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1.0 INTRODUCTION

This document presents the Annual Groundwater Monitoring Report for calendar year
2009 for Hazardous Waste Management Units (HWMUs) 5, 7, 10, and 16 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 Final
Hazardous Waste Post-Closure Care Permit dated October 4, 2002, for HWMUs 5, 7, 10, and 16.

The Annual Groundwater Monitoring Report presents the following set of information
for each Unit: basic information and unit identification, a description of the groundwater
monitoring plan, a discussion of groundwater movement, potentiometric surface maps, a table of
groundwater elevations, and detailed statistical evaluations of the analytical data.

Please note that the sampling frequency for HWMUs 5, 7, 10, and 16 was changed from
quarterly to semiannual in the VDEQ-approved Class 1 Permit Modification dated June 14,
2007. Therefore, this Annual Groundwater Monitoring Report evaluates the analytical data from
Second Quarter 2009 and Fourth Quarter 2009 for each Unit.

1.1 HWMU-5

HWMU-5 is a closed lined neutralization pond. The Unit received certification for
closure in 1989. As stated in Permit Condition I.K.1 of the Final Post-Closure Care Permit, the
Compliance Period during which the Groundwater Protection Standard applies to HWMU-5 is
19 years, beginning on the effective date of the original Post-Closure Care Permit for HWMU-5
(October 28, 2001) and continuing until October 28, 2020. This report is the eighth complete
Annual Groundwater Monitoring Report submitted to the Virginia Department of Environmental
Quality (VDEQ) for this Unit during the Compliance Period.

1.2 HWMU-7

HWMU-7 is a closed unlined holding and neutralization basin. The Unit received
certification for closure in 1990. As stated in Permit Condition I.K.2, the Compliance Period
during which the Groundwater Protection Standard applies to HWMU-7 is 18 years, beginning
on the effective date of the original Post-Closure Care Permit for HWMU-7 (October 30, 1999)
and continuing until October 30, 2017. This report is the tenth complete Annual Groundwater
Monitoring Report submitted to the VDEQ for this Unit during the Compliance Period.

1.3 HWMU-10

HWMU-10 is a closed equalization basin for the biological treatment system. The Unit
received certification for closure in 1998. As stated in Permit Condition [.K.3, the Compliance
Period during which the Groundwater Protection Standard applies to HWMU-10 is 18 years,
beginning on the effective date of the Final Hazardous Waste Post-Closure Care Permit for
Hazardous Waste Management Units 5, 7, 10, and 16 (October 4, 2002) and continuing until
October 4, 2020. This report is the eighth Annual Groundwater Monitoring Report submitted to
the VDEQ for this Unit during the Compliance Period.
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1.4 HWMU-16

HWMU-16 is a closed hazardous waste landfill. The Unit received certification for
closure in 1993. As stated in Permit Condition 1.K.4, the Compliance Period during which the
Groundwater Protection Standard applies to HWMU-16 is 13 years, beginning on the effective
date of the Final Hazardous Waste Post-Closure Care Permit for Hazardous Waste Management
Units 5, 7, 10, and 16 (October 4, 2002) and continuing until October 4, 2015. This report is the
eighth Annual Groundwater Monitoring Report submitted to the VDEQ for this Unit during the
Compliance Period.
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2.0 HWMU-5 ANNUAL GROUNDWATER MONITORING REPORT
2.1 Waste Management Unit Information

Unit Name: Hazardous Waste Management Unit 5 (HWMU-5)
Owner/Operator: United States Army/Alliant Techsystems Inc.

Unit Location: Radford AAP Main Plant Area, Radford, Virginia

Class: Hazardous Waste Management Unit
Type: Closed Lined Neutralization Pond

2.2 Groundwater Monitoring Plan

Monitoring Network:

Upgradient Well: SW8B

Point of Compliance Wells: 5SWS5B, SW7B, SWC21, SWC22, 5SW(C23
Plume Monitoring Wells: S5W5, S5W7, 5W9A, 5W10A, 5W11A
Observation Wells: S5WCA, S5W6, S5W8, SWCl11, 5SWC22

Monitoring Status: Compliance Monitoring Program

CY 2009 Monitoring Events:
Second Quarter 2009: April 20-21, 2009
Fourth Quarter 2009: October 26-27, 2009

2.3 Groundwater Movement

The monitoring wells at HWMU-5 are screened entirely within either weathered
carbonate bedrock residuum or alluvium or across the weathered residuum/carbonate bedrock
interface. The static water level measurements gathered during the 2009 semiannual monitoring
events are summarized in Table 1. Groundwater fluctuations ranged from 0.34 to 3.77 feet
during the 2009 groundwater monitoring events. As shown on the HWMU-5 Potentiometric
Surface Maps (Appendix A-1), groundwater movement beneath the site is generally to the
northeast.

Darcian flow conditions were assumed for the alluvium, residuum, and carbonate
bedrock beneath HWMU-5. 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. The average hydraulic gradient was determined by superimposing three evenly spaced
flow line vectors over the 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
2009 groundwater elevations was calculated to be 0.025 ft/ft. Historical slug test data for the site
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yielded an average hydraulic conductivity of 5.25 x 107 ft/second. This value is consistent with
literature values for carbonate rock and for clayey, silty sand and gravel alluvium and residuum
(Domenico and Schwartz, 1990).

The estimated groundwater velocity across the site was calculated to be approximately
0.28 ft/day or 102 ft/year based on the following:

e Average hydraulic conductivity of 5.25 x 10 ft/second.
e Average hydraulic gradient of 0.025 ft/ft.

e Assumed effective porosity of 0.40, based on a representative range of
porosities for carbonate rock, weathered residuum, 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 velocity presented above depending on water level
conditions and the distribution of solution features.

24 Groundwater Analytical Data Evaluation

The groundwater samples collected from the compliance monitoring network during the
2009 semiannual monitoring events were analyzed for the constituents listed in Appendix E to
Attachment 2 of the Final Post-Closure Care Permit, plus chromium, diethyl ether, 2-nitroaniline,
4-nitroaniline, and nitrobenzene (which were added to the constituent list for HWMU-5
following Fourth Quarter 2003) and dichlorodifluoromethane (which was added to the
constituent list following Third Quarter 2006). In addition, groundwater samples were collected
from the upgradient well and the point of compliance wells for the annual monitoring for the
constituents listed in Appendix IX of 40 CFR Part 264. The laboratory analytical results for the
2009 monitoring events are included in Appendix A-2 (point of compliance wells) and in
Appendix A-3 (plume monitoring wells). The laboratory analytical results for the 2009
monitoring events are included on CD-ROM in Appendix E. 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 E. Copies of field notes recorded during sample collection are included on CD-ROM in
Appendix F.

24.1 Comparison to Groundwater Protection Standards

As specified in Permit Condition V.J.1.i, the 2009 groundwater analytical data for the
upgradient well and the point of compliance wells were compared to the Groundwater Protection
Standards (GPSs) for HWMU-5 listed in Appendix G of Permit Attachment 2. In accordance
with Permit Condition V.1.2, Radford AAP performed a simple empirical comparison of the
upgradient well and the point of compliance well data to GPSs (Appendix A-2).

As shown in Appendix A-2, no inorganic constituents were detected at concentrations
greater than their respective GPSs.
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As also shown in Appendix A-2, trichloroethene (TCE) was detected in point of
compliance well SW5B at a concentration less than the established GPS for TCE of 5 pg/l during
Second Quarter 2009. During Fourth Quarter 2009, TCE was detected in point of compliance
well SW5B at a concentration of 7 pug/l, which is greater than the GPS but within the range of
historical detections. No other organic constituents were detected at concentrations greater than
their GPSs during the 2009 semiannual monitoring events.

Historically, TCE has been detected in point of compliance well SW5B at concentrations
greater than the GPS of 5 pug/l. As a result, Radford AAP developed a corrective action program
to address TCE at the Unit. The corrective action program was approved by the VDEQ in
correspondence dated November 5, 2009, and incorporated into the Post Closure Care Permit for
HWMUs 5, 7, 10, and 16. Beginning in Second Quarter 2010, groundwater monitoring at
HWMU-5 will be conducted in accordance with the corrective action program presented in the
Post Closure Care Permit.

2.4.2 Comparison to Background Concentrations

As specified in Permit Condition V.O, the 2009 groundwater analytical data for the
plume monitoring wells were compared to the background concentrations for HWMU-5 listed in
Appendix F of Permit Attachment 2. In accordance with Permit Condition V.1.2, Radford AAP
performed a simple empirical comparison of the plume monitoring well data to the background
concentrations (Appendix A-3).

As shown in Appendix A-3, no constituent concentrations detected in the plume
monitoring wells exceeded their respective background concentrations during the 2009
monitoring events.

In accordance with the requirements of Permit Condition V.K.3, the established
background values and the computations used to determine the background values are included
in Appendix A-4. The background values and associated computations are taken from the
Groundwater Quality Assessment Report for HWMU-5 dated August 1999.

2.4.3 Annual Monitoring for Constituents Listed in Appendix IX of 40 CFR Part 264

During Second Quarter 2009, the groundwater samples collected from the upgradient
well and the point of compliance wells were analyzed for the constituents listed in Appendix IX
to 40 CFR Part 264 in accordance with Permit Condition V.J.1.e. Upon receipt of the Second
Quarter 2009 analytical data, Radford AAP notified the VDEQ of the initial detection of three
additional Appendix IX constituents (bromodichloromethane, 4,4’-DDD, and endosulfan II) that
were not listed in Appendix E of Permit Attachment 2 (Unit 5 — Groundwater Compliance
Monitoring (Quarterly) Constituent List). In accordance with Permit Condition V.J.1.e.(1),
Radford AAP resampled the subject wells (well SW7B for bromodichloromethane; wells SW5B,
SW7B, SWC21, SWC22, and SWC23 for 4,4’-DDD; and wells SWC21, SWC22, and SWC23 for
endosulfan II) in order to confirm or refute the additional Appendix IX constituent detections.
Bromodichloromethane, 4,4’-DDD, and endosulfan II were not confirmed in the subject wells at
concentrations above their respective detection limits. As a result, bromodichloromethane, 4,4’-
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DDD, and endosulfan II will not be added to the Groundwater Monitoring List for the Unit.
Therefore, no changes to the Groundwater Monitoring List for the Unit are required.

2.5 Recommendations

Based on an evaluation of the groundwater analytical data and additional information for
HWMU-5, no inorganic constituents and no organic constituents other than TCE were detected
at concentrations greater than their respective GPSs during calendar year 2009. TCE was
detected in point of compliance well SW5B at a concentration of 7 pg/l during Fourth Quarter
2009, which is greater than the established GPS for TCE of 5 pg/l but within the range of
historical detections. Radford AAP developed a corrective action program to address TCE at the
Unit. The corrective action program was approved by the VDEQ in correspondence dated
November 5, 2009, and incorporated into the Post Closure Care Permit for HWMUs 5, 7, 10, and
16. Beginning in Second Quarter 2010, groundwater monitoring at HWMU-5 will be conducted
in accordance with the corrective action program presented in the Post Closure Care Permit.

Appendix IX constituents bromodichloromethane, 4,4’-DDD, and endosulfan II were
initially detected in point of compliance wells SW5B, SW7B, SWC21, SWC22, and/or SWC23
during Second Quarter 2009. In accordance with Permit Condition V.J.1.e.(1), Radford AAP
resampled the subject wells (well SW7B for bromodichloromethane; wells SW5B, SW7B,
SWC21, 5SWC22, and 5SWC23 for 4,4’-DDD; and wells SWC21, 5SWC22, and 5SWC23 for
endosulfan II) in order to confirm or refute the additional Appendix IX constituent detections.
Bromodichloromethane, 4,4’-DDD, and endosulfan II were not confirmed in the subject wells at
concentrations above their respective detection limits. As a result, bromodichloromethane, 4,4’-
DDD, and endosulfan II will not be added to the Groundwater Monitoring List for the Unit. No
additional Appendix IX constituents were detected during Second Quarter 2009; therefore, no
changes to the Groundwater Monitoring List for the Unit are required.
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3.0 HWMU-7 ANNUAL GROUNDWATER MONITORING REPORT
3.1 Waste Management Unit Information

Unit Name: Hazardous Waste Management Unit 7 (HWMU-7)
Owner/Operator: United States Army/Alliant Techsystems Inc.

Unit Location: Radford AAP Main Plant Area, Radford, Virginia

Class: Hazardous Waste Management Unit
Type: Closed Unlined Holding and Neutralization Basin

3.2  Groundwater Monitoring Plan

Monitoring Network:

Upgradient Well: TW12B

Point of Compliance Wells: 7WCA, TMW6, TW11B

Plume Monitoring Wells: TWOC, 7TW10B, 7TW10C, 7TW13
Observation Wells: TMWS5, 7TWOB, 7W11

Monitoring Status: Compliance Monitoring Program

CY 2009 Monitoring Events:
Second Quarter 2009: April 13-14, 2009
Fourth Quarter 2009: October 19-20, 2009

3.3 Groundwater Movement

The monitoring wells at HWMU-7 are screened entirely within alluvium, weathered
carbonate bedrock residuum, or carbonate bedrock or across the interfaces between two of the
listed strata. The static water level measurements gathered during the 2009 semiannual
monitoring events are summarized in Table 2. Groundwater fluctuations ranged from 0.04 to
2.65 feet annually. As shown on the HWMU-7 Potentiometric Surface Maps (Appendix B-1),
groundwater movement beneath the site is generally to the west towards the New River and to
the northeast and southwest toward the unnamed intermittent drainages that flow into the New
River north and south of the site.

Darcian flow conditions were assumed for the alluvium, residuum, and carbonate
bedrock beneath HWMU-7. 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 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
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based on the Fourth Quarter 2009 groundwater elevations was calculated to be 0.008 ft/ft.
Historical slug test data for the site yielded an average hydraulic conductivity of 5.1 x 10°
ft/second. This value is consistent with literature values for carbonate rock and for clayey, silty
sand and gravel alluvium and residuum (Domenico and Schwartz, 1990).

The estimated groundwater velocity across the site was calculated to be approximately
8.81x 107 ft/day or 3.2 ft/year, based on the following:

e Average hydraulic conductivity of 5.1 x 10 ft/second.
® Average hydraulic gradient of 0.008 ft/ft.

e Assumed effective porosity of 0.40, based on a representative range of
porosities for carbonate rock, weathered residuum, 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 velocity presented above depending on water level
conditions and the distribution of solution features.

34 Groundwater Analytical Data Evaluation

The groundwater samples collected from the compliance monitoring network during the
2009 semiannual monitoring events were analyzed for the constituents listed in Appendix E to
Attachment 3 of the Final Post-Closure Care Permit, plus copper (which was added to the
constituent list for HWMU-7 following Third Quarter 2003) and zinc (which was added to the
constituent list for HWMU-7 following Second Quarter 2004). In addition, groundwater samples
were collected from the upgradient well and the point of compliance wells for the annual
monitoring for the constituents listed in Appendix IX of 40 CFR Part 264. The laboratory
analytical results for the 2009 monitoring events are included in Appendix B-2 (point of
compliance wells) and in Appendix B-3 (plume monitoring wells). The laboratory analytical
results for the 2009 monitoring events also are included in electronic format in Appendix E.
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 E. Copies of field notes recorded during sample collection are
included on CD-ROM in Appendix F.

3.4.1 Comparison to Groundwater Protection Standards

As specified in Permit Condition V.J.2.i, the 2009 groundwater analytical data for the
upgradient well and the point of compliance wells were compared to the GPSs for HWMU-7
listed in Appendix G of Permit Attachment 3. In accordance with Permit Condition V.12,
Radford AAP performed a simple empirical comparison of the upgradient well and the point of
compliance well data to the GPSs (Appendix B-2).

As shown in Appendix B-2, no constituents were detected at concentrations greater than
their respective GPSs.
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3.4.2 Comparison to Background Concentrations

As specified in Permit Condition V.O, the 2009 groundwater analytical data for the
plume monitoring wells were compared to the background concentrations for HWMU-7. The
original background concentrations as presented in the Groundwater Quality Assessment Report
for HWMU-7 dated August 1998 are listed in Appendix F of Permit Attachment 3. However, in
correspondence dated October 31, 2007, the VDEQ indicated that Radford AAP should
statistically recalculate the background concentration values for HWMU-7 as part of the clean
closure evaluation for the Unit. In December 2007, Draper Aden Associates recalculated
background values for all plume monitoring well constituents at HWMU-7. For the calendar
year 2009 semiannual monitoring events, Radford AAP performed a simple empirical
comparison of the plume monitoring well data to the site-specific background concentrations
presented in Appendix F of Permit Attachment 3, as well as the December 2007 revised
background values presented in the pending Class 3 Permit Modification for HWMUs 5, 7, 10,
and 16 (Appendix B-3).

As shown in Appendix B-3, total barium concentrations detected in plume monitoring
well 7W10B during both 2009 semiannual monitoring events were greater than the Permit-
specified background concentration of 64 pg/l as well as the December 2007 revised background
concentration of 41 ug/l. Additionally, the total barium concentrations detected in plume
monitoring well 7W10C during both 2009 semiannual monitoring events were greater than the
December 2007 revised background concentration of 41 pg/l, but less than the Permit-specified
background concentration of 64 ug/l. However, all of the total barium concentrations detected in
wells 7W10B and 7W10C were more than an order of magnitude below the USEPA MCL for
barium of 2,000 ug/l. Higher total barium concentrations in downgradient plume monitoring
wells relative to background at HWMU-7 may be the result of natural variations in trace element
distribution in groundwater. In addition, these concentrations are consistent with previous
barium concentrations detected these wells.

As also shown in Appendix B-3, total cobalt concentrations detected in plume
monitoring well 7W13 during both 2009 semiannual monitoring events were greater than the
December 2007 revised background concentration of 5 pg/l, but less than the Permit-specified
background concentration of 17 pg/l. A higher total cobalt concentration in downgradient plume
monitoring well 7W13 relative to background at HWMU-7 may be the result of natural
variations in trace element distribution in groundwater. In addition, the total cobalt
concentrations detected in well 7W 13 are consistent with previous cobalt concentrations detected
in this well.

No other constituent concentrations detected in the plume monitoring wells were greater
than their respective background concentrations.

In accordance with the requirements of Permit Condition V.K.3, the established
background values and the computations used to determine the background values are included
in Appendix B-4. This includes both the background values and computations associated with
Appendix F of Permit Attachment 3 (excerpted from the Groundwater Quality Assessment
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Report for HWMU-7 dated August 1998), as well as the December 2007 revised background
values presented in the pending Class 3 Permit Modification for HWMUs 5, 7, 10, and 16.

3.4.3 Annual Monitoring for Constituents Listed in Appendix IX of 40 CFR Part 264

During Second Quarter 2009, the groundwater samples collected from the upgradient
well and the point of compliance wells were analyzed for the constituents listed in Appendix IX
to 40 CFR Part 264 in accordance with Permit Condition V.J.2.e. Upon receipt of the Second
Quarter 2009 analytical data, Radford AAP notified the VDEQ of the detection of two additional
Appendix IX constituents (chloroform and diethyl ether) that were not listed in Appendix E of
Permit Attachment 3 (Unit 7 — Groundwater Compliance Monitoring (Quarterly) Constituent
List). Chloroform was detected in upgradient well 7W12B and in point of compliance wells
TWCA and 7W11B. However, Radford AAP did not verify the chloroform concentrations
detected in wells 7TW12B, 7TWCA, and 7W11B based on the June 14, 2007 concurrence by the
VDEQ with the Alternate Source Demonstration (ASD) for chloroform at HWMU-7 submitted
on January 31, 2007, which identified an upgradient off-site source for chloroform in
groundwater. Therefore, chloroform will not be added to the Groundwater Monitoring List for
the Unit.

In accordance with Permit Condition V.J.2.e.(1), Radford AAP resampled point of
compliance well 7MW6 for diethyl ether in order to confirm or refute the additional Appendix
IX constituent detection. Diethyl ether was not confirmed in the subject well at a concentration
above its detection limit. As a result, diethyl ether will not be added to the Groundwater
Monitoring List for the Unit.

No additional Appendix IX constituents were detected during Second Quarter 2009.
Therefore, no changes to the Groundwater Monitoring List for the Unit are required.

3.5 Recommendations

Based on an evaluation of the groundwater analytical data and additional information for
HWMU-7, no constituents were detected at concentrations greater than their respective GPSs
during calendar year 2009. Therefore, no further action is recommended at this time.

The Appendix IX constituent chloroform was detected in upgradient well 7W12B and in
point of compliance wells 7WCA and 7W11B during Second Quarter 2009. Chloroform will not
be added to the Compliance Monitoring Constituent List for HWMU-7 based on the June 14,
2007 concurrence by the VDEQ with the ASD for chloroform at HWMU-7 submitted on January
31, 2007. The Appendix IX constituent diethyl ether was initially detected in point of
compliance well 7TMW6 during Second Quarter 2009. In accordance with Permit Condition
V.J.2.e.(1), Radford AAP resampled point of compliance well 7TMW6 for diethyl ether in order
to confirm or refute the additional Appendix IX constituent detection. Diethyl ether was not
confirmed in the subject well at a concentration above its detection limit. As a result, diethyl
ether will not be added to the Groundwater Monitoring List for the Unit. No additional
Appendix IX constituents were detected during Second Quarter 2009; therefore, no changes to
the Groundwater Monitoring List for the Unit are required.
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An evaluation of the plume monitoring well data indicates that the concentrations of total
barium in plume monitoring wells 7W10B and 7W10C were greater than the site-specific
background concentration. As stated previously, higher total barium concentrations in
downgradient plume monitoring wells relative to background at HWMU-7 may be the result of
natural variations in trace element distribution in groundwater. In addition, these concentrations
are consistent with previous barium concentrations detected these wells. Therefore, no further
action regarding the total barium concentrations detected in plume monitoring wells 7W10B and
7W10C is recommended at this time.

An evaluation of the plume monitoring well data indicates that the concentrations of total
cobalt in plume monitoring well 7W13 were greater than the site-specific background
concentration. As stated previously, a higher total cobalt concentration in downgradient plume
monitoring well 7W13 relative to background at HWMU-7 may be the result of natural
variations in trace element distribution in groundwater. In addition, the total cobalt
concentrations detected in well 7W 13 are consistent with previous cobalt concentrations detected
in this well. Therefore, no further action regarding the total cobalt concentrations detected in
plume monitoring well 7W13 is recommended at this time.

In correspondence to the VDEQ dated August 9, 2007, Radford AAP submitted a Class 3
permit modification for the Post-Closure Care Permit for HWMUs 5, 7, 10, and 16. The permit
modification included an amended closure plan for HMWU-7. Upon incorporation of the Class
3 permit modification into the Permit, Radford AAP will finalize the closure report for HWMU-
7. The closure report will include a clean closure evaluation for soil and groundwater at the
Unit. Upon VDEQ approval of the closure report, HWMU-7 will be clean closed.
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4.0 HWMU-10 ANNUAL GROUNDWATER MONITORING REPORT
4.1 Waste Management Unit Information

Unit Name: Hazardous Waste Management Unit 10 (HWMU-10)
Owner/Operator: United States Army/Alliant Techsystems Inc.

Unit Location: Radford AAP Main Plant Area, Radford, Virginia

Class: Hazardous Waste Management Unit
Type: Closed Equalization Basin for the Biological Treatment System

4.2  Groundwater Monitoring Plan

Monitoring Network:

Upgradient Well: 10D4
Point of Compliance Wells: 10MW1, 10DDH2R, 10D3, 10D3D
Plume Monitoring Wells: none
Observation Wells: none
Monitoring Status: Compliance Monitoring Program

CY 2009 Monitoring Events:
Second Quarter 2009: April 15, 2009
Fourth Quarter 2009: October 21, 2009

4.3 Groundwater Movement

The monitoring wells at HWMU-10 are screened either across the alluvium/limestone
bedrock interface or entirely within bedrock. The static water level measurements gathered
during the 2009 semiannual monitoring events are summarized in Table 3. Groundwater
fluctuations ranged from 0.01 to 0.82 feet annually. As shown on the HWMU-10 Potentiometric
Surface Maps (Appendix C-1), groundwater movement beneath the site is generally to the north
towards the New River.

Darcian flow conditions were assumed for the alluvium and limestone bedrock beneath
HWMU-10. 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 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
2009 groundwater elevations was calculated to be 0.014 ft/ft. Historical slug test data for the site
yielded an average hydraulic conductivity of 4.9 x 10 ft/second. This value is consistent with
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literature values for limestone and for clayey, silty sand and gravel alluvium (Domenico and
Schwartz, 1990).

The estimated groundwater velocity across the site was calculated to be approximately
1.48 ft/day or 540 ft/year, based on the following:

e Average hydraulic conductivity of 4.9 x 10™* ft/second.
® Average hydraulic gradient of 0.014 ft/ft.

e Assumed effective porosity of 0.40, based on a representative range of
porosities for limestone and for 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 velocity presented above depending on water level
conditions and the distribution of solution features.

4.4 Groundwater Analytical Data Evaluation

The groundwater samples collected from the compliance monitoring network during the
2009 semiannual monitoring events were analyzed for the constituents listed in Appendix E to
Attachment 4 of the Final Post-Closure Care Permit, plus cobalt and vanadium (which were
added to the constituent list for HWMU-10 following Second Quarter 2004) and acetone and 2-
propanol (which were added to the constituent list for HMWU-10 following Second Quarter
2005). In addition, groundwater samples were collected from the upgradient well and the point
of compliance wells for the annual monitoring for the constituents listed in Appendix IX of 40
CFR Part 264. The laboratory analytical results for the 2009 monitoring events are included in
Appendix C-2. The laboratory analytical results for the 2009 monitoring events also are
included in electronic format in Appendix E. 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 E. Copies of field notes
recorded during sample collection are included on CD-ROM in Appendix F.

4.4.1 Comparison to Groundwater Protection Standards

As specified in Permit Condition V.J.3.i, the 2009 groundwater analytical data for the
upgradient well and the point of compliance wells were compared to GPSs for HWMU-10 listed
in Appendix G of Permit Attachment 4. In accordance with Permit Condition V.I.2, Radford
AAP performed a simple empirical comparison of the upgradient well and the point of
compliance well data to the GPSs (Appendix C-2). As shown in Appendix C-2, none of the
constituent concentrations detected in the upgradient well and in the point of compliance wells
were greater than their respective GPSs.
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4.4.2 Comparison to Background Concentrations

Only the analytical data from plume monitoring wells are compared to background
concentrations. However, the compliance monitoring network at HWMU-10 is composed
entirely of point of compliance wells. Therefore, the analytical data from HWMU-10 is not
compared to background concentrations.

4.4.3 Annual Monitoring for Constituents Listed in Appendix IX of 40 CFR Part 264

During Second Quarter 2009, the groundwater samples collected from the upgradient
well and the point of compliance wells were analyzed for the constituents listed in Appendix IX
to 40 CFR Part 264 in accordance with Permit Condition V.J.3.e. Upon receipt of the Second
Quarter 2009 analytical data, Radford AAP notified the VDEQ of the detection of one additional
Appendix IX constituent (diethyl ether) that was not listed in Appendix E of Permit Attachment
4 (Unit 10 — Groundwater Compliance Monitoring (Quarterly) Constituent List). In accordance
with Permit Condition V.J.3.e.(1), Radford AAP resampled point of compliance well I0DDH2R
for diethyl ether in order to confirm or refute the additional Appendix IX constituent detection.
Diethyl ether was not confirmed in the subject well at a concentration above its detection limit.
As aresult, diethyl ether will not be added to the Groundwater Monitoring List for the Unit.

No additional Appendix IX constituents were detected during Second Quarter 2009.
Therefore, no changes to the Groundwater Monitoring List for the Unit are required.

4.5 Recommendations

Based on an evaluation of the groundwater analytical data and additional information for
HWMU-10, no constituents were detected at concentrations greater than their respective GPSs
during calendar year 2009. Therefore, no further action is recommended at this time.

The Appendix IX constituents chlordane and diethyl ether were initially detected in
compliance well 1I0DDH2R during Second Quarter 2009. In accordance with Permit Condition
V.J.3.e.(1), Radford AAP resampled the subject well for the detected constituent in order to
confirm or refute the detection of the additional Appendix IX constituents. Diethyl ether was not
confirmed in the subject well at a concentration above its detection limit. As a result, diethyl
ether will not be added to the Groundwater Monitoring List for the Unit. No additional
Appendix IX constituents were detected during Second Quarter 2009; therefore, no changes to
the Groundwater Monitoring List for the Unit are required.
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5.0 HWMU-16 ANNUAL GROUNDWATER MONITORING REPORT
5.1 Waste Management Unit Information

Unit Name: Hazardous Waste Management Unit 16 (HWMU-16)
Owner/Operator: United States Army/Alliant Techsystems Inc.

Unit Location: Radford AAP Main Plant Area, Radford, Virginia

Class: Hazardous Waste Management Unit
Type: Closed Hazardous Waste Landfill

5.2  Groundwater Monitoring Plan

Monitoring Network:

Upgradient Well: 16C1

Point of Compliance Wells: 16WC1A, 16WCI1B, 16MW8, 16MW9
Plume Monitoring Wells: 16-1, 16-2, 16-3, 16-5, 16 WC2B, 16SPRING
Observation Wells: 16WC2A, 16C3, 16CDH3

Monitoring Status: Compliance Monitoring Program

CY 2009 Monitoring Events:
Second Quarter 2009: April 6-8, 2009
Fourth Quarter 2009: October 6-8, 2009

5.3 Groundwater Movement

The monitoring wells at HWMU-16 are screened entirely within either carbonate bedrock
or weathered carbonate bedrock residuum, or across the residuum/bedrock interface. The static
water level measurements gathered during the 2009 semiannual monitoring events are
summarized in Table 4. Groundwater fluctuations ranged from 0.08 to 2.43 feet annually. As
shown on the HWMU-16 Potentiometric Surface Maps (Appendix D-1), groundwater
movement beneath the site is generally to the northeast.

Darcian flow conditions were assumed for the weathered residuum and carbonate
bedrock beneath HWMU-16. 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 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 2009 groundwater elevations was calculated to be 0.089 ft/ft. Historical
slug test data for the site yielded an average hydraulic conductivity of 7.87 x 107 ft/second. This
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value is consistent with literature values for carbonate rock and for clay and silt residuum
(Domenico and Schwartz, 1990).

The estimated groundwater velocity across the site was calculated to be approximately
1.51 ft/day or 551 ft/year based on the following:

e Average hydraulic conductivity of 7.87 x 10” ft/second.
e Average hydraulic gradient of 0.089 ft/ft.

e Assumed effective porosity of 0.40, based on a representative range of
porosities for carbonate rock and clay and silt residuum (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 velocity presented above depending on water level
conditions and the distribution of solution features.

54 Groundwater Analytical Data Evaluation

The groundwater samples collected from the compliance monitoring network during the
2009 semiannual monitoring events were analyzed for the constituents listed in Appendix E to
Attachment 5 of the Final Post-Closure Care Permit, plus chloroethane, diethyl ether, dimethyl
ether, and methylene chloride (which were added to the constituent list for HWMU-16 following
Third Quarter 2003), and 1,1,2-trichloro-1,2,2-trifluoroethane (which was added to the
constituent list for HWMU-16 following Second Quarter 2004). In addition, groundwater
samples were collected from the upgradient well and the point of compliance wells for the
annual monitoring for the constituents listed in Appendix IX of 40 CFR Part 264. The laboratory
analytical results for the 2009 monitoring events are included in Appendix D-2 (point of
compliance wells) and in Appendix D-3 (plume monitoring wells). The laboratory analytical
results for the 2009 monitoring events also are included in electronic format in Appendix E.
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 E. Copies of field notes recorded during sample collection are
included on CD-ROM in Appendix F.

Please note that plume monitoring well 16-1 was dry during Second Quarter 2009;
therefore, no groundwater samples were collected from plume monitoring well 16-1 during that
event.

5.4.1 Comparison to Groundwater Protection Standards

As specified in Permit Condition V.J.4.i, the 2009 groundwater analytical data for the
upgradient well and the point of compliance wells were compared to GPSs for HWMU-16 listed
in Appendix G of Permit Attachment 5. In accordance with Permit Condition V.I.2, Radford
AAP performed a simple empirical comparison of the upgradient well and the point of
compliance well data to the GPSs (Appendix D-2).
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As shown in Appendix D-2, no constituents were detected at concentrations greater than
their respective GPSs.

5.4.2 Comparison to Background Concentrations

As specified in Permit Condition V.O, the 2009 groundwater analytical data for the
plume monitoring wells were compared to the background concentrations for HWMU-16 listed
in Appendix F of Permit Attachment 5. In accordance with Permit Condition V.I1.2, Radford
AAP performed a simple empirical comparison of the plume monitoring well data to the
background concentrations (Appendix D-3).

As shown in Appendix D-3, total barium concentrations detected in upgradient well
16C1 and in plume monitoring wells 16-2, 16-3, and 16-5 and in spring sampling location
16SPRING during both 2009 semiannual monitoring events were greater than the background
concentration of 175.4 ug/l. In addition, the total barium concentration detected in plume
monitoring well 16-1 during Fourth Quarter 2009 was greater than the background concentration
of 175.4 ug/l. However, all of the total barium concentrations detected in the plume monitoring
wells were well below the USEPA MCL for barium of 2,000 png/l. Furthermore, higher barium
concentrations in downgradient plume monitoring wells relative to background may be the result
of natural variations in trace element distribution in groundwater. As illustrated in the boring
logs for the compliance network monitoring wells (Appendix H of Permit Attachment 5),
upgradient well 16C1 is screened in limestone while downgradient plume monitoring wells 16-1,
16-2, 16-3, and 16-5 are screened in shale and fault breccia. Such differing lithologic formations
would be expected to contain very different trace element distributions.

No other constituent concentrations detected in the plume monitoring wells were greater
than their respective background concentrations. In accordance with the requirements of Permit
Condition V.K.3, the established background values and the computations used to determine the
background values are included in Appendix D-4. The background values and associated
computations are taken from the Groundwater Quality Assessment Report for HWMU-16 dated
August 1999.

5.4.3 Annual Monitoring for Constituents Listed in Appendix IX of 40 CFR Part 264

During Second Quarter 2009, the groundwater samples collected from the upgradient
well and the point of compliance wells were analyzed for the constituents listed in Appendix IX
to 40 CFR Part 264 in accordance with Permit Condition V.J.4.e. Upon receipt of the Second
Quarter 2009 analytical data, Radford AAP notified the VDEQ of the initial detection of four
additional Appendix IX constituents (acetone, benzene, 1,1-dichloroethene, and tetrahydrofuran)
that were not listed in Appendix E of Permit Attachment 5 (Unit 16 — Groundwater Compliance
Monitoring (Quarterly) Constituent List). Benzene, 1,1-dichloroethene, and tetrahydrofuran
were only detected in upgradient well 16C1. However, as 16C1 is the background well for
HWMU-16, the benzene, 1,1-dichloroethene, and tetrahydrofuran concentrations detected in the
well appear to be derived from a source upgradient of the Unit. As a result, benzene, 1,1-
dichloroethene, and tetrahydrofuran will not be added to the Groundwater Monitoring List for
the Unit.
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Acetone was initially detected in point of compliance well 16MWS. In accordance with
Permit Condition V.J.4.e.(1), Radford AAP resampled point of compliance well 16MWS8 for
acetone in order to confirm or refute the additional Appendix IX constituent detection. Acetone
was not confirmed in the subject well at a concentration above its detection limit. As a result,
acetone will not be added to the Groundwater Monitoring List for the Unit.

No additional Appendix IX constituents were detected during Second Quarter 2009.
Therefore, no changes to the Groundwater Monitoring List for the Unit are required.

5.5 Recommendations

Based on an evaluation of the groundwater analytical data and additional information for
HWMU-16, no constituents were detected at concentrations greater than their respective GPSs
during calendar year 2009. Therefore, no further action is recommended at this time.

The Appendix IX constituents benzene, 1,1-dichloroethene, and tetrahydrofuran were
initially detected in upgradient well 16C1 during Second Quarter 2009. However, as 16C1 is the
background well for HWMU-16, the benzene, 1,1-dichloroethene, and tetrahydrofuran
concentrations detected in the well appear to be derived from a source upgradient of the Unit. As
a result, benzene, 1,1-dichloroethene, and tetrahydrofuran will not be added to the Groundwater
Monitoring List for the Unit. The Appendix IX constituent acetone was initially detected in
point of compliance well 16MWS8 during Second Quarter 2009. In accordance with Permit
Condition V.J.4.e.(1), Radford AAP resampled point of compliance well I6MWS for acetone in
order to confirm or refute the additional Appendix IX constituent detection. Acetone was not
confirmed in the subject well at a concentration above its detection limit. As a result, acetone
will not be added to the Groundwater Monitoring List for the Unit. No additional Appendix IX
constituents were detected during Second Quarter 2009; therefore, no changes to the
Groundwater Monitoring List for the Unit are required.

The evaluation of the plume monitoring well data indicated that the concentrations of
total barium upgradient well 16C1 and in plume monitoring wells 16-1, 16-2, 16-3, 16-5, and
16SPRING were greater than the site-specific background concentration. As stated previously,
higher total barium concentrations in downgradient plume monitoring wells relative to
background are likely due to natural variations in trace element distribution in groundwater.
Upgradient well 16C1 is screened in limestone while downgradient plume monitoring wells 16-
1, 16-2, 16-3, and 16-5 are screened in shale and fault breccia. Such differing lithologic
formations would be expected to contain very different trace element distributions. Therefore,
no further action regarding the 2009 total barium concentrations detected in plume monitoring
wells 16-1, 16-2, 16-3, and 16-5 and in spring sampling location 16SPRING is recommended at
this time.
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TABLES



TABLE 1
HWMU-5
GROUNDWATER ELEVATIONS - 2009

RADFORD ARMY AMMUNITION PLANT

RADFORD, VIRGINIA
MONITORING ELEVATION SECOND QUARTER 2009 FOURTH QUARTER 2009
WELL ID TOP OF WELL DTW GW ELEV DTW GW ELEV
SW8B 1789.58 16.17 1773.41 16.90 1772.68
SW5B 1775.13 9.93 1765.20 11.02 1764.11
SW7B 1774.78 9.84 1764.94 10.44 1764.34
SWC21 1774.43 9.95 1764.48 10.80 1763.63
SWC22 1774.45 9.96 1764.49 10.88 1763.57
SWC23 1773.84 9.37 1764.47 10.37 1763.47
S5W5 1772.31 8.52 1763.79 9.74 1762.57
S5W7 1776.08 11.87 1764.21 12.13 1763.95
SWI9A 1762.20 2.50 1759.70 3.86 1758.34
SWI10A 1771.40 14.37 1757.03 16.28 1755.12
SWI1IA 1766.20 10.93 1755.27 14.70 1751.50
SWCI1 1788.92 17.16 1771.76 18.84 1770.08
SWCI12 1788.96 16.97 1771.99 18.07 1770.89
SWCA 1779.05 14.51 1764.54 14.91 1764.14
S5W6 1771.43 7.28 1764.15 8.86 1762.57
S5W8 1783.68 13.11 1770.57 13.45 1770.23
NOTES:

DTW: Depth to water from top of casing.

GW ELEV: Groundwater elevation.

All elevations in feet above mean sea level.




GROUNDWATER ELEVATIONS - 2009

TABLE 2
HWMU-7

RADFORD ARMY AMMUNITION PLANT

RADFORD, VIRGINIA

MONITORING ELEVATION SECOND QUARTER 2009 FOURTH QUARTER 2009

WELL ID TOP OF WELL DTW GW ELEV DTW GW ELEV
TW12B 1717.31 24.60 1692.71 24.84 1692.47
TWCA 1715.40 24.67 1690.73 24.71 1690.69
TMW6 1715.30 25.61 1689.69 26.41 1688.89
TWI11B 1715.90 24.78 1691.12 25.15 1690.75
TWOC 1704.45 13.94 1690.51 14.52 1689.93
7W10B 1706.65 15.09 1691.56 15.57 1691.08
TW10C 1709.30 18.94 1690.36 21.59 1687.71
TW13 1705.42 18.33 1687.09 19.28 1686.14
TW9B 1712.49 22.40 1690.09 22.68 1689.81
TMWS5 1716.20 24.72 1691.48 24.95 1691.25
TW11 1714.82 23.77 1691.05 24.42 1690.40

NOTES:

DTW: Depth to water from top of casing.

GW ELEV: Groundwater elevation.
All elevations in feet above mean sea level.




GROUNDWATER ELEVATIONS - 2009

TABLE 3

HWMU-10

RADFORD ARMY AMMUNITION PLANT

RADFORD, VIRGINIA
MONITORING ELEVATION SECOND QUARTER 2009 FOURTH QUARTER 2009
WELL ID TOP OF WELL DTW GW ELEV DTW GW ELEV
10D4 1714.38 22.72 1691.66 22.73 1691.65
10DDH2R 1704.38 19.40 1684.98 19.78 1684.60
10D3 1702.95 17.64 1685.31 18.28 1684.67
10D3D 1702.64 17.61 1685.03 18.43 1684.21
10MW1 1703.62 17.97 1685.65 18.24 1685.38
NOTES:

DTW: Depth to water from top of casing.

GW ELEV: Groundwater elevation.

All elevations in feet above mean sea level.




GROUNDWATER ELEVATIONS - 2009

TABLE 4
HWMU-16

RADFORD ARMY AMMUNITION PLANT

RADFORD, VIRGINIA
MONITORING ELEVATION SECOND QUARTER 2009 FOURTH QUARTER 2009
WELL ID TOP OF WELL DTW GW ELEV DTW GW ELEV
16C1 1840.14 51.19 1788.95 48.76 1791.38
16MW8 1815.82 72.85 1742.97 73.96 1741.86
16MW9 1808.88 64.05 1744.83 66.31 1742.57
16WC1A 1812.61 67.39 1745.22 69.21 1743.40
16WCI1B 1812.95 67.61 1745.34 69.53 1743.42
16-1 1815.82 DRY DRY 43.99 1771.83
16-2 1810.99 55.72 1755.27 55.76 1755.23
16-3 1824.77 58.35 1766.42 56.77 1768.00
16-5 1742.60 4.75 1737.85 4.67 1737.93
16WC2B 1818.71 55.20 1763.51 53.53 1765.18
16WC2A 1820.05 DRY DRY DRY DRY
16C3 1822.22 DRY DRY 68.25 1753.97
16CDH3 1825.60 DRY DRY DRY DRY
SPRING na na na na na
NOTES:

DTW: Depth to water from top of casing.

GW ELEV: Groundwater elevation.
All elevations in feet above mean sea level.

na: Not applicable.
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APPENDIX A-1

HWMU-5 POTENTIOMETRIC SURFACE MAPS
SECOND QUARTER 2009
FOURTH QUARTER 2009
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APPENDIX A-2

HWMU-5 2009 LABORATORY ANALYTICAL RESULTS
POINT OF COMPLIANCE WELLS



Target Analyte Monitoring Results - HWMU-5 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = 5SW8EB
All Results in ug/L.

Analyte/Quarter SIVSB @ SWSB Q| SWIB @ SWC21 Q) SHC22 Q| SWC23 Q@ QL GPS | Methad

Antimony CAS # 7440-36-0

Second Quarter 2009 U U U N §] 9] U 1 6 8020
Fourth Quarter 2009 U U u u U u 1 6 | 8020
Arsenic I R CAS # 7440-38-2 S

Second Quarter 2009 u U U U U U 10 s 6020
Fourth Quarter 2009 u U U U u U 10 50 | 6020
Barium CAS # 7440-39-3 ‘
Second Quarter 2009 85.8 16.1 30.1 13.9 26 20.1 10 2000 | 6020
Fourth Quarter 2009 104 432 37.2 15.9 31.6 253 10 2000 6020
Beryllium CAS # 7440-41-7

Second Quarter 2000  0.24 J U 052 J 1.9 u u 1 4 6020
Fourth Quarter 2009 U U U 31 J U U 1 4 {8020
Cadmium CAS # 7440-43-9

Second Quarter 2009 U U U 047 J 025 U 1 5 6020
Fourth Quarter 2009 U U U U 9] U 1 5 6020
Chromium o - CAS # 7440-47-3

Second Quarter 2009 U U 1.8 J 56 §] u 5 100 | 6020
Fourth Quarter 2009 U U u 10.7 4 u u 5 100 6020
Cobalt ) B o T Cas # 7440-48.4 T

Second Quarter 2009 U U 6.8 50.7 37 19 J 5 313 6020
Fourth Quarter 2009 U U U 779 6 u 5 313 6020
Copper CAS 4 7440-50-8

Second Quarter2000 U U 36 | 43 4 U U 5 a00 6020
Fourth Quarter 2009 U u U 71 9] U 5 1300 6020
Lead CAS # 7439-92-1

Second Quarter 2009 ) U 025 J 13 u U U 1 15 6020
Fourth Quarter 2009 U U 13 U U u 1 15 6020
Mercury s 7439976

Second Quarter 2009 u u u u U U 2 2 7470A
Fourth Quarter 2009 U U U U U u 2 2 7470A
Nickel I CAS # 7440020

Second Quarter 2009 u u 64 J 27.9 54 34 ) 10 313 6020
Fourth Quarter 2009 U U U 401 U U 10 | 813 6020
Selenium - Cas # 7782-49-2 )

Second Quarter 2009 U 61 J u U : U U C 10 s 6020
Fourth Quarter 2009 U U U u U u 10 50 6020
Silver o T cusy 7440224

Second Quarter 2009 u U U N U U U 2 7825 6020
Fourth Quarter 2009 u U U U U U 2 78.25 6020
Thallium o CAS # 7440-28.0 )

Second Quarter 2009 U U U U U U 1 2 6020
Fourth Quarter 2009 U U U ¥] 4] U 1 2 6020
Tin ' - ) Cas # 7440315

‘Second Quarter 2009 u g u o u oJ U J u oy ‘ u o 5 6020
Vanadium o CaS # 7440-62-2 ‘ '
Second Quarter 2009 U U U U U i U 10 10es5 | 6020
Fourth Quarter 2009 u U U U 4] E 10 109.55 : 6020
Zinc T CAS % 7440-66-6

Second Quarter 2009 374 32 4 186 303 v | ' T q0 o ases | s020
Fourth Quarter 2009 U U 143 483 U | U 10 | 4695 i 6020

See last page of this report for definitions. .
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Target Analyte Monitoring Results - HWMU-5 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 5W8B

All Results in ug/L.

Aualvie/Ouarter SWSB @ SWSB Q} SHTB O SWC QL SWC22 0 SWC23 Q¢ 0 OL  GPS Method
Sulfide ‘ CAS % 18496-25-8
Second Quarter 2009 U U u U U U 1000 - i 9034
Cyanide o ' ' Cas# 57125
Second Quarter 2009 U U U U U v 20 | s012A
Total Recoverable Phenolics 7 S CAs 4 C-020 o
Second Quarter 2009 U U U u U Y 60 -1 o085
Acenaphthene CAS# 83-32-9
Second Quarter 2009 uoJ uoJ U uJ uogou 5 - | s2r0C
Acenaphthylene CAS # 208-96-8
Second Quarter 2009 uds U I U uJo U g, U 5 - | s0C
Acetone CAs# 67-64-1
Second Quarter 2009 U 26 U u u i 10 22357 8260B
Fourth Quarter 2009 U U U U U : 10 22357 8260B
Acetonitrile CAS % 75-05-8
Second Quarter 2009 U U U U U U 20 - | 82608
Acetophenone CAS # 96-86-2
Second Quarter 2009 U U u 9] u ‘ U 5 - | 8270C
2-Acetylaminofluorene CAs # 53963
Second Quarter 2009 u U U U U U 5 - } 8270C
Acrolein CAS# 107-02-8 ‘
Second Quarter 2009 Uy U J U J U Uy i T 25 - 82608
Acrylonitrile cAs# 107131
Second Quarter 2009 U u u u U 5 - | ea2e08
Aldrin - ' cas# 309002 -
Second Quarter 2009 U U U U U 1 U 0.05 - 1 8081A
Allyl chioride S Cas # 107-05-1
Second Quarter 2009 U u u U U ‘ U 0.5 - i 82608
4-Aminobiphenyl Cis 7 92-67-1
Second Quarter 2009 u U U U u ’ v 5 - - ‘l 8270C
Aniline CAS # 62-53-3 '
Second Quarter 2009 v v u U u J v s - 8270C
Anthracene ' cas# 120-12-7 ‘
Second Quarter 2009 U U U U U L v 5 - 8270C
Aramite ' ' cis# 140578
Second Quarter 2009 U TR U u U ' U 5 - ‘ 8270C
Benzene CAS # 71-43-2
Second Quarter 2009 v u U u U ' U 05 | - 82608
Benzo[a]anthracehe ' - CAS # 56-55-3
Second Quarter 2009 U v U v U v s - | e2roc
Benzo[blfluoranthene 7 CiS# 205-992 o
Second Quarter 2009 U U U U U ‘ U 5 & - 1 8270C
Benzo[k]ﬂuoranthene o - CAS # 207-08-9
Second Quarter 2009 U J v J uoJ uJd Uy ‘ u J s - | e2roc
Behzo[ghi]péryler'\'e' o B ) CAS # 191-24-2 '
Second Quarter 2009 ) u U U U ‘ Sy s - ‘ 8270C
Behzo(a)pyrene ' - cisy 50328
Second Quarter 2009 u U U U u | u 5 - ‘ 8270C
1,4-Benzenediamine I ' © cas# 106503
Second Quarter 2009 u g u g U uJ TR RV 50 -1 a270C
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Target Analyte Monitoring Results - HWMU-5 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = 5SW8B
All Results in ug/L.

Analyre/Quarter SIVSB @ FWSE Q SWIB @ SIWC2I Q0 SWC22 Q. SWC23 Q¢ OL \ GPS | Method

Benzyl alcohol CAs# 100-51-6

Second Quarter 2009 U U u U U | 9] 5 - | 8270C
alpha-BHC C15# 319-84-6

Second Quarter 2009 U V] U U U T 0.05 - | s08iA
beta-BHC ' ' cas# 319857 -
Second Quarter 2009 U u U u U I U 0.05 - . 8081A
delta-BHC Cis# 319-86:8

Second Quarter 2009 U v u U u U 0.05 - | sosiA
gamma-BHC CAS# 58-89-9

Second Quarter 2009 u y U T u U 0.05 - soBiA
bis(2-Chloroethoxy)methane cAS 4 111-91-1 ‘

Second Quarter 2009 U U U 0] U | U 5 - ‘ B8270C
bis(2-Chloroethyl)ether ' cas# 111-44-4

Second Quarter 2009 U J u J u J U J [V u J 5 - 8270C
bis(2-Chloro-1-methylethyl)ether  asy 108601 -
Second Quarter 2009 u u U U u Lo 5 - 8270C
bis(2-Ethylhexyl)phthalate c4s# 117-81-7

Second Quarter 2009 u U 1] ] u | v 6 1o L s270C
Fourth Quarter 2009 U U U U U l ¥] [¢] 10 w 8270C
Bromobenzene CAS# 108-86-1

Second Quarter 2009 u U u U u P 05 - | 82608
Bromochloromethane CAS # 74-97-5

Second Quarter 2009 U U U 4] U : u 0.5 - : 8260B
Bromodichloromethane I cas# 75274

Second Quarter 2009 ] U u U U I u 1 - | 82608
Bromoform v o ' cds# 75252

Second Quanef 2009 §] U U U u 9] 0.5 - i 82608
4-Bromophenyl phenyl ether ' ' CAS # 101553 ' »

Second Quarter 2009 v u v U u Y 5 - | s2roc
2-Butanone S cisy 78933 N

Second Quarter 2009 ' U ' ; v 10 | eot0s | 82608
Fourth Quarter 2009 4] U U 8] U ! U 10 691.08 ‘ 82608
n-Butyl alcohol o CaS# 71-36-3

Second Quarter 2009 U U | Y U | v 50 - ‘ 82608
ted-BdtyI alcohol ‘CAS # 75650

Second Quarter 2009 u U’ v u U ‘ U T ‘ 82608
n-Butyibenzene CAS # 104-51-8

Second Quarter 2009 v u U u u ‘ U 05 - | 82608
sec-Butbeenze’néh - cAS # 135-98-8

Second Quarter 2009 u u U u u ‘ u o5 - | 82608
terf-Butylbenzene o ' ' cas# 98066 '

Second Quarter 2009 U U U U U | v T 05 - 82608
Butyl benzyl phthalate R - Cis# 85687

Second Quarter 2009 U U U U U U s - | enc
Carbon disulfide ' casy 75150

Second Quarter 2009 u u U u U [ v 05 - ‘1 82608
Carbon tetrachloride . ' U Cas# 56235

Second Quarter 2009 u U U u U Cu 1 s | s

Y,
7’5 o,
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Target Analyte Monitoring Results - HWMU-5 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 5SW8B

Al Results in ug/L.

| | i ! |
Analvie/Quarrer SWSB O 3WSB Q| 3WIB @ SWC21 Q; SWC22 0 0 SWC23 0 QL GPS | Method
Chlordane CAS# 57-74-9

Second Quarter 2009 U ) U u U V) 0.86 - | 8081A
C45# 106-47-8

p-Chlorbanii'irr']'é "

Second Quarter 2009 u g u o J Uyl U voulou 5 - | s270C
Chlorobenzene cas# 108-90-7
Second Quarter 2009 U U u U U T 05 - 82608

CAS# 510-15-6

Chlorobenzilate

Second Quarter 2009 U U u o u u U 5 - [ s270C
p-Chloro-m-cresol CAS # 59-50-7

“Second Quarter 2009 U U u U U U s - | emc
Chloroethane CAS# 75-00-3

Second Quarter 2009 U u U U U i u 1 - . 82808
2-Chioroethyl vinyl ether C48# 110-75-8

Second Quarler 2009 u J u J U J U J |6 N u J 0.5 - 8260B
Chloroform N cis# 67663
Second Quarter 2009 U 02 15 08 J 05 y | 05y 1 80 | 82608
Fourth Quarter 2009 U u u u u ‘ U 1 80 82608
Chloromethane Cas # 74-87-3

Second Quarter 2008 U u U u U ; U 1 - | 82608
2-Chloronaphthalene CAS # 91-58-7

‘Second Quarter 2009 Uy T u J uJy U 4 U J s - | smec
2-Chlorophenol Cas # 95-57-8

Second Quarter 2009 U U u U V] 8] 5 - ‘ 8270C
4-Ch|orophenyl phenylretheﬂr' ) CAS# 7005-72-3 -
Second Quarter 2009 U J U J u 4 U J u ‘ U J 5 - J 8270C
Chioroprene ‘ Cas# 126-99-8 ' S
Second Quarter 2008 u v u U U J‘ U 05 - 82608
2-Chlorotoluene o CAS # 95-49-8

Second Quarter 2009 u v U U u v 05 - 82608
4-Chlorotoluene ' ' C4s# 106-43-4

Second Quarter 2009 T u ST u u ‘ U 0.5 - 8260B
Chrysene - o Cas 4 218-01-9

Second Quarter 2009 udJd U J U U J TR ’ U J 5 - ‘ 8270C
Cyclohexane ' - CAS # 110-82-7

Second Quarter 2009 u U u U U ‘ U 05 . ‘ 8260B
ii;Dichloropheﬁoxyacetic acid CAS # 94-75-7

Second Quarter 2009 v U u u U v 5 - ‘ BI51A
4,4'-DDD o CAS § 72-54-8

"Second Quarter 2009 u U U U U \ u 0.1 - ‘l 8081A
4,4'-DDE ' ' ' ' | Cas# 72559
Second Quarter 2009 u u U u U ‘ U 0.1 - { 8081A
4,4-DDT N ' ' cAs# 50293 T
Second Quarter 2009 u fu v T J RV ; 8081A
Diallate - o Ccasw 2303164 T
Second Quarter 2009 Uy U uoJ u J u oy ] uoJ 5 - J 8270C
Dibenz(a,h)anthracene - ' C4s# 53-70-3

Second Quarter 2009 U U u U L 5 - | eanec
Dibenzofuran o o ' CAS ¥ 132:64-9 - )

Second Quarter 2009 uJ T u o uoJ U g U 5 - | goroc

t i
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Target Analyte Monitoring Results - HWMU-5 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = 5W8B
All Results in ug/L.

