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EXECUTIVE SUMMARY 
 
 This document serves as the Annual Groundwater Monitoring Report for calendar year 
2010 for the Open Burning Ground (OBG; also known as Hazardous Waste Management Unit 
[HWMU] 13) located at the Radford Army Ammunition Plant (Radford AAP) in Radford, 
Virginia.  The Annual Groundwater Monitoring Report was compiled in accordance with the 
requirements specified in the Permit for the Treatment of Hazardous Waste by Open Burning 
(Permit) dated October 28, 2005.  Groundwater monitoring activities for calendar year 2010 
were conducted in accordance with the proposed Groundwater Compliance Monitoring Plan, 
which was included in the Class 3 Permit Modification dated August 9, 2007, was reviewed and 
modified by the VDEQ in a memorandum dated October 24, 2007, and was further revised by 
the VDEQ following the January 23, 2008 meeting between Radford AAP and the VDEQ.  The 
Class 3 Permit Modification is pending final review for incorporation into the Permit.   
 
 During the calendar year 2010 semiannual groundwater monitoring events, carbon 
tetrachloride was detected in POC well 13MW3 at a concentration greater than the proposed 
GPS of 5 µg/l during Second Quarter 2010, and perchlorate was detected in POC well 13MW4 at 
concentrations greater than the proposed GPS of 26 µg/l during both semiannual monitoring 
events.  As a result, Radford AAP is required to establish a Corrective Action Program for 
carbon tetrachloride and perchlorate that meets the requirements of 40 CFR Part 264.100.  
Radford AAP has submitted a Corrective Action Program for carbon tetrachloride and 
perchlorate, which is pending final review for incorporation into the Permit.   
 
 During annual monitoring for the constituents listed in Appendix IX of 40 CFR Part 264, 
additional constituents 1,1-dichloroethane, 1,1,1-trichloroethane, and trichlorofluoromethane 
were confirmed in POC well 13MW3.  In accordance with the pending Compliance Monitoring 
Plan, background monitoring for the confirmed additional Appendix IX constituents in 
upgradient wells 13MW1 and 13MW2 began in Third Quarter 2010, and will be completed in 
Second Quarter 2011.  During Third Quarter 2010 and Fourth Quarter 2010, the additional 
Appendix IX constituents were not detected in the upgradient wells at concentrations greater 
than their respective QLs.   
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1.0 INTRODUCTION 
 
 This document serves as the Annual Groundwater Monitoring Report for calendar year 
2010 for the Open Burning Ground (OBG; also known as Hazardous Waste Management Unit 
[HWMU] 13) located at the Radford Army Ammunition Plant (Radford AAP) in Radford, 
Virginia.  The Annual Groundwater Monitoring Report was compiled in accordance with the 
requirements specified in the Permit for the Treatment of Hazardous Waste by Open Burning 
(Permit) dated October 28, 2005.  The Annual Groundwater Monitoring Report presents the 
following set of information: basic information and unit identification, a description of the 
groundwater monitoring plan, a discussion of groundwater movement, updated potentiometric 
maps, a table of groundwater elevations, and detailed statistical evaluations of the analytical data.  
The report evaluates the analytical data from two semiannual sampling events performed during 
calendar year 2010.  Copies of field notes recorded during sample collection are included in 
Appendix A.  The laboratory analytical results for the calendar year 2010 semiannual monitoring 
events are included in Appendix B.   
 
 The OBG is the waste propellant burning ground.  Material that cannot be burned in the 
Explosive Waste Incinerators is open burned at this Unit.  Groundwater monitoring activities for 
calendar year 2010 were conducted in accordance with the proposed Groundwater Compliance 
Monitoring Plan, which was included in the Class 3 Permit Modification dated August 9, 2007, 
was reviewed and modified by the VDEQ in a memorandum dated October 24, 2007, and was 
further revised by the VDEQ following the January 23, 2008 meeting between Radford AAP and 
the VDEQ.  The Class 3 Permit Modification is pending final review for incorporation into the 
Permit.   
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2.0 ANNUAL GROUNDWATER MONITORING REPORT 
 
2.1 Waste Management Unit Information 
 

Unit Name: Open Burning Ground (OBG) 
 (Hazardous Waste Management Unit 13 [HWMU-13]) 
Owner/Operator: United States Army/Alliant Techsystems Inc. 
 
Unit Location: Radford AAP Horseshoe Area, Radford, Virginia 
 
Class: Hazardous Waste Management Unit 
Type: Waste Propellant Burning Ground 

 
2.2 Groundwater Monitoring Plan 
 

Monitoring Network 
Upgradient Well: 13MW1, 13MW2 
Point of Compliance Wells: 13MW3, 13MW4, 13MW5, 13MW6, 13MW7 

 
Monitoring Status: Compliance Monitoring Program 

 
CY 2010 Monitoring Events: 

Second Quarter 2010: April 27-28, 2010 
Fourth Quarter 2010: October 18-19, 2010 

 
2.3 Groundwater Movement 
 
 The static water level measurements gathered at the OBG during the 2010 monitoring 
events are summarized in Table 1.  Annual groundwater fluctuations ranged from 0.62 to 2.1 
feet.  As shown on the Potentiometric Surface Maps (Figures 1 and 2), groundwater movement 
beneath the site is generally to the south toward the New River.   
 
 For the purposes of this report, Darcian flow conditions were assumed for the alluvium 
and carbonate bedrock beneath the OBG.  As a result, the groundwater velocities were calculated 
by multiplying the hydraulic conductivity (determined from previously conducted slug tests) by 
the average hydraulic gradient across the site and dividing by an assumed effective porosity for 
the aquifer materials.  The average hydraulic gradient was determined by superimposing three 
evenly spaced flow line vectors over the Fourth Quarter 2010 Potentiometric Surface Map, 
measuring their lengths, calculating the head differential over the distances measured, and 
dividing the head differential by the length of the flow line vectors.  The three calculated 
gradients were then averaged to a single value.  Using this method, the average groundwater 
hydraulic gradient across the site based on Fourth Quarter 2010 groundwater elevations was 
calculated to be 0.004 ft/ft.  Historical slug test data for the site yielded an average hydraulic 
conductivity of 6.56 x 10-5 ft/second, which is consistent with literature values for carbonate rock 
and for clayey, silty sand, and gravel alluvium (Domenico and Schwartz, 1990).   
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 The estimated groundwater velocity across the site was calculated to be approximately 
5.67 x 10-2 ft/day or 21 ft/year, based on the following: 

• An average hydraulic conductivity of 6.56 x 10-5 ft/second. 

• An average hydraulic gradient of 0.004 ft/ft. 

• An assumed effective porosity of 0.40, based on a representative range of 
porosities for carbonate rock and clayey, silty sand and gravel alluvium 
(Domenico and Schwartz, 1990). 

 
 The actual groundwater flow velocities in the carbonate bedrock may vary as much as 
one to two orders of magnitude from the average velocity presented above depending on water 
level conditions and the distribution of secondary porosity.   
 
2.4 2010 Groundwater Monitoring Activities 
 
 Radford AAP began semiannual Detection monitoring at the OBG after the Permit went 
into effect in October 2005.  During Fourth Quarter 2005, carbon tetrachloride and perchlorate 
were detected at concentrations above their respective background concentrations, which 
prompted the need to develop a Compliance monitoring program.  As a result, during First 
Quarter 2006, all wells were sampled for the constituents listed in Appendix IX of 40 CFR Part 
264 to determine the Compliance Monitoring List.  The hazardous constituents detected during 
the initial Appendix IX analysis formed the basis for the Compliance Groundwater Monitoring 
List for the Unit.   
 
 Groundwater monitoring activities for calendar year 2010 were conducted in accordance 
with the proposed Groundwater Compliance Monitoring Plan dated February 2007, including 
the annual monitoring of the point of compliance (POC) wells for the constituents listed in 
Appendix IX of 40 CFR Part 264.  Copies of field notes recorded during sample collection 
activities are included in Appendix A.  The groundwater analytical data for the calendar year 
2010 semiannual monitoring events were evaluated in accordance with the procedures specified 
in the proposed Groundwater Compliance Monitoring Plan, including comparison to the 
proposed Groundwater Protection Standards (GPS).  As the proposed Groundwater Compliance 
Monitoring Plan is pending final review for incorporation into the Permit, the groundwater 
analytical data for calendar year 2010 were also compared to the background concentrations for 
the OBG previously calculated in the Constituent Background Values for the Compliance 
Groundwater Monitoring Program dated February 2007 (a copy of which is included in 
Appendix C).   
 
2.5 Groundwater Analytical Data Evaluation 
 

The groundwater samples collected during the calendar year 2010 events were analyzed 
for the constituents listed in Attachment V.B (Compliance Groundwater Monitoring List) of the 
proposed Groundwater Compliance Monitoring Plan.  Additionally, the groundwater samples 
collected from the POC wells during Second Quarter 2010 were analyzed for the constituents 
listed in Appendix IX of 40 CFR Part 264.  The constituents detected during the semiannual 
events and their corresponding concentrations, background values, and proposed GPS are listed 
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in Table 2.  The laboratory analytical results for the calendar year 2010 semiannual monitoring 
events are included in Appendix B.  The analytical data were validated in accordance with SW-
846, USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review, and USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review.  Data validation reports are included in Appendix B.  No data were rejected.   
 
2.5.1 Second Quarter 2010 
 
 Total barium, total chromium, and total nickel were detected in all monitoring wells 
(Table 2).  Total barium was detected in upgradient well 13MW2 at a concentration greater than 
the background concentration of 205.9 µg/l, but the total barium concentrations detected in all 
other monitoring wells were less than the background concentration.  The total chromium 
concentrations detected in all monitoring wells were less than the background concentration of 
112 µg/l.  Total nickel was detected in POC well 13MW7 at a concentration greater than the 
background concentration of 5 µg/l, but the total nickel concentrations detected in all other 
monitoring wells were less than the background concentration.  The total barium, total 
chromium, and total nickel concentrations detected in all of the monitoring wells were less than 
their proposed GPS of 2,000 µg/l, 112 µg/l, and 313 µg/l, respectively.  These detections are 
consistent with previous data. 
 
 Total selenium was detected in upgradient well 13MW1 and in POC wells 13MW5, 
13MW6, and 13MW7; however, the detected concentrations were less than the background 
concentration of 5 µg/l and the proposed GPS of 50 µg/l (Table 2).   
 
 Total zinc was detected in POC well 13MW4 at a concentration less than the background 
concentration of 5 µg/l, and in POC wells 13MW3 and 13MW7 at concentrations greater than 
the background concentration (Table 2).  However, the detected total zinc concentrations were 
less than the proposed GPS of 4,695 µg/l.  These detections are consistent with previous data. 
 
 Chloroform was detected in POC well 13MW3 at a concentration less than the 
background concentration of 1 µg/l and less than the proposed GPS of 80 µg/l (Table 2).  
Trichloroethene was detected in POC well 13MW3 at a concentration greater than the 
background concentration of 1 µg/l, and in POC wells 13MW4 and 13MW7 at concentrations 
less than the background concentration; however, the detected trichloroethene concentrations 
were less than the proposed GPS of 5 µg/l (Table 2).  These detections are consistent with 
previous data. 
 
 Carbon tetrachloride was detected in POC well 13MW3 at a concentration of 7.9 µg/l, 
which is greater than the background concentration and the proposed GPS of 5 µg/l (Table 2).  
Carbon tetrachloride was also detected in upgradient well 13MW2 at a concentration less than 
the quantitation limit of 0.5 µg/l.  Perchlorate was detected in POC well 13MW4 at a 
concentration of 143 µg/l, which is greater than the background concentration of 4 µg/l and the 
proposed GPS of 26 µg/l (Table 2).  These detections of carbon tetrachloride and perchlorate are 
consistent with previous data.  However, due to the fact that the detected concentrations in POC 
wells 13MW3 and 13MW4 are greater than their respective proposed GPS, Radford AAP is 
required to establish a Corrective Action Program for carbon tetrachloride and perchlorate that 
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meets the requirements of 40 CFR Part 264.100.  Radford AAP has submitted a Corrective 
Action Program for carbon tetrachloride and perchlorate, which is pending final review for 
incorporation into the Permit.   
 
2.5.2 Fourth Quarter 2010 
 
 Total barium was detected in all monitoring wells; however, all concentrations were less 
than the background concentration of 205.9 µg/l and the proposed GPS of 2,000 µg/l (Table 2).  
These detections are consistent with previous data. 
 
 Total chromium was detected in POC wells 13MW3, 13MW4 and 13MW5 at 
concentrations less than the background concentration of 112 µg/l and the proposed GPS for 
chromium of 112 µg/l (Table 2).  The detections of total chromium in these wells are generally 
consistent with previous data.   
 
 Total nickel was detected in POC well 13MW7 at a concentration greater than the 
background concentration of 5 µg/l; however, the detected total nickel concentration was less 
than the proposed GPS for nickel of 313 µg/l (Table 2).  The detection of total nickel in well 
13MW7 is generally consistent with previous data.   
 
 Total zinc was detected in POC wells 13MW4 and 13MW7 at concentrations greater than 
the background concentration of 5 µg/l; however, the detected total zinc concentrations were less 
than the proposed GPS for zinc of 4,695 µg/l (Table 2).  The detection of total zinc in wells 
13MW4 and 13MW7 is generally consistent with previous data.   
 
 Chloroform was detected in POC well 13MW3 at a concentration less than the 
background concentration of 1 µg/l and less than the proposed GPS of 80 µg/l (Table 2).  
Trichloroethene was detected in POC wells 13MW4 and 13MW7 at concentrations greater than 
the background concentration of 1 µg/l; however, the detected trichloroethene concentrations 
were less than the proposed GPS of 5 µg/l (Table 2).  These detections are consistent with 
previous data. 
 
 Perchlorate was detected in POC well 13MW4 at a concentration of 34.1 µg/l, which was 
greater than the background concentration of 4 µg/l and the proposed GPS of 26 µg/l.  
Perchlorate was also detected in POC well 13MW5 at a concentration of 6.36 µg/l, which was 
greater than the background concentration but below the proposed GPS.  These detections of 
perchlorate are consistent with previous data; however, due to the fact that the concentration 
detected in POC well 13MW4 is greater than the proposed GPS, Radford AAP is required to 
establish a Corrective Action Program for perchlorate that meets the requirements of 40 CFR 
Part 264.100.  Radford AAP has submitted a Corrective Action Program for perchlorate, which 
is pending final review for incorporation into the Permit.   
 
 Carbon tetrachloride was detected in POC well 13MW3 at a concentration of 4.2 µg/l, 
which is less than the background concentration and proposed GPS of 5 µg/l.  This detection of 
carbon tetrachloride is consistent with previous data; however, due to the fact that previous 
carbon tetrachloride concentrations detected in POC well 13MW3 have been greater than the 
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proposed GPS, Radford AAP is required to establish a Corrective Action Program for carbon 
tetrachloride that meets the requirements of 40 CFR Part 264.100.  Radford AAP has submitted a 
Corrective Action Program for carbon tetrachloride, which is pending final review for 
incorporation into the Permit.   
 
2.5.3 Annual Monitoring for Constituents Listed in Appendix IX of 40 CFR Part 264 
 
 The groundwater samples collected from the POC wells during Second Quarter 2010 
were analyzed for the constituents listed in Appendix IX of 40 CFR Part 264.  Upon receipt of 
the Second Quarter 2010 analytical data, Radford AAP notified the VDEQ of the initial detection 
of four additional Appendix IX constituents (1,1-dichloroethane, 1,1,1-trichloroethane, and 
trichlorofluoromethane in well 13MW3, and total vanadium in well 13MW5).  On June 23, 2010, 
Radford AAP collected verification samples to confirm or refute the detection of additional 
Appendix IX constituents in POC wells 13MW3 and 13MW5.  The verification sample results 
confirmed the presence of additional Appendix IX constituents 1,1-dichloroethane, 1,1,1-
trichloroethane, and trichlorofluoromethane in POC well 13MW3, but did not confirm the 
presence of vanadium in POC well 13MW5.  Therefore, additional Appendix IX constituents 
1,1-dichloroethane, 1,1,1-trichloroethane, and trichlorofluoromethane will be added to the 
proposed Compliance Monitoring List for the Unit.   
 
