.6 J
Copper 33.5
Cyanide 10 U
Iron 36,800
Lead 21.2
Magnesium 16,400
Manganese 371
Mercury 0.1 U
Nickel 33.1 J
Potassium 4,670 J
Selenium 2.3 U
Silver 0.9 U
Sodium 13,200
Thallium 4.1 UL
Vanadium 36.6 J
Zinc 109

Dissolved Metals (UG/L)
Aluminum 247 B
Antimony 4.1 U
Arsenic 4.5 J
Barium 47.2 J
Beryllium 0.12 B
Cadmium 0.3 U
Calcium 120,000
Chromium 1.6 B
Chromium (hexavalent) 10 U
Cobalt 1.8 J
Copper 2.4 B
Iron 683
Lead 1.7 UL
Magnesium 15,000
Manganese 164
Mercury 0.1 U
Nickel 7.7 J
Potassium 1,380 J
Selenium 2.3 U
Silver 0.9 U
Sodium 12,900
Thallium 4.1 UL
Vanadium 1.2 U
Zinc 14 J

Notes:
B - Analyte not detected above associated blank
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low
R - Unreliable result
U - Analyte not detected

Page 3 of 19



Table B-2
Raw Analytical Results for SWMU 2 Soil Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,1,2,2-Tetrachloroethane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,1,2-Trichloroethane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,1-Dichloroethane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,1-Dichloroethene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,2,4-Trichlorobenzene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,2-Dibromo-3-chloropropane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,2-Dibromoethane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,2-Dichlorobenzene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,2-Dichloroethane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,2-Dichloropropane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,3-Dichlorobenzene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
1,4-Dichlorobenzene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
2-Butanone 8.4 B 8.1 B 8.5 B 7.1 B 7.1 B 6.3 B 9.9 B 8.5 B 7.9 B
2-Hexanone 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
4-Methyl-2-pentanone 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Acetone 11 B 7.9 B 9.7 UJ 7 B 7.3 B 5.1 B 8.1 B 11 B 7.8 B
Benzene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Bromodichloromethane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Bromoform 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Bromomethane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Carbon disulfide 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Carbon tetrachloride 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Chlorobenzene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Chloroethane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Chloroform 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Chloromethane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Cumene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Cyclohexane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Dibromochloromethane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Dichlorodifluoromethane(Freon-12) 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Ethylbenzene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Methyl acetate 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Methyl-tert-butyl ether (MTBE) 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Methylcyclohexane 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Methylene chloride 2.3 B 2.2 B 2.3 B 2.8 B 3 B 2.5 B 2.8 B 3.1 B 2.7 B
Styrene 1.9 B 1.9 B 2.1 B 2.4 B 2.2 B 2.4 B 3.5 B 3.3 B 1.9 B
Tetrachloroethene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Toluene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Trichloroethene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U

2-4-D
03/09/04

2-1 2-2 2-3 2-4
2-3-D

03/09/04
2-4-T

03/09/04
2-2-D

03/09/04
2-3-T

03/09/04
2-1P-D

03/09/04
2-2-T

03/09/04
2-1-T

03/09/04
2-1-D

03/09/04
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Table B-2
Raw Analytical Results for SWMU 2 Soil Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

2-4-D
03/09/04

2-1 2-2 2-3 2-4
2-3-D

03/09/04
2-4-T

03/09/04
2-2-D

03/09/04
2-3-T

03/09/04
2-1P-D

03/09/04
2-2-T

03/09/04
2-1-T

03/09/04
2-1-D

03/09/04

Trichlorofluoromethane(Freon-11) 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Vinyl chloride 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
Xylene, total 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
cis-1,2-Dichloroethene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
cis-1,3-Dichloropropene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
trans-1,2-Dichloroethene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U
trans-1,3-Dichloropropene 9.4 U 10 U 9.7 U 9.5 U 10 U 8.5 U 10 U 10 U 9.7 U

Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
2,4,5-Trichlorophenol 980 U 1,000 U 1,000 U 960 U 1,000 U 930 U 1,000 U 1,000 U 1,000 U
2,4,6-Trichlorophenol 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
2,4-Dichlorophenol 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
2,4-Dimethylphenol 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
2,4-Dinitrophenol 980 U 1,000 U 1,000 U 960 U 1,000 U 930 U 1,000 U 1,000 U 1,000 U
2,4-Dinitrotoluene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
2,6-Dinitrotoluene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
2-Chloronaphthalene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
2-Chlorophenol 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
2-Methylnaphthalene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
2-Methylphenol 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
2-Nitroaniline 980 U 1,000 U 1,000 U 960 U 1,000 U 930 U 1,000 U 1,000 U 1,000 U
2-Nitrophenol 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
3,3'-Dichlorobenzidine 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
3-Nitroaniline 980 U 1,000 U 1,000 U 960 U 1,000 U 930 U 1,000 U 1,000 U 1,000 U
4,6-Dinitro-2-methylphenol 980 U 1,000 U 1,000 U 960 U 1,000 U 930 U 1,000 U 1,000 U 1,000 U
4-Bromophenyl-phenylether 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
4-Chloro-3-methylphenol 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
4-Chloroaniline 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
4-Chlorophenyl-phenylether 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
4-Methylphenol 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
4-Nitroaniline 980 U 1,000 U 1,000 U 960 U 1,000 U 930 U 1,000 U 1,000 U 1,000 U
4-Nitrophenol 980 U 1,000 U 1,000 U 960 U 1,000 U 930 U 1,000 U 1,000 U 1,000 U
Acenaphthene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Acenaphthylene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Acetophenone 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Anthracene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Atrazine 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Benzaldehyde 390 UJ 410 UJ 420 UJ 380 UJ 420 UJ 370 UJ 410 UJ 410 UJ 400 UJ
Benzo(a)anthracene 390 U 410 U 420 U 76 J 420 U 370 U 410 U 410 U 400 U
Benzo(a)pyrene 390 U 410 U 420 U 54 J 420 U 370 U 410 U 410 U 400 U
Benzo(b)fluoranthene 390 U 410 U 420 U 77 J 420 U 370 U 410 U 410 U 400 U
Benzo(g,h,i)perylene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U