Analvie/Quarter SIW8B O SWSE Q| SWTB QO SWC2E Q SHC22 0 i SWC23 0 QL GPS Method
Dibromochloromethane CAS # 124-48-1
Second Quarter 2009 U u u U U |y 05 . 8260B
717,727:17'3}Bromo-3-chloropropéiniéﬂWW - cisw 96128 S
Second Quarter 2009 U V] u U U U 0.5 ! 8260B
1',2-birb'r'orﬁ'oethane ' cAS# 106-93-4
Second Quarter 2009 u u u u 8] : U 0.5 82608
Di-n-butyl phthalate Cas# 84742
Second Quarter 2009 U u U U o 1w 5 8270C
1,2-Dichlorobenzene CAsH 95-50-1
Second Quarter 2009 U U u u U U 05 82608
1,3-Dichlorobenzene CAS % 541-73-1
Second Quarter 2009 U U u U u ‘ u 05 82608
1,4-Dichlorobenzene C45# 106-46-7
Second Quarter 2009 u U u U U | U 05 82608
3,3'-Dich|orobeniidine o S CAS # 91-94-1 -
Second Quarter 2009 U U u U U | 9] 5 - 8270C
trans-1,4-Dichloro-2-butene C454% 110-57-6
Second Quarter 2009 U u o uoJ uJ u oy \ u o 5 82608
Dichlorodifluoromethane cAS# 75-71-8
‘Second Quarter 2009 U U U 024 04 4| 03 J 1 125.2 82608
Fourth Quarter 2009 U U U U ] U 1 1252 82608
1,1-Dichloroethane CAS # 75-34-3
Second Quarter 2009 U u U U 3] ‘ U 1 - 8260B
1;2-bichlof0ethane o CAS # 107-06-2
Second Quarter 2009 u U U U v] { u 1 5 82608
Fourth Quarter 2009 U U v u v ;o 1 5 } 82608
1,1-Dichloroethene S  cass 75354 ' '
Second Quarter 2009 U U u U U Lou 05 82608
cis-1,2-Dichloroethene ' ‘CAS# 156-59-2
Second Quarter 2009 U U U U u J\ U 05 82608
trans-1,2-Dichioroethene h ' © cas# 156605
“Second Quarter 2009 u U u v U ‘ U 05 " 82608
i,4:DichIoropheno| o | Cds# 120-83-2
‘Second Quarter 2009 U U v U u ‘ u 5 | s270C
27,'6-Dichlorophenol o CAS # 87-65-0 ‘
Second Quarter 2009 U U Y U u ‘ U 5 - ‘ 8270C
1,2-Dichloropropan;m ' CAS % 78-87-5 o
Second Quarter 2009 U U i U U U ) ‘ ) VU 05 - i SZGOB
1,3-Dichloropropane ' cas# 142289 -
Second Quarter 2009 u U v U u ‘ U 05 | eze08
2,2-Dichloropropane CCas# 594207
Second Quarter 2009 ) U v u u U ’ U ~ 05 - | sz608
1,1-Dichloropropene ' ' CAS % 563-58-6 ’

‘Second Quarter 2009 u U u u o U ‘ U 05 - | 82608
cis-1,3-Dichloropropene ' ' ~ cas# 10061-01-5 » h
Second Quarter 2009 U 4] ‘ U U U \ ) U 05 - ‘: 8260B

trans-1,3-Dichloropropene ' © cas# 10061-02-6 '
) 05 | 82608

Second Quarter 2009 U 3] U U U 1 U

See last page of this report for definitions.

Page 5 of 12

Engincering & Sunveying ¢ Emirormental Senvices



Target Analyte Monitoring Results - HWMU-5 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = SW8B
Al Results in ug/L.

Analvre/Quarrer SWSB 0 SWSRB Q‘ SWTB @ SWC21 Q) SHC22 Q| SHCB Q0L LGRS | Method
Dieldrin ‘ C48 % 60-57-1
Second Quarter 2009 u u u u U iU 0.1 - | sos1A
Diethyl ether ' s # 60-20-7
Second Quarter 2009 U U uoJ 11 38 4 | 27 J 12.5 - | 8260B
Fourth Quarter 2009 u u U U U i U 12 - | 8260B
Diethyl phthalate o - CisH 84662 -
Second Quarter 2609 u u u U U ‘ U 10 12,520 8270C
Fourth Quarter 2009 U u U u U u 10 12520 | 8270C
0,0-Diethyl O-2-pyrazinyl CAS # 297-97-2

Second Quarter 2008 U u U u Lo 5 - | s20C
Dimethoate CAS# 60-51-5

Second Quarter 2009 v [V u oJ uJ u .J\ Uy s - 8270C
Dimethyl ether cas# 115-10-6

Second Quarter 2009 ] u U u U 1 U 12.5 - 82608
p-(Bimethylamino)azobenzene cds# 60-11-7

Second Quarter 2009 u u U u U v 5 - s270C
7,12-Dimethylbenz[alanthracene CAS # 57-97-6

Second Quarter 2009 U U u U U i u 5 - 8270C
3,3"-Dimethylbenzidine CAS # 119-93-7

Second Quarter 2009 R u u U u Y v 5 - seroc
a,a-Dimethylphenethylamine CAS # 122-09-8

Second Quarter 2009 Uy uoJ U U J u o ‘ u 4y s - | Bs270C
2,4-Dimethylphenol ' CAS # 105-67-9

Second Quarter 2009 u U u U u ‘ U 5 - sar0C
Dimethyl phthalate S o cas# 131-11-3 ‘
Second Quarter 2009 U U u U u o ‘ U 5 - s2rac
m-Dinitrobenzene ' o cas¥ 99650

Second Quarter 2009 U v U U U g u 5 - | e2r0c
4,6-Dinitro-o-cresol - CAS# 534-52-1

Second Quarter 2009 vy U Uy vy uoulou 10 - | s2roc
2,4-Dinitrophenol ' - caS # 51-28-5

Second Quarter 2008 Uy u s . u Uy u o u J 10 - sor0C
2,4-Diniffot6|uene casH 121142

Second Quarter 2009 U U u U TR u 10 w3 | s270C

Fourth Quarter 2009 U U U U U U 10 ats | 8270C
o CAS # 606-20-2

27,767-"I5i'r'1i'trotoluene

Second Quarter 2009 u u u u U | v 10, 1585 | s270C

Fourth Quarter 2009 U U U U U U 10 1565 8270C

Diroseb L [
Second Quarter 2009 U J u oy uoJ u J U ‘ u o 25 - | 8151A

Di-n-octyl phthalate N - cas# 117-84-0 S
Second Quarter 2009 u U u u oy ‘ v 5 - | e

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

Second Quarter 2009 8] ) u ’ U U U ’ U o 100 o i 826er

Diphenylamine '  cas# 122-394

Second Quarter 2009 v U U Y U ‘ u 10 - } 8270C

Disulfoton o CAS ¥ 298-04-4 ‘

Second Quarter 2009 u U U v U ‘ u 5 - | s270C

See last page of this report for definitions. .
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Target Analyte Monitoring Results - HWMU-5 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 5SW8B

Al Results in ug/L.

Analvie/Quarter SIWSB O SWSR Q SWEB Q- SWC21 Q) SHC22 Q 1 swez o oL 1 GPS | Methad
Endosulfan | A5 4 959-96-8
Second Quarter 2009 u u U U u | v 0.05 - | so81A
Endosulfan Il C45# 33213659 o
Second Quarter 2009 u U V] u U 3] 01 - i 8081A
Endosulfan sulfate ' S Casy 1031-07-8
Second Quarter 2009 U u u u U U 0.1 - | 8081A
Endrin 45 # 72-20-8
Second Quarter 2009 U U uJd UJd U gu 01 - | 8081A

Ethyl acetate cas# 141-78-6

Second Quarter 2009 Sy U v v U U 5 - 82608
Endrin aldehyde CAS# 7421-93-4

Second Quarter 2009 U U U U u U 0.1 - B8081A
Ethanol CAS # 64-17-5

Second Quarter 2009 U u U U U i U 250 - i 8260B
Ethylbenzene I s 100-41-4 S
Second Quarter 2009 U ] U U u U 1 - | 82608
Ethyl methacrylate CAS % 97-63-2

Second Quarter 2009 U U 0] 9] U i u 0.5 - ‘ 82608
Ethyl methanesulfonate Cas # 62:50-0

Second Quarter 2008 U U U v U v 5 - | s2r0C
Ethylene oxide CAS# 75-21-8

Second Quarter 2000 U U J U g ud Uy ‘ u o 20 - 82608
Famphur CAS # 52-85-7

Second Quarter 2009 U U u [¢] U ' ‘ U 5 - 8270C
?luoranthei;em” S ' CAS # 206-44-0 ' o
Second Quarter 2009 U U U U ] ‘ u 5 - | s2roc
Fluorene CAS # 86737 ‘

Second Quarter2009 U J u o U g ud Uy ‘ U o 5 - s2nC
Heptachlor ' CAS # 76-44-8 ‘

Second Quarter 2009 U U U u 1] ‘ u 0.05 - ‘\ 8081A
Heptachlor epoxide . cis# 1024573 ‘

Second Quarter 2009 U u U U u ‘ v 005 - ‘ 8081A
Hexachlorobenzene cAs# 118741

Second Quarter 2009 U u U uJ U ‘ Uy s - ‘ 8270C
Hexachlorobutadiene o S " cas# 87683

Second Quarter 2008 u u u U u ‘ u o5 - ‘ 82608
Hexachlbrocyclopentadiene . o cAS# 77-47-4

Second Quarter 2009 Uy U U u U | v 5 - ‘ 8270C
Hexachloroethane cas# 67-72-1

Second Quarter 2009 u U U v u ’ U Tos - | e2008
Hexachlorophene ' ) - cAS# 70304 7
Second Quarter 2009 Uy u oY u 4 ud U ‘ u J 500 - | eenoc
Hexachlroropropene CAS # 1888-71-7 -

Second Quarter 2009 U v u uJ o Uy ‘ u J 5 - ‘ 8270C
2-Hexan°ne T ) T CAS # 591-78-6 T

Second Quarter 2009 U U v U v ‘ u 5 - l 82608
Indeno[1,2,3-cd]pyrene - o Cas# 193-39-5 S
Second Quarter 2009 N U U u U U ‘ U 5 - | ser0c

See last page of this report for definitions. .
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Target Analyte Monitoring Results - HWMU-5 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 51¥88

All Results in ug/L.

Analyte/Quarter SWSB @ SWSE Q SWTB O SIC2I Q SWC23 0 QL GPS Method

Isobutyl alcohol CAS # 78-83-1

Second Quarter 2009 u v 25 - | Bo60B
isodrin CAS # 465-73-6 S
Second Quarter 2009 U I u 5 8270C
Isophorone o - cAS # 78-59-1

Second Quarter 2009 U | v 5 | s270C
Isopropylbenzene CiS# 98-82-8

Set;(;nd Quarter 2009 HU u ) 0.57 o ‘ 8260B
Isopropylether CAS# 108-20-3

Second Quarter 2009 u U 05 - | B8260B
4-lsopropyltoluene ' CAS # 99-87-6

Second Quarter 2009 u U 0.5 1 8260B
Isosafrole CAS # 120-58-1 ‘

Second Quarter 2009 U | v 5 i 8270C
Kepone CAs# 143-50-0
Second Quarter 2009 uJ J VI 5 -] s270C
Methacrylonitrile CAS# 126-98-7

Second Quarter 2009 u ; U 5 - 82608
Methapyrilene Cis # 91-80-5

Second Quéﬁérrié&); u J o - J ) i U 5 8270C
Methoxychlor CAS # 72-43-5

VSécoﬂnd Quarter 260§ o u o : U 0.5 ‘ 808'1A
Bromomethane CAS# 74-83-9

Second Quarter 2009 U [ 05 - ‘ 8260B
3-Methylcholanthrene CAS # 56-49-5 -
Second Quarter 2009 U [ 5 - i 8270C
lodomethane CAS# 74-88-4

Second Quarter 2009 u 1 u o5 - | 82608
Methyl methacrylate CAS # 80-626

Second Quarter 2009 u v 05 - | seeoB
Metﬁyl methane sulfonate CAS # 66-27-3 o
Second Quarter 2009 u ‘ u s - | s2r0c
2-Methyihaphthalene - cAs# 91-57-6

Second Quarter 2009 Y l U 5 ] 8270C
Meihyyl parathion CAS # 298-00-0

Second Quarter 2009 U g K ) uJ s @ - | e270c
4¥M;thyl-2-pentanone CAS # 108-10-1

Second Quarter 2009 u v ' 5 - | soeo8
2-Méthylbhenol CAS# 95-48-7

Second Quarter 2009 U f U 5 1 - I 8270C
3 & 4-Methylphenol CAS # m 108394 p 106-44-

Second Quarter 2009 U U 10 - \ 8270C
Methyl 't'ert-butyl ether ) CAS # 1634-04-4 ‘

Second Quarter 2009 u | vy s - ’ 82608
Dibromomethane ’ CAS# 74-95-3

Second Quarter 2009 U T Tos ‘ 82608
Methylene chloride casw 75092

Second Quarter 2009 u 1 5 ‘ 82608
Fourth Quarter 2009 U ) u 1 5

See last page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-5 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 5SW8B

Al Results in ug/L.

Analvee/Quarter 5WSB Q0 SWSB Q{ SWIB O SWC21 Q) SHC22 Q swes @ QL GPS | Method
Naphthalene ‘ CAS % 91-20-3
Second Quarter 2009 U U U u U : U 0.5 - } 82608
1,4-Naphthoquinone C casy 130154
Second Quarter 2009 u u u u u L 5 - | s2r0C

1 -Naphthyiam ine casy 134-32-7

Second Quarter 2009 U U u U U U 5 - | 8270C
2-Naphthylamine CAs# 91-59-8

Second Quarter 2008 U J U oJ u J U T U oJ 5 -] szroc
o-Nitroaniline CAS# 88744 '

Second Quarter 2008 U v u U U o 1 - 77 8270C
Fourth Quarter 2009 U U u U u U 10 - 8270C
m-Nitroaniline A4S # 99-09-2

Second Quarter 2009 U U U [¢] U : U 10 - ‘ 8270C
p-Nitroaniline Cas# 100-01-6

Second Quarter 2009 U u u u u Y 20 20 | 8270C
Fourth Quarter 2009 U U 0] U U iU 20 20 1 8270C
Nitrobenzene CAS # 98-95-3

Second Quarter 2009 4] U ) U v] | U 10 10 : 8270C
Fourth Quarter 2009 U U U U U ! U 10 10 8270C
o-Nitrophenol CAS # 88-75-5

Second Quarter 2009 U U U U U U 5 - 1 8270C
p-Nitrophenol CcAs # 100-02-7

Second Quarter 2009 u U U u U LU 10 - i 8270C
4-Nitroquinoline-1-oxide CAS # 56-57-5

Second Quarter 2009 u J u J u J uJ u g ‘ u J 5 - ‘ 8270C
N-Nitrosodi-n-butylamine C casw 924163 '
Second Quarter 2009 ] U U u U Lo 5, - | se2roc
N-Nitrosodiethylamine CAS # 55-16-5

Second Quarter 2009 U u U U U Iy 5 - | szoc
N-Nitrosodimethylamine 7 cAs # 62-75-9

Second Quarter 2009 U U U U U | v 5 - | seroc
N-Nitrosodiphenylémine ' . CAS % 86-30-6 o & '
Second Quarter 2009 U U u U U S 5 - ‘ 8270C
N-Nitrosodipropylamine - ' casy 621-64-7 '

Second Quarter 2009 ) U U u v u f v s - ‘ 8270C
N-Nitrosomethylethylamine - ' | CaS # 10595-95-6 k
"Second Quarter 2009 o Y U v U | v 5 - ‘ 8270C
N-Nitrosomorpholine C casw 59892

Second Quarter 2009 U J u oy U J . Uy uogou 5 - ‘ '8270C
N;Nitrbsopiperidine h CAS # 100-75-4
Second Quarter 2009 U u v Y] U Y 5 0 - ‘ 8270C
N-NitrosopYrrolidine CAS # 930-55-2 S -
‘Second Quarter 2009 U U J u J Uy Uy U 5 - | earoc
5-Nitroso-o-toluidine ' ' CAS# 99558 ' ‘

Second Quarter 2009 u U I U U [ v 5 - | sroc
Parathion ' ' ' Cisw 56382

Second Quarter 2009 U u U v u T ' 5 - | soc
Pentachlorobenzene h ' ' » CAS # 608-93-5 -

Second Quarter 2009 U u U U U ogu 5 - | e70C

See last page of this report for definitions. g X
Draper Aden Associates

Page Vof 12 LA A A )
a8 f Engineering « Suneying ¢ Envirormental Services



Target Analyte Monitoring Results - HWMU-5 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = SW8B
Al Resuls in ug/L.

Asnadyre/Quarter SWSE @ SWSB Q SWTB @ 3WC2I Ql SHC22 ‘ SWC23 0 QL | GPS | Method
Pentachloroethane CAS % 76-01-7
Second Quarter 2009 U u u U U U 0.5 - 82608
Pentachloronitrobenzene CAS # 82-68-8 o
Second Quarter 2009 u U u u u Y 5 I s270C
Pentachlorophenorlr S CAS # 87865
Second Quarter 2009 4] U U u U ‘ U 10 8270C
Phenacetin CAS # 62-44-2
‘Second Quarter 2009 S u U U U U U 5 - : 8270C
Phenanthrene cas 4 85-01-8 ‘
Second Quarter 2009 T U u U u | u 5 | s2roc
Phenol CAS 4 108-95-2
Second Quarter 2009 U u U U u ! U 5 8270C
Phorate C45 # 298-02-2
Second Quarter 2009 U U U U U : U 5 - 8270C
i-Pichine R l(‘AS# 109-06-8 o
Second Quarter 2009 U u U U U i U 5 | s2roc
Pronamide C4§ # 23950-58-5 \
Second Quarter 2009 9] U 9] ] u 5 ; 8270C
1-Propanol -23-8
Second Quarter 2008 U J uoJ uoJ U g U ‘ U 0 1000 ‘ 82608
2-Propanol CAS # 67-63-0
‘Second Quarter 2008 U U U v U U 100 - ‘ 82608
Propionitrile Cc4s# 107-12-0
Second Quarter 2009 U u U U U Lo 10 - ! 8260B
n-Propylbenzene - ' Cis# 103-65-1 R
Second Quarter 2009 u u u U U ; 9] 0.5 - i[ 8260B
Pyrene CAS# 129-00-0
Second Quarler 2009 v g U o u o U oJ U U 5 - ‘ ~ 8270C
Pyridine ' Cas # 110-86-1
Second Quarter 2009 U U u U U ‘ U 5 - ‘ 8270C
Safrole CiS# 94-59-7
Second Quarler 2009 U U U U U ‘ u 5 - ‘ ~g270C
Silvex cAs # 93-72-1 S
Second Quarter 2009 U u U u u v 25 - 1 B151A
Styrene CAs # 100-42-5
Second Quarter 2009 T u U U U v 05 - g 82608
Sulfotep A5 # 3689-24-5 '
Second Quarter 2009 v u u u U | 5 - ‘ 8270C
2,4,5-Trichlorophenoxyacetic acid CAS # 93765 o
“Second Quarter 2009 U U u U U u 25 - ‘{ 8151A
1,2,4,5-Tetrachlorobenzene ) CAS # 95-94-3
Second Quarter 2009 u U U u U | v s - ‘ 8270C
1,1,1,2-Tetrachloroethane CAS # 630-20-6 '
Second Quarter 2009 U u u U U I v 05 - J 82608
1,1,2,2-Tetrachioroethane ’ cias# 79345
Second Quarter 2009 U u U U u [ U 05 - | esom
Tetrachloroethene ' c1s# 127-184
‘Second Quarter 2009 U u U U U I v 1 s | 82608

See last page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-5 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 5W8B
All Results in ug/L.

Analvte/Quarter SWSB @ SWSE Q| SW7B @ SWC21 Q? SHC22 Q0 | SWC3 Q0 QL GRS Method

Tetrahydrofuran CiS# 109-99-9

Second Quarter 2009 u u U u U ! V] 5 - i 8260B
2,3,4,6-Tetrachlorophenol cis# 58902 '

Second Quarter 2009 9] u U U U | 4] 5 - - 8270C
Toluene - cisy 108883

Second Quarter 2009 U u U | 1 1000 82608
Fourth Quarter 2009 U u U u | 1 1000 82608
o-Toluidine CAS # 95-53-4

Second Quarter 2009 uJ U uoJ U u VI 5 -1 s2roc
Toxaphene A4S # 80071-35-2

"Second Quarter 2009 U U U u U . u 25 - | gostA
1,2,3-Trichlorobenzene cAS # 87-61-6

Second Quarter 2609 ] U 9] u U u 0.5 - i B260B
1,2,4-Trichlorobenzene g% 120-82-1

Second Quarter 2009 u U u u u 9] 0.5 - 82608
1,1,1-Trichloroethane Ca5% 71-55-6

Second Quarter 2009 U u U U U : §] 1 - . 8260B
1,1,2-Trichloroethane s # 79-00-5

Second Quarter 2009 u U U u U U 05 - | 82608
Trichloroethene CAS # 79-01-6

Second Quarter 2009 U 13 u 0.8 25 | 25 1 5 | 82608
Fourth Quarter 2009 U 7 19 3.3 33 1 5 | 8260B
Trichlorofluoromethane CAS # 75-69-4

Second Quarter 2009 U U U ] u \ u 1 8260B
2,4,5-Trich|orophél:viéilm o CAS# 95-95-4 S
Second Quarter 2009 u u U u U ; U 5 - | 8270C
2,4,6-Trichlorophenol o CAS # 88-06-2 )

Second Quarter 2009 U U U U u 1 U 5 - } 8270C
1,2,3-Trichloropropane CAS # 96-18-4

Second Quarter 2009 U U u u U v 1 - | sos08
1,1,2-Trichloro-1,2,2-Trifluoroethane cAS # 76-13-1

S’econeruar{er 2009 U U u u U ‘ U o 1 - ‘ 7 822555 -
0,0,0-Triethyl phosphorothioéte CAS # 126-66-1 '

Second Quarter 2009 U u u U u : U 5 - ‘ 8270C
1,2,4-Trimethylbenzene ' - cAS # 95-63-6

Second Quarter 2009 ' u U U U U ; Y 05 - 82608
1,3,5-Trimethylbenzene o o © casy 0867
Second Quarter 2009 u u u u u Y 05 - | sz60B
sym-Trinitrobenzene - CAS # 99-354 ' ‘

Second Quarter 2009 u g u oy u o U U U 5 - ! 8270C
Vinylr acetate EAS# 108-05-4

Second Quarter 2009 v o v [V T 05 - | 82608
Vinyl chloride cas# 75014

‘Second Quarter 2009 U U U U U v 05 - | s2008
Xyienes (Total) cas# 1330-20.7

Second Quarter 2009 u | 3 10000 | 82608
Fourth Quarter 2009 u U i U 3 10,000 i 82608

See last page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-5 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = 5W8B
Al Results in ug/L.

Analyte/Quarter 8L Q  SWiB Q} Wi @ Swe21 Q} SWC22 ¢ } SWC23 Q QL L GPS : Method

Definitions: .
The following definitions apply to results reported for Appendix IX monitoring events.
All Appendix IX monitoring results for compliance wells are reported to the detection limit.

Appendix IX Monitoring Events: Fourth Quarter 2003, Second Quarter 2004, Second Quarter 2005,
Third Quarter 2006, Second Quarter 2007, Second Quarter 2008,
Second Quarter 2009

QL Denotes permitrequired quantitation limit.

U denotes not detected at or above the detection limit or QL.

UA denotes not detected at or above the adjusted detection limit or adjusted QL.

J Denotes result is estimated. When used with "U" (i.e., “UJI”), denotes analyte not detected at or above the
detection limit and detection limit and QL are estimated. When used with "UA"
(i.e., “UAJT™), denotes analyte not detected at or above adjusted detection limit and and adjusted detection
limit and QL are estimated.

UN Denotes analyte concentration is less than the quantitation limit and/or five times the blank concentration.
Not reliably detected due to blank contamination. This qualifier used only for Appendix IX monitoring event
when compliance well results are reported to at or above the project detection limit.

R Denotes result rejected.

Q Denotes data validation qualifier. X Denotes mass spectral confirmation not obtained-result suspect.

Background Denotes background concentrations listed in Appendix F to Attachment 2 in the Final Hazardous
Waste Post-Closure Care Permit for Hazardous Waste Units 5, 7, 10, and 16 (October 4, 2002), where applicable.

CASH# Denotes Chemical Abstract Services registration number.

GPS Denotes Groundwater Protection Standards listed in Appendix G to Attachment 2 in the Final Hazardous
Waste Post-Closure Care Permit for Hazardous Waste Units 5, 7, 10, and 16 (October 4, 2002).

NS denotes not sampled. NA denotes not analyzed.

“_¢ denotes not detected (pre-2nd Quarter 2003) or not available / not sampled (beginning 2nd Quarter 2003).

The following definitions apply to results reported for non-Appendix IX monitoring events.
All non-Appendix IX monitoring results for compliance wells are reported to at or

above the quantitation limit.

QL Denotes permit required quantitation limit.

U Denotes analyte not detected at or above QL.

UA Denotes analyte not detected at or above adjusted sample QL.

J Denotes result is estimated. When used with "U" (i.e., “UJ”), denotes analyte not detected at or above
QL and QL is estimated. When used with "UA" (i.e., “UAJ”), denotes analyte not detected at or above
adjusted QL and adjusted QL is estimated.

R Denotes result rejected.

Q Denotes data validation qualifier.

Background Denotes background concentrations listed in Appendix F to Attachment 2 in the Final Hazardous

Waste Post-Closure Care Permit for Hazardous Waste Units 5, 7, 10, and 16 (October 4, 2002), where applicable.

CAS# Denotes Chemical Abstract Services registration number.

GPS Denotes Groundwater Protection Standards listed in Appendix G to Attachment 2 in the Final Hazardous
Waste Post-Closure Care Permit for Hazardous Waste Units 5, 7, 10, and 16 (October 4, 2002).

Verification events:
Verification event 12/12/03 and 6/22/2004, 3/23/05, 08/03/2003, and 9/26/2006 (original results reported). 07/17/2008. Verification results reported

except where noted.
Verification event 6/10/2009 for 4,4’-DDD for SW5B, SW7B, SW(C21, 5WC22, 5WC23; Endosulfan II for SWC21, 5SWC22, 5WC23;

Trichloroethene confirmed m SW5B.

See last page of this report for definitions. .
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bromodichloromethane in SW7B; and trichloroethane in SW5B. 4,4’-DDD, Endosulfan II, and bromodichloromethane not detected in verification event.
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APPENDIX A-3

HWMU-5 2009 LABORATORY ANALYTICAL RESULTS
PLUME MONITORING WELLS



Target Analyte Monitoring Results At Or Above Permit Quantitation Limit
HWMU-S5 Plume Monitoring Wells
Radford Army Ammunition Plant, Radford, Virginia

All Results in ug/I. Upgradient well = 5W8B
Analyre/Quarter/CAS # s O SW94 @ SWIed Q  SWIIA Q  SSWE Q S5W7 Q QL Background Methed
Antimony €4S #7440-36-0
Second Quarter 20(59 7777777777777 v U U u u A U 1 3 8020
Fourth Quarter 2009 L U u u U u 1 3 6020
Arsenic CAS #7440-38-2
Second Quarter 2009 U u u u U 10 1 6020
Fourth Quarter 2009 Y U U u u u 10 1 6020
Barium CAS #7440-39-3
Second Quarter 2009 ) 858 519 435 91 27.5 76.1 10 17287 6020
Fourth Quarter 2009 104 62.5 54.9 131 324 107 10 17287 6020
Beryllium ' CAS #7440-41-7
Second Quarter 2009 024 4 u u u u U 1 07 6020
Fourth Quarter 2009 v U v U U u 1 07 6020
Cadmium CAS #7440-43-9
Second Quarter 2009 U u u U u u 1 145 6020
Fourth Quarter 2009 u u u u u u 1 1.45 6020
Chromium B . ' T Cas #7440-47-3
Second Quarter 2009 Y U U u u U 5 5 6020
Fourth Quarter 2009 | U U U u U U 5 5 6020
‘Cobalt - T cas u7440-48-4
Second Quarter 2009 LU u U u U U 5 7 6020
Fourth Quarter 2009 LU U u U u 5.7 5 7 6020
Copper ' I CAS #7440-50-8
Second Quarter 2009 v u U U u u 5 18 6020
Fourth Quarter 2009 Y U v u U U 5 18 6020
L.ead S CAS #7439-92-1
Second Quarter 2009 | v u U u u U 1 10 6020
Fourth Quarter 2009 LU u v u u U 1 10 6020
Mei’cdry CAS #7439-97-6
Second Quarter 2009 | U u U u u U2 08 7470A
Fourth Quarter 2009 tu U u u u u 2 0.9 7470A
Nickél ' CAS #7440-02-0
Second Quarter 2008 Y U U u u u 106 6020
Fourth Quarter 2009 ‘ U U U U U u 10 106 6020
Selenium - ' CAS #7782-49-2
Second Quarter 2009 | v v u u v U 10 6020
Fourth Quarter 2009 i u u 10 1 6020
Silver - CAS #7440-22-4
Second Quarter 2009 | u u u u Y U 2 23 6020
Fourth Quarter 2009 u U L2 23 6020
Thallium ' CAS #7440-28-0
Second Quarter 2009 ‘ 1 2 6020
Fourth Quarter 2009 ! 1 2 6020
Vénadium S N CAS #7440-62-2
Second Quarter 2009 | 7 10 17 6020
Fourth Quarter 2009 | u U u u ] u 10 17 8020
Zinc - ' CAS #7440-66-6
Second Quarter 2000 a7 u U U U u 10 75 6020
I u ]

Fourth Quarter 2009

Acetone ‘ CAS #67-64-1
U 10 89 82608

U U 3} U U 10 89 82608

14.3 10 75 6020

Second Quarter 2009 ;
Fourth Quarter 2009 }

See lust page of this report for definitions. .
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Target Analyte Monitoring Results At Or Above Permit Quantitation Limit
HWMU-5 Plume Monitoring Wells
Radford Army Ammunition Plant, Radford, Virginia

AHl Results in ug/L. Upgradient well = 5W8B
Analyre/Quarter/CAS # 588 @ SW94 O SWI04 Q  SWII4 Q@ SIWS @ S5W7 Q QL Background Method
bis(2-Ethylhexyl)phthalate CAS #117-81-7
Second Quarter 2009 ?WWWTWU U u U u U 6 10 8270C
Fourth Quarter 2009 \ u u u U U U 6 10 8270C
2-Butanone ' CAS #78-93-3
Second Quarter 2008 lv v u u U U 10 213 82608
Fourth Quarter 2009 J U U U U U U 10 213 82608
Chloroform CAS #67-66-3
Second Quarter 2009 7 U U v u o 8] u 1 05 8260B
Fourth Quarter 2009 .U U u U u u 1 0.5 82608
Dichlorodifluoromethane CAS #75-71-8
Second Quarter 2009 Lu u u u U U 1 1 82608
Fourth Quarter 2009 | U u u u U u 1 1 82608
1,2-Dichloroethane CAS #107-06-2
Second Quarter 2009 ; U u u u U U 1 0.1 82608
Fourth Quarter 2009 | U u U ] u U 1 0.1 82608
Diethyl ether ' . casweoze7
Second Quarter 2009 | v u 12.5 12 82608
Fourth Quarter 2009 iu U U u U U 12 12 82608
biéthyl bhthaiate S A4S #84-66-2
Second Quarter 2009 U U u U U u 10 5 8270C
Fourth Quarter 2009 u u u u 8} u 10 5 8270C
2,4-Dinitrotoluene S A5 #127-142 S
Second Quarter 2009 L u u U U U U 10 0.18 8270C
Fourth Quarter 2009 ) U U U u U u 10 0.18 8270C
2,6-Dinitrotoluene S S CAS #606-20-2 T
Second Quarter 2009 Pu ' v 10 008  8270C
Fourth Quarter 2009 ‘ u u U u u U 10 0.08  8270C
Methyléhe chloride C4S #75-09-2
Second Quarter 2009 ; u U 1 0.7 82608
Fourth Quarter 2009 3 u U u u U U 1 0.7 82608
éjNitroaﬁi!ine ' CAS #88-74-4 '
Second Quarter 2009 v ) U 10 20 8270C
Fourth Quarter 2009 L U U 10 20 8270C
p-Nitroani!ine B o CAS #100-01-6
Second Quarter 2009 ) \U o u u U S} u .20 20 8270C
Fourth Quarter 2009 :) u 20 20 8270C
Nitrobenzene a TCAS#98-953 )
Second Quarter 2009 ‘ u 10 10 8270C
Fourth Quarter 2009 | u u u u u U 10 10 8270C
Toluene S CAS#108-88-3
Second Quarter 2009 ’ u 1 0.1 82608
Fourth Quarter 2009 u u U U U u 1 0.1 8260B
Trichloroethene _ cassmeors
Second Quarter 2009 u v U u U u 1 08  8260B
Fourth Quarter 2009 U 1 0.8 82608

Xylenes (Total) ‘ CAS #1330-20-7
Second Quarter 2009 \ 3 0.1 82608

c

Fourth Quarter 2009 3 0.1 8260B

See lust page of this report for definitions.
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Target Analyte Monitoring Results At Or Above Permit Quantitation Limit
HWMU-5 Plume Monitoring Wells
Radford Army Ammunition Plant, Radford, Virginia

All Results in ug/L.
Anatyte/Quarter/CAS # 5w O W94 SWiod Q  SWII4 Q  S5SWE @

Upgradient well = SW8B

S5W7 Q QL Background Method

‘Definitions:
All plume monitoring well results reported to at or above the permit quantitation limit except for the upgradient well during

the Appendix IX monitoring event.
During the Appendix IX monitoring event, results for the upgradient well are reported to the detection limit.

Q Denotes data validation qualifier.
QL Denotes permit required quantitation limit.
U Denotes analyte not detected at or above QL.

UA Denotes analyte not detectedat or above adjusted sample QL.
J Denotes result is estimated. When used with "U" (i.e., “UJ”), denotes analyte not detected at or above QL and QL is estimated.

When used with "UA" (i.e.,, “UAJ”), denotes analyte not detected at or above adjusted QL and adjusted QL is estimated.

UN Denotes analyte concentration is less thanthe quantiation limit and five times the blank concentration.
Not reliably detected due to blank contamination. This qualifier used only for Appendix IX monitoring event when compliance
well results are reported to at or above the project detection limut.

R Denotes result rejected.

Background Denotes background concentrations listed in Appendix F to Attachment 2 in the Final Hazardous
Waste Post-Closure Care Permit for Hazardous Waste Units 5, 7, 10, and 16 (October 4, 2002).

CAS# Denotes Chemical Abstract Services registration number.

GPS Denotes groundwater protection standard.

NS denotes not sampled.
NA denotes not analyzed. “— denotes not detected (pre-2nd Quarter 2003)

or not available / not sampled (beginning 2nd Quarter 2003).

Appendix IX Monitoring Events: Fourth Quarter 2003, Second Quarter 2004, Second Quarter 2005,
Third Quarter 20006, Second Quarter 2007, Second Quarter 2008, Second Quarter 2009.

See last page of this report for definitions.

: Draper Aden Associates
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APPENDIX A-4

ESTABLISHED BACKGROUND VALUES AND COMPUTATIONS FOR HWMU-5



flow line vectors over the 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 First Quarter
1999 groundwater elevations was calculated to be 0.017 f/ft. Historical slug test data for the site
yielded an average hydraulic conductivity of 5.25 x 10" fi/second. This value is consistent with
literature values for karst carbonate rock and for clayey, silty sand and gravel alluvium and
residuum (Domenico and Schwartz, 1990).

The estimated groundwater velocity across the site was calculated to be approximately
0.193 fi/day or 70.4 fi/year, based on the following:

e an average hydraulic conductivity of 5.25 x 107 ft/second;
e an average hydraulic gradient of 0.017 fi/ft; and

e an assumed effective porosity of 0.40, based on a representative range of
porosities for karst carbonate rock, weathered residuum, 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 velocity presented above, depending on water level
conditions and the distribution of karst conduits.

3.3 HWMU-5 GROUNDWATER MONITORING ANALYTE LIST

The groundwater monitoring analyte list for HWMU-5 is presented in Table 1
(Appendix B). The list represents the subset of the constituents listed in Appendix VIII of 40
CFR Part 261 that previously have been detected in the groundwater and/or that are reasonably
expected to be in or derived from waste contained in HWMU-5. As discussed in Section 3.5.2
below, 11 inorganic constituents, three volatile organic constituents, and two explosive/
propellant constituents have been detected in the groundwater monitoring network for HWMU-5
. at statistically significant concentrations above the Unit’s calculated background concentrations.

The concentration limits established for the hazardous constituents also are listed in
Table 1. The concentration limits represent either background concentrations calculated for the
constituents in this GWQAR, Maximum Concentrations of Constituents for Ground-water
Protection listed in Table 1 of 40 CFR 264.94, USEPA Drinking Water Standard Maximum
Coxlltaminant Levels (MCLs), or altemate concentration limits (ACLs) established by the VDEQ
(July 1998).

As Alliant discussed with the VDEQ in the past, the reliability of previous laboratory
analytical data - particularly dissolved metals data - appeared to be questionable in some cases.
In an April 9, 1996 letter to C. Jake (Alliant), the VDEQ agreed that only total metals
concentrations in groundwater would be measured, as described in a USEPA Region I guidance
on groundwater sampling in karst terrain. Therefore, all references to metals concentrations in
this GWQAR refer to total metals concentrations.

34 HWMU-5 GROUNDWATER BACKGROUND CONCENTRATIONS

Background concentrations were calculated for each constituent in the groundwater
monitoring program using the analytical data from First Quarter 1996 through First Quarter 1999
for upgradient well SW8B. The background concentration calculations were based on site wide
95% confidence, 95% coverage upper prediction intervals. The calculated background

. DAAJN: 7774.14 7 August 1999




. concentrations are listed in Table 2 (Appendix B). The background concentrations were used to
construct the outermost closing contours on the Isoconcentration Maps (Appendix A).

3.5 HWMU-5 STATISTICAL ANALYSIS

Statistical evaluations for HWMU-5 are performed annually and submitted to the VDEQ
in accordance with the annual reporting requirements specified in 40 CFR 265.94. As part of this
GWOQAR, statistical evaluations were performed on First Quarter 1999 analytical data in
accordance with the procedures and guidance provided in the following documents:

o Title 40 of the Code of Federal Regulations, 40 CFR 264.97 and 264.98;
e VDEQ Guidance for statistical analysis titled “Data Analysis Plan,” undated;

e Interim Final Guidance for Statistical Analysis of Groundwater Monitoring Data
at RCRA Facilities, USEPA, April 1989;

¢ Addendum to Interim Final Guidance for Statistical Analysis of Groundwater
Monitoring Data at RCRA Facilities, USEPA, July 1992; and

» Statistical Methods for Groundwater Monitoring, Gibbons, R.D., 1994.

Statistical threshold values were computed for the 40 constituents for which HWMU-5 is
currently monitored based on the concentrations of those constituents in upgradient (background)
'well 5W8B. All data starting with First Quarter 1996 to First Quarter 1999 were used for this
- purpose. The 1996 through 1999 monitoring data have been submitted previously to the VDEQ
by Alliant in quarterly monitoring reports; therefore, the data are not listed in this GWQAR.
Statistical comparisons were performed for the First Quarter 1999 data set. Comparison
statistical analyses were performed for all constituents which were detected in any downgradient
well during that event. ‘

3.5.1 Background Data and Statistical Comparisons

Statistical analyses were performed using the analytical results from upgradient well
SW8B as background data. Based on the percentage of non-detects and the distribution of the
background data, methods of statistical comparisons varied. Background average, standard
deviation and other descriptive statistical data were computed for all constituents and are
presented in Appendix C.

The constituents listed below were 100% non-detected in the background data. The
background threshold levels (BTLs) for these constituents were established as equal to their
detection limits (DL). Detections of these constituents in the downgradient wells during First
Quarter 1999 were compared to these BTLs. -

Background Threshold Level (BTL) = Detection Limit (DL)

DL BTL
Parameter Sample Size | % Non-Detects (ng) (rg/M
Antimony 13 100 3 3
Arsenic ] 13 100 1 1
Selenium 13 100 1 1
Benzene 13 100 0.1 0.1
Chloromethane 13 100 0.3 03
1,2-Dichloroethane 13 100 0.1 0.1
Tetrachloroethene 13 100 0.1 0.1
oluene I3 100 0.1 0.1
trans-1,2-Dichloroethene 13 100 0.1 0.1
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Background Threshold Level (BTL) = Detection Limit (DL)
- DL BTL
Parameter Sample Size | % Non-Detects (ngh) (ng/h)
1,1,2-Trichloroethane 13 100 0.5 0.5
Tnichloroflucromethene 13 100 0.5 0.5
Vinyl chloride 13 100 0.1 0.1
Xylenes (total) 13 100 0.1 0.1
Bis (2-ethylhexyl) phthalate 13 100 10 10
Di-n-butyl phthalate 9 100 5 -5
Diethyl phthalate 13 100 5 5
Diphenylamine 13 100 10 10
2,6-Dinitrotoluene i3 100 0.08 0.08

Non-parametric prediction intervals were computed for all of the constituents for which
the data from background well SW8B satisfied one of the following two criteria, per YDEQ
regulations and guidance as well as USEPA guidance:

* Percentage of non-detects was greater than or equal to 50 and less than 100; or
e Percentage of non-detects was less than 50, but data was not normally distributed
in original or log-transformed mode.

The background threshold levels for these constituents were set as equal to t!leir upper
prediction limits (UPLs). The background and relevant statistical data for these constituents are
-summarized below. The confidence level and false positive rate were calculated based on the
number of background data points available and number of future comparisons. For all
constituents, the confidence level was determined to be equal to 0.920, and the false positive rate
was equal to 0.080. Since the upper control limit of a non-parametric interval cannot be adjusted
for multiple comparisons and inadequate number of background data, the number of resampling
events required was adjusted to account for the high error rates inherent in those situations. The
number of confirmation resamples required for all constituents is 2. The background and
relevant statistical data for these constituents are summarized below. Associated statistical
“computations are presented in Appendix C.

BTL = Upper Prediction Limit of Non-parametric Prediction Interval w/false positive rate=0.067
DL - BTL
Parameter Sample Size | % Non-Detects {ngh) (ngN)
Beryllium i3 54 0.2 0.7
Cobalt 13 46 1 7
Copper 13 54 1 18
Lead 13 69 1 10
Mercury 13 85 0.2 0.9
Nickel 13 69 - 15 106
Silver 13 85 0.2 23
Thallium 13 85 1 2
Vanadium 13 62 4 17
Zinc 13 38 ‘ 5 75
Acetone 13 92 10.0 89
Chloroform 13 77 03 0.5
Methylene chloride 13 92 0.7 0.7
Methylethyl ketone 13 92 1.1 213
Trichloroethene 13 85 0.1 0.8
2,4-Dinitrotoluene 13 92 0.08 0.18
Total Organic Carbon 13 69 1,000 253,000
Total Organic Halides 13 46 . 5 134
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The following constituents exhibited normally distributed background data with less than
25% non-detects, One sided parametric prediction intervals were computed on the background
data for all of these constituents. The UPLs for these constituents were set as their respective
BTLs, with one exception. For pH, a two-sided parametric prediction interval was computed;
therefore, the BTL for pH consisted of a range between the lower prediction limit (LPL) and the
upper prediction limit. The background concentration calculations were based on a site wide
95% confidence, 95% coverage upper prediction intervals. When adjusted for multiple
comparisons of the background data, the minimum required false positive rate was below 1%
(0.01). A 99% confidence level (0.01 false positive rate) was used for all individual
comparisons, which with the most conservative assumptions provided a site-wide false positive
rate of >0.05 for all constituents. The background and relevant statistical data for these
constituents are summarized below. The prediction interval computations for these constituents
are presented in Appendix C.

“"BTL = UPL of one-sided Prediction Interval (exception pH) w/site-wide false positive rate>0.05
(individual comparisons false positive rate=0.01)
BTL for pH = LPL — UPL of two-sided Prediction Interval

DL BTL
Parameter Sample Size | % Non-Detects (rgh (rg/h
Barium 13 0 -2 172.87
Cadmium 13 23 0.1 1.45
Spectific Conductivity 8 0 1 pS/cm 450 pS/cm
pH 8 0 0.1 pHunits | 2.79 - 7.47 pH units

3.5.2 Results of Statistical Comparisons

The following table lists the constituents which were detected during the First Quarter
1999 event at concentrations exceeding their respective background threshold levels (BTLs), and
the downgradient wells in which they were detected.

Parameter - Monitoring Well(s)
Arsenic S5W5
Berylllum 5W7B, 5WC21, S5W5
Cadmium SWC21
Cobalt SW5B, SW7B, 5WC21, 5WC22, SS5W7,5W11A
Copper 5W7B, 5WC21
Lead SW7B, S5W5
Nickel SWC21
Selentum 5W5B
Silver » 5W5B
Vanadium SW5B, 5W7B, S5W5
Zinc SW7B, 5SWC21, SW11A
Chloroform SWC21
Trichloroethene SW5B, SWC21, SWC22, 5WC23, 5W10A
Xylenes (total) SW5B '
2,4-Dimtrotoluene SW5B, 5W7B, SWC21, 5SWC22, 5W(C23
2,6-Dmtrotoluene 5W5B, SW7B, SWC21, 5SWC22, 5SWC23, SW9A
Specific Conductivity SW5B, SW7B, 5WC21, 5WC22, 5WC23, SSW7, 5W9A, 5W11A
pH S5WC23,5W10A, SW11A
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TABLE 2
HWMU-5

CALCULATED BACKGROUND VALUES

Background Concentration

Constituent (ng/l unless otherwise noted)
Antimony 3
Arsenic 1
Barium 172.87
Beryilium 0.7
Cadmium 1.45
Cobalt 7
Copper 18
Lead 10
Mercury 0.9
Nickel 106
Selenium 1
Silver 2.3
Thallium 2
Vanadium 17
Zinc 75
Acetone 89
Benzene 0.1
Chloroform 0.5
Chloromethane 0.3
1,2-Dichloroethane 0.1
Methylene chloride 0.7
Methylethylketone 21.3
Tetrachloroethene 0.1
Toluene 0.1
trans-1,2-Dichloroethene 0.1
1,1,2-Trichloroethane 0.5
Trichloroethene 0.8
Trichlorofluoromethane 0.5
Vinyl chloride 0.1
Xylenes (total) 0.1
Bis (2-ethylhexyl) phthalate 10
Di-n-butylphthalate 5
Diethyl phthalate 5
Diphenylamine 10
2,4-Dinitrotoluene 0.18
2,6-Dinitrotoluene 0.08
Total Organic Carbon 253,000
Total Organic Halides 134
Specific Conductivity 450 pS/cm
pH 2.79 to 7.47 pH units




Appendix IX Constituents Detected Since Permit Issuance
HWMUs 5, 7, 10, and 16
Radford Army Ammunition Plant

= = ——
Unit Qu;r::;l;:;tcllally Constituent Ca?:ﬂ;f;g"::_dol_? Background (ug/L) (zg'rls\::eqnl:jl::c\llill) Proposed GPS (ug/L) Source
Chromium QL 5 yes 100 USEPA MCL
Diethyl Ether QL 12 no NA NA
HMwuU-5 | Fourth Quarter 2003 2-Nitroaniline QL 20 no NA NA
4-Nitroaniline QL 20 yes 20 Background/QL
Nitrobenzene QL 10 yes 10 Background/QL
Third Quarter 2006 Dichlorodifluoromethane QL 1 yes 125.2 VDEQ ACL
HWMU-7 |Third Quarter 2003 Copper Calculated 49 no NA NA
Second Quarter 2004 Zinc Calculated 217 no NA NA
First Quarter 2003 Cobalt QL 5 no NA NA
HWMU-10 |Second Quarter 2003 V::;(ii:;n 8:: }8 :g mﬁ mﬁ
5
Second Quarter 2005 2-Propanol QL 50 no NA NA
Chloroethane Calculated 20.7 yes 20.7 Background/QL
Second Quarter 2003 Diethyl Ether Calculated 75.5 no NA NA
HWMU-16 Dimethyl Ether Calculated 17.0 no NA NA
Third Quarter 2003 Methylene Chloride Calculated 13.95 no* NA NA
Second Quarter 2004{ 1,1,2-Trichloro-1,2,2-trifluoroethane Calculated 1.2 no* NA NA

HWMU-5: The additional Appendix IX constituents detected in the downgradient point of compliance wells were not detected above their respective Quantitation Limits (QLs) in the upgradient well.
As a result, background concentrations for those constituents were set as equal to their respective QLs. In accordance with the Permit (Condition V.J.1.g.), GPS are proposed for those
additional Appendix IX constituents that are listed in Appendix VIII of 40 CFR Part 261 (chromium, 4-nitroaniline, nitrobenzene, and dichlorodifluoromethane). No GPS are proposed for
the additional Appendix IX constituents that are not listed in Appendix VIl of 40 CFR Part 261 (diethyl ether and 2-nitroaniline).

HWMU-7: Background concentrations for the additional Appendix IX constituents detected in the downgradient point of compliance wells (copper and zinc) were previously calculated and submitted
to the VDEQ in the August 1998 Groundwater Quality Assessment Report for HWMU-7 prepared by ERM, Inc. In accordance with the Permit (Condition V.J.2.g.), no GPS are proposed
for the additional Appendix IX constituents (copper and zinc), as they are not listed in Appendix VIII of 40 CFR Part 261.

HWMU-10: The additional Appendix IX constituents detected in the downgradient point of compliance wells were not detected above their respective Quantitation Limits (QLs) in the upgradient well.
As a result, background concentrations for those constituents were set as equal to their respective QLs. In accordance with the Permit (Condition V.J.3.g.), no GPS are proposed for
the additional Appendix IX constituents (cobalt, vanadium, acetone, and 2-propanol), as they are not listed in Appendix VIII of 40 CFR Part 261.

HWMU-16: Background concentrations for additional Appendix IX constituents chloroethane, diethyl ether, dimethyl ether, and methylene chloride were calculated using data collected from
upgradient well 16C1 during the period from Third Quarter 2003 through Third Quarter 2004. The background concentration for additional Appendix IX constituent 1,1,2-trichloro-1,2,2-
trifluoroethane was calculated using data collected from upgradient well 16C1 during the period from Second Quarter 2004 through Third Quarter 2006.

In accordance with the Permit (Condition V.J.4.g.), GPS are proposed for additional Appendix IX constituents that are listed in Appendix VIII of 40 CFR Part 261 (chloroethane). No GPS
are proposed for the additional Appendix IX constituents that are not listed in Appendix VIII of 40 CFR Part 261 (diethyl ether and dimethyl ether).

*Methylene chloride and 1,1,2-trichloro-1,2,2-trifluoroethane should not be added to the Groundwater Monitoring List for HWMU-16, as these constituents were only detected in

the upgradient well for the Unit, and not in the downgradient point of compliance wells.
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APPENDIX B-1

HWMU-7 POTENTIOMETRIC SURFACE MAPS
SECOND QUARTER 2009
FOURTH QUARTER 2009
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APPENDIX B-2

HWMU-7 2009 LABORATORY ANALYTICAL RESULTS
POINT OF COMPLIANCE WELLS



Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 7W12B

All Results in ug/L.

Analtye/Quarter %7“’128 Q| Mys @ TVCA O 1 Wiig Q0 QL : GPY Background Method
Antimony CAS# 7440-36-0
Second Quarter 2009 u U U U N 1 6 \ 1 6020
Fourth Quarter 2009 U u U U 1 5 1 1 6020
Arsenic CAS # 7440-38-2
Second Quarter 2009 u U ] U 10 0 10 6020
Fourth Quarter 2009 u u u U 10 10 ; 10 6020
Barium (“AS # 7440-39-3
Second Quarter 2008 331 19.2 29.7 41.3 10 2000 41 6020
Fourth Quarter 2009 36 17.8 29.3 58.1 10 2000 : 41 6020
Beryllium CAS # 7440-41-7
Second Quarter 2009 lu fu | U Loy AR 6020
Cadmium | CAS # 7440-43-9
Second Quarter 2009 U U U 9] 1 5 1 6020
Fourth Quarter 2009 U U U U 1 5 1 6020
Chromium CAS# 7440-47-3
Second Quarter 2009 7.8 u U 12 4 1 s 100 9.9 6020
Fourth Quarter 2009 7.5 U €] U 5 100 9.9 6020
Cobalt CAS # 7440-48-4
Second Quarter 2009 U u 57 1.4 J 5 156.65 5 6020
Fourth Quarter 2009 V] ; U U u 5 156.65 5 6020
Copper ‘ CAS # 7440-50-8
Second Quarter 2009 14 U ] 13 ) 5 1300 5 6020
Fourth Quarter 2009 u U U J U 5 1300 5 6020
Lead o CAS # 7439.921
Second Quarter 2009 U u o u u o 15 1 6020
Fourth Quarter 2009 u u u J §] 1 15 1 6020
Mercury V CAS # 7439.97.6
Second Quarter 2009 U U 8] 7 V] 2 2 2 7 7470A
Fourth Quarter 2009 U u u U 2 2 2 7470A
Nickel ' B CAS # 7440-02-0
Second Quarter 2009 U 31 J 146 21 4 | 10 as | 10 6020
Fourth Quarter 2009 U U 12.5 U 10 313 10 6020
Selenium cAS# 7782-49-2
Second Quarter 2009 U u u U 10 50 10 6020
Fourth Quarter 2009 U U U U 10 50 10 6020
Silver R CAS # 74402244
Second Quarter 2009 U u U U 2 7825 2 6020
Fourth Quarter 2009 U U U U 2 78.25 2 6020
Thallium ' ' I CAS # 7440-28-0
Second Quarter 2009 U u o U u 1 2 1 6020
Fourth Quarter 2009 U U U U 1 2 | 1 6020
Tin ST casE 7440-31-5
Second Quarter 2008 ‘ U ’ U v , v ‘ 5 ‘ U 020
Vanadium R ( cas 7440-62:2
Second Quarter 2009 ‘ ] ) ‘ ”U ; U Iy ‘ 10 i . ; 6620

See last page of this report for definitions. Page 1 of 13 .
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Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells
Radford Ariny Ammunition Plant, Radford, Virginia

Upgradient well = 7W128B

All Results in ug/L.

T

Analtye/Quarter TWIZB Q ; TMIVG Q HCa @ ; WHe ¢ QL f [OA) i Buchground Method
Zinc CAS # 7440-86-6
Second Quarter 2009 481 52 0 | 37 4 | 10| aees | 109 6020
Fourth Quarter 2009 u 5 U J ‘ U ’ 10 3 4695 | 10.9 6020
Cyanide ( cias# 57125
Second Quarter 2009 | i 20 200 | 20 9012A
Fourth Quarter 2009 } i ‘ 20 ‘ 200 20 9012A
Sulfide ‘ Cas# 18496-25-8
Second Quarter 2009 U \ U i U £ 1000 1 9034
Total Recoverable Phenolics CAS # C-020
Second Quarter 2009 [¢] § U | 8] | 50 J - ‘ 9065
Acenaphthene CAS # 83-32-9
Second Quarter 2009 uJ ' u J 1 u d 1 5 - ‘ 8270C
Acenaphthylene CAS # 208-96-8
Second Quarter 2009 uJ ‘ U J U oJ 5 | . 8270C
Acetone ' ‘ CAS # 67-64-1
Second Quarter 2009 U ‘ §] U 5 } - ‘ 8260B
Acetonitrile CAS # 75-05-8
Second Quarter 2009 U ‘ u ‘ U 20 - 82608
Acetophenone ‘ CAS # 98-86-2
Second Quarter 2009 U ‘ } U U i 5 ; - } 8270C
2-Acetylaminofluorene CAS # 53-96-3
Second Quarter 2009 u } i u I v J 5 ‘ . 8270C
Acrolein CAS # 107-02-8
Second Quarter 2009 uJ i ;\ U J ‘ U oJ } 25 ‘ . i 8260B
Acrylonitrile CAS # 107-13-1
“Second Quarter 2009 u ‘ ‘ u v s |- ‘ 82608
Aldrin ‘ ‘ CAS # 309-00-2
Second Quarter 2009 U { ‘ U ‘ U ‘ 0.05 ‘ . ‘ 8081
Allyl chloride CAS # 107-05-1
Second Quarter 2009 U i u ' U 0,5 . 82608
4-Aminobiphenyl ) CAS # 92-67-1
Second Quarter 2009 U \ u | u ’ 5 ‘ B 8270C
Aniline Y ' ' C:4s # 62-53-3
Second Quarter 2009 U | o ‘ u 5 u | s ‘ . i 8270C
Anthracene CAS # 120-12-7
Second Quarter 2009 U | } U L L5 ‘ . ' 8270C
Aramite ‘ ‘ ‘ ‘ cas# 140-57-8
Second Quaner 2009 u ! ‘ ) u Q u ; 5 ‘ - i 8270C
Benzene CAS # 71-43-2
" Second Quarter 2009 U ‘ ‘ U S Cos |- 82608
Bkenzo[ra]anthracene ‘ o CAS # 56-55-3
Second Quarter 2009 U ’ Y L s | . l 8270C
Benzo[b]fluoranthene ' CAS # 205-99-2
" Second Quarter 2009 U : ‘ U ‘ u ‘ 5 } - 8270C
Benzo[k]fluoranthene ' CAS # 207-08-9
" Second Quarter 2009 U vyl u gl s \ T 1 i 8270C
See tast page of this report for definitions. Page2af 13 oy
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Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 7WI12B

All Results in ug/L.