 In accordance with the pending Compliance Monitoring Plan, background monitoring for 
the confirmed additional Appendix IX constituents in upgradient wells 13MW1 and 13MW2 
began in Third Quarter 2010, and will be completed in Second Quarter 2011.  During Third 
Quarter 2010 and Fourth Quarter 2010, the additional Appendix IX constituents (1,1-
dichloroethane, 1,1,1-trichloroethane, and trichlorofluoromethane) were not detected in the 
upgradient wells at concentrations greater than their respective QLs.  The laboratory analytical 
results and data validation reports for the Third Quarter 2010 and Fourth Quarter 2010 
background monitoring for the confirmed additional Appendix IX constituents are included in 
Appendix B.   
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3.0 RECOMMENDATIONS 
 
 During the calendar year 2010 semiannual groundwater monitoring events, carbon 
tetrachloride was detected in POC well 13MW3 at a concentration greater than the proposed 
GPS of 5 µg/l during Second Quarter 2010, and perchlorate was detected in POC well 13MW4 at 
concentrations greater than the proposed GPS of 26 µg/l during both semiannual monitoring 
events.  As a result, Radford AAP is required to establish a Corrective Action Program for 
carbon tetrachloride and perchlorate that meets the requirements of 40 CFR Part 264.100.  
Radford AAP has submitted a Corrective Action Program for carbon tetrachloride and 
perchlorate, which is pending final review for incorporation into the Permit.   
 
 During annual monitoring for the constituents listed in Appendix IX of 40 CFR Part 264, 
additional constituents 1,1-dichloroethane, 1,1,1-trichloroethane, and trichlorofluoromethane 
were confirmed in POC well 13MW3.  In accordance with the pending Compliance Monitoring 
Plan, background monitoring for the confirmed additional Appendix IX constituents in 
upgradient wells 13MW1 and 13MW2 began in Third Quarter 2010, and will be completed in 
Second Quarter 2011.  During Third Quarter 2010 and Fourth Quarter 2010, the additional 
Appendix IX constituents were not detected in the upgradient wells at concentrations greater 
than their respective QLs.   
 
 Radford AAP will continue to monitoring groundwater at the OBG in accordance with 
the Groundwater Compliance Monitoring Plan until the Corrective Action Program is approved 
and implemented, at which time groundwater monitoring will be conducted in accordance with 
the Corrective Action and Groundwater Monitoring Program.   
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MONITORING ELEVATION
WELL ID TOP OF WELL DTW GW ELEV DTW GW ELEV
13MW1 1701.46 20.19 1681.27 22.06 1679.40
13MW2 1702.71 20.08 1682.63 22.09 1680.62
13MW3 1695.01 12.92 1682.09 12.30 1682.71
13MW4 1696.58 16.37 1680.21 17.63 1678.95
13MW5 1696.76 15.92 1680.84 18.02 1678.74
13MW6 1696.11 15.51 1680.60 17.40 1678.71
13MW7 1695.51 15.54 1679.97 16.73 1678.78

NOTES:
DTW: Depth to water from top of casing.
GW ELEV: Groundwater elevation.
All elevations in feet above mean sea level.
NM: Not measured.  

SECOND QUARTER 2010 FOURTH QUARTER 2010

TABLE 1

OPEN BURNING GROUND (HWMU-13)
GROUNDWATER ELEVATIONS - 2010

RADFORD ARMY AMMUNITION PLANT, RADFORD, VIRGINIA



13MW1 Q QL

Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

Antimony 7440-36-0CAS #

Second Quarter 2010 - U U U 5 6020U U U 6 6

Fourth Quarter 2010 U U U U 5 6020U U U 6 6

Arsenic 7440-38-2CAS #

Second Quarter 2010 U U U U 5 6020U U U 5 10

Fourth Quarter 2010 U U U U 5 6020U U U 5 10

Barium 7440-39-3CAS #

Second Quarter 2010 100 211 92.3 49.9 1 602070.2 74.5 77 205.9 2000

Fourth Quarter 2010 116 J 148 J 96.7 J 57.7 J 1 6020J96.2 J89.2 J146 205.9 2000

Beryllium 7440-41-7CAS #

Second Quarter 2010 - - U U 1 6020U U U -

Cadmium 7440-43-9CAS #

Second Quarter 2010 U U U U 1 6020U U U 1 5

Fourth Quarter 2010 U U U U 1 6020U U U 1 5

Chromium 7440-47-3CAS #

Second Quarter 2010 1.7 J 6.6 3 J 2.3 J 5 6020J4.4 J2.6 J3.7 112 112

Fourth Quarter 2010 U U 5.9 5.1 5 60205.4 U U 112 112

Cobalt 7440-48-4CAS #

Second Quarter 2010 - - U U 5 6020U U U -

Copper 7440-50-8CAS #

Second Quarter 2010 - - U U 5 6020U U U -

Lead 7439-92-1CAS #

Second Quarter 2010 U U U U 5 6020U U U 14 15

Fourth Quarter 2010 U U U U 5 6020U U U 14 15

Mercury 7439-97-6CAS #

Second Quarter 2010 U U U U 2 7470AU U U 2.52 2.52

Fourth Quarter 2010 - U U U 0.5 7470AU U U 2.52 2.52

Nickel 7440-02-0CAS #

Second Quarter 2010 2.4 J 2.3 J 1 J 2.1 J 5 6020J1.2 J1.4 71.9 5 313

Fourth Quarter 2010 U U U U 5 6020U U 36 5 313

Selenium 7782-49-2CAS #

Second Quarter 2010 3.7 J U U U 5 6020J2.5 J3 J3.2 5 50

Fourth Quarter 2010 U U U U 5 6020U U U 5 50

Silver 7440-22-4CAS #

Second Quarter 2010 U U U U 2 6020U U U 2.4 78.3
Fourth Quarter 2010 U U U U 2 6020U U U 2.4 78.3

Thallium 7440-28-0CAS #

Second Quarter 2010 - - U U 2 6020U U U -

Tin 7440-31-5CAS #

Second Quarter 2010 - - U U 15 6010BU U U -

Vanadium 7440-62-2CAS #

Second Quarter 2010 - - U U 5 6020U U U -

Zinc 7440-66-6CAS #

Second Quarter 2010 U U 8.2 4.4 J 5 6020U U 5.8 5 4695

Fourth Quarter 2010 U U U 7 5 6020U U 39.1 5 4695

Page 1 of 13
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Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

Sulfide 18496-25-8CAS #

Second Quarter 2010 - - U U 3000 9034U U U -

Perchlorate 14797-73-0CAS #

Second Quarter 2010 U U U 143 4 314.0U U U 4 26

Fourth Quarter 2010 U J U J U J 34.1 J 4 314.0J6.36 JU JU 4 26

Cyanide 57-12-5CAS #

Second Quarter 2010 - - U U 20 9012AU U U -

Acenaphthene 83-32-9CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Acenaphthylene 208-96-8CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Acetone 67-64-1CAS #

Second Quarter 2010 - - U U 5 8260BU U U -

Acetonitrile 75-05-8CAS #

Second Quarter 2010 - - U U 20 8260BU U U -

Acetophenone 98-86-2CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 224

Fourth Quarter 2010 U U U U 5 8270CU U U 10 224

2-Acetylaminofluorene 53-96-3CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Acrolein 107-02-8CAS #

Second Quarter 2010 - - U J U J 25 8260BJU JU JU -

Acrylonitrile 107-13-1CAS #

Second Quarter 2010 - - U U 5 8260BU U U -

Aldrin 309-00-2CAS #

Second Quarter 2010 - - U U 0.05 8081AU U U -

Allyl chloride 107-05-1CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

4-Aminobiphenyl 92-67-1CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Aniline 62-53-3CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Anthracene 120-12-7CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Aramite 140-57-8CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Benzene 71-43-2CAS #

Second Quarter 2010 U U U U 0.5 8260BU U U 5 5

Fourth Quarter 2010 U U U U 0.5 8260BU U U 5 5

Benzyl chloride 100-44-7CAS #

Second Quarter 2010 U U U U 0.5 8260BU U U 5 5

Fourth Quarter 2010 U U U U 0.5 8260BU U U 5 5

Benzyl alcohol 100-51-6CAS #

Second Quarter 2010 - - U J U J 5 8270CJU JU JU
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Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

Benzo[a]anthracene 56-55-3CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 0.0917

Fourth Quarter 2010 U U U U 5 8270CU U U 10 0.0917

Benzo[b]fluoranthene 205-99-2CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 0.0917

Fourth Quarter 2010 U U U U 5 8270CU U U 10 0.0917

Benzo[k]fluoranthene 207-08-9CAS #

Second Quarter 2010 U J U J U U 5 8270CU U U 10 0.917

Fourth Quarter 2010 U U U U 5 8270CU U U 10 0.917

Benzo[a]pyrene 50-32-8CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 0.2

Fourth Quarter 2010 U U U U 5 8270CU U U 10 0.2

Benzo[ghi]perylene 191-24-2CAS #

Second Quarter 2010 - - U U 5 8270CU U U

alpha-BHC 319-84-6CAS #

Second Quarter 2010 - - U U 0.05 8081AU U U -

beta-BHC 319-85-7CAS #

Second Quarter 2010 - - U U 0.05 8081AU U U -

delta-BHC 319-86-8CAS #

Second Quarter 2010 - - U U 0.05 8081AU U U -

gamma-BHC 58-89-9CAS #

Second Quarter 2010 - - U U 0.05 8081AU U U -

bis(2-Chloro-1-methylethyl)ether 108-60-1CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

bis(2-Chloroethoxy)methane 111-91-1CAS #

Second Quarter 2010 - - U U 5 8270CU U U

bis(2-Chloroethyl) ether 111-44-4CAS #

Second Quarter 2010 - - U U 5 8270CU U U

bis(2-Ethylhexyl)phthalate 117-81-7CAS #

Second Quarter 2010 U U U U 5 8270CU U U 6 6

Fourth Quarter 2010 U U U U 5 8270CU U U 6 6

Bromochloromethane 74-97-5CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Bromodichloromethane 75-27-4CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U

Bromoform 75-25-2CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U

Bromomethane 74-83-9CAS #

Second Quarter 2010 U U U U 0.5 8260BU U U 1 3.13

Fourth Quarter 2010 U U U U 0.5 8260BU U U 1 3.13

4-Bromophenyl phenyl ether 101-55-3CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

2-Butanone 78-93-3CAS #

Second Quarter 2010 - - U U 5 8260BU U U -
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Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

Butyl benzyl phthalate 85-68-7CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 3130

Fourth Quarter 2010 U U U U 5 8270CU U U 10 3130

Carbon disulfide 75-15-0CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Carbon tetrachloride 56-23-5CAS #

Second Quarter 2010 U 0.2 J 7.9 U 0.5 8260BU U U 5 5

Fourth Quarter 2010 U U 4.2 U 1 8260BU U U 5 5

Chlordane 57-74-9CAS #

Second Quarter 2010 - - U U 0.86 8081AU U U -

p-Chloroaniline 106-47-8CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Chlorobenzene 108-90-7CAS #

Second Quarter 2010 U U U U 0.5 8260BU U U 5 100

Fourth Quarter 2010 U U U U 0.5 8260BU U U 5 100

Chlorobenzilate 510-15-6CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Chloromethane 74-87-3CAS #

Second Quarter 2010 U U U U 0.5 8260BU U U 5 58.1

Fourth Quarter 2010 U U U U 0.5 8260BU U U 5 58.1

p-Chloro-m-cresol 59-50-7CAS #

Second Quarter 2010 - - U U 10 8270CU U U -

Chloroethane 75-00-3CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Chloroform 67-66-3CAS #

Second Quarter 2010 U U 0.6 U 0.5 8260BU U U 1 80

Fourth Quarter 2010 U U 0.6 U 0.5 8260BU U U 1 80

2-Chloronaphthalene 91-58-7CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

2-Chlorophenol 95-57-8CAS #

Second Quarter 2010 U U U U 10 8270CU U U 10 11.2

Fourth Quarter 2010 U J U J U J U J 10 8270CJU JU JU 10 11.2

4-Chlorophenyl phenyl ether 7005-72-3CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Chloroprene 126-99-8CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Chrysene 218-01-9CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Diethyl phthalate 84-66-2CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 12500

Fourth Quarter 2010 U U U U 5 8270CU U U 10 12500

2,4-Dinitrotoluene 121-14-2CAS #

Second Quarter 2010 U U U U 5 8330BU U U 10 31.3

Fourth Quarter 2010 U U U U 5 8330BU U U 10 31.3

p-Phenylenediamine 106-50-3CAS #

Second Quarter 2010 - - U J U J 50 8270CJU JU JU
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Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

Diphenylamine 122-39-4CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 391

2,4-Dichlorophenoxyacetic acid 94-75-7CAS #

Second Quarter 2010 - - U U 5 8151AU U U -

4,4'-DDD 72-54-8CAS #

Second Quarter 2010 - - U U 0.1 8081AU U U -

4,4'-DDE 72-55-9CAS #

Second Quarter 2010 - - U U 0.1 8081AU U U -

4,4'-DDT 50-29-3CAS #

Second Quarter 2010 - - U U 0.1 8081AU U U -

Diallate 2303-16-4CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Dibenz(a,h)anthracene 53-70-3CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 0.00917

Fourth Quarter 2010 U U U U 5 8270CU U U 10 0.00917

Dibenzofuran 132-64-9CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 10

Fourth Quarter 2010 U U U U 5 8270CU U U 10 10

Dibromochloromethane 124-48-1CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U

1,2-Dibromo-3-chloropropane 96-12-8CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

1,2-Dibromoethane 106-93-4CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Dibromomethane 74-95-3CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

1,2-Dichlorobenzene 95-50-1CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

1,3-Dichlorobenzene 541-73-1CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

1,4-Dichlorobenzene 106-46-7CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

3,3'-Dichlorobenzidine 91-94-1CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

trans-1,4-Dichloro-2-butene 110-57-6CAS #

Second Quarter 2010 - - U U 5 8260BU U U -

Dichlorodifluoromethane 75-71-8CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

1,1-Dichloroethane 75-34-3CAS #

Second Quarter 2010 - - 0.2 J U 0.5 8260BU U U -

Fourth Quarter 2010 U U U U 1 8260BU U U -

1,2-Dichloroethane 107-06-2CAS #

Second Quarter 2010 U U U U 0.5 8260BU U U 1 5

Fourth Quarter 2010 U U U U 0.5 8260BU U U 1 5
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Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

1,1-Dichloroethene 75-35-4CAS #

Second Quarter 2010 U U U U 0.5 8260BU U U 1 7

Fourth Quarter 2010 U U U U 0.5 8260BU U U 1 7

trans-1,2-Dichloroethene 156-60-5CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U

2,4-Dichlorophenol 120-83-2CAS #

Second Quarter 2010 U J U J U U 10 8270CU U U 10 47

Fourth Quarter 2010 U U U U 10 8270CU U U 10 47

2,6-Dichlorophenol 87-65-0CAS #

Second Quarter 2010 - - U U 10 8270CU U U -

cis-1,3-Dichloropropene 10061-01-5CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

trans-1,3-Dichloropropene 10061-02-6CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Dieldrin 60-57-1CAS #

Second Quarter 2010 - - U U 0.1 8081AU U U -

1,2-Dichloropropane 78-87-5CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U

O,O-Diethyl O-2-pyrazinyl 297-97-2CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Dimethoate 60-51-5CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

p-(Dimethylamino)azobenzene 60-11-7CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

7,12-Dimethylbenz[a]anthracene 57-97-6CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

3,3'-Dimethylbenzidine 119-93-7CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 10
Fourth Quarter 2010 U U U U 5 8270CU U U 10 10

a,a-Dimethylphenethylamine 122-09-8CAS #

Second Quarter 2010 - - U J U J 50 8270CJU JU JU -

2,4-Dimethylphenol 105-67-9CAS #

Second Quarter 2010 - - U U 10 8270CU U U -

Dimethyl phthalate 131-11-3CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 10

Fourth Quarter 2010 U U U U 5 8270CU U U 10 10

Di-n-butyl phthalate 84-74-2CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 1570

Fourth Quarter 2010 U U U U 5 8270CU U U 10 1570

m-Dinitrobenzene 99-65-0CAS #

Second Quarter 2010 U U U U 2.5 8330BU U U 2.5 1.57

Fourth Quarter 2010 U U U U 2.5 8330BU U U 2.5 1.57

4,6-Dinitro-o-cresol 534-52-1CAS #

Second Quarter 2010 - - U U 10 8270CU U U -

2,4-Dinitrophenol 51-28-5CAS #

Second Quarter 2010 - - U J U J 10 8270CJU JU JU -
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Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