Page 5 of 19



Table B-2
Raw Analytical Results for SWMU 2 Soil Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

2-4-D
03/09/04

2-1 2-2 2-3 2-4
2-3-D

03/09/04
2-4-T

03/09/04
2-2-D

03/09/04
2-3-T

03/09/04
2-1P-D

03/09/04
2-2-T

03/09/04
2-1-T

03/09/04
2-1-D

03/09/04

Benzo(k)fluoranthene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Bis(2-chloro-1-methylethyl) ether 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Butylbenzylphthalate 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Carbazole 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Chrysene 390 U 410 U 420 U 53 J 420 U 370 U 410 U 410 U 400 U
Di-n-butylphthalate 390 U 410 U 420 U 380 U 390 J 160 J 300 J 410 U 400 U
Di-n-octylphthalate 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Dibenz(a,h)anthracene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Dibenzofuran 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Diethylphthalate 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Dimethyl phthalate 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Fluoranthene 390 U 410 U 420 U 110 J 420 U 370 U 410 U 410 U 400 U
Fluorene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Hexachlorobenzene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Hexachlorobutadiene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Hexachlorocyclopentadiene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Hexachloroethane 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Indeno(1,2,3-cd)pyrene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Isophorone 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Naphthalene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Nitrobenzene 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Pentachlorophenol 980 U 1,000 U 1,000 U 960 U 1,000 U 930 U 1,000 U 1,000 U 1,000 U
Phenanthrene 390 U 410 U 420 U 52 J 420 U 370 U 410 U 410 U 400 U
Phenol 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
Pyrene 390 U 410 U 420 U 66 J 420 U 370 U 410 U 410 U 400 U
bis(2-Chloroethoxy)methane 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
bis(2-Chloroethyl)ether 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
bis(2-Ethylhexyl)phthalate 390 U 410 U 43 J 380 U 420 U 41 J 410 U 410 U 40 J
bis(Chloromethyl)ether 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
n-Nitroso-di-n-propylamine 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U
n-Nitrosodiphenylamine 390 U 410 U 420 U 380 U 420 U 370 U 410 U 410 U 400 U

Total Metals (MG/KG)
Aluminum 6,070 14,200 15,900 9,560 15,600 7,400 12,800 6,710 15,500
Antimony 0.82 B 0.59 R 0.73 R 0.62 R 0.56 R 0.53 B 0.75 B 0.64 R 0.54 R
Arsenic 8.7 11.2 7.8 10.1 7.1 3 B 6.9 14.3 3.6 B
Barium 707 83.8 80.4 985 126 26.5 57 776 59.6
Beryllium 1.1 1 1.1 0.68 J 1 0.35 J 0.82 0.77 J 0.96
Cadmium 0.047 U 0.043 U 0.053 U 1.4 0.041 U 0.55 J 0.046 U 0.047 U 0.039 U
Calcium 5,590 42,300 19,100 20,400 3,870 243,000 93,400 1,220 23,500
Chromium 19.3 17 20.5 24.1 22.4 9.8 13.8 12.7 19.4
Chromium (hexavalent) 0.52 U 0.59 U 0.56 U 0.53 U 0.58 U 0.51 U 0.55 U 0.53 U 0.54 U
Cobalt 4.3 J 14.6 10.3 6.4 J 10.7 3.9 J 9.4 6.6 J 7.6
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Table B-2
Raw Analytical Results for SWMU 2 Soil Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

2-4-D
03/09/04

2-1 2-2 2-3 2-4
2-3-D

03/09/04
2-4-T

03/09/04
2-2-D

03/09/04
2-3-T

03/09/04
2-1P-D

03/09/04
2-2-T

03/09/04
2-1-T

03/09/04
2-1-D

03/09/04

Copper 15.9 28.5 25.3 21.8 21.5 7.7 17.6 10.2 23.8
Cyanide 0.16 U 0.18 U 0.16 U 0.15 U 0.17 U 0.15 U 0.15 U 0.17 U 0.16 U
Iron 31,000 22,500 22,700 28,200 20,900 8,670 15,000 19,600 26,500
Lead 24 12.6 13.2 32.1 19 8.5 7.9 28.9 11.2
Magnesium 733 J 3,120 3,510 2,300 3,220 39,600 3,430 838 K 2,970
Manganese 92 305 123 98.5 153 196 178 101 128
Mercury 0.027 B 0.024 B 0.02 B 0.03 B 0.03 B 0.019 B 0.018 B 0.031 B 0.034 B
Nickel 10.8 25.9 25.7 14.3 26.4 8.9 19.2 13.2 23.3
Potassium 1,580 2,020 2,140 2,580 1,730 2,210 2,210 2,650 2,150
Selenium 1.1 B 0.6 B 0.41 UL 1.3 B 0.4 B 0.31 B 0.73 B 0.47 B 0.65 B
Silver 0.14 U 0.13 U 0.16 U 0.14 U 0.12 U 0.12 U 0.14 U 0.14 U 0.12 U
Sodium 528 B 452 B 287 B 1,360 L 441 B 843 B 935 B 1,100 L 148 B
Thallium 1.4 B 0.68 B 1.2 B 1.1 B 0.73 B 0.52 U 0.62 U 1.1 B 1.3 B
Vanadium 20.3 19.5 24.4 24.1 27.7 12.5 15.3 15.6 16.9
Zinc 152 44.4 56.7 119 62.7 23.5 30 102 41.7