: ]
Analtye/Quarter TWIZ2B () L MIVE Q TWCA Q\TWIIB Q. QL 1 GPS | Background Merhod
Benzojghi]perylene CAS # 191-24-2
Second Quarter 2009 LU U U u Los | . 8270C
Benzo(a)pyrene CAS # 50-32-8
Second Quarter 2009 lu u u v s - 8270C
1,4-Benzenediamine CAS # 106-50-3
Second Quarter 2009 VAN u u ¢ U J 50 . 8270C
Benzyl alcohol CAS # 100-51-6
Second Quarter 2009 U U U U L5 - 8270C
alpha-BHC CAS # 319-84-6
Second Quarter 2009 U Ly LU T ! 005 | oo 8081
beta-BHC 319-85-7
Second Quarter 2009 U u U ¢] 0.05 | 8081
delta-BHC 319-86-8
Second Quarter 2009 U Su v U {o0s | - | 8081
i H | i H
gamma-BHC cAS # 58-89-9
Second Quarter 2009 [ U Y } u | 005 i - 8081
bis(2-Chloroethoxy)methane CAS # 11-61-1
Second Quarter 2009 | u LU Ly U N 8270C
bis(2-Chloroethyl)ether CAS# 111-44-4
Second Quarter 2009 bug U u sl uy s 8270C
bis(2-Chloro-1-methylethyl)ether CAS # 108-60-1
Second Quarter 2009 VAN LU I I B T 1 5 - 8270C
bis(2-Ethylhexyl)phthalate CAS # 117-81-7
Second Quarter 2009 LU Pu | v 5 6 6 8270C
Fourth Quarter 2009 ‘ u u ’ U U 6 6 6 8270C
i t -
Bromobenzene CAS' # 108-86-1
Second Quarter 2009 | u u ‘ u ‘ u i 05 | - ‘ 82608
Bromochloromethane CAS # 74-97-5
Second Quarter 2009 ‘ U U J{ U l U ‘ 0.5 i - ] 82608
Bromodichloromethane CAS# 75-27-4
Second Quarter 2009 ‘ u LU v P ‘ 1 ‘ . [ 82608
Bromoform ' ‘ ' cas # 75252
Second Quarter 2009 ‘ u LU v v ‘ 05 } - \ 82608
4-Bromopheny! pheny! ether CAS # 101-55-3
Second Quarter 2009 ‘ U 1 U oy ' v ‘ 5 ‘ - 8270C
n-Butyl alcohol CAS # 71-36-3
Second Quarter 2009 i U ; U v ‘ u | 50 ‘ . ' 82608
- - . 1 B
tert-Butyl alcohol CAS # 75-65-0
Second Quarter 2009 v U U ’ U [ 10 ‘ - 82608
n-Butylbenzene CAS # 104-51-8
Second Quarter 2009 l U P u | u ’ u ‘ 05 | - 1 82608
sec-Butylbenzene CAS # 135-98-8
Second Quarter 2009 | v Y | v ‘ u ‘ 0.5 } . i 82608
tert-Butylbenzene CAS # 98-06-6
Second Quarter 2009 L u U Y] | v | o5 | - | 8260B
i ‘ ; 1
See last page of this report for definitions. Page 3 of 13 Y
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Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells
Radford Ariny Ammunition Plant, Radford, Virginia
Upgradient well = 7WI12B

All Results in ug/L.

! ! i ]
Analtye/Quarter [7Wi2B @ TMIVE ©Q TWCA Q HEB O QL | GPS | Buckground Merthod
i | | 5!

Butyl benzyl phthalate CAS # 85-68-7
Second Quarter 2009 | f 5 | 3130 | 10 8270C
Fourth Quarter 2009 : | U 10 | 3130 | 10 8270C

Carbon disulfide CAS # 75-15-0
Second Quarter 2009 u v u u Los -] 82608

Carbon tetrachloride CAS # 56-23-5
Second Quarter 2009 u LU U u 3 ' o 8260B

I i 1 i

Chlordane C4S# 57-74-9
Second Quarter 2009 LU U U ) 0.86 8081

p-Chloroaniline CAS # 106-47-8
Second Quarter 2009 uJ U J U U 5 8270C

Chlorobenzene 108-90-7
Second Quarter 2008 U U ] ] 05 - 8260B

Chlorobenzilate 510-15-6
Second Quarter 2009 uJ u oJ U U 5 } . : 8270C

p-Chioro-m-cresol CAS # 59-50-7
Second Quarter 2009 U [t u U 5 } - 1 8270C

Chloroethane CAS # 75-00-3
Second Quarter 2009 ‘ U U u U j 1 ‘ - 82608

Chloroform CAS # 67-66-3
Second Quarter 2009 | 17 U 09 1.1 ‘ 5 ‘ . ‘ 82608

i

2-Chloroethy! vinyl ether CAS # 110-75-8

Second Quarter 2009 1 uJ U o u U ‘ os | - | 8260B
1 1

2-Chloronaphthalene CAS # 91-58-7
Second Quarter 2009 ‘ Uy u J U U ‘ 5 ; - 8270C

2-Chlorophenol CAS # 95-57-8
Second Quarter 2009 ‘ U lu Y u ‘ 5 | 8270C

4-Chlorophenyl phenyl ether CAS # 7005-72-3
Second Quarter 2009 ‘ ud J U d U u ‘ 5 | - 8270C

Chloroprene CAS # 126-99-8
Second Quarter 2009 ‘ U Ly Y v ‘ o5 | - | 82608

2-Chlorotoluene CAS # 95-49-8
Second Quarter 2009 ‘ u ‘ u L U ‘ 05 ] - 82608

4-Chlorotoluene CAS # 106-43-4
Second Quarter 2009 ‘ U ‘ U I u u \ 05 1 o 82608

. - i B O t

Chrysene CAS# 218-01-9
Second Quarter 2009 | vy ‘ u g |y 1] ’ 5 ‘ 8270C

Cyclohexane CAS # 110-82-7
Second Quarter 2009 \ u ‘ u U U ‘ 05 { - ; 82608

2,4-Dichlorophenoxyacetic acid CAS # 94-75-7
Second Quarter 2009 ; U ‘I U U u ‘ 5 ‘ - : 8151A

4,4DDD - cAS # 72548
Second Quarter 2009 [ u v | v u | o1 ‘ - 8081

4,4'-DDE CAS # 72-55-9
Second Quarter 2009 1 U Y Y] U | o1 ‘ E 8081

1 ! i

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

Second Quarter 2009 | ; U U ‘ 8081

See last page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 7WI12B

All Results in ug/L.

i I I |
Analtye/Quarrer TWI2B Q ‘ TMIVS Q TWC4 Q \TWHE () QL | GPS | Background Method
Diallate CAS # 2303-16-4
Second Quarter 2009 ud v J u J U Jd 5 - ‘ 8270C
Dibenz(a,h)anthracene CAS # 53-70-3
Second Quarter 2009 ) | U U U 5 - 8270C
Dibenzofuran CAS # 132-64-9
Second Quarter 2009 VAN bu o Uy u oy s 8270C
Dibromochloromethane Cis# 124-48-1
Second Quarter 2009 U U U u [05 o 82608
1,2-Dibromo-3-chloropropane CAS # 96-12-8
Second Quarter 2009 | v | v v U L 05 - 82608
1,2-Dibromoethane CAS # 106-93-4
Second Quarter 2009 Y LU U U o5 - 82608
Di-n-buty! phthalate CAS # 84-74-2
Second Quarter 2009 ] LU u U o5 - 8270C
1,2-Dichlorobenzene CAS # 95-50-1
Second Quarter 2009 i U 9] U U fo05 ! - 82608
1,3-Dichlorobenzene CAS # 541-73-1
Second Quarter 2009 v v v U {05 . 82608
1,4-Dichlorobenzene CAS # 106-46-7
Second Quarter 2009 v L u v U I o5 - 82608
3,3'-Dichlorobenzidine CAS # 91-94-1
Second Quarter 2009 Pu | u Lu Lo s | - 8270C
trans-1,4-Dichloro-2-butene CAS # 110-57-6
Second Quarter 2008 v | v I U Lou s Lo , 8260B
Dichlorodifluoromethane CAS # 75-71-8
Second Quarter 2009 ‘ u | v I u L T 82608
‘ : i |
1,1-Dichloroethane CAS # 75-34-3
Second Quarter 2009 ‘ U ‘ u ‘ U fu } ' 82608
1,2-Dichloroethane CAS # 107-06-2
Second Quarter 2009 U 1 u U u | | R 82608
1,1-Dichloroethene CAS # 75-35-4
Second Quarter 2009 ‘ U lu } U I v } 05 | - 82608
i ! - ! I - i
cis-1,2-Dichloroethene A8 # 166-59-2
Second Quarter 2009 ) u [u | v | v ‘ 0.5 l - ‘ | 82608
trans-1,2-Dichloroethene CAS # 156-60-5
Second Quarter 2009 v v [ v | v } 05 | - ‘ f 82608
2,4-Dichlorophenol CAS # 120-83-2
Second Quarter 2009 | lu P ‘ U ‘ 5 | - ] i 8270C
S 1 i 1 . |
2,6-Dichlorophenol CAS # 87-65-0
Second Quarter 2009 \ U 5 U v | u ‘l 5 i - § 8270C
1,2-Dichloropropane CAS # 78-87-5
Second Quarter 2009 ; u lu v | u [ o5 | - | 82608
L i b H I L -
1,3-Dichloropropane CAS# 142-28-9
Second Quarter 2009 | v ! U | U [T los | - 82608
Lo - ! R i i i | P
2,2-Dichloropropane CAS # 594-20-7
Second Quarter 2009 | v | u U Y 05 o 82608
I I i
See last page of this report for definitions. Page 5 of 13 o,
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Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells
Radford Armmy Ammunition Plant, Radford, Virginia

Upgradient well = 7WI2B
Al Results in ug/L.

i : ?
Analipe/Quarrer TWIZB Q } MIVE Q TWCA O THIIB Q QL | GPS  Bachground Method
1,1-Dichloropropene CAS # 563-58-6
Second Quarter 2009 8] \ U 9] } u I 05 - 82608
cis-1,3-Dichloropropene CAS# 10061-01-5
Second Quarter 2009 ‘ u U U u 05 82608
trans-1,3-Dichloropropene CAS# 10061-02-6
Second Quarter 2009 i 9] ¢] u U I 05 - 82608
Dieldrin CAS # 60-57-1
Second Quarter 2009 bu iU U U 0.1 8081
Diethyl ether CAS# 60-29-7
Second Quarter 2009 iU LU u u 12,5 82608
Diethyl phthalate CAS # 84-66-2
Second Quarter 2009 I u 4] u u 5 , 8270C
|
0,0-Diethyl O-2-pyrazinyl CAS # 297-97-2
Second Quarter 2009 i 9] U 9] i U 5 8270C
Dimethoate CAS & 60-51-5
Second Quarter 2009 | Ul 1 U U U 5 8270C
Dimethyl ether CAS# 115-10-8
Second Quarter 2009 I v ‘ u U U 125 B 82608
p-(Dimethylamino)azobenzene CAs# 80-11-7
Second Quarter 2009 iU ) u u - i 8270C
7,12-Dimethylbenz[alanthracene CAS# 57-97-6
Second Quarter 2009 | | u u } u | s f 8270C
3,3'-Dimethylbenzidine CAS # 119-93-7
Second Quarter 2009 ‘ U ’ U U U 5 8270C
a,a-Dimethylphenethylamine A8 # 122-09-8
Second Quarter 2009 ‘ U J ‘ U U 5 U ) . 8270C
2,4-Dimethylphenol CAS # 105-67-9
Second Quarter 2009 ’ u ‘ U u [ v | s .. 8270C
i l !
Dimethyl phthalate CAS # 131-11-3
Second Quarter 2009 ‘ u | U U Lu 5 - 8270C
N . H
m-Dinitrobenzene CAS # 99-65-0
Second Quarter 2009 ‘ U ‘ U U ’ U i 5 8270C
4,6-Dinitro-o-cresol CAS # 534-52-1
Second Quarter 2009 ‘ U i U u ‘ u oJ ‘ 10 | 8270C
2,4-Dinitrophenol CAS # 51-28-5
Second Quarter 2009 uJ J | 10 313 10 8270C
Fourth Quarter 2009 U J ‘ 10 31.3 10 8270C
2,4-Dinitrotoluene CAS # 121-14-2
Second Quarter 2009 U 16 ) | s 313 10 8270C
Fourth Quarter 2009 U ; 10 313 10 8270C
§ i | .
2,6-Dinitrotoluene CAS # 606-20-2
Second Quarter 2009 U 5 15.65 10 8270C
Fourth Quarter 2009 u | 10 | 1565 10 8270C
Dinoseb ' cAS # 88857
Second Quarter 2009 [ u ‘ U U v | 25 R 8151A
SRR W - . - i . - S ——
Di-n-octyl phthalate CAS # 117-84-0
[ v i U U L v 5 8270C

Second Quarter 2009 |

See last page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 7WI12B

All Results in ug/L.

| i H
Analtye/Quarrer 17”’]28 Q‘ TMIYe Q TWCA G \7WIIB Q QL | GPS | Background Method
1,4-Dioxane CAS # 123-91-1
Second Quarter 2009 lu lu LU } U 100 1 - 82608
Diphenylamine CAS # 122-39-4
Second Quarter 2009 LU lu v U s 0 - 8270C
Disulfoton CAS # 298-04-4
Second Quarter 2009 1 9] | U | €] ! U 5 - 8270C
Endosulfan | CAS # 959-98-8
Second Quarter 2009 LU lu U U © 005 ! - 8081
Endosulfan Ii CoAS # 33213-65-9
Second Quarter 2009 Y LU U iu LT B 8081
Endosulfan sulfate CAS# 1031-07-8
Second Quarter 2009 Y Cu v u 04 ; 8081
Endrin CAS # 72-20-8
Second Quarter 2009 L U u [0t - 8081
Ethyl acetate CAS # 141-78-6
Second Quarter 2009 U v J u g oo s - 82608
| I H i i
Endrin aldehyde CASH 7421-93-4
Second Quarter 2009 I u | u v Y oot - 8081
Ethanol CS# 64-17-5
Second Quarter 2009 u ‘ u i u ] U | o950 - 82608
Ethylbenzene CAS # 100-41-4
Second Quarter 2009 Y Lu ‘ U Y ; T 82608
Ethyl methacrylate CAS # 97-63-2
Second Quarter 2009 ‘ 1] v ‘ 1] | u | o5 | - | 8260B
! L | i i
Ethyl methanesulfonate CAs# 62-50-0
Second Quarter 2009 ‘ U ‘ U L ‘ U ‘ 5 1 - 8270C
Ethylene oxide CAS # 75-21-8
Second Quarter 2009 ‘ U g ‘ U oJobu ‘ v ‘ 20 - 8260B
Famphur CAS # 52-85-7
Second Quarter 2009 u U } 1] | v s | | 8270C
Fiuoranthene CAS # 206-44-0
Second Quarter 2009 ‘ u ’ ] ‘ u ‘ U | 5 ‘ ; ‘ 8270C
Fluorene ' o cAS# 86.73-7
Second Quarter 2009 ‘ vy Uy [ U v s | -] - sa2rec
! I - -
Heptachior CAS # 76-44-8
Second Quarter 2009 ‘ U ‘ U ‘ ] { U ‘ 0.05 ‘ - 1 8081
Heptachlor epoxide CAS # 1024-57-3
Second Quarter 2009 ‘ u ‘ u ’ U | v ‘ 0.05 ‘ - : 8081
Hexachlorobenzene CAS # 118-74-1
Second Quarter 2009 ’ u ‘ u l u § u ‘ s |- 8270C
- i H S
Hexachlorobutadiene CAS # 87-68-3
Second Quarter 2009 1 u | u ‘ u L o5 -] 82608
Hexachlorocyclopentadiene CAS # 77-47-4
Second Quarter 2009 } U % U | u I u j 5 | - 8270C
P L e - ! B B
Hexachloroethane CAS # 67-721
Second Quarter 2009 v fu L v v fos - 82608
See tast page of this report for definitions. Page 7of 13
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Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 7WI2B

Al Results in ug/L.

! i i
Analtye/Quarrer TWIZB @ TMIVS THWCA O |7WHIB @ QL | GPS | Background Merhod
Hexachlorophene CAS # 70-30-4
Second Quarter 2009 U U U Cu 500 | - 8270C
Hexachloropropene CAS # 1888-71-7
Second Quarter 2009 u LU } U U } 5 - 8270C
2-Hexanone ' Cas # 591-78-6
Second Quarter 2009 U U | u U | 5 | . 82608
Indeno[1,2,3-cd]pyrene CAS # 193-39-5
Second Quarter 2009 u u L iU s o 8270C
Isobutyl alcohol CAS # 78-83-1
Second Quarter 2009 u u LU v % | - 82608
Isodrin - ' © cass 465738
Second Quarler 2009 v U L LU T 8270C
Isophorone CAS # 78-59-1
Second Quarter 2009 u U U U - i S 8270C
Isopropylbenzene CAS # 98-82-8
Second Quarter 2009 P bu v U | os - 82608
Isopropylether CAS # 108-20-3
Second Quarter 2009 U LU [ u v I os . 82608
| 1 | | |
4-Isopropyltoluene CAS # 99-87-6
Second Quarter 2009 L | u L v o5 | - 8260B
Isosafrole - ' cis# 120581
Second Quarler 2009 LU LU | v ‘ u s | - 8270C
Kepone CAS # 143-50-0
Second Quarter 2009 LU v ‘ U ’ U L5 ‘ o 8270C
Methacrylonitrile CAS # 126-98-7
Second Quarter 2009 | v [ u ‘ U ‘ 1] I s ‘ - 82608
Methapyrilene CAS # 91-80-5
Second Quarter 2009 i U | u ’ ] ‘ U | s ’ . ‘l 8270C
| - - L
Methoxychlor CAS # 72-43-5
Second Quarter 2009 | u ‘ U ‘ U ‘ U ‘ 05 ‘ - ‘ 8081
Bromomethane CAS # 74-83-9
Second Quarter 2009 [ u ‘ U ‘ u ’ U ‘ 0.5 ‘ - ‘ 82608
Chloromethane CAS # 74-87-3
Second Quarter 2009 | v } u ‘ u ‘ 1 ‘ - 82608
3-Methylcholanthrene CAS # 56-49-5
Second Quarter 2009 LU v | v v | s | - | 8270C
2-Butanone ' CAS # 78933
Second Quarter 2009 Ly | u [ u ‘ U ‘l 5 ’ - 8260B
H i I ! - 1
lodomethane CAS # 74-88-4
Second Quarter 2009 [ v fu Y ‘ U L o5 | - ‘ 8260B
i ! i ! L
Methyl methacrylate CAS # 80-62-6
Second Quarter 2009 by v Pou | u ‘ 0.5 | ; ‘ 82608
- H H . | . e e
Methyl methane sulfonate CAS # 66-27-3
Second Quarter 2009 U ‘o [ v ‘ U | s ! - 8270C
H Lo L !
2-Methylnaphthaiene CAS # 91-57-6
Second Quarler 2009 u S U Py v - 8270C

See last page of this report for definitions. Page 8 of 13 o
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Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = 7WI2B

All Results in ug/L.

wC4 Q E7JVHB (4]

Analtye/Quarrer ‘ TWI2ZB Q MIVe O [¢478 ‘ GPY Background Merhod
Methyl parathion CAS # 298-00-0
Second Quarter 2009 uJ u oy U Jd | u Jd i s . 8270C
4-Methyl-2-pentanone CAS # 108-10-1
Second Quarter 2009 u U 1] v f s . 82608
| ! H
2-Methylphenol CAS# 95-48-7
Second Quarter 2009 U u | U } U 5 | 8270C
3 & 4-Methylphenol CAS# B394 p106-44-5
Second Quarter 2009 u u U v 10 : | 8270C
H |
Methyl tert-butyl ether CAS # 1634-04-4
Second Quarter 2009 u u u U 0.5 : B 1 82608
Dibromomethane CAS# 74-95-3
Second Quarter 2009 V] u ; U U 0.5 - i 82608
Methylene chloride CAS# 75-09-2
Second Quarter 2009 U U u u [ - 82608
I H
Naphthalene CAS # 91-20-3
Second Quarter 2009 U u u Lo ‘ 0.5 o 82608
1,4-Naphthoquinone CAS # 130-15-4
Second Quarter 2009 U U u 1 U | s o 8270C
1-Naphthylamine CAS # 134-32-7
Second Quarter 2009 LU u u ‘ u } 5 - 8270C
P . B B B | IR
2-Naphthylamine CAS# 91-59-8
Second Quarter 2009 | v u o Uy ‘ 5 | ‘ 8270C
o-Nitroaniline CAS# 88-74-4
Second Quarter 2009 Y U u ‘ u Lo 8270C
| ! |
m-Nitroaniline CAS # 99-09-2
Second Quarter 2009 | u U U ‘ U T ‘ 8270C
p-Nitroaniline CAS # 100-01-6
Second Quarter 2009 | u u u ‘ U % 10 ‘ 8270C
Nitrobenzene CAS# 98-95-3
Second Quarter 2009 | U |u ‘ U L s ‘ 8270C
o-Nitrophenol CAS # 88-75-5
Second Quarter 2009 I u u Ly ‘ u [ 5 ‘ . ‘ 8270C
S - i i
p-Nitrophenol CAS # 100-02-7
Second Quarter 2009 U] J i u o u g 50 20 8270C
Fourth Quarter 2009 i U u | v u 10 50 20 8270C
B i - i I—— -
4-Nitroquinoline-1-oxide CAS# 56-57-5
Second Quarter 2009 J\ ud u ol ‘ u o) 1 5 | 8270C
N-Nitrosodi-n-butylamine CAS# 924-16-3
Second Quarter 2009 v U L ’ u ] 5 i R 8270C
N-Nitrosodiethylamine CASH# 55-18-5
Second Quarter 2009 ‘ u U ‘ U \ u ‘ 5 | - ‘ 8270C
N-Nitrosodimethylamine CAS # 62-75-9
Second Quarter 2009 ‘ U u o ‘ u ol ’ U 4 1 5 ‘ - ' 8270C
N-Nitrosodiphenylamine CAS # 86-30-6
Second Quarter 2009 LU U Y } U ] 5 | -] 8270C
i i | i
N-Nitrosodipropylamine CAS # 621-64-7
Second Quarter 2009 U (O ¥ R N VRN l 5 | 8270C
I ! |
See last page of this report for definitions. Page 9 of 13
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Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 7WI12B

All Results in ug/L.

Analtye/Quarter §;7W12[§ Q} TMIVE O TWC4 @ ;7!”/3 ¢ QL 1 aPS !B(ll.‘/igl‘()!lll([ Method

N-Nitrosomethylethylamine

CAS# 10595-95-6

Second Quarter 2009 U U u U i 5 ! 8270C
N-Nitrosomorpholine CAS # 59-89-2
Second Quarter 2009 uJ u J u J uoJo 5 | - 8270C
N-Nitrosopiperidine CAS# 100-75-4
Second Quarter 2009 LU U U U 5 o 8270C
N-Nitrosopyrrolidine CAS# 930-55-2
Second Quarter 2009 VAN VAR B TN uoJd s | 8270C
‘ ‘ ‘ |
5-Nitroso-o-toluidine CAS # 99-55-8
Second Quarter 2009 U v fu LU -
Parathion
Second Quarter 2009 U U ! U U : 5 | -
B |
Pentachlorobenzene CAS # 608-93-5
Second Quarter 2009 LU U Ly v T 8270C
! | !
Pentachioroethane CASH 76-01-7
Second Quarter 2009 U ) Y] Y] I 05 ‘ . 82608
Pentachloronitrobenzene CAS # 82-68-8
Second Quarter 2009 v U v LU - 8270C
Pentachlorophenol CAS # 87-86-5
Second Quarter 2009 U U v v I 10 i . 8270C
Phenacetin CAS # 62-44-2
Second Quarter 2009 U RV LU [ | 5 ‘ . 8270C
i i i !
Phenanthrene CAS # 85-01-8
Second Quarter 2009 Y U Lu L v ‘ 5 ‘ - 8270C
i ‘ ! i
Phenol CAS # 108-95-2
Second Quarter 2009 I u LU | U | u | s ‘ - 8270C
Phorate ' CAS # 298-02-2
Second Quarter 2009 } U Lu I u | u s \ - 8270C
S ! i i | S— - i -
2-Picoline CAS # 109-06-8
Second Quarter 2009 ‘ U | u v | u L5 ‘ - 8270C
— i - I i - e
Pronamide CAS # 23950-58-5
Second Quarter 2009 } U | u \ u : u l 5 ‘ . 8270C
- | o - - -
1-Propanol CAS # 71-23-8
Second Quarter 2009 | uy u oyl u g e ‘ 1000 | - ‘ v 82608
[ { 13 - . 1 - -
2-Propanol CAS # 67-63-0
Second Quarter 2009 § u I u v Y ‘ 00 |- ‘ : 8260B
i ! i i i
Propionitrile CAS # 107-12-0
Second Quarter 2009 ‘ u Lu v | v \ 10 i . 82608
— i : 1 =N - H
n-Propylbenzene CAS # 103-65-1
Second Quarter 2009 | u u | u v |05 { - ’ 82608
Pyrene ‘ T cas# 129000
Second Quarter 2009 L R e e l 5 ‘ - 8270C
Pyridine ) CAS# 110-86-1
Second Quarter 2009 [ ud U u | u s s ‘ - 8270C
Safrole CAS # 94-59.7
Second Quarter 2009 v Py U U i s ‘ oo 8270C
: !
See last page of this report for definitions. Page 10 of 13
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Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 7W12B

All Results in ug/L.

| ] !
Analtye/Quarrer |7WI2B Q l TMEG O TWCA Q7B O QL | GPS | Background Method
(ye/Q | 18 | i |
Silvex CAS # 93-72-1
Second Quarter 2009 fu LU v u 25 - 8151A
Styrene CAS # 100-42-5
Second Quarter 2009 u v U S 0.5 _ 82608
Sulfotep CAS # 3689-24-5
Second Quarter 2009 ‘ U U U I §] [ 5 - 8270C
2,4,5-Trichlorophenoxyacetic acid CAS # 93-76-5
Second Quarter 2009 v Ly bou LU 25 1 - 8151A
1,2,4,5-Tetrachlorobenzene CAS # 95-94-3
Second Quarter 2009 | LU fu U Cos 8270C
1,1,1,2-Tetrachloroethane CAS # 630-20-6
Second Quarter 2009 | U (Y v U 05 - 82608
1,1,2,2-Tetrachloroethane CAS # 79-34-5
Second Quarter 2009 U iy u U 0.5 - 82608
Tetrachloroethene CAS # 127-18-4
Second Quarter 2009 u i U oy 1 - \ 82608
Tetrahydrofuran CAS # 109-99-9
Second Quarter 2009 U LU Y] Lu 5 1 - | 82608
2,3,4,6-Tetrachlorophenol CAS # 58-90-2
Second Quarter 2009 iU U v Ly 5 . 8270C
Toluene ' ' CAS # 108-88-3
Second Quarter 2009 LU LU | v Y O I 82608
o-Toluidine CAS # 95-53-4
Second Quarter 2009 A A | 8270C
Toxaphene ‘ CAS # 8001-35-2
Secend Quarter 2009 | u ‘ u v v [ 25 | - | ‘ 8081
i i 7\7 H i
1,2,3-Trichlorobenzene CAS # 87-61-6
Second Quarter 2009 | U ‘ u U [ u Cos -] 82608
e e e - L - i i H |
1,2,4-Trichlorobenzene CAS # 120-82-1
Second Quarter 2009 | u ‘ u P v ; o5 | - 82608
1,1,1-Trichloroethane CAS # 71-55-6
Second Quarter 2009 Lu ‘ U ; U iU ‘ ' . 8260B
1,1,2-Trichloroethane CAS # 79-00-5
Second Quarter 2009 Pu ‘ U T | u 1 05 | - ‘ : 82608
Trichloroethene CAS # 79-01-6
Second Quarter 2009 Y ‘ u I u v T ‘ 82608
Trichlorofluoromethane CAS # 75-69-4
Second Quarter 2009 ‘ u U [ v | v T 82608
e e - ! ! B ! | i B -
2,4,5-Trichlorophenol CAS # 95-95-4
Second Quarter 2009 v | U u | v | s | - 8270C
2,4,6-Trichlorophenol CAS # 88-06-2
Second Quarter 2009 ‘ U | u L lu | 5 | - ‘ 8270C
1,2,3-Trichloropropane CAS # 96-18-4
Second Quarter 2009 ‘ U l u Pou v T 82608
1,1,2-Trichloro-1,2,2-Trifluoroethane CAS # 76-13-1
Second Quarter 2009 ‘ u [ u U LU Lo . \ 82608
See last page of this report for definitions. Page 1] of 13
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Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells
Radford Ariny Ammunition Plant, Radford, Virginia

Upgradient well = TWI2B

All Results in ug/L.

‘ ‘
Analtye/Quarter %7”’121} Q‘ MIVS Q TWCA O }7”’1/3 0 QL i Background Method
0,0,0-Triethyl phosphorothioate CAS # 126-68-1
Second Quarter 2009 by u U u 5 8270C
1,2,4-Trimethylbenzene CAS # 95-63-6
Second Quarter 2009 U U U U 0.5 82608
1,3,5-Trimethylbenzene CAS # 108-67-8
Second Quarter 2009 u 4] 4] U 05 | 8260B
sym-Trinitrobenzene CAS # 99-35-4
Second Quarter 2009 uJ u o u oy i u o 5 8270C
Vinyl acetate CAS# 108-05-4
Second Quarter 2009 U U u U 05 | | 82608
Vinyl chloride CAS # 75-01-4
Second Quarter 2009 U u U iU 0.5 ; 8260B
Xylenes (Total) C485# 1330-20-7
Second Quarier 2008 4] U | U U 3 82608

See tast page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-7 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = 7TW128

All Results in ug/L.

| ! |
Analtye/Quarter 17WI2B Ql MIVe Q TWCA Q|WIHIB Q- QL | GPS | Background Method

Definitions:
The following definitions apply to results reported for Appendix IX monitoring events.
All Appendix IX monitoring results for compliance wells are reported to the detection limit.
QL Denotes permit required quantitation limit.
U denotes not detected at or above the detection limit.
UA denotes not detected at or above the adjusted detection limit.
J Denotes result is estimated When used with "U" (i.e.,“UJ”), denotes analyte not detected at or above the
detection limit and detection limit and QL are estimated. When used with "UA"
(i.e., “UAJ"™), denotes analyte not detected at or above adjusted detection limit and adjusted detection
limit and QL are estimated.
UN Denotes analyte concentration is less than the quantitation limit and/or five times the blank concentration.
Not reliably detected due to blank contamination. This qualifier used only for Appendix IX monitoring event
when compliance well results are reported to at or above the project detection limit.
R Denotes result rejected.
Q Denotes data validation qualifier.
Background Denotes background concentrations histed in the pending Class 3 Permit Modification for the
Post-Closure Care Permit for HWMUs 5, 7, 10 and 16.
CAS# Denotes Chemical Abstract Services registration number.
GPS Denotes groundwater protection standard.

The following definitions apply to results reported for non-Appendix IX monitoring events.

All non-Appendix IX monitoring results for compliance wells are reported to at or
above the quantitation limit.

QL Denotes permit required quantitation limit.

U Denotes analyte not detected at or above QL.

UA  Denotes analyte not detected at or above adjusted sample QL.

J Denotes result is estimated  When used with "U" (i.e., “UJ”), denotes analyte not detected at or above
QL and QL isestimated. When used with "UA" (i.e., “UAJ”), denotes analyte not detected at or above
adjusted QL and adjusted QL is estimated.

R Denotes result rejected.

Q Dernotes data validation qualifier.

Background Denotes background concentrations listed in the pending Class 3 Permit Modification for the

Post-Closure Care Permit for HWMUs 5, 7, 10 and 16.

CAS# Denotes Chemical Abstract Services registration number.
GPS Denotes groundwater protection standard.

Notes:
-Appendix IX Groundwater Monitoring Events:

Third Quarter 2003, Second Quarter 2004, Second Quarter 2005, Third Quarter 2006, Second Quarter 2007,

Second Quarter 2008, Second Quarter 2009

All Appendix IX results evaluated and reported to detection limit

-9/29/2003: Verification sampling event for TMW6, TW11B, TW12B, 7WCA (copper and zinc).

Verification results reported inthis table for copper and zinc.

-6/21-22/2004: Verification sampling event for TMW6, TW1 1B, 7W12B, 7TWCA.

Verification results reported inthis table for chloroform (7W12B).

-3/23/2005: Verification sampling event for 7TMW6. Verification results reported in this table for bis(2-ethylhexyl)phthalate).

-7/26/2005: Verification sampling event for TMW6, 7W11B, TW12B, 7WCA (ethyl acetate), 7W11B (beta-BHC), and 7MW6 (alpha-BHC). All

Verification results reported as not detected. Verification results reported.

-Sept 2006: Verification sampling event for 7W12B and 7W11B 3Q2006 for chloroform. Inttial results reported in this table for chloroform (7TW11B,

SJuly 17,2008: Verification sampling event for 7W13 arsenic and cobalt. 7W9C cobalt

-June 11,2009, Verification sampling event for 7MWG6 Diethyl ether. Analyte not detected. Ve fication results reported.

See last page of this report for definitions. Page 13 of 13 , .
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APPENDIX B-3

HWMU-7 2009 LABORATORY ANALYTICAL RESULTS
PLUME MONITORING WELLS



Target Analyte Monitoring Results At or Above Permit Quantitation Limit
HWMU 7 Plume Monitoring Wells

Radford Army Ammunition Plant, Radford, Virginia

All Results in ug/L.

Upgradient well = 7WI12B

Analyte/Quarter IWI2B O TWIC Q } IWIOB ¢ TWINC QI3 Q oL Buckground P ‘ Hethod CAS #

Antimony

Second Quarter 2009 u U | v 1 1 6 6020 7440-36-0

Fourth Quarter 2009 u U U 1 1 6 6020 7440-36-0
Arsenic

Second Quarter 2009 U u u 10 10 10 6020 7440-38-2

Fourth Quarter 2009 U U u u 10 10 10 6020 7440-38-2
Barium

Second Quarter 2009 331 228 857 498 127 10 41 2000 6020 7440-39-3

Fourth Quarter 2009 36 228 79.7 596 165 10 1 2000 6020 7440-39-3
Cadmium

Second Quarter 2009 U U U 1 1 5 6020 7440-43-9

Fourth Quarter 2009 U U 1 1 5 6020 7440-43-9
Chromium

Second Quarter 2009 78 u U u 5 9.9 100 6020 7440-47-3

Fourth Quarter 2009 75 u u 5 9.9 100 6020 7440-47-3
Cobalt

Second Quarter 2009 U 8.2 5 5 156.65 020 7440-48-4

Fourth Quarter 2009 ) 10.7 5 5 156.65 6020 7440-48-4
Copper

Second Quarter 2009 1 u u u 5 5 1300 | 6020 7440-50-8

Fourth Quarter 2009 U u u 5 5 1300 | 6020 7440-50-8
Lead

Second Quarter 2009 U J 1 1 15 6020 7439-92-1

Fourth Quarter 2009 u U 1 1 15 6020 7439-92-1
Mercury ' o '
* Second Quarter 2009 u v 2 2 2 7470A | 7439-97-6

Fourth Quarter 2009 u 2 2 2 7470A 743%-97-6
Nickel o )

Second Quarter 2009 U 10 10 313 6020 7440-02-0

Fourth Quarter 2009 U 10 10 313 6020 7440-02-0
Selenium )

Second Quarter 2009 ) v | 10 10 50 6020 7782-49-2

Fourth Quarter 2009 U j 10 10 50 6020 7782-492
Silver k ‘ '

Second Quarter 2009 u T | 2 2 78.25 6020 7440-22-4

Fourth Quarter 2009 U 2 2 78.25 6020 7440-22-4
Thallium

Second Quarter 2009 U u i 1 1 2 6020 7440-28—0

Fourth Quarter 2009 U U u 1 1 2 8020 7440-28-0
Zinc o N

Second Quarter 2009 48 U 10 109 4695 5020 7440-66-6

Fourth Quarter 2009 u U 10 10.9 4695 6020 7440-66-6
Cyanide ' o

" Second Quarter 2009 U U u v 20 20 200 90124 57-12-5

Fourth Quarter 2009 U u U 20 20 200 9012A 57-12-5
bis(2-Ethylhexyl)phthalate ' ‘ h )

Second Quarter 2009 U u U u U 5 6 6 8270C 117-81-7

Fourth Quarter 2009 U U U U 5] 6 6 8270C 117-81-7
Butyl benzyl phthalate S

Second Quarter 2009 u U U 5 T 3130 | 8270C 85-68-7

Fourth Quarter 2009 U U U 10 10 330 | 8270 85.68-7

Page 1 of 2
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Target Analyte Monitoring Results At or Above Permit Quantitation Limit
HWMU 7 Plume Monitoring Wells
Radford Ariny Ammunition Plant, Radford, Virginia

Al Results in ug/L. Upgradient well = 7WI12B
Analyte/Quarrer THIZB @ TWYC Q | TWIOB ¢ TWIeC Q@  TWI3 Q QL Backgreund 1 GPS } Method } CAS #
2,4-Dinitrophenol
Second Quarter 2009 uJ uJ ud o U 10 10 313 | s2r0C 51-28-5
Fourth Quarter 2009 uJ U J uJ l U J ‘ uJo 10 10 313 | s270C 51-28-5
2,4-Dinitrotoluene
Second Quarter 2009 U U U J ! U 1 U 5 10 313 8270C 121-14-2
Fourth Quarter 2009 U U u Loy U 10 10 313 | s270C 121-14-2
2,6-Dinitrotoluene
Second Quarter 2009 u u udJd U LU : 5 10 1585 | 8270C 606-20-2
Fourth Quarter 2009 u u U U U : 10 10 15.65 ‘ 8270C 606-20-2
p-Nitrophenol
Second Quarter 2009 U J U uJ ; ‘ 10 20 50 [ g270Cc | 100-02-7
Fourth Quarter 2009 U u 1 { 10 20 50 8270C 100-02-7

* Definitions:
Al plume monitoring well results reported to at or above the permit quantitation limit except for the upgradient well during
the Appendix IX monitoring Event. During this event, results for the upgradient well are reported to the detection limit.

Q Denotes data validation qualifier.
QL Denotes permit required quantitation limit.
U Denotes analyte not detected at or above QL.
UA Denotes analyte not detected at or above adjusted sample QL.
J Denotes result is estimated. When used with "U" (i.e., “UJ”), denotes analyte not detected at or above QL and QL is estimated.
When used with "UA" (i.e., “UAJ”), denotes analyte not detected at or above adjusted QL and adjusted QL is estimated.
UN Denotes analyte concentration is less than the quantiation limit and five times the blank concentration.
Not reliably detected due to blank contamination. This qualifier used only for Appendix IX monitoring event when compliance
well results are reported to at or above the project detection limit.
R Denotes result rejected.
Background Denotes background concentrations listed in the pending Class 3 Permit Modification for the
Post-Closure Care Permit for HWMUs 5, 7, 10 and 16.
CAS# Denotes Chemical Abstract Services registration number.  GPS Denotes groundwater protection standard.
Notes:
-January 2005: Verification sampling event for TM W13 4Q2004 arsenic. Verification results reported in this table for arsenic (7W13).
-March 2006: Verification sampling event for TMW13 1Q2006 arsenic. Verification results reported in this table for arsenic (7W13).
-July 2006: Verification sampling event for TMW 13 2Q2006 arsenic.  Verification results reported in this table for arsenic (7W13).
-Sept2006: Verification sampling event for 7W12B 3Q2006 chloroform. Initial results reported in this table for chloroform (7W 12B).
-July 17,2007: Verification sampling event for 7W 13 arsenic-verification event result reported, highest of four quadruplicate results,
7W 13 cobalt-original result reported.. 7WIC cobalt- Verification result reported.

+Dec 17, 2008: Verification sampling event for 7W13 . cobalt- Original result reported.

raper Aden Associates
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APPENDIX B-4

ESTABLISHED BACKGROUND VALUES AND COMPUTATIONS FOR HWMU-7



3.4

April 1995 letter from the DEQ to J. Redder, Hercules, Inc. (now Alliant
TechSystems, Inc.). The lists incorporate requirements outlined in the
Virginia Hazardous Waste Management Regulations (VR 672-10-1)
Sections 9.5.C and 9.5.D. These include the Indicator Parameters, Ground
Water Quality Parameters, EPA Interim Primary Drinking Water
Standards, Known Hazardous Waste Constituents, and Detected
VHWMR Appendix 10.6 Constituents. A demonstration was made to the
DEQ that several hazardous waste constituents had not been detected for
six consecutive quarters. As a result, these constituents have not been
analyzed for on a regular basis. These are highlighted in the Table 3-1.

Additional parameters have not been detected in any of the wells. During
the meeting between Alliant and DEQ on 21 May 1996, DEQ suggested
that the recommendations to temporarily cease sampling additional
constituents that had not been detected in six or more consecutive
sampling events made in the GWQAP addendum submitted 3 November
1995 would better be addressed in the post closure permitting process.
Therefore, those additional constituents will not be addressed in this
report.

UNIT 7 GROUND WATER BACKGROUND VALUES

~ Asrequested in the DEQ’s 23 July letter, background values were

calculated for each parameter .

As discussed with DEQ, Alliant believes the analytical data to be
questionable in some cases. DEQ has agreed in a 9 April 1996 letter to C.
Jake (Alliant) that only total metals will be measured, as described in an
EPA Region III guidance on ground water sampling in karst terrain.
Another case of questionable data involves an increase in Total Organic
Carbon (TOC) concentrations by a factor of 10. As such, the TOC
concentrations from 1995 through 1997 were used to calculate the
background values. Table 3-2 presents the Historical Maximum Values,
which were used to develop the isocontour maps.

As requested in the DEQY's 23 July 1998 letter, using the data from well
7W12B, background values were calculated for each parameter in the
ground water monitoring program. However, as a result of the 21 May
1996 meeting and subsequent telephone conversations, these background
values are being submitted in accordance with the regulations and shown
on the isocontour maps but were not utilized for purposes of this report.

ERM 10 ALLIANT-L0713.01.01-08/24/96




3.5

Additionally, calculations of background values based on the 95%
confidence, 95% coverage upper tolerance limit require that data
distributions be normal or lognormal. Some of the data do not fulfill this

requirement

UNIT 7 STATISTICAL ANALYSIS

Statistical evaluations for Unit 7 are performed annually and submitted as
part of the Annual Reporting requirements found in the VHHWMR Section
9.5. As aresult of the 21 May 1996 meeting between Alliant and DEQ,
Alliant has established background ground water concentrations for the
upgradient well, 7W12B utilizing the Virginia DEQ "Guidance on Statistical
Methods for Ground Water Data Analysis at a Solid Waste or Hazardous Waste
Site, Version 2.0, 1995". In response to Mr. Glenn von Gonten's letter dated
23 July, 1998, Alliant has revised the background concentrations to include
sample data collected in 1997. These values can be found in Table 3-3.
Methods used for background concentration computation and statsistical
analysis are described below.

The following parameters were 100% Non-Detected in 20 or more
sampling events. The downgradient well data points were compared to
the laboratory PQLs in a nonparametric statistical manner or to the
applicable MCL or VGWPS (if one exists). Background values were then
estimated by using the laboratory PQL for that constituent.

ERM 11 ALLIANT-LO713.01.01-08/24/98




Parameter PQL Sample % MCL or
Size  Non- VGWPS
(ppb) Detect (ppb)
2,4-DNT 0.2 22 100 None
2,6-DNT 01 22 100  None
2,4 Dinitrophenol 11 11 100 None
Benzyl Alcohol 8 8 100 None
Cyanide 20 20 100 - 5
Bis(2- ethyl hexyl) 9 9 100 None
phthalate : o '
2 ~ Nitrophenol 9 -9 100 ‘None
4- Nitrophenol 9 9 100 None
Acetone 100 14 100 None
Antimony 30 14 100 None
| Vanadium. 40 20 100 None

The following parameter has log-normally distributed data with between
15 and 50 percent Non-Detect values. As such, Cohen's Method was used
as an adjustment for the mean and standard deviation, as recommended
in the DEQ guidance. Results of the background analysis are summarized
in Table 34

Parameter  Sample % Non-
- Size Detect

Lead 23 34

The following parameters have data with greater than 50% Non-Detects, a
minimum sample size of twenty (20). The data were non-normally
distributed as indicated using a data distribution statistical method.
According to Mr. Glenn von Gonten, DEQ in a 30 July 1996 telephone
conversation, the maximum value detected will be used for plume
delineation purposes for those constituients with greater than 50% non-
detected values. An isocontour map for Total Organic Halides could not

ERM 12 ALLIANT-L0713.01.01-08/24/98




be created because only one sampling point maximum concentration
exceeded the background value.

Parameter Sample % Non-

Size Detect
‘Arsenic 23 91.3
Cadmium 23 60.9
Chromium 23 56.5
Cobalt 20 65.5
Mercury 23 826
| Nickel 20 85
Selenium 23 82.6
Thallium 20 70
Total Organic 48 62.5

Halides

The following parameters do not have greater than four (4) sampling
- events and therefore could not be included in this (plume) evaluation:

s 24D

*  Gross Beta
e Radium

e Sulfate

The following parameters have between 15 and 50 percent Non-Detect
values, and do not have normal or log-normal data distributions. Thus,
Cohen’s Method could not be used. Per the DEQ's 23 July letter,
background concentrations were computed by calculating an upper
tolerance limit based on 95% coverage, at a 95% confidence level. It
should be noted that upper tolerance limits are not typically used unless
the data are normally or log-normally distributed. Background
concentration analysis data is summarized in Table 34.

ERM 13 ALLIANT-LO713.01.01-08/24/96
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Parameter Sample Size

% Non-Detects

Total Organic Carbon 36

Silver 23

27.2%

478%

The remaining parameters have less than 15% Non-Detect values and no
data manipulation was required. Computation data for barium, copper,
specific conductivity, and zinc are summarized in Table 3-4

Parameter Sample % Non-
Size Detect
Copper 20 0
PH 92 0
Barium 23 13
Specific 92 0
Conductivity »
Zinc 20 0
ERM 14 ALLIANT-LO713.01.01-08/24/58




Table 3-3

. Unit 7
Background Values
Parameter Units  Background
Value
-24-DNT Ppb 0.2
2,6-DNT Ppb 0.1
Acetone Ppb 100
Antimony Ppb 30
Arsenic Ppb 20
Barium Ppb 64
Cadmium Ppb 04
| Chromium Ppb 34
Cobalt Ppb 17
Copper Ppb 49
Cyanide Ppb 5
Lead Ppb 14
Mercury Ppb 0.350
Nickel Ppb 63
PH SU 7
Selenium Ppb 20
| Silver i;pb 213
Specific Conductivity =~ Umhos/sec 1,025
Thallium Ppb 4
Total Organic Halides ppb 21
Total Organic Carbon Ppb 3930
Vanadium Ppb 40
. Zinc Ppb 217
15 ALLIANT-L0713.01.01-08/24/9%




DIALISTICAL SUMMARY OF BACKGROUND WATER QUALITY DATA

Date Barium _ Copper Sliver - Zinc Lead TOC SpCon
331192 1.00 0.10 0.50 730.00
6/30/92 1.00 0.10 0.50 706.00
9/30/92 1.00 0.10 0.50 370.00
12/31/92 35.00 50.00 0.30 253.00 19.00 798.00
331193 27.00 16.00 0.40 17.00 0.50 722.00
6/30/03 31.00  10.00 0.10 126.00 0.50 715.00
9/30/93 38.00 6.00 0.30 81.00 4.00 895.00

12/31/93 40.00 7.00 0.10 144.00 0.50 918.00
373194 27.00 10.00 0.30 29.00 2.00 723.00
6/30/94 35.00 3.00 0.70 26.00 5.00 750.00
9/30/94 59.00 2.00 0.50 26.00 12.00 T 881.00
12/31/94 44.00 2.00 3.10 55.00 3.00 T 880.00
3/30/95 40.00 10.00 0.10 10.20 1.00 ] 822.00
6/29/95 36.00 9.30 0.10 20.00 1.40 & 740.00
9130195 30.00 2.00 0.10 11.00 0.50 1250.0 610.00
123185 37.00 10.00 1.90 49.00 6.00 875.00 840.00__
3131/96 31.00 ° 8.00 0.10 55.00 2.00 500.00 652.00
6/30/96 26.00 3.00 0.10 1.00 0.50 2000.00 608.00
9/30/96 35.00 14.00 0.10 24,00 4.00 500.00 758.00
12/31/96 32.00 3.00 0.30 113.00 6.00 2000.00 768.00
33187 40.00 16.00 0.40 105.00 6.00 1000.00 750.00
6/30/97 32.00 55.00 0.30 135.00 3.00 3000.00 720.00
9/30/97 43.00 29.00 120 45.00 3.00 500.00 850.00
Number of Samples 23.00 20.00 23.00 20.00 23.00 9.00 23.00
Mean 31.35 13.27 047 66.26 354 1291.67 748.52
~ Standard Deviation 13.91 14.82 0.71 63.06 4.38 870.52 119.05
Shapko-Wikk W 0.84 0.70 0.57 0.84 0.70 0.87 0.89
Normal Distribution No No No No No Yes Yes
K 233 240 233 240 2.33 3.03 2.33

UTL 63.74 49.01 2.13 217.35 13.74 393023 1025.79

Notes: KaTmerm&ddednuma!bbﬁncehtavalwmxpmbabﬂﬂde%%

and 95% coverage.
ULT = Upper Tolerance Lim2t.
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Appendix IX Constituents Detected Since Permit Issuance
HWMUs 5, 7, 10, and 16
Radford Army Ammunition Plant

= = ——
Unit Qu;r::;l;:;tcllally Constituent Ca?:ﬂ;f;g"::_dol_? Background (ug/L) (zg'rls\::eqnl:jl::c\llill) Proposed GPS (ug/L) Source
Chromium QL 5 yes 100 USEPA MCL
Diethyl Ether QL 12 no NA NA
HMwuU-5 | Fourth Quarter 2003 2-Nitroaniline QL 20 no NA NA
4-Nitroaniline QL 20 yes 20 Background/QL
Nitrobenzene QL 10 yes 10 Background/QL
Third Quarter 2006 Dichlorodifluoromethane QL 1 yes 125.2 VDEQ ACL
HWMU-7 |Third Quarter 2003 Copper Calculated 49 no NA NA
Second Quarter 2004 Zinc Calculated 217 no NA NA
First Quarter 2003 Cobalt QL 5 no NA NA
HWMU-10 |Second Quarter 2003 V::;(ii:;n 8:: }8 :g mﬁ mﬁ
5
Second Quarter 2005 2-Propanol QL 50 no NA NA
Chloroethane Calculated 20.7 yes 20.7 Background/QL
Second Quarter 2003 Diethyl Ether Calculated 75.5 no NA NA
HWMU-16 Dimethyl Ether Calculated 17.0 no NA NA
Third Quarter 2003 Methylene Chloride Calculated 13.95 no* NA NA
Second Quarter 2004{ 1,1,2-Trichloro-1,2,2-trifluoroethane Calculated 1.2 no* NA NA

HWMU-5: The additional Appendix IX constituents detected in the downgradient point of compliance wells were not detected above their respective Quantitation Limits (QLs) in the upgradient well.
As a result, background concentrations for those constituents were set as equal to their respective QLs. In accordance with the Permit (Condition V.J.1.g.), GPS are proposed for those
additional Appendix IX constituents that are listed in Appendix VIII of 40 CFR Part 261 (chromium, 4-nitroaniline, nitrobenzene, and dichlorodifluoromethane). No GPS are proposed for
the additional Appendix IX constituents that are not listed in Appendix VIl of 40 CFR Part 261 (diethyl ether and 2-nitroaniline).

HWMU-7: Background concentrations for the additional Appendix IX constituents detected in the downgradient point of compliance wells (copper and zinc) were previously calculated and submitted
to the VDEQ in the August 1998 Groundwater Quality Assessment Report for HWMU-7 prepared by ERM, Inc. In accordance with the Permit (Condition V.J.2.g.), no GPS are proposed
for the additional Appendix IX constituents (copper and zinc), as they are not listed in Appendix VIII of 40 CFR Part 261.

HWMU-10: The additional Appendix IX constituents detected in the downgradient point of compliance wells were not detected above their respective Quantitation Limits (QLs) in the upgradient well.
As a result, background concentrations for those constituents were set as equal to their respective QLs. In accordance with the Permit (Condition V.J.3.g.), no GPS are proposed for
the additional Appendix IX constituents (cobalt, vanadium, acetone, and 2-propanol), as they are not listed in Appendix VIII of 40 CFR Part 261.

HWMU-16: Background concentrations for additional Appendix IX constituents chloroethane, diethyl ether, dimethyl ether, and methylene chloride were calculated using data collected from
upgradient well 16C1 during the period from Third Quarter 2003 through Third Quarter 2004. The background concentration for additional Appendix IX constituent 1,1,2-trichloro-1,2,2-
trifluoroethane was calculated using data collected from upgradient well 16C1 during the period from Second Quarter 2004 through Third Quarter 2006.

In accordance with the Permit (Condition V.J.4.g.), GPS are proposed for additional Appendix IX constituents that are listed in Appendix VIII of 40 CFR Part 261 (chloroethane). No GPS
are proposed for the additional Appendix IX constituents that are not listed in Appendix VIII of 40 CFR Part 261 (diethyl ether and dimethyl ether).

*Methylene chloride and 1,1,2-trichloro-1,2,2-trifluoroethane should not be added to the Groundwater Monitoring List for HWMU-16, as these constituents were only detected in

the upgradient well for the Unit, and not in the downgradient point of compliance wells.
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DRAPER ADEN ASSOCIATES (DAA) PREPARED THIS DOCUMENT (WHICH MAY INCLUDE DRAWINGS, SPECIFICATIONS,
REPORTS, STUDIES AND ATTACHMENTS) IN ACCORDANCE WITH THE AGREEMENT BETWEEN DAA AND ALLIANT
TECHSYSTEMS INC.

THE STANDARD OF CARE FOR ALL PROFESSIONAL ENGINEERING, ENVIRONMENTAL AND SURVEYING AND RELATED
SERVICES PERFORMED OR FURNISHED BY DAA UNDER THIS AGREEMENT ARE THE CARE AND SKILL ORDINARILY USED
BY MEMBERS OF THESE PROFESSIONS PRACTICING UNDER SIMILAR CIRCUMSTANCES AT THE SAME TIME AND IN THE
SAME LOCALITY. DAA MAKES NO WARRANTIES, EXPRESS OR IMPLIED, UNDER THIS AGREEMENT IN CONNECTION WITH
DAA’S SERVICES.

CONCLUSIONS PRESENTED ARE BASED UPON A REVIEW OF AVAILABLE INFORMATION, THE RESULTS OF OUR FIELD
STUDIES, AND/OR PROFESSIONAL JUDGMENT. TO THE BEST OF OUR KNOWLEDGE, INFORMATION PROVIDED BY OTHERS IS
TRUE AND ACCURATE, UNLESS OTHERWISE NOTED.

DAA'S LIABILITY, HEREUNDER, SHALL BE LIMITED TO AMOUNTS DUE DAA FOR SERVICES ACTUALLY RENDERED, OR
REIMBURSABLE EXPENSES ACTUALLY INCURRED.

ANY REUSE OR MODIFICATION OF ANY OF THE AFOREMENTIONED DOCUMENTS (WHETHER HARD COPIES OR
ELECTRONIC TRANSMITTALS) PREPARED BY DAA WITHOUT WRITTEN VERIFICATION OR ADAPTATION BY DAA WILL BE
AT THE SOLE RISK OF THE INDIVIDUAL OR ENTITY UTILIZING SAID DOCUMENTS AND SUCH USE IS WITHOUT THE
AUTHORIZATION OF DAA. DAA SHALL HAVE NO LEGAL LIABILITY RESULTING FROM ANY AND ALL CLAIMS, DAMAGES,
LOSSES, AND EXPENSES, INCLUDING ATTORNEY’S FEES ARISING OUT OF THE UNAUTHORIZED REUSE OR MODIFICATION
OF THESE DOCUMENTS. CLIENT SHALL INDEMNIFY DAA FROM ANY CLAIMS ARISING OUT OF UNAUTHORIZED USE OR
MODIFICATION OF THE DOCUMENTS WHETHER HARD COPY OR ELECTRONIC.

CONCLUSIONS PRESENTED BY DAA DO NOT REFLECT VARIATIONS IN SUBSURFACE GROUNDWATER QUALITY THAT MIGHT

EXIST BETWEEN OR BEYOND SAMPLING POINTS OR BETWEEN SPECIFIC SAMPLE COLLECTIONS EVENTS. DAA SHALL INCUR
NO LIABILITY RESULTING FROM INFORMATION SUPPLIED BY OTHERS.
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RADFORD ARMY AMMUNITION PLANT - HWMU-7
CALCULATION OF CONSTITUENT BACKGROUND VALUES

Draper Aden Associates recalculated background values for the plume monitoring well
constituents of the groundwater monitoring program for Hazardous Waste Management Unit No.
7 (HWMU-7) located at the Radford Army Ammunition Plant (Radford AAP) in Radford,
Virginia. Background values were calculated for all plume monitoring well constituents.