2,6-Dinitrotoluene 606-20-2CAS #

Second Quarter 2010 U U U U 5 8330BU U U 5 15.7

Fourth Quarter 2010 U U U U 5 8330BU U U 5 15.7

Dinoseb 88-85-7CAS #

Second Quarter 2010 - - U U 2.5 8151AU U U

Di-n-octyl phthalate 117-84-0CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 313

Fourth Quarter 2010 U U U U 5 8270CU U U 10 313

1,4-Dioxane 123-91-1CAS #

Second Quarter 2010 - - U U 100 8260BU U U -

Disulfoton 298-04-4CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Endosulfan I 959-98-8CAS #

Second Quarter 2010 - - U U 0.05 8081AU U U -

Endosulfan II 33213-65-9CAS #

Second Quarter 2010 - - U U 0.1 8081AU U U -

Endosulfan sulfate 1031-07-8CAS #

Second Quarter 2010 - - U J U J 0.1 8081AJU JU JU -

Endrin 72-20-8CAS #

Second Quarter 2010 - - U U 0.1 8081AU U U -

Endrin aldehyde 7421-93-4CAS #

Second Quarter 2010 - - U J U J 0.1 8081AJU JU JU -

Ethylbenzene 100-41-4CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Ethyl methacrylate 97-63-2CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Ethyl methanesulfonate 62-50-0CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Famphur 52-85-7CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Fluoranthene 206-44-0CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 626

Fourth Quarter 2010 U U U U 5 8270CU U U 10 626

Fluorene 86-73-7CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Heptachlor 76-44-8CAS #

Second Quarter 2010 - - U U 0.05 8081AU U U -

Heptachlor epoxide 1024-57-3CAS #

Second Quarter 2010 - - U U 0.05 8081AU U U -

Hexachlorobenzene 118-74-1CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Hexachlorobutadiene 87-68-3CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Hexachlorocyclopentadiene 77-47-4CAS #

Second Quarter 2010 - - U U 5 8270CU U U
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Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

Hexachloroethane 67-72-1CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 4.78

Second Quarter 2010 U U U U 0.5 8260BU U U 10 4.78
Fourth Quarter 2010 U U U U 5 8270CU U U 10 4.78

Fourth Quarter 2010 U U U U 0.5 8260BU U U 10 4.78

Hexachlorophene 70-30-4CAS #

Second Quarter 2010 - - U J U J 40 8270CJU JU JU -

Hexachloropropene 1888-71-7CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

2-Hexanone 591-78-6CAS #

Second Quarter 2010 - - U U 5 8260BU U U -

Indeno[1,2,3-cd]pyrene 193-39-5CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 0.0917

Fourth Quarter 2010 U U U U 5 8270CU U U 10 0.0917

Iodomethane 74-88-4CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Isobutyl alcohol 78-83-1CAS #

Second Quarter 2010 - - U U 25 8260BU U U -

Isodrin 465-73-6CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Isophorone 78-59-1CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Isosafrole 120-58-1CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Kepone 143-50-0CAS #

Second Quarter 2010 - - U J U J 5 8270CJU JU JU -

Methacrylonitrile 126-98-7CAS #

Second Quarter 2010 - - U U 5 8260BU U U -

Methylene chloride 75-09-2CAS #

Second Quarter 2010 U U U U 0.5 8260BU U U 5 5

Fourth Quarter 2010 U U U U 1 8260BU U U 5 5

Methapyrilene 91-80-5CAS #

Second Quarter 2010 - - U J U J 5 8270CJU JU JU -

Methoxychlor 72-43-5CAS #

Second Quarter 2010 - - U U 0.5 8081AU U U -

3-Methylcholanthrene 56-49-5CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Methyl methacrylate 80-62-6CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Methyl methane sulfonate 66-27-3CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

2-Methylnaphthalene 91-57-6CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Methyl parathion 298-00-0CAS #

Second Quarter 2010 - - U U 5 8270CU U U -
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Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

4-Methyl-2-pentanone 108-10-1CAS #

Second Quarter 2010 - - U U 5 8260BU U U -

2-Methylphenol 95-48-7CAS #

Second Quarter 2010 - - U U 10 8270CU U U -

3 & 4-Methylphenol m 108-39-4   p 106-44-5CAS #

Second Quarter 2010 U J U J U U 10 8270CU U U 20 78.3

Fourth Quarter 2010 U U U U 8 8270CU U U 20 78.3

Naphthalene 91-20-3CAS #

Second Quarter 2010 U U U U 0.5 8260BU U U 1 2.33

Fourth Quarter 2010 U U U U 0.5 8260BU U U 1 2.33

1,4-Naphthoquinone 130-15-4CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

1-Naphthylamine 134-32-7CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

2-Naphthylamine 91-59-8CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

o-Nitroaniline 88-74-4CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

m-Nitroaniline 99-09-2CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

p-Nitroaniline 100-01-6CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Nitrobenzene 98-95-3CAS #

Second Quarter 2010 U J U J U U 5 8270CU U U 10 1.3

Fourth Quarter 2010 U U U U 5 8270CU U U 10 1.3

Nitroglycerin 55-63-0CAS #

Second Quarter 2010 U U U U 16 8332U U U 10000 10000

Fourth Quarter 2010 U U U U 16 8332U U U 10000 10000

o-Nitrophenol 88-75-5CAS #

Second Quarter 2010 - - U U 10 8270CU U U -

p-Nitrophenol 100-02-7CAS #

Second Quarter 2010 U J U J U U 10 8270CU U U 20 20

Fourth Quarter 2010 U U U U 10 8270CU U U 20 20

4-Nitroquinoline-1-oxide 56-57-5CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

N-Nitrosodi-n-butylamine 924-16-3CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

N-Nitrosodiethylamine 55-18-5CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

N-Nitrosodimethylamine 62-75-9CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

N-Nitrosodiphenylamine 86-30-6CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Fourth Quarter 2010 U U U U 5 8270CU U U -

N-Nitrosodipropylamine 621-64-7CAS #

Second Quarter 2010 - - U U 5 8270CU U U -
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Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

N-Nitrosomethylethylamine 10595-95-6CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

N-Nitrosomorpholine 59-89-2CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

N-Nitrosopiperidine 100-75-4CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

N-Nitrosopyrrolidine 930-55-2CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

5-Nitroso-o-toluidine 99-55-8CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Parathion 56-38-2CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Pentachlorobenzene 608-93-5CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Pentachloroethane 76-01-7CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Pentachloronitrobenzene 82-68-8CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Pentachlorophenol 87-86-5CAS #

Second Quarter 2010 - - U U 10 8270CU U U -

Phenacetin 62-44-2CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Phenanthrene 85-01-8CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Phenol 108-95-2CAS #

Second Quarter 2010 U U U U 10 8270CU U U 10 4700

Fourth Quarter 2010 U U U U 10 8270CU U U 10 4700

Phorate 298-02-2CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

2-Picoline 109-06-8CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

PCBs 12674-11-2CAS #

Second Quarter 2010 - - U U 0.5 8082U U U

Pronamide 23950-58-5CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Propionitrile 107-12-0CAS #

Second Quarter 2010 - - U U 10 8260BU U U -

Pyrene 129-00-0CAS #

Second Quarter 2010 U U U U 5 8270CU U U 10 67.1

Fourth Quarter 2010 U U U U 5 8270CU U U 10 67.1

Pyridine 110-86-1CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Safrole 94-59-7CAS #

Second Quarter 2010 - - U U 5 8270CU U U -
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Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

Silvex 93-72-1CAS #

Second Quarter 2010 - - U U 2.5 8151AU U U

Styrene 100-42-5CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Sulfotep 3689-24-5CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Total TCDF 55722-27-5CAS #

Second Quarter 2010 - - U U 8280AU U U

Total PeCDF 30402-15-4CAS #

Second Quarter 2010 - - U U 8280AU U U

Total HxCDF 55684-94-1CAS #

Second Quarter 2010 - - U U 8280AU U U

Total TCDD 41903-57-5CAS #

Second Quarter 2010 - - U U 8280AU U U

2,3,7,8-TCDD 1746-01-6CAS #

Second Quarter 2010 - - U U 8280AU U U

Total PeCDD 36088-22-9CAS #

Second Quarter 2010 - - U U 8280AU U U

Total HxCDD 34465-46-8CAS #

Second Quarter 2010 - - U U 8280AU U U

2,4,5-Trichlorophenoxyacetic acid 93-76-5CAS #

Second Quarter 2010 - - U U 2.5 8151AU U U -

1,2,4,5-Tetrachlorobenzene 95-94-3CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

1,1,1,2-Tetrachloroethane 630-20-6CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

1,1,2,2-Tetrachloroethane 79-34-5CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Tetrachloroethene 127-18-4CAS #

Second Quarter 2010 U U U U 0.5 8260BU U U 1 5

Fourth Quarter 2010 U U U U 1 8260BU U U 1 5

2,3,4,6-Tetrachlorophenol 58-90-2CAS #

Second Quarter 2010 - - U U 10 8270CU U U -

Toluene 108-88-3CAS #

Second Quarter 2010 U U U U 0.5 8260BU U U 5 1000

Fourth Quarter 2010 U U U U 1 8260BU U U 5 1000

o-Toluidine 95-53-4CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

Toxaphene 8001-35-2CAS #

Second Quarter 2010 - - U U 2.5 8081AU U U -

1,2,4-Trichlorobenzene 120-82-1CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

1,1,1-Trichloroethane 71-55-6CAS #

Second Quarter 2010 - - 0.2 J U 0.5 8260BU U U -

Fourth Quarter 2010 U U U U 1 8260BU U U -
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13MW1 Q QL

Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

1,1,2-Trichloroethane 79-00-5CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U

Trichloroethene 79-01-6CAS #

Second Quarter 2010 U U 1.3 0.9 0.5 8260BU U J0.2 1 5

Fourth Quarter 2010 U U U 2.7 1 8260BU U 1.4 1 5

Trichlorofluoromethane 75-69-4CAS #

Second Quarter 2010 - - 0.4 J U 0.5 8260BU U U -

Fourth Quarter 2010 U U U U 1 8260BU U U -

2,4,5-Trichlorophenol 95-95-4CAS #

Second Quarter 2010 - - U U 10 8270CU U U -

2,4,6-Trichlorophenol 88-06-2CAS #

Second Quarter 2010 - - U U 10 8270CU U U -

1,2,3-Trichloropropane 96-18-4CAS #

Second Quarter 2010 - - U U 1 8260BU U U -

O,O,O-Triethyl phosphorothioate 126-68-1CAS #

Second Quarter 2010 - - U U 5 8270CU U U -

sym-Trinitrobenzene 99-35-4CAS #

Second Quarter 2010 U U U U 2.5 8330BU U U 2.5 470

Fourth Quarter 2010 U U U U 2.5 8330BU U U 2.5 470

Vinyl acetate 108-05-4CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U -

Vinyl chloride 75-01-4CAS #

Second Quarter 2010 U U U U 0.5 8260BU U U 1 2

Fourth Quarter 2010 U U U U 0.5 8260BU U U 1 2

Xylenes (Total) 1330-20-7CAS #

Second Quarter 2010 - - U U 0.5 8260BU U U
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13MW1 Q QL

Table 2:  Target Analyte Monitoring Results - Calendar Year 2010
Radford Army Ammunition Plant - Open Burning Ground - Groundwater Monitoring 
Upgradient wells = 13MW1 and 13MW2

Method

All Results in ug/L.

Analyte/Quarter 13MW2 Q 13MW3 Q 13MW4 Q 13MW5 Q 13MW6 Q 13MW7  Q Background GPS

  Definitions: QL Denotes quantitation limit.  U  Denotes analyte not detected at or above the detection limit or QL.  UA   Denotes analyte  
  not detected at or above  adjusted sample detection limit or QL.  J  Denotes analyte estimated due to quality 
  control reasons.  When used with "U"  (i.e., “UJ”),  denotes analyte  not detected at  or above detection limit or QL and the detection limit and QL are estimated
  control reasons.   When used with "UA" (i.e., “UAJ”), denotes analyte  not detected at or above adjusted detection limit or QL and adjusted detection limit and QL are
  due  to quality control reasons.  R  Denotes result rejected.  Q Denotes data validation qua lifier.  NS denotes not sampled.   
  NA denotes not analyzed.   
 
  See data validation report or laboratory deliverable for presentation of detection limits. 
 
  Note:  First Quarter 2006 – Appendix IX monitoring event.  For Appendix IX monitoring events, results reported to at or above the 
             detection limit.  Results between the detection l imit and QL are considered unquantifiable and estimated.  See laboratory deliverable  
             for presentation of detection limits.  
         Second Quarter 2006 – First semiannual sampling event, includes perchlorate confirmation via MS. 
         Third Quarter 2006 – Additional  sampling event – background data collec tion. 
             Fourth Quarter 2006 – Second semiannual sampling event. 
          Second Quarter 2007 - Appendix IX monitoring event.  For Appendix IX monitoring events, results reported to at or above the 
             detection limit.  Results between the detection l imit and QL are considered unquantifiable and estimated.  See laboratory deliverable  
             for presentation of detection limits. 
  Second Quarter 2008 - Appendix IX monitoring event.  For Appendix IX monitoring events, results reported to at or above the 
             detection limit.  Results between the detection l imit and QL are considered unquantifiable and estimated.  See laboratory deliverable  
             for presentation of detection limits. 
  Second Quarter 2009 - Appendix IX monitoring event.  For Appendix IX monitoring events, results reported to at or above the 
             detection limit.  Results between the detection l imit and QL are considered unquantifiable and estimated.  See laboratory deliverable  
             for presentation of detection limits. 
  Second Quarter 2010 - Appendix IX monitoring event.  For Appendix IX monitoring events, results reported to at or above the 
             detection limit.  Results between the detection l imit and QL are considered unquantifiable and estimated.  See laboratory deliverable  
             for presentation of detection limits. 
 
             Hexachlorophene analyzed and reported as a tentatively identified compound  
               (TIC) during First Quarter 2006, Second Quarter 2009, Second Quarter 2010). 
             For Dioxin results (Method 8280A), see laboratory report for sample specific QLs  (All results, not detected). 
  
GPS Denotes Groundwater Protec tion Standard.  GPS proposed (not final). 
Bis-e(ethylhexyl)phthalate QL is 10 ug/l for the Fourth Quarter 2007 event (>background and proposed GPS, 6 ug/l).  For this event, results evaluated  
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DAA JN:  B03204-101 1 December 20, 2006 

RADFORD ARMY AMMUNITION PLANT – OPEN BURNING GROUND 
CALCULATION OF CONSTITUENT BACKGROUND VALUES FOR THE 

COMPLIANCE GROUNDWATER MONITORING PROGRAM CONSTITUENTS 
 
 Draper Aden Associates calculated background values for the Compliance Groundwater 
Monitoring Program (CGMP) constituents for the Open Burning Ground located at the Radford 
Army Ammunition Plant (Radford AAP) in Radford, Virginia.  Background values were 
calculated for the additional CGMP constituents that are not on the Detection Groundwater 
Monitoring Program (DGMP) list.   
 

Previously the background values for the DGMP constituents were calculated in May 
2005.  With the exceptions of carbon tetrachloride, chlorobenzene, hexachloroethane, methyl 
chloride, methlyene chloride, and perchlorate, the background values for each constituent listed 
in the DGMP were calculated using the analytical data for upgradient wells 13MW1 and 13MW2 
from First Quarter 1996 through First Quarter 2005.  Groundwater monitoring for carbon 
tetrachloride, chlorobenzene, hexachloroethane, methyl chloride, methlyene chloride, and 
perchlorate began in Fourth Quarter 2003; therefore, the background values for those six 
constituents were calculated using the analytical data for upgradient wells 13MW1 and 13MW2 
from Fourth Quarter 2003 through First Quarter 2005.  The background value calculations were 
based on site-wide 95% confidence, 95% coverage upper prediction intervals.   

 
The background values for CGMP constituents not on the DGMP list were calculated 

using the analytical data for upgradient wells 13MW1 and 13MW2 from Fourth Quarter 2005 
through Fourth Quarter 2006.  The calculated background values for all target constituents are 
listed on Table 1.   
 