Wet Chemistry (MG/KG)
% Solids 85 81 80 87 80 89 82 82 83
Carbon 23,000 L NA NA 30,000 L NA 39,000 L NA 5,800 L NA
pH 8.4 7.6 7.5 7.9 7.8 9.4 7.5 8.2 7.8

Notes:
NA - Not analyzed
B - Analyte not detected above associated blank
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low
R - Unreliable result
U - Analyte not detected

Page 7 of 19



Table B-3
Raw Analytical Results for SWMU 27A Sediment Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
1,1,2,2-Tetrachloroethane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 3.5 J NA NA NA
1,1,2-Trichloroethane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
1,1-Dichloroethane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
1,1-Dichloroethene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
1,2,4-Trichlorobenzene NA 18 U 5 B 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
1,2-Dibromo-3-chloropropane NA 18 U 16 R 15 R 16 R 22 R 18 U 120 R NA 61 R 31 R NA NA NA
1,2-Dibromoethane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
1,2-Dichlorobenzene NA 18 U 2.2 J 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
1,2-Dichloroethane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
1,2-Dichloropropane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
1,3-Dichlorobenzene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
1,4-Dichlorobenzene NA 18 U 2.6 B 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
2-Butanone NA 18 U 16 U 15 U 16 U 22 U 18 UJ 120 U NA 61 U 31 U NA NA NA
2-Hexanone NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
4-Methyl-2-pentanone NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Acetone NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 93 31 U NA NA NA
Benzene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Bromodichloromethane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Bromoform NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Bromomethane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Carbon disulfide NA 6 J 7.9 J 9.5 J 3.7 J 5.2 J 13 J 16 J NA 61 U 8 J NA NA NA
Carbon tetrachloride NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Chlorobenzene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Chloroethane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Chloroform NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Chloromethane NA 3.9 J 16 U 3.6 J 5.3 J 9.4 J 18 U 54 J NA 19 J 14 J NA NA NA
Cumene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Cyclohexane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Dibromochloromethane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Dichlorodifluoromethane(Freon-12) NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Ethylbenzene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Methyl acetate NA 18 U 16 U 15 U 16 U 22 U 18 UJ 120 U NA 61 U 31 U NA NA NA
Methyl-tert-butyl ether (MTBE) NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Methylcyclohexane NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Methylene chloride NA 6.1 B 7.2 B 9.6 B 12 B 17 B 18 U 110 B NA 40 B 21 B NA NA NA
Styrene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Tetrachloroethene NA 2 B 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Toluene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Trichloroethene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Trichlorofluoromethane(Freon-11) NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Vinyl acetate NA 18 U NA NA NA NA 18 U NA NA NA NA NA NA NA
Vinyl chloride NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
Xylene, total NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
cis-1,2-Dichloroethene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
cis-1,3-Dichloropropene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
trans-1,2-Dichloroethene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA
trans-1,3-Dichloropropene NA 18 U 16 U 15 U 16 U 22 U 18 U 120 U NA 61 U 31 U NA NA NA

27A-5 27A-927A-8
27A-8-SD 27A-9-SD 27A-9P-SD

04/26/02

27A-1227A-6
27A-6-SD
04/26/02

27A-7
27A-7-SD
04/26/0204/26/02

27A-5P-SD
04/26/02 04/26/0204/25/02

27A-3
27A-3-SD
04/25/02

27A-4
27A-4-SD
04/25/02

27A-5-SD
27A-10

27A-10-SD
04/30/02

27A-12-SD
04/26/02

27A-11
27A-11-SD
04/26/02

27A-12P-SD
04/26/02

27A-13
27A-13-SD
04/25/02
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Table B-3
Raw Analytical Results for SWMU 27A Sediment Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

27A-5 27A-927A-8
27A-8-SD 27A-9-SD 27A-9P-SD

04/26/02

27A-1227A-6
27A-6-SD
04/26/02

27A-7
27A-7-SD
04/26/0204/26/02

27A-5P-SD
04/26/02 04/26/0204/25/02

27A-3
27A-3-SD
04/25/02

27A-4
27A-4-SD
04/25/02

27A-5-SD
27A-10

27A-10-SD
04/30/02

27A-12-SD
04/26/02

27A-11
27A-11-SD
04/26/02

27A-12P-SD
04/26/02

27A-13
27A-13-SD
04/25/02

Semi-volatile Organic Compounds (UG/KG)
Acenaphthene NA NA NA NA NA NA NA 460 J 190 J 230 NA NA NA NA
Acenaphthylene NA NA NA NA NA NA NA 69 UJ 57 UJ 140 U NA NA NA NA
Anthracene NA NA NA NA NA NA NA 40 J 8.6 J 11 J NA NA NA NA
Benzo(a)anthracene NA NA NA NA NA NA NA 21 J 8.6 J 14 NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA 260 J 28 J 28 NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA 1,000 J 170 J 180 NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA NA 270 J 41 J 23 J NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA NA 55 UJ 46 UJ 110 U NA NA NA NA
Chrysene NA NA NA NA NA NA NA 41 J 11 J 21 NA NA NA NA
Dibenz(a,h)anthracene NA NA NA NA NA NA NA 190 J 170 J 210 J NA NA NA NA
Fluoranthene NA NA NA NA NA NA NA 2,700 J 640 J 740 NA NA NA NA
Fluorene NA NA NA NA NA NA NA 97 J 29 J 57 U NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA 120 J 25 J 34 J NA NA NA NA
Naphthalene NA NA NA NA NA NA NA 140 UJ 110 UJ 280 U NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA 34 J 26 J 27 NA NA NA NA
Pyrene NA NA NA NA NA NA NA 6.9 J 1.1 J 1.4 NA NA NA NA