The background values for HWMU-7 plume monitoring well constituents were
calculated using the analytical data for upgradient well 7W12B using data from Second Quarter
2003 through Second Quarter 2007 (available most recent data with one exception-cyanide
includes 4th Quarter 2007 data). Inter-well upper prediction limits (UPL) were calculated on the
background data for the target parameters in accordance with the facility permit and VHWMR (40
CFR 264.97(h)). Where applicable, the background value calculations were based on site-wide
95% confidence, 95% coverage upper prediction intervals. The calculated background values for
all target constituents are listed on Table 1.

Background Data and Background Value Calculations
The constituents listed below were 100% non-detected (<LOQ) in the background well.

The background values for these constituents were established as equal to their quantitation
limits (QL).

Background Value = Quantitation Limit (QL)

QL Background Value
Constituent Sample Size | % Non-Detects (ug/) (ug/)
Antimony 17 100 1 1
Arsenic 17 100 10 10
Cadmium 17 100 1 1
Cobalt 17 100 5 5
Copper 16 100 5 5
Lead 17 100 1 1
Mercury 17 100 2 2
Nickel 17 100 10 10
Selenium 17 100 10 10
Silver 17 100 2 2
Thallium 17 100 1 1
Cyanide 18 100 20 20
Bis(2-ethylhexyl)phthalate 17 100 6 6
Butyl benzyl phthalate 17 100 10 10
2,4-Dinitrophenol 17 100 10 10
2,4-Dinitrotoluene 17 100 10 10
2,6-Dinitrotoluene 17 100 10 10
p-Nitrophenol 17 100 10 10

DAA JN: B03204-122 1 February 2008



Non-parametric prediction intervals were computed for the constituents for which the
data from upgradient well 7W-12B satisfied one of the following two criteria, per VDEQ
regulations and guidance as well as USEPA guidance:

® Percentage of non-detects was greater than or equal to 50 and less than 100; or
e Percentage of non-detects was less than 50, but data was not normally distributed
in original or log-transformed mode.

Only one result for zinc was reported above its LOQ. The reported result (10.9 pug/l) is
the NUPL for zinc. The non-parametric prediction limit computation for chromium is presented
in Appendix A.

Background Value = UPL of Non-parametric Prediction Interval (NUPL)

QL NUPL Background Value
Parameter Sample Size % Non-Detects | (ug/l) (ug) (ug/
Chromium 17 12 5 9.9 9.9
Zinc 14 93 10 10.9 10.9

The following constituent (barium) exhibited normally distributed background data with
less than 0% non-detects. One sided parametric prediction interval was computed on the
background data for barium. The background value for barium was set as equal to its UPL. The
background concentration calculations were based on a site wide 95% confidence, 95% coverage
upper prediction intervals. The background and relevant statistical data for barium is
summarized below. The prediction interval computation is presented in Appendix A.

Background Value = UPL of one-sided Prediction Interval

QL UPL Background Value
Parameter Sample Size % Non-Detects | (ug/l) (ug) (ug/
Barium 17 0 10 41.0 41.0

DAA JN: B03204-122 2 February 2008



TABLE 1

HWMU-7
CALCULATED BACKGROUND VALUES
Constituent Background Value
(ug/l unless otherwise noted)

Antimony 1
Arsenic 10
Barium 41.0
Cadmium 1
Chromium 9.9
Cobalt 5
Copper 5

Lead 1
Mercury 2

Nickel 10
Selenium 10

Silver 2
Thallium 1

Zinc 10.9
Cyanide 20
Bis(2-ethylhexyl)phthalate 6

Butyl benzyl phthalate 10
2,4-Dinitrophenol 10
2,4-Dinitrotoluene 10
2,6-Dinitrotoluene 10
p-Nitrophenol 10




APPENDIX A

HWMU-7
BACKGROUND VALUE CALCULATIONS
STATISTICAL COMPUTATIONS FOR BARIUM AND CHROMIUM



RAAP-HWMU-7 - Background Calculation - December 2007
17-Dec-07

Y2K Correction dates are as shown in table below.

Actual Event | | Date Used in Stat Software
2003-Qtr2 8/1/1999
2003-Qtr3 8/2/1999
2003-Qtr4 8/3/1999
2004-Qtr1 8/4/1999
2004-Qtr2 8/5/1999
2004-Qtr3 8/6/1999
2004-Qtr4 8/7/1999
2005-Qtr1 8/8/1999
2005-Qtr2 8/9/1999
2005-Qtr3 8/10/1999
2005-Qtr4 8/11/1999
2006-Qtr1 8/12/1999
2006-Qtr2 8/13/1999
2006-Qtr3 8/14/1999
2006-Qtr4 8/15/1999
2007-Qtr1 8/16/1999
2007-Qtr2 8/17/1999
Notes:

1) Background data was computed for all target constituents using the 2Q 2003 - 2Q 2007 data for background well 7W12B.
Background data was 100% <LOQ for all target parameters except barium, chromium and zinc. Zinc had only one reported
result > LOQ.

Statistical computations using GRITS/STAT V5.0 performed only for barium and chromium, as applicable.
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Normality Tests

Report Printed:

Facility:RAAPHWMU7

Address:

City:
County:

Contact:
Phone:

Permit Type:

Constituent

CAS Number:
MCL:

ACL:

Detect Limit:

Start Date

End Date:

:Ba

12-17-2007 16:02

Haz. Waste Unit 7 - RAAP

Radford
MONTGOMERY

ST:VA Zip:24141

( ) -

Detection

Barium, total
7440-39-3

0.000 ppb

0.000 ppb

2.000 ppb

:Aug 01 1999

Aug 17 1999

Normality Test on Observations for wells listed below:

Well:7W12B Position:Upgradient Observations:17
Scale Minimum Maximum Mean Std Dev
Original: 32.800 39.800 36.253
Log: 3.490 3.684 3.589
Pooled Statistics
Observations: 17
Statistic Original Log
Scale Scale
Mean: 36.253 3.589
Std Dev: 1.875 0.052
Skewness: -0.019 -0.150
Kurtosis: -0.236 -0.251
Minimum: 32.800 3.490
Maximum: 39.800 3.684
CV: 0.052 0.014
Shapiro-Wilk Statistics
Test 5% Critical 1% Critical
Scale Statistic Value Value
Original: 0.9602 0.8920 0.8510




L4

Log: 0.9592 0.8920 0.8510

* Indicates statistically significant evidence of non-normality.
GRIT/STAT Version 5.0



Parametric Prediction Interval
Report Printed December 17,2007

Page 1
Facility:Haz. Waste Unit 7 - RAAP
Parameter:Barium, total (CAS Number:7440-39-3)

ONE-TAILED UPPER PARAMETRIC PREDICTION INTERVAL

Observations (n): 17
Shapiro-Wilk (W): 0.9602
Critical W,a=0.01: 0.8510
Mean: 36.253 ppb
Std Dev: 1.875 ppb

DF: 16
Conf. Level (l1-a): 0.9500
Future Samples (k) : 4
tr 1 - o : 2.4729
-
Kappa: 2.5446

UL: 41.024 ppb
LL: -o

Report Produced by GRITS/STAT 5.01



Normality Tests

Report Printed:

Facility:RAAPHWMU7

Address:

City:
County:

Contact:
Phone:

Permit Type:

Constituent:

CAS Number:
MCL:

ACL:

Detect Limit:

Start Date
End Date

12-17-2007 16:05

Haz.

Radford
MONTGOMERY

( ) -

Detection

Cr Chromium, total
7440-47-3

0.000 ppb

0.000 ppb

1.000 ppb

:Aug 01 1999
:Aug 17 1999

Waste Unit 7 -

RAAP

ST:VA Zip:24141

Normality Test on Obsgservations for wells listed below:

Well:7W12B

Position:Upgradient

Scale Minimum Maximum
Original: 0.500 9.900
Log: -0.693 2.293
Pooled Statistics
Observations: 17
Statistic Original
Scale
Mean: 6.612
Std Dev: 2.648
Skewness: -1.317%*
Kurtosis: 1.110
Minimum: 0.500
Maximum: 9.900
CV: 0.401
Shapiro-Wilk Statistics
Test 5% Critical 1%
Scale Statistic Value
Original: 0.8293%* 0.8920

Observations:17

sStd Dewv
2.648
0.909

Mean
6.612
1.672

Log
Scale
.672
.909
.191*
.139
.693
.293
.543

Critical
Value
0.8510



Log: 0.5707* 0.8920 0.8510

* Indicates statistically significant evidence of non-normality.
GRIT/STAT Version 5.0



Nonparametric Prediction Interval
Report Printed December 17,2007

Facility:Haz. Waste Unit 7 - RAAP
Parameter:Chromium, total (CAS Number:7440-47-3)
ONE-TAILED UPPER PARAMETRIC PREDICTION INTERVAL

Observations (n): 17
Conf. Level (l-a): S4—44o% N/A

UL: 9.900 ppb
LL: 0.000

Report Produced by GRITS/STAT 5.01

Page 1



APPENDIX C

HWMU-10



APPENDIX C-1

HWMU-10 POTENTIOMETRIC SURFACE MAPS
SECOND QUARTER 2009
FOURTH QUARTER 2009
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APPENDIX C-2

HWMU-10 2009 LABORATORY ANALYTICAL RESULTS
POINT OF COMPLIANCE WELLS



Target Analyte Monitoring Results - HWMU-10 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = (D4

Al Results in ug/L.

10D4 Q‘ 10D3 @ 10D3D Q 10DDH2R Q JOMWI Q

Analyte/Quarter QL GPS Method

Antimony CAS # 7440-36-0

Second Quarter 2009 U u J u J U | ] 1 - 6020
Arsenic CAS # 7440-38-2 '

Second Quarter 2009 U U U U Pou 10 50 6020

Fourth Quarter 2009 0] u U U ! U 10 50 6020
Barium CAS # 7440-39-3

Second Quarter 2009 107 118 J 504 J 428 818 10 2000 6020

Fourth Quarter 2009 121 105 50.4 67.3 88.5 10 2000 6020
Beryilium CAS # 7440-41-7

Second Quarter 2009 U u u u U 1 - 6020
Cadmium (AS# 7440-43-9

Second Quarter 2009 U 9] U U U 1 - 6020
Chromium CAS # 7440-47-3

Second Quarter 2009 36 J 23 J U U 19 J 5 100 6020

Fourth Quarter 2009 U U 9] u 0] 100 6020
Cobalt CAS # 7440-48-4 '

Second Quarter 2009 U U 9] u u - 6020

Fourth Quarter 2009 U U u u U - 6020
Copper CAS # 7440-50-8 )

* Second Quarter 2009 13 J U U U U 1300 6020

Fourth Quarter 2009 U U u 9] U 1300 6020
Lead CAS # 7439-92-1

Second Quarter 2009 092J U U U U 1 15 6020

Fourth Quarter 2009 U U U U ] 1 15 6020
Mercury CAS # 7439-97-6 T S

Second Quarter 2009 ] U U u | U 2 2 74708

Fourth Quarter 2009 8] U 9] u U 2 2 7470A
Nickel CAS # 7440-02-0 '

" Second Quarter 2009 u U U U u 10 313 6020

Fourth Quarter 2009 u U u U i u 10 313 6020
Selenium ' ) cas# rreoass T ' ' )

Second Quarter 2009 U U U U u 10 50 6020

Fourth Quarter 2009 U U U u U 10 50 6020
Silver o " CaS# 7440224

Second Quarter 2009 u U u U U 78.25 6020

Fourth Quarter 2009 U U u 9] U 2 78.25 6020
Thallium - CAS # 7440-28-0

Second Quarter 2009 u U U u | v 1 - 6020
Tin CAS # 7440-31-5

Second Quaﬁer 2009 ' U 'J' o u J u J u J i - U J 5 - 6020
Vanadium CAS # 7440-62-2

Second Quarter 2009 16 J U U U U 10 - 6020

Fourth Quarter 2009 U U u U U 10 - 6020
Zinc ' CAS # 7440-66-6

Second Quarter 2009 744 U 57 U ‘ U 10 4695 6020

Fourth Quarter 2009 U U U u i U 10 4695 6020
Sulfide T CaS # 18496258 S

Second Quarter 2009 U u U U Y 1000 - 9034

i

See last page of this report for definitions.
Page 1 of 12
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Target Analyte Monitoring Results - HWMU-10 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 10D4 All Results in ug/L.
Analyte/Quarter 16D4 @) 10D3 Q@ 10D3D Q 10DDI2R QO JOMW] Q% oL GPS Method

Cyanide CaS# 57-12-5

Second Quarter 2009 U u u u u 20 200 ' 9012A

Fourth Quarter 2009 U U U U U 20 200 9012A
Total Recoverable Phenolics CAS # PHENOLICS

Second Quarter 2009 ] U U U . U 60 - 9065
Acenaphthene CAS # 83-32-9

Second Quarter 2009 U J uJ u oy U oJ u 5 - 8270C
Acenaphthylene CAS # 208-96-8

Second Quarter 2009 uJ U J U J u gy U J 5 - 8270C
Acetone CAS # 67-64-1

Second Quarter 2009 U u 5700 U U 5 - 8260B

Fourth Quarter 2009 U U 12000 U u 10 - 82608
Acetonitrile CAS # 75-05-8

Second Quarter 2009 U U U U U 20 - 82608
Acetophenone CAS # 98-86-2

Second Quarter 2009 U U U u ; U 5 - 8270C
2-Acetylaminofluorene CAS # 53-96-3

Second Quarter 2009 u u u U U 5 - 8270C
Acrolein CAS# 107-02-8

Second Quarter 2009 uJ u o U J u Jlouy 25 - 8260B
Acrylonitrile CAS# 107-13-1

Second Quarter 2000 U U u U Loy 5 . 82608
Aldrin Cas ¥ 309-00-2

Second Quarter 2009 U U U U iu 0.05 - 8081A
Allyl chloride Cis# 107-05-1

Second Quarter 2009 U U U U U 05 - 8260B
4-Aminobiphenyl CAS # 92-67-1

Second Quarter 2009 U U U U v 5 o 8270C
Aniline CAS # 62-53-3

Second Quarter 2009 U U U u e 5 - ' 8270C
Anthracene CAS # 120-12-7
" Second Quarter 2009 U U U U | v 5 - 8270C
Aramite CAS ¥ 140-57-8

Second Quarter 2000 U u U U | v 5 - 8270C
Benzene [othy #‘ 71-43-2

Second Quarter 2009 u U U U ‘ U 05 - 82608
Benzo[alanthracene ' CAS# 56-55-3 '

Second Quarter"?O(')é o U o U U 9] j U 5 - 8270C
Benzo[b]fluoranthene CAS # 205-99-2

Second Quarter 2009 U U U U | v 5 - 8270C
Beﬁzo[k]ﬂuoranthene CAS # 207-08-9

Second Quarter 2009 U U J u J u g uJ 5 - 8270C
Benzo[ghilperylene o eswrer42

Second Quarter 2009 ¥] U U U U] 7 5 . . ~ 8270C
Benzo(a)pyrene ' ' CAS # 50-32-8 S

Second Quarter 2009 U u U U iU 5 - 8270C
1,4-Benzénediamine CAS# 106-50-3

Secor}d Quarter 2009 uJ U J U J u J u J 50 - 8270C

See last page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-10 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = 10D4

Al Results in ug/L.

Aunalyte/Quarter 10D4d Q‘ 10D3 @ 10D3D Q 10DDH2R Q 10MW] Q} oL GPS Method

Benzyl alcohol CAS # 100-51-6

Second Quarter 2009 u v 5 - 8270C
alpha-BHC CAS 7 319-84-6

Second Quarter 2009 u U 0.05 - 8081A
beta-BHC CAS # 319-85-7

Second Quarter 2009 U | U 0.05 - 8081A
delta-BHC CAS # 319-86-8

Second Quarter 2009 U U 0.05 - 8081A
gamma-BHC A4S # 58-89-9

Second Quarter 2009 u Py 0.05 - 8081A
bis(2-Chloroethoxy)methane CAS # 1711-97-1

Second Quarter 2009 U ] 5 - 8270C
bis(2-Chloroethyl)ether CAS# 111-444 -

Second Quérter 2009 uJ J U J 5 - ~ g270C
bis(2-Chloro-1-methylethyljether CAS # 108-60-1

Second Quarter 2009 7 U 7 e U 5 - 827OC
bis(2-Ethylhexyl)phthalate CAS # 117-81-7

Second Quarter 2009 U | U 5 - 8270C
Bromobenzene CAS# 108-86-1

Second Quarter 2009 U I U 0.5 - 82608
Bromochloromethane CAS # 74-97-5

Second Quarter 2009 u Y 05 - 82608
Bromodichloromethane CAS # 75-27-4 S -

Second Quarter 2009 u v 1 80 82608

Fourth Quarter 2009 u U 1 80 82608
Bromoform CAS # 75-25-2 '

Second Quarter 2009 U U 0.5 - 82608
4-Bromophenyi phényl ether CAS # 101-55-3 '

Second Quarter 2009 U ! u 5 - ' 8270C
2-Butanone 45 # 78-93-3

Second Quarter 2009 U I v 691.08 82608

Fourth Quarter 2009 U i V] 10 691.08 82608
n-Butyl aicohol CAS # 71-36-3

Second Quarter 2009 U LU 50 . 82608
tert-Butyl alcohol CAS# 75-65-0

Second Quarter 2009 U U 10 . 82608
n-Butylbenzene CAS # 104-51-8 T

Second Quarter 2009 U LU 05 - 82608
sec-ButbeenzVeher ' ' CAs# 135988 I

Second Quarter 2009 ¥ Y 05 - 82608
tert-Bijtylbenzéhe CAS # 98-06-6

Second Quarter 2009” U o ‘ ' U 0.5 P 82608
Butyl benzyl phthalate CAS# 85687 o '

Second Quarter 2009 U v 5 - 8270C
Carbon disulfide CAS # 75-15-0 o -

Second Quarter 2009 U U 05 - 82608
Carbon tetrachloride CAS # 56-23-5 o
~ Second Quarter 2009 u | U 1 X 8260B

See last page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-10 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 10D4

All Results in ug/L.

Analyte/Quarter 1004 Q0 10D3 Q 10D3D Q 10DDIR O 10MWI Q| QL GPS Method
Chlordane CAS # 57-74-9
Second Quarter 2009 u u U U 0.86 - 8081A
p-Chloroaniline ' CAS # 106-47-8
Second Quarter 2009 U U U LU 5 - 8270C
Chlorobenzene €AS % 108-90-7
Second Quarter 2009 u u ] ; U 0.5 - 8260B
Chlorobenzilate Cas# 510-15-6
Second Quarter 2009 U u v U 5 - 8270C
p-Chlrdro-m-cresol CAS # 59-50-7
Second Quarter 2009 U U U U 5 - 8270C
Chloroethane CAS # 75-00-3
Second Quarter 2009 U u U I U 1 - 8260B
‘Chloroform o CAS# 67-66-3
Second Quarter 2009 22 4.9 2 | s3 1 80 8260B
Fourth Quarter 2009 40 16 5.1 | o7 1 80 82608
2-Chloroethyl vinyl ether ' CAS# 110-75-8
Second Quarter 2009 U u U Jou 05 - 82608
2-Chloronaphthalene CAS # 91-58-7
Second Quarter 2009 U U U J ‘ U J 5 - 8270C
2-Chiorophenol CAS # 95-57-8
Second Quarter 2009 U U u LU 5 - 8270C
4-Chloropheny! phenyl ether cAS# 7005-72-3
Second Quarter 2009 U U U J ‘ u J 5 - 8270C
Chloroprene CAS# 126-99-8
Second Quarter 2009 U ] U ‘ u 0.5 - 82608
2-Chiorotoluene CAS # 95-49-8
Second Quarter 2009 U ] U | U 0.5 - 82608
4-Chlorotoluene CAS # 106-43-4
Second Quarter 2009 u U ' u 1 U 0.5 - 8260B
Chrysene CAS # 218-01-9
~ Second Quarter 2009 U U U Sl vy 5 - 8270C
Cyclohexane ) CAS ¥ 110-82-7
Second Quarter 2009 U U U LU 05 - 82608
2,4-Dichlorophenoxyacetic acid case 94757 )
Second Quarter 2009 U U U ) i ) U - ' 5 - 8151A
4,4'-DDD CAS # 72-54-8
Second Quarter 2009 U u v v o1 . 8081A
4,4'-DDE CAS # 72-55-9
Second Quarter 2009 U U v U 0.1 - 8081A
4,4'-DDT CAS # 50-29-3
Second Quarter 2009 U U U | u 0.1 . 8081A
Diallate CAS # 17708-57-5
~ Second Quarter 2009 U u U Jouy 5 . 8270C
Dibenz(a,h)anthracene CAS # 53-70-3
Second Quérter 2009 8] U » U ‘ u 5 - 8270C
Dibenzofuran ' CAS # 132-64-9 S
~ Second Quarter 2009 U U U Jl v 5 - 8270C
Dibromochloromethane Cas# 124481
Second Quarter 2009 U U U U 0.5 - 82608

See last page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-10 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = [ 0D4 Al Results in ug/L.
Analyte/Quarter 1604 Q. 10D3 Q 10D3D Q 10DDH2R Q JOMWI Q| QL GPS Method
1,2-Dibromo-3-chloropropane CAS # 96-12-8
Second Quarter 2009 u U U U | v 0.5 - 82608
1,2-Dibromoethane CAS# 106934
Second Quarter 2009 U U U U | U 05 - 8260B
Di-n-butyl phthalate caS# 84742
Second Quarter 2009 0] u U U i u 5 - 8270C
1,2-Dichlorobenzene CAS # 95-50-1
Second Quarter 2009 u U u u | u 0.5 - 8260B
1,3-Dichlorobenzene CAS # 541-73-1
Second Quarter 2009 U U U U | U 05 - 8260B
1,4-Dichlorobenzene CAS# 106-46-7
Second Quarter 2009 U U U U v 0.5 . 82608
3,3"-Dichlorobenzidine ' o - CAS# 91-94-1 S
Second Quarter 2(;)097 S U o VU U U U 5 I 8270C o
trans-1,4-Dichloro-2-butene cas# 110-57-6
Second Quarter 2009 uJ uJ U oJ u U 5 - 82608
Dichlorodifluoromethane CAS§ 75-71-8
Second Quarter 2009 u u U U LU 1 - 8260B
1,1-Dichloroethane CAS ¥ 75-34-3
Second Quarter 2009 U U U U U 1 - 8260B
1,2-Dichloroethane CAS # 107-06-2
Second Quarter 2009 u U U U U 1 - 82608
1,1-Dichloroethene 4§ # 75-35-4
' Second Quarter2009 U u U U | v 05 - 2608
cis-1,2-Dichloroethene CAS it 156-59-2
Second Quarter 2009 8] U ] U f u 0.5 - 82608
trans-1,2-Dichloroethene CAS # 156-60-5
Second Quarter 2009 U U U U ; ) U 0.5 - 8260B
2.4-Dichlorophenol CAS # 120-83-2
 Second Quarter 2009 U u U U U 5 - 8270C
2,6-Dich|orophenol CAS# 87650
Second Quarter 2009 U U U U v s . 8270C
1 ,2-Dich|oropropane ‘ CAS # 76-87-5
Second Quarter 2009 U U U U ‘ u o 0.5 - 82608
1,3-Dichloropropane CAS# 142-28:9
Second Quarter 2009 U U U U L 05 . - 82608
2,2-Dichloropropane CAS # 594-20-7
Second Quarter 2009 U U U U | v 0.5 - 82608
1,1-Dichloropropene CAS # 563-58-6
* Second Quarter 2009 u U u U v 05 . 8260B
cis~1 ,3-Dichloropropene ' CAS # 10061-01-5
* Second Quarter 2009 U U U U v 05 - 82608
trans-1,3-Dichloropropene CAS# 10061-02-6
Second Quarter 2009 U U U U v 0.5 . 8260B
Dieldrin CAS # 60-57-1
o Siééondr(rluéﬁér 20097 o ] UV 7 - 7U7 ] ‘ U 0.1 7 - “80871A
Diethyl ether CAS # 60-29-7
Second Quarter 2009 U U U U | v 125 . 82608

See last page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-10 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 10D4 All Results in ug/L.
Analvte/Quarter J0D4 Q| 1003 @ 10D3D Q 10DDH2R Q 10MWI O QL GPS Method
Diethyl phthalate CAS # 84-66-2 '
Second Quarter 2009 U U U U ‘ U 5 - 8270C
0,0-Diethyl O-2-pyrazinyl CAS # 297-97-2
Second Quarter 2009 U N) U u i U 5 - 8270C
Dimethoate CAS # 60-51-5
Second Quarter 2009 uJ u u J u Jlou g 5 - 8270C
Dimethyl ether CAS # 115-10-6
Second Quarter 2009 U u U U v 125 - 82608
p-(Dimethylamino)aiobenzene CAS % 60-11-7
Second Quarter 2009 U U U U } u 5 - 8270C
7,12-Dimethylbenz[alanthracene CaS# 57-97-6
Second Quarter 2009 u U u u | 5 - 8270C
3,3"-Dimethylbenzidine o -«
Second Quarter 2009 U u u U 5 - g27r0C
a,a-Dimethylphenethylamine CAS # 122-00-8
Second Quarter 2009 U J U J uoJ UuJ U 50 - 8270C
2,4-Dimethylphenol CAS % 105-67-9
Second Quarter 2009 U u u U | U 5 - 8270C
Dimethyl phthalate CAS # 131-11-3
Second Quarter 2009 u U U U i U 5 - 8270C
m-Dinitrobenzene CAS # 99-65-0
Second Quarter 2009 U U U U U 5 - 8270C
4,6-Dinitro-o-cresol » o ) C48 # 534-52-1 o 7
Second Quarter 2009 U J ' U J U 'J ) u J ‘ u J 10 - ’ 8270C
2;4-Dinitrophenol CAS# 51-28-5
* Second Quarter 2009 uJ uJ U oJ u g U 10 - 8270C
2,4-Dinitrotoluene Cas# 121-14-2
Second Quarter 2009 u y u u o u 5 31.3 8270C
Fourth Quarter 2009 U U U U 9} 10 31.3 8270C
k2,6-Dinitrotquene ' €4S # 606-20-2
Second Quarter 2009 U U U U U ‘ 5 15.65 8270C
Fourth Quarter 2009 U U U U U ‘ 10 15.65 8270C
Dinoseb ' o CAS # 88-85-7 o
Second Quarter 2009 U U U U | 2.5 - 8151A
Di-n-octyl phthaléié ' CAS # 117-84-0 '
Second Quarter 2009 U u U U | v 5 - 8270C
1’4_Dioxane CAS # 123-91-1
Second Quarter 2009 U U U U | U 100 - 82608
Diphenylamine N CAS # 122-39-4
Second Quarter 2009 u U U u [ u s - 8270C
Disulfoton CAS # 298-04-4
Second Quarter 2009 U U U U | u 5 . 8270C
Endosulfant - cis# 959-98.8 '
Second Quarter 2009 u = U U u ol 0.05 - 8081A
Endosulfan ll o CiS# 33213659 .
Second Quarter 2009 U U U U | U 0.1 - 8081A
‘Endosulfan sulfate o ~ cas# 1031-07-8
Second Quarter 2009 U U U U E U 0.1 - 8081A

See last page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-10 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = [0D4 Al Results in ug/L.
Analyte/Quarter 10D4d Q} 10D3 @ 10D3ID Q 10DDH2R Q J10MWI Q] oL GPS Method
Endrin CAS # 72-20-8 '
Second Quarter 2009 u u U u U 0.1 - 8081A
Ethyl acetate CAS # 141-78-6
Second Quarter 2009 uJ u J u J u J i (U 5 - 8260B
Endrin a|dehyde CAS # 7421-93-4
Second Quarter 2009 U ] U U | 0] 0.1 - 8081A
Ethanol CAS# 64175
Second Quarter 2009 V] 0] V] u U 250 - 8260B
Ethylbenzene CAS # 100-47-4
Second Quarter 2009 U u U U | u 1 - 8260B
Ethyl methacrylate CAS # 97-63-2
Second Quarter 2009 u u u U | U 0.5 - 82608
Ethyl methanesulfonate - A5 # 62-50-0 R '
Second Quarter 2009 S VIRV U U 5 - 8270C
Etiwylene oxide CAS # 75-21-8
Second Quarter 2009 uJ U u J Uu J  uJ 20 - 82608
Famphur CAS # 52-85-7
Second Quarter 2009 U J u J u J u J ﬁ u J 5 - 8270C
Fluoranthene CAS # 206-44-0
Second Quarter 2009 @] ] u u U 5 - 8270C
Fluorene CAS #‘ 86-73-7
Second Quarter 2009 uJ uJ U J u Jou 5 - 8270C
Heptachlor I cis# 76-44-8 o '
Second Quarter 2009 u U U U U 0.05 - 8081A
Heptachlor epoxide CAS # 1024-57-3
Second Quarter 2009 U 8] U U ; u 0.05 - 8081A
Hexachlorobenzene CAS # 118-74-1
Second Quarter 2009 U u U U Lu 5 - 8270C
Hexachlorobutadiene CAS # 87-68-3
Second Quarter 2009 u U U U U 05 - 82608
Hexachlorocyclopentadiene CAS B 77-47-4
Second Quarter 200§ u §] U U i u 5 - ' 8270(2
Hexachloroethane CAS # 67-72-1
Second Quarter 2009 U U U u | u 05 - 82608
Hexachlorophene o CAS # 70-30-4 R
VSeCornd Quarter 2009 U J' ”U Jr 7 u J o U J 5 u J 500 - 8270C
Hexachloropropene ' CAS # 1888-71-7 '
Second Quarter 2009 u U U U | u 5 - ~ 8270C
2.Hexanone ‘ CAS 4 591766
Second Quarter 2009 u u u U v s - 82608
Indeno[1,2,3-cd]pyrene k CAS # 193-39-5 ' ) R
Second Quarter 2009 U u u U Y 5 - 8270C
Isobutyl alcohol CAS # 78-83-1 ' o
Second Quarter 2009 v) u u u L v 2 - 82608
Isodrin CAS # 465-73-6
" Second Quarter 2009 U u U U Y 5 . 8270C
Isophorone CAS # 78-59-1 h
Second Quarter 2009 U U u u | U 5 - - 82760 '

See last page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-10 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = 10D4

All Results in ug/L.

Analyte/Quarter 1004 0| 10p3 @ 19D3D O 1pDHZR O TOMWI Q| oL GPS Method
Isopropylbenzene Cis# 96:62:8
Second Quarter 2009 U u 0.5 - 82608
Isopropylether CAS # 108-20-3
Second Quarter 2009 U U 0.5 - 8260B
4-Isopropyltoluene CAS # 99-87-6
Second Quarter 2009 U U 0.5 - 8260B
Isosafrole CAS # 120-58-1
Second Quarter 2009 u U 5 - 8270C
Kepone CAS # 143-50-0
Second Quarter 2009 U u 5 - 8270C
Methacrylonitrile CaS # 126-98-7
Second Quarter 2009 U k U 5 - 82608
Methapyrilene CA5 # 91-80-5 S
Second Quarter 2009 U J Joou 5 ; 8270C
Methoxychlor CAS # 72-43-5
Second Quarter 2009 U U 0.5 - 8081A
Bromomethane CAS # 74-83-9
Second Quarter 2009 U | U 0.5 - 82608
Chloromethane CAS# 74-87-3
Second Quarter 2009 U | U 1 - 8260B
3-Methylcholanthrene CAS # 56-49-5
Second Quarter 2009 U ‘ u 5 - 8270C
lodomethane C4S # 74-88-4
Second Quarter 2009 U v 05 - 82608
Methyl methacrylate CAS# 80-62-6
Second Quarter 2009 U I v 05 - 52608
Methyl methane sulfonate CAS# 66-27-3 -
Second Quarter 2009 U I U 5 - s2r0C
2-Methy|naphthalene CAS # 91-57-6 ' o k
Second Quarter 2009 U ' u 5 - s270C
Methyl parat'hion " Cas# 298000 k
Second Quarter 2009 U J J 1 U J 5 - ' 8270C
4-Methyl-2-pentanone CAS# 108-10-1
Second Quarter 2009 u u 5 - 82608
2-Methylphenol | CAS# 95-48-7 '
Second Quarter 2009 7U ' U 5 . 827OC
3 & 4-Methylphenol CAS# m 108-39-4 p 106-44-
Second Quarter 2009' o U ‘ U 10 - 82760
Methyl tert-butyl ether CAS # 1634-04-4
Second Quarter 2009 U ‘ ] S 0.5 - 8260B
Dibromomethane (S8 74-953
Second Quarter 2009 U v 0.5 - 82608
Methylene chloride CAS # 75-09-2 ’
Second Quartér 2009 U ! U 1 - 8260B
Naphthalene CAS # 91-20-3 I
* Second Quarter 2009 U CECE o 82608
1,4-Naphthoquinone CAS # 130-15-4
Second Quarter 2009 U u 5 y 8270C

See last page of this report for definitions.
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Target Analyte Monitoring Results - HWMU-10 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 10D4 All Results in ug/L.
Analyte/Quarter TODA Qj 10D3 @ 10D3D Q I16DDH2R Q J1OMWI Q oL GPS Method

1-Naphthylamine CAS # 134-32-7

Second Quarter 2009 U U U U U 5 - 8270C
2-Naphthylamine CAS # 91-59-8

Second Quarter 2009 U J U J u J u oJ oy 5 - 8270C
o-Nitroaniline CAS# 88-74-4

Second Quarter 2009 U u U U U 10 - 8270C
m-Nitroaniline CAS # 99-09-2

Second Quarter 2009 u u u U U 10 - 8270C
p-Nitroaniline A4S # 100-01-6

Second Quarter 2009 U u u U ; U 10 - 8270C
Nitrobenzene A5 # 98-95-3

Second Quarter 2009 U u U U U 5 - 8270C
o-Nitrophenol ' 45 # 88756

Second Quarter 2009 u v u  u 5 - 8270C
p-Nitrophenol CAS i 100-02-7

Second Quarter 2009 u U U u LU 10 - 8270C
4-Nitroquinoline-1-oxide CAS # 56-57-5

Second Quarter 2009 uJ u J u J u J u J 5 - 8270C
N-Nitrosodi-n-butylamine CAS # 924-16-3

Second Quarter 2009 U U U U LU 5 - 8270C
N-Nitrosodiethylamine CAS # 55-18-5

Second Quarter 2009 u u 6] 9] i U 5 - 8270C
N-Nitrosodiirﬁgtﬁillzﬁiine N CAS # 62-75-9 '

Second Querter2009 U U U U U s - - s270C
N-Nitrosodiphenylamine CAS # 86-30-6

Second Quarter 2009 u u U u U 5 - 8270C
N-Nitrosodipropylamine CAS # 621-64-7

Second Quarter 2009 U U U U LU 5 - 8270C
N-Nitrosomethylethylamine k o Cas# 10595956

* Second Quarter 2009 u u U u U 5 - 8270C

N-Nitrosomorpholine ' ' Cis# 59-892 '

Second Quarter 2009 U uoJ uoJ u J ouy 5 - 8270C
N-Nitrosopiperidine ' CAS# 100-754

Second Quarter 2009 U U u U v 5 - s20C
N-Nitrosopyrrolidine cas# 930552 S

Second Quarter 2009 S uJ u J v vU J ) Ur J 1 U VJ 7 5 S o 827OC
5-Nitroso-o-toluidine CAS # 99-55-8 '

Second Quarter 2009 . U u U U v 5 - ~ 8270C
Parathion CAS # 56-38-2

Second Quarter 2009 u o u U u v 5 - 8270C
Pentachlorobenzene 7 ' CAS # 608-935 ' -

Second Quarter 2009 U u U u | U 5 - 8270C
Pentachloroethane cis# 76017 ' ' o

Second Quarter 2009 U u U . u | u 05 - 82608
‘Pentachloronitrobenzene CAS # 82-68-8
- éeoond Quarter 2009 ] V U U ) U ‘ U” V 5 o - 8270C
Pentachlorophenol ' CAS # B7-86-5 )

Second Quarter 2009 u U U U U 10 - ~ s270C

See fast page of this veport for definitions.
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Target Analyte Monitoring Results - HWMU-10 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = 10D4

Al Results in ug/L.

See last page of this report for definitions.
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Analyte/Quarter 1004 Q 10D3 ¢ 10D3D Q 10DDHIR Q 1O0MWI1 Q) QL oPS Method

Phenacetin CAS # 62-44-2

Second Quarter 2009 U U U | U 5 - 8270C
Phenanthrene ' CAS# 85-01-8

Second Quarter 2009 u U U U 5 - 8270C
Phenol CAS # 108-95-2

Second Quarter 2009 U u u U 5 - 8270C
Phorate CAS # 298-02-2

Second Quarter 2009 U u u U 5 - 8270C
2-Picoline CAS # 109-06-8

Second Quarter 2009 U U U i U 5 - 8270C
Pronamide C4§ # 23950-58-5

Second Quarter 2009 U u u U 5 - 8270C
1_Propano| C48# 71-23-8
" Second Quarter 2009 U udJ U J J U J 1000 . a200B
2-Propanol CAS# 67-63-0

Second Quarter 2009 U U 2200 U 100 - 82608

Fourth Quarter 2009 U u J 20000 J ‘ U J 50 - 8260B
Propionitrile CAS # 107-12-0

Second Quarter 2009 u u U | U 10 - 82608
n-Propylbenzene CAS # 103-65-1

Second Quarter 2009 u U U | U 05 - 82608
Pyrene CAS # 129-00-0

Second Quarter 2009 U u J u J J|ouy 5 - 8270C
Pyridine CAS # 110-86-1

Second Quarter 2009 u U U v 5 - 8270C
Safrole CAS # 94-59-7

Second Quarter 2009 u u u v 5 - 8270C
Silvex C4S # 93-72-1

Second Quarter 2009 U u U U 25 - 8151A
Styrene CAS # 100-42-5

Second Quarter 2009 U U U o 0.5 . 82608
Sulfotep CAS # 3689-24-5
" Second Quarter 2009 U U U o 5 . 8270C
2,4,5-Trichiorophenoxyacetic acid CAS # 93-76-5

Second Quarter 2009 U U U v 25 - 8151A
1,2,4,5-Tetrachlorobenzene CAS # 95-94-3

Second Quarter 2009 u u u U 5 - 8270C
‘i,1,1,2-Tetrachloroethane CAS # 630206
~ Second Quarter 2009 u u U U 0.5 - 82608
1,1,2,2-Tetraéh|oroethane CAS# 79-345 o

Second Quarter 2009 U U U LU 05 - 82608
Tetrachloroethene cAS# 127-18-4 '

Second Quarter 2009 U U U v 1 . 82608
Tetrahydrofuran B CAS# 109-99-9

Second Quarter 2009 U u U | U 5 - 82608
2,3,4,6-Tetrachlorophenol cis# 58902
" Second Quarter2009 U U U U 5 - - s70C
Toluene CAS # 108-88-3

Second Quarter 2009 U U u ‘ u 1 - 8260B

Draper Aden Associates
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Target Analyte Monitoring Results - HWMU-10 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 10D4

Al Results in ug/L.

See last page of this report for definitions.

Page 17 of 12

Analyte/Quarter 10D4 Q) 10D3 Q 16D3D Q 10DDH2R Q JOMW1 Qj oL GPS Method

o-Toluidine CAS # 95-53-4

Second Quarter 2009 uJ U g U 5 - 8270C
Toxaphene CAS # 8001-35-2

Second Quarter 2009 U U ¢} 25 - 8081A
1,2,3-Trichlorobenzene CAS # 87-61-6

Second Quarter 2009 U U ‘ U 0.5 - 82608
1,2,4-Trichlorobenzene CAS # 120-82-1

Second Quarter 2009 u U u 0.5 - 82608
1,1,1-Trichloroethane CAS # 71-55-6

Second Quarter 2009 u u Lu 1 - 82608
1,1,2-Trichioroethane CAS # 79-00-5

Second Quarter 2009 U u U 0.5 - 8260B
Trichloroethene cas# 79016
© Second Quarter2000 U U U 1 5 82608

Fourth Quarter 2009 U U | U 1 5 82608
Trichlorofluoromethane CAS # 75-69-4 '

Second Quarter 2009 U U ; U 1 - 82608
2,4,5-Trichlorophenol CAS # 95-95-4

Second Quarter 2009 U 9] U 5 - 8270C
2,4,6-Trichlorophenol CAS # 88-06-2

Second Quarter 2009 U u | u 5 - 8270C
1,2,3-Trichloropropane CAS # 96-18-4

Second Quarter 2009 U U j U 1 - 8260B
1,1,2-Trichloro-1 ,2,2-Trifluoroethane CAS # 76-13-1

Second Quarter 2009 U U i U 1 - 8260B
0,0,0-Triethyl phosphorothioate CAS# 126-68-1

Second Quaner 2009 U u u 5 - 8270C
1,2,4-Trimethylbenzene CAS # 95-63-6

Second Quarter 2009 u u \ u 0.5 . 82608
1,3,5-Trimethylbenzene CAS # 108-67-8 -

Second Quarter 2009 u U ‘ u 0.5 - ' 82608
sym-Trinitrobenzene ' CAS # 99-35-4
© Second Quarter2009 U J u gl U 5 - 8270C
Vinyl acetate CAS # 108-05-4 o

Sebond Quarter 2009 u U ’ U 0 5 ) - 8260B
mel chloride ' CAS # 75-01-4 T o

Second Quarter 2009 U U | v 05 - 82608
Xylenes (Total) CCds# 1330207

Second Quarter 2009 U v ] u 3 10000 82608

Fourth Quarter 2009 u U u 3 10000 8260B

Draper Aden Associates
Engineering ¢ Suneving + Bvirommental Senvices



Target Analyte Monitoring Results - HWMU-10 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 10D4 All Results in ug/L.
Analyte/Quarter 10D4 Qi J0D3 @ 16D3D Q TDDH2R O 10MWI Q| QL GPS Method
Definitions:

QL Denotes permit required quantitation limit.
U Denotes analyte not detected at or above QL.
UA Denotes analyte not detected at or above adjusted sample QL.
J Denotes associated result is estimated. When used with "U" (i.e., “UJ”), denotes analyte not detected at or above
QL and QL is estimated. When used with "UA" (i.e., “UAJ”), denotes analyte not detected ator above adjusted QL
and adjusted QL is estimated.
UN Denotes analyte concentration is less than the quantiation limit and five times the blank concentration.
Not reliably detected due to blank contamination. This qualifier used only for Appendix IX monitoring event
when results are reported to at or above the detection limit.
R Denotes result rejected.
Q Denotes data validation qualitier.
CAS# Denotes Chemical Abstract Services registration number.
GPS Denotes Groundwater Protection Standards listed in Appendix G to Attachment 4 in the Final Hazardous
Waste Post-Closure Care Permit for Hazardous Waste Units 5, 7, 10, and 16 (October 4, 2002).
For cobalt, vanadium, acetone and 2-propanol, these analytes are not listed in Appendix VIiIto 40 CFR Part 261;
therefore, GPSs will not be established for these constituents.
NS denotes not sampled.
NA denotes not analyzed.
“—“denotes not detected (pre-2nd Quarter 2003) or not available / not sampled (beginning 2nd Quarter 2003).

Appendix IX Monitoring Events:
First Quarter 2003, Second Quarter 2004, Second Quarter 2005,
Third Quarter 2006, Second Quarter 2007, Second Quarter 2008, Second Quarter 2009

For Appendix IX monitoring, compliance well results reported/evaluated to detection limit.

Verification events:  12/12/03, 06/17/04, 7/25/2005.

6/17/04. Verification event. Acetone: 1 0D3D wasnot detected during verification event. Verification event result reported.

7/25/05. Verification event.  All wells: ethyl acetate. 10D3D: alpha-BHC, acetone and 2-propanol  All verification results: Not detected
except for acetone and 2-propanol. Verification results presented in table.

7/17/2008. Verification event. I0OMWI1. Technical chlordane, diethyl phthalate. Verification results reported-all not detected

6/11/2009 — Verification event, I0ODDH?2R, Diethyl ether, Verification results reported in table-all not detected.

See last page of this report for definitions.
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APPENDIX D

HWMU-16



APPENDIX D-1

HWMU-16 POTENTIOMETRIC SURFACE MAPS
SECOND QUARTER 2009
FOURTH QUARTER 2009



P:\B03\200\803204\B03204-0NCAD\B03204-07 ENVidwg\B03204-07_HWMU-18.dwg Jan 27, 2010 4:27pm

R YRR RN \\-\\\l\\ \ r 7

SRR =

‘ f;”””’”“\/\;:J\'“\;\J\}\‘\ S

]!/f”// !f/'j_ ”l P /

f;f!ff;’////@'m// /11y RSB Ll

1 i 208 77 AN

] l’ '//'///_////',/"'{/\&?7/ 7 Y /7 /{

-‘ &;/ LI 000,771 45 gl
) /;/*,’-'T-'.\:-i..:/:;g//// //? / /

i‘-};\'\\g
TR
NN
AN
AR
BN
( } N \\‘
\ v \\
\'\\‘ [L
50 10 \'200
X ( IN FEET ) NS
‘\\\{\ 1 u'mh‘=-|1oo\ ft. Voo
== \\\ . |\\”i Al \ '
LEGEND
18C1 MONITORING WELL
y 1788.95  GROUNDWATER ELEVATION
B s (FEET ABOVE MEAN SEA LEVEL)
S —1780—  GROUNDWATER ELEV. CONTOUR
/1 — GROUNDWATER FLOW DIRECTION
[
oy . 7 _ NOTE: TOPOGRAPHIC CONTOUR INTERVAL 2’
&2 Draper Aden Associates BE%WR(IED E{FGFM HWMU-16 POTENTIOMETRIC SURFACE MAP (2ND QUARTER 2009) | sCALE: 1"=100 FIGURE
o Engineeri‘ng + Surveying ¢ Envirnume.ntalServices RAD FORD ARMY AMMUN'TION PLANT
2206 South Main Street Richmond, VA CHECKED MDL 4
Blacksburg, VA 24060 Charlottesville, VA DATE 07/29/09 RADFORD, VIRGINIA PLAN NO. B03204-07
540-552-0444 Fax: 540-552-0291 Hampton Roads, VA




P:\B03\200\B03204\B03204-07\CAD\B03204-07 ENV\dwg\B03204-07_HWMU-16,dwg Jan 27, 2010 4:27pm

\I vy \\ “\\\\\\\\\\\\\ 5 \\.\\\\\\

e

5 \\ \ S ! /
f”:‘mi!“\”)\‘0\1\]\\ = /,
YRR f// :,\v.’/ /\§ohels |
AR 1T 737,03
/‘J}i\//’/QI// ‘% \/- ]

.///',/"/ 6)]// P / /

N & e
PANNRAY
AR
B f:t_:'\_ \\Q\ \
—_— N ‘\:‘ \\
- < N\ . ‘i\, \\\.\\\\\‘
. h\
\\ \ ] \\
/ \ P
GRAPHIC SCALE Wy
[ o 50 100 \_ 200
"\'{'-\\ (N !'!:.g‘o} \ \ \\
\! 1 inoh = 100 ft. v
AN Vo

LEGEND

16C1 MONITORING WELL

1791.38 GROUNDWATER ELEVATION
(FEET ABOVE MEAN SEA LEVEL)

—1780—  GROUNDWATER ELEV. CONTOUR
e GROUNDWATER FLOW DIRECTION
NOTE: TOPOGRAPHIC CONTOUR INTERVAL 2'
i BE%'V?}*}Q' = TFGFM SCALE: 1"=100" FIGURE
Ny lnsieerng + Suneyhg 2 EniomenaiSevies | SHECKED  MDL RADFORD ARMY AMMUNITION PLANT
Blacksburg, VA 24060 Chariotiailio, VA DATE 01/26/10 RADFORD, VIRGINIA PLAN NO. B03204-07 4
540-552-0444 Fax: 540-552-0291 Hampton Roads, VA




APPENDIX D-2

HWMU-16 2009 LABORATORY ANALYTICAL RESULTS
POINT OF COMPLIANCE WELLS



Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 16C1

All Results in ug/L.

Analtye/Quarter __JI6CI__| I6MWS8 | I6MW9 | I6WCIA _ I6WCIB____OL _ GPS | Method

Antimony CAS # 7440-36-0

Second Quarter 2009 1 6 6020

Fourth Quarter 2009 1 6 6020
Arsenic CAS # 7440-38-2

Second Quarter 2009 10 50 6020

Fourth Quarter 2009 J uJ J 10 50 6020
Barium CAS # 7440-39-3

Second Quarter 2009 196 845 349 217 207 10 2000 6020

Fourth Quarter 2009 191 95.7 492 199 175 10 2000 6020
Beryllium CAS # 7440-41-7

Second Quarter 2009 0.25 J 1 4 6020

Fourth Quarter 2009 U 1 4 6020
Cadmium CAS # 7440-43-9

Second Quarter 2009 0.23 J 1 5 6020

Fourth Quarter 2009 J uJ J J 1 5 6020
Chromium CAS # 7440-47-3

Second Quarter 2009 12 J 5 100 6020

Fourth Quarter 2009 J J u J 5 100 6020
Cobalt CAS # 7440-48-4

Second Quarter 2009 1.7 J 23 J 9.6 5 313 6020

Fourth Quarter 2009 uJ uJ 8.8 u J 5 313 6020
Copper CAS # 7440-50-8

Second Quarter 2009 7.9 5 1300 6020

Fourth Quarter 2009 13.6 J J J 5 1300 6020
Lead CAS # 7439-92-1

Second Quarter 2009 0.91 J 1 15 6020

Fourth Quarter 2009 J 4 J J 1 15 6020
Mercury CAS # 7439-97-6

Second Quarter 2009 14 J 2 2 7470A

Fourth Quarter 2009 u 2 2 7470A
Nickel CAS # 7440-02-0

Second Quarter 2009 46 J 83 J 54 J 62 J 10 313 6020

Fourth Quarter 2009 uJ uJ U u J 10 313 6020
Selenium CAS# 7782-49-2

Second Quarter 2009 10 50 6020

Fourth Quarter 2009 J J J 10 50 6020
Silver CAS # 7440-22-4

Second Quarter 2009 11 J 2 78.25 6020

Fourth Quarter 2009 J 21 J J J 2 78.25 6020
Thallium CAS # 7440-28-0

Second Quarter 2009 U U U U U 1 - 6020
Tin CAS # 7440-31-5

Second Quarter 2009 u u u u u 5 - 6020
Vanadium CAS # 7440-62-2

Second Quarter 2009 10 109.55 6020

Fourth Quarter 2009 J J J 10 109.55 6020
Zinc CAS # 7440-66-6

Second Quarter 2009 J 253 J J 6.1 J 131 J 10 4695 6020

Fourth Quarter 2009 442 J J u 182 J 10 4695 6020
Sulfide CAS# 18496-25-8

Second Quarter 2009 uJ U U U U 1000 - 9034
Cyanide CAS # 57-12-5

Second Quarter 2009 U U U U U 20 - 9012A
Acenaphthene CAS # 83-32-9

Second Quarter 2009 uJ uJ uJ u J u J 5 - 8270C
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Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 16C1 All Results in ug/L.
Analtye/Quarter __JI6CI__| I6MWS8 | I6MW9 | I6WCIA _ I6WCIB____OL _ GPS | Method

Acenaphthylene CAS # 208-96-8

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
Acetone CAS # 67-64-1

Second Quarter 2009 u U N U U u 10 223.57 8260B
Acetonitrile CAS # 75-05-8

Second Quarter 2009 u u u u u 20 - 8260B
Acetophenone CAS # 98-86-2

Second Quarter 2009 u u u u u 5 - 8270C
2-Acetylaminofluorene CAS # 53-96-3

Second Quarter 2009 U U U U U 5 - 8270C
Acrolein CAS# 107-02-8

Second Quarter 2009 uJ u J uJ u J u J 25 - 8260B
Acrylonitrile CAS # 107-13-1

Second Quarter 2009 U U U U U 5 - 82608
Aldrin CAS # 309-00-2

Second Quarter 2009 U U U U U 0.05 - 8081A
Allyl chloride CAS # 107-05-1

Second Quarter 2009 U U U U U 0.5 - 8260B
4-Aminobiphenyl CAS # 92-67-1

Second Quarter 2009 u u U U u 5 - 8270C
Aniline CAS # 62-53-3

Second Quarter 2009 U U U U U 5 - 8270C
Anthracene CAS# 120-12-7

Second Quarter 2009 U U U U U 5 - 8270C
Aramite CAS # 140-57-8

Second Quarter 2009 u u U U u 5 - 8270C
Benzene CAS# 71-43-2

Second Quarter 2009 02 J U U U U 0.5 - 8260B
Benzo[a]anthracene CAS # 56-55-3

Second Quarter 2009 U U U U U 5 - 8270C
Benzo[b]fluoranthene CAS # 205-99-2

Second Quarter 2009 U U U U U 5 - 8270C
Benzo[k]fluoranthene CAS # 207-08-9

Second Quarter 2009 uJ u J U J u J u J 5 - 8270C
Benzo[ghi]perylene CAS# 191-24-2

Second Quarter 2009 U U U U U 5 - 8270C
Benzo(a)pyrene CAS # 50-32-8

Second Quarter 2009 U U U U U 5 - 8270C
1,4-Benzenediamine CAS # 106-50-3

Second Quarter 2009 uJ u J U J u J u J 50 - 8270C
Benzyl alcohol CAS # 100-51-6

Second Quarter 2009 U U u u u 5 - 8270C
alpha-BHC CAS # 319-84-6

Second Quarter 2009 U U U U U 0.05 - 8081A
beta-BHC CAS# 319-85-7

Second Quarter 2009 U U U U U 0.05 - 8081A
delta-BHC CAS # 319-86-8

Second Quarter 2009 u u U U u 0.05 - 8081A
gamma-BHC CAS # 58-89-9

Second Quarter 2009 U U U U U 0.05 - 8081A
bis(2-Chloroethoxy)methane cAS# 111-91-1

Second Quarter 2009 u u u u U 5 - 8270C
bis(2-Chloroethyl)ether CAS # 111-44-4

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
bis(2-Chloro-1-methylethyl)ether CAS # 108-60-1

Second Quarter 2009 uJ u J U J u J u J 5 - 8270C
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Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 16C1 All Results in ug/L.
Analtye/Quarter __JI6CI__| I6MWS8 | I6MW9 | I6WCIA _ I6WCIB____OL _ GPS | Method

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

Second Quarter 2009 U U U U U 5 10 8270C
Bromobenzene CcAS # 108-86-1

Second Quarter 2009 u u u U u 0.5 - 8260B
Bromochloromethane CAS # 74-97-5

Second Quarter 2009 u u u u u 0.5 - 8260B
Bromodichloromethane CAS # 75-27-4

Second Quarter 2009 u u u u u 1 - 8260B
Bromoform CAS# 75-25-2

Second Quarter 2009 U U U U U 0.5 - 82608
4-Bromophenyl phenyl ether cAs # 101-55-3

Second Quarter 2009 u u u u u 5 - 8270C
2-Butanone CAS # 78-93-3

Second Quarter 2009 U U U U U 10 691.08 82608

Fourth Quarter 2009 U U u u U 10 691.08 8260B
n-Butyl alcohol CAS # 71-36-3

Second Quarter 2009 u u U U u 50 - 8260B
tert-Butyl alcohol CAS # 75-65-0

Second Quarter 2009 U U U U U 10 - 82608
n-Butylbenzene CAS # 104-51-8

Second Quarter 2009 u u U U u 0.5 - 8260B
sec-Butylbenzene CAS# 135-98-8

Second Quarter 2009 u u u U u 0.5 - 8260B
tert-Butylbenzene CAS # 98-06-6

Second Quarter 2009 U U U U U 0.5 - 8260B
Butyl benzyl phthalate CAS# 85-68-7

Second Quarter 2009 U U U U U 5 - 8270C
Carbon disulfide CAS# 75-15-0

Second Quarter 2009 U U u u u 0.5 - 8260B
Carbon tetrachloride CAS # 56-23-5

Second Quarter 2009 U U u u u 1 5 8260B

Fourth Quarter 2009 u u U U u 1 5 8260B
Chlordane CAS # 57-74-9

Second Quarter 2009 u u U U u 0.86 - 8081A
p-Chloroaniline CAS # 106-47-8

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
Chlorobenzene CAS # 108-90-7

Second Quarter 2009 U U U U u 0.5 - 82608
Chlorobenzilate CAS# 510-15-6

Second Quarter 2009 U U u u u 5 - 8270C
p-Chloro-m-cresol CAS # 59-50-7

Second Quarter 2009 U U U U U 5 - 8270C
Chloroethane CAS # 75-00-3

Second Quarter 2009 3.7 u 09 J 03 J u 1 - 8260B

Fourth Quarter 2009 4.4 U 1.7 U U 1 - 82608
Chloroform CAS # 67-66-3

Second Quarter 2009 U U U U U 1 80 8260B
2-Chloroethyl vinyl ether CAS# 110-75-8

Second Quarter 2009 uJ u J U J u J u J 0.5 - 8260B
2-Chloronaphthalene CAS # 91-58-7

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
2-Chlorophenol CAS # 95-57-8

Second Quarter 2009 U U U U U 5 - 8270C
4-Chlorophenyl phenyl ether CAS # 7005-72-3