Background Data and Background Value Calculations 
 
 Statistical calculations of background values were performed using the analytical data 
from upgradient wells 13MW1 and 13MW2 as background data.  The methods of statistical 
analysis were dependent on the percentage of non-detects and the distribution of the background 
data.  All CGMP constituents not on the DGMP list were 100% non-detected (<LOQ) in the 
background wells.  The background values for these constituents were established as equal to 
their quantitation limits (QL).  The one exception was bis(2-ethylhexyl)phthalate for which the 
background value was established as 6 µg/l (USEPA Maximum Contaminant Level (MCL)) 
whereas its LOQ is 10 µg/l.  When GPS is less than the LOQ, constituent concentrations will be 
compared to the LOQ.    
 

Background Value = Quantitation Limit (QL) 
 

Constituent 
 

Sample Size 
 

% Non-Detects 
QL 

(µµµµg/l) 
Background Value 

(µµµµg/l) 
Cadmium 10 100 1 1 
Nickel 10 100 5 5 
Selenium 10 100 5 5 
Zinc 10 100 5 5 
Acetophenone 10 100 10 10 
Benzyl chloride 8 100 5 5 
Benzo[a]anthracene 10 100 10 10 



DAA JN:  B03204-101 2 December 20, 2006 

Background Value = Quantitation Limit (QL) 
 

Constituent 
 

Sample Size 
 

% Non-Detects 
QL 

(µµµµg/l) 
Background Value 

(µµµµg/l) 
Benzo[b]fluoranthene 10 100 10 10 
Benzo[k]fluoranthene 10 100 10 10 
Benzo[a]pyrene 10 100 10 10 
Chloromethane 10 100 5 5 
Bis(2-ethylhexyl)phthalate 10 100 10 6 
Butyl benzyl phthalate 10 100 10 10 
Chloroform 10 100 1 1 
2-Chlorophenol 10 100 10 10 
Dibenz(a, h)anthracene 10 100 10 10 
Dibenzofuran 10 100 10 10 
1,2-Dichloroethane 10 100 1 1 
1,1-Dichloroethene 10 100 1 1 
2,4-Dichlorophenol 10 100 10 10 
3,3’-Dimethylbenzidine 10 100 10 10 
Dimethyl phthalate 10 100 10 10 
m-Dinitrobenzene 10 100 2.5 2.5 
2,6-Dinitrotoluene 10 100 5 5 
Di-n-octyl phthalate 10 100 10 10 
Fluoranthene 10 100 10 10 
Indeno[1,2,3-cd]pyrene 10 100 10 10 
Bromomethane 10 100 1 1 
3&4-Methylphenol 10 100 20 20 
Naphthalene 10 100 1 1 
Nitrobenzene 10 100 10 10 
p-Nitrophenol 10 100 20 20 
Phenol 10 100 10 10 
Pyrene 10 100 10 10 
Tetrachloroethene 10 100 1 1 
Toluene 10 100 5 5 
Trichloroethene 10 100 1 1 
sym-Trinitrobenzene 10 100 2.5 2.5 
Vinyl chloride 10 100 1 1 
 
  



 

 

TABLE 1 
 

OPEN BURNING GROUND 
CALCULATED BACKGROUND VALUES 

 
Constituent Background Value 

(µµµµg/l unless otherwise noted) 
DGMP Parameters 

Antimony 6 
Arsenic 5 
Barium 228 
Chromium 112 
Lead 14.0 
Mercury 2.52 
Silver 2.4 
Acetone 25 
Benzene 5 
Carbon Tetrachloride 5 
Chlorobenzene 5 
Methyl chloride 5 
Methylene chloride 5 
Toluene 5 
2,4-Dinitrotoluene 10 
Di-n-butylphthalate 10 
Diethyl phthalate 10 
Diphenylamine 10 
Hexachloroethane 10 
Nitroglycerine 10 mg/l 
Perchlorate 4 
Total Phenols 20.0 
Nitrate 1,311 
Nitrite 100 
Sulfate 88,000 
Total Organic Carbon 10,600 
Total Organic Halides 54.5 
Specific Conductivity 6,870 µS/cm 
pH 5.72 – 7.80 pH units 

CGMP Parameters not on DGMP List 
Cadmium 1 
Nickel 5 
Selenium 5 
Zinc 5 
Acetophenone 10 
Benzyl chloride 5 
Benzo[a]anthracene 10 
Benzo[b]fluoranthene 10 
Benzo[k]fluoranthene 10 
Benzo[a]pyrene 10 
Chloromethane 5 
Bis(2-ethylhexyl)phthalate 6 



 

 

Constituent Background Value 
(µµµµg/l unless otherwise noted) 

Butyl benzyl phthalate 10 
Chloroform 1 
2-Chlorophenol 10 
Dibenz(a, h)anthracene 10 
Dibenzofuran 10 
1,2-Dichloroethane 1 
1,1-Dichloroethene 1 
2,4-Dichlorophenol 10 
3,3’-Dimethylbenzidine 10 
Dimethyl phthalate 10 
m-Dinitrobenzene 2.5 
2,6-Dinitrotoluene 5 
Di-n-octyl phthalate 10 
Fluoranthene 10 
Indeno[1,2,3-cd]pyrene 10 
Bromomethane 1 
3&4-Methylphenol 20 
Naphthalene 1 
Nitrobenzene 10 
p-Nitrophenol 20 
Phenol 10 
Pyrene 10 
Tetrachloroethene 1 
Toluene 5 
Trichloroethene 1 
sym-Trinitrobenzene 2.5 
Vinyl chloride 1 
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OPEN BURNING GROUND 

BACKGROUND VALUE CALCULATIONS FOR DGMP PARAMETERS 
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CASE NARRATIVE 
                                                              A0D300605 
                                                                                 
                                                                                 
                                                                                 
The following report contains the analytical results for six water samples submitted to 
TestAmerica North Canton by Draper Aden Associates from the RAAP, Radford, 
Virginia Site. The samples were received April 30, 2010, according to documented 
sample acceptance procedures.  
                                                                                 
The 8280A Dioxins/ Furans analysis was performed at the TestAmerica West 
Sacramento. Refer to the narrative provided in the West Sacramento package. 
                                                                                 
TestAmerica utilizes USEPA approved methods in all analytical work. The samples 
presented in this report were analyzed for the parameter(s) listed on the analytical 
methods summary page in accordance with the method(s) indicated.  Preliminary results 
were provided to Janet Frazier on May 14, 2010. A summary of QC data for these 
analyses is included at the back of the report.  
                                                                                 
TestAmerica North Canton attests to the validity of the laboratory data generated by 
TestAmerica facilities reported herein. All analyses performed by TestAmerica facilities 
were done using established laboratory SOPs that incorporate QA/QC procedures 
described in the applicable methods.  TestAmerica's operations groups have reviewed the 
data for compliance with the laboratory QA/QC plan, and data have been found to be 
compliant with laboratory protocols unless otherwise noted below.  
  
The test results in this report meet all NELAP requirements for parameters for which 
accreditation is required or available.  Any exceptions to NELAP requirements are noted 
in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, 
without the written approval of the laboratory.  
  
All parameters were evaluated to the method detection limit and include qualified results 
where applicable. 
 
Please refer to the Quality Control Elements Narrative following this case narrative for 
additional quality control information.  
  
If you have any questions, please call the Project Manager, Mark J. Loeb, at 330-497-
9396. 
  
This report is sequentially paginated.  The final page of the report is labeled as "END OF 
REPORT."   
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CASE NARRATIVE (continued) 
 

SUPPLEMENTAL QC INFORMATION 
  

SAMPLE RECEIVING 
  
The temperatures of the coolers upon sample receipt were 1.3, 1.4 and 1.6°C.   
  

GENERAL CHEMISTRY 
  
The analytical results met the requirements of the laboratory's QA/QC program.  
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QUALITY CONTROL ELEMENTS NARRATIVE 

TestAmerica conducts a quality assurance/quality control (QA/QC) program designed to provide scientifically valid and legally
defensible data.  Toward this end, several types of quality control indicators are incorporated into the QA/QC program, which is
described in detail in QA Policy, QA-003.  These indicators are introduced into the sample testing process to provide a mechanism for
the assessment of the analytical data.  Program or agency specific requirements take precedence over the requirements listed in this
narrative.

QC BATCH
Environmental samples are taken through the testing process in groups called QUALITY CONTROL BATCHES (QC batches).  A
QC batch contains up to twenty environmental samples of a similar matrix (water, soil) that are processed using the same reagents and
standards.  TestAmerica North Canton requires that each environmental sample be associated with a QC batch.  

Several quality control samples are included in each QC batch and are processed identically to the twenty environmental samples.  

For SW846/RCRA methods, QC samples include a METHOD BLANK (MB), a LABORATORY CONTROL SAMPLE (LCS) and,
where appropriate, a MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) pair or a MATRIX SPIKE/SAMPLE
DUPLICATE (MS/DU) pair.  If there is insufficient sample to perform an MS/MSD or an MS/DU, then a LABORATORY
CONTROL SAMPLE DUPLICATE (LCSD) is included in the QC batch. 

For 600 series/CWA methods, QC samples include a METHOD BLANK (MB), a LABORATORY CONTROL SAMPLE (LCS) and,
where appropriate, a MATRIX SPIKE (MS).  An MS is prepared and analyzed at a 10% frequency for GC Methods and at a 5%
frequency for GC/MS methods. 

LABORATORY CONTROL SAMPLE
The Laboratory Control Sample is a QC sample that is created by adding known concentrations of a full or partial set of target
analytes to a matrix similar to that of the environmental samples in the QC batch.  Multi peak responders may not be included in the
target spike list due to co-elution.  The LCS analyte recovery results are used to monitor the analytical process and provide evidence
that the laboratory is performing the method within acceptable guidelines.  All control analytes indicated by a bold type in the LCS
must meet acceptance criteria.  Failure to meet the established recovery guidelines requires the repreparation and reanalysis of all
samples in the QC batch.  Comparison of only the failed parameters from the first batch are evaluated.  The only exception to the
rework requirement is that if the LCS recoveries are biased high and the associated sample is ND (non-detected) for the parameter(s)
of interest, the batch is acceptable.

At times, a Laboratory Control Sample Duplicate (LCSD) is also included in the QC batch.  An LCSD is a QC sample that is created
and handled identically to the LCS.  Analyte recovery data from the LCSD is assessed in the same way as that of the LCS.  The
LCSD recoveries, together with the LCS recoveries, are used to determine the reproducibility (precision) of the analytical system.
Precision data are expressed as relative percent differences (RPDs).  If the RPD fails for an LCS/LCSD and yet the recoveries are
within acceptance criteria, the batch is still acceptable.
 
METHOD BLANK
The Method Blank is a QC sample consisting of all the reagents used in analyzing the environmental samples contained in the QC
batch. Method Blank results are used to determine if interference or contamination in the analytical system could lead to the reporting
of false positive data or elevated analyte concentrations.  All target analytes must be below the reporting limits (RL) or the associated
sample(s) must be ND except under the following circumstances: 

• Common organic contaminants may be present at concentrations up to 5 times the reporting limits.  Common metals
contaminants may be present at concentrations up to 2 times the reporting limit, or the reported blank concentration must be
twenty fold less than the concentration reported in the associated environmental samples.  (See common laboratory contaminants
listed in the table.)

Volatile (GC or GC/MS) Semivolatile (GC/MS) Metals ICP-MS Metals ICP Trace
Methylene Chloride,
Acetone, 2-Butanone

Phthalate Esters Copper, Iron, Zinc,
Lead, Calcium,
Magnesium, Potassium,
Sodium, Barium,
Chromium, Manganese

Copper, Iron, Zinc, Lead
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TestAmerica Certifications and Approvals:
The laboratory is certified for the analytes listed on the documents below.  These are available upon request.
California (#01144CA), Connecticut (#PH-0590), Florida (#E87225),
Illinois (#200004), Kansas (#E10336), Minnesota (#39-999-348), New Jersey (#OH001), New York (#10975), Nevada
(#OH-000482008A), OhioVAP (#CL0024), Pennsylvania (#008), West Virginia (#210), Wisconsin (#999518190),NAVY,
ARMY, USDA Soil Permit

N:\QAQC\Customer Service\Narrative - Combined RCRA _CWA 032609.doc

QUALITY CONTROL ELEMENTS NARRATIVE (continued)

• Organic blanks will be accepted if compounds detected in the blank are present in the associated samples at levels 10 times the
blank level.   Inorganic blanks will be accepted if elements detected in the blank are present in the associated samples at 20 times
the blank level.

• Blanks will be accepted if the compounds/elements detected are not present in any of the associated environmental samples.  

 Failure to meet these Method Blank criteria requires the repreparation and reanalysis of all samples in the QC batch.  

MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A Matrix Spike and a Matrix Spike Duplicate are a pair of environmental samples to which known concentrations of a full or partial
set of target analytes are added.  The MS/MSD results are determined in the same manner as the results of the environmental sample
used to prepare the MS/MSD.  The analyte recoveries and the relative percent differences (RPDs) of the recoveries are calculated and
used to evaluate the effect of the sample matrix on the analytical results.  Due to the potential variability of the matrix of each sample,
the MS/MSD results may not have an immediate bearing on any samples except the one spiked; therefore, the associated batch
MS/MSD may not reflect the same compounds as the samples contained in the analytical report.  When these MS/MSD results fail to
meet acceptance criteria, the data is evaluated.  If the LCS is within acceptance criteria, the batch is considered acceptable.  

For certain methods, a Matrix Spike/Sample Duplicate (MS/DU) may be included in the QC batch in place of the MS/MSD.  For the
parameters (i.e. pH, ignitability) where it is not possible to prepare a spiked sample, a Sample Duplicate may be included in the QC
batch.  However, a Sample Duplicate is less likely to provide usable precision statistics depending on the likelihood of finding
concentrations below the standard reporting limit.  When the Sample Duplicate result fails to meet acceptance criteria, the data is
evaluated.

For certain methods (600 series methods/CWA), a Matrix Spike is required in place of a Matrix Spike/Matrix Spike Duplicate
(MS/MSD) or Matrix Spike/Sample Duplicate (MS/DU).

The acceptance criteria do not apply to samples that are diluted. 

SURROGATE COMPOUNDS
In addition to these batch-related QC indicators, each organic environmental and QC sample is spiked with surrogate compounds.
Surrogates are organic chemicals that behave similarly to the analytes of interest and that are rarely present in the environment.
Surrogate recoveries are used to monitor the individual performance of a sample in the analytical system. 

If surrogate recoveries are biased high in the LCS, LCSD, or the Method Blank, and the associated sample(s) are ND, the batch is
acceptable.  Otherwise, if the LCS, LCSD, or Method Blank surrogate(s) fail to meet recovery criteria, the entire sample batch is
reprepared and reanalyzed.  If the surrogate recoveries are outside criteria for environmental samples, the samples will be reprepared
and reanalyzed unless there is objective evidence of matrix interference or if the sample dilution is greater than the threshold outlined
in the associated method SOP.

The acceptance criteria do not apply to samples that are diluted. All other surrogate recoveries will be reported.  

For the GC/MS BNA methods, the surrogate criterion is that two of the three surrogates for each fraction must meet acceptance
criteria.  The third surrogate must have a recovery of ten percent or greater.

For the Pesticide and PCB methods, the surrogate criterion is that one of two surrogate compounds must meet acceptance criteria.
The second surrogate must have a recovery of 10% or greater.
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EXECUTIVE SUMMARY - Detection HighlightsEXECUTIVE SUMMARY - Detection Highlights

A0D300605A0D300605                                           

REPORTING             ANALYTICAL
PARAMETER_____________________________  RESULT__________ LIMIT__________ UNITS__________ METHOD_________________

NO DETECTABLE PARAMETERSNO DETECTABLE PARAMETERS
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METHODS SUMMARYMETHODS SUMMARY

A0D300605A0D300605 

ANALYTICAL       PREPARATION
PARAMETER__________________________________________________ METHOD_______________  METHOD_______________

Dioxins/Furans, HRGC/LRMS (8280A)                  SW846 8280A      SW846 8280A
Sulfides, Total 9030B/9034                         SW846 9030B/903  SW846 9030B/903

References:References:

SW846     "Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates.
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SAMPLE SUMMARYSAMPLE SUMMARY

A0D300605A0D300605                                           

SAMPLED  SAMP
WO #_____ SAMPLE#_______ CLIENT SAMPLE ID________________________________________________________________ DATE________ TIME_____

L0VEC   001   13MW3                                                            04/27/10 07:45
L0VEF   002   13MW4                                                            04/27/10 08:55
L0VEG   003   13MWDUP                                                          04/27/10 09:10
L0VEH   004   13MW5                                                            04/28/10 08:55
L0VEJ   005   13MW6                                                            04/28/10 07:35
L0VEL   006   13MW7                                                            04/28/10 10:55

NOTE(S):NOTE(S):__________________________________________________________________________________________________________________________________________________________________________________________
- The analytical results of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND" were not detected at or above the stated limit.