Explosives (UG/KG)
1,3,5-Trinitrobenzene 100 U 100 U 100 U 100 U NA 100 U NA NA NA NA 100 U 100 U NA 100 U
1,3-Dinitrobenzene 100 U 100 U 100 U 100 U NA 100 U NA NA NA NA 100 U 100 U NA 100 U
2,4,6-Trinitrotoluene 100 U 100 U 100 U 100 U NA 100 U NA NA NA NA 100 U 100 U NA 100 U
2,4-Dinitrotoluene 100 U 100 U 100 U 100 U NA 100 U NA NA NA NA 100 U 100 U NA 100 U
2,6-Dinitrotoluene 100 U 100 U 100 U 100 U NA 100 U NA NA NA NA 100 U 100 U NA 100 U
2-Amino-4,6-dinitrotoluene 100 U 100 U 100 U 100 U NA 100 U NA NA NA NA 100 U 100 U NA 100 U
2-Nitrotoluene 200 U 200 U 200 U 200 U NA 200 U NA NA NA NA 200 U 200 U NA 200 U
3-Nitrotoluene 200 U 200 U 200 U 200 U NA 750 NA NA NA NA 200 U 200 U NA 200 U
4-Amino-2,6-dinitrotoluene 100 U 100 U 100 U 100 U NA 100 U NA NA NA NA 100 U 100 U NA 100 U
4-Nitrotoluene 200 U 200 U 200 U 200 U NA 200 U NA NA NA NA 200 U 200 U NA 200 U
HMX 200 U 200 U 200 U 200 U NA 200 U NA NA NA NA 200 U 160 J NA 200 U
Nitrobenzene 100 U 100 U 100 UJ 300 J NA 170 NA NA NA NA 120 100 U NA 100 U
Nitroglycerin NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate NA NA NA NA NA NA NA NA NA NA NA 20 U 20 U NA
RDX 200 U 200 U 200 U 200 U NA 200 U NA NA NA NA 200 U 200 U NA 200 U
Tetryl 200 U 200 U 200 U 200 U NA 200 U NA NA NA NA 200 U 200 U NA 200 U

Total Metals (MG/KG)
Aluminum NA NA 6,000 5,810 10,500 7,920 5,720 NA NA NA 13,400 17,300 NA NA
Antimony NA NA 1.4 L 1 L 0.76 UL 6.4 UL 0.77 UL NA NA NA 1.4 L 0.8 UL NA NA
Arsenic NA NA 9.4 8.1 6.4 9.6 J 24.1 NA NA NA 9.8 9.4 NA NA
Barium NA NA 115 119 134 45.4 J 112 NA NA NA 104 241 NA NA
Beryllium NA NA 0.69 J 0.71 J 1 0.68 J 1 NA NA NA 1.3 1.6 NA NA
Cadmium NA NA 0.58 J 0.67 J 0.26 J 2.6 J 0.32 J NA NA NA 1.3 0.25 J NA NA
Calcium NA NA 41,400 J 55,200 J 28,000 J 6,630 J 156,000 NA NA NA 49,800 J 5,010 J NA NA
Chromium NA NA 15.4 21.9 16.9 45.2 14.3 NA NA NA 24.1 23.9 NA NA
Cobalt NA NA 13.5 13.3 14.7 9.8 J 9.3 NA NA NA 14.5 16.1 NA NA
Copper NA NA 47.9 53.2 45.6 1,290 41.1 NA NA NA 88.5 25.3 NA NA
Cyanide NA NA 0.25 U 0.25 U 0.23 U 0.35 U 0.23 U NA NA NA 0.26 U 0.22 U NA NA
Iron NA NA 22,000 21,600 27,900 213,000 13,900 NA NA NA 31,300 39,500 NA NA
Lead NA NA 14.6 14.9 21.2 68.9 21.6 NA NA NA 58.6 42.1 NA NA
Magnesium NA NA 2,060 2,360 2,620 1,470 J 8,060 NA NA NA 6,300 2,070 NA NA
Manganese NA NA 312 K 350 K 574 K 238 K 294 NA NA NA 310 K 1,400 K NA NA
Mercury NA NA 0.18 0.24 0.14 0.02 J 0.04 NA NA NA 0.18 0.9 NA NA
Nickel NA NA 91.5 97.5 23.5 224 48.2 NA NA NA 30.5 28.7 NA NA
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Table B-3
Raw Analytical Results for SWMU 27A Sediment Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

27A-5 27A-927A-8
27A-8-SD 27A-9-SD 27A-9P-SD

04/26/02

27A-1227A-6
27A-6-SD
04/26/02

27A-7
27A-7-SD
04/26/0204/26/02

27A-5P-SD
04/26/02 04/26/0204/25/02

27A-3
27A-3-SD
04/25/02

27A-4
27A-4-SD
04/25/02

27A-5-SD
27A-10

27A-10-SD
04/30/02

27A-12-SD
04/26/02

27A-11
27A-11-SD
04/26/02

27A-12P-SD
04/26/02

27A-13
27A-13-SD
04/25/02

Potassium NA NA 997 J 935 J 1,480 1,400 J 1,040 NA NA NA 1,840 2,150 NA NA
Selenium NA NA 0.78 U 0.75 U 0.69 J 5.7 J 0.6 J NA NA NA 0.91 J 1.4 NA NA
Silver NA NA 32.3 35 0.39 J 2.7 J 0.83 J NA NA NA 1.8 J 0.49 J NA NA
Sodium NA NA 282 B 330 J 73.9 B 459 U 524 J NA NA NA 221 B 61.6 B NA NA
Thallium NA NA 1.4 U 1.4 U 1.1 J 8.8 U 1.1 U NA NA NA 1.4 U 1.1 U NA NA
Vanadium NA NA 83.4 97.4 29 18.6 J 83.4 NA NA NA 48.7 36.1 NA NA
Zinc NA NA 136 144 145 190 176 NA NA NA 327 95 NA NA