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
Chloroprene CAS # 126-99-8

Second Quarter 2009 u u u u U 0.5 - 8260B
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Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 16C1 All Results in ug/L.
Analtye/Quarter __JI6CI__| I6MWS8 | I6MW9 | I6WCIA _ I6WCIB____OL _ GPS | Method

2-Chlorotoluene CAS# 95-49-8

Second Quarter 2009 U U U U U 0.5 - 82608
4-Chlorotoluene CAS # 106-43-4

Second Quarter 2009 u u u U u 0.5 - 8260B
Chrysene CAS # 218-01-9

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
Cyclohexane CAS #

Second Quarter 2009 u u u u u 0.5 - 8260B
2,4-Dichlorophenoxyacetic acid CAS # 94-75-7

Second Quarter 2009 U U U U U 5 - 8151A
4,4'-DDD CAS # 72-54-8

Second Quarter 2009 u u U U u J 0.1 - 8081A
4,4'-DDE CAS # 72-55-9

Second Quarter 2009 U U U U U 0.1 - 8081A
4,4'-DDT CAS # 50-29-3

Second Quarter 2009 U U N U U U 0.1 - 8081A
Diallate CAS # 2303-16-4

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
Dibenz(a,h)anthracene CAS # 53-70-3

Second Quarter 2009 u u U U u 5 - 8270C
Dibenzofuran CAS # 132-64-9

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
Dibromochloromethane CAS # 124-48-1

Second Quarter 2009 U U U U U 0.5 - 8260B
1,2-Dibromo-3-chloropropane CAS # 96-12-8

Second Quarter 2009 u u U U u 0.5 - 8260B
1,2-Dibromoethane CAS # 106-93-4

Second Quarter 2009 U U U U U 0.5 - 8260B
Di-n-butyl phthalate CAS # 84-74-2

Second Quarter 2009 U U U U U 5 - 8270C
1,2-Dichlorobenzene CAS # 95-50-1

Second Quarter 2009 U U U U U 0.5 - 8260B
1,3-Dichlorobenzene CAS # 541-73-1

Second Quarter 2009 U U u u u 0.5 - 8260B
1,4-Dichlorobenzene CAS # 106-46-7

Second Quarter 2009 U U U U u 0.5 - 82608
3,3'-Dichlorobenzidine CAS # 91-94-1

Second Quarter 2009 U U U U U 5 - 8270C
trans-1,4-Dichloro-2-butene cAs # 110-57-6

Second Quarter 2009 uJ u J U J u J u J 5 - 8260B
Dichlorodifluoromethane CAS # 75-71-8

Second Quarter 2009 0.7 J 03 J U 01 J u 1 46.5 8260B

Fourth Quarter 2009 u u U U u 1 46.5 8260B
1,1-Dichloroethane CAS # 75-34-3

Second Quarter 2009 7.6 01 J 3.4 1 02 J 1 296.08 8260B

Fourth Quarter 2009 8.2 U 59 U U 1 296.08 82608
1,2-Dichloroethane CAS # 107-06-2

Second Quarter 2009 u u u u u 1 5 8260B
1,1-Dichloroethene CAS # 75-35-4

Second Quarter 2009 03 J U U U U 0.5 - 82608
trans-1,2-Dichloroethene CAS # 156-60-5

Second Quarter 2009 u u u u u 0.5 - 8260B
2,4-Dichlorophenol CAS # 120-83-2

Second Quarter 2009 u u u u U 5 - 8270C
2,6-Dichlorophenol CAS # 87-65-0

Second Quarter 2009 U U U U U 5 - 8270C
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Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 16C1 All Results in ug/L.
Analtye/Quarter __JI6CI__| I6MWS8 | I6MW9 | I6WCIA _ I6WCIB____OL _ GPS | Method

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

Second Quarter 2009 U U U U U 0.5 - 82608
1,3-Dichloropropane CAS # 142-28-9

Second Quarter 2009 u u u U u 0.5 - 8260B
2,2-Dichloropropane CAS # 594-20-7

Second Quarter 2009 u u u u u 0.5 - 8260B
1,1-Dichloropropene CAS # 563-58-6

Second Quarter 2009 u u u u u 0.5 - 8260B
cis-1,3-Dichloropropene CAS # 10061-01-5

Second Quarter 2009 U U U U U 0.5 - 82608
trans-1,3-Dichloropropene CAS # 10061-02-6

Second Quarter 2009 u u u u u 0.5 - 8260B
Dieldrin CAS # 60-57-1

Second Quarter 2009 U U U U U 0.1 - 8081A
Diethyl ether CAS # 60-29-7

Second Quarter 2009 22 12 J 59 J 15 J U 12,5 - 82608

Fourth Quarter 2009 24 u 15 U u 125 - 8260B
Diethyl phthalate CAS # 84-66-2

Second Quarter 2009 U U U U U 5 12,520 8270C
0,0-Diethyl O-2-pyrazinyl CAS# 297-97-2

Second Quarter 2009 u u U U u 5 - 8270C
Dimethoate CAS # 60-51-5

Second Quarter 2009 uJ u J U J u J u J 5 - 8270C
Dimethyl ether CAS# 115-10-6

Second Quarter 2009 6.3 J 01 J 3 J 09 J 03 J 125 - 82608

Fourth Quarter 2009 u u U U u 125 - 8260B
p-(Dimethylamino)azobenzene CAS# 60-11-7

Second Quarter 2009 U U U U U 5 - 8270C
7,12-Dimethylbenz[a]anthracene CAS # 57-97-6

Second Quarter 2009 U U U U U 5 - 8270C
3,3'-Dimethylbenzidine CAS# 119-93-7

Second Quarter 2009 uJ u J U J u J u J 5 - 8270C
a,a-Dimethylphenethylamine CAS # 122-09-8

Second Quarter 2009 uJ u J U J u J u J 50 - 8270C
2,4-Dimethylphenol CAS # 105-67-9

Second Quarter 2009 U U U U U 5 - 8270C
Dimethyl phthalate CAS# 131-11-3

Second Quarter 2009 U U U U U 5 - 8270C
m-Dinitrobenzene CAS # 99-65-0

Second Quarter 2009 U U u u u 5 - 8270C
4,6-Dinitro-o-cresol CAS # 534-52-1

Second Quarter 2009 uJ u J uJ u J u J 10 - 8270C
2,4-Dinitrophenol CAS# 51-28-5

Second Quarter 2009 uJ u J U J u J u J 10 - 8270C
2,4-Dinitrotoluene CAS# 121-14-2

Second Quarter 2009 U U U U U 10 31.3 8270C

Fourth Quarter 2009 U U U U U 10 31.3 8270C
2,6-Dinitrotoluene CAS # 606-20-2

Second Quarter 2009 u u U U u 10 15.65 8270C

Fourth Quarter 2009 U U U U U 10 15.65 8270C
Dinoseb CAS # 88-85-7

Second Quarter 2009 u u u u u 25 - 8151A
Di-n-octyl phthalate CAS # 117-84-0

Second Quarter 2009 u u u u U 5 - 8270C
1,4-Dioxane CAS # 123-91-1

Second Quarter 2009 U U U U U 100 - 82608
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Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 16C1 All Results in ug/L.
Analtye/Quarter __JI6CI__| I6MWS8 | I6MW9 | I6WCIA _ I6WCIB____OL _ GPS | Method

Diphenylamine CAS # 122-39-4

Second Quarter 2009 U U U U U 5 - 8270C
Disulfoton CAS # 298-04-4

Second Quarter 2009 u u u U u 5 - 8270C
Endosulfan | CAS # 959-98-8

Second Quarter 2009 uJ u J uJ u J u J 0.05 - 8081A
Endosulfan Il CAS # 33213-65-9

Second Quarter 2009 uJ u J uJ u J u J 0.1 - 8081A
Endosulfan sulfate CAS # 1031-07-8

Second Quarter 2009 U U U U U 0.1 - 8081A
Endrin CAS # 72-20-8

Second Quarter 2009 u u u u u 0.1 - 8081A
Ethyl acetate CAS # 141-78-6

Second Quarter 2009 uJ u J uJ u J u J 100 - 82608
Endrin aldehyde CAS # 7421-93-4

Second Quarter 2009 U U U U U 0.1 - 8081A
Ethanol CAS# 64-17-5

Second Quarter 2009 uJ u J uJ u J u J 100 - 82608
Ethylbenzene CAS # 100-41-4

Second Quarter 2009 u u U U u 1 70 8260B

Fourth Quarter 2009 u u U U u 1 70 8260B
Ethyl methacrylate CAS# 97-63-2

Second Quarter 2009 u u u U u 0.5 - 8260B
Ethyl methanesulfonate CAS # 62-50-0

Second Quarter 2009 U U U U U 5 - 8270C
Ethylene oxide CAS # 75-21-8

Second Quarter 2009 uJ u J uJ u J u J 100 - 8260B
Famphur CAS # 52-85-7

Second Quarter 2009 U U u u u 5 - 8270C
Fluoranthene CAS # 206-44-0

Second Quarter 2009 U U u u u 5 - 8270C
Fluorene CAS # 86-73-7

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
Heptachlor CAS # 76-44-8

Second Quarter 2009 u u U U u 0.05 - 8081A
Heptachlor epoxide CAS # 1024-57-3

Second Quarter 2009 U U U U U 0.05 - 8081A
Hexachlorobenzene CAS # 118-74-1

Second Quarter 2009 U U u u u 5 - 8270C
Hexachlorobutadiene CAS # 87-68-3

Second Quarter 2009 U U U U u 0.5 - 82608
Hexachlorocyclopentadiene CAS# 77-47-4

Second Quarter 2009 U U u u u 5 - 8270C
Hexachloroethane CAS # 67-72-1

Second Quarter 2009 U U U U U 0.5 - 8260B
Hexachlorophene CAS # 70-30-4

Second Quarter 2009 uJ u J uJ u J u J 500 - 8270C
Hexachloropropene CAS# 1888-71-7

Second Quarter 2009 u u u u u 5 - 8270C
2-Hexanone CAS # 591-78-6

Second Quarter 2009 u u u u u 5 - 8260B
Indeno[1,2,3-cd]pyrene CAS# 193-39-5

Second Quarter 2009 U U U U U 5 - 8270C
Isobutyl alcohol CAS # 78-83-1

Second Quarter 2009 U U U U U 25 - 8260B
Isodrin CAS # 465-73-6

Second Quarter 2009 u u u u U 5 - 8270C
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Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 16C1 All Results in ug/L.
Analtye/Quarter __JI6CI__| I6MWS8 | I6MW9 | I6WCIA _ I6WCIB____OL _ GPS | Method

Isophorone CAS # 78-59-1

Second Quarter 2009 u u u u u 5 - 8270C
Isopropylbenzene CAS# 98-82-8

Second Quarter 2009 u u u U u 0.5 - 8260B
Isopropylether CAS # 108-20-3

Second Quarter 2009 u u u u u 0.5 - 8260B
4-Isopropyltoluene CAS # 99-87-6

Second Quarter 2009 u u u u u 0.5 - 8260B
Isosafrole CAS # 120-58-1

Second Quarter 2009 U U U U U 5 - 8270C
Kepone CAS # 143-50-0

Second Quarter 2009 u u u u u 5 - 8270C
Methacrylonitrile CAS # 126-98-7

Second Quarter 2009 u u u u u 5 - 8260B
Methapyrilene CAS# 91-80-5

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
Methoxychlor CAS # 72-43-5

Second Quarter 2009 U U U U U 0.5 - 8081A
Bromomethane CAS # 74-83-9

Second Quarter 2009 u u U U u 0.5 - 8260B
Chloromethane CAS # 74-87-3

Second Quarter 2009 U U U U U 1 2.1 8260B

Fourth Quarter 2009 uJ u J U J u J u J 1 2.1 8260B
3-Methylcholanthrene CAS # 56-49-5

Second Quarter 2009 U U U U U 5 - 8270C
lodomethane CAS # 74-88-4

Second Quarter 2009 U U U U U 0.5 - 8260B
Methyl methacrylate CAS # 80-62-6

Second Quarter 2009 U U u u u 0.5 - 8260B
Methyl methane sulfonate CAS # 66-27-3

Second Quarter 2009 U U u u u 5 - 8270C
2-Methylnaphthalene CAS # 91-57-6

Second Quarter 2009 U U U U U 5 - 8270C
Methyl parathion CAS # 298-00-0

Second Quarter 2009 uJ u J U J u J u J 5 - 8270C
4-Methyl-2-pentanone CAS # 108-10-1

Second Quarter 2009 U U U U U 5 - 8260B
2-Methylphenol CAS # 95-48-7

Second Quarter 2009 U U u u u 5 - 8270C
3 & 4-Methylphenol CAS # m 108-39-4 p 106-44-

Second Quarter 2009 U U U U U 10 - 8270C
Methyl tert-butyl ether CAS # 1634-04-4

Second Quarter 2009 U U u u u 0.5 - 8260B
Dibromomethane CAS # 74-95-3

Second Quarter 2009 U U U U U 0.5 - 8260B
Methylene chloride CAS # 75-09-2

Second Quarter 2009 5.1 U U U U 1 - 8260B

Fourth Quarter 2009 5.9 u U U u 1 - 8260B
Naphthalene cAS # 91-20-3

Second Quarter 2009 U U U U U 0.5 - 82608
1,4-Naphthoquinone CAS# 130-15-4

Second Quarter 2009 u u u u u 5 - 8270C
1-Naphthylamine CAS # 134-32-7

Second Quarter 2009 u u u u U 5 - 8270C
2-Naphthylamine CAS # 91-59-8

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
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Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 16C1 All Results in ug/L.
Analtye/Quarter __JI6CI__| I6MWS8 | I6MW9 | I6WCIA _ I6WCIB____OL _ GPS | Method

o-Nitroaniline CAS # 88-74-4

Second Quarter 2009 U U U U U 10 - 8270C
m-Nitroaniline CAS # 99-09-2

Second Quarter 2009 u u u U u 10 - 8270C
p-Nitroaniline CAS# 100-01-6

Second Quarter 2009 u u u u u 10 - 8270C
Nitrobenzene CAS # 98-95-3

Second Quarter 2009 u u u u u 5 - 8270C
o-Nitrophenol CAS # 88-75-5

Second Quarter 2009 U U U U U 5 - 8270C
p-Nitrophenol CAS # 100-02-7

Second Quarter 2009 u u u u u 10 - 8270C
4-Nitroquinoline-1-oxide CAS # 56-57-5

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
N-Nitrosodi-n-butylamine CAS # 924-16-3

Second Quarter 2009 U U U U U 5 - 8270C
N-Nitrosodiethylamine CAS # 55-18-5

Second Quarter 2009 U U U U U 5 - 8270C
N-Nitrosodimethylamine CAS # 62-75-9

Second Quarter 2009 u u U U u 5 - 8270C
N-Nitrosodiphenylamine CAS # 86-30-6

Second Quarter 2009 U U U U U 5 - 8270C
N-Nitrosodipropylamine CAS # 621-64-7

Second Quarter 2009 U U U U U 5 - 8270C
N-Nitrosomethylethylamine CAS # 10595-95-6

Second Quarter 2009 u u U U u 5 - 8270C
N-Nitrosomorpholine CAS # 59-89-2

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
N-Nitrosopiperidine CAS # 100-75-4

Second Quarter 2009 U U U U U 5 - 8270C
N-Nitrosopyrrolidine CAS # 930-55-2

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
5-Nitroso-o-toluidine CAS # 99-55-8

Second Quarter 2009 U U u u u 5 - 8270C
Parathion CAS # 56-38-2

Second Quarter 2009 U U U U U 5 - 8270C
Pentachlorobenzene CAS # 608-93-5

Second Quarter 2009 U U U U U 5 - 8270C
Pentachloroethane CAS # 76-01-7

Second Quarter 2009 U U u u u 0.5 - 8260B
Pentachloronitrobenzene CAS # 82-68-8

Second Quarter 2009 U U u u u 5 - 8270C
Pentachlorophenol CAS # 87-86-5

Second Quarter 2009 U U U U U 10 - 8270C
Phenacetin CAS # 62-44-2

Second Quarter 2009 U U U U U 5 - 8270C
Phenanthrene CAS # 85-01-8

Second Quarter 2009 u U u u u 5 - 8270C
Phenol CAS # 108-95-2

Second Quarter 2009 U U U U U 5 - 8270C
Total Recoverable Phenolics cAs# C-020

Second Quarter 2009 uJ u u u U 60 - 9065
Phorate CAS # 298-02-2

Second Quarter 2009 U U U U U 5 - 8270C
2-Picoline CAS # 931-19-1

Second Quarter 2009 u u u u U 5 - 8270C
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Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 16C1 All Results in ug/L.
Analtye/Quarter __JI6CI__| I6MWS8 | I6MW9 | I6WCIA _ I6WCIB____OL _ GPS | Method

Pronamide CAS # 23950-58-5

Second Quarter 2009 U U U U U 5 - 8270C
1-Propanol CAS# 71-23-8

Second Quarter 2009 uJ u J uJ u J u J 100 - 8260B
2-Propanol CAS # 67-63-0

Second Quarter 2009 uJ u J uJ u J u J 100 - 8260B
Propionitrile CAS# 107-12-0

Second Quarter 2009 u u u u u 10 - 8260B
n-Propylbenzene CAS# 103-65-1

Second Quarter 2009 U U U U U 0.5 - 82608
Pyrene CAS # 129-00-0

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
Pyridine CAS # 110-86-1

Second Quarter 2009 U U U U U 5 - 8270C
Safrole CAS # 94-59-7

Second Quarter 2009 U U U U U 5 - 8270C
Silvex CAS # 93-72-1

Second Quarter 2009 U U U U U 25 - 8151A
Styrene CAS # 100-42-5

Second Quarter 2009 u u U U u 0.5 - 8260B
Sulfotep CAS # 3689-24-5

Second Quarter 2009 U U U U U 5 - 8270C
2,4,5-Trichlorophenoxyacetic acid CAS # 93-76-5

Second Quarter 2009 U U U U U 2.5 - 8151A
1,2,4,5-Tetrachlorobenzene CAS # 95-94-3

Second Quarter 2009 u u U U u 5 - 8270C
1,1,1,2-Tetrachloroethane CAS # 630-20-6

Second Quarter 2009 U U U U U 0.5 - 8260B
1,1,2,2-Tetrachloroethane CAS# 79-34-5

Second Quarter 2009 U U U U U 0.5 - 8260B
Tetrachloroethene CAS # 127-18-4

Second Quarter 2009 03 J U U U U 1 5 8260B

Fourth Quarter 2009 U U U U u 1 5 8260B
Tetrahydrofuran CAS # 109-99-9

Second Quarter 2009 14 U u u u 1 - 8260B
2,3,4,6-Tetrachlorophenol CAS # 58-90-2

Second Quarter 2009 U U U U U 5 - 8270C
Toluene CAS # 108-88-3

Second Quarter 2009 u u U U u 1 1000 8260B

Fourth Quarter 2009 u u U U u 1 1000 8260B
o-Toluidine CAS # 95-53-4

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
Toxaphene CAS # 8001-35-2

Second Quarter 2009 U U u u u 25 - 8081A
1,2,3-Trichlorobenzene CAS# 87-61-6

Second Quarter 2009 U U U U U 0.5 - 8260B
1,2,4-Trichlorobenzene CAS # 120-82-1

Second Quarter 2009 u u u u u 0.5 - 8260B
1,1,1-Trichloroethane CAS # 71-55-6

Second Quarter 2009 0.7 U U U U 1 200 8260B

Fourth Quarter 2009 11 U U U U 1 200 8260B
1,1,2-Trichloroethane CAS # 79-00-5

Second Quarter 2009 U U U U U 0.5 - 8260B
Trichloroethene CAS # 79-01-6

Second Quarter 2009 02 J U U U U 0.5 5 82608

Fourth Quarter 2009 U U U U U 1 5 82608

See last page of this report for definitions. = .
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Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 16C1 All Results in ug/L.
Analtye/Quarter __JI6CI__| I6MWS8 | I6MW9 | I6WCIA _ I6WCIB____OL _ GPS | Method

Trichlorofluoromethane CAS # 75-69-4

Second Quarter 2009 0.6 J U U U U 1 469.5 82608

Fourth Quarter 2009 u u U U u 1 469.5 8260B
2,4,5-Trichlorophenol CAS# 95-95-4

Second Quarter 2009 U U U U U 5 - 8270C
2,4,6-Trichlorophenol CAS # 88-06-2

Second Quarter 2009 U U U U U 5 - 8270C
1,2,3-Trichloropropane CAS # 96-18-4

Second Quarter 2009 u u U U u 0.5 - 8260B
1,1,2-Trichloro-1,2,2-Trifluoroethane CAS # 76-13-1

Second Quarter 2009 U U U U U 1 - 82608

Fourth Quarter 2009 u u U U u 1 - 8260B
0,0,0-Triethyl phosphorothioate CAS # 126-68-1

Second Quarter 2009 U U U U U 5 - 8270C
1,2,4-Trimethylbenzene CAS # 95-63-6

Second Quarter 2009 U U U U U 0.5 - 8260B
1,3,5-Trimethylbenzene CAS# 108-67-8

Second Quarter 2009 u u U U u 0.5 - 8260B
sym-Trinitrobenzene CAS # 99-35-4

Second Quarter 2009 uJ u J uJ u J u J 5 - 8270C
Vinyl acetate CAS # 108-05-4

Second Quarter 2009 U U U U U 0.5 - 82608
Vinyl chloride CAS # 75-01-4

Second Quarter 2009 U U U U U 0.5 - 82608
Xylenes (Total) CAS # 1330-20-7

Second Quarter 2009 u u U U u 3 10000 8260B

Fourth Quarter 2009 u u U U u 3 10000 8260B

See last page of this report for definitions. = .
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Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 16C1 All Results in ug/L.
Analtye/Quarter __JI6CI__|I6MWS8 | I6MW9 | I6WCIA _ I6WCIB____OL __ GPS | Method
Definitions:

The following definitions apply to results reported for Appendix IX monitoring events.
All Appendix I1X monitoring results for compliance wells are reported to the detection limit.

Appendix IX Monitoring Events: 302003, 20-2004, 2Q-2005, 302006, 202007, 202008, 202009

QL Denotes permit required quantitation limit.
U denotes not detected at or above the detection limit.
UA denotes not detected at or above the adjusted detection limit.
J Denotes result is estimated. When used with "U" (i.e., “UJ”), denotes analyte not detected at or above the
detection limit and detection limit and QL are estimated. When used with "UA"
(i.e., “UAJ”), denotes analyte not detected at or above adjusted detection limit and adjusted detection
limit and QL are estimated.
UN Denotes analyte concentration is less than the quantitation limit and/or five times the blank concentration.
Not reliably detected due to blank contamination. This qualifier used only for Appendix IX monitoring event
when compliance well results are reported to at or above the project detection limit.
R Denotes result rejected.
Q Denotes data validation qualifier. X Denotes mass spectral confirmation not obtained-result suspect.
Background Denotes background concentrations listed in Appendix F to Attachment 5 in the Final Hazardous
Waste Post-Closure Care Permit for Hazardous Waste Units 5, 7, 10, and 16 (October 4, 2002), where applicable.
CAS# Denotes Chemical Abstract Services registration number.
GPS Denotes Groundwater Protection Standards listed in Appendix G to Attachment 5 in the Final Hazardous
Waste Post-Closure Care Permit for Hazardous Waste Units 5,7, 10, and 16 (October 4, 2002).
NS denotes not sampled. NA denotes not analyzed.
“—¢ denotes not detected (pre-2nd Quarter 2003) or not available / not sampled (beginning 2nd Quarter 2003).

The following definitions apply to results reported for non-Appendix IX monitoring events.
All non-Appendix IX monitoring results for compliance wells are reported at or
above the quantitation limit.
QL Denotes permit required quantitation limit.
U Denotes analyte not detected at or above QL.
UA Denotes analyte not detected at or above adjusted sample QL.
J Denotes result is estimated. When used with "U" (i.e., “UJ”), denotes analyte not detected at or above
QL and QL isestimated. When used with "UA" (i.e., “UAJ”), denotes analyte not detected at or above
adjusted QL and adjusted QL is estimated.
R Denotes result rejected.
Q Denotes data validation qualifier.
Background Denotes background concentrations listed in Appendix F to Attachment 5 in the Final Hazardous
Waste Post-Closure Care Permit for Hazardous Waste Units 5,7, 10,and 16 (October 4, 2002), where applicable.
CAS# Denotes Chemical Abstract Services registration number.
GPS Denotes Groundwater Protection Standards listed in Appendix G to Attachment 5 in the Final Hazardous
Waste Post-Closure Care Permit for Hazardous Waste Units 5,7, 10, and 16 (October 4, 2002).

NOTE:
Fourth Quarter 2008:

QL. Results below the laboratory QL but at or above the permit QL are reported and qualified as estimated.
Second Quarter 2009:
Verification event 6/11/2009 - 16 MWS for acetone. Verification result reported as not detected.

Due to laboratory error all HWMU 16 samples were analyzed using Method 8260B 5 ml purge instead of a 25 ml purge which
resulted in a higher QL. For these samples, all results were evaluated to the detection limit, which is comparable to the permit

See last page of this report for definitions. = .
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APPENDIX D-3

HWMU-16 2009 LABORATORY ANALYTICAL RESULTS
PLUME MONITORING WELLS



Target Analyte Monitoring Results At Or Above Permit Quantitation Limit
HWMU-16 Plume Monitoring Wells

Radford Army Ammunition Plant, Radford, Virginia

All Results in ug/L. Upgradient well = 16C1
Analtye/Quarter 16C1 Q ‘ 16-1 Q ‘ 16-2 Q ‘ 16-3 Q ‘ 16-5 Q ‘ 16WC2B Q| 16SPRING Q ‘ oL ‘Background‘ Method

Antimony CAS #7440-36-0

Second Quarter 2009 U - u A U U U U 1 3 6020

Fourth Quarter 2009 U U U U U U U 1 3 6020
Arsenic CAS #7440-38-2

Second Quarter 2009 u - u u u u u 10 1 6020

Fourth Quarter 2009 u u u u u u J u 10 1 6020
Barium CAS #7440-39-3

Second Quarter 2009 196 - 277 646 170 119 283 10 175.4 6020

Fourth Quarter 2009 191 227 318 782 193 128 236 10 175.4 6020
Beryllium CAS #7440-41-7

Second Quarter 2009 U - U U U U U 1 0.7 6020

Fourth Quarter 2009 u u u u u u u 1 0.7 6020
Cadmium CAS #7440-43-9

Second Quarter 2009 U - U U U U U 1 0.2 6020

Fourth Quarter 2009 u J U U U U U U 1 0.2 6020
Chromium CAS #7440-47-3

Second Quarter 2009 U - U U U U U 5 6.2 6020

Fourth Quarter 2009 u u u u u u J u 5 6.2 6020
Cobalt CAS #7440-48-4

Second Quarter 2009 U - U U U U U 5 5 6020

Fourth Quarter 2009 U U U U U u J U 5 5 6020
Copper CAS #7440-50-8

Second Quarter 2009 U - U U U U U 5 13 6020

Fourth Quarter 2009 U U U U U u J U 5 13 6020
Lead CAS #7439-92-1

Second Quarter 2009 U - U U U U U 1 10 6020

Fourth Quarter 2009 u J U U U U U U 1 10 6020
Mercury CAS #7439-97-6

Second Quarter 2009 U - U U U U U 2 0.2 7470A

Fourth Quarter 2009 U U U U U U U 2 0.2 7470A
Nickel CAS #7440-02-0

Second Quarter 2009 U - U U U U U 10 16 6020

Fourth Quarter 2009 U U U U U u J U 10 16 6020
Selenium CAS #7782-49-2

Second Quarter 2009 U - U U U U U 10 1 6020

Fourth Quarter 2009 U U U U U u J U 10 1 6020
Silver CAS #7440-22-4

Second Quarter 2009 U - U U U U U 2 0.5 6020

Fourth Quarter 2009 u J U U U U U U 2 0.5 6020
Vanadium CAS #7440-62-2

Second Quarter 2009 U - U U U U U 10 151 6020

Fourth Quarter 2009 U U U U U u J U 10 151 6020
Zinc CAS #7440-66-6

Second Quarter 2009 u J - u J u J u J u J u J 10 51 6020

Fourth Quarter 2009 U U U U U u J U 10 51 6020
2-Butanone CAS #78-93-3

Second Quarter 2009 U - u J u J u J u J u J 10 1.1 8260B

Fourth Quarter 2009 U U U U U U U 10 1.1 8260B

See last page of this report for definitions. PN
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Target Analyte Monitoring Results At Or Above Permit Quantitation Limit
HWMU-16 Plume Monitoring Wells

Radford Army Ammunition Plant, Radford, Virginia

All Results in ug/L. Upgradient well = 16C1
Analtye/Quarter 16C1 Q ‘ 16-1 Q ‘ 16-2 Q ‘ 16-3 Q ‘ 16-5 Q ‘ 16WC2B Q| 16SPRING Q ‘ oL ‘Background‘ Method
Carbon tetrachloride CAS #56-23-5
Second Quarter 2009 U - U U U U U 1 0.2 8260B
Fourth Quarter 2009 U U U U U U U 1 0.2 8260B
Chloroethane CAS #75-00-3
Second Quarter 2009 3.7 - u u u u u 1 20.7 8260B
Fourth Quarter 2009 4.4 u u u u u u 1 20.7 8260B
Dichlorodifluoromethane CAS #75-71-8
Second Quarter 2009 07 J - U U U U U 1 46.5 8260B
Fourth Quarter 2009 U U U U U U U 1 46.5 8260B
1,1-Dichloroethane CAS #75-34-3
Second Quarter 2009 7.6 - U U U U U 1 9.5 8260B
Fourth Quarter 2009 8.2 u u u u u u 1 9.5 8260B
Diethyl ether CAS #60-29-7
Second Quarter 2009 22 - U U U U U 12.5 75.5 8260B
Fourth Quarter 2009 24 U U U U U U 12.5 75.5 8260B
Dimethyl ether CAS #115-10-6
Second Quarter 2009 63 J - U U U U U 12.5 17.0 8260B
Fourth Quarter 2009 u u u u u u u 125 17.0 8260B
2,4-Dinitrotoluene CAS #121-14-2
Second Quarter 2009 U - U U U U U 10 0.1 8270C
Fourth Quarter 2009 U U U U U U U 10 0.1 8270C
2,6-Dinitrotoluene CAS #606-20-2
Second Quarter 2009 U - U U U U U 10 0.11 8270C
Fourth Quarter 2009 U U U U U U U 10 0.11 8270C
Ethylbenzene CAS #100-41-4
Second Quarter 2009 U - U U U U U 1 0.1 8260B
Fourth Quarter 2009 U U U U U U U 1 0.1 8260B
Chloromethane CAS #74-87-3
Second Quarter 2009 U - U U U U U 1 0.3 8260B
Fourth Quarter 2009 u J u J u J u J u J u J u J 1 0.3 8260B
Methylene chloride CAS #75-09-2
Second Quarter 2009 5.1 - U U U U U 1 13.95 8260B
Fourth Quarter 2009 5.9 U U U U U U 1 13.95 8260B
Tetrachloroethene CAS #127-18-4
Second Quarter 2009 03 J - U U U U U 1 0.7 8260B
Fourth Quarter 2009 U U U U U U U 1 0.7 8260B
Toluene CAS #108-88-3
Second Quarter 2009 U - U U U U U 1 0.1 8260B
Fourth Quarter 2009 U U U U U U U 1 0.1 8260B
1,1,1-Trichloroethane CAS #71-55-6
Second Quarter 2009 0.7 - U U U U U 1 9.2 8260B
Fourth Quarter 2009 11 U U U U U U 1 9.2 8260B
Trichloroethene CAS #79-01-6
Second Quarter 2009 02 J - u u u u u 0.5 0.1 8260B
Fourth Quarter 2009 U U U U U U U 1 0.1 8260B
Trichlorofluoromethane CAS #75-69-4
Second Quarter 2009 06 J - U U U U U 1 1.3 8260B
Fourth Quarter 2009 U U U U U U U 1 1.3 8260B

See last page of this report for definitions. PN
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Target Analyte Monitoring Results At Or Above Permit Quantitation Limit
HWMU-16 Plume Monitoring Wells

Radford Army Ammunition Plant, Radford, Virginia
All Results in ug/L.
Analtye/Quarter ‘ 16C1 Q ‘ 16-1 Q ‘ 162 Q ‘

Upgradient well = 16C1

16-3 Q ‘ 16-5 Q ‘ 16WC2B Q 16SPRING Q ‘ OL ‘Background‘ Method

1,1,2-Trichloro-1,2,2-Trifluoroethane CAS #76-13-1
Second Quarter 2009 u u u 1 1.2 8260B
Fourth Quarter 2009 u u u u 1 1.2 8260B

Xylenes (Total) CAS #1330-20-7
Second Quarter 2009 u u u 3 0.2 8260B
Fourth Quarter 2009 u U u u 3 0.2 8260B

Definitions:

All plume monitoring well results reported to at or above the permit quantitation limit except for the upgradient well during
the Appendix IX monitoring Event. During this event, results for the upgradient well are reported to the detection limit.

Q Denotes data validation qualifier.
QL Denotes permit required quantitation limit.
U Denotes analyte not detected at or above QL.

UA Denotes analyte not detectedat or above adjusted sample QL.
J Denotes result is estimated. When used with "U" (i.e., “UJ”), denotes analyte not detected at or above QL and QL is estimated.

When used with "UA" (i.e., “UAJ”), denotes analyte not detected at or above adjusted QL and adjusted QL is estimated.
UN Denotes analyte concentration is less than the quantiation limit and five times the blank concentration.
Not reliably detected due to blank contamination. This qualifier used only for Appendix IX monitoring event when compliance
well results are reported to at or above the project detection limit.

R Denotes result rejected.

Background Denotes background concentrations listed in Appendix F to Attachment 5 in the Final Hazardous
Waste Post-Closure Care Permit for Hazardous Waste Units 5, 7, 10, and 16 (October 4, 2002).

CAS# Denotes Chemical Abstract Services registration number.

GPS Denotes groundwater protection standard.

NS denotes not sampled. NA denotes not analyzed. “—“denotes not detected
(pre-2nd Quarter 2003) or not available / not sampled (beginning 2nd Quarter 2003).

Notes:

4Q2004. No data for 16-1 8270C-semivolatiles. Well dry-insufficient sample volume.
4Q2006 - No data for 16-1; well dry.

4Q2008- No data for 16-1; well dry.

2Q2009- No data for 16-1; well dry.

NOTE:

Fourth Quarter 2008
Due to laboratory error all HWMU 16 samples were analyzed using Method 8260B 5 ml purge instead of a

25 ml purge which resulted in a higher QL. For these samples, all results were evaluated to the detection
limit, which is comparable to the permit QL. Results below the laboratory QL but at or above the permit QL

are reported and qualified as estimated.

See last page of this report for definitions. PN
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APPENDIX D-4

ESTABLISHED BACKGROUND VALUES AND COMPUTATIONS FOR HWMU-16



* It was not understood why the majority of fluorescein detections were considered false
positive detections. The basis of this observation is unclear considering a lack of
background and laboratory confirmation results.

» It was not apparent why certain samples were selected for laboratory confirmation and
others were not. There was no apparent consistency in the selection of samples for
laboratory confirmation.

e Samples were submitted for confirmation laboratory analyses three months or more
following the collection of the samples in the field. No information was provided
regarding the custody and/or storage of the samples. The samples were submitted to the
analytical laboratory with incomplete chain-of-custody (COC), and the COC
documentation was not completed by the laboratory.

In summary, the data from the study do not provide the basis for meaningful
interpretation. Any attempt to formulate conclusions from the data as presented regarding the
presence of preferred or predominant groundwater flow patterns is not warranted or
recommended.

33  HWMU-16 GROUNDWATER MONITORING ANALYTE LIST

The groundwater monitoring analyte list for HWMU-16 is presented in Table 1
(Appendix B). The list represents the subset of the constituents listed in Appendix III of 40 CFR
Part 261 that previously have been detected in the groundwater and/or that are reasonably
expected to be in or derived from waste contained in HWMU-16. As discussed in Section 3.5.2
below, 12 inorganic constituents and two explosive/propellant constituents have been detected in
the groundwater monitoring network for HWMU-16 at statistically significant concentrations
above the Unit’s calculated background concentrations. The inorganic constituents may be
derived from the aquifer formation materials; however, the two explosive/propellant constituents
(2,4-Dinitrotoluene and 2,6-Dinitrotoluene) are byproducts of wastes derived from explosives.
Therefore, the two explosive/propellant constituents detected could only be from HWMU-16.

The concentration limits established for the hazardous constituents also are listed in
Table 1. The concentration limits represent either background concentrations calculated for the
constituents in this GWQAR, Maximum Concentrations of Constituents for Ground-water
Protection listed in Table 1 of 40 CFR 264.94, USEPA Drinking Water Standard Maximum
Contaminant Levels (MCLs), or alternate concentration limits (ACLs) established by the VDEQ
(July 1998). Certain organic constituents on the list do not have USEPA MCLs or VDEQ ACLs;
they also do not have calculated background concentrations because they have not been detected -
in the Unit’s upgradlent well. Therefore, the concentration hmlts for these constituents are equal
to their respective method detectlon limits.

As Alliant discussed with the VDEQ in the past, the reliability of previous laboratory
analytical data - particularly dissolved metals data - appeared to be questionable in some cases.
In an April 9, 1996 letter to C. Jake (Alliant), the VDEQ agreed that only' total metals
concentrations in groundwater would be measured, as described in a USEPA Region III guidance
on groundwater sampling in karst terrain. Theréfore, all references to metals concentrations in
this GWQAR refer to total metals concentrations.

34 HWMU-16 GROUNDWATER BACKGROUND CONCENTRATIONS

Background concentrations were calculated for each constituent in the groundwater
monitoring program using the analytical data from 1996 through 1998 for upgradient well 16C1.

DAA JN: 7774.08 10 ' August 1999




The background concentration calculations were based on site wide 95% confidence, 95%
coverage upper prediction intervals. The calculated background concentrations are listed in
Table 2 (Appendix B). The background concentrations were used to construct the outermost
closing contours on the Isoconcentration Maps (Appendix A).

35 HWMU-16 STATISTICAL ANALYSIS

Statistical evaluations for HWMU-16 are performed annually and submitted to the VDEQ
in accordance with the annual reporting requirements specified in 40 CFR 265.94. As part of this
GWQAR, statistical evaluations were performed on Fourth Quarter 1998 analytical data in
accordance with the procedures and guidance provided in the following documents:

* Title 40 of the Code of Federal Regulations, 40 CFR 264.97 and 264.98;
* VDEQ Guidance for statistical analysis titled “Data Analysis Plan,” undated;

* Interim Final Guidance for Statistical Analysis of Groundwater Monitoring Data
at RCRA Facilities, USEPA, April 1989;

* Addendum to Interim Final Guidance for Statistical Analysis of Groundwater
Monitoring Data at RCRA Facilities, USEPA, July 1992; and

e Statistical Methods for Groundwater Monitoring, Gibbons, R.D., 1994,

Statistical threshold values were computed for the 54 constituents for which HWMU-16
is currently monitored based on the concentrations of those constituents in upgradient
(background) well 16C1. All data starting with First Quarter 1996 to Fourth Quarter 1998 were
used for this purpose. The 1996 through 1998 monitoring data have beén submitted previously
to the VDEQ by Alliant in quarterly monitoring reports; therefore, the data are not listed in this
GWQAR. Statistical comparisons were performed for the Fourth Quarter 1998 data set.
Comparison statistical analyses were performed for all constituents which were detected in any
downgradient well during that event.

3.5.1 Background Data and Statistical Comparisons

Statistical analyses were performed using the analytical results from upgradient well
16C1 data as background data. Based on the percentage of non detects and the distribution of
the background data, methods of statistical comparisons varied. ‘Background average, standard
deviation and other descriptive statistical data were computed for all constituents and are
presented in Appendix C. :

A The constituents listed below were 100% non-detected in the background data. The
background threshold levels (BTLs) for these constituents were established as equal to their
detection limits (DL). Detections of these constituents in the downgradient wells during Fourth
Quarter 1998 were compared to these BTLs.

Background Threshold Level (BTL) = Detection Limit (DL)
- DL BTL
Parameter Sample Size | % Non-Detects “(ugh (ng/h)
Antimony 12 100 3 3
Arsenic 12 100 1 1
Bromoform 12 100 0.3 03
Carbon tetrachloride 12 100 0.2 0.2
Chlorobenzene 12 100 0.1 0.1
Chloromethane 12 100 0.3 0.3
Cyanide 12 100 i0 10

DAA IN: 7774.08 11 August 1999




Background Threshold Level (BTL) = Detection Limit (DL)
: . DL BTL
Parameter Sample Size | % Non-Detects . (pg/M (ug/M)

Di-n-butyl phthalate 12 100 5 5
1,2-Dichloroethane 12 100 0.1 0.1
trans-1,2-Dichloroethene 12 100 0.1 0.1
1,4-Dichlorobenzene 12 100 0.1 0.1
Ethylbenzene 12 100 0.1 0.1
Mercury 12 100 0.2 0.2
Methyl ethyl ketone 12 100 B! i.1
‘Selenium 12 100 1 1
1,1,2,2-Tetrachloroethane 12 100 0.3 03
1,1,2-Trichloroethane 12 100 - 05 0.5
Trichloroethene 12 100 0.1 0.1
Toluene 17 100 0.1 0.1
2378-TCDF 12 100 0.0435 ppt 0.0485 ppt
12378-PECDF 12 100 0.0439 ppt 0.0439 ppt
23478-PECDF 12 100 0.0417 ppt 0.0417 ppt
123478-HXCDF 12 100 0.0390 ppt 0.0390 ppt
123678-HXCDF 12 100 0.0377 ppt 0.0377 ppt
234678-HXCDF 12 i 100 0.0428 ppt - 0.0428 ppt
123789-HXCDF 12 100 0.0415 ppt 0.0415 ppt
1234678-HPCDF 12 100 0.0615 ppt 0.0615 ppt
1234789-HPCDF 12 100 0.0709 ppt 0.0709 ppt
OCDF 12 100 0.1307 ppt 0.1307 ppt

Non-parametric prediction intervals were computed for all of the constituents for which
the data from background well 16C1 satisfied one of the following two criteria, per VDEQ
regulations and guidance as well as USEPA guidance:

* Percentage of non-detects was greater than or equal to 50 and less than 100; or
» Percentage of non-detects was less than 50, but data was not normally distributed
in original or log-transformed mode. ‘

The background threshold levels for these constituents were set as equal to their upper
prediction limits (UPLs). The background and relevant statistical: data for these constituents are
. summarized below. The confidence level and false positive rate: were calculated based on the
number of background data points available and number of future comparisons. For all
constituents, the confidence level was determined to be equal to 0.933, and the false positive rate
was equal to 0.067. Since the upper control limit of a non-parametric interval cannot be adjusted
for multiple comparisons and inadequate number of background data, the number of resampling
events required was adjusted to account for the high error rates inherent in those situations. The
number of confirmation resamples required for all constituents is 2. The background and
relevant statistical data for these constituents are summarized below. Associated statistical
computations are presented in Appendix C.

BTL = Upper Prediction Limit of Non-parametric Prediction Interval wiialse positive rate=0.067

DL BTL
Parameter Sample Size | % Non-Detects - (ug/M) (ng/M)
Beryllium 12 75 0.2 0.7
Cadmium 12 75 © 01 0.2
Cobalt 12 75 1 5
Copper 12 50 1 13
1,1-Dichloroethane 12 0 0.2 9.5
2,4-Dinitrotoluene 12 92 0.08 0.10
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BTL = Upper Prediction Limit of Non-parametric Prediction Interval w/false positive rate=0.067
* DL . BTL
Parameter Sample Size | % Non-Detects (ngM (ng/M
2,6-Dinitrotoluene 12 75 0.08 0.11
Lead 12 42 .1 10
Nickel 12 92 15 16
Silver 12 75 0.2 0.5
Thalllum 12 67 1 6
TOC 12 75 - 1000 7000
1,1,1-Trichloroethane 12 17 . 03 92
Vanadium 12 83 4 151
Vinyl Chloride 12 92 0.1 0.1
| Xylene (total) 12 92 0.1 0.2
Zinc 12 50 5 51

Chromium exhibited normally distributed data (excluding non-detects) with between 25%
and 50% non-detects in the background well. The mean and standard deviation of the
background data for chromium were adjusted using Cohen’s Maximum Likelihood Estimator
Method (1959, 1961). A one-sided parametric prediction interval was then computed for

chromium based on the adjusted mean and standard deviation. The Upper Prediction Limit was __

set as the BTL for chromium. The background and relevant statistical data for chromium are
summarized below. Cohen’s adjustment computations and prediction interval computations are
presented in Appendix C. :

BTL = Upper Prediction Limit of Prediction Interval w/faise positive rate=0.05
Original Mean = 3.54, Original SD = 1.933
Adjusted Mean = 3.642. Adjusted SD = 1.95

DL BTL

Parameter Sample Size | % Non-Detects (ng/H (ne/D
Chromium 12 25 1 6.2

. The following constituents exhibited normally distributed background data with less than
25% non-detects. One sided parametric prediction intervals were computed on the background
data for all of these constituents. The UPLs for these constituents were set as their respective
BTLs, with one exception. For pH, a two-sided parametric prediction interval was computed;
therefore, the BTL for pH consisted of a range between the lower‘prediction limit (LPL) and the
upper prediction limit. The background concentration calculations were based on a site wide
95% confidence, 95% coverage upper prediction intervals. *When adjusted for multiple
comparisons of the background data, the minimum required false positive rate was below 1%
(0.01). A 99% confidence level (0.01 false positive rate) ‘was used for all individual
comparisons, which with the most conservative assumptions provided a site-wide false positive
rate of >0.05 for all constituents. The background.and relevant statistical data for these
constituents are summarized below. The prediction interval computations for these constituents
are presented in Appendix C. : '

BTL = UPL of one-sided Prediction Interval (exception pH) w/site-wide false positive rate>0.05
(individual comparisons false positive rate=0.01)
BTL for pH = LPL — UPL of two-sided Prediction Interval

- DL BTL
Parameter Sample Size | % Non-Detects - (ngh) (ng/h)
Banium 12 0 2 1754
Dichlorodifluoromethane 12 8 03 46.5
Tetrachloroethene 12 17 - 01 0.7
TOX 12 17 5 422
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BTL = UPL of one-sided Prediction Interval (exception pH) w/site-wide false positive rate>0.05
(individual comparisons false positive rate=0.01)
BTL for pH =LPL — UPL of two-sided Prediction Interval

~ DL BTL
Parameter Sample Size | % Non-Detects © (ngh (ng/)
Trichlorofluoromethane 12 0 =0, 11.3
Specific Conductivity 8 0 -1 uS/em 672 pS/cm
pH 8 0 0.1 pH units 5.7 to 7.9 pH units

3.5.2 Results of Statistical Comparisons

The following table lists the constituents which were detected during the Fourth Quarter
1998 event at concentrations exceeding their respective background threshold levels (BTLs), and
the downgradient wells in which they were detected.

Parameter Monitoring Well(s)
Arsenic 16-5, 16WC2B
Barium 16-2,16-3, 16-5, 16 WCI1A, 16WCIB, 16W(C2B, 16SPRING
Beryllium . 16WC1B, 16WC2B
Cadmium _ 16WC1B
Chromium 16-3, 16-5, 16 WCI1B, 16 WC2B
Cobalt 16-5, 16WC1B, 16WC2B
Copper : '16-5, 16WC1B, 16WC2B
Lead 16WC1B
Mercury . 16WCI1B
Nickel 16-5, 16WCIA, 16WC2B
- | Selemum 16-5, 16WC1B, 16 W(C2B
1 Zinc 16WCI1B
2,4-Dinitrotoluene 1 6-3, 16-5, 16WC1B, 16 WC2B, 16SPRING
2,6-Dimtrotoluene T 16WCIA, 16WCIB

Any HWMU-16 target constituents not listed abové were not detected in the
downgradient monitoring wells at concentrations exceeding their respective BTLs.

3.6 HWMU-16 PLUME DELINEATIONS .

In accordance with VDEQ mstructlons presented durmg the May 19, 1999 meetmg
between Alliant and the VDEQ, Isoconcentration Maps were groduced to deplct constituent
plumes in the groundwater beneath the site (Appendix A). In order to evaluate the shape and
position of constituent plumes over time, historical Isoconcentration Maps were developed using
the historical maximum concentrations for the constituents monitored at the site for the time
periods of 1992 through 1995 and 1996 through 1998. The historical maximum concentrations
for these time periods are listed in Tables 3 and 4, respectively (Appendix B).

Groundwater analytical data collected prior to 1992 were mot included in the evaluation
of historical maximum concentrations. The data collected prior t0:1992 are considered unreliable
due to “order-of-magnitude” variations in parameter concentrations from quarter to quarter, as
well as a general lack of laboratory QA/QC. Additionally, the groundwater monitoring analyte
lists prior to 1992 did not include many of the parameters on the curent groundwater monitoring
analyte list for HWMU-16.
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TABLE 2
HWMU-16

Calculated Background Values

Constituent Background Concentration
(ng/1 unless otherwise noted)

Antimony 3
Arsenic 1
Barium 175.4
Beryllium 0.7
Cadmium 0.2
Chromium 6.2
Cobalt 5
Copper 13
Lead 10
Mercury 0.2
Nickel 16
Selenium 1

1 Silver 0.5.
Thallium 6’
Vanadium 151
Zinc 51
Bromoform 0.3
Carbon Tetrachloride 0.2
Chlorobenzene 0.1
Chloromethane 0.3
1,4-Dichlorobenzene 0.1
Dichlorodifluoromethane 46.5
1,1-Dichloroethane 9.5.
1,2-Dichloroethane 0.1
trans-1,2-Dichloroethene 0.1.
Ethylbenzene 0.1
Methyl Ethyl Ketone 1.1
1,1,2,2-Tetrachloroethane 0.3,
Tetrachloroethene 0.7.
Toluene 0.1
1,1,1-Trichloroethane .92
1,1,2-Trichloroethane 0.5
Trichloroethene 0.1
Trichlorofluoromethane 11.3
Vinyl Chlonde 0.1
Xylenes (total) 0.2
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TABLE 2

HWMU-16 -
Calculated Background Values
Constituent Background Concentration
(ng/l unless otherwise noted)
Di-n-butylphthalate 5
2,4-Dinitrotoluene 0.10
2,6-Dinitrotoluene 0.11
2378-TCDF 0.0485 ppt
12378-PECDF 0.0439 ppt
23478-PECDF 0.0417 ppt
123478-HXCDF 0.0390 ppt
123678-HXCDF 0.0377 ppt
234678-HXCDF 0.0428 ppt
123789-HXCDF 0.0415 ppt
1234678-HPCDF 0.0615 ppt
1234789-HPCDF 0.0709 ppt
OCDF 0.1307 ppt
Cyanide 10°
Total Organic Carbon (x4) 7000
Total Organic Halides (x4) 42.2
Specific Conductivity 672 pSlem
pH 5.7 to 7.9 pH units
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Appendix IX Constituents Detected Since Permit Issuance
HWMUs 5, 7, 10, and 16
Radford Army Ammunition Plant

= = ——
Unit Qu;r::;l;:;tcllally Constituent Ca?:ﬂ;f;g"::_dol_? Background (ug/L) (zg'rls\::eqnl:jl::c\llill) Proposed GPS (ug/L) Source
Chromium QL 5 yes 100 USEPA MCL
Diethyl Ether QL 12 no NA NA
HMwuU-5 | Fourth Quarter 2003 2-Nitroaniline QL 20 no NA NA
4-Nitroaniline QL 20 yes 20 Background/QL
Nitrobenzene QL 10 yes 10 Background/QL
Third Quarter 2006 Dichlorodifluoromethane QL 1 yes 125.2 VDEQ ACL
HWMU-7 |Third Quarter 2003 Copper Calculated 49 no NA NA
Second Quarter 2004 Zinc Calculated 217 no NA NA
First Quarter 2003 Cobalt QL 5 no NA NA
HWMU-10 |Second Quarter 2003 V::;(ii:;n 8:: }8 :g mﬁ mﬁ
5
Second Quarter 2005 2-Propanol QL 50 no NA NA
Chloroethane Calculated 20.7 yes 20.7 Background/QL
Second Quarter 2003 Diethyl Ether Calculated 75.5 no NA NA
HWMU-16 Dimethyl Ether Calculated 17.0 no NA NA
Third Quarter 2003 Methylene Chloride Calculated 13.95 no* NA NA
Second Quarter 2004{ 1,1,2-Trichloro-1,2,2-trifluoroethane Calculated 1.2 no* NA NA

HWMU-5: The additional Appendix IX constituents detected in the downgradient point of compliance wells were not detected above their respective Quantitation Limits (QLs) in the upgradient well.
As a result, background concentrations for those constituents were set as equal to their respective QLs. In accordance with the Permit (Condition V.J.1.g.), GPS are proposed for those
additional Appendix IX constituents that are listed in Appendix VIII of 40 CFR Part 261 (chromium, 4-nitroaniline, nitrobenzene, and dichlorodifluoromethane). No GPS are proposed for
the additional Appendix IX constituents that are not listed in Appendix VIl of 40 CFR Part 261 (diethyl ether and 2-nitroaniline).

HWMU-7: Background concentrations for the additional Appendix IX constituents detected in the downgradient point of compliance wells (copper and zinc) were previously calculated and submitted
to the VDEQ in the August 1998 Groundwater Quality Assessment Report for HWMU-7 prepared by ERM, Inc. In accordance with the Permit (Condition V.J.2.g.), no GPS are proposed
for the additional Appendix IX constituents (copper and zinc), as they are not listed in Appendix VIII of 40 CFR Part 261.

HWMU-10: The additional Appendix IX constituents detected in the downgradient point of compliance wells were not detected above their respective Quantitation Limits (QLs) in the upgradient well.
As a result, background concentrations for those constituents were set as equal to their respective QLs. In accordance with the Permit (Condition V.J.3.g.), no GPS are proposed for
the additional Appendix IX constituents (cobalt, vanadium, acetone, and 2-propanol), as they are not listed in Appendix VIII of 40 CFR Part 261.

HWMU-16: Background concentrations for additional Appendix IX constituents chloroethane, diethyl ether, dimethyl ether, and methylene chloride were calculated using data collected from
upgradient well 16C1 during the period from Third Quarter 2003 through Third Quarter 2004. The background concentration for additional Appendix IX constituent 1,1,2-trichloro-1,2,2-
trifluoroethane was calculated using data collected from upgradient well 16C1 during the period from Second Quarter 2004 through Third Quarter 2006.

In accordance with the Permit (Condition V.J.4.g.), GPS are proposed for additional Appendix IX constituents that are listed in Appendix VIII of 40 CFR Part 261 (chloroethane). No GPS
are proposed for the additional Appendix IX constituents that are not listed in Appendix VIII of 40 CFR Part 261 (diethyl ether and dimethyl ether).

*Methylene chloride and 1,1,2-trichloro-1,2,2-trifluoroethane should not be added to the Groundwater Monitoring List for HWMU-16, as these constituents were only detected in

the upgradient well for the Unit, and not in the downgradient point of compliance wells.



Statistical Computations - RAAP HWMU-16 - 1,1,2-Trichloro-1,2,2-
Trifluoroethane

In accordance with the facility permit and VHWMR, statistical background
concentration is being established for 1,1,1-Trichloro-1,2,2-Trifluoroethane. Inter-well
upper prediction limits (UPL) were calculated on the background data for this target
parameter in accordance with the facility permit and VHWMR (40 CFR 264.97(h)).
Background data for this target parameter consisted of all data for the background well
16C1 collected from 2™ quarter 2004 through 3™ quarter 2006.

Discussion of Tests for Normality

The power of a statistical tool to account for false positive and false negative
results, while accurately detecting true statistical variations for a facility under scrutiny
depends on numerous factors, one of which is the distribution of the data. A great
number of statistical tools are based on the assumption that data are normally distributed.
Hence the distribution of the sample population for parameters evaluated under this
statistical analysis is first determined. Sample populations are tested for normal
distribution using several normality tests. "Groundwater Information Tracking System
with Statistical Analysis Capability" (GRITS/STAT) v5.0 was the software used to run
these statistical tests. GRITS/STAT is an analytical software package provided by the
USEPA. The distributions of the data sets were verified in the original mode as well as in
log-transformed mode. The normality of the data set was evaluated using the Shapiro-
Wilk test for normality.

Discussion of Prediction Interval Tests

Normality tests are performed prior to running parametric tests (tests that require
that the data be normal). Results of the normality tests show that the background data for
1,1,2-Trichloro-1,2,2-Trifluoroethane is non-normally distributed. Non-parametric UPL
(NUPL) was constructed on the background data for this parameter. The confidence levels
of NUPLs are typically approximate and estimated to be around 91%.