- This report must not be reproduced, except in full, without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.
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Draper Aden Associates IncDraper Aden Associates Inc

Client Sample ID: 13MW3Client Sample ID: 13MW3

General ChemistryGeneral Chemistry

Lot-Sample #...:Lot-Sample #...: A0D300605-001   Work Order #...:Work Order #...: L0VEC          Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/27/10 07:45  Date Received..:Date Received..: 04/30/10

PREPARATION-   PREP
PARAMETER____________________ RESULT__________ RL_______ UNITS__________ METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Acid-soluble sulfide ND         3.0     mg/L       SW846 9030B/9034  05/04/10       0124303

Dilution Factor: 1         MDL............: 0.94
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Draper Aden Associates IncDraper Aden Associates Inc

Client Sample ID: 13MW4Client Sample ID: 13MW4

General ChemistryGeneral Chemistry

Lot-Sample #...:Lot-Sample #...: A0D300605-002   Work Order #...:Work Order #...: L0VEF          Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/27/10 08:55  Date Received..:Date Received..: 04/30/10

PREPARATION-   PREP
PARAMETER____________________ RESULT__________ RL_______ UNITS__________ METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Acid-soluble sulfide ND         3.0     mg/L       SW846 9030B/9034  05/04/10       0124303

Dilution Factor: 1         MDL............: 0.94
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Draper Aden Associates IncDraper Aden Associates Inc

Client Sample ID: 13MWDUPClient Sample ID: 13MWDUP

General ChemistryGeneral Chemistry

Lot-Sample #...:Lot-Sample #...: A0D300605-003   Work Order #...:Work Order #...: L0VEG          Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/27/10 09:10  Date Received..:Date Received..: 04/30/10

PREPARATION-   PREP
PARAMETER____________________ RESULT__________ RL_______ UNITS__________ METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Acid-soluble sulfide ND         3.0     mg/L       SW846 9030B/9034  05/04/10       0124303

Dilution Factor: 1         MDL............: 0.94
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Draper Aden Associates IncDraper Aden Associates Inc

Client Sample ID: 13MW5Client Sample ID: 13MW5

General ChemistryGeneral Chemistry

Lot-Sample #...:Lot-Sample #...: A0D300605-004   Work Order #...:Work Order #...: L0VEH          Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/28/10 08:55  Date Received..:Date Received..: 04/30/10

PREPARATION-   PREP
PARAMETER____________________ RESULT__________ RL_______ UNITS__________ METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Acid-soluble sulfide ND         3.0     mg/L       SW846 9030B/9034  05/04/10       0124303

Dilution Factor: 1         MDL............: 0.94
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Draper Aden Associates IncDraper Aden Associates Inc

Client Sample ID: 13MW6Client Sample ID: 13MW6

General ChemistryGeneral Chemistry

Lot-Sample #...:Lot-Sample #...: A0D300605-005   Work Order #...:Work Order #...: L0VEJ          Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/28/10 07:35  Date Received..:Date Received..: 04/30/10

PREPARATION-   PREP
PARAMETER____________________ RESULT__________ RL_______ UNITS__________ METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Acid-soluble sulfide ND         3.0     mg/L       SW846 9030B/9034  05/04/10       0124303

Dilution Factor: 1         MDL............: 0.94
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Draper Aden Associates IncDraper Aden Associates Inc

Client Sample ID: 13MW7Client Sample ID: 13MW7

General ChemistryGeneral Chemistry

Lot-Sample #...:Lot-Sample #...: A0D300605-006   Work Order #...:Work Order #...: L0VEL          Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/28/10 10:55  Date Received..:Date Received..: 04/30/10

PREPARATION-   PREP
PARAMETER____________________ RESULT__________ RL_______ UNITS__________ METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Acid-soluble sulfide ND         3.0     mg/L       SW846 9030B/9034  05/04/10       0124303

Dilution Factor: 1         MDL............: 0.94
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METHOD BLANK REPORTMETHOD BLANK REPORT

General ChemistryGeneral Chemistry

Client Lot #...:Client Lot #...: A0D300605                                      Matrix.........:Matrix.........: WATER

REPORTING                              PREPARATION-   PREP
PARAMETER__________________ RESULT__________ LIMIT_________ UNITS__________ METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Acid-soluble sulfide        Work Order #: L00MC1AA  MB Lot-Sample #: A0E040000-303

ND         3.0       mg/L       SW846 9030B/9034  05/04/10       0124303
Dilution Factor: 1

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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LABORATORY CONTROL SAMPLE EVALUATION REPORTLABORATORY CONTROL SAMPLE EVALUATION REPORT

General ChemistryGeneral Chemistry

Client Lot #...:Client Lot #...: A0D300605                                      Matrix.........:Matrix.........: WATER

PERCENT     RECOVERY                         PREPARATION-      PREP
PARAMETER___________     RECOVERY________   LIMITS__________   METHOD_________________    ANALYSIS DATE______________    BATCH #_______
Acid-soluble sulfide        Work Order #: L00MC1AC  LCS Lot-Sample#: A0E040000-303

105        (70 - 130)   SW846 9030B/9034        05/04/10       0124303
Dilution Factor: 1

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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LABORATORY CONTROL SAMPLE DATA REPORTLABORATORY CONTROL SAMPLE DATA REPORT

General ChemistryGeneral Chemistry

Client Lot #...:Client Lot #...: A0D300605                                      Matrix.........:Matrix.........: WATER

SPIKE   MEASURED            PERCNT                   PREPARATION-   PREP
PARAMETER____________ AMOUNT_______ AMOUNT________ UNITS__________ RECVRY______ METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Acid-soluble sulfide        Work Order #: L00MC1AC  LCS Lot-Sample#: A0E040000-303

8.7     9.2      mg/L       105    SW846 9030B/9034     05/04/10    0124303
Dilution Factor: 1

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE EVALUATION REPORTMATRIX SPIKE SAMPLE EVALUATION REPORT

General ChemistryGeneral Chemistry

Client Lot #...:Client Lot #...: A0D300605                                      Matrix.........:Matrix.........: WATER
Date Sampled...:Date Sampled...: 04/27/10 10:50 Date Received..:Date Received..: 04/30/10

PERCENT  RECOVERY        RPD                       PREPARATION-   PREP
PARAMETER___________  RECOVERY________ LIMITS__________ RPD____ LIMITS______  METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Acid-soluble sulfide        WO#: L0VC21AC-MS/L0VC21AD-MSD  MS Lot-Sample #: A0D300597-002

100      (27 - 124)              SW846 9030B/9034     05/04/10    0124303
100      (27 - 124) 0.0  (0-20)  SW846 9030B/9034     05/04/10    0124303

Dilution Factor: 1

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE DATA REPORTMATRIX SPIKE SAMPLE DATA REPORT

General ChemistryGeneral Chemistry

Client Lot #...:Client Lot #...: A0D300605                                      Matrix.........:Matrix.........: WATER
Date Sampled...:Date Sampled...: 04/27/10 10:50 Date Received..:Date Received..: 04/30/10

SAMPLE SPIKE   MEASRD             PERCNT                    PREPARATION-   PREP
PARAMETER__________ AMOUNT______ AMT_______ AMOUNT_______ UNITS__________ RECVRY______ RPD____ METHOD_____________ ANALYSIS DATE______________ BATCH #_______
Acid-soluble sulfide        WO#: L0VC21AC-MS/L0VC21AD-MSD  MS Lot-Sample #: A0D300597-002

ND      8.7     8.7     mg/L       100         SW846 9030B/9    05/04/10    0124303
ND      8.7     8.7     mg/L       100    0.0  SW846 9030B/9    05/04/10    0124303

Dilution Factor: 1

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE EVALUATION REPORTMATRIX SPIKE SAMPLE EVALUATION REPORT

General ChemistryGeneral Chemistry

Client Lot #...:Client Lot #...: A0D300605                                      Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/28/10 08:55 Date Received..:Date Received..: 04/30/10

PERCENT  RECOVERY        RPD                       PREPARATION-   PREP
PARAMETER___________  RECOVERY________ LIMITS__________ RPD____ LIMITS______  METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Acid-soluble sulfide        WO#: L0VEH1AF-MS/L0VEH1AG-MSD  MS Lot-Sample #: A0D300605-004

81       (27 - 124)              SW846 9030B/9034     05/04/10    0124303
86       (27 - 124) 5.6  (0-20)  SW846 9030B/9034     05/04/10    0124303

Dilution Factor: 1

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE DATA REPORTMATRIX SPIKE SAMPLE DATA REPORT

General ChemistryGeneral Chemistry

Client Lot #...:Client Lot #...: A0D300605                                      Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/28/10 08:55 Date Received..:Date Received..: 04/30/10

SAMPLE SPIKE   MEASRD             PERCNT                    PREPARATION-   PREP
PARAMETER__________ AMOUNT______ AMT_______ AMOUNT_______ UNITS__________ RECVRY______ RPD____ METHOD_____________ ANALYSIS DATE______________ BATCH #_______
Acid-soluble sulfide        WO#: L0VEH1AF-MS/L0VEH1AG-MSD  MS Lot-Sample #: A0D300605-004

ND      8.7     7.1     mg/L       81          SW846 9030B/9    05/04/10    0124303
ND      8.7     7.5     mg/L       86     5.6  SW846 9030B/9    05/04/10    0124303

Dilution Factor: 1

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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TA, North Canton
9030 Sulfide Logsheet

TestAmerica, North Canton
9030  Sulfide Logsheet

Prep Date 05/04/10 Batch 0124303
Anal Date 05/04/10

Lcs No. SD0006
Analyst BW Prep Date 04/23/10

Titrant Sodium
Name Thiosulfate Iodine  
Normality 0.0255  Normality 0.0278

Standardization 04/23/10  Date 05/04/10
Intials BW  Intials BW

 
Sample Sample dil Titrant Final Conc Time QC/Calc

No. Vol Vol (ml) mg/L or mg/kg
50 ml soluble/total

 

5 gram all solids

BLK 50 1 8.75 -0.23 14:26
LCS 50 1 7.60 9.15 14:26 TV=8.74
L0VC0 50 1 8.75 -0.23 14:26
L0VC2 50 1 8.75 -0.23 14:26
L0VC2 MS 50 1 7.65 8.74 14:26 TV=8.74
L0VC2 MSD 50 1 7.65 8.74 14:26
L0VC3 50 1 8.65 0.58 14:27
L0VC6 50 1 8.65 0.58 14:27
L0VC7 50 1 8.65 0.58 14:27  
L0VC9 50 1 8.65 0.58 14:27
L0VEC 50 1 8.75 -0.23 14:27  
L0VEF 50 1 8.85 -1.05 14:27
L0VEG 50 1 8.80 -0.64 14:27
L0VEH 50 1 8.85 -1.05 14:27
L0VEH MS 50 1 7.85 7.11 14:27 TV=8.74
L0VEH MSD 50 1 7.80 7.52 14:27
L0VEJ 50 1 8.80 -0.64 14:27
L0VEL 50 1 8.75 -0.23 14:27

50 1 71.17  
50 1 71.17
50 1 71.17  
50 1 71.17
50 1 71.17
50 1 71.17
50 1 71.17
50 1 71.17

Zinc Acetate: WR00349 NaThio: WR00063

Starch: WR00378 Iodine: WR00256

BLK 1 LCS 1

BLK 2 LCS 2
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Lot Number Sample Suffix Lab ID Test Prep Date Prepared by Analysis Date Analyzed by

TestAmerica North Canton

Sample Control Chain of Custody for General Chemistry

A0D300605 1 L0VEC1AC Sulfides, Total (9030B-dist/9034-titrat.) 05/04/10 Bruce Woodward 05/04/10 Bruce Woodward

A0D300605 2 L0VEF1AC Sulfides, Total (9030B-dist/9034-titrat.) 05/04/10 Bruce Woodward 05/04/10 Bruce Woodward

A0D300605 3 L0VEG1AC Sulfides, Total (9030B-dist/9034-titrat.) 05/04/10 Bruce Woodward 05/04/10 Bruce Woodward

A0D300605 4 L0VEH1AE Sulfides, Total (9030B-dist/9034-titrat.) 05/04/10 Bruce Woodward 05/04/10 Bruce Woodward

A0D300605 4 S L0VEH1AF Sulfides, Total (9030B-dist/9034-titrat.) 05/04/10 Bruce Woodward 05/04/10 Bruce Woodward

A0D300605 4 D L0VEH1AG Sulfides, Total (9030B-dist/9034-titrat.) 05/04/10 Bruce Woodward 05/04/10 Bruce Woodward

A0D300605 5 L0VEJ1AC Sulfides, Total (9030B-dist/9034-titrat.) 05/04/10 Bruce Woodward 05/04/10 Bruce Woodward

A0D300605 6 L0VEL1AC Sulfides, Total (9030B-dist/9034-titrat.) 05/04/10 Bruce Woodward 05/04/10 Bruce Woodward

N
orth C

anton
34



 

WEST SACRAMENTO DATA
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Draper Aden Associates IncDraper Aden Associates Inc

Client Sample ID: 13MW3Client Sample ID: 13MW3

Trace Level Organic CompoundsTrace Level Organic Compounds

Lot-Sample #...:Lot-Sample #...: A0D300605-001  Work Order #...:Work Order #...: L0VEC1AA       Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/27/10 07:45 Date Received..:Date Received..: 04/30/10
Prep Date......:Prep Date......: 05/07/10       Analysis Date..:Analysis Date..: 05/12/10
Prep Batch #...:Prep Batch #...: 0127096
Dilution Factor:Dilution Factor: 0.99

DETECTION
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ METHOD_________________
Total HxCDD                     ND               0.24       ng/L       SW846 8280A
Total HxCDF                     ND               0.31       ng/L       SW846 8280A
Total PeCDD                     ND               0.50       ng/L       SW846 8280A
Total PeCDF                     ND               0.45       ng/L       SW846 8280A
2,3,7,8-TCDD                    ND               0.15       ng/L       SW846 8280A
Total TCDD                      ND               2.8        ng/L       SW846 8280A
Total TCDF                      ND               0.26       ng/L       SW846 8280A

PERCENT          RECOVERY
INTERNAL STANDARDS______________________________  RECOVERY_______________  LIMITS__________
13C-2,3,7,8-TCDD                68               (25 - 150)
13C-2,3,7,8-TCDF                71               (25 - 150)
13C-1,2,3,6,7,8-HxCDD           75               (25 - 150)
13C-1,2,3,4,6,7,8-HpCDF         78               (25 - 150)

PERCENT          RECOVERY
SURROGATE______________________________  RECOVERY_______________  LIMITS__________
37Cl4-2,3,7,8-TCDD              89               (25 - 150)
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Draper Aden Associates IncDraper Aden Associates Inc

Client Sample ID: 13MW4Client Sample ID: 13MW4

Trace Level Organic CompoundsTrace Level Organic Compounds

Lot-Sample #...:Lot-Sample #...: A0D300605-002  Work Order #...:Work Order #...: L0VEF1AA       Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/27/10 08:55 Date Received..:Date Received..: 04/30/10
Prep Date......:Prep Date......: 05/07/10       Analysis Date..:Analysis Date..: 05/12/10
Prep Batch #...:Prep Batch #...: 0127096
Dilution Factor:Dilution Factor: 0.99

DETECTION
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ METHOD_________________
Total HxCDD                     ND               0.28       ng/L       SW846 8280A
Total HxCDF                     ND               0.28       ng/L       SW846 8280A
Total PeCDD                     ND               0.56       ng/L       SW846 8280A
Total PeCDF                     ND               0.49       ng/L       SW846 8280A
2,3,7,8-TCDD                    ND               0.27       ng/L       SW846 8280A
Total TCDD                      ND               2.7        ng/L       SW846 8280A
Total TCDF                      ND               0.38       ng/L       SW846 8280A