Wet Chemistry (MG/KG)
% Solids NA 71 53 53 65 38 59 49 59 23 56 70 72 NA
Cyanide NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total organic carbon (TOC) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
pH NA NA NA NA NA NA 8 NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range NA NA 83 NJ 38 B NA NA NA 2,400 NJ NA 69 B NA NA NA NA
TPH-gas range NA NA 0.19 U 0.19 U NA NA NA 0.21 U NA 0.43 U NA NA NA NA
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Table B-3
Raw Analytical Results for SWMU 27A Sediment Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cumene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane(Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl acetate
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 5.9 J 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 R 13 R 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 4 J 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 UJ 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA

4.6 J 33 22 U 21 NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA

5.6 J 5.5 J 22 U 5.5 J NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 UJ 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA

9.1 B 8.8 B 22 U 5.7 B NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 4 J 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 2.3 J NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA
15 U 13 U 22 U 19 U NA NA NA NA NA NA NA NA NA NA NA NA NA

27A-20
27A-20-SD

27A-23
27A-23-SD
05/29/03

27A-21
27A-21-SD
05/29/03

27A-22
27A-22-SD
05/29/0305/29/03

27A-20P-SD
05/29/03

27A-18
27A-18-SD
05/29/03

27A-19
27A-19-SD
05/29/03

27A-16
27A-16-SD
04/25/02

27A-17
27A-17-SD
04/25/02

27A-14-SD
04/30/02

27A-15
27A-15-SD
04/26/02

27A-3427A-14
27A-34-SD
05/24/04

27A-34-SD/DUP
05/24/04

27A-35
27A-35-SD
05/24/04

27A-36
27A-36-SD
05/24/04

27A-37
27A-37-SD
05/24/04

27A-38
27A-38-SD
05/24/04
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Table B-3
Raw Analytical Results for SWMU 27A Sediment Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Semi-volatile Organic Compounds (UG/KG)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Explosives (UG/KG)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
Nitroglycerin
Perchlorate
RDX
Tetryl

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel

27A-20
27A-20-SD

27A-23
27A-23-SD
05/29/03

27A-21
27A-21-SD
05/29/03

27A-22
27A-22-SD
05/29/0305/29/03

27A-20P-SD
05/29/03

27A-18
27A-18-SD
05/29/03

27A-19
27A-19-SD
05/29/03

27A-16
27A-16-SD
04/25/02

27A-17
27A-17-SD
04/25/02

27A-14-SD
04/30/02

27A-15
27A-15-SD
04/26/02

27A-3427A-14
27A-34-SD
05/24/04

27A-34-SD/DUP
05/24/04

27A-35
27A-35-SD
05/24/04

27A-36
27A-36-SD
05/24/04

27A-37
27A-37-SD
05/24/04

27A-38
27A-38-SD
05/24/04

NA NA NA NA 5.7 U 4.5 U NA NA NA 6.4 U 5.7 U NA NA NA NA NA NA
NA NA NA NA 5.7 U 4.5 U NA NA NA 6.4 U 5.7 U NA NA NA NA NA NA
NA NA NA NA 16 4.5 U NA NA NA 6.4 U 8.6 NA NA NA NA NA NA
NA NA NA NA 55 4.5 U NA NA NA 33 25 NA NA NA NA NA NA
NA NA NA NA 49 4.5 U NA NA NA 28 5.7 U NA NA NA NA NA NA
NA NA NA NA 73 4.5 U NA NA NA 51 5.7 U NA NA NA NA NA NA
NA NA NA NA 25 L 4.5 UL NA NA NA 6.4 UL 5.7 UL NA NA NA NA NA NA
NA NA NA NA 23 4.5 U NA NA NA 15 5.7 U NA NA NA NA NA NA
NA NA NA NA 58 4.5 U NA NA NA 41 24 NA NA NA NA NA NA
NA NA NA NA 5.7 U 4.5 U NA NA NA 6.4 U 5.7 U NA NA NA NA NA NA
NA NA NA NA 92 4.5 U NA NA NA 59 33 NA NA NA NA NA NA
NA NA NA NA 6.2 4.5 U NA NA NA 6.4 U 5.7 U NA NA NA NA NA NA
NA NA NA NA 26 4.5 U NA NA NA 6.4 U 5.7 U NA NA NA NA NA NA
NA NA NA NA 8.5 4.5 U NA NA NA 8.9 5.7 U NA NA NA NA NA NA
NA NA NA NA 62 4.5 U NA NA NA 44 20 NA NA NA NA NA NA
NA NA NA NA 96 4.5 U NA NA NA 64 50 NA NA NA NA NA NA

100 U 100 U 100 U 100 U 100 R NA 100 R 100 R 100 R 100 R NA NA NA NA NA NA NA
100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 100 U NA NA NA NA NA NA NA
100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 100 U NA NA NA NA NA NA NA
100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 100 U NA NA NA NA NA NA NA
100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 100 U NA NA NA NA NA NA NA
100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 100 U NA NA NA NA NA NA NA
200 U 200 U 200 U 200 U 200 U NA 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA
200 U 200 U 200 U 200 U 200 U NA 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA
100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 100 U NA NA NA NA NA NA NA
200 U 200 U 200 U 200 U 200 U NA 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA
200 U 200 U 200 U 200 U 200 U NA 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA
100 U 100 U 55 J 100 U 100 U NA 100 U 100 U 100 U 100 U NA NA NA NA NA NA NA
NA NA NA NA 10,000 U NA 10,000 U 10,000 U 10,000 U 10,000 U NA NA NA NA NA NA NA
20 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

200 U 200 U 200 U 200 U 200 U NA 200 U 200 U 200 U 200 U NA NA NA NA NA NA NA
200 U 200 U 200 U 200 U 200 R NA 200 R 200 R 200 R 200 R NA NA NA NA NA NA NA