Summary of UPL
Parameter Background Type Multiple UPL (pg/h)
Data Distribution | of UPL | Comparisons/year
1,1,2-Trichloro-1,2,2- | Non-Normal NUPL | N/A 1.2
Trifluoroethane

P:\B03\200\B03204\B03204-0AREPORTS\UNIT 16 BACKGROUND FOR 1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE\RPT
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Statistical Computations - RAAP HWMU-16

In accordance with the facility permit and VHWMR, statistical background
concentrations are being established for the four new target parameters chloroethane, diethyl
ether, dimethyl ether and methylene chloride. These four target parameters were added to
the facility monitoring program during the 3" quarter 2003 monitoring event. Inter-well
upper prediction limits (UPL) were calculated on the background data for the target
parameters in accordance with the facility permit and VHWMR (40 CFR 264.97(h)).
Background data for these target parameters consisted of all data for the background well
16C1 collected from 3™ quarter 2003 through 3™ quarter 2004.

Discussion of Tests for Normality

The power of a statistical tool to account for false positive and false negative
results, while accurately detecting true statistical variations for a facility under scrutiny
depends on numerous factors, one of which is the distribution of the data. A great
number of statistical tools are based on the assumption that data are normally distributed.
Hence the distribution of the sample population for parameters evaluated under this
statistical analysis is first determined. Sample populations were tested for normal
distribution using several normality tests. "Groundwater Information Tracking System
with Statistical Analysis Capability” (GRITS/STAT) v5.0 was the software used to run
these statistical tests. GRITS/STAT is an analytical software package provided by the
USEPA. The distributions of the data sets were verified in the original mode as well as in
log-transformed mode. The normality of the data sets was evaluated using the Shapiro-
Wilk test for normality.

Discussion of Prediction Interval Tests

Normality tests are performed prior to running parametric tests (tests that require
that the data be normal). A 99% confidence parametric inter-well UPL was computed for
each of the four target parameters that showed normally distributed background data.
Results of the normality tests show that the background data for chloroethane, diethyl ether
and methylene chloride are normally distributed, and the background data for dimethyl ether
is non-normally distributed. Non-parametric UPL (NUPL) was constructed on the
background data for dimethyl ether, and parametric UPLs (PUPL) were constructed on the
background data for chloroethane, diethyl ether and methylene chloride. No adjustments to
the error rates were made to the NUPLs for multiple comparisons. Adjustment for 10
comparisons per year (considering 10 compliance monitoring wells at the facility and 4
quarters of data for each year, and considering historic detects, 10 is considered a
representative number for multiple comparisons per year) was made to the PUPLs. The
confidence levels of NUPLs are well less than 95%. Any statistically significant increase
(SSI) must be confirmed by verification sampling.
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Summary of UPLs

Parameter Background Type Multiple UPL (pg/l)
Data Distribution | of UPL | Comparisons/year
Chloroethane Normal PUPL |10 20.7
Diethyl ether Normal NUPL |10 75.5
Dimethyl ether Non-normal PUPL | N/A 17.0
Methylene Chloride Normal PUPL |10 13.95
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RAAP-HWMU-16 - Statistical Analysis - Notes

1) Y2K Correction dates are as shown in table below.

Actual Event Date Used in Stat Software
2000-Qtr1 12/13/1999
2000-Qtr2 12/14/1999
2000-Qitr3 12/15/1999
2000-Qtr4 12/16/1999
2001-Qtr1 12/17/1999
2003-Qtr3 12/18/1999
2003-Qtr4 12/19/1999
2004-Qtr1 12/20/1999
2004-Qtr2 12/21/1999
2004-Qtr3 12/22/1999

Interwell Tests:

2) Background data for target parameters chloroethane, diethyl ether, dimethyl ether and methylene chloride were evaluated

using Shapiro-Wilk test. Background data showed normal distribution for chloroethane, diethyl ether and methylene chloride.
Parametric interwell 99% confidence upper prediction limits were computed for parameters with normally distributed background data.
Dimethyl ether background data was non-normally distributed. Therefore non-parametric Upper Prediction Limit (UPL)

was computed for dimethyl ether.

3) No adjustments for multiple comparisons could be made for non-parametric UPLs. Adjustments were made to the parametric UPLs

for 10 future comparisons per year to account for multiple compliance monitoring wells and quarterly event data.
Any Statistically significant increase (SSi) must be confirmed by verification sampling.
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Normality Tests

Report Printed: 02-02-2005 13:49
Facility:RAAPHWMU16 Haz. Waste Unit 16 - RAAP
Address:

City:Radford ST:VA Zip:24141
County: PULASKI

Contact:
Phone:( ) -

Permit Type:Detection

Constituent: ClEthane Chloroethane

CAS Number: 75-00-3
MCL: 0.000 ppb
ACL: 0.000 ppb
Detect Limit: 2.000 ppb

Start Date:Mar 31 1996
End Date:Dec 22 1999

Normality Test on Observations for wells listed below:
Well:16C1 Position:Upgradient Observations:5
Scale  Minimum = Maximum Mean  Std Dev

Original: 1.000 6.400 4.340 . 2.078
Log: 0.000 1.856 1.303 0.749

Pooled Statistics
QObservations: 5

Statistic Original Log
Scale Scale
Mean: 4.340 1.303
Std Dev: 2.078 0.749
Skewness: -0.810 -1.296%
Kurtosis: -0.555 -0.011
Minimum: 1.000 0.000
Maximum: 6.400 1.856
CV: 0.479 0.575

Shapiro-Wilk Statistics

Test 5% Critical 1% Critical
Scale Statistic Value Value
Original:  0.9037 0.7620 0.6860




Log: 0.7615*%  0.7620 0.6860

* Indicates statistically significant evidence of non-normality.
GRIT/STAT Version 5.0




Parametric Prediction Interval
Report Printed February 2,2005

Facility:Haz. Waste Unit 16 - RAAP
Parameter:Chloroethane(CAS Number:75-00-3)

ONE-TAILED UPPER PARAMETRIC PREDICTION INTERVAL

Observations (n): 5
Shapiro-Wilk (W):  0.9037
Critical W,a=0.01: 0.6860

Mean: 4.340 ppb
Std Dev: 2.078 ppb

DF: 4
Conf. Level (1-c): 9600 Q- 79
Future Samples (k): 10
trl-a4: 7.1732

Kappa: 7.8579

UL: 20.669 ppb
LL: -oo

Report Produced by GRITS/STAT 5.01
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Normality Tests

Report Printed: 02-02-2005 13:49
Facility:RAAPHWMU16 Haz. Waste Unit 16 - RAAP
Address:

City:Radford ST:VA Zip:24141
County:PULASKI

Contact:
Phone:( ) -

Permit Type:Detection

Constituent:DEthEth Diethyl ether

CAS Number: - -
MCL: 0.000 ppb
ACL: 0.000 ppb
Detect Limit: 24.000 ppb

Start Date;:Mar 31 1996
End Date:Dec 22 1999

Normality Test on Observations for wells listed below:
Well:16C1 Position: Upgradient Observations:5
Scale  Minimum = Maximum Mean  Std Dev

Original: 12.000 30.000 21.200 6.907
Log: 2.485 3.401 3.007 0.355

Pooled Statistics
Observations: 5

Statistic Original Log
Scale Scale
Mean: 21.200 3.007
Std Dev: 6.907 0.355
Skewness: -0.122 -0.491
Kurtosis: -1.140 -1.024

Minimum: 12.000 2.485
Maximum: 30.000 3.401
CV: 0.326 0.118

Shapiro-Wilk Statistics

Test 5% Critical 1% Ceritical
Scale Statistic Value Value
Original: 0.9768 0.7620 0.6860




Log: 0.9507 0.7620 0.6860

* Indicates statistically significant evidence of non-normality.
GRIT/STAT Version 5.0




Parametric Prediction Interval
Report Printed February 2,2005

Facility:Haz. Waste Unit 16 - RAAP
Parameter:Diethyl ether(CAS Number:- -)

ONE-TAILED UPPER PARAMETRIC PREDICTION INTERVAL

Observations (n): 5
Shapiro-Wilk W):  0.9768
Critical W,0=0.01: 0.6860

Mean: 21.200 ppb
Std Dev: 6.907 ppb
DF:

Conf. Level (1-q): 8580 O- 19
Future Samples (k): 10
tel-ao: 7.1732

-
Kappa: 7.8579

UL: 75.470 ppb
LL: -

Report Produced by GRITS/STAT 5.01
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Normality Tests

Report Printed: 02-02-2005 13:53
Facility:RAAPHWMU16 Haz. Waste Unit 16 - RAAP
Address:

City:Radford ST:VA Zip:24141
County:PULASKI

Contact:
Phone:( ) -

Permit Type:Detection

Constituent: DMethEth Dimethyl ether

CAS Number: - -
MCL: 0.000 ppb
ACL: 0.000 ppb
Detect Limit: 24.000 ppb

Start Date:Mar 31 1996
End Date:Dec 22 1999

Normality Test on Observations for wells listed below:
Well:16C1 Position: Upgradient Observations:5
Scale Minimum  Maximum Mean  Std Dev

Original: 12.000 17.000 13.000  2.236
Log: 2.485 2.833 2.555 0.156

Pooled Statistics
Observations: 5

Statistic Original Log
Scale Scale
Mean: 13.000 2.555
Std Dev: 2.236 0.156
Skewness: 1.500%* 1.500*
Kurtosis: 0.250 0.250

Minimum: 12.000 2.485
Maximum: 17.000 2.833
CV: 0.172 0.061

Shapiro-Wilk Statistics

Test 5% Critical 1% Critical
Scale Statistic Value Value
Original: 0.5521* 0.7620 0.6860




Log: 0.5521*  0.7620 0.6860

* Indicates statistically significant evidence of non-normality.
GRIT/STAT Version 5.0




Nonparametric Prediction Interval
Report Printed February 2,2005

Facility:Haz. Waste Unit 16 - RAAP
Parameter:Dimethyl ether(CAS Number:- -)
ONE-TAILED UPPER PARAMETRIC PREDICTION INTERVAL

Observations (n): 5
Conf. Level (1-00): 33.330%

UL: 17.000 ppb
LL: 0.000

Report Produced by GRITS/STAT 5.01
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Normality Tests

Report Printed: 02-02-2005 13:54
Facility: RAAPHWMU16 Haz. Waste Unit 16 - RAAP
Address:

City:Radford ST:VA Zip:24141
County:PULASKI

Contact:
Phone:( ) -

Permit Type:Detection

Constituent:MeCl  Dichloromethane (Methylene chloride)
CAS Number: 75-09-2
MCL: 0.000 ppb
ACL: 0.000 ppb
Detect Limit: 2.000 ppb

Start Date:Mar 31 1996
End Date:Dec 22 1999

Normality Test on Observations for wells listed below:

Well: 16C1 Position: Upgradient Observations:5

Scale Minimum Maximum Mean Std Dev
Original: 4.100 6.800 5.800 1.037
Log: 1.411 1.917 1.743 0.197

Pooled Statistics
Observations: 5

Statistic Original Log
Scale Scale
Mean: 5.800 1.743
Std Dev: 1.037 0.197
Skewness: -0.925 -1.088*
Kurtosis: -0.436 -0.263
Minimum: 4.100 1.411
Maximum: 6.800 1.917
CV: 0.179 0.113

Shapiro-Wilk Statistics

Test 5% Critical 1% Critical
Scale Statistic Value Value
Original: 0.8964 0.7620 0.6860




Log: 0.8519 0.7620 0.6860

* Indicates statistically significant evidence of non-normality.
GRIT/STAT Version 5.0




Parametric Prediction Interval
Report Printed February 2,2005

Facility:Haz. Waste Unit 16 - RAAP
Parameter: Dichloromethane (Methylene chloride(CAS Number:75-09-2)

ONE-TAILED UPPER PARAMETRIC PREDICTION INTERVAL

Observations (n): 5
Shapiro-Wilk (W):  0.8964
Critical W,a=0.01: 0.6860

Mean: 5.800 ppb
Std Dev: 1.037 ppb

DF: 4

Conf. Level (1-q): £:9506 0+ 99

Future Samples (k): 10
t-1-o0-: 7.1732

L !
Kappa: 7.8579

UL: 13.947 ppb
LL: -o0

Report Produced by GRITS/STAT 5.01

Page 1




s

Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = 16C1 All Results in ug/L.

| Meth

Analtve/Quarter

Chloroethane  cas# 75003
Third Quarter 2003 6.4 u 4.8 u u 1 207 82608
Fourth Quarter 2003 57 U 286 11 u 1 207 8260B
First Quarter 2004 U J U J U J u J U J 1 20.7 8260B
Second Quarter 2004 44 u 2.4 063 4 U 1 207 82608
Third Quarter 2004 4.2 U 2 U u 1 207 82608
Fourth Quarter 2004 4.9 U 25 U U 1 20.7 8260B
First Quarter 2005 76 J u J 37 J u 4 u J 1 20.7 8260B
Second Quarter 2005 U J U J U U 1 207 8260B
Third Quarter 2005 47 3 U J u J u J 1 20.7 82608
Fourth Quarter 2005 46 J U 26 J U U 1 20.7 8260B
First Quarter 2006 53 U U U U 1 207 82608
Second Quarter 2006 5 J U 2 4 U U 1 207 82608
Third Quarter 2006 5 u 07 J 07 J u 1 20.7 82608
Fourth Quarter 2006 58 u 1 U 1 207 8260B
First Quarter 2007 6.1 U 1 u 1 20.7 82608
Second Quarter 2007 52 u 1.4 u U 1 20.7 8260B

Diéthyi aihay T ———— i 056
Third Quarter 2003 12 4 u 12 J u U 12 - 8260B
Fourth Quarter 2003 30 U 14 u 0] 12 - 8260B
First Quarter 2004 24 U U u U 12 - 8260B
Second Quarter 2004 23 J uJ 13 J u J U J 12 - 82608
Third Quarter 2004 17 u u U 4] 12 - 82608
Fourth Quarter 2004 24 U J 9] U u J 12 - 82608
First Quarter 2005 29 U 14 U U 12 - 82608
Second Quarter 2005 20 u J 9.2 u J u J 12 - 8260B
Third Quarter 2005 30 U 15 U U 12 - 8260B
Fourth Quarter 2005 25 u 18 u U 12 - 8260B
First Quarter 2006 19 U U U U 12 - 82608
Second Quarter 2006 17 u §} u U 125 - 8260B
Third Quarter 2006 33 15 J 43 J 46 J U 12.5 - 8260B
Fourth Quarter 2006 20 U 125 - 8260B
First Quarter 2007 21 U 12.5 - 8260B
Second Quarter 2007 17 J 15 J 57 J 21 J u J 125 - 8260B

.Diméthyl o Casy s T —
Third Quarter 2003 6.6 J u 9.9 J u u 12 - 82608
Fourth Quarter 2003 U U U U U 12 - 8260B
First Quarter 2004 7 J u J 13 J u J U J 12 - 8260B
Second Quarter 2004 J U J 66 J u J v J 12 - 8260B
Third Quarter 2004 J U J uJ u J u J 12 - 82608
Fourth Quarter 2004 16 J uJ 12 4 u u J 12 - 8260B
First Quarter 2005 26 u 25 U U 12 - 8260B
Second Quarter 2005 15 u 14 U U 12 - 8260B
Third Quarter 2005 13 U u U U 12 - 82608
Fourth Quarter 2005 U u u u 12 - 8260B
First Quarter 2006 u .U u u u 12 - 8260B
Second Quarter 2006 U U U U 125 - 8260B
Third Quarter 2006 11 J uJ 32 J 28 J u J 12.5 - 82608
Fourth Quarter 2006 U U U U 125 - 8260B
First Quarter 2007 U u u 125 - 8260B
Second Quarter 2007 1" J U 74 26 J 12 J 125 - 8260B

See last page of this report for definitions. Lo, .
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Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells

Radford Army Ammunition Plant, Radford, Virginia
Upgradient well = 16C1 All Results in ug/L.

GP, Method
.l\ilethylene chloride CAS# 75-09-2
Third Quarter 2003 4.1 U U U U 1 13.95 82608
Fourth Quarter 2003 6.8 U U u U 1 13.95 8260B
First Quarter 2004 6.4 U u u U 1 13.95 8260B
Second Quarter 2004 57 U U U U 1 13.95 8260B
Third Quarter 2004 6 U A U A Uu A U A 1 13.95 8260B
Fourth Quarter 2004 6.4 U u U U 1 13.95 8260B
First Quarter 2005 6.8 J U U U U 1 13.95 82608
Second Quarter 2005 6.3 U u u U 1 13.95 8260B
Third Quarter 2005 6.2 U U U U 1 13.95 8260B
Fourth Quarter 2005 4.7 u u U U 1 13.95 82608
First Quarter 2006 4.9 U U u U 1 13.95 8260B
Second Quarter 2006 7 U U U U 1 13.95 8260B
Third Quarter 2006 U N U N U N U N 1 13.95 82608
Fourth Quarter 2006 U U U U 1 13.95 8260B
First Quarter 2007 6.3 U u u U 1 13.95 8260B
Second Quarter 2007 34 U U U V) 1 13.95 82608
1,1,2-Trichloro-1,2,2-Trifluoroethane ' cas# 76131 S S

Third Quarter 2003 U U u U U 1 - 82608
Second Quarter 2004 12 u J uJ u J u J 1 - 82608
Third Quarter 2004 u U U u 1 - 82608
Fourth Quarter 2004 U U U U U 1 - 82608
First Quarter 2005 1 u U U U 1 - 8260B
Second Quarter 2005 u U U u U 1 - 82608
Third Quarter 2005 u U U U U 1 - 82608
Fourth Quarter 2005 U ] U U U 1 - 8260B
First Quarter 2006 U U ) U V] 1 - 8260B
Second Quarter 2006 U U U u U 1 - 82608
Third Quarter 2006 u U U U U 1 - 8260B
Fourth Quarter 2006 ] U U U U 1 - 8260B
First Quarter 2007 U U U U U 1 - 8260B
Second Quarter 2007 ] U U U U 1 - 82608

See last page of this report for definitions. e, .
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Target Analyte Monitoring Results - HWMU-16 Point of Compliance Wells
Radford Army Ammunition Plant, Radford, Virginia

Upgradient well = 16C1 All Results in ug/L.
Analye/Quarter [_zecr | rémws | jemws | J6wCid JSWCIE QL ' GPS | Method

Definitions: QL Denotes permit required quantitation limit. U Denotes analyte not detected at or above QL. UA Denotes

analyte not detected at or above adjusted sample QL. J Denotes associated result is estimated. When used with "U" (i.e., “UJ”),
denotes analyte not detected at or above QL and QL is estimated. When used with "UA" (i.e., “UAJ”), denotes analyte not detected

at or above adjusted QL and adjusted QL is estimated. UN Denotes analyte concentration is less than the quantiation limit and five
times the blank concentration. Not reliably detected due to blank contamination. This qualifier used only for Appendix IX monitoring
event when results are reported to at or above the project detection limit. R Denotes result rejected. Q Denotes data validation qualifier.
CAS# Denotes Chemical Abstract Services registration number. X Denotes mass spectral confirmation not obtained-result suspect.

GPS Denotes Groundwater Protection Standards listed in Appendix G to Attachment 5 in the Final Hazardous Waste Post-Closure Care

Permit for Hazardous Waste Units 5, 7, 10, and 16 (October 4, 2002).
NS denotes not sampled. NA denotes not analyzed. “—* denotes not detected (pre-2nd Quarter 2003) or not available / not sampled

(beginning 2nd Quarter 2003).

Notes:

-Appendix IX Groundwater Monitoring Events:

Third Quarter 2003, Second Quarter 2004, Second Quarter 2005, Third Quarter 2006, Second Quarter 2007

For Appendix IX monitoring events, all results evaluated to detection limit. See laboratory data deliverable for detection limit.

-9/30/2003: Verification sampling event for 16C1 (heptachlor) and 16C1B (Endrin). Verification results: all results reported
not detected to detection limit. Original results 0.067 ng/l and 0.39 ng/l, respectively. Confirmation results reported in this table.
-9/30/2003: Verification sampling event for 16C1 (chloroethane, ethyl ether, methyl ether, methylene chloride) and

16MW?9 (chloroethane, ethyl ether, methyl ether). Verification results: all results confirmed original analysis. Original results
reported in this table.
-June 21, 2004: Verification event for 8260B 16C1 (1,1-dichloroethene and 1,1,2-trichloro-1,2,2-triflucroethane).

Verification results: all not detected except 1,1,2-trichloro-1,2,2-trifluoroethane added to quarterly analyte list beginning 3Q 2004.
Due to laboratory error, Appendix IX results for semivolatiles (Method 8270C) will be presented in 3Q 2004. Verification event results
for 16WC1B and 16C1 (8081A) -- all verification results were not confirmed.
+07/27-28/2005. Verification event for 16WC1B (Mercury Method 7470A.) Not detected in verification sample.
Also, verification event for 16C1, 16WC1B-8081A. and 16C1, I6MW9, 16 WC1tA-ethanol. All verification results not detected.

Verification results used.
1.06/19/2007. Verification event for 16WC1B and 16MW9 thallium Not detected in verification sample. Verification results used.

See last page of this report for definitions. Lo, )
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Data Validation Summary
Second Quarter 2009 Groundwater Monitoring Event

Annual Monitoring under 40 CFR 264 Appendix IX

Post Closure Care Permit Hazardous Waste Management Units 5, 7, 10 and 16
Radford Facility Army Ammunition Plant, Radford, Virginia

EPA ID# VAI1210020730

Draper Aden Associates performed data validation of the analytical results for the Second
Quarter 2009 semiannual groundwater monitoring event at Hazardous Waste Management Units
(HWMUs) 5, 7, 10, and 16 located at the Radford Facility Army Ammunition Plant (RFAAP) in
Radford, Virginia. The monitoring event also served as annual monitoring under 40 CFR 264
Appendix IX. The following information summarizes the data validation review.

Sample Collection/Analytical Services

Draper Aden Associates of Blacksburg, Virginia collected all groundwater samples during April
6-21, 2009. Select samples for select analyses were re-sampled by Draper Aden Associates on
June 10-11, 2009 to confirm or refute initial detections of new newly identified Appendix IX
target analytes. See attached data validation reports for affected sample locations and analyses.

Samples were submitted for laboratory analysis via courier to CompuChem, a Division of
Liberty Analytical, of Cary, North Carolina, or Lancaster Laboratories, Lancaster, Pennsylvania.
Select analyses were previously performed by ProChem Analytical, Inc., of Elliston, Virginia.
However, ProChem Analytical, Inc. ceased operations for environmental analysis is July 2008.

Receipt of Monitoring Event Data

On behalf of Alliant Techsystems Inc., each laboratory submitted results to Draper Aden
Associates in a final certificate of analysis which included analytical results as well as relevant
documentation to verify and validate the results. The final certificate of analysis for the event
was received on June 4, 2009.

Verification Events
Verification sampling was required and conducted on June 10 and 11, 2009 to confirm or refute
detections of concern reported for the Second Quarter 2009 monitoring event. Results of the

verification event are reported in the permit required semiannual groundwater monitoring report.
No new Appendix IX target analytes were detected in Second Quarter 2009.

PRG3R0 B0 Z0B RO 204-0TWORK Validrie s P Validarion 2020069 70510 SUMMARY - JCF doo




Summary of Monitoring Event Data by Analytical Method

Certificates of analysis were received from each laboratory in the following sample delivery
groups (SDGs):

Summary of Required Analytical Methods and SDGs

Analytical Method Hazardous Waste Management Unit
HWMU 5 HWMU 7 HWMU 10 HWMU 16
82608 Volatiles SDG RAD14 SDG RADI13 SDG RAD12, SDG RAD09
RADI17
8270C Semivolatiles SDG SDG SDG 904109 SDG 0904069
904138/0904139 0904096/0904097
80814 Pesticides SDG 0904138 SDG 0904096 SDG 904109 SDG 0904069
81514 Herbicides SDG 0904138 SDG 0904096 SDG 904109 SDG 0904069
6020 Inorganics SDG SDG: SDG 904109 SDG 0904069
904138/0904139 | 0904096/0904097
9014 Cyanide SDG 0904138 SDG: SDG 904109 SDG 0904069
0904096/0904097
9034 Sulfide SDG 0904138 SDG: 0904096 SDG 904109 SDG 0904069
9065 Phenolics SDG 0904138 SDG: 0904096 SDG 904109 SDG 904109
74704 Mercury SDG SDG: SDG 904109 SDG 0904069
904138/0904139 | 0904096/0904097

Each final certificate of analysis was complete in its presentation and the data were of acceptable
quality. Chains of custody and permit required target analytes are provided in each SDG.

Data Analysis and Validation

All samples were analyzed by SW-846 Method requirements (Test Methods for Evaluating Solid
Wastes - Physical and Chemical Methods, USEPA SW-846, 3rd edition - Final Update I, 1I/1IA
and I11). All data were evaluated in general accordance with:

e Test Methods for Evaluating Solid Wastes - Physical and Chemical Methods, USEPA
SW-846, 3rd edition - Final Update I, II/IIA and III)

e USEPA Contract Laboratory Program National Functional Guidelines for Organic Data
Review, October 1999 and USEPA Contract Laboratory Program National Functional
Guidelines for Superfund Organic Methods Data Review, June 2008, where applicable).

o USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review, October 2004

Draper Aden Associates of Blacksburg, Virginia performed a comprehensive data validation,
including recalculation of 10% of the data, except where noted. For each HWMU, data
validation reports and a summary table of data validation results are provided as an attachment
(Appendix A — data validation summary tables, Appendix B — data validation reports [CD
ROM])).




Reporting of Results

Compliance well results were reported to at or above the detection limit for the target analytes
(constituents) listed in Appendix IX to 40 CFR Part 264 as presented in Appendix I of
Attachment 1 of the Final Post-Closure Care Permit. Detection limits were based on latest
laboratory method detection limit. Plume well results were reported to at or above the permit
quantitation limit for the constituents listed in the semiannual compliance monitoring lists.
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Appendix IX Monitoring Event
Monitoring Event: Second Quarter 2009

Quantitation Detection
Analyte Limit/QL (ug/L) Limit/DL (ug/L)

Method 6020

Laboratory: CompuChem, a Dtvzszon of Ltberty Analyttcal Cary, NC

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc

Method 747OA

Laboratory CompuChem, a Dtvtswn of Lzberty Analyttcal Cary, NC

__Mercury 2 02

Laboratory: k CompuCheni, a Division of Liberty Analytical, Cary, NC

Aldrin 0.05 0.005
alpha-BHC 0.05 0.005
beta-BHC 0.05 0.005
delta-BHC 0.05 0.005
gamma-BHC 0.05 0.005
Chlordane 0.86 0.86
4,4'-DDD 0.1 0.01
4,4'-DDE 0.1 0.01
4,4'-DDT 0.1 0.01
Dieldrin 0.1 0.01
Endosulfan I 0.05 0.005
Endosulfan II 0.1 0.01
Endosulfan sulfate 0.1 0.01
Endrin 0.1 0.01
Endrin aldehyde 0.1 0.01
Heptachlor 0.05 0.045
Heptachlor epoxide 0.05 0.005
Methoxychlor 0.5 0.05

Toxaphene - o . 215_,, e 1 )

Laboratory CompuChem, a Dtvtston of Ltberty Analyttcal Cary, NC

2,4-Dichlorophenoxyacetic acid 5 1

Dinoseb 2.5 0.5
Silvex 2.5 0.2
2,4,5-Trichlorophenoxyacetic acid 2.5 0.2
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Appendix IX Monitoring Event
Monitoring Event: Second Quarter 2009

Quantitation Detection

» Analyte Limit/QL (ug/L) Limit/DL (ug/L)

Laboratory: Lancaster Laboratories, Lancaster, PA

Acetone 10 3

Acetonitrile 20 7

Acrolein 25 5

Acrylonitrile 5 1

Allyl chloride 0.5 0.1
Benzene 0.5 0.1
Bromobenzene 0.5 0.1
Bromochloromethane 0.5 0.1
Bromodichloromethane 1 0.1
Bromoform 0.5 0.1
2-Butanone 10 1

n-Butyl alcohol 50 20
tert-Butyl alcohol 10 4

n-Butylbenzene 0.5 0.1
sec-Butylbenzene 0.5 0.1
tert-Butylbenzene 0.5 0.1
Carbon disulfide 0.5 0.4
Carbon tetrachloride 1 0.1
Chlorobenzene 0.5 0.1
Chloroethane 1 0.1
2-Chloroethyl vinyl ether 0.5 . 0.1
Chloroform 1 0.1
Chloromethane 1 0.2
Chloroprene 0.5 0.1
2-Chlorotoluene 0.5 0.1
4-Chlorotoluene 0.5 0.1
Cyclohexane 0.5 0.1
Dibromochloromethane 0.5 0.1
1,2-Dibromo-3-chloropropane 0.5 0.2
1,2-Dibromoethane 0.5 0.1
1,2-Dichlorobenzene 0.5 0.1
1,3-Dichlorobenzene 0.5 0.1
1,4-Dichlorobenzene 0.5 0.1
trans-1,4-Dichloro-2-butene 5 1

Dichlorodifluoromethane 1 0.1
1,1-Dichloroethane 1 0.1
1,2-Dichloroethane 1 0.1
1,1-Dichloroethene 0.5 0.1
¢is-1,2-Dichloroethene 0.5 0.1
trans-1,2-Dichloroethene 0.5 0.1
1,2-Dichloropropane 0.5 0.1
1,3-Dichloropropane 0.5 0.1
2,2-Dichloropropane 0.5 0.1
1,1-Dichloropropene 0.5 0.1
cis-1,3-Dichloropropene 0.5 0.1
trans-1,3-Dichlorepropene 0.5 0.1
Diethyl ether 12.5 1.1
Dimethyl ether 12.5 0.1
1,4-Dioxane 100 20
Ethyl acetate 5 1

Ethanol 250 50
Ethylbenzene 1 0.1
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Appendix IX Monitoring Event
Monitoring Event: Second Quarter 2009

Quantitation Detection

Analyte Limit/QL (ug/L) Limit/DL

Method:

Laboratory: Lancaster Laboratories, Lancaster, PA

Ethyl methacrylate 0.5 0.1
Ethylene oxide 20 5

Hexachlorobutadiene 0.5 0.1
Hexachloroethane 0.5 0.1
2-Hexanone S 1

Isobutyl alcohol 25 10
Isopropylbenzene 0.5 0.1
Isopropylether 0.5 0.1
4-Isopropyltoluene 0.5 0.1
Methacrylonitrile 5 1

Bromomethane 0.5 0.1
Todomethane 0.5 0.1
Methyl methacrylate 0.5 0.1
4-Methyl-2-pentanone 5 1

Methyl tert-butyl ether 0.5 0.1
Dibromomethane 0.5 0.1
Methylene chloride 1 02
Naphthalene 0.5 0.1
Pentachloroethane 0.5 0.2
1-Propanol 1000 5

2-Propanol 100 50
Propionitrile 10 2

n-Propylbenzene 0.5 0.1
Styrene 0.5 0.1
1,1,1,2-Tetrachloroethane 0.5 0.1
1,1,2,2-Tetrachloroethane 0.5 0.1
Tetrachloroethene i 0.1
Tetrahydrofuran 5 2

Toluene 1 0.1
1,2,3-Trichlorobenzene 0.5 0.1
1,2,4-Trichlorobenzene 0.5 0.1
1,1,1-Trichloroethane 1 0.1
1,1,2-Trichloroethane 0.5 0.1
Trichloroethene 1 0.1
Trichlorofluoromethane 1 0.1
1,2,3-Trichloropropane 1 0.3
1,1,2-Trichloro-1,2,2-Trifluoroethane 1 0.2
1,2,4-Trimethylbenzene 0.5 0.1
1,3,5-Trimethylbenzene 0.5 0.1
Vinyl acetate 0.5 0.2
Vinyl chloride 0.5 0.1
Xylenes (Total) 3 1
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Appendix IX Monitoring Event
Monitoring Event: Second Quarter 2009

Quantitation Detection

Analyte Limit/QL (ug/L) Limit/DL (ug/L)
Method 8270C b T

Laboratary CompuChem, a DlVlSloll 0f Ltberty Analyttcal Cary, NC

Acenaphthene 5 1
Acenaphthylene S 1
Acetophenone S 1
2-Acetylaminofluorene 5 1
4-Amincbiphenyl 5 1
Aniline 5 1
Anthracene 5 1
Aramite 5 1
Benzo[a]anthracene 5 1
Benzo[b]fluoranthene 5 1
Benzo[k|fluoranthene 5 1
Benzo[ghi]perylene 5 1
Benzo(a)pyrene 5 1
1,4-Benzenediamine 50

Benzyl alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloro-1-methylethyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
p-Chloroaniline
Chlorebenzilate
p-Chloro-m-cresol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene

Diallate
Dibenz(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophenol

—'MMMLALALAMLALALAU\(JIU\MLI\MO\MUIM(J\

_p,_.,_.,..._,,_.,_.,...,.;,..,._.,_.,_.,._,._.,_.,_.,._.,_.,__.,_.,._._‘._._.,_._.,_.
o

Diethyl phthalate 0

0,0-Diethyl O-2-pyrazinyl S

Dimethoate 5

p-(Dimethylamino)azobenzene 5
7,12-Dimethylbenzfalanthracene 5

3,3'-Dimethylbenzidine 5

a,a-Dimethylphenethylamine 50 10
2,4-Dimethylphenol 5 1
Dimethyl phthalate 5 1
m-Dinitrobenzene 5 1
4,6-Dinitro-o-cresol 10 2
2,4-Dinitrophenol 10 2
2,4-Dinitrotoluene 10 1
2,6-Dinitrotoluene 10 1
Di-n-octyl phthalate 5 1
Diphenylamine 10 1
Disulfoton 5 1
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Appendix IX Monitoring Event
Monitoring Event: Second Quarter 2009

Quantitation Detection
Limit/QL (ug/L) Limit/DL (ug/L)

Ethyl methanesulfonate
Famphur

Fluoranthene

Fluorene
Hexachlorobenzene

G Lt W ta
— e = e A

Hexachlorocyclopentadiene
Hexachlorophene 500 88
Hexachloropropene
Indeno(1,2,3-cd]pyrene
Isodrin

Isophorone

Isosafrole

Kepone

Methapyrilene
3-Methylcholanthrene
Methyl methane sulfonate
2-Methylnaphthalene
Methy! parathion
2-Methyiphenol

3 & 4-Methylphenol

A h th L Lh L th L b L

wn o=
o

1,4-Naphthoquinone
1-Naphthylamine 5
2-Naphthylamine

o-Nitroaniline 10
m-Nitroaniline 10
p-Nitroaniline 20
Nitrobenzene 10
o-Nitrophenol 5

4-Nitroquinoline-1-oxide 5
N-Nitrosodi-n-butylamine

N-Nitrosodiethylamine

N-Nitrosodimethylamine

N-Nitrosodiphenylamine

N-Nitrosodipropylamine

N-Nitrosomethylethylamine

1

1

1

1

1

5

5

1

1

1

1

1

2

1

1

1

1

2

1

1

1

p-Nitrophenol 10 2
1

5 1
S 1
5 1
5 1
S 1
S 1
N-Nitrosomorpholine 5 1
N-Nitresopiperidine S i
N-Nitrosopyrrolidine 5 1
5-Nitroso-o-toluidine 5 1
Parathion S 1
Pentachlorobenzene 5 1
Pentachloronitrobenzene 5 1
Pentachlorophenol 1 2
Phenacetin 5 1
Phenanthrene 5 1
Phenol 5 1
Phorate 5 1
2-Picoline S 1
Pronamide 5 1
Pyrene 5 1
5 1

Pyridine
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Appendix IX Monitoring Event
Monitoring Event: Second Quarter 2009

Quantitation Detection
Analyte Limit/QL (ug/L) lelt/DL (ugIL)

Method - »8270C

Laboratory. CompuChem, a Dzvtswn of Lzberty Analyttcal Cary, NC

Safrole 5 1
Sulfotep 5 1
1,2,4,5-Tetrachlorobenzene 5 1
2,3,4,6-Tetrachlorophenol 5 1
0-Toluidine 5 1
2,4,5-Trichlorophenol S 1
2,4,6-Trichlorephenol 5 1
0,0,0-Triethyl phosphorothioate 5 1
ym—Trlmtrobenzene 3 5

Laboratory CompuChem,k a Division of Liberty Analyrical, Cary, NC

20 35

Laboratory: CompuChem, a Division of Libérty Analytical, Cary, NC

Sulflde o ) e VlOOO . . N 660,

Method 9065

Laboratory CompuChem, a Dtvzston of Lzberty Analyttcal Cary, NC

Total Recoverable Phenolics 60 18
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Data Validation Summary
Fourth Quarter 2009 Semiannual Groundwater Monitoring Event

Post Closure Care Permit Hazardous Waste Management Units 5, 7, 10 and 16
Radford Facility Army Ammunition Plant, Radford, Virginia
EPA ID# VAI210020730

Draper Aden Associates performed data validation of the analytical results for the Fourth Quarter
2009 semiannual groundwater monitoring event at Hazardous Waste Management Units
(HWMUS) 5, 7, 10, and 16 located at the Radford Facility Army Ammunition Plant (RFAAP) in
Radford, Virginia. The following information and attached tables summarize the data validation
results.

Sample Collection/Analytical Services

Draper Aden Associates, of Blacksburg, Virginia, collected all groundwater samples during
October 6-27, 2009. The chain of custody and the permit required target analyte list for each
HWMU is provided as an attachment. Samples were collected from all required locations.

Samples were submitted for laboratory analysis via courier to CompuChem, a Division of
Liberty Analytical, of Cary, North Carolina, or Lancaster Laboratories, Lancaster, Pennsylvania.
A summary table of the required analyses and identification of the analyzing laboratory is
provided below.

Receipt of Monitoring Event Data

On behalf of Alliant Techsystems Inc., each laboratory submitted results to Draper Aden
Associates in a final certificate of analysis which included analytical results as well as relevant
documentation to verify and validate the results. The final certificate of analysis for the event
was received on December 19, 2009,

Summary of Monitoring Event Data by Analytical Method

Certificates of analysis were received from each laboratory in the following sample delivery
groups (SDGs):




Summary of Required Analytical Methods and SDGs

Hazardous Waste Management Unit (HWMU)
Analytical Method HWMU § HWMU 7 HWMU 10 HWMU 16 Laboratory
82608 Volatiles SDG RAD25 NA SDG RAD24 SDG RAD22 Lancaster
8270C Semivolatiles SDG 0910223 SDG (910166 SBG 0910176 SDG 0910073 CompuChem
80814 Pesticides NA NA NA NA NA
81514 Herbicides NA NA NA NA NA
6020 Inorganics SDG 0910223 SDG SDG 0910176 SDG 0910073 CompuChem
0910166/0912007
9012/90108 Cyanide NA SDG 0910166 SDG 0910176 NA CompuChem
SDG 1001150
9034 Sulfide NA NA NA NA NA
9065 Phenolics NA NA NA NA NA
74704 Mercury SDG 0910223 SDG 0910166 SDG 0910176 SDG 0910073 CompuChem

NA - Denotes analysis not applicable/analysis not required.

Each final certificate of analysis was complete in its presentation and the data were of acceptable
quality. Chains of custody and permit required target analytes are provided in each SDG.

Data Analysis and Validation

Samples were analyzed by SW-846 Method requirements (1est Methods for Evaluating Solid
Wastes - Physical and Chemical Methods, USEPA SW-846, 3rd edition - Final Update I, 1I/IIA

and ITT). Data, except where noted below, were evaluated in general accordance with:

o USEPA Region Il Modifications To The Laboratory Data Validation Functional
Guidelines For Evaluating Inorganic Analyses, April 1993.

s  USEPA Region I Modifications To The National Functional Guidelines for

Organic Data Review, September 1994,

o USEPA Region I Innovative Approaches for Validation of Organic and
Inorganic Data Standard Operating Procedures M-1 and IM-1, June 1995,

modified, and the analytical method.

Draper Aden Associates of Blacksburg, Virginia, performed data validation as detailed in the
attached data validation reports. For each HWMU, data validation reports and a summary table

of data validation results are provided as an attachment.
Review was limited to the following items, where applicable:

Data package completeness

Chain of custody

Holding time/preservation

Initial and continuing calibrations
Blanks

Interference check sample (inorganics)
Surrogates

Matrix spike/matrix spike duplicate/(MS/MSD) samples
Laboratory conirol samples (LCS)
Internal standards

Field duplicate

Laboratory duplicate (inorganics)




s Serial dilution (inorganics)
e Target analyte identification and quantitation
e Other — as noted

Reporting of Results

For this event, compliance well and plume well results were reported to at or above the permit
guantitation limit (QL).

Each final certificate of analysis was complete in its presentation and the data were of acceptable
quality. A summary of the data evaluation by analytical method is provided below.

The chain of custody documentation was complete, except where noted below. The laboratory
received the samples on ice and in good condition, with custody seals intact. Technical holding
time and preservation criteria were met. The data set demonstrated the laboratory’s ability to
achieve the permit QL, unless noted below,

SW-846 Method 8260B/5030B-Volatile Organic Analytes- 25 ml purge volume, unless noted

Calibration, blank, surrogate, MS/MSD, LCS, internal standards, sample/field sample duplicate
results, and target analyte identification and quantitation were met, except where noted below. The
MS/MSD samples were analyzed on project samples as noted on the chain of custody. A trip blank
was analyzed for each day of sample collection. A blind field duplicate was collected and analyzed
for the required target analytes. No target analytes were detected in the sample/field duphicate
sample unless noted below. Deviations from specific QA/QC criteria that were identified during
the data review process are summarized below.

HWMU 5

o Sample/Field Sample Duplicate results- SWC21/5WDUP- This applied to trichloroethene
only (1.9/1.9 ug/l). The RPD criteria were met and no data qualification was required.

o Toluene was reported in the trip blank for each of the two days of sample collection.
Toluene results were attributed to vendor vial contamination (see attached correspondence
from Lancaster Laboratories). Toluene was not detected at or above the permit QL in any
project sample.

e The certificate of analysis was revised to reflect the correct QL.

HWMU 10

e Sample/Field Sample Duplicate results - 10D3/10DUP - This applied to chloroform only
(16/17 ug/l). The RPD criteria were met and no data qualification was required.

e 2-Propanol recovered low in the LCS.  2-Propanol sample results for all monitoring
locations, except for 10D3D, were validated and qualified "UJ” to note an estimated QL
due to the low LCS recovery. 2-Propanol reported above the QL in 10D3D was not
influenced by the low LCS recovery.

e 2-Propanol was analyzed via Method 8260B using a 5 ml purge volume and no data
qualification was required.

e The following samples required an additional analysis in dilution to report the final result:
10D4 (chloroform), 10D3D (acetone), and 10D3D (2-propanol). For these target analytes,
the result from the undiluted initial analysis exceeded the instrument calibration range
requiring the dilution. Final results were reported within the instrument calibration range
and dilution factors were correctly applied.

3




HWMU 16

Final results were revised to report the correct QI

Toluene was reported below the permit QL in the trip blank for each of the three days of
sample collection. These results for toluene were attributed to vendor vial contamination
(see attached correspondence).

Chloromethane recovered low in the LCS. Chloromethane was not detected in any
sample at or above the QL and results for chloromethane were qualified “UJ” to note that
the QL. 1s estimated due to this QC deficiency.

Sample 16C1 was analyzed in dilution to obtain the final result for diethyl ether.

The permit required QL 1s 12.5 ug/l for both diethyl ether and dimethyl ether. The
laboratory reported the QL for each analyte as 13 pg/l due to rounding. Draper Aden
Associates revised the QL to 12.5 pg/l and no revision was requested.

SW-846 Method 8270C/3510C- Semivolatile Organic Analytes

Calibration, blank, surrogate, MS/MSD, I.CS, internal standards, sample/field sample duplicate
results, and target analyte identification and quantitation were met, except where noted below. The
MS/MSD samples were analyzed on project samples as noted on the chain of custody. No target
analytes were detected in the sample/field duplicate sample. Dewviations from specific QA/QC
criteria that were identified during the data review process are summarized below.

HWMU 5

The final reported result for bis(2-ethylhexyl) phthalate for sample SWC21 was reported
from the field duplicate result as not detected at or above the permit QL. The field
duplicate result was used to refute the SWC21 result for this analyte, 23 png/l
Laboratory blank contamination is suspected.

The laboratory incorrectly reported a QL of 20 ng/l instead of 10 pg/l for 2-nitroaniline
(o-nitroaniline). The low calibration point of the curve for this analyte supports a QL of
10 pg/l. Draper Aden Associates corrected these QL values and no revision was
requested.

The laboratory reported a QL of 10 pg/l for bis-2(ethylhexylphthalate). The low
calibration point of the initial calibration curve and the MDL study supports a QL of 6
pg/l, the USEPA MCL. The final QL for this target was reported at 6 pg/l. A revision to
the certificate of analysis was not requested.

The tune amount (50 ng) was not noted in the certificate of analysis. The tune amount
has been 50 ng historically and no data qualification was required.

HWMU 7

[ ]

The initial calibration standard RSD exceeded 15% for 2,4-dinitrophenol and all results
for this target analyte was qualified as estimated.

The laboratory incorrectly reported a QL of 20 pg/l instead of 10 pgl for 2,4-
dinitrophenol and 4-nitrophenol. The low calibration point of the curve for each analyte
supports a QL of 10 ug/l. The laboratory revised the final results to reflect the correct
QL.

The laboratory reported a QL of 10 pg/l for bis-2(cthylhexylphthalate). The low
calibration point of the initial calibration curve and the MDL study supports a QL of 6




ug/1, the USEPA MCL. The final QL for this target was reported at 6 pg/l. A revision to
the certificate of analysis was not requested.

The LCS/MS/MSD recovery for p-nitrophenol was less than 45% (32/35%R). The
reported recoveries for p-nitrophenol were within the laboratory specified quality control
limits {10-100%) and no data qualification was required.

The tune amount (50 ng) was not noted in the certificate of analysis. The tune amount
has been 50 ng historically and no data qualification was required.

HWMU 10

The tune amount (50 ng) was not noted in the certificate of analysis. The tune amount
has been 50 ng historically and no data qualification was required.

HWMU 16

The Chain of Custody was amended by the laboratory to note that the samples were
received at the correct temperature. This information was provided as a revision.

The extraction log was omitted from the certificate of analysis and provided as a revision.
The tune amount (50 ng) was not noted in the certificate of analysis. The tune amount
has been 50 ng historically and no data qualification was required.

SW-846 Method 6020/3005A—Inorganics-total

Calibration, blank, interference check sample, MS/MSD/DUP, LCS, internal standards, serial
dilution, sample/field sample duplicate results, and target analyte identification and quantitation
were met, except where noted below. MS/MSD analyses were performed on project samples as
noted on the chain of custody. Deviations from specific QA/QC criteria that were identified
during the data review process are summarized below. The field duplicate/sample results
exhibited acceptable precision, where applicable, except where noted.

HWMU 5

Sample/Blind Field Sample Duplicate results - SWC21/5SWDUP- This applied to barium
(15.9/15.9 ug/l), beryllium (3.1/3.1 pg/l), chromium (10.7/13.4 pg/l), cobalt (77.9/79.0
rg/l), copper (7.1/7.6 pg/l), nickel (40.1/41.0 pg/l), and zinc (48.3/50.5 pg/l). The RPD
between chromium results was >20 and qualified as estimated. The remaining RPD
criteria were met and no other data qualification was required.

The MSD for beryllium recovered at 126%, just above the upper control limit of 125%.
The MS recovered within control limits but the post-digestion spike for beryllium
recovered high. Detected results for beryllium (SWC21/DUP) were qualified as
estimated.

HWMU 7

Sample/Blind Field Sample Duplicate results - 7TWCA/7WDUP- This applied to barium
(29.3/28.6 pg/l) and nickel (12.5/13.0 pg/l). The RPD criteria were met and no data
qualification required.

The final reported results for copper, lead and zinc for sample 7WCA were obtained from
the field duplicate (7WDUP) results. The field duplicate was used to verify that copper,
lead, and zinc were not detected at or above the permit QL. Results for these analytes
were qualified as estimated due to the discrepancy between sample and field duplicate
results.




The reported result for arsenic in sample 7W13 was inconsistent with historical results.
The laboratory was requested to re-digest and reanalyze sample 7W13 for arsenic only.
The laboratory could not reanalyze the sample by Method 6020 due to instrument failure
and the sample was reanalyzed by Method 6010B. The permit specified QL of 10 pg/l for
arsenic was achieved by Method 6010B. The final arsenic result for 7W13 was reported
as not detected at or above the permit QL.

HWMU 10

Sample/Blind Field Sample Duplicate results - 10D3/10DUP - This applied to barium
only (105/109 pg/l). The RPD criteria were met and no data qualification was required.

HWMU 16

Sample/Blind Field Sample Duplicate results - 16C1A/16WDUP - This applied to barium
(199/207 pg/l) and cobalt only (8.8/8.4ug/l). The RPD criteria were met and no data
qualification was required.

One or more of the internal standards Sc45, In115, and Bi209 recovered low in samples
16C1, 16MWSE, 16MW9, 16 WDUP, 16WCIB, and 16 WC2B and the reported results for
analytes associated with these internal standards were qualified estimated as follows:
16C1 (silver, cadmium, lead)

16MW8 (vanadium, chromium, cobalt, nickel, copper, zinc, arsenic, selenium, silver,
cadmium)

16MW9, 16WDUP, 16WCIB (vanadium, chromium, cobalt, nickel, copper, zinc,
arsenic, selenium, silver, cadmium, lead)

16WC2B (vanadium, chromium, cobalt, nickel, copper, zinc, arsenic, selenium)

Final results were revised to report the correct QL for mercury, noted below. Results for
Method 6020 were not revised.

SW-846 Method 7470A— Mercury-total

HWMUs 5, 7, 10, 16

Calibration, blank, MS/MSD, LCS, sample/field sample duplicate results were within control limits
except where noted below. MS/MSD analyses were performed on project samples as noted on the
chain of custody. Mercury was not detected in the sample/blind field duplicate sample.

Sample results were reviewed for transcription errors from the instrument data to the laboratory
report and no errors were noted. Deviations from specific QA/QC criteria that were 1dentified
during the data review process are summarized below.

HWMU 16

Final results were revised to report the correct QL.




SW-846 Method 90124/9010B— Cyanide
HwWMUs 7, 10

Calibration, blank, MS/MSD, LCS, sample/field sample duplicate resulis were met, except where
noted below. The MS/MSD samples were analyzed on project samples as noted on the chain of
custody. Cyanide was not detected in the sample/field duplicate sample. Sample results were
reviewed for transcription errors from the instrument data to the laboratory report and no errors
were noted. Cyanide was not detected at or above the permit QL in any sample. No deviations
from specific QA/QC criteria were identified during the data review process.

HWMU10
e The post-preservation pH of sample 10D4 collected 10/21/2009 was 9 SU and not >12
SU as required per Method 9012A. The sample was recollected for cyanide on
10/27/2009 and the pH criterion was met. However, the laboratory inadvertently did not
analyze the sample. Draper Aden Associates re-sampled momtoring well 10D4 on
January 25, 2010 for cyanide. The result was received via email on January 27, 2010.
Cyanide was not detected at or above the permit QL.




DATA VALIDATION REVIEW ITEMS-SAMPLE PAPERWORK

QC DELIVERABLES PACKAGE — SAMPLE PAPERWORK:

1. Was the chain of custody included in the data deliverable package? M YES O NO
2. Was custody transfer between different parties dated and signed? M YES [ NO
2, Did the chain of custody document sampler signature, sample locations,
date and time of sampling and analyses requested? M YES O NO
3 Were the sample results included for all sample locations? M YES £l NO
4. Did the laboratory report all required target analytes? M YES O NO
End of page

DATA EVALUATION FOR SW-846 METHOD 82608 (GC/MS) VOLATILE ORGANICS
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QC DELIVERABLES PACKAGE:
¥ Project specific target analytes reported at or above required permit QL
MDL study performed for all target analytes and supports required QL-not reviewed
[ Passed single blind performance evaluation sample within 12 momnths
M Electronic data file reviewed

TECHNICAL HOLDING TIME AND PRESERVATION REVIEW CRITERIA:
B 14-day sample holding time
B Samples received at <6°C, zero headspace
B! Preparation Method 5030C, 25 ml purge volume

GC/MS INSTRUMENT PERFORMANCE CHECK REVIEW CRITERIA:
B4 Instrument performance check solution was analyzed at the beginning of each 12-hour period of
standard and/or sample analysis

INITIAL GC/MS CALIBRATION REVIEW CRITERIA:

Target analytes included in the ICAL

ICAL consisted of 5 calibration standards (or more, as needed)

Lowest concentration calibration standard at or below the associated MCL, regulatory compliance,
action limit, or required QL

No calibration standards were removed from curve that would negatively impact the data integrity
Each target analyte %RSD < 15%

Correlation coefficient or coefficient of determination >0.99 for target analytes with 215 % RSD

HERN HEE

CALIBRATION VERIFICATION REVIEW CRITERIA:
B Calibration verification standard analyzed at the beginning of each 12-hour period following the
instrument performance check analysis and prior to the method blank and sample analysis
M % Difference/Drift of target analytes within + 25.0%

BLANK REVIEW CRITERIA:
M Method/extraction blank analyzed on each GC/MS systern used for sample analysis
M Trip Blank-one per day of collection.

SURROGATE REVIEW CRITERIA:
B The following surrogates (or others as allowed) were used and within the specified range
- dibromofluoromethane { 80-120%), 4-bromofluorcbenzene (80-120%)
- toluene-dg (80-120%), 1,2-dichloroethane-d, (80-120%)

MATRIX SPIKE | MATRIX SPIKE DUPLICATE (MS/MSD) / LABORATORY CONTROL
SAMPLE (LCS) REVIEW CRITERIA:

B MS/MSD and LCS analyzed; MS/MSD and LCS within range

B Project specific analytes -%R 75-130%, RPD <10

i Independent source

INTERNAL STANDARDS REVIEW CRITERIA:
B The following internal standards (or others as allowed) were used
-fluorobenzene or 1,4-difluorobenzene, chlorobenzene-d; 1,4-dichlorobenzene-d,
B Internal standard areas within + 50% of last calibration verification
[ Internal standard retention times within + 30 seconds of last calibration verification

TARGET ANALYTE IDENTIFICATION REVIEW CRITERIA:

¥ Results were consistent with historical data. New detections evaluated as follows:

M RRTs of the reported analytes within £ 0.06 RRT units of the standard RRT

B Sample spectra versus laboratory standard spectra criteria were evaluated:
-Characteristic ions maximized in the same scan or within one scan of each other
-Characteristic ions present in the standard spectra were present in the sample spectra for

analytes detected above the QL

-Relative intensities of the ions between the standard and sample spectra were within +30%.




DATA EVALUATION FOR SW-846 METHOD 82608 (GC/MS) VOLATILE ORGANICS (Con’t)

K. TARGET ANALYTE QUANTITATION REVIEW CRITERIA:

&

]
%]

Results are consistent with historical data. New detections evaluated as follows:

- Ifanalyte %RSD was 15% or less, use average relative response factor for quantitation.

- Ifanalyte %RSD was greater than 15%, use first or higher order regression fit of five
calibration points (6 calibration points for 2™ order)

Results that exceed the initial calibration range were reanalyzed at a higher dilution

Analyte concentrations recorded on the sample quantitation reports were accurately transferred to
the sample summary sheets (laboratory report)

L. REPORTING:

HEEE

Detected analytes or results requiring validation are presented on the attached data validation report
Results reported at or above permit QL

Results reported within instrument calibration range

Sample/blind field duplicate RPD <2{), where applicable
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DATA EVALUATION FOR SW-846 METHOD 8270C (GC/MS) SEMIVOLATILE ORGANICS

QC DELIVERABLES PACKAGE:
[ Passed single blind performance evaluation sample within 12 months (not evaluated)
M Electronic data file reviewed

TECHNICAL HOLDING TIME AND PRESERVATION REVIEW CRITERIA:
M Holding time: 7-day sample collection to extraction / 40-day extraction to analysis
M Samples received at <6°C)
M Extraction Method 3510C used

GC/MS INSTRUMENT PERFORMANCE CHECK REVIEW CRITERIA:
i Instrument performance check solution analyzed at the beginning of each 12-hour period of
standard and/or sample analysis

INITIAL GC/MS CALIBRATION REVIEW CRITERIA:

Target analytes included in the ICAL

ICAL consisted of a minimum of 5 calibration standards (or more, as needed)

Lowest concentration calibration standard at or below the associated MCL, regulatory compliance,
action limit, or permit QL

No calibration standards were removed that would negatively impact the data integrity

Each target analyte %RSD < 15%

Correlation coefficient or coefficient of determination >0.99 for target analytes with =15 % RSD

NEE HEA

CALIBRATION VERIFICATION REVIEW CRITERI A:
i Calibration verification standard analyzed at the beginning of each 12-hour period following the
instrument performance check analysis and prior to the method blank and sample analysis
M Analytes have % Difference/Drift within + 25.0%

BLANK REVIEW CRITERIA:
M Method/extraction blank analyzed on each GC/MS system used for sample analysis

SURROGATE REVIEW CRITERIA:
M The following swrtogates (or others, as allowed ) were used and within the specified range
- phenol -ds Or -dg (10%-94%), - 2-fluorophenol (45-110%), - 2,4,6-tribromopheno] (10%-123%)),
- nitrobenzene — dg (35-110%), - 2-fluorobiphenyl (43%-116%), - terphenyl - dys  (49-120%)

MATRIX SPIKE / MATRIX SPIKE DUPLICATE (MS/MSD) / LABORATORY CONTROL
SAMPLE (LCS) REVIEW CRITERIA:

M MS/MSD and LCS analyzed with all target analytes

M MS/MSD and LCS recovered at or above 45%, RPD <20

INTERNAL STANDARDS REVIEW CRITERIA:
Ed The following internal standards were used (or others as allowed)
-1,4-Dichlorobenzene-d, Naphthalene-ds Acenapththene-d,, Phenanthrene-d;o, Chrysene-d,, Perylene-d,
B4 Internal standard areas within = 50% of last calibration verification
1 Internal standard retention times within + 30 seconds of last calibration verification

TARGET ANALYTE IDENTIFICATION REVIEW CRITERIA:
I Resulis were consistent with historical data. New detections evaluated as follows:
B RRTs of the reported analytes within + 0.06 RRT units of the standard RRT
B4 Sample spectra versus laboratory standard spectra criteria were evaluated:
Characteristic ions maximized in the same scan or within one scan of each other
s Characteristic ions present in the standard spectra were present in the sample spectra for
analytes detected above the permit QL
¢  Relative intensities of the ions between the standard and sample spectra were within $30%.
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DATA EVALUATION FOR SW-846 METHOD 8270C (GC/MS) SEMIVOLATILE ORGANICS (Con’t)

TARGET ANALYTE QUANTITATION REVIEW CRITERIA:

M Results were consistent with historical data. New detections evaluated as follows:
-If analyte %RSD was 15% or less, use average relative response factor for quantitation.
-If analyte %RSD was greater than 15%, use first or higher order regression fit of five calibration
points (6 calibration points for 2" order).