PERCENT          RECOVERY
INTERNAL STANDARDS______________________________  RECOVERY_______________  LIMITS__________
13C-2,3,7,8-TCDD                74               (25 - 150)
13C-2,3,7,8-TCDF                72               (25 - 150)
13C-1,2,3,6,7,8-HxCDD           76               (25 - 150)
13C-1,2,3,4,6,7,8-HpCDF         82               (25 - 150)

PERCENT          RECOVERY
SURROGATE______________________________  RECOVERY_______________  LIMITS__________
37Cl4-2,3,7,8-TCDD              83               (25 - 150)

North Canton 38



Draper Aden Associates IncDraper Aden Associates Inc

Client Sample ID: 13MWDUPClient Sample ID: 13MWDUP

Trace Level Organic CompoundsTrace Level Organic Compounds

Lot-Sample #...:Lot-Sample #...: A0D300605-003  Work Order #...:Work Order #...: L0VEG1AA       Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/27/10 09:10 Date Received..:Date Received..: 04/30/10
Prep Date......:Prep Date......: 05/07/10       Analysis Date..:Analysis Date..: 05/12/10
Prep Batch #...:Prep Batch #...: 0127096
Dilution Factor:Dilution Factor: 0.98

DETECTION
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ METHOD_________________
Total HxCDD                     ND               0.24       ng/L       SW846 8280A
Total HxCDF                     ND               0.33       ng/L       SW846 8280A
Total PeCDD                     ND               0.61       ng/L       SW846 8280A
Total PeCDF                     ND               0.55       ng/L       SW846 8280A
2,3,7,8-TCDD                    ND               0.27       ng/L       SW846 8280A
Total TCDD                      ND               2.5        ng/L       SW846 8280A
Total TCDF                      ND               0.31       ng/L       SW846 8280A

PERCENT          RECOVERY
INTERNAL STANDARDS______________________________  RECOVERY_______________  LIMITS__________
13C-2,3,7,8-TCDD                70               (25 - 150)
13C-2,3,7,8-TCDF                69               (25 - 150)
13C-1,2,3,6,7,8-HxCDD           74               (25 - 150)
13C-1,2,3,4,6,7,8-HpCDF         77               (25 - 150)

PERCENT          RECOVERY
SURROGATE______________________________  RECOVERY_______________  LIMITS__________
37Cl4-2,3,7,8-TCDD              85               (25 - 150)
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Draper Aden Associates IncDraper Aden Associates Inc

Client Sample ID: 13MW5Client Sample ID: 13MW5

Trace Level Organic CompoundsTrace Level Organic Compounds

Lot-Sample #...:Lot-Sample #...: A0D300605-004  Work Order #...:Work Order #...: L0VEH1AA       Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/28/10 08:55 Date Received..:Date Received..: 04/30/10
Prep Date......:Prep Date......: 05/07/10       Analysis Date..:Analysis Date..: 05/12/10
Prep Batch #...:Prep Batch #...: 0127096
Dilution Factor:Dilution Factor: 1.03

DETECTION
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ METHOD_________________
Total HxCDD                     ND               0.32       ng/L       SW846 8280A
Total HxCDF                     ND               0.34       ng/L       SW846 8280A
Total PeCDD                     ND               0.71       ng/L       SW846 8280A
Total PeCDF                     ND               0.50       ng/L       SW846 8280A
2,3,7,8-TCDD                    ND               0.26       ng/L       SW846 8280A
Total TCDD                      ND               3.0        ng/L       SW846 8280A
Total TCDF                      ND               0.42       ng/L       SW846 8280A

PERCENT          RECOVERY
INTERNAL STANDARDS______________________________  RECOVERY_______________  LIMITS__________
13C-2,3,7,8-TCDD                76               (25 - 150)
13C-2,3,7,8-TCDF                78               (25 - 150)
13C-1,2,3,6,7,8-HxCDD           80               (25 - 150)
13C-1,2,3,4,6,7,8-HpCDF         87               (25 - 150)
13C-OCDD                        82               (25 - 150)

PERCENT          RECOVERY
SURROGATE______________________________  RECOVERY_______________  LIMITS__________
37Cl4-2,3,7,8-TCDD              87               (25 - 150)
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Draper Aden Associates IncDraper Aden Associates Inc

Client Sample ID: 13MW6Client Sample ID: 13MW6

Trace Level Organic CompoundsTrace Level Organic Compounds

Lot-Sample #...:Lot-Sample #...: A0D300605-005  Work Order #...:Work Order #...: L0VEJ1AA       Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/28/10 07:35 Date Received..:Date Received..: 04/30/10
Prep Date......:Prep Date......: 05/10/10       Analysis Date..:Analysis Date..: 05/11/10
Prep Batch #...:Prep Batch #...: 0130174
Dilution Factor:Dilution Factor: 1

DETECTION
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ METHOD_________________
Total HxCDD                     ND               0.27       ng/L       SW846 8280A
Total HxCDF                     ND               0.33       ng/L       SW846 8280A
Total PeCDD                     ND               0.71       ng/L       SW846 8280A
Total PeCDF                     ND               0.36       ng/L       SW846 8280A
2,3,7,8-TCDD                    ND               0.38       ng/L       SW846 8280A
Total TCDD                      ND               2.7        ng/L       SW846 8280A
Total TCDF                      ND               0.34       ng/L       SW846 8280A

PERCENT          RECOVERY
INTERNAL STANDARDS______________________________  RECOVERY_______________  LIMITS__________
13C-2,3,7,8-TCDD                60               (25 - 150)
13C-2,3,7,8-TCDF                60               (25 - 150)
13C-1,2,3,6,7,8-HxCDD           65               (25 - 150)
13C-1,2,3,4,6,7,8-HpCDF         67               (25 - 150)

PERCENT          RECOVERY
SURROGATE______________________________  RECOVERY_______________  LIMITS__________
37Cl4-2,3,7,8-TCDD              85               (25 - 150)
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Draper Aden Associates IncDraper Aden Associates Inc

Client Sample ID: 13MW7Client Sample ID: 13MW7

Trace Level Organic CompoundsTrace Level Organic Compounds

Lot-Sample #...:Lot-Sample #...: A0D300605-006  Work Order #...:Work Order #...: L0VEL1AA       Matrix.........:Matrix.........: WG
Date Sampled...:Date Sampled...: 04/28/10 10:55 Date Received..:Date Received..: 04/30/10
Prep Date......:Prep Date......: 05/07/10       Analysis Date..:Analysis Date..: 05/12/10
Prep Batch #...:Prep Batch #...: 0127096
Dilution Factor:Dilution Factor: 1.01

DETECTION
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ METHOD_________________
Total HxCDD                     ND               0.27       ng/L       SW846 8280A
Total HxCDF                     ND               0.31       ng/L       SW846 8280A
Total PeCDD                     ND               0.62       ng/L       SW846 8280A
Total PeCDF                     ND               0.48       ng/L       SW846 8280A
2,3,7,8-TCDD                    ND               0.13       ng/L       SW846 8280A
Total TCDD                      ND               2.8        ng/L       SW846 8280A
Total TCDF                      ND               0.54       ng/L       SW846 8280A

PERCENT          RECOVERY
INTERNAL STANDARDS______________________________  RECOVERY_______________  LIMITS__________
13C-2,3,7,8-TCDD                76               (25 - 150)
13C-2,3,7,8-TCDF                77               (25 - 150)
13C-1,2,3,6,7,8-HxCDD           78               (25 - 150)
13C-1,2,3,4,6,7,8-HpCDF         81               (25 - 150)

PERCENT          RECOVERY
SURROGATE______________________________  RECOVERY_______________  LIMITS__________
37Cl4-2,3,7,8-TCDD              87               (25 - 150)

North Canton 42



METHOD BLANK REPORTMETHOD BLANK REPORT

Trace Level Organic CompoundsTrace Level Organic Compounds

Client Lot #...:Client Lot #...: A0D300605      Work Order #...:Work Order #...: L057J1AA       Matrix.........:Matrix.........: WATER
MB Lot-Sample #:MB Lot-Sample #: G0E070000-096

Prep Date......:Prep Date......: 05/07/10
Analysis Date..:Analysis Date..: 05/12/10       Prep Batch #...:Prep Batch #...: 0127096
Dilution Factor:Dilution Factor: 1

DETECTION
PARAMETER_________________________      RESULT_______________ LIMIT_________ UNITS__________ METHOD_________________
2,3,7,8-TCDD                   ND              0.23      ng/L       SW846 8280A
Total TCDF                     ND              0.29      ng/L       SW846 8280A
Total PeCDF                    ND              0.43      ng/L       SW846 8280A
Total HxCDF                    ND              0.30      ng/L       SW846 8280A
Total TCDD                     ND              2.6       ng/L       SW846 8280A
Total PeCDD                    ND              0.67      ng/L       SW846 8280A
Total HxCDD                    ND              0.25      ng/L       SW846 8280A

PERCENT         RECOVERY
INTERNAL STANDARDS_________________________      RECOVERY________        LIMITS__________
13C-2,3,7,8-TCDD               73              (25 - 150)
13C-2,3,7,8-TCDF               71              (25 - 150)
13C-1,2,3,6,7,8-HxCDD          77              (25 - 150)
13C-1,2,3,4,6,7,8-HpCDF        79              (25 - 150)
13C-OCDD                       77              (25 - 150)

PERCENT         RECOVERY
SURROGATE_________________________      RECOVERY________        LIMITS__________
37Cl4-2,3,7,8-TCDD             94              (25 - 150)

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.

North Canton 43



METHOD BLANK REPORTMETHOD BLANK REPORT

Trace Level Organic CompoundsTrace Level Organic Compounds

Client Lot #...:Client Lot #...: A0D300605      Work Order #...:Work Order #...: L09N01AA       Matrix.........:Matrix.........: WATER
MB Lot-Sample #:MB Lot-Sample #: G0E100000-174

Prep Date......:Prep Date......: 05/10/10
Analysis Date..:Analysis Date..: 05/11/10       Prep Batch #...:Prep Batch #...: 0130174
Dilution Factor:Dilution Factor: 1

DETECTION
PARAMETER_________________________      RESULT_______________ LIMIT_________ UNITS__________ METHOD_________________
Total TCDF                     ND              0.15      ng/L       SW846 8280A
Total PeCDF                    ND              0.47      ng/L       SW846 8280A
Total HxCDF                    ND              0.59      ng/L       SW846 8280A
Total TCDD                     ND              2.7       ng/L       SW846 8280A
2,3,7,8-TCDD                   ND              0.21      ng/L       SW846 8280A
Total PeCDD                    ND              0.56      ng/L       SW846 8280A
Total HxCDD                    ND              0.66      ng/L       SW846 8280A

PERCENT         RECOVERY
INTERNAL STANDARDS_________________________      RECOVERY________        LIMITS__________
13C-2,3,7,8-TCDD               81              (25 - 150)
13C-2,3,7,8-TCDF               80              (25 - 150)
13C-1,2,3,6,7,8-HxCDD          84              (25 - 150)
13C-1,2,3,4,6,7,8-HpCDF        87              (25 - 150)

PERCENT         RECOVERY
SURROGATE_________________________      RECOVERY________        LIMITS__________
37Cl4-2,3,7,8-TCDD             90              (25 - 150)

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.

North Canton 44



LABORATORY CONTROL SAMPLE EVALUATION REPORTLABORATORY CONTROL SAMPLE EVALUATION REPORT

Trace Level Organic CompoundsTrace Level Organic Compounds

Client Lot #...:Client Lot #...: A0D300605     Work Order #...:Work Order #...: L057J1AC       Matrix.........:Matrix.........: WATER
LCS Lot-Sample#:LCS Lot-Sample#: G0E070000-096
Prep Date......:Prep Date......: 05/07/10      Analysis Date..:Analysis Date..: 05/12/10
Prep Batch #...:Prep Batch #...: 0127096
Dilution Factor:Dilution Factor: 1

PERCENT     RECOVERY
PARAMETER________________________       RECOVERY________    LIMITS__________    METHOD_________________
2,3,7,8-TCDD2,3,7,8-TCDD                   102102         (67 - 127)(67 - 127)    SW846 8280ASW846 8280A
1,2,3,7,8-PeCDD1,2,3,7,8-PeCDD                9797          (69 - 129)(69 - 129)    SW846 8280ASW846 8280A
1,2,3,7,8,9-HxCDD1,2,3,7,8,9-HxCDD              104104         (73 - 140)(73 - 140)    SW846 8280ASW846 8280A
1,2,3,4,7,8-HxCDD1,2,3,4,7,8-HxCDD              9292          (63 - 123)(63 - 123)    SW846 8280ASW846 8280A
1,2,3,6,7,8-HxCDD1,2,3,6,7,8-HxCDD              9898          (67 - 127)(67 - 127)    SW846 8280ASW846 8280A
1,2,3,4,6,7,8-HpCDD1,2,3,4,6,7,8-HpCDD            9999          (74 - 138)(74 - 138)    SW846 8280ASW846 8280A
OCDDOCDD                           100100         (67 - 127)(67 - 127)    SW846 8280ASW846 8280A
2,3,7,8-TCDF2,3,7,8-TCDF                   100100         (67 - 127)(67 - 127)    SW846 8280ASW846 8280A
1,2,3,7,8-PeCDF1,2,3,7,8-PeCDF                9696          (69 - 129)(69 - 129)    SW846 8280ASW846 8280A
2,3,4,7,8-PeCDF2,3,4,7,8-PeCDF                9393          (43 - 141)(43 - 141)    SW846 8280ASW846 8280A
1,2,3,4,7,8-HxCDF1,2,3,4,7,8-HxCDF              9595          (62 - 122)(62 - 122)    SW846 8280ASW846 8280A
1,2,3,6,7,8-HxCDF1,2,3,6,7,8-HxCDF              9797          (66 - 126)(66 - 126)    SW846 8280ASW846 8280A
2,3,4,6,7,8-HxCDF2,3,4,6,7,8-HxCDF              9999          (72 - 133)(72 - 133)    SW846 8280ASW846 8280A
1,2,3,7,8,9-HxCDF1,2,3,7,8,9-HxCDF              9999          (67 - 146)(67 - 146)    SW846 8280ASW846 8280A
1,2,3,4,6,7,8-HpCDF1,2,3,4,6,7,8-HpCDF            100100         (66 - 126)(66 - 126)    SW846 8280ASW846 8280A
1,2,3,4,7,8,9-HpCDF1,2,3,4,7,8,9-HpCDF            100100         (68 - 146)(68 - 146)    SW846 8280ASW846 8280A
OCDFOCDF                           102102         (67 - 127)(67 - 127)    SW846 8280ASW846 8280A

PERCENT       RECOVERY
INTERNAL STANDARD_________________________                  RECOVERY________      LIMITS__________
13C-2,3,7,8-TCDD                           61            (25 - 150)
13C-2,3,7,8-TCDF                           63            (25 - 150)
13C-1,2,3,6,7,8-HxCDD                      63            (25 - 150)
13C-1,2,3,4,6,7,8-HpCDF                    63            (25 - 150)
13C-OCDD                                   62            (25 - 150)

PERCENT       RECOVERY
SURROGATE_________________________                  RECOVERY________      LIMITS__________
37Cl4-2,3,7,8-TCDD                         84            (25 - 150)

NOTE(S):NOTE(S):__________________________________________________________________________________________________________________________________________________________________________     
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters
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LABORATORY CONTROL SAMPLE DATA REPORTLABORATORY CONTROL SAMPLE DATA REPORT

Trace Level Organic CompoundsTrace Level Organic Compounds

Client Lot #...:Client Lot #...: A0D300605     Work Order #...:Work Order #...: L057J1AC       Matrix.........:Matrix.........: WATER
LCS Lot-Sample#:LCS Lot-Sample#: G0E070000-096
Prep Date......:Prep Date......: 05/07/10      Analysis Date..:Analysis Date..: 05/12/10
Prep Batch #...:Prep Batch #...: 0127096
Dilution Factor:Dilution Factor: 1