NA 7,750 12,800 13,600 6,870 10,700 12,100 11,900 11,300 14,200 9,200 NA NA NA NA NA NA
NA 0.66 UL 0.66 UL 0.88 UL 0.75 L 0.35 L 0.57 UL 0.54 UL 0.53 L 0.72 L 0.41 UL NA NA NA NA NA NA
NA 5.5 11.7 7.7 10.4 8 8.7 8.3 7.7 12.2 7.3 NA NA NA NA NA NA
NA 76.6 109 121 137 66.2 120 126 118 208 65.1 NA NA NA NA NA NA
NA 0.81 1.4 1.1 1.2 0.89 1.1 J 1.1 J 0.97 J 1.6 0.76 J NA NA NA NA NA NA
NA 0.07 J 0.09 J 0.37 J 0.88 J 0.042 U 0.074 U 0.071 U 0.18 J 0.068 U 0.054 U NA NA NA NA NA NA
NA 2,180 J 5,470 23,100 9,580 17,400 20,800 31,600 30,400 6,250 27,600 NA NA NA NA NA NA
NA 12.7 23.4 18.2 22 13.2 17.8 19.1 18.9 22 11.8 NA NA NA NA NA NA
NA 11.8 22.9 14.4 27.8 19.4 13.7 13.5 13.5 32.6 14.6 NA NA NA NA NA NA
NA 13.2 25.6 32.6 75 25.4 26.3 25.3 45.1 31.8 23.5 NA NA NA NA NA NA
NA 0.19 U 0.23 U 0.27 U NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 27,300 49,300 32,900 47,100 34,900 33,000 33,500 31,200 46,600 29,200 7320 8060 3950 10300 7990 12100
NA 12.3 24 22 51.2 15.2 27.7 26.9 33.5 26.5 19.4 NA NA NA NA NA NA
NA 1,160 1,540 2,610 1,500 J 2,400 J 5,590 J 5,700 J 3,210 J 2,510 J 2,330 J NA NA NA NA NA NA
NA 546 K 1,080 1,330 870 863 635 626 1,070 1,460 297 NA NA NA NA NA NA
NA 0.02 J 0.04 0.06 0.18 0.024 J 0.085 0.062 0.1 0.098 0.019 U NA NA NA NA NA NA
NA 16.8 17.4 25.1 58 26.3 23.9 23.6 23.7 40.7 21.2 NA NA NA NA NA NA
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Table B-3
Raw Analytical Results for SWMU 27A Sediment Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/KG)
% Solids
Cyanide
Perchlorate
Total organic carbon (TOC)
pH

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range
TPH-gas range

27A-20
27A-20-SD

27A-23
27A-23-SD
05/29/03

27A-21
27A-21-SD
05/29/03

27A-22
27A-22-SD
05/29/0305/29/03

27A-20P-SD
05/29/03

27A-18
27A-18-SD
05/29/03

27A-19
27A-19-SD
05/29/03

27A-16
27A-16-SD
04/25/02

27A-17
27A-17-SD
04/25/02

27A-14-SD
04/30/02

27A-15
27A-15-SD
04/26/02

27A-3427A-14
27A-34-SD
05/24/04

27A-34-SD/DUP
05/24/04

27A-35
27A-35-SD
05/24/04

27A-36
27A-36-SD
05/24/04

27A-37
27A-37-SD
05/24/04

27A-38
27A-38-SD
05/24/04

NA 1,150 1,150 1,950 984 1,750 1,830 1,830 1,710 1,460 1,840 NA NA NA NA NA NA
NA 0.5 U 2 0.67 U 0.54 U 0.4 U 0.7 U 0.66 U 0.6 U 0.64 U 0.5 U NA NA NA NA NA NA
NA 0.19 U 2.9 5.5 35.5 0.099 U 0.62 B 0.39 B 76.3 0.36 B 0.13 U NA NA NA NA NA NA
NA 47.6 U 71 J 110 J 189 B 60.7 B 154 B 138 B 159 B 86.8 B 79.7 B NA NA NA NA NA NA
NA 0.91 U 0.92 U 1.2 U 1.1 B 0.78 B 0.79 U 0.75 U 1.1 B 1.1 B 0.57 U NA NA NA NA NA NA
NA 18.2 31.8 26.7 27.8 13.7 27.1 26.7 34.4 32.5 16 NA NA NA NA NA NA
NA 63.8 76.8 153 478 45.4 259 229 229 142 181 NA NA NA NA NA NA

68 76 72 62 59 74 52 49 50 52 58 NA NA NA NA NA NA
NA NA NA NA 0.23 U 0.18 U 0.27 U 0.28 U 0.27 U 0.26 U 0.24 U NA NA NA NA NA NA
NA NA NA NA 0.0058 U NA 0.0063 U 0.008 U 0.0053 U 0.0062 U NA NA NA NA NA NA NA
NA NA NA NA 14,000 7,400 40,000 43,000 33,000 14,000 25,000 NA NA NA NA NA NA
NA NA NA NA 6.8 J 7.3 J 6.6 J 6.7 J 6.8 J 6.7 J 6.7 J NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes: 
NA - Not analyzed
B - Analyte not detected above associated blank
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low
NJ - Presuptively present at an estimated concentration
R - Unreliable result
U - Analyte not detected
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Table B-4
Raw Analytical Results for Phase III/IV SWMU 37E Groundwater Sample

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Explosives (UG/L)
HMX 41
Nitroglycerin 1,000 U
Perchlorate 1 U
RDX 7.4