B Results that exceed the initial calibration range were reanalyzed at a higher dilution.

M Analyte concentrations recorded on the sample quantitation reports were accurately transferred to
the sample summary sheets (laboratory report).

REPORTING:
M Detected analytes or results requiring validation are presented on the attached data validation report
T Resulis reported to at or above the permit QL
i Results reviewed to detection limit and no target analytes were detected at or above DL or QL

12




DATA EVALUATION FOR INORGANICS BY SW-846 METHOD 6020 (ICP/MS)

QC DELIVERABLES PACKAGE:

i} Sample results included for all sample locations

| Target analyte QLs reported at permit required QL
i} Sample digestion method: 3005A

4} Electronic data file reviewed

TECHNICAL HOLDING TIMES / PRESERVATION REVIEW CRITERIA:
e} 6 month holding time, pH<2 with Nitric Acid (HNO3)
INSTRUMENT CALIBRATION/TUNE CRITERIA:

[} Target analytes, | calibration blank and at least 1 standard
7| Instrument tuned prior to analysis (%RSD <5%)

INSTRUMENT CALIBRATION CRITERIA:

4 10 sample frequency

| Use of calibration blank and check standard
&1 Recovery within 90-110%

BLANK CRITERIA:

N/A Trip Blank (check only if analyzed)

N/A Equipment Blank

& Method/Other Lab Blanks (check only if analyzed)
4| Interference free

o} CCB 10 sample frequency

INTERFERENCE CHECK SAMPLES {ICS) CRITERIA:
%] At beginning of batch or every 12 hours (80-120%)

MATRIX SPIKE DUPLICATE (MSD) CRITERIA:

| One MSD or sample duplicate per batch of 20 samples
& RPD < 20 between MS and MSD results or sample and duplicate results
| Control limit is = QL when sample values are less than 5 times QL (100X DL)

MATRIX SPIKE (MS) CRITERIA:

%] 75-125% recovery, ail analytes

| All analytes, spiked prior to digestion

2| One matrix spike per analytical batch

(2] No more than 20 samples per analytical batch

BLIND FIELD SAMPLE DUPLICATE CRITERIA:
= 109% Difference
SAMPLE RESULTS CRITERIA:

5| Resnlts reported within instrument linear range

DATA EVALUATION FOR INORGANICS BY SW-846 METHOD 6020 (ICP/MS) (Con’t.)
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LABORATORY CONTROL SAMPLE (LCS) CRITERIA:

| All target analytes,  LCS per 20 samples, (80-120% Recovery)
INTERNAL STANDARDS (IS) CRITERIA:

| IS (Li, Sc, In, Th, Bi) intensities {70-125% RI, see section 9.3, 6020A)
SERIAL DILUTION CRITERIA:

%] Similar matrix
| If concentration 50 times 1DL, %Difference must be within 10%

QUANTIATION LIMIT STANDARD (CDRL STANDARD) CRITERIA:

| Target analytes

| 85-115% recovery

| Standard analyzed at the QL

REPORTING:

& Detected analytes or results requiring validation are presented on the attached data

validation report
N/A MDL study reviewed (not reviewed 4Q2009)
| Results reported to at or above the permit QL

DATA EVALUATION FOR MERCURY BY SW-846 METHOD 74704
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QC DELIVERABLES PACKAGE:

| Mercury QL reported at permit required QL
4 Electronic data file reviewed

TECHNICAL HOLDING TIME / PRESERVATION REVIEW CRITERIA:
[} 28 day holding time, Adjust pH <2 w/ HNO;
INSTRUMENT CALIBRATION CRITERIA:

1 calibration blank and at least 5 standards

ICAL standards within 5% of true value

Instrument calibrated for every analytical sequence, r>0.995

ICAL standard analyzed at the permit QL

QL standard analyzed at or less than the permit required QL (70-130%R)
QL standard analyzed at beginning of run, following ICV/ICB

EREREE

INITIAL / CONTINUING CALIBRATION VERIFICATION CRITERIA:

%] 10 sample frequency for CCV; recovery within 80-120%

BLANK CRITERIA:

N/A Trip Blank (check only if analyzed)

N/A  Equipment Blank (check only if analyzed)

7| Method/other laboratory blanks (check only if analyzed), Interference free

MATRIX SPTKE DUPLICATE (MSD) CRITERIA:

| One MSD or sample duplicate per batch of 20 samples
| RPD < 20 between MS and MSD results or sample and duplicate results
%; Control limit is + QL when sample values are less than 5 times QL (100X DL)

MATRIX SPTIKE (MS) CRITERIA:

M 75-125% recovery

M MBS spiked prior to digestion, One MS per analytical batch of 20 samples
FIELD SAMPLE DUPLICATE CRITERIA:

& Target analyte: mercury, %Difference <10%

LABORATORY CONTROL SAMPLE (L.CS) CRITERIA:

7] Recovery within 80-120% range. Independent source from calibration standards.

SAMPLE RESULTS CRITERIA:

] Results reported within instrument calibration range

REPORTING:
| Detected analytes at or above the permit QL. When applicable, results requiring
validation are presented on the attached data validation report.

INORGANIC DATA EVALUATION FOR CYANIDE BY SW-846 METHOD 9012/90108
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QC DELIVERABLES PACKAGE:

7} Passed single blind performance evaluation sample within 12 months (not evaluated)
| Electronic data file reviewed

TECHNICAL HOLDING TIME / PRESERVATION CRITERIA:

| 14 day holding time
| Cool <6°C
] Adjust pH >12 w/ NaOH

INSTRUMENT CALIBRATION CRITERIA:

4| 1 calibration blank and at least 3 standards, correlation coefficient =0.995
= Standard at or below QL

INITIAL / CONTINUING CALIBRATION VALIDATION CRITERIA:

2} 10 sample frequency

2} Use of check standard with every batch of samples

] Recovery within 85-115% range (+ 15%)

BLANK CRITERIA:

| Interference free

% Verification Blank analysis analyzed every 10 samples

MATRIX SPIKE DUPLICATE (MSD) CRITERIA:

4 One MSD or ample duplicate per batch of 20 samples
| RPD < 20 between MS and MSD results or sample and duplicate results
| Control limit is + QL when sample values are less than 5 times QL (100X DL)

MATRIX SPIKE (MS) CRITERIA:
| 75-125% recovery

M Spiked prior to distillation
o} One MS required per analytical batch. No more than 20 samples per batch

SAMPLE RESULTS CRITERIA:

4 Results reported within instrument calibration range
REPORTING:
M Detected analytes at or above the permit QL. When applicable, results requiring

validation are presented on the attached data validation report.
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EIMITATIONS:

Draper Aden Associates prepared this document {which may include drawings, specifications, reports, studies and
attachments) in accordance with the agreement between Draper Aden Associates and the client.

The standard of care for all professional engineering, environmental and surveying and related services performed or
furnished by Draper Aden Associates under this Agreement are the care and skill ordinarily used by members of
these professions practicing under similar circumstances at the same time and in the same locality. Draper Aden
Associates makes no warranties, express or implied, under this Agreement in connection with Draper Aden
Associates’ services.

Conclusions presented are based upon a review of available information, the results of our field studies, and/or
professional judgment. To the best of our knowledge, information provided by others is true and accurate, unless
otherwise noted,

Draper Aden Associates’ liability, hereunder, shall be limited to amounts due Draper Aden Associates for services
actually rendered, or reimbursable expenses actually incurred.

Any teuse or modification of any of the aforementioned documents (whether hard copies or electronic transmittals)
prepared by Draper Aden Associates without written verification or adaptation by Draper Aden Associates will be at
the sole risk of the individual or entity utilizing said documents and such vse is without the authorization of Draper
Aden Associates. Draper Aden Associates shall have no legal liability resulting from any and all claims, damages,
losses, and expenses, including attorney’s fees arising out of the unauthorized reuse or modification of these
documents. Client shall indemnify Draper Aden Associates from any claims arising out of unauthorized use or
modification of the documents whether hard copy or electronic.
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acott 1200 |
Gt 1501 - o
k£ 2a0RB0-95 HWMU5 '
Sample 58 Radford Army Ammunition Plant

2009 2™ Semiannual Monitoring Event
DAA JN: B03204-07

ANALYTICAL METHOD: 82608/5030B
TYPE METHOD: GCMS
CLASS: VOLATILE

Na. ANALYTE CAS RN Required QL (ug/)
1. Acetone 67-64-1 10
2, Chloroform (trichloromethane) §7-66-3 1
3, 2-butanone (methyl ethyl ketone - MEK) 78-93-3 10
4, 1,2-dichloroethane 107-06-2 1
5. Methylene chloride . 75-09-2 1
6. Toluene (methyl benzene) 108-88-3 : 1
7. Trichloroethene 79-01-6 ‘ 1
8. Xylenes (total) 1330-20-7 3 '
. Diethy] ether 60-29-7 12
10. Dichiorodifluoromethane 75-71-8 1

Note: #9 added on Jan 2004 due To 4Q2003 detection. JCF 0104
Note#10 (dichlorodiflucromethane) add 4Q 2006 due to detection 3Q 2006. JCF 10/06

Reviewed:

Revised and updated 1/15/2004 ICF,

Revised and updated 10/1/06.

Reviewed 4 Q 2006 -9/30/2009 10:52 AM

10/9/2007 JCF — 2007 switched to serniannual monitoring 2/4 Q.
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ANALYTICAL METHOD: SEE BELOW
TYPE METHOD: SEE BELOW
CLASS: TOTAL

Method SW 846-6020 (ICP/MS)

No. ANALYTE
1. Antimony
2. Arsenic
3. Barium
4, Beryllium
5. Cadmium
B. Chromium
7. Cobailt
B. Copper
9. Lead
10. Nicke!

11. Selenium
12, Silver

13. Thallium

14, Vanadium
15. Zinc

Method SW 7470A/CVAA
16. Mercury

. Note: # 6 added on Jan 2004 due To 4Q2003 detection.

HWMUS

Radford Army Ammunition Plant
2009 2™ Semiannual Monitoring Event

CAS RN

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-47-3
7440-48-4
7440-50-8
7440-82-1
7440-02-0
7782-49-2
7440-22-4
7440-28-0
7440-62-2
7440-66-6

7439-97-6

DAA JN: B03204-07

Required Permit Quantitation limit {pg/)

1

10

10

1

1

5

5

5

1

10

10 o\& z /04\
2

1 on/’
10 i

10

2

Reviewed:

Revised and updated 1/15/2004 JCF.

Revised and updated 10/1/06.

Reviewed 4 Q 2006 -9/30/2009 10:52 AM

10/9/2007 JCF — 2007 switched to semiannual monitoring 2/4 Q.

Mbbg-files\projects\admin\divisions\envr\templates\bburg eteam temp\field events\raap\sample event set up\semi-ammal evens\hwmu-
S\bwamS5_target analyte list-q.doc
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HWMUS, subo

HWMUS
Radford Army Ammunition Plant
2009 2" Semiannual Monitoring Event

DAA JN: B03204-07
ANALYTICAL METHOD: 8270C
TYPE METHOD: GCMS
CLASS: SEMIVOLATILE
No. ANALYTE CAS RN Required Permit Quantitation
Jimit (ug/)

1. Bis(2-ethylhexyl)phthalate 117-81-7 10

2, Diethyiphthlate 84-66-2 10

3. 2,4-dinitrotoluene 121-14-2 10

4. 2,6-dinitrotoluene 606-20-2 10

5. 2-Nitroaniline {o-Nitroaniline) 88-74-4 10

6. 4-Nitroaniline {p-Nitroaniline} 100-01-6 20

7. Nitrokenzene 98-95-3 10

)J\/('\/o
‘U

Note: # 5-7 added on Jan 2004 due To 4Q2003 detection. JCF 0104
Reviewed:

Revised and updated 1/15/2004 JCF.

Revised and updated 10/1/06.

Reviewed 4 Q 2006 -9/30/2009 10:52 AM

10/9/2007 JCF — 2007 switched to semiannual monitoring 2/4 Q.

\ibbg-files\projecis\admint\divisions\envr\iemplates\hburg eteam temp\field evems\raap\sample event set uptsemi-ammal events\hwm-
S\hwmus_target analyte list-q.doc
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ANALYTICAL METHOD: SEE BELOW
TYPE METHOD: SEE BELOW

Wo A 09 01,

CLASS: TOTAL

Method SW 846-6020 (ICP/MS)

=
o

NN RN =

14.

ANALYTE

Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Cobalt
Lead
Nickel
Selenium
Silver
Thailium
Zinc

Mercury

Copper added to list 11/03 JCF

zine added to list 2Q 2004 JCF

this list updated 10004 (4thQ 2004) JCF

no changes 1Q207.

JCF 10/2007

HWMU7

Radford Army Ammunition Plant
2009 2™ Semiannual Monitoring Event

DAA JN: B03204-07
m

CAS RN

7440-36-0
7440-38-2
7440-39-3
7440-43-9
7440-47-3
7440-50-8
7440-48-4
7440-92-1
7440-02-0
7782-49-2
7440-22-4
7440-28-0
7440-66-6

7439-97-6

Required PERMIT QL (g
1
10
10
1
5
5
5
1
10
10
2
1
10
2
N
{
{ J A ! 3 0

.\\hbg—ﬁles\pmjects\aﬂmin\divisions\enw\tcmp]alcs\bburg cteam temp'ficld events\raap\sample event set up\semi-anmual events\hwame-
7hwow 7-1arget analtye listq.doc

Review 09 2005 ICF

e CaIREE
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HWMU7
Radford Army Ammunition Plant
2009 2" Semiannual Monitoring Event

DAA JN: B03204-07
M

ANALYTICAL METHOD: 9012/9010A
TYPE METHOD: CLO
CLASS: CYANIDE

No. ANALYTE CAS RN Required PERMIF QL
(gD
1 Cyanide 57-12-5 20

JCF 102007

.\\bbg-ﬁlw\projects\admin\divisions\envr\tcmplams\bburg cteam tempficld evenis\raap\sample event set up\semi-anmual events\hwmu-
hwHEn7-target analeye list-q.doc

Review 09 2005 ICF
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ANALYTICAL METHOD: 8270C
TYPE METHOD: GCMS
CLASS: SEMIVOLATILE

No. ANALYTE

Bis{2-athylhexyi)phthalate
Butylbanzyl phthlate
2,4-Dinitrophenal

2 4-dinitrotoluene
2,B-dinitrotoluene
p-nitrophenol, £-nitrophenol

O w2

JCF 1072007

CAS RN

117-81-7
85-68-7
51-28-5
121-14.2
606-20-2
100-02-7

HWMU7

Radford Army Ammunition Plant
2009 2" Semiannual Monitoring Event
DAA JN: B03204-07

Required PERMIT QL (ug/)

06%
I I

.\\bbg-ﬁlcs\projccts\admin\divisions\envr\tcmplates\bhurg etear tempifield events\raap\sample event set up\sermi-znmizl evenis\hwmu-

Phwnm7-target analtye list-q.doc

Review 09 2005 ICF
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Qe 1200
| Radford Army Ammunition Plant
2009 2"! Semiannual Monitoring Event
DAA JN: B03204-07 Q
ANALYTICAL METHOD: 8260B/5030B ' : e
TYPE METHOD: GCMS
CL.ASS;: VOLATILE
No. . ANALYTE CASRN Required QL (ug/h)
1. Bromodichloromethane 75-274 1
2. Chloroform (trichloromethane} 67-66-3 . 1
3. 2-butanone (methyl ethyl ketone - MEK) 78-93-3 10
3. Trichlorgethene 79-01-6 1
4. Xylenes (total) 1330-20-7 : 3
5. Acetone 67-64-1 10
6. Isopropanol / 2-Propanol 67-63-0 50

Noete 5 and 6 added 3Q2005, JCF

Reviewed 09/2005
10/2007 jef

SMbbg-files\projectsiadmindivisions\envritemplates\bburg eteam temp\field events\raap\sample event set up\semi-annnat evenrs\hwmu-
10\hwrou 1 0-target analyte list-q.doc
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TYPE METHOD: SEE BELOW

ANALYTICAE METHOD: SEE BELOW

CLASS: TOTAL

Method SW 'Fms-sozo (ICPIMS)

z
°

TRpPeNamAbN

-

Method SW
12,

Nat: Cobalt and
10/2007 jef

ANALYTE

Arsenic
Barium
Cobalt
Chromium
Copper
Lead
Nickel
Setenivm
Silver
Vanadiurn
Zinc

7470A

Mercury

anadium added 2 Q 2004, JCF 7/14/2004

HWMU10

Radford Army Ammunition Plant
2009 2™ Semiannual Monitoring Event

CAS RN

7440-38-2
7440-30-3
7440-48-4
7440-47-3
7440-50-8
7440-824
7440-02-0
7782-49-2
7440-22-4

7440-66-6

7438-97-6

DAA JN: B03204-07

Required QL (ug/T)

10
10
5
5
5
1
10
10
2
10
10

\Wbbg-files\projects\admin\divisions\envremplatesibburg eteam temphfield events\raap\sample event set up\semi-aonual events\hwiou-

10\bwmu 10-targed

analyie list-q.doc
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HWMU10

Radford Army Ammunition Plant

2009 2™ Semiannual Monitoring Event

- DAA JN: B03204-07

ANALYTICAL METHOD: 8270C/3520C
TYPE METHOD: GCMS
CLASS: SEMIVOLATILE

No. ANALYTE CAS RN Required QL (pg/)
1. 2 4-dinitrotoluens 121-14-2 10
2. 2,B-dinitrotoluene 606-20-2 10 \/
10/2007 jef
=
P
y

.\\bbg—ﬁles\projects\admin\divisions\envr\tcmplates\bburg cream temp\field events\raap\sample evenr set up\semi-anmal events\hwmg-
16\hwrmn 10-target analyie list-q.doc
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HWMU10

Radford Army Ammunition Plant

2009 2™ Semiannual Monitoring Event
DAA JN: B03204-07

ANALYTICAL METHOD: 9012A
TYPE METHOD: CLO
CLASS: CYANIDE

No. ANALYTE
1 Cyanide
10/2007 jcf

=

>

CAS RN Required QL (png/N)

57-12-5 20

A\bbg-itles\projects\adminidivisions\envritemplates\bburg cteam tempifield evenis\razp\sample event sel up\semi-anmal events\hwimu-

10\hvmnuld-target analyte list-g.doc
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oA 00
t s HWMU1G
K 3.
ol 580904359 Radford Army Ammunition Plant
2009 2" Semiannual Monitoring Event

DAA JN: B03204-07

ANALYTICAL METHOD: 8260B/50308
TYPE METHOD: GCMS
CLASS: VOLATILE

No. ANALYTE CAS RN Required LOQ (ug/l)
1. w—Carbon tetrachloride 56-23<5 1
2. - chioromethane ; (Methyl chloride) d - 74-87-3 1
3, w—2-butanone (methyl ethyl ketone - MEK) ¥ 78-93-3 10
4, v, 1-dichloreethane 75-34-3 1
5.  wDichlorodifluoromechane v 75-71-8 1
6.  wfihylbenzene ..~ 100-414 1
7.  “Tetrachlorpethene ~ 127-184 i
8. ~Toluene (methyl benzene) e 108-83-3 1
9. L.l 1-trichloroethane (methyl chloroform) ¥ 71-55-6 1 9\)
10, Trichloroethene 79-01-6 {
11. + Trichiorofluoromethane (CEC-11) v 75-69-4 1
12, w—Xylenes (total) 1330-20-7 3 O
13 s—Chioroethane v 75-00-3 1
14 wDiethyl ether « 60-29-7 12.5
15 Dimethyl ether v 116-10-6 12.5
16  wMethylene chloride 75-09-2 t g
17 -1.1,2-Trichioro-1,2,2-Triflucroethane v 76-13-1 1

13-16 added 10/03. JCF
Revised 10/31/03 JCF

17 added 0704, Revised 7/28/2004
10/2008 JCF
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ANALYTICAL METHOD: SEE BELOW
TYPE METHOD: SEE BELOW

CLASS: TOTAL

Method SW 846-6020 (ICP/MS)

No ANALYTE

1. Antimony

2. Arsenic

a Barium

4. Beryllium

5. Cadmium

6. Chromium

7. Cobait

8. Copper

9. Lead

10. Nicket

11. Selenium

12 Stiver

13. Vanadium

14, Zine
Method SW 7470A/CVAA

15 Mercury
10/2007 JCF

.—.\

Radford Army Ammunition Plant

HWMU16

2009 2" Semiannual Monitoring Event
DAA JN: B03204-07

CAS RN

7440-36-0
7440-38-2
T440-39-3
T440-41-7
7440-43-9
7440-47-3
7440-48-4
7440-50-8
7440-92-1
7440-02-¢
7782-48-2
7440-22-4
7440-62-2
7440-66-6

7439-9746 2

Required LOQ (ugd)

PR YT, WS T G Y
oo

ot
Qo

- b NF
for Qo ]

A\\bbg-files\projecis‘adminidivisions\envr\templates\bburg eteam temmp\field events\raapisample event set upisemi-anmial eventsthwmn-

16\hwrmul6-target analyte list-q.doc

ICF 11/04/2004
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HWMU16

Radford Army Ammunition Plant

2009 2™ Semiannual Monitoring Event
DAA JN: B03204-07

ANALYTICAL METHOD: 8270C
TYPE METHOD: GCMS
CLASS: SEMIVOLATILE

No. ANALYTE
1. 2, 4-dinltrotoluene
2. 2,6-dinitrotoluene
10/2007 JCF
e ——

7

CAS RN Required LOQ (ug)

121-14-2 10
806-20-2 10

-\\bbg-files\projects\admin\divisions\envritemplates\bburg eteam temp\ficld events\raap\sample event set up\semi-anmal events\hwnm-

16\hwomi1 6-1arget analyte list-q.doc JCF 11/04/72004
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APPENDIX F

FIELD NOTES



Ylelca RAAP

3204707
N I %OoﬁbmF

S fB#

FALLY ot
T jﬂp@ E J@,@Q&k}) IZ)_ /L 0@«9@ k Qﬁ
(K20) Mag}s 5&% 1 —O’BL T
(M38)° 940~ G 404 729
 Seege, Tir (028)
SR S &mgub Q;(Luk& O™, W30, (ﬂ)Sotl

17? 7i

Als
Dtvo,r',';,(lﬁ;(ﬂlo, i [E—
: Pﬂﬁkj)%w' ‘08 C’q

T

By e (nss)
:1:,,+«\ ,:,C,\wvt,f =
Ty b0 Cm%s) 0% _pH - RO) Pooge Qo
1390 952 734 6% 0.0 03 clye
°5)  idso 987 LSt A 19ha
- 1345 46 Geo  fes  Jeold
PAS) 0297 odk. umM T sy Jody
NHOT RT3 189 32e 6yl 203
| (835) jass WM Qw437 (969
” Q93Q 300 W3 Q44 b33 1933 0l
C09%) pa7 B3 (.33

| 6.4 " Clar
CU24) 1A AL 12en LGt b3

| 1833 Clear
| U36s) 1347 i%es 189 GBL U3l e
L Us)

; Readiras Skl S W M
an\\ i3.7% 53;9.;0 229 bdo g v e

 Samge Tielizs)
- Semqus Coleckd + (1) T, (3920, (D

T sl dady

,stchut«, .
ol dpddy

o) congy

ir
v
u

*  Clear

b

| (IS'OD?

; Qs:as\ ‘na 494 7

' Po&%}mu .2\6 Cls“‘ ,I 1
| (m Templd  Coollip) Do i
i ( |

(0

U)o, s‘i\

ffg%AS‘m, -
TTesk ‘
,7fm&m&f,,,
HEEE

&‘- \n,?

J.On “J P

) o325y
-dwr ,L i
aod 6 | 135 Lot "'ﬂ‘l ob‘/m ‘C(eaf\
n'zf-l‘ ‘Tsao N (,f&ﬂ ‘L w(aoa 20«7‘ ‘

.36 ss\‘ 7415\7,6904;, ,;)aa‘af,

(awo) i\q\ | ‘3 u \Lﬂo | ‘é%‘ | .

i ,;la, L AN
(\3%5) K728 4.37 | \éa&» L dre
(13so] ww S?o |

“bss',‘l,m | ;um REEYRNP
(13s5) Woe 67\‘ , 632 .01 \3077 BN
(IZ)DS')‘M& bQ | J | | | i _ SN
(I‘Iio L. 37 I \57‘: .

1235 )

at/a b3 aow JIRENEAE
,‘,,,,7f ,476415 LL Il O"LUQéO) B O I O ‘ |
| ',W éﬂmgb,\s c:s»l(ec{uL («)Tm (:«D%@q (2900

1 ! ,,,‘
| ‘ ‘ ‘ : | ‘ ‘
‘ i e

\
‘T |
3:3&(“"333

e g/eaf |
?(m
\/fOS' 'k 5’/ c“

vz uu clew-\\

2 |
O - §<2\35\ L, 1

ot € 0“30‘ (gsl T
oy ﬁ'
ik |-

\ P +M
dei&:b ‘_O_‘“QL_p_\
Clgas) Jaw 25 985 756
(Mao) 1928 Com 1289 764\
(i) 1232 *‘agza\\ 24 270 ‘/‘I‘? 2| |l || efea |
gmgo\ i;! 5‘)‘ ‘ ‘3\‘0\‘ e -7,75\ ‘1'12 B | ‘,’L‘ cl‘m |
(NSS) m q'-&\ J_ Ql7 ‘ LJ,QL 773\ 2 \/‘17 i‘ ‘C/Cur‘ ‘ ‘
‘/g(,t/_ Al \‘ 4,70 78 W/S“%

@5 \o%\ i L S‘L‘ M

b bdn e mwmg anl dear
gog‘\ﬂ(g\qo XN »up HNEEE \\
&bw ‘u‘w\“i
am [ [T @7\ wm% \Ii{b'—l b
‘ia»\pu“l’oxtﬁ’d@ LT L] ] ; EE:T"F"

i 1&gt Kolekdely? (QYTMm, ® 7260, (BN, )R
C3)

u \% 1

(1505

(i35) 1241
(isis) Q,M

\ Wm




Hﬂioﬂﬁ\éﬁgwm

IT@(- .
G’Cﬂc-m\ (\\o\-% -
- we’“"\'\*r ) Q\)‘Q/LCIL'\‘\‘ %(35
“RE Fye %mm, dele Glowes
- Calpations 2 VST (LSO MDY
(MK oo 400 700< 6.94  1D.00: 000 -
*QOM%MM 13y, shd i
: QL_ZQL )
: ond e\l B e psed @ €aih
*cgeac“ugt—iif
y W}L&MA‘&,EMM\\ -
! abes  Candanned ond /&s‘oo.y/} of at
‘ J%ﬁmim&i— |
MQL@L(_%&A stoced and trunspocted on

4L¢Ae;_g§o_canle s -

&v;\:&.\waﬁf_i&\)d#b& Unt 1 -
e\ pTw ?os%—ﬂm,e prey N%? B
M- DAY |
Wz $572 $S.40 |
/25 B -y %5 U514

I S 6.7

O 1eRZD  gsan _ S39s
MO 9a.8s 75.34
JeWCB ) L30Y
JoeCIA 1,39 | .42
/7S N S e (75

by Sg A

f
==

<
G\!Q A

L
e

DKoy & SN JUls

hC\-.JMG
~J

\ Al ~ L WP~
QP 18 oo [us G
T 0= N0 =

RS

Ca

—

.

U & o

AN

8

AT
W DRY
iCIA  DRY

LT oS T

© NN o

T~

M ORY N Samples Collite  (0449)
@




e ! 3%%254«01
| L] gaqT&E

| | |
— n%g(jﬁ@) , SENARNSNEEE B@A (/‘/07)
| ?oe)rpulcjejﬂd 615 o Qu e- Clear Pm?u%mw 50.\ i | | | Initeal P C/czar RN
| T TewD Gadlud bo'&JLL ot oRpuy) Pugggk(%) Desc  Zome i Teenpt0 Cudle ) D0 Y _pH_ ORE(w) f%iﬂsu
(935 ) ‘Ipge 432 a5 e 1155  0.3%mn (lear 110) /p 31 8S\ b7 494 /s, 1 O3%. thar
(240 ) 1081 44 Al T Wgo 1 Clew (l‘lls) //(pl\ L 69S ‘;/7;27_ Gsbl | Val D! || 1] ] ] du,

295 ) 092 491 Q0T Tuo gze.3 " ctear  (MB) pae 74 345 s /A 9 e
0 ) .26 Y47 2TH 7.2 34" Clear (144) /act(\ 2 309 641 [97)  clear

Y44 448 2,93 143 jasi Clear (1430 so.: 703 ‘.,?(,\3‘ G40 17Si0 ||| 1% | | el
i Hso 2491 7.0 1934 " Clear (M35) 1, 19 _f}gos | ;21,7 6Me | le7.2 M

Ll gl',chf,,
s 1099 449 290 Tu¢ 1317 Y Clear (/‘/‘/0)“;\ N Ay U5 oS eleac
:3oﬂzeagm35 Slable, N (yus) i il 5\\ 7 B wg 97\ 6,95 | 1563 | | ||| éBegd
1320 ) 11,21

450 345 Teq Mo clear  (1450) . W I 286 bds 1529 % clew

Samle Time (13i6) S (audd T8 A i oo 4 el
SQMP\,es Collecled:(3) 93¢0, (DTM, (2D £270 o iws@ Readiony \Smu I

L I530] 19\:“‘ ' 719 asl 6.9

. i | , L Bkl L,NJQSDO) E |

_L!é—— N R Seergues Colleckad: (BY$20, (YTM,. ca)ans\z\
Time Emp@ Cm_é@go'ﬂé ot GRP(W) | \ | (23 ?270 cb C.,omk a0 §w1$,o€¢ {0 7ok pAenou @0909\
Q343) 129 603 1009 Fo0 463 U LI EEEEENE NN NEE H ] |

SQMP\QTMﬁ(B"]S)
SQMO\es Gollected: (5)&?@0 (OTM é&)?&—m




!
iu
f
]’,
i
i
|

44009 RAAP

o B%} zo‘/ N -
S/ TBE

(’)(t\b‘a\ |

weuuwr_léwmjr SOﬁ

- W(\, rf#ﬁgﬁg&aiam(imjl NG AN
al boaions © LGS0 MDS

P qoou«%oo 2&041\749013 /om)

Cwlm.\mkm§ M3 s 16 Y130 st

D% : 90

- Odicatd dubin ,7%(} will St sl at ety

e L 00&J¢Q ) ob eSter ecn yse
- Ale tequupret dtcsaed behoten each well,

'WM contened  ond i&%ﬂﬁ ad
Mw&tdi&gﬂm ~ enscde

- bm@byc&%*ﬂ&k:)iora} A\A Fnspordad on ee 7

an toplers

ewWgh
Q\'_Lﬂb/ L mZ{.CIOoo\

% ‘ég()‘/ 1 T as cuj - Cleee
'12@. Erp® Codly) DDA i ex i) | _P%k Dux
éJLS) 32 333 520 S, 44,3 0%

ote) 3% 3y g5 §22 946 cliw(
Jorsd Wy 3ev W4 s62 Qg b oo

S Qe uy 393 336 66l Qso N eee

(028) Wse 9 352 S.487 44y " ¥
Jo\gam CAd 828 562 A3 N el

P Uo3s) 1088 el 30 543 dEs O che

(ode) w44 A% 306 562 205~ clac
(45) 1938 810 943 559 2690

(coso) QA o 284 8D 2600 (g
uom Readis

331 Mudpla.
2D 12,43 294 304 575 a9 |
7% T\M.(_&_[OSS)

‘\amigmw GV, 0, s, i

W OGO HS () TotAL th\,@ms\

u | ((a\ 927

Wnlw\

\aao

| n ’Sj;,\ | Caw‘ 46 1o
3.5, \MM

Q\s& Ll

] ,‘11\

‘Qz%-

‘m &L\\zaa
\cs‘o | a‘s’z‘ M 19D, 04\,7

\Q?‘

677‘

A

'(a 7}:@9@2

B "wsc

\3(,

‘a.z\

a4
\076‘\

31
JiiE | ‘T\ T

\NT?Q

\ ‘ Q
) 1.5 Mcmj\g‘a«\ (,7691‘%\7‘\“'( \TCT

\(,sw

:7&.7

1(%.6‘

M
ﬂthj

\ "‘1“

(lec

B
ﬁ‘

L7H
L

u,m 1 | \‘\

+(.}

ial

p.nt% \‘\

\H‘ \‘\f

H4

, ¢
L‘%MHHQ> % i
¢ (Q\F&i

e ()

A

Eﬁl“\ ' Jr(élg/ .
Gl | Dm\

T W

1300) ‘

\‘“
\.‘




S ®d3ZeM- T - Qég?_ck(-lcy’
DABITAL —— | L beofRE] | ||

/cmwg eabd | | |11 |
- Bean Yure \ ( — I Tl jempé’o QE& Qgs\ §Q /e __()__l OQ?(MU 4L
 Zohka § LMBH\ /«2 i@ 84 Joel 499 165y
22 DR m‘)) P k Qﬂzp JERREEN ,.Swv\@k T—M((Q(O) AN
Nlo) ISIOff,GZ(a , ,ﬁ,D'b 6 4G 03 Cleur L bumptzs C@(&L&cd (3 3‘4960“0317'\ @ 95| I
M) 345 GG0 6.4y 6§52 044 4 ckac | 8970, () N, @) Sw R e, () Tk Pheeol ) SO
Q"{QO\ 345 73 330 (4D 754 v Clewr 7N¢9-\<, (AJC\\ wu’J W Ay &Mrn 6“”‘?(“' co/lzd'wq ‘
(uas) 345 750 2.9 6.4\ N Clew HERENEN ] 1 \o) 1| ! B
| (430)  Bd( 740 .03 637 Bg Y clae
| U435) 3sq (33 24n 6Aq B4
| Gwo) 13496 Gy L.32 .7
| (was) 137 L3 250 a5 dns
| (uso) jael b3 200 L84 G937
C(Ms8) 12a1 Lol 299 LAY den
| Useo) 937 (03 AN bAw 44
- Usop) M,n& Dbl
“ ng:\\ 13,0 SS9 A%\ ()3‘1 187+ | L
B S ., Y. Tie (508 L
&m@% Colleckd - (DB G500 D P8l
(a\%avo O, N\ icle, O@ML Banch, ()03

’Bisx (’533\

| PoRuo o= 753 TR < gy
'%,’m, —@f’m (g) PN 7;?&@) Q k aENE n
535 1356 534 -%I— <. clm&q n
(1540) 3. ) f\l,fj '-Js, Y J817 L | et |
Ususy 1947 99 208  so3 1930 7,‘*740@, -
(1gs0) 34 % .99 s 6S3  d
(5ss)  j3.97 A\ 143  Sus M
(ee) =30 4% L$0 si2 Mia
CUe) 304 91 18( soA isS o
(

bos\  Raads s Sl @




Y[13f07 B;@Qﬁ'fm - Féi ¢ | y[13)09
s | TaE o
5‘\‘4‘\'1{ Waler | pvel Table =Umk T
. WELL Drw (st Pu urgeJRW) _ Mokes ks

TwWizB R4,60 o?q bR

7WaC 1394 /1A

JwioB  [5.69 15,66
TWioe j 294 2067

o M3 1533 J0:14

Imw 6 AS6l - | 2997

TUB 4,79 - 25,04

- TIWCR A4ibT - 2655
TWAB  Za40  SWL onLY

Wl 2371 !
TMWSG a4.73

2

e e e i
£ W& e~ L6 |-

S

il

L & [& [ =

N
o

5-1
=1

Twi3
DM -12.33 Begin Purge (1253 )
Pos‘l'PumcDﬂ:o 20:49 k Jn\‘}mJ Pme CICaf
‘ Tend(?) (ond > " oRMw). pwmek Desc
11555 13.06 1aLs .00 ,3lp 101,77 oa“lm;n(;lmr
Osoo')z/a.sa 2% 486 133 1T1 " tlear
(i3¢5) 13.49 i3j0 w00 .2l =30 " Clear
(1310) 13.40 ;327 371 T2d ~3.7 " Clear
(i3i5) /3.2 333 370 733 -5.8 ' Clear
(1326) 13.25 i33i 373 735 -2.0 Clear
(i32z5) 13108 1335 3.7 125 26
(I133c) 1307 1334 1370 126 5,0
( ’330)(Rea<lw\q5 Stble |
5%0 TMC(B35) ‘
Samples devlechccl, 0yrm, (Vew, (2) 8270

(1344) 1298 345 385 7,27 0.0 ,7;,%/3@%43%«

—
I

(%3

P

——




II ! Pt @gem’w 9"{-63 - Tnvrlat p‘*’ﬁiC’W
Time Témo(&) loﬂd@s) DOWB/L pH oRP(MY) Desé
(Hiﬂi /298 494 2.30 .98 19.3 oifum Cler

i
L Begin purqe(l\l?)
|
x

29 484 154 6495 1% " Cleal”
" Clear

QLS
Qo) 1A 482 7,00 643 1967
wis) 1249 81 60 693 939 " Clar
(nso) JAsd 680 (13 6.9 1945 " Clear
(115S) 235 (11 Gl 6.9 (97 " Clear
(1260) /221 (17 4GSy 6490 973 ' Clear
(1208) 1247 (17 G54 Q1 j97.0 " Clear
2;;05 Airﬂs Stable

1236 ) 11,95

| ‘
{
\

|
|

Sam 'A? M ( |3103 )
%m‘us CollectadiG)2260 (ims, a)za'w 9270, (1N, (27151

( sqmae.m%@ﬂia)mt -

- w8 | |
Do 1S.09 B Pwnaeoaw\

Pas+Pmcbm~|S Gl Toibial P urqe -Clear

>MD Y Pt_l . Mv)ﬁi%?é’_i)gsg_ |
) n 0 93 447443?/%7/ 0.3 min Clear

999 3.55 (.13 /95 ' Clear

h

iClear

920 3.8 &2 1904

63 Gl 3.0 71 1817 " Clear
B‘;Sylﬂ 95 298 (70 1247 " Clear
(1310)ilse e 293 .71 1865 " Clear
O3S)iLs7 Q17 a9 €1 1786 " Cear
(1315) Readigs Skable.
Q3727 915 375 673 mﬁ Post ou,%dzm%
Sample Time {1320)

C Samples Golleckds ()T, Lwo (NeN
| @@




RppP
)
B

ylidlea

lwlﬁ (CM‘(‘ ) - ,
Samﬂ/e Tmc (1535) 1

St?mlo/CSCo//emén/! @360 , (3)1m (e)mw ()51

| - (3)cN (3)5u|6d~e,,(3)%@s ()802)

‘D“I"D‘Q"Hﬂ ] 7 Banpu <:(%5’;)7 ,fiiil

POS'H)MECDM"Qé S5 - dn urgo*e/t’ﬂl’
Tme ) Wl o 2a0(w) Pamek Desc
(wssg "J273 953 407 448 24 03fum Clear
21.&»4-0 4 954 3306 661 §£34 " Clear
l4s) (275 86i 293 G5 213 U Char
EuaSé) 1289 %1 29 ks 931 " Clear
I(55) 1248 813 284 665 Gel " Clear
'gwo)iw 977
| 705% 13,00 $91 219 (iS5 (630
(1705 Readings Stable
(1140) 7304° 94 287 Lad
- 5@mple41me U‘no\
Samptes Collected: (3)2260, (DT (2)2270,(2)8151
, ()en, (i)Sucho J(Na0es,(2)Fo8l

~ Clear

IWDUP
Sample Time (1725)

5)/”//&5 &//ecéa/fa)&wo, (D7m, (08370, )2I5T
(I)CA/ ,(I)Sn)&!c f\)%tps,(a)?og/

2% 665 o3 " Clear
|

i 5§£f5 01
. DAS [T

Lﬁeamr'pygrcasf ’7‘05 a 7 i |
PPL E{/‘e Qm{-eo('wv\ N;J'/‘//ej/ﬂ\‘%‘ || | ||

Cal bm ons - Y5T 50 MDS
pH=- '-}00 4,00 ,7.00=7:00 /aoo ‘?,‘lé’

chhw Zl‘eﬂ.& 1913 s In /‘//3/45 st
D0‘7O A \ ]
» Dcdaeakci fubsn anc/ we/l skir/S useJ a"f eac/: well
o All e;a//zmem‘ Veconed 6e/weet7 each well |
o Punje wa/cr contained and o//s,aosed of at o/ec/mm@o/ focation 6.5 Glde |

o /4/1 Sam/)/f’"ﬁ Co//ecﬁa/ stored and %mnspar/ed i Lleolérs on 1€¢
L mj/a)l,c wa%r Leuel j['ab[e um 01|l
il \AtLl’w LU Drw) Qos{' Pumﬁ.bm N 4‘6‘5

oDOHAR  /9H0 T 496

Cled3 Imed 72

30039 et || || e |

IOMNl‘ T zgz L i8R
iR lob'-l - 213 ERRRER
'OM\&\\\ REREN!
P T 6]7\ BERE ) Tﬂegm Pu e(iD«Q‘D
Pos+ Pauﬁc Dﬂ» '3 13 InnLul ﬂuge Clzar | | | | |

Time, IM C@é_(g) e, DH 0RP(MY) Purgek  Desc

| 103\4) /3,% 944 96l 222 /583 0.3Ymin  Clear
Clear

1784 “,
,/Xo? w (R )

63A3 805 e

1035 /3./7 595 192 16
‘ 538 136 715 iTAT
71‘/0‘, ‘ZLI‘/ /?&2 |

0 L 2 93 497 692 70 2009
1059) /27 HTe 638 7.4 dS
1095, Qeaéc ‘Shue L i3 s
Hig)ised = 441 677 33 3030 Posf/%lrge ﬁea&xj‘”

‘,C'/fg/, |
' Clear
: . Clear

“‘ - Clear

Clear



415109 RAAP o3 H[Isfer

B e
Jomwl(Gol)
. Samp ole Trmel 1160
 Semples CL/ea/e\/ / (3)2200, (DTM ,(a)w;)smo
_()eN, (D5ulfide (19065, (2)2091

1S

e
<

=

S
~ =t

:

S 9
N

IoDB) ) 1
v 1l Begin Purqe(nw)
P05+ EMQDTU.\— 17 64 N /Isnlfn' Pulqe C/e;VP
Tl "iéw.p(ﬁ) C@nd{& wﬁi— pH prp(m ume& Dc'ﬂ/ -
%1305 1345 548 45  Tu3 -193.9 0.3(min Clear

135) 1370 L35 1,93 7.4 -au3.4d " Clear
(iMo) 1376 bl Q0 7.65 -ad,5 Y Clar

ignrs) 1347 (6T 246 7,03 -1 " Cter

i

E &S

U‘ Y
1O

N

~—"F

(%) N
e
N SN/

A
(g

!
o,

A

O

U\U\_(n Ny

e W W W
= .

CONERVIV )Y
NS B

|
‘ A AT 2
— " -\LUJTij\k

50) 1335 (11 212 7,03 -2098 (fear

N\

NS
u\l
I

155) 03,0 (75 3. ao 703 196 " llear
(i300) /2,83 (79

3,90 .02 -[35.3 ' Clear
3.4

X
3,

\
1205) 72.64 (33 6 T.01 -i91.3 " Clear
/RGS)MW\?LJ@E/Q | |

(1358)12,93% (77 ~-3.59 108 =104 fest Purspuding
 Sample Time (1310) #&Uj

. &m,aén&[/eg@/ (9)g360, (DM, ()3151,(£)2370, (3)c;u
: . Gﬁ»ﬁ(asqoes (L)¢og)

/
\

4
S

‘ lODUlP ) i 3 7 |
‘ Sam lf Time (1465) |
‘ 454»7#/8:;&[[&0@4 (3)8260, (DTM (2g1si, (313
| ()N, ()Sulfde , (1)aces

)

g | -
A
(A

Q8 % o8N

(Y

DO R Ry »,
£ W9y~ &

-

(Y

% ‘DA@&CQ{“(( Ute\l Sﬂlm{‘)\eé at \Cﬂ)i;i

w

A




45109 f ﬁﬁﬂf ) 24 ol  pAAP
| = | e

R , , el Gmfa! Noks | ARRRAN
l@.bﬂ—» . - I | [ | ‘k\tht\rkﬂgr Sannlrl 50-’@05 | |
m -1  BegnPume(s4®) | PR Eye metm Nitrile j/m; i
: “029'71-\ jnL'hQ( c Uear’ l \ 1 ‘ L :

‘Em(87éﬂdLLboﬂ/L Pk Desc |
( 55‘5 1250 308 (&89 73 ‘~/3 8 5;3 /um Clear NELL ﬂ’?am#mﬂee Lag - L/n/# ‘7/33 |

qsso} (A6 301 498 (42 Sl cClear  WELL  Nekes | |
555 1231 305 4,20 656 6hg " Cleac ;,J,wwa Replaced Walec \evel Wx 1
(ikoo ) 1232 295 396 654 538 " Clear C T{MWS ‘Re leced ealer \ovel po«k \uﬂ

(ko5 ) 120 292 394 6853 S70 " Clear  T{MWY /Re laced \aler \@ue\ Port pla
(ielo iAo 291 38 53 Se3 ' Clear jmtm‘/maceci Waler level port m
lelo 'Remhnas Stable | S HMA3 ?e tfec\muel\ »\quwple%x Rapm \mwuwl

f 16280 /239 9290 4,21 660 596 PsthegeReadng MWL Ren L ) Pekabng Replaced el xiﬂ;".‘“@g
Sample Time (e5) |

THMWT - cwu ok peplace plyg due fo- 5u5(>erdu1 soffosare-

- Sava\qscoueckd (3)2260, (2)3151,(WT0, ()09 14‘ ~ based em&uhmw weler
FOLOWONEN (l)Su\C\Ae)(O%(oS ANNEEN | ,;i\ |

B ] |
. WELL }/%amfemocc Aoq ,Um.éi@_
Mﬁ_,u ,,,‘\Mksw EEERARERNNS
IODDHAR - /Re‘laae Lonler \wz pod@m
oD3 /Ke \QCQA \Da\@r lovel ()04"{ PLug i

| IODBD‘ Ref \aCec( WaXy \,eue\\ o{“{ (u
oMl ‘/RP \acecl UDQ-TQN Lowe | péﬂ' lu
| IOD‘-l | ,,/Re@\ame Ld)aler \@ue( Po Pluﬁ

\ ‘ i il |




B
- TomlroE
éemsz/ MNotes
U_\gaﬂkﬂ’
?Pb Eve Pfo(fm/nm A,Lylr;é /a,-g /%fo//%%f .
 Callbelins - YSi LSO MDS |
H - #hoo=#4.00 ,7.60= ot /000 = tooo |

%mz/gcimé/ ce@b Z’_-Hi 45 /ﬂ JY/ 3 us s7el. 7",,7; ‘
_Do7% =% W,,,,,,f,,,w.‘,,,,,,f,,,,ﬁ_,,,f, |

~
Y,

o
=N

’_‘De&u\\t@& ‘k\\)ﬁ\%av\;& me\( skw(:s qse& a-l' éadfl wel( I\

4 ol &cf AQAIWC/L&L_QL w@// [
?egén\q\i?ﬁm o(tspo:L of ot Jedeated /acm%n ms,é -

|
~

Pl
A

'Eem

o il 6gm/0/€5 Collpled , shorecl d’m/ Frens /gar/fc/ " zm/ffs on lc’

51@\-;0 \A«:AQ[ LweI Tab\& UMLE
CwelL  Dw ?os*@u@m,,
LN ,,,l,ng’L,,,f,,,,JL?'? -

o

5

Ssws & 4e1
 sWAA a0 sl
. SWibA 431 1456
 BWHA 1043 1zed
C sWRR Merr MeS3
O swWIs 9% a4l .
,ngﬁﬁ,_,ﬂﬁé,,,,,,,L@L,,,,,,,,,,W,W
*isgﬁglkiifﬁﬁiwx,ﬂﬂqwggf,fﬁ,, o
. BwWeay 99 - Joiod
. swel a3

SO
S
—

=" N
N

Iy

©

1 &%
o~ LR s

X ‘
)

Sgwsz
S swel
- Sutia




4l20(c% , BO’MA_M, . FOHE 120009 Bgygﬁﬁ i
a - | | o . |
- - o ff’/ml—g - B A ) B | /. 25.345/ mb (O

1 Dm 9.84 Bejln P e(/al??x - . |
| PO‘SWL?MEEW Q.41 el fz. e- Cloar | ‘ w*n 2 &?mPu ,:(:523)
| Time E—P@@MQ‘Z)——Z‘” i OQP(M‘D Puexe/( Desb ) @ﬁ?unaem‘b)'ll ‘ﬂ Tavtia Pw er(.[eczf ]

(1330) 11,28 306 (33 ,,552 349,5  0.3%min Clear  “Time Te ) G () Do”f% _)BLM A _0__\,
(1335)711,5l A2 579 350 Hlg ' Clear . o (1525 Ho? 3;zs 13 @38 1909?« oslmn Clear

(i240)  1V: 57_ A5 515 352 4Bd " Clear 1530 (49 330 174 @19 1gl0 Y Cear
%’ 579 3.55 283 ' tlear (1533) I4. 27 333 171 602 1852 11| | Uear

K7

850) Il 5 a1 579 357 4339 7 Cler (5H) 1427 335 19z 611 i8LS P Clan ||
(lass) (149 a07 ST 389 4%.3 " Clear (1545) 14, 30 330 || [1igg] | bl77 1762l | | [ | | Clean | | |
iisoo) 1,56 205 5.9 349 Hdp.t "V tleac 1550) 19,47 336 | 93 677 /73‘ LY alean | ||
1380 ) Readings Stable I -ISSS)H,SX 331 191 678 /»71,/; ; ”y Bk
(1358 :o?o“s3 26 573 345 %4352 a,+Pu9¢&go//5 1555) Readiras swe il | il
Sample Tome(7305) 2 ! (1603)j4467 3fe 198 6TT /[052 /%sf/&rjc Ecanrg
Samples Colleol,qi (2)g00, (6) 215] (6)2370 ()] o  Sample Time (HeOO) | 1
(309065, (3)ew (3D, (3)sqmde B Samp/e‘i Co/lec(eJ (2)&?7{5 (3')&?@0 (l)TM |

Pu Q(L"“3>

PO&“’PM&@DTL& ?: I;'\l )Puurae c{éq/f ] '
 Time Ccmi(_,_DOAU‘f Di'f  oRP(w) Pasme & M/
Hs) 234 392 357 609 agtT  o3fwan Clear
M20) 2.3l a5  asSs 592 aial " Cler
(425) 12,21 453 403 599 aule " Car
(430) 12.29 253 .90 599 2574 " Ciear
1H3s) 12,39 257 Led 599 2473 Y Cler
(1440) 12,35 Ael 157 boo 2397 U CUer

s 1336 A6s  1hs3 599 2354 'Y Clear

§ 1S 600 2319 " Clear

4,00 RR& l P«M{'Pc» &Qﬂf&(t
(1%553 L




4

GQQU?JU\ Adotes

- L€ cadinar 0uercas-" L[()r ]

- PPE. Eye Poosecton, Nkl G\ouu. l-)ztra( quré

Colibrations - Y5T &S0 MdS
~ ph-Heo= o= Jooo=

- Caﬂdo\c“-\u reads 45 /7 in 4‘[/3,“5 s

- Do = 10D

&)

#
"
=2
iy

-~

= A3
SIS
(wi}

s |
[N
L
SO

)

1Sy 9 o
S - R Y

SRS RER"
N LN NN

rd
ABR\S ]

| vre-qas B@iu o)
prurseDT\A”‘Oo\ VW"L‘a, Pu ~Clear

€]

Time _Vemp{c}_ Cm“us) Démﬁ/l- DH' 0RMw) Pme/( DPSC
D4 /309 593 273 330 3i1.9 0.3%min Clear
15) 1341 573  Sso 329 32i.3 " Clear
(920) /341 ST 700 330 3119 " Clear
(0925) /397 593 .54 399 3855 ' Cler
| (930 1300 572 (08 349 3913 " Clear
0?35) /3 08 573 545 330 w88& "  Clear

‘f/glé i C’/f’a/ -

329 4R " Clear Bu

44L 329 429 " Clear =

7 559  Hd5 330 43, 7 Clar Q4

lloe) 1305 559 395 331 Hiok " Clear T

(1005) 1299 55¢ 3.9  3.3i Hd¥#, " Clear '

(1005)'Reecéw.s Stable , , o

gwﬂmz S5 3.9 425 ot fucp Reading

S Time (AN

Senles Col\ededh (9260, (99151, (22376, () 2081, (1N TM
(Dcu (D96eS (D Sullide

.
h
Pl A B )

N
=
9\.) C
KLY

V‘ TN

T w
VI, N R,

S &S

— | E—
—
—

>

tn |
<

N

—

;v

e~ n PSR R

Uy
3

N T
SR
S

AU

%tﬁ.—liﬁ !
SRS ; :
=

B
YO~ =~ .o
‘ ‘

(T
L IR

=
o S

‘\
N
6 >

_’\J

© 0O S wy

-

J
~ e
S ~9

AR [—
oy
e e i |
Wl V. W8]

P ~

s IO & S

~ Zwdip
- |San \&T\mzf( \0153

‘P
Samges Collecled: (43260, (2)g1s 1 (38270, (a)gom (7MW, mm
\ %Qoi\eckel at gwcli “ @ (NS, (1) s«1fide

A
2 |

=
N




¥V ilajer

’—UK«QB((OAO

Samgle Time (1265)

7 Samp\es Colec Vb (D300, (1) 821022151 (2902 |
()T (e, (Y5, (1D 506

’ &HL Dm—a? Sl

'Tmf@>
1335 3.7

%[340) 1392
1345) 14.18 327
(,350) I"I:Si 333
(1355) 467 323
(IHeo) 1439 3%
2! qo5) /3.94 390

t—loS
'392

1405) %mss S{able
(419) 1446 377
Sample Time (118

J{)t“”ﬂ[ (7

B%)“‘ &%CI 334)

- Clear

Gs.s\oléutb )émﬁ/(/ ol DKP(N\\)) ()urqu Desc

| /1 Jog
y L
(5

4,33
.45

- HH4T7
449

4,45

HHl
4.39

I

119
7.27

T.33
7.33
7.8
.47

7,32

7:30

i36.0 63 l/‘)um Clearl

I
11
0
I
"

134. 6

133.5

1323
1306
1344
13%,9

Clear
Cjear
Clear
Clear
Clear
C tear

1361 st PurgeResd

gamples Collecled! () 8260, (209370, (YT

| detOA -
} ‘Dm 14, 3‘1 o
| st P%@‘bg 4 55

7 ‘?3
aT9

3271

\Wus) 1i5a 381
iH50) 1,16 377
(uss) 1400 374
1500) 14,07 3H
15051430 3

; (\%S)Qea&nﬁs Stable

7 Beam P«MSC("'H3\)

A6

2.80
.34

43
290

TH7
TH5
TH45
145
e
147

Tmha‘ Pw!ae-Cfear‘
Q&M Eu% glg
013 W\‘t"LCler
~ Clear

1.0
1a3¢
4.2
i3 3
120.A
i‘gli
i

1
it

o

b

1]