SPIKE       MEASURED                 PERCENT
PARAMETER________________________       AMOUNT______      AMOUNT______        UNITS__________ RECOVERY________   METHOD_________________
2,3,7,8-TCDD2,3,7,8-TCDD                   2525          2525            ng/Lng/L       102102        SW846 8280ASW846 8280A
1,2,3,7,8-PeCDD1,2,3,7,8-PeCDD                6262          6161            ng/Lng/L       9797         SW846 8280ASW846 8280A
1,2,3,7,8,9-HxCDD1,2,3,7,8,9-HxCDD              6262          6565            ng/Lng/L       104104        SW846 8280ASW846 8280A
1,2,3,4,7,8-HxCDD1,2,3,4,7,8-HxCDD              6262          5858            ng/Lng/L       9292         SW846 8280ASW846 8280A
1,2,3,6,7,8-HxCDD1,2,3,6,7,8-HxCDD              6262          6161            ng/Lng/L       9898         SW846 8280ASW846 8280A
1,2,3,4,6,7,8-HpCDD1,2,3,4,6,7,8-HpCDD            6262          6262            ng/Lng/L       9999         SW846 8280ASW846 8280A
OCDDOCDD                           120120         120120           ng/Lng/L       100100        SW846 8280ASW846 8280A
2,3,7,8-TCDF2,3,7,8-TCDF                   2525          2525            ng/Lng/L       100100        SW846 8280ASW846 8280A
1,2,3,7,8-PeCDF1,2,3,7,8-PeCDF                6262          6060            ng/Lng/L       9696         SW846 8280ASW846 8280A
2,3,4,7,8-PeCDF2,3,4,7,8-PeCDF                6262          5858            ng/Lng/L       9393         SW846 8280ASW846 8280A
1,2,3,4,7,8-HxCDF1,2,3,4,7,8-HxCDF              6262          5959            ng/Lng/L       9595         SW846 8280ASW846 8280A
1,2,3,6,7,8-HxCDF1,2,3,6,7,8-HxCDF              6262          6060            ng/Lng/L       9797         SW846 8280ASW846 8280A
2,3,4,6,7,8-HxCDF2,3,4,6,7,8-HxCDF              6262          6262            ng/Lng/L       9999         SW846 8280ASW846 8280A
1,2,3,7,8,9-HxCDF1,2,3,7,8,9-HxCDF              6262          6262            ng/Lng/L       9999         SW846 8280ASW846 8280A
1,2,3,4,6,7,8-HpCDF1,2,3,4,6,7,8-HpCDF            6262          6363            ng/Lng/L       100100        SW846 8280ASW846 8280A
1,2,3,4,7,8,9-HpCDF1,2,3,4,7,8,9-HpCDF            6262          6262            ng/Lng/L       100100        SW846 8280ASW846 8280A
OCDFOCDF                           120120         130130           ng/Lng/L       102102        SW846 8280ASW846 8280A

PERCENT       RECOVERY
INTERNAL STANDARD_________________________                  RECOVERY________      LIMITS__________
13C-2,3,7,8-TCDD                           61            (25 - 150)
13C-2,3,7,8-TCDF                           63            (25 - 150)
13C-1,2,3,6,7,8-HxCDD                      63            (25 - 150)
13C-1,2,3,4,6,7,8-HpCDF                    63            (25 - 150)
13C-OCDD                                   62            (25 - 150)

PERCENT       RECOVERY
SURROGATE_________________________                  RECOVERY________      LIMITS__________
37Cl4-2,3,7,8-TCDD                         84            (25 - 150)

NOTE(S):NOTE(S):__________________________________________________________________________________________________________________________________________________________________________     
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters

North Canton 46



LABORATORY CONTROL SAMPLE EVALUATION REPORTLABORATORY CONTROL SAMPLE EVALUATION REPORT

Trace Level Organic CompoundsTrace Level Organic Compounds

Client Lot #...:Client Lot #...: A0D300605     Work Order #...:Work Order #...: L09N01AC       Matrix.........:Matrix.........: WATER
LCS Lot-Sample#:LCS Lot-Sample#: G0E100000-174
Prep Date......:Prep Date......: 05/10/10      Analysis Date..:Analysis Date..: 05/11/10
Prep Batch #...:Prep Batch #...: 0130174
Dilution Factor:Dilution Factor: 1

PERCENT     RECOVERY
PARAMETER________________________       RECOVERY________    LIMITS__________    METHOD_________________
2,3,7,8-TCDD2,3,7,8-TCDD                   102102         (67 - 127)(67 - 127)    SW846 8280ASW846 8280A
1,2,3,7,8-PeCDD1,2,3,7,8-PeCDD                102102         (69 - 129)(69 - 129)    SW846 8280ASW846 8280A
1,2,3,7,8,9-HxCDD1,2,3,7,8,9-HxCDD              101101         (73 - 140)(73 - 140)    SW846 8280ASW846 8280A
1,2,3,4,7,8-HxCDD1,2,3,4,7,8-HxCDD              104104         (63 - 123)(63 - 123)    SW846 8280ASW846 8280A
1,2,3,6,7,8-HxCDD1,2,3,6,7,8-HxCDD              9595          (67 - 127)(67 - 127)    SW846 8280ASW846 8280A
1,2,3,4,6,7,8-HpCDD1,2,3,4,6,7,8-HpCDD            101101         (74 - 138)(74 - 138)    SW846 8280ASW846 8280A
OCDDOCDD                           9999          (67 - 127)(67 - 127)    SW846 8280ASW846 8280A
2,3,7,8-TCDF2,3,7,8-TCDF                   100100         (67 - 127)(67 - 127)    SW846 8280ASW846 8280A
1,2,3,7,8-PeCDF1,2,3,7,8-PeCDF                104104         (69 - 129)(69 - 129)    SW846 8280ASW846 8280A
2,3,4,7,8-PeCDF2,3,4,7,8-PeCDF                102102         (43 - 141)(43 - 141)    SW846 8280ASW846 8280A
1,2,3,4,7,8-HxCDF1,2,3,4,7,8-HxCDF              9898          (62 - 122)(62 - 122)    SW846 8280ASW846 8280A
1,2,3,6,7,8-HxCDF1,2,3,6,7,8-HxCDF              9898          (66 - 126)(66 - 126)    SW846 8280ASW846 8280A
2,3,4,6,7,8-HxCDF2,3,4,6,7,8-HxCDF              9696          (72 - 133)(72 - 133)    SW846 8280ASW846 8280A
1,2,3,7,8,9-HxCDF1,2,3,7,8,9-HxCDF              9898          (67 - 146)(67 - 146)    SW846 8280ASW846 8280A
1,2,3,4,6,7,8-HpCDF1,2,3,4,6,7,8-HpCDF            100100         (66 - 126)(66 - 126)    SW846 8280ASW846 8280A
1,2,3,4,7,8,9-HpCDF1,2,3,4,7,8,9-HpCDF            100100         (68 - 146)(68 - 146)    SW846 8280ASW846 8280A
OCDFOCDF                           100100         (67 - 127)(67 - 127)    SW846 8280ASW846 8280A

PERCENT       RECOVERY
INTERNAL STANDARD_________________________                  RECOVERY________      LIMITS__________
13C-2,3,7,8-TCDD                           68            (25 - 150)
13C-2,3,7,8-TCDF                           67            (25 - 150)
13C-1,2,3,6,7,8-HxCDD                      73            (25 - 150)
13C-1,2,3,4,6,7,8-HpCDF                    73            (25 - 150)
13C-OCDD                                   75            (25 - 150)

PERCENT       RECOVERY
SURROGATE_________________________                  RECOVERY________      LIMITS__________
37Cl4-2,3,7,8-TCDD                         91            (25 - 150)

NOTE(S):NOTE(S):__________________________________________________________________________________________________________________________________________________________________________     
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters
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LABORATORY CONTROL SAMPLE DATA REPORTLABORATORY CONTROL SAMPLE DATA REPORT

Trace Level Organic CompoundsTrace Level Organic Compounds

Client Lot #...:Client Lot #...: A0D300605     Work Order #...:Work Order #...: L09N01AC       Matrix.........:Matrix.........: WATER
LCS Lot-Sample#:LCS Lot-Sample#: G0E100000-174
Prep Date......:Prep Date......: 05/10/10      Analysis Date..:Analysis Date..: 05/11/10
Prep Batch #...:Prep Batch #...: 0130174
Dilution Factor:Dilution Factor: 1

SPIKE       MEASURED                 PERCENT
PARAMETER________________________       AMOUNT______      AMOUNT______        UNITS__________ RECOVERY________   METHOD_________________
2,3,7,8-TCDD2,3,7,8-TCDD                   2525          2626            ng/Lng/L       102102        SW846 8280ASW846 8280A
1,2,3,7,8-PeCDD1,2,3,7,8-PeCDD                6262          6464            ng/Lng/L       102102        SW846 8280ASW846 8280A
1,2,3,7,8,9-HxCDD1,2,3,7,8,9-HxCDD              6262          6363            ng/Lng/L       101101        SW846 8280ASW846 8280A
1,2,3,4,7,8-HxCDD1,2,3,4,7,8-HxCDD              6262          6565            ng/Lng/L       104104        SW846 8280ASW846 8280A
1,2,3,6,7,8-HxCDD1,2,3,6,7,8-HxCDD              6262          6060            ng/Lng/L       9595         SW846 8280ASW846 8280A
1,2,3,4,6,7,8-HpCDD1,2,3,4,6,7,8-HpCDD            6262          6363            ng/Lng/L       101101        SW846 8280ASW846 8280A
OCDDOCDD                           120120         120120           ng/Lng/L       9999         SW846 8280ASW846 8280A
2,3,7,8-TCDF2,3,7,8-TCDF                   2525          2525            ng/Lng/L       100100        SW846 8280ASW846 8280A
1,2,3,7,8-PeCDF1,2,3,7,8-PeCDF                6262          6565            ng/Lng/L       104104        SW846 8280ASW846 8280A
2,3,4,7,8-PeCDF2,3,4,7,8-PeCDF                6262          6464            ng/Lng/L       102102        SW846 8280ASW846 8280A
1,2,3,4,7,8-HxCDF1,2,3,4,7,8-HxCDF              6262          6161            ng/Lng/L       9898         SW846 8280ASW846 8280A
1,2,3,6,7,8-HxCDF1,2,3,6,7,8-HxCDF              6262          6161            ng/Lng/L       9898         SW846 8280ASW846 8280A
2,3,4,6,7,8-HxCDF2,3,4,6,7,8-HxCDF              6262          6060            ng/Lng/L       9696         SW846 8280ASW846 8280A
1,2,3,7,8,9-HxCDF1,2,3,7,8,9-HxCDF              6262          6161            ng/Lng/L       9898         SW846 8280ASW846 8280A
1,2,3,4,6,7,8-HpCDF1,2,3,4,6,7,8-HpCDF            6262          6363            ng/Lng/L       100100        SW846 8280ASW846 8280A
1,2,3,4,7,8,9-HpCDF1,2,3,4,7,8,9-HpCDF            6262          6363            ng/Lng/L       100100        SW846 8280ASW846 8280A
OCDFOCDF                           120120         120120           ng/Lng/L       100100        SW846 8280ASW846 8280A

PERCENT       RECOVERY
INTERNAL STANDARD_________________________                  RECOVERY________      LIMITS__________
13C-2,3,7,8-TCDD                           68            (25 - 150)
13C-2,3,7,8-TCDF                           67            (25 - 150)
13C-1,2,3,6,7,8-HxCDD                      73            (25 - 150)
13C-1,2,3,4,6,7,8-HpCDF                    73            (25 - 150)
13C-OCDD                                   75            (25 - 150)

PERCENT       RECOVERY
SURROGATE_________________________                  RECOVERY________      LIMITS__________
37Cl4-2,3,7,8-TCDD                         91            (25 - 150)

NOTE(S):NOTE(S):__________________________________________________________________________________________________________________________________________________________________________     
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters

North Canton 48



MATRIX SPIKE SAMPLE EVALUATION REPORTMATRIX SPIKE SAMPLE EVALUATION REPORT

Trace Level Organic CompoundsTrace Level Organic Compounds

Client Lot #...:Client Lot #...: A0D300605      Work Order #...:Work Order #...: L0VEH1AC-MS    Matrix.........:Matrix.........: WG
MS Lot-Sample #:MS Lot-Sample #: A0D300605-004                   L0VEH1AD-MSD
Date Sampled...:Date Sampled...: 04/28/10 08:55 Date Received..:Date Received..: 04/30/10
Prep Date......:Prep Date......: 05/07/10       Analysis Date..:Analysis Date..: 05/12/10
Prep Batch #...:Prep Batch #...: 0127096
Dilution Factor:Dilution Factor: 1.02

PERCENT      RECOVERY           RPD
PARAMETER_________________________ RECOVERY_________    LIMITS__________   RPD____  LIMITS_________ METHOD_________________
2,3,7,8-TCDD2,3,7,8-TCDD              9191           (67 - 127)(67 - 127)                   SW846 8280ASW846 8280A

101101          (67 - 127)(67 - 127)   6.36.3   (0-60)(0-60)    SW846 8280ASW846 8280A
1,2,3,7,8-PeCDD1,2,3,7,8-PeCDD           8888           (69 - 129)(69 - 129)                   SW846 8280ASW846 8280A

9999           (69 - 129)(69 - 129)   8.48.4   (0-62)(0-62)    SW846 8280ASW846 8280A
1,2,3,7,8,9-HxCDD1,2,3,7,8,9-HxCDD         9191           (73 - 140)(73 - 140)                   SW846 8280ASW846 8280A

106106          (73 - 140)(73 - 140)   1111    (0-78)(0-78)    SW846 8280ASW846 8280A
1,2,3,4,7,8-HxCDD1,2,3,4,7,8-HxCDD         8585           (63 - 123)(63 - 123)                   SW846 8280ASW846 8280A

100100          (63 - 123)(63 - 123)   1212    (0-52)(0-52)    SW846 8280ASW846 8280A
1,2,3,6,7,8-HxCDD1,2,3,6,7,8-HxCDD         9191           (67 - 127)(67 - 127)                   SW846 8280ASW846 8280A

106106          (67 - 127)(67 - 127)   1212    (0-65)(0-65)    SW846 8280ASW846 8280A
1,2,3,4,6,7,8-HpCDD1,2,3,4,6,7,8-HpCDD       8888           (74 - 138)(74 - 138)                   SW846 8280ASW846 8280A

106106          (74 - 138)(74 - 138)   1414    (0-74)(0-74)    SW846 8280ASW846 8280A
OCDDOCDD                      9090           (67 - 127)(67 - 127)                   SW846 8280ASW846 8280A

100100          (67 - 127)(67 - 127)   6.66.6   (0-64)(0-64)    SW846 8280ASW846 8280A
2,3,7,8-TCDF2,3,7,8-TCDF              8989           (67 - 127)(67 - 127)                   SW846 8280ASW846 8280A

100100          (67 - 127)(67 - 127)   8.28.2   (0-70)(0-70)    SW846 8280ASW846 8280A
1,2,3,7,8-PeCDF1,2,3,7,8-PeCDF           9090           (69 - 129)(69 - 129)                   SW846 8280ASW846 8280A

105105          (69 - 129)(69 - 129)   1111    (0-65)(0-65)    SW846 8280ASW846 8280A
2,3,4,7,8-PeCDF2,3,4,7,8-PeCDF           9090           (43 - 141)(43 - 141)                   SW846 8280ASW846 8280A

103103          (43 - 141)(43 - 141)   9.59.5   (0-41)(0-41)    SW846 8280ASW846 8280A
1,2,3,4,7,8-HxCDF1,2,3,4,7,8-HxCDF         8787           (62 - 122)(62 - 122)                   SW846 8280ASW846 8280A

100100          (62 - 122)(62 - 122)   9.69.6   (0-61)(0-61)    SW846 8280ASW846 8280A
1,2,3,6,7,8-HxCDF1,2,3,6,7,8-HxCDF         9090           (66 - 126)(66 - 126)                   SW846 8280ASW846 8280A

101101          (66 - 126)(66 - 126)   8.08.0   (0-70)(0-70)    SW846 8280ASW846 8280A
2,3,4,6,7,8-HxCDF2,3,4,6,7,8-HxCDF         8888           (72 - 133)(72 - 133)                   SW846 8280ASW846 8280A

102102          (72 - 133)(72 - 133)   1111    (0-81)(0-81)    SW846 8280ASW846 8280A
1,2,3,7,8,9-HxCDF1,2,3,7,8,9-HxCDF         8989           (67 - 146)(67 - 146)                   SW846 8280ASW846 8280A

102102          (67 - 146)(67 - 146)   9.29.2   (0-90)(0-90)    SW846 8280ASW846 8280A
1,2,3,4,6,7,8-HpCDF1,2,3,4,6,7,8-HpCDF       9191           (66 - 126)(66 - 126)                   SW846 8280ASW846 8280A