Notes:
U - Analyte not detected

GGW20
37E-GGW20-1

09/12/03
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Table B-5
Raw Analytical Results SWMU 37V Direct Push Groundwater Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 10 U 10 U 10 U 10 U
1,1,2,2-Tetrachloroethane 10 U 10 U 1.1 J 10 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 10 U 1 J 10 U 10 U
1,1,2-Trichloroethane 10 U 10 U 10 U 10 U
1,1-Dichloroethane 10 U 10 U 10 U 10 U
1,1-Dichloroethene 10 U 10 U 10 U 10 U
1,2,3-Trichlorobenzene NA NA NA NA
1,2,4-Trichlorobenzene 10 U 10 U 3.3 JB 10 U
1,2-Dibromo-3-chloropropane 10 U 10 U 3.1 J 10 U
1,2-Dibromoethane 10 U 10 U 10 U 10 U
1,2-Dichlorobenzene 10 U 10 U 1.3 JB 10 U
1,2-Dichloroethane 10 U 10 U 10 U 10 U
1,2-Dichloropropane 10 U 1.6 J 10 U 10 U
1,3-Dichlorobenzene 10 U 10 U 10 U 10 U
1,4-Dichlorobenzene 10 U 10 U 10 U 10 U
2-Butanone 10 U 10 U 7 J 10 U
2-Hexanone 10 U 10 U 10 U 10 U
4-Methyl-2-pentanone 10 U 10 U 10 U 10 U
Acetone 3.2 J 10 U 25 2.1 J
Benzene 10 U 10 U 10 U 10 U
Bromochloromethane NA NA NA NA
Bromodichloromethane 10 U 10 U 10 U 10 U
Bromoform 10 U 10 U 10 U 10 U
Bromomethane 10 U 10 U 10 U 10 U
Carbon disulfide 10 U 1.3 J 10 U 10 U
Carbon tetrachloride 10 U 10 U 10 U 10 U
Chlorobenzene 10 U 10 U 10 U 10 U
Chloroethane 10 U 10 U 10 U 10 U
Chloroform 10 U 10 U 10 U 10 U
Chloromethane 10 U 10 U 10 U 10 U
Cumene 10 U 10 U 10 U 10 U
Cyclohexane 10 U 10 U 10 U 10 U
Dibromochloromethane 10 U 10 U 10 U 10 U
Dichlorodifluoromethane(Freon-12) 10 U 10 U 10 U 10 U
Ethylbenzene 10 U 10 U 10 U 10 U
Methyl acetate 10 U 10 U 10 U 10 U
Methyl-tert-butyl ether (MTBE) 10 U 10 U 10 U 10 U
Methylcyclohexane 10 U 10 U 10 U 10 U
Methylene chloride 10 U 10 U 1.1 J 10 U
Styrene 10 U 10 U 10 U 10 U
Tetrachloroethene 10 U 10 U 10 U 10 U
Toluene 10 U 10 U 1.5 J 10 U
Trichloroethene 10 U 10 U 10 U 10 U
Trichlorofluoromethane(Freon-11) 10 U 10 U 10 U 10 U
Vinyl chloride 10 U 10 U 10 U 10 U
Xylene, total 10 U 10 U 10 U 10 U
cis-1,2-Dichloroethene 10 U 10 U 10 U 4.5 J
cis-1,3-Dichloropropene 10 U 10 U 10 U 10 U
trans-1,2-Dichloroethene 10 U 10 U 10 U 10 U
trans-1,3-Dichloropropene 10 U 10 U 10 U 10 U

Notes:
NA - Not analyzed
B - Analyte not detected above associated blank
J - Reported value is estimated
U - Analyte not detected

37V-12
37V-12-GW

04/23/02

37V-13-GW
37V-13-GW

04/23/02

37V-10
37V-10-GW

04/23/02

37V-11
37V-11-GW

04/23/02
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Table B-6
Raw Analytical Results SWMU 37V Monitoring Well Groundwater Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2,2-Tetrachloroethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2-Trichloroethane 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL
1,1-Dichloroethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2,3-Trichlorobenzene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2,4-Trichlorobenzene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dibromo-3-chloropropane 0.5 R 0.5 U 0.5 R 0.5 U 0.5 R 0.5 U 0.5 U 0.5 U
1,2-Dibromoethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichlorobenzene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloroethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL
1,3-Dichlorobenzene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,4-Dichlorobenzene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2-Butanone 5 R 5 UJ 5 R 5 UJ 5 R 5 UJ 5 UJ 5 UJ
2-Hexanone 5 U 5 R 5 U 5 R 5 U 5 R 5 U 5 R
4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acetone 5 R 5 UJ 5 R 5 UJ 5 R 5 UJ 5 UJ 5 UJ
Benzene 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL
Bromochloromethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromodichloromethane 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL
Bromoform 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromomethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Carbon disulfide 3.1 B 0.5 U 0.52 B 0.5 U 1 B 0.5 U 0.5 U 0.5 U
Carbon tetrachloride 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chlorobenzene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroform 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloromethane 0.5 U 0.42 J 0.5 U 0.49 J 0.5 U 0.38 J 0.5 U 0.35 J
Cumene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Cyclohexane 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL
Dibromochloromethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dichlorodifluoromethane(Freon-12) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Ethylbenzene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Methyl acetate 0.5 R 0.5 R 0.5 R 0.5 R 0.5 R 0.5 R 0.5 U 0.5 R
Methyl-tert-butyl ether (MTBE) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Methylcyclohexane 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL
Methylene chloride 1.6 B 0.5 U 1.5 B 0.5 U 1.5 B 0.5 U 0.5 U 0.5 U
Styrene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Tetrachloroethene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Toluene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.41 J 0.58 0.44 J
Trichloroethene 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL
Trichlorofluoromethane(Freon-11) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Xylene, total 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
cis-1,3-Dichloropropene 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL
trans-1,2-Dichloroethene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
trans-1,3-Dichloropropene 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL 0.5 U 0.5 UL

Notes:
NA - Not analyzed
B - Analyte not detected above associated blank
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low
R - Unreliable result
U - Analyte not detected