102102          (66 - 126)(66 - 126)   7.67.6   (0-67)(0-67)    SW846 8280ASW846 8280A
1,2,3,4,7,8,9-HpCDF1,2,3,4,7,8,9-HpCDF       9090           (68 - 146)(68 - 146)                   SW846 8280ASW846 8280A

102102          (68 - 146)(68 - 146)   9.29.2   (0-83)(0-83)    SW846 8280ASW846 8280A
OCDFOCDF                      9292           (67 - 127)(67 - 127)                   SW846 8280ASW846 8280A

102102          (67 - 127)(67 - 127)   6.96.9   (0-66)(0-66)    SW846 8280ASW846 8280A

PERCENT            RECOVERY
INTERNAL STANDARDS_________________________              RECOVERY________           LIMITS__________
13C-2,3,7,8-TCDD                       67                 (25 - 150)

69                 (25 - 150)

(Continued on next page)
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MATRIX SPIKE SAMPLE EVALUATION REPORTMATRIX SPIKE SAMPLE EVALUATION REPORT

Trace Level Organic CompoundsTrace Level Organic Compounds

Client Lot #...:Client Lot #...: A0D300605      Work Order #...:Work Order #...: L0VEH1AC-MS    Matrix.........:Matrix.........: WG
MS Lot-Sample #:MS Lot-Sample #: A0D300605-004                   L0VEH1AD-MSD

PERCENT            RECOVERY
INTERNAL STANDARDS_________________________              RECOVERY________           LIMITS__________

13C-2,3,7,8-TCDF                       68                 (25 - 150)
72                 (25 - 150)

13C-1,2,3,6,7,8-HxCDD                  71                 (25 - 150)
71                 (25 - 150)

13C-1,2,3,4,6,7,8-HpCDF                71                 (25 - 150)
73                 (25 - 150)

13C-OCDD                               70                 (25 - 150)
74                 (25 - 150)

PERCENT            RECOVERY
SURROGATE_________________________              RECOVERY________           LIMITS__________
37Cl4-2,3,7,8-TCDD                     90                 (25 - 150)

92                 (25 - 150)

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters
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MATRIX SPIKE SAMPLE DATA REPORTMATRIX SPIKE SAMPLE DATA REPORT

Trace Level Organic CompoundsTrace Level Organic Compounds

Client Lot #...:Client Lot #...: A0D300605      Work Order #...:Work Order #...: L0VEH1AC-MS    Matrix.........:Matrix.........: WG
MS Lot-Sample #:MS Lot-Sample #: A0D300605-004                   L0VEH1AD-MSD
Date Sampled...:Date Sampled...: 04/28/10 08:55 Date Received..:Date Received..: 04/30/10
Prep Date......:Prep Date......: 05/07/10       Analysis Date..:Analysis Date..: 05/12/10
Prep Batch #...:Prep Batch #...: 0127096
Dilution Factor:Dilution Factor: 1.02

SAMPLE  SPIKE   MEASRD             PERCNT
PARAMETER________________________  AMOUNT_______ AMT_______ AMOUNT_______ UNITS__________ RECVRY______ RPD____ METHOD_________________
2,3,7,8-TCDD2,3,7,8-TCDD              NDND      2626      2323      ng/Lng/L       9191          SW846 8280ASW846 8280A

NDND      2424      2525      ng/Lng/L       101101    6.36.3  SW846 8280ASW846 8280A
1,2,3,7,8-PeCDD1,2,3,7,8-PeCDD           NDND      6464      5656      ng/Lng/L       8888          SW846 8280ASW846 8280A

NDND      6161      6161      ng/Lng/L       9999     8.48.4  SW846 8280ASW846 8280A
1,2,3,7,8,9-HxCDD1,2,3,7,8,9-HxCDD         NDND      6464      5858      ng/Lng/L       9191          SW846 8280ASW846 8280A

NDND      6161      6565      ng/Lng/L       106106    1111   SW846 8280ASW846 8280A
1,2,3,4,7,8-HxCDD1,2,3,4,7,8-HxCDD         NDND      6464      5454      ng/Lng/L       8585          SW846 8280ASW846 8280A

NDND      6161      6161      ng/Lng/L       100100    1212   SW846 8280ASW846 8280A
1,2,3,6,7,8-HxCDD1,2,3,6,7,8-HxCDD         NDND      6464      5858      ng/Lng/L       9191          SW846 8280ASW846 8280A

NDND      6161      6565      ng/Lng/L       106106    1212   SW846 8280ASW846 8280A
1,2,3,4,6,7,8-HpCDD1,2,3,4,6,7,8-HpCDD       NDND      6464      5656      ng/Lng/L       8888          SW846 8280ASW846 8280A

NDND      6161      6565      ng/Lng/L       106106    1414   SW846 8280ASW846 8280A
OCDDOCDD                      NDND      130130     110110     ng/Lng/L       9090          SW846 8280ASW846 8280A

NDND      120120     120120     ng/Lng/L       100100    6.66.6  SW846 8280ASW846 8280A
2,3,7,8-TCDF2,3,7,8-TCDF              NDND      2626      2323      ng/Lng/L       8989          SW846 8280ASW846 8280A

NDND      2424      2525      ng/Lng/L       100100    8.28.2  SW846 8280ASW846 8280A
1,2,3,7,8-PeCDF1,2,3,7,8-PeCDF           NDND      6464      5757      ng/Lng/L       9090          SW846 8280ASW846 8280A

NDND      6161      6464      ng/Lng/L       105105    1111   SW846 8280ASW846 8280A
2,3,4,7,8-PeCDF2,3,4,7,8-PeCDF           NDND      6464      5757      ng/Lng/L       9090          SW846 8280ASW846 8280A

NDND      6161      6363      ng/Lng/L       103103    9.59.5  SW846 8280ASW846 8280A
1,2,3,4,7,8-HxCDF1,2,3,4,7,8-HxCDF         NDND      6464      5656      ng/Lng/L       8787          SW846 8280ASW846 8280A

NDND      6161      6161      ng/Lng/L       100100    9.69.6  SW846 8280ASW846 8280A
1,2,3,6,7,8-HxCDF1,2,3,6,7,8-HxCDF         NDND      6464      5757      ng/Lng/L       9090          SW846 8280ASW846 8280A

NDND      6161      6262      ng/Lng/L       101101    8.08.0  SW846 8280ASW846 8280A
2,3,4,6,7,8-HxCDF2,3,4,6,7,8-HxCDF         NDND      6464      5656      ng/Lng/L       8888          SW846 8280ASW846 8280A

NDND      6161      6363      ng/Lng/L       102102    1111   SW846 8280ASW846 8280A
1,2,3,7,8,9-HxCDF1,2,3,7,8,9-HxCDF         NDND      6464      5757      ng/Lng/L       8989          SW846 8280ASW846 8280A

NDND      6161      6262      ng/Lng/L       102102    9.29.2  SW846 8280ASW846 8280A
1,2,3,4,6,7,8-HpCDF1,2,3,4,6,7,8-HpCDF       NDND      6464      5858      ng/Lng/L       9191          SW846 8280ASW846 8280A

NDND      6161      6262      ng/Lng/L       102102    7.67.6  SW846 8280ASW846 8280A
1,2,3,4,7,8,9-HpCDF1,2,3,4,7,8,9-HpCDF       NDND      6464      5757      ng/Lng/L       9090          SW846 8280ASW846 8280A

NDND      6161      6363      ng/Lng/L       102102    9.29.2  SW846 8280ASW846 8280A
OCDFOCDF                      NDND      130130     120120     ng/Lng/L       9292          SW846 8280ASW846 8280A

NDND      120120     130130     ng/Lng/L       102102    6.96.9  SW846 8280ASW846 8280A

PERCENT            RECOVERY
INTERNAL STANDARDS_________________________              RECOVERY________           LIMITS__________
13C-2,3,7,8-TCDD                       67                 (25 - 150)

69                 (25 - 150)

(Continued on next page)
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MATRIX SPIKE SAMPLE DATA REPORTMATRIX SPIKE SAMPLE DATA REPORT

Trace Level Organic CompoundsTrace Level Organic Compounds

Client Lot #...:Client Lot #...: A0D300605      Work Order #...:Work Order #...: L0VEH1AC-MS    Matrix.........:Matrix.........: WG
MS Lot-Sample #:MS Lot-Sample #: A0D300605-004                   L0VEH1AD-MSD

PERCENT            RECOVERY
INTERNAL STANDARDS_________________________              RECOVERY________           LIMITS__________

13C-2,3,7,8-TCDF                       68                 (25 - 150)
72                 (25 - 150)

13C-1,2,3,6,7,8-HxCDD                  71                 (25 - 150)
71                 (25 - 150)

13C-1,2,3,4,6,7,8-HpCDF                71                 (25 - 150)
73                 (25 - 150)

13C-OCDD                               70                 (25 - 150)
74                 (25 - 150)

PERCENT            RECOVERY
SURROGATE_________________________              RECOVERY________           LIMITS__________
37Cl4-2,3,7,8-TCDD                     90                 (25 - 150)

92                 (25 - 150)

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters
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APPENDIX C 
 

CONSTITUENT BACKGROUND VALUES FOR THE COMPLIANCE 
GROUNDWATER MONITORING PROGRAM 



DAA JN:  B03204-101 1 December 20, 2006 

RADFORD ARMY AMMUNITION PLANT – OPEN BURNING GROUND 
CALCULATION OF CONSTITUENT BACKGROUND VALUES FOR THE 

COMPLIANCE GROUNDWATER MONITORING PROGRAM CONSTITUENTS 
 
 Draper Aden Associates calculated background values for the Compliance Groundwater 
Monitoring Program (CGMP) constituents for the Open Burning Ground located at the Radford 
Army Ammunition Plant (Radford AAP) in Radford, Virginia.  Background values were 
calculated for the additional CGMP constituents that are not on the Detection Groundwater 
Monitoring Program (DGMP) list.   
 

Previously the background values for the DGMP constituents were calculated in May 
2005.  With the exceptions of carbon tetrachloride, chlorobenzene, hexachloroethane, methyl 
chloride, methlyene chloride, and perchlorate, the background values for each constituent listed 
in the DGMP were calculated using the analytical data for upgradient wells 13MW1 and 13MW2 
from First Quarter 1996 through First Quarter 2005.  Groundwater monitoring for carbon 
tetrachloride, chlorobenzene, hexachloroethane, methyl chloride, methlyene chloride, and 
perchlorate began in Fourth Quarter 2003; therefore, the background values for those six 
constituents were calculated using the analytical data for upgradient wells 13MW1 and 13MW2 
from Fourth Quarter 2003 through First Quarter 2005.  The background value calculations were 
based on site-wide 95% confidence, 95% coverage upper prediction intervals.   

 
The background values for CGMP constituents not on the DGMP list were calculated 

using the analytical data for upgradient wells 13MW1 and 13MW2 from Fourth Quarter 2005 
through Fourth Quarter 2006.  The calculated background values for all target constituents are 
listed on Table 1.   
 
Background Data and Background Value Calculations 
 
 Statistical calculations of background values were performed using the analytical data 
from upgradient wells 13MW1 and 13MW2 as background data.  The methods of statistical 
analysis were dependent on the percentage of non-detects and the distribution of the background 
data.  All CGMP constituents not on the DGMP list were 100% non-detected (<LOQ) in the 
background wells.  The background values for these constituents were established as equal to 
their quantitation limits (QL).  The one exception was bis(2-ethylhexyl)phthalate for which the 
background value was established as 6 µg/l (USEPA Maximum Contaminant Level (MCL)) 
whereas its LOQ is 10 µg/l.  When GPS is less than the LOQ, constituent concentrations will be 
compared to the LOQ.    
 

Background Value = Quantitation Limit (QL) 
 

Constituent 
 

Sample Size 
 

% Non-Detects 
QL 

(µµµµg/l) 
Background Value 

(µµµµg/l) 
Cadmium 10 100 1 1 
Nickel 10 100 5 5 
Selenium 10 100 5 5 
Zinc 10 100 5 5 
Acetophenone 10 100 10 10 
Benzyl chloride 8 100 5 5 
Benzo[a]anthracene 10 100 10 10 
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Background Value = Quantitation Limit (QL) 
 

Constituent 
 

Sample Size 
 

% Non-Detects 
QL 

(µµµµg/l) 
Background Value 

(µµµµg/l) 
Benzo[b]fluoranthene 10 100 10 10 
Benzo[k]fluoranthene 10 100 10 10 
Benzo[a]pyrene 10 100 10 10 
Chloromethane 10 100 5 5 
Bis(2-ethylhexyl)phthalate 10 100 10 6 
Butyl benzyl phthalate 10 100 10 10 
Chloroform 10 100 1 1 
2-Chlorophenol 10 100 10 10 
Dibenz(a, h)anthracene 10 100 10 10 
Dibenzofuran 10 100 10 10 
1,2-Dichloroethane 10 100 1 1 
1,1-Dichloroethene 10 100 1 1 
2,4-Dichlorophenol 10 100 10 10 
3,3’-Dimethylbenzidine 10 100 10 10 
Dimethyl phthalate 10 100 10 10 
m-Dinitrobenzene 10 100 2.5 2.5 
2,6-Dinitrotoluene 10 100 5 5 
Di-n-octyl phthalate 10 100 10 10 
Fluoranthene 10 100 10 10 
Indeno[1,2,3-cd]pyrene 10 100 10 10 
Bromomethane 10 100 1 1 
3&4-Methylphenol 10 100 20 20 
Naphthalene 10 100 1 1 
Nitrobenzene 10 100 10 10 
p-Nitrophenol 10 100 20 20 
Phenol 10 100 10 10 
Pyrene 10 100 10 10 
Tetrachloroethene 10 100 1 1 
Toluene 10 100 5 5 
Trichloroethene 10 100 1 1 
sym-Trinitrobenzene 10 100 2.5 2.5 
Vinyl chloride 10 100 1 1 
 
  



 

 

TABLE 1 
 

OPEN BURNING GROUND 
CALCULATED BACKGROUND VALUES 

 
Constituent Background Value 

(µµµµg/l unless otherwise noted) 
DGMP Parameters 

Antimony 6 
Arsenic 5 
Barium 228 
Chromium 112 
Lead 14.0 
Mercury 2.52 
Silver 2.4 
Acetone 25 
Benzene 5 
Carbon Tetrachloride 5 
Chlorobenzene 5 
Methyl chloride 5 
Methylene chloride 5 
Toluene 5 
2,4-Dinitrotoluene 10 
Di-n-butylphthalate 10 
Diethyl phthalate 10 
Diphenylamine 10 
Hexachloroethane 10 
Nitroglycerine 10 mg/l 
Perchlorate 4 
Total Phenols 20.0 
Nitrate 1,311 
Nitrite 100 
Sulfate 88,000 
Total Organic Carbon 10,600 
Total Organic Halides 54.5 
Specific Conductivity 6,870 µS/cm 
pH 5.72 – 7.80 pH units 

CGMP Parameters not on DGMP List 
Cadmium 1 
Nickel 5 
Selenium 5 
Zinc 5 
Acetophenone 10 
Benzyl chloride 5 
Benzo[a]anthracene 10 
Benzo[b]fluoranthene 10 
Benzo[k]fluoranthene 10 
Benzo[a]pyrene 10 
Chloromethane 5 
Bis(2-ethylhexyl)phthalate 6 



 

 

Constituent Background Value 
(µµµµg/l unless otherwise noted) 

Butyl benzyl phthalate 10 
Chloroform 1 
2-Chlorophenol 10 
Dibenz(a, h)anthracene 10 
Dibenzofuran 10 
1,2-Dichloroethane 1 
1,1-Dichloroethene 1 
2,4-Dichlorophenol 10 
3,3’-Dimethylbenzidine 10 
Dimethyl phthalate 10 
m-Dinitrobenzene 2.5 
2,6-Dinitrotoluene 5 
Di-n-octyl phthalate 10 
Fluoranthene 10 
Indeno[1,2,3-cd]pyrene 10 
Bromomethane 1 
3&4-Methylphenol 20 
Naphthalene 1 
Nitrobenzene 10 
p-Nitrophenol 20 
Phenol 10 
Pyrene 10 
Tetrachloroethene 1 
Toluene 5 
Trichloroethene 1 
sym-Trinitrobenzene 2.5 
Vinyl chloride 1 

 
 



 

 

 
APPENDIX A 

 
OPEN BURNING GROUND 

BACKGROUND VALUE CALCULATIONS FOR DGMP PARAMETERS 
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