GGW18
37V-GGW17-1

09/12/03
37V-GGW17-2

04/05/04

GGW17
37V-GGW18-1

09/12/03
37V-GGW18-2

04/05/04

GGW19
37V-GGW19-1

09/12/03
37V-GGW19-2

04/05/04
37V-GGW19-R02

04/05/04
37V-GGW19-R02/DUP

04/05/04
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Table B-7
Raw Analytical Results for SWMU 37V Soil Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,1,2,2-Tetrachloroethane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 10 U 8.5 U 24 240 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,1,2-Trichloroethane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,1-Dichloroethane 10 U 2.7 J 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,1-Dichloroethene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,2,4-Trichlorobenzene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,2-Dibromo-3-chloropropane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,2-Dibromoethane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,2-Dichlorobenzene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,2-Dichloroethane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,2-Dichloropropane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,3-Dichlorobenzene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
1,4-Dichlorobenzene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
2-Butanone 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
2-Hexanone 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
4-Methyl-2-pentanone 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Acetone 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Benzene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Bromodichloromethane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Bromoform 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Bromomethane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Carbon disulfide 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Carbon tetrachloride 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Chlorobenzene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Chloroethane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Chloroform 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Chloromethane 2.9 J 1.8 J 2.6 J 1.7 J 2.6 J 2.2 J 3.1 J 2.8 J 2.3 J
Cumene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Cyclohexane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Dibromochloromethane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Dichlorodifluoromethane(Freon-12) 10 U 8.5 U 9.6 U 5.5 J 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Ethylbenzene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Methyl acetate 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U

37V-7P-D/D
04/25/02

37V-4 37V-5 37V-6 37V-7
37V-7-D/S
04/25/02

37V-7-D/D
04/25/02

37V-6-D/S
04/25/02

37V-6-D/D
04/25/02

37V-5-D/S
04/25/02

37V-5-D/D
04/25/02

37V-4-D/S
04/25/02

37V-4-D/D
04/25/02
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Table B-7
Raw Analytical Results for SWMU 37V Soil Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

37V-7P-D/D
04/25/02

37V-4 37V-5 37V-6 37V-7
37V-7-D/S
04/25/02

37V-7-D/D
04/25/02

37V-6-D/S
04/25/02

37V-6-D/D
04/25/02

37V-5-D/S
04/25/02

37V-5-D/D
04/25/02

37V-4-D/S
04/25/02

37V-4-D/D
04/25/02

Methyl-tert-butyl ether (MTBE) 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Methylcyclohexane 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Methylene chloride 3.9 B 3 B 3.3 B 3.2 B 3.6 B 2.9 B 3.1 B 3 B 3 B
Styrene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Tetrachloroethene 3 B 100 2.1 B 1.1 B 0.97 B 0.85 B 1.1 B 0.88 B 1 B
Toluene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Trichloroethene 7.9 J 22 1.3 J 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Trichlorofluoromethane(Freon-11) 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Vinyl acetate 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Vinyl chloride 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
Xylene, total 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
cis-1,2-Dichloroethene 18 J 20 J 9.6 U 1.1 J 8.1 U 0.86 J 8.4 U 1.6 J 1.7 J
cis-1,3-Dichloropropene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
trans-1,2-Dichloroethene 1.8 J 2.2 J 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U
trans-1,3-Dichloropropene 10 U 8.5 U 9.6 U 8.1 U 8.1 U 8 U 8.4 U 8.2 U 8.2 U

Total Metals (MG/KG)
Aluminum 17,400 NA 17,600 NA NA NA NA NA NA
Antimony 0.63 UL NA 0.63 UL NA NA NA NA NA NA
Arsenic 8.1 NA 5.3 NA NA NA NA NA NA
Barium 125 NA 107 NA NA NA NA NA NA
Beryllium 1.2 NA 1.2 NA NA NA NA NA NA
Cadmium 0.43 J NA 0.06 U NA NA NA NA NA NA
Calcium 13,400 NA 6,870 NA NA NA NA NA NA
Chromium 22.7 NA 23.1 NA NA NA NA NA NA
Cobalt 19 NA 13.8 NA NA NA NA NA NA
Copper 27.4 NA 25.9 NA NA NA NA NA NA
Cyanide 0.21 U NA 0.2 U NA NA NA NA NA NA
Iron 31,700 NA 21,500 NA NA NA NA NA NA
Lead 24.2 NA 23.4 NA NA NA NA NA NA
Magnesium 3,820 NA 4,510 NA NA NA NA NA NA
Manganese 322 NA 156 NA NA NA NA NA NA
Mercury 0.02 J NA 0.02 J NA NA NA NA NA NA
Nickel 27.2 NA 27.5 NA NA NA NA NA NA
Potassium 1,860 NA 2,090 NA NA NA NA NA NA
Selenium 0.51 J NA 0.48 U NA NA NA NA NA NA
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Table B-7
Raw Analytical Results for SWMU 37V Soil Samples

Phase III/IV Investigation Report
Allegany Ballistics Laboratory
Rocket Center, West Virginia

Station ID
Sample ID
Sample Date
Chemical Name

37V-7P-D/D
04/25/02

37V-4 37V-5 37V-6 37V-7
37V-7-D/S
04/25/02

37V-7-D/D
04/25/02

37V-6-D/S
04/25/02

37V-6-D/D
04/25/02

37V-5-D/S
04/25/02

37V-5-D/D
04/25/02

37V-4-D/S
04/25/02

37V-4-D/D
04/25/02

Silver 0.18 U NA 0.18 U NA NA NA NA NA NA
Sodium 61.8 J NA 95 J NA NA NA NA NA NA
Thallium 0.87 U NA 0.88 U NA NA NA NA NA NA
Vanadium 29.3 NA 28.9 NA NA NA NA NA NA
Zinc 430 NA 63.4 NA NA NA NA NA NA

Wet Chemistry (MG/KG)
% Solids 81 NA 83 NA NA NA NA NA NA

Notes:
NA - Not analyzed
B - Analyte not detected above associated blank
J - Reported value is estimated
R - Unreliable result
U - Analyte not detected
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Appendix C 
Analytical Data Validation Reports  
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