Clear
Clear

~ Clear

Clear
Clear

'ﬁr%q.bﬂ» Q04

| ((Isss H.]8 631

503201%0"7 FEHE

e

SWioA (Cogjr ) | |
,mp@ _,f\_cﬂﬁ—— DQ_%
1453 3719 K31
SQmp/e Time (_|5I0) |

ORP(M\;‘
lup.L/

Wi eK DejC
0:3min  Clear

,Sampleﬁ Cot ecled! (4)20?40 (9)8370 (i )“T‘M

L] B(ﬁm%ge(lsy\ |
,ijtlnlpu ’Cle@( .
1l 'Tém'P("’)Qgsg\Q;-DOM/L pl% Ol( ,
539 449 T 334 LMo 798 ossmm Clear
Js40) 14l 735 288 634 ol T M Clear
Ists) 4 (M8 24l @33 133 ! Clear
tss«?lng 45 239 633 134" lear
239 (.32 a6 " Clear
2| | a?"’(? (33 [10: 3 ‘ Clear
105 )H3d 30 AHd 33 j0di b ~ Clvar
Nel)3o 430 245 033 joi4 " Clear
Iel0 Rfad\njs Stable ,
leé H "” éo?é a?oSS (1;35 /00 b %‘;‘f‘ /%fj( ,@LaJMj

— 10493

1ec0) 1438 (33

fe Trme(lo15)
Skzm//ei Collfectod (4)&7@0 (;2)9270 MDm




&A'P\“P o
3209-203C | T 1T
&w\ AL S I ‘ *‘, H ‘ IR é g L

- | B é //’és‘ Jh,, 1 ‘\)Qr lCO\‘”\”lcﬂ |
by Cloely 0% il %me%go‘s L
e W CN\D‘ ‘} I N - Eye ro\ec i N 0\.
73,7Pf\;’ E\;e Pﬂ’*f e /—feavl OWL  Nitvle Exdeqiog- LL\mo\\ﬂc) ‘jiL ‘(oSd MDSSI kﬁé 1
G\wf;s Che pic o %iﬁi%d F‘?ﬁ: \?t"\el\t\)ia\s Sf W aTOO ‘7'?01 W7 CK@ i 1l
\/\/‘r\ eCd\"\th ﬂqu, VO C(Vﬂv'u AVC ‘ C&\ -‘j\)t\* ‘f@\é‘b l‘_’:\lﬂ_‘;«.‘;/»u ‘2’3 5 ST
 Dush Mesks ‘ | 'Ddaﬁﬁ'" ‘O& UL il | »&5 1
. AMMLﬁg@ecome&ﬂ 7 petween Sc'\\mlOl | I | | 11 B i ] \j | L L
e Dediical (:‘q\/\\{)W\&’T\'V\&f’C :X ach S‘AW%)\\M doatiom '\De& caled ol oad u,elljkmb ‘usecl ot éaciu we/l
@ ¢ Decon vw\ Q(N\ \V\eV" 2eN GV ¢ A\\Spdgcl ffE & M\i | ) m:j{ Aeamec{ ‘a#uﬁfn éa&A M I / feca !M, L]
- ()‘C\V\"\' ‘\‘Yec«Mﬂ* S.j\*e o - 2 e\w(l (‘C&{L\qmeg‘a(\c‘d Psg.éo‘( at déJ\caEcl lazf@g Ol’)ﬁ‘:k L,
e \;\,\A:(S~€¢ CO \‘GC\‘CK S:\tV'f’CL CW\‘J ‘&O\V\h EEL ) ;7" samplies. Cﬁ/ Hﬁzcrcc:/ dfyo/ %ﬂlmj/yjif]bc//ﬂ (‘m/ ;:wdn /ce,‘ LJ
o \V\Lc‘a\e\fﬁoﬁ\kﬁ | | ‘ ‘ ] H :T‘\l ‘
WP PDel) 4P 602) e M located dughivke sangles pjrw 2| uq\ il ﬂ - | B%mpu EQozﬂ )‘ |
ol G 33@4,() ‘““PR%QDW}'QB ‘ ‘T [7\ | Im)‘{Q/ pm;@ Cear SEEEEN
d Pl e Timt Bung)leadld D ptt 0R0e) A ‘) opd Desc | |||
(1030) | 169 5% 5‘;3‘ REX REMIERRIE, ‘cieiq‘ il
(1035) (7.6 bl 597 457 350 343,71 “, ] wCLPar |
| Dusl) mmm/ éw@rxm 515 o 3 56 3410 \i M Clear
-6y |

o 04s) 821 5947 291 36l FHE ,1,‘ " Clear

| ool et (650801 5%" 3’83 374 3573 \ Clear

 Spingde P26(2) (lesshite w \ 360 3k 338 \ctegm
- % le”D \1009 | \343‘ 13 58’ \BSSCI \ ‘”‘ | Ctear

165)17.08 Tg 00| 3.38 350 3565 T " Clear

?@e&) Bample. Lollecton Trmes 0835 -

| Pl Gy les Collecled * Vosdn T Qaad 0n)) L
o @m@@w detomncd & gon clleiog P00 +Pupl)  HI0 )07 19 b0 338 359 3532 " :
JE'DC:L) 6:.%\_&@—,,/\&/0?"57 R G“)R '{J T ‘b’w“\ﬂi‘ “

| i) gl Clectod [ e it Qend ol ) i &\Me Time (15) T |
| Ghuals S - W@M Sker &mﬁm o)+ Dup(2) il | S m uec,ga, T(o?)goé’#@)%é"




Vot ApP ' ¢
| fiele ?32.0‘1’*0‘7 . - o | &?llD\Dq BBQL@% 61T |
OmiTae . : DAS| TR E
Ve Svieant ton - 7 et Q,(_&HC\’\

DT =~ €55 | Becumc(nsu ~ 5wsB |
D~ 839  Besin Puage142)

irohuf)eb’l’?bl Imm[ Puf ~Cl€<:n’ .
| Imhaf puvt)(; Clear

e L\:WJP.Q.} gcu&l.y._s> D'-)‘J’/L— P\‘\’ (x\)!iv’w e K. ‘)E M_C__ POCT pwbe DT‘Q«Q 73 ‘
(045) teso 935 a7 (o7 1997 o ﬁcm n Clear Toupl) Godlu) DT p ik ORPLn Pureelelgpu) Desc
_ 5 4305 H, 597 (59 533 1634 63Tmn  Clear

(lnﬁo) 49 947  A13 608 1970 i Clear
(55 ) k3 955 ARl Gad 1912 : Clear 1435 )05 A0 6T 592 /733 | | " Clear

eoo) loso 978 495 Guad 194 ’: Clear (e 1393 6an  G4d 531 j36S i Clear
Y Cler (s N3 (a9 652 531 1,9 1 Clar

(J2e5) 1643 923 499 &d5 (83T -
Guo) i3  9Pe 292 64T 64,3 Clear o (jHs0 3 a4 S8 540 1857 i Clear

(25)e3y 929 245 Gu7 615 | Clear M55 )1387 bad (55 543 g7 | Clew
(122030 989 2.8¢ ()T 1l »

| | ' Clear - (1500),385 (g2 660 593 1925 Clear
("%’?ﬁ) (Rvaémrjs Stable | . ('50(4’)?96\4«@5 Stable

 Sample Time (15¢5)

Sample Time (iz25) . ! —_— ,
Samgies Lu hecleds (3)3e1, (203081 | Samples Lc//cc/ec/ (3)8260, (3) 23, (fi’)a’ci/ (3)dc€

SWCQS Sw | ‘: jEE |
DFw - ~2.468 B 40 [ cOSﬁﬂ

| ow-744 B egin Purge (130¢) N 7
“\ P%fPuychTL\)’7 ?5 | J_mJﬂQl P.,a i CIC’GV’ - o . me‘pamjcw 81"3 Iujcm“)u{ﬁe Cleaf

(™ Topl) Coodls) D% _pih oR‘Q@ Q@)ﬁggw Desc Img“fm@,@&@ﬁé—_ p it oo & Dese.

| (IBmS a0 931 330 632 L3 03Twie  Clar | 1540% (548 ded Lo 234 3118 05’%‘“'" Clear

| (315) 16,94 1035 258 Gl 147.H o Clear %645 .04 074,3 7.90 3al Hoes M Clear

L (320 1067 1iol 3 Gas (418 Clear iss) 1457 Aed 188 227 AT Clear
O3 per i1 33 L 413 Clear (isss) e et 785 339 Ha5.6

(3365 Nzl 336 623 14ed ' Cer jeoo)ii3s  aGT 181 332 4333

((335)/&% 07 331 a3 wHid "
134aYed) 118 3.3, bdd 1H4d llear 16{6)13,90 5 = 7.86

(‘3‘}5)/7/03 Hi(b 1 3.35 bdd 1420 " Uea»f [pio)ﬁead,rﬁ_f, Stable
Sqmplé Timelleis)

oy ?\*T\W (1350) , Snnples Q(Iedeé ()%10, (D), ()01, (2)303)

Sc;mp\es Collecledt (3)%081 ,(2) 3021

Clear
L U ear
il

N llar 03 A5 T 33 H30.7 Clesr
3,36 | HBbd | " | | |Uedr




ol —gﬁzfg Veobishin __F6E | 441N T PR T
I ) ;1 1 — ! o L | pAs[Tqae] i | RN
Goneral Noks o Mg }I el G TTTTTTITTLILELOTTL
 Wpather - Duerca Ds | - [ DR ACE L Beg) hme(isi) | | L
~ PPE-Eye Pm%ﬁt\hmlo  Joves I Fo5¥PﬂffE Dl-70.65 HJ Foikwl ﬂuée-Cl ar| || HEEES
(Ll bNL%S - 5T . @50 MD - Tme ~(V\0(C¢?,!C () DO o H | orP() Pirgek ese ||
Pﬁ H60= 8,06 ,T.00=T7.00 /ooo q.99 B 5‘52 1a5) | | 93?}# 908 495 | 212.6  Epl3Hum Chaat
N Ludu&\@# PSOLABJBLL/-AL//) /‘-//3,415 5/ B Uchr)) 94 171 4,7 d | \n3e | | Cleay
D% 100 ) T (29 et je3 | 436 44 dea7 N dec
- (200) 08| st 0T 49 Hoa | Cer
Ded \Ct’\k‘?d *\—L«\omc; um\ U\)Q\\ Sk\rj,useki ot éa(/’) well | d.}?’z,). 1591 3&,7, 3.8 5.01 | (304 | | | : C,eq/‘ L]
| ‘A” Pﬁmﬂﬂmerﬁ &ewned( botween pach well ] glm’ﬁ y 5#3'” 9.0 )3L{4 Ll klegf —
| \ ‘Pu«qe waler o3 pased of ot obdicakd lecatwn enste 1720)“@&44}31 ‘Hgfﬁ J | | 5
e All \ Samples Cclleclec( 5#,1«/ aad fﬂmﬁ/a /ecl jn Ceolers en jCe ‘ 5‘7'"%@7 “,y&LI’Ll% ) | |
L - N B - | D g\es &l\&‘é@by& 6,(%?2@‘ 1] | A
T b ] 7 | Il |
| Dre-ile  Begn Pame (1063) | JHODDHR | | | || 1] ] |
| s P Purge DI~ 5023 ..Lm(-m‘ puﬂﬂ’ (lear LD Ted | Bes
| Tme Tfmp{g M | Rﬂ{vm) Purq igsc FOJ’PME%CDTI’:‘ =17 ¢8 L C\lh&x ’
165 4R 176l Ged ML 01 6.3 Clear . Tome Tewl) (eodlu) DOTe _prt Rl
lmu 499 1895 643 ¢.90 -19.9 " Cleay 250) 143l 54 519%| | 19| |3
lons 4.8 (952 H80 (g1 bl U Cler Q255) 439 6N 3S 688 Q).
(1620) /H9% 894 Hi3 .99 -ioed T Clear (3e0) Mo |3 | 22D 690 0.
%ﬂ 497 (345 345 (92 -105.6 " Oear (/30@"3 9 165 A48 66 | 37
1030)14.91 1797 392 (.99 -100.1 " C kear (378l sad 1356 699 | 5% |
(1635)14.9/ 173?0 3 73 7.03 -1029 " Clear C(3mB)3.2( | 434 4,37 6'3% _y/ |
(/0367 Readings Stale | (308 | 314539 630 & |
o %@Tm (i) | (B2)399 | 863 556 (I8 &9 |
imqpea&;ﬂec\eé (2o %Q D6 C(133)1400 | 363 566 62T 9
- R N R R 13%) 73%£M5§ Stab 1 |
B ] - o . iﬁmﬂjﬂ\& Thwe (1335)
— o | Camoles Callecked(3)gake , (3D |




ro/e/oq -

BO3204-07
YslIQE
| ZDTN“SQ-77 -

_Bc’s}:\ Purs_e (lSS"l ) -

|  Bamphe Time (1635)
| Samples CoWecled: (€)82¢0,(2) 301

Clear
Clear /

Clear

Clear

%(',lear

Clear
Clear

| Pogvég DTW-4IIS - Tatial ﬂwgeeﬁjeaf L
. Time Tempé"): g:anﬂm) DOﬂ— pH# DRP(MU) Pumek Desc
| (sss) 1S.36 a4 840 T3k 1317 0.%min Clear
| %u.eﬂlsm 240 708 .54 i35

(ies) 14 233 664 772 1354 "

(leio) [4.30 24 640 7.9 /339
L (eis) 14,39 338 629 T80 13d6 "
| (ieac) 14,49 202 630 7.8 4307 "
\ lieas) (5.0 33 G636 785 i "
 (e3e)isad 238 636 187 1igg
| (Je30) Readings Stable ,
 (leH6) 14727 235 .50 T8I

1309 Put Rurge Readiing

(2)9270,(3)TM

10704

Genean) Nokes
W eabnor - :
PPe- Eye Protection Anrile Gloves
Calioralions - Y8 (50 MDS
pW- H.o0=H00 ;70027700 ,10.00710,00
L’oﬂduciflililtl/ rme[S 1913 wus in i4l3us S#

Do = _J0©
s Dedlmledl fubing and well J’k’l'“z.f used af each well
¢ Al e7a/‘pmm1‘ deconed foe fween each well
¢ Purgecf waler o/zskqsa/ of at dedicaled focation onsite
¢ Al samples collecled, 5 fered arl f/ﬂﬂf/)aﬂé{\/ Jn coolers on Ice

S'&@Jru: Waler Leewel Table- Untt e

WeLL Diw Raf Pamedtw — Nokes
lG-1 43.99 4749
[ - 5576 5519
I3 SLT1 NS
j6-5 6T 9,74 V
loweas 5353 $1.75
[eMW g 7396 75.34
jeweiB 9,53 (.76
JoWCIA ¢339 70.89
[GmwW9 b6.3i .18
4 4370

DTw ~enLyY
I,CDH3 DRy | |
/6C3 ¢3.25 ‘ i
/GWCAA DRY L |




W T(MS
| liowo
W (o4s)

< 1050 )

| ZQM /5 0 550 Ten
i (&945) 15,60 S41 1,,02*6; 9&,3@;;, i

% 1l 42l el 93 (b L Ciear 4436
0455 ) 1554 441 659 441 1906 T 4. golJ (1240)15‘?5’\ \,277‘ L8 ,7 5 1i5.4
joco) 1593 439 47 b 1M "

%/005 16:0 433 (A 619 1830 T 1713
5 1016 ) /6,18 418 bHb  T.61 1804 M Clear Y142 %aas 16 19 ‘am 1,25 mi o3 ||| ] amr
\ %’0 /R,eaclm%s Stable |

| (oas)ipid

4 C Begin Purse(07 T britsd63] | || |11 | Bedy n s Qiare J{usq) [ERRREEEA
DTW Ud tial Pepge -351 ¢ o , POJ‘f Pwﬂeb‘ﬂ.ﬁ"ﬂrm 1L -.Hm{—n\ PMB Clear\ 1 i
C@@_}j})u‘%; )% Dtw _T _T o) \.@% | @Rﬁ(t«u)‘ puu rae K. DeSC— DT‘M

ag 45,45 (14595‘ b7 m‘ g9 mw/ 461 o3 Tmin Clear. 54160

0% (J‘@@JE’H 23 | 404 \ 748 1497 L W | dar| | 58 22
(i5)1551 222 .2.14, 50 73| ‘]  Clear 5599

~ Si.Ciou

] O/e«# 5@a/\

Clear |
Clear 4696 il .58 1439 111
Clear 4743 a;uo)lzosﬂ L?H 16 7473 olg |11 ‘C{ear 54, 5:i

17 “ st |/

)60 3 116 758 fe4,2 " Clear 569
I C[eqr | \é‘ho‘-! |

b 7‘) (D qﬁ 170? 7 pu fﬂ*ﬁeﬂm{uﬁS )
ﬁL e Tme (lois) T %lo?i’ﬁ)ﬁeadm 5\&1‘46/& | | |
ﬁqm/o/eLKo//ec/«/ G)ac0, ()83, (DT '950%55 72\ A m 45 08 V’m MMBQ ,emlmj
7 Sa /e Wme UQ'-IOS - | L1 ’i 4]
| 151 jes &lfc;(et{fﬁ)go?@o,f(ﬂ?)gﬂ]oj (z) rM ]

]

(1a33)e.51 412 1,40 159 jeo.3 o
il

|

| ‘Be (@) Pawc CU307)

Emf_@ ML) 'yl 5 MLPWMQK (\LC j}m ' W] (N |

et ST T.9¢ 1928 749 0JMM Cleav 5SS, 77 Po)‘i’()u W’P}S,S"f || \ .L\mhé[ ﬁu’ G*C[earw NREN

1597 580 519 6.9 1735 " Clear 5577 T\M@,_l«em‘ 4 &Ldﬁus\ DOJL\ pl-H 5R0(ns) Puel Dosc bm\ ‘
247 \534 aza.i ,‘oamn Ciear 74.39

150 S  MHT bl 1T " Clear 5578 (13i0) |6 % |
Gls I(p 70‘ /0@\ JaSI 5 Za 13‘/3 I .‘_l‘ I (Llenr | 7‘-/5‘# |

47T S83 e L6l (692 Clear 5578 A
Clear §5,78 | ‘ ‘a@( 71./(07\

(1320 /a W o 93 7 5.00 123.0

:,,15&& 52| Moo 645 156 | Clar 55,78 : 7
' Clear 5579 | 3:5)1695 91 \/ 6 Lm7 1790 | " Clear ,‘-74,14\1 Y

64,9~ Cleay 55.78
‘ ‘1330)1"}?.37\, 87 19 Sp0 1743 ,,' Clear .84

3795 663 1645 " Cleac 5579
3350764 26 | 115 503 700 " C’Ioaf | ,;;74.,9,51‘_

300 God 1635 ' Clear 551 il
13%)/7.33 \93 _‘J ,(, 499 /Lg 1,\ 1M aear‘ ;Js.f:z:

61 8 kS el ) Pt furge eu&fnﬁ 1 !3403%4%551410&, 1l
35)1133 911,33 563 ISTL sk pu(ﬁé Q&A .,3

| 5ampL_ELM Qi) R
SQM{L\e&Cek\ed@ (D)0 G)BOTLO, (i DTM IR Sam Ve Tinee (l.ﬂf’)\ L] 7\7
. : I gl {>4m l‘ej‘ &l\akiL%)wa [a)imw,(;)ryv\ L




Fo# €

" ol o - 52:07 Fost g 10l3)or .
l DAas| - - | DAS I TQ=
Jo=5 " lonoral Motes
| DTw- bl Begun Purge (1423) W eather = Sunny , 7O &
Pt Pwﬁem -4 e | Puvae -Clear PPe- & P/b'leoﬁm N tvile j/ouv,.s
| me Cmif_g) Dojlﬁ- pit ORD(NN) Pﬁek Des<  DYW Cals bmzms YS1 éSo mD5
1415 Wil 309 Tob 194 O03TmMa Clear 564 H-He0=4.00 17.00= 700 10,00 = |p.00
U‘Bﬁ) '(9 ‘/“/ 418 200 6R4 38,0 N Clear .33 %OI\AML{"L\JA’ f\emls [i__,,tu in /‘//3 as st
1435) 16.94 43 117 6.89 1igg " Ciear (,4\ Yo = _fod
H40) 17,07 432 1LT5 L£9 112Y " Ciear I \ \/ *Dedicaled fabing asd well shirlsl Wsell] bt [dasd: [ doe /]
145) 17,30 431 173 6@ 177 " clac 728 o PN equipment deeoned belucen cact well
450 ) 6.9 438 1,15 (.85 188 " Clear 1,48 ‘QurC)e woder é\sPochf ol ol dedimled locakion thlcC ,
1465) 16.54 437 LB 677 194 " clear 213 AW camles CoL\JQCL;A slored and frusported ontce . coelers
455 Eeaalmas Stable | N |
ISII6:52 © 435 235 L8 1239 Pst Pa,je Receling Joa, anE | , | |
Sqmple Time (1500) 'DN (0(93‘ -Boxn()u\as)g@g'%)
Samples Co Il ected: /3)8&&0 ()80, (1) ™ P Qs By 6b74 Tadal Qe - Clecwr |
B B | , o 1 TtmuiEmg@ Condlius) D™ /L—,%ﬁr\bgi&fumlé Desc bm
6h0) 1443 668 24 & A4 oflm Clar  Gey3
165 p]gé B OMS)I4TA 151 849 bbl 1614 *  clear (bS]
.tzmg(c, __‘14(&‘2 DO‘Z_ PH _QE_({EN} J 1547 834 332 (53 9.7 " Clar G65i
(ns3a) 1370 471 636 619 194 ) /501 8% a3 50 .4 " Gar (59
-l ieeo)isig g 234 441 80.3 Clear 66,45
: sam/,/e Trme (1535) - 05)1561 D3 219 445 o7 "l sl
e SQMP/@j (p//ec/ed /3)?0?6‘20 (2)?&70 ())TM ?010)/(1:05 75?,,07'aw 6.5 | (793 ; Clear L6, S
A e o leis )3 T 2R GHo 128 '\ Llear 5]
7 i | 8020 A5 T a3l e 7.3 " Char .53
- - iozo))Rmé Shadle - |
k (te3s If/);i 38 434 763 Pst Puwﬁ( eeqclmj
| Samg\e Twm., UOo\S) i
Lo . i 1 5%?\2,5 &x\ee&eA (3)2;1@ @B (T
|




R Z,

orolzfea

f~*y$o \ i ; \
1l ons ) Tty R BranrraEe - Das/TRE | ,‘

dpr B I N - LeWNCO ey | HEEE M,u\\
: é‘? 52, , | ’Bg{ywpw%e(llog) | Te Templ€ i ORPw \Desc‘_ LD]ML
i Pas‘“wa 2 DTW =70, ?‘? Tnhal ngae (lear - Q& \ .09 | 34 | | 2106 | 5.ef o (Jea‘r LT
Me:) QM@ CmchgL BONS/‘— #MR&F_&MM \UI3e3) [5:8¢ 340 NqO | 5.65 516 CleaLr E%6T
| Les) 590 475 ‘100 733 199 odluwm Clear (g (I310) 1568 290 ‘S& 2 153, Llear ¢9.69
(mo\fsss sed (o0 LIR30 M Cleav T4 5)I653 485 | [.44 S.d Isa, U clear | .69
(nsdisdo g ”r,«?k LS s M Clear ‘f74 (1320)1541 | 28| 142 ; " Cler | 6970
(W26) 1567 12 390 b1 dioT " Clear / LI925) 5.3 219 | 1,37 5.3 i49.5  (le J 9
@@@ﬁjm#gaé&gﬂi‘cw~mw (1329 Rendinas SAble il
wo{/ﬂo bde A9 672 442 Cear 6570 U341)1S85 2278 1,35 575 449 Post
(135))503 (A Ak GId 375 " Cer G472 ||| | Shabdole T méLIEB& RENRRRNARERAEE
chus Ao G0 2,34 T3 353 ' Clear 4970 ) shdles Calldc (3
(s )ised @19 19 675 366 " Clar (970 |
(1501599 i19 213 71 33.2 1 Clear 69.68 | 1L f L
(11551531 (30 205 671 3o0,) M Clear 49,7 | DTWoHE REEE mﬂwU%),,H
55 ) Keadinag Stable | Poor Pae DTW 4380 ‘Im“ij‘i’ Parge-Clear
2 0)[5.37 438 il Co7"/ 5"/7 ﬂcuf/%rﬂel?eadmj M p Ql’ | 1 ) i ;'3/4— b /P'Ewl u‘ ‘e__, =
gam le Tw\,e mofﬂ - ' S | I 1 3T ,L ZLS II"I:S , '

§amp\e=, Colteckd (q)zzao (&) 8370, ()T Hos) [bor 611 250 6.l taad
L 10163 3 194 LT3t

l‘qo \(0 "D )‘ L
| )1, 2 W8k LT W13
Sample Time (1230) | (as) 6.3 5 148 Lde Uss

Samfles Collecled (20 e, (V| (4391 163 Lid S0 ' lrear 43
il 59 b l‘l,’-ﬁ!‘[ jear |

I — o (Hleas ST 155 65 1T
B‘f\\m@uﬂyﬁlgé‘i L £ W, Re * /ﬁ,\ | ]|

“ P%fpu,\stm LEQLT[[D | Im\-wu( PW"‘K. Clear . lLt | "* = (

.“? Time TCQQ(C> Candlugp ) Do Y P\& R0 ). De.sQ._DM, L Saw 1445 S
C (a45) a3 33¢ 204 633 180 efwn (lear (965 | mples Collecke (s)ggﬁo\,(a)giw (DT
\

)
Mp 15.3 | st R

1250) .33 362 Sl 40T JeHd ,,“ Ciear (63l | ||
i255) jaS 383 333 536 (Sl Clear 69.66 NNinl
¢womw3&&wqﬁrswa"cmvmw | e




Faits 1/74 /o9 FAAP  pB#Y

/0/’9/0Cf Bogﬁfﬁf«, Bozd-o07
DAs [T ¢ DAs | TRE
/3mwi (oY) __ TwizB
Semple Time (1030) YW - 24,2 Bajin Purge (1257
Samples Colleckd (3)@6e (2)2270, (DT (3405, (38333 [ 330 - Pt Parge D -244.86 Tm‘\fla( Rume -
 Tine. Topl) Godud DL pi AT Pugk Desc DTl
(3T . | (l\;zaﬁ 1Hab blo a1 128 1684 0.3 fm Clear %P
PUIER IPE B Herge (1053 ; - BB 1431 bl 796 706 /¢899 ' Cleav
| ot Que DI ~ 16,34 Tahal Parge - (leas N (1339) |41 Glie 7.76  7.03 61,8 " Clear i
 Time TemplD Gadad) D pitt ogdiui) fugek Desc Drw  (1ad0) 4,33 Gr7 170 763 /67,7 ! Cear
(ioss) M4 532 499 (90 1925 6.3 Cear 133 1 (HS) M4 el 164 T7.00 /66.5 "' Claar J4.9¢
(Vo) 1409 4ol 9 &84 17149 " Clear 1633 1350) [4# 6l6 7,63 700 /oGl ' Ceal
05429 48 150 683 QoS " Llear - (s5)1480 6/6 65 70 1658 " Clear
Wio YHHT 66T 1S 683 desA " Cer 1633 ia.%gizﬁadz@s S4able
Uns Y Hed 615 idl @83 W6 " Cler 633 | (U8II465 6T 770 Tol felT st Pasge feading
(Mo)H&  ¢73 14 &8l Jees " Clear Somple Timre (1360)
(as)49 &1 11T 4,79 1593 " Clear f Samples Cs|\ecleh (08270, (D711, (1 DN
(1135 ) Readigs Stable ' |
(1) 4,62 268 125 611 15T H  RobfgeReading | 77W9C |
S?QM /ti 7707&(“30) : “"‘ D\'W’ lH,;? ’Bﬂjln puﬁv(l%‘i) |
Samyles G ttected (34260, (38370 (1) TM, (13140, (3) 8332 [e530 | Post Purge DI — o TT I\.lﬂq' urge - Clear
| Tise _Toupl nd(e) DT pik oREu) forelé Desc. D7
Stabie  Walec Lew) Table - UmY T - (1335) 7341 073 ddl 635 0.7 oFfmnllear 156l
WELL Drud Eos*\?uggd}w MNoted [ (1340) 73,38 [0T1 205 679 .8 " Cieal  (5.73
TwiaB 2494 A4 (i3t5) 130 1085 |.sg 4771 8317 " Ciear  J5.8I
TIWIC /4,53 [L.T7 (,1350/3,80 109/ | 1.56 | 471 0.0 " cler 159 ,/
TWi 0B 1557 | .00 1355 ) /4.03 1096 1.3C 676 93 " Clear | (.02
TWidc 21,549 23k \/ i4oo )j4.49 Mg 1.AT7  eTb 91 6 " Ciear (407
TwWi3 /9.28 21.05 14eS) /4,43 (fod 134 675 90.1 " Clear M
7/7\I)J¢ QL. 31.55 ‘%53 Reodmss GCable
TWIB 25115 2518 (IHa3) 1463 1102 130 6.69 9.5  Post fargeReading
TWCA .71 35,63 ~ | Sawple Time (1410)
TWIB  wliB bR 263 SWL ONLY | Sawples Coliecled: (€370, (D, (1) e
TWil MR .
TMW5 4,95 ! ‘
(@D




10114 |04 , BO}@QQM o - £ mjszolm T rgﬂ?ﬁfm . ‘
S Tnime N 1 Sefme T
7WJ)3 | B = . \éf?nelu\‘ s 11 il | |
il bW - 15.57 Begin PMCKC'(H%) R Ll \Q@H&@r;:ﬁdnn /,,1 ) 94 LL L] | |
1‘. p{.—s'\'Puh.\;D_\)é-—’&ﬂD In‘hql Pu e - C leal 17 QQ‘ ‘lk“’ _()‘I‘D 7;(1‘-*’7|)A‘L.’r|'rl %iQUQS‘?Q-Han ‘”u;l-f
| Time Teap® (odla) D% o1} oQP(_ML Purgel Dese D18 ||| Calibrations - ¥sm z%o\ WADS ERRREAEEEEEE
(i440) 1353 834  3.55 b8a /331 6.3 win Clear .18 REEENL Lt_QQ;.‘,(Nﬂ 2 00 +1.00 Jooo= 1000 |||
| (4) 34 88 a4 675 ga2o " Ciear 1598 Coduchindy reads (45 s n #ti3es sl
| (1450 ) 1331 21S AHo b4 1283 o Cear 1598 L] Do = 1o i RERER |
"7‘5\) '3137 9‘3 Q,QQ (s 7(‘07"2é-57 ! 7}'64( |5 (1.57 ° 1}"4@:4@(@ w“ub n‘q ng“l (682 ”54‘1/1‘5 dJSL’d <’?'7[ ‘€¢ZCZ] pi el | B
Q"O)L?LL‘?CLQJJ 209 (.77 1459 ' Cleac V587 o 4//ve:u/}f‘)me’4~{")ﬂ/ coned be fween | eacly well
(1505) 1344 Q0% 1.9 671 135.0 " Clear 1587 o Pund waler disgosad of af cledicrbd Vecaton ossite
U S10)/3,57 %6 1,95 61 1346 Yotiear 1585 e A ;M/éf.s cotleckd, SAved @ %/;Ws BEATER /Té,e A Goolets |
(ISIQ'Rqu Stale ‘77! L] | R e | 1
LJSQQ)I372 # 1.992 (.80 /ZE,k/;Sf/que feaa/mc? /3/7‘7(,4/"/‘ | ] R 1 1
Time (1515) L D83 Bein Punge (072D
<am0/£§ Cﬂm&d ()0, (D1, (Nea N - {2st Rare DTW =14, 90 | ,:T?nﬁ/ Curge -+ | 2l
N | T O fal) Y ot pl) Pueek Dese. priy
'TNIOC/ L il - 673‘3) 1336 | 1477 55| 7 A8 03J7;u Clear 168
| oW 41,57 - Begin Purge (1546) 1 (e139) /344 535 AM | 7.03 Qe " Clear | |
| Rost Purge DTW AR Z 4ﬂ'ﬁa/ [ Rurge = Clear  (m) 340 BHs Q.36 740 J94E " Clear V6.8
- Time_T Concius) R oRPluy) flgek  Des< o : 075 ) /370 564 240 Tud 922 " Clear |
(1S41) 1335 719 2. 35 Vil 530 ofmm liear 2185 ;| (075001384 | S69 29 | 7o 1839 "' Clear| 45,98
(1545) 1332 19 160 767 -211 " Ciear 33.03 (0755)/393 571 A0 7,43 1793 ' Clear
(iss0) 1344 790 LI7  T05 42 " Clear 3219 (0900)/398 570 3,07 7.4d 176.5 " Cler
(1555) 1301 721 Lot 705 5T " Cler 3226 | (090 ) Redims Stable | | | 1l
o) 1360 T 04b 104 M8 " Clear 3353 #oss‘?/%m 330 | 345 LTI 1706 st Purge Reading |
Q@;o} 1289 726 0% Ted 232 " Clear 3261\ Somple Time(085) ||| i il
(1615) 12.23 790 680 TJod 260 " Clar 38370 || Somples Colleckd: (32200, (02220, (1Ym0, (D340 (38333 /o330
(1615) Rendings Stable i REdEREEN NN
(631358 177 079 706 _33.3 Pt Ry, wwg yEYAR i
. Sample T\M le20) , - g Slample Time (0840) | L |
Samples (o Weched: (30378, (DT (DeN o - Somples Gollecled: (338260, 232, ()M, (1) o, (5)8333/#530
, B R N X Dup samples <ol ectec a4 /3/‘74 w4 | 1l
qi | | || |




10/30 RMAP oA o |
7T ks il 8 e

Das[TRE DRs/Tac
Wb/ Iwi3
;;: DI - 21,74 Beg A f(o?ss) Drw —/9.3% L"m puryf (1123) |
i‘ Pbsl’ﬂmge DW-L3258 T bial tou e~ Clear pas/‘ﬁnﬁ, Prui-21.08 Tht a/ @,96_(_/67[
Tind Tompl® Cndlud Do otk ORPWD) fimek Tuse Pres

Time: ‘i?zmp@) Condlus) DO QH okP(w) Rk Desc DTW
|| (0955) /297 463 547 L5 170.3 8.3 %um tecr A0
It (0900 ) 7301 467 H3o 85 ies.d ' Clar 3288

(125 ) /3, /353 437 1739 6.6 639 Clear 26.63
i(30 ) /3.4 1,398 301 7.3 -41.8 0 (llear 20.89

(o) ﬂaﬂﬂ(mjs Stable.
10s7 ’3’5] 725 3@‘/ ¢33 13L& R Purjc Qﬁxé;/ﬁ "} Sample hwve(l%lo) ’ '
lD%O} 5<~m@l€5 llecked t (22270 )(I)W, () en
SQW\% eded (373060, ()70, (YT (D80 (3) 2233 /8330 ;n f

0905 013,01 669 3.50 626 161,5 ' Clear 2238 135 013,99 /397 LR Tdl -4 " Clear A0k
QD%)/RART 611 329 b 1592 7 Clear 335D 1o )Ita3 /399 hel TR0 =360 " Clear 20O
(ews)1d03 €73 3.l 8 151 ' Ciear 3359 U4s)I4:59  /39% 1.6 Tdo =317 ! dear 1,0
(em6) 1247 671 3.3 &8 1567 7 Clear 336 1156) 4,96 1399 165 Tal =329 " tlear 2690
025) 1245 672 3/3 b8 1553 " Crear 326 (1550493 1391 Led 7.4 -300 " Clear 3681
%qaﬁ R&x&mﬁs Shble (HSS)R@M\WS s Dtable
SGHONR3E GLS 3.3 (85 1515 Bt Rurge Readng (123)1464 1393 193 T =197 Retheme Keadling
Sample Time Caq3°> Sa MP\e Timel L&OO> |
Samples Collecled (308200, (3270, (1)1 ()31, (D§733/933 0 " Samples Collecked: (9270, (1M, (1D
/3/umJ TMWé
 DIrw - 41,58 Bém P e(oq‘S‘?) J | D -l 4/ 'Bfginpwyjt(mﬂ)
Po:}? eDTm(,%‘ 13 5 3/:{7” e C/egf Peai’? D -3, 55&‘) ¢n1{14/ﬁvrac Clear
Time m?c CMQ(MXS DOM L 520 (Mo ‘”‘qelL )&SC D1 lmg{'&;)(md s Do'y/;_ &H &E‘K@“lz P D@ﬁc— ’Dm
(Jooo) 1256 593 490 ZP:V\:\?\ISF%LOS%M Clear 3171 | (13%?/‘/’1’3 /679 170 T.30 -3B.2 0,3?,,,,,\ Chev 287
L (003) Jase (4SS  SHI ¢do 153 M Clear 2170 (a40) 475 (1/5 1,23 TS5 4471 Y Clear JA.bé
o j274 LT 46T 6fo 1470 " Cer 4lée - (as)sip 1731 105 709 =SS0 " Clar A%6é
115 ) /379 €90 434 6.8 434l " Clear )46 (183055 j733 095 768 ~60.T ! Clear 29.89
i020) 190 706 440 68 1399 " Uear (ass s34 7l 094 701 4.8 " Cear Fils
%oas) /300 T 409 ¢80 /313A " Clear piét ‘, 21 30)5,64 1760 095 702 657 " Cear  30.4S
ba)/342 19 399 &9l 13956 " Uew | i3@5§157@ (k89 0:95 Tl -e4& " Clar 30,77
)R 1A 2.9 62 3k " Cleac (1305 Readings Stable,
(B3RISH3 T16Sk 098 TeT =6l T Pst Poge Racding




PRRES 10|l oq RAAP FRAS

, /0/3,4’@%?,, - mAAP ,
i / : ) 8 39}1‘5;/;%2 B | ) ‘ 1§ 3"/’;24‘;//7%5 7
| f Z’W [ 8 N . ! o éém]@%l’ Notes 1
| T prw-85.0S  Beq LLL cli3zs) ) Wealer - Sumy  40s ,
| PC)T‘RuseD% JS,}Q I;H;)/ﬂwgt’ LW o ' PPL/, byf /ﬂ)éo 7;f) ,U )Lr*//{ ]/élvé'_ff 1]
I MM@A&@)M&# ) Curgels Desc DT Co | biodions - V5T 450 b5 ||| || |
{ Q33S> J469 £e7 HHl  eHd Thé enTwm Cear 5.7 IpH doo=400 | 7.00 = 7,@@ ylo.co= - q. fﬁ

(34) (495 975 A5¢ 435 T6d " Char 506 éono/c/c%u/#y /-quij;/L_J s In 13 s ch/

1395) 1S90 986 285 631 74.9 " Car A51e./ Do % =100
350) [543 991 186 639 743 ' lear J51S
/355%/554 U ey - Clear_ J5u5 Siatie Waler Lew/( TOJole, unﬂ- 10|
40031570 913 /04 c~3°7 M5 " Clear 2506 WEl DR Dat@mdno | Rekes
L/05 ) Readims 5’rubw o L , oD 3 19.2¢ 19,34 | |
U435 ¥5.93 90e ”g‘éﬁ S Pasf&rgeﬁ@clfv\wj 10D3D 1943 1947 1111 ]
= écxmp\;eTW\e,zZ 1) . o M | o IgaM 1834 ARERRNAE
567,,%/95 ((//ec:éc/ (5)3.170 (3)'M (5)0\/ B | lodD4 | 3373 il ]
fZch B 1 - . CWHLJ . i
oYW 0?4 7’ | B’“{j“‘ P‘A e(/%@ S — lg ;?"! i —B(Jm, Puﬁe(O‘BLD B |
Pt ﬂwgtmwas ¢3 Tmhci[ Pumc C/mr . o Pos‘r ?uu\a% DT - 1834 | J,,\ ball P,uvr'c Clear L]
| T B ol W% ﬁfw Des¢. Drw T.me._@mpﬂ&mmm\ L _pht 0 ep(w)P%gg D D
(450) 14, ’fa? 970 A4 77 757 63 Tuin Clear 5257? %‘135 14.33 | | 442 Oo(, T3 2GR 63Tui Clews 18 31 |
U4s5) 439 96 165 60 79/ " lew 0040 ) 403 | 44 &N 737 2356 " Clear " |
1500) M:33 96} 734 668 190 U Clear 540 oMs) /399 | 409 203 1.31 5.6 " Clear 1830,
85os%/4 (37 961 1.06 (6T 799 ! Ciear = (M0)/39R el 803 736 1S " Clear " Y4
%S:O 4,30 %o 095 G0 T19 " Clear A5 (C‘°i5" (390 | 34 g0l 735 Qa1 | Clag] | |"
0534 G0 693 670 79.3 U lear . \1000)i35g 383 8,04 74 L6 " Clear L |
71520)1—1},3752 %l 09 6 %0 " (lear (tooﬂ/svo 370 | 7.89] [ 131 | @i7.0 || "] elesr | [1813]] | |
(1520) Reodimgs Stable.  (1e05) Readings Shable | |
155031‘7‘./5 9 100 675 T5H Pt buge Beadi j egT)IHIT © 36l 163 733 200.3 pm pu,ﬁe /gm((m
Samgle Time (1529 f IRRNAEANRNG S ERA(T! 3

750&%\25 Collee ded: (9)2970 (})717'/\ ()C’U 7 - Samples Cck\rc\ueé (@)Z&QO (&)?;170 (1 TN ‘(Dc:\i

ple Time(1549  Samples GoNeckd ()2, (l)wu\,(;)c/d B f NN NEE RN ENENE N IR
P oo Colenled TWCA A |

(




fofaulot Bé’gﬁéAem 363304 -07
DAS|TDL DAS|TO =
/oD3D 1opDuaR.
i prw- 3,43 Beqin Purge (1047) ODTw - [9,7¢ Bein fu L(lfrl)
()oawLPaﬁcDﬁd 1247 TMH.1 Purﬂe (,[Laf ! ?o‘\'@w“"]ﬂ\m 433 J?;qu/l% e~ Clear
. Time ’Tévvm@ __éw.l.&ﬁ_[___pj_, furgelk Desc  Dnw :Dm&TmpL_c) (end(ass) DO oH ORPAmo) furek Desc  Drw
(1050 ) 14,72 L0 284 T332 -163.9 os*L/mmC(e:»r I?%S (1330) 15,84 357 323 G6Y §2.0 6.3mm Clear 14 &4
(iess) (490 sag 1,33 749 1733 " Clear 0 (1339) 1549 S 1,02 @73 63,3 M (lear
(o) 1503 590 203 TAS ~14A1 ' Clear (1330) 15.50 522 107 672 6.3 I Ciesc 9,82
(il6s )15l 58 239 743 ~ilb.d " Clear 1945 (335) lesi Sap 1T ¢ el M (Ciear
GH() )/5::20 57&7 A3 TilA "IO"{-Q " Cleay | | 340 1693 S39 [« 3 ¢. 19 &7 0 i Clear
| %ins)is.as 573 65 Tud -10.9 " Clear (345) /792 533 132 6.3 656 ' Ceac (9,79 /
| (@o)sf s9 273 74 =961 " Clear 1345 %’350 147 533 133 68 %3 ' Clear
Mas\sdo 567 274 Tio -94.3 " Clear 1350) Readings S fauble.
“353 ’Reqel’msg SHB\Q/ p«wjt waler had l@f{ehfyjd’a/af QLIQSD/TQO 520 /.63 b 79 6T %r /Z{/ﬁé Pc"aa’/;’zj
MSY492 552 229 Twl = 101S kotligeleading Sample Time (1355)
, 5amf/,, Time (1130) Samples Collected: (R)Rac0, (¢)2a70,(3) T (3w
Samples (ollee kel () 230 (202270, (1 )T, (1D e o
oDk
[0D3 | DTW - 4,73 Bejin ﬁ,uge (1423)
- 1828 B@”ﬂ Puftjeua?”) , fost Purge Reading -A3.70 Jm%w‘f//gc e-Clear
v\ P%*Pmsem 12, 3"} I”ll‘fﬁ/ plzl'ge Clear M fﬂ/ﬁ@ﬁ&é&l@l P[' Q/?pﬁ%) lumek DOSL D]"b.]
L Tiae —@P_QCD,A(M) Do"@L @ oRPG»)) fame K Desc ])"w (l‘v‘f%) 1693 A8 Y76 69 1.5 .3 Clear IBTE
L (1205) 1542 494 40 699 27,3 o0aImin Clear 12.34 (430) 16,92 257 394 648 .o N O
‘i‘ 1210 ) [4.ib Y1 3499 L4 H0.9 i C lear 1435) 17,05 s 356 645 &1.4 ' Clear 23T
ias) 1581 453 392 b49R 535 " Clear / o) 173 250 385 M 87,9 " Clear
230) 1556 M4y 3.L0 (9 61T ' Clear q445)17.de 8 3.9 6HS §8.3 " Clear /
1235V 558 4¥  3se Lfo Tob M Cear (450)/7.31 249 3.29 (456 £5.1 " prear 375
1230 )j5.53  H4o 355 ¢ 133 "N Clear (4591750 249 395 647 27,6 hCrear
(1235\is 45 #40 353 4 123 ' Clear %/4%)&0&/135 Stable
,ass%fe@ nge S bable ISIISe 3t 4.3 655 26,9 fst lge Reading
130 4s) 340 @75 953 PutPame Roaling | Savple Tiane (1560)
' 5ampk_ﬂme(,‘&‘+° Samg\u Co\\ec\eA (le) 8ato, (,33.;7&70 (DT, (N e

Samples Collechal:(8)rae, (D370, (T, () e |
10D00 Sanple Time (1255) Samples Conecled: (08 (87,001, (0)C0

Dup a:l\er,léd aN 10D3




U

AAP

éwul M@iv?) 7

Bo3a04 07
 DAas]72c

KAA

7MQ£&W;SJW’IAT ' A
///v/é'— Abﬂ /UJ# Joves

- PPE- Eye

Lailm&x\twﬂj;}ﬁj. 550 MDS
(glc_L ‘LWL\N (e 45 /‘}/3 Ty /4 413 us 51::/
16,00 = Jo.00

m+ 4,60 = °

DAsl 7z ‘H
| 7&7
B 'nfuvge(lbaé’j ]

V"« (J;lmr‘ 7‘ 1L
LTINS

r

3304 TOW

T

7)070 =__[00

06 7,00 2700

°Dod.m‘e4 +ubing and well skirts u\SLd &t each wel(

GJ\ ‘ia? ‘(2

o.;"[wr\ Clear '/J.){_‘)‘
]

e Ail &
.Allf
o All sa

Zu@ﬂum

Mj&m«k disﬁuec/&f _ |
mplescelleckd | stoed and Frons ,/-kméc/ o0 Jée

f) a/ecmea/iéuecggfeac h well
a? dedicaled [ecaten cavile

N e lecs

7 Static 7@3&[,,[«0&6/’ Table = Lln'u’-':’);
chf‘ PWVB_Q_D-I}'J

wWle

ot

Ao e s

Ssw

1213

S5wh

9,74

12:5
0.6

_SwAaA

3.86

3.88

SwioA

SwiiA

eld2
1470

.33

1511

5W98

16,90

17./6

SwWi8

l0.48

lo. 4

SwW58

HoR

~ Swcdl

|0.80

L8

10187,

_5weda
Swclld

10,38

10.91

lo.37

10,56

Swch

H‘H

 SWiL DALY

1

55wl f

S5w?

K

|3 *-IS

Swell

19,94

bwefd

i£.07

',/sz,g ‘\3‘ P [erear |11
364 w0 @16 V| dear |||
35 _@@/ /43, 9 ‘ i ﬂ' Clear HJ*,U
fo o jigs I v
@ut 15,4 | L Clear T ‘ | |
\cbgzz¢,JU¢zLi U Uear s
W72 3 Cleer i
&’?qul Lb"s‘ %Puﬁd/ﬁfk@mijj; ‘
j 0 / IL q ‘QL
I Itishitier
[(2)E270, (1) T |
i
T
| ﬁ/@ﬁf(“ﬁ/) I |
kil b ~(fear
:—J_DH-"—‘/)/&?IC(VMVL)‘ wqc;l/‘wi LS‘C»‘ Lbﬁﬁ
RPATERRTCT AN ?M 96
el iz M Clar
17 598 ji2d " cgar
3 596 w47 " Cear 990
‘ | 1| 2 |
| TE,QSJJ_L&O 1 et | LV
| ;5,5{’ W06 | \" | Clear | .96
3| | 5194 | | igy3 | | '] |dlean | |||
QT% 93 jeg. 7 ! clear
HEENE || L | | L
RiSﬂfuB{nLa ok Pl adiy
RENERSEERNER L |
()0 a0, (VT




|
)
»
\
|

1 \
!
|
i

'l

e S P WL il
Dﬂs/m)g |
S "lA
Dit- ?zc; Begin Parge(1353) SWIHA

(’ ‘i"f.,{'l&é/b‘lp Inu@m/ Vw e - dteaf ])W IL* 10 efm Pun\je(]si 7)

Time c> de_(m;, Do ( o) Dgs_, D P“ﬁl’ Pa e DTW-15. 1t In ,1[\/7'.1 Pu z — ﬁmr
(1355) 16 /zp /5 399 5,30 jd? /379 037’mM Clear 3,29 Time Toupf) Condlus) w9 «P‘J‘—M < Desc bW
(300 15,07 329 4% 7338 1341 N (ear -‘ ) | b0 “483 51 -390 esz‘/m.n Clear 15,33
E/gos 1599 399 475 749 ld9b "' Llear 740 430 453 99 Cloar

1310 V/600 329 H4i8 74 1453 " Clear 399 175 40 656 356 " Clear

[3i5) 16,00 390 450 730 1AbH W Clear gol 37 ¢:52 567 " Uear 1561
132001599 390 453 733 NI M Clear y 216 3% 651 615 M cear

1335\ 1594 591 450 733 140 1 Clear \sHis.0 813 338 GSE (3.4 " Ciear

205 Resdivs Dbl 155915.2( i 336 452 65.3 M Clear

(342 1569 457 740 1054 Rot Purgs &CJ% (1559) Readings Stable

SOMP‘.Eb &Heck:i {5)ggw (a)Zo\‘h (V)TN t’bl‘i !"I 93 = 207 995 Gibd | | LT | Bst 'Q"‘jt ,Q&,i(/,,'y
Samp\e \.m.e(l:BC’} | Sampl| '77/’”&(/(000)

Samples Colleckd ; (3)£260,(2)8270, (1) 180

LS'\MD& ‘
- .22 Bc’jm u.(g{,U"H‘"D ‘ *
PCL»T vajemd Ié-‘B Iprhel furge- Clear
Cm_[ﬁh_ DOWIL o aRo(w) PmeK DesC DL
HiS c 399 3.00 755 oh8 37w Lar /4,31
(1430 15 30 399 230 749 1065 " Chear
(5) 1530 397 111 748 7 " Ciear
1436 Y1539 39 55 748 955 W Clear
435)1539 399 140 150 Gie " Clear 1433
440)Is3 FA 139 152 HS | Char |
M4sWs39 39/ (42 153 &7 " Clear \/ |
144S) Readings 5\«@)\& | \ |
1505 )b.12 g I T.60 T3k pc”:'fpum%e l?ea&xﬁ |
\/Q,T\YWL (\"‘50)

scwpwb Colleg\eds(3)82¢0, (3)&X70 (1T

&




'D(’.&(o’, -

L4 be&lLa'QJ "[’U«blli, al ,d
« Al e7mp/n€n
¢ ?umse Lg,-a\.[‘f’f' \3,9

« Ail Squlis Co llec b

rw - TS
PD-»'\' Pugse Diw -

’_i"u_r_v»,g_‘_fﬁfl@

1603 ) 14,71
“9\03 14.79

.85 300
@igz Mg 499 340 w1
(Jeas Y491 377 -
(Jio30 /42‘6 a1

[¢30 Bl Keadin :

%WD'S&O‘ 8344 (s
56’“‘" \e 'T\wwu

ecledt MC

bconed botween each
7[0/5;7 %\i‘ Aedicakd

h (/ em(/ /m;/vmé(/ /n Coolers €0 1Ce

’Q@m Pw 6(155‘7) -
Jn hal pure C/ecu/ I,
MDD”:‘Z Ipbﬁ 0.&’BMU;_ E_ggﬁ& Dese. _DTw
(eeo ) 1479 332 494 78

309 38 66T

3,
333 b5 14

5583 bl J“e,,
356 G4 LS

554@\3\&; &167 HD?'@ Pc,-f()w/g RMJMS
3

LDC\/W\_@\Qb Celle

e Th a(lgazb
\\ec/\ai (3YLD (3 9270 (i
i beld Bcoléf‘é:c\,f E,;\ ‘ 7)7/777;_
w@k CDL€CL€C( T 5W =

e od af cach well
vell shirts used af each well

; ,,Lu@l/,‘,ﬁ,,,‘,,,,,,,,
',Zamﬁm,gaé e

O‘Blem Clear A0 7&’

(4.7
’I 5 0 Ciar

é o CLeqr
0

14

ll

HLe (Iéaf/, ‘

[l
Tl

Cleay Y

S + C. From Tables V and VI
BT C'i“( 923‘79 23928 g

P.T.=P.C.4L,and L= =100 £ 65 -69738 Therefore, P. T, =(79+72.38)
+(6+-97.38) =864-69.76.

' Cear

approximately) direct! with D and with the
square of the distance. From Tn.blarfll ’IP 4
=80—Sta. P. C. =27.62. Hence ofset

distance, divi
to curve Thus (27. 62) (2 X881.95)
,
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angle of 45° 20/, & =479.8.
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CURVE FORMULAS
. 50
1. Radius H R—m

2. Degree of Curve: D= 100 1- Also, sin D/2—5~°

3. Tangent : T=Rtan 141, Also, T= T__fo,- ‘ID curve ,
4 Length of Curve: L= 100—_

D

5. Long Chord ¢ L. C.=2R sin 1.
6. Middle Ordmate M=R (1 —cos 1 »BI
7. External ! E=——

cosAI_R Also, E=T tan 14 I

EXPLANATION AND USE OF TABLES
Given P.I. Sta. 83+440.7, I =45° 2¢r and D =6°30’ fing:

Stations—P.C.=P.1.—7, r.Tfor1°Curve

65 +.197 =368.32 =3+68.32. Sta. P. C.=83440.7- —(3+68.32) =79+ 72.33.

—+ =100 25:33

Offsets—Tangent offsets v

‘angent Oﬂ'aet for 100 feet = 5.650 feet. Distance
=5.66

X ( ) =.432 ft. Also, squere of any
ided by twnce the radiug eqv.;a.al; ;appr imately) the dist fror ¢,

ve curve Deflection Angle
o Deﬂectlon Angle =dfl, for L ft from Table IIT XX =1%5

5 =4° 8.86'.
Externals—From Table V for 1° curve, with central

‘+ Correction from Table VI =7, 378+.089 =7.417.
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Engineering * Surveyving * Environmental Services

www.daa.com

Data Validation Summary
Second Quarter 2009 Groundwater Monitoring Event

Annual Monitoring under 40 CFR 264 Appendix IX

Post Closure Care Permit Hazardous Waste Management Units 5, 7, 10 and 16
Radford Facility Army Ammunition Plant, Radford, Virginia

EPA ID# VAI1210020730

Draper Aden Associates performed data validation of the analytical results for the Second
Quarter 2009 semiannual groundwater monitoring event at Hazardous Waste Management Units
(HWMUs) 5, 7, 10, and 16 located at the Radford Facility Army Ammunition Plant (RFAAP) in
Radford, Virginia. The monitoring event also served as annual monitoring under 40 CFR 264
Appendix IX. The following information summarizes the data validation review.

Sample Collection/Analytical Services

Draper Aden Associates of Blacksburg, Virginia collected all groundwater samples during April
6-21, 2009. Select samples for select analyses were re-sampled by Draper Aden Associates on
June 10-11, 2009 to confirm or refute initial detections of new newly identified Appendix IX
target analytes. See attached data validation reports for affected sample locations and analyses.

Samples were submitted for laboratory analysis via courier to CompuChem, a Division of
Liberty Analytical, of Cary, North Carolina, or Lancaster Laboratories, Lancaster, Pennsylvania.
Select analyses were previously performed by ProChem Analytical, Inc., of Elliston, Virginia.
However, ProChem Analytical, Inc. ceased operations for environmental analysis is July 2008.

Receipt of Monitoring Event Data

On behalf of Alliant Techsystems Inc., each laboratory submitted results to Draper Aden
Associates in a final certificate of analysis which included analytical results as well as relevant
documentation to verify and validate the results. The final certificate of analysis for the event
was received on June 4, 2009.

Verification Events
Verification sampling was required and conducted on June 10 and 11, 2009 to confirm or refute
detections of concern reported for the Second Quarter 2009 monitoring event. Results of the

verification event are reported in the permit required semiannual groundwater monitoring report.
No new Appendix IX target analytes were detected in Second Quarter 2009.
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Summary of Monitoring Event Data by Analytical Method

Certificates of analysis were received from each laboratory in the following sample delivery
groups (SDGs):

Summary of Required Analytical Methods and SDGs

Analytical Method Hazardous Waste Management Unit
HWMU 5 HWMU 7 HWMU 10 HWMU 16
82608 Volatiles SDG RAD14 SDG RADI13 SDG RAD12, SDG RAD09
RADI17
8270C Semivolatiles SDG SDG SDG 904109 SDG 0904069
904138/0904139 0904096/0904097
80814 Pesticides SDG 0904138 SDG 0904096 SDG 904109 SDG 0904069
81514 Herbicides SDG 0904138 SDG 0904096 SDG 904109 SDG 0904069
6020 Inorganics SDG SDG: SDG 904109 SDG 0904069
904138/0904139 | 0904096/0904097
9014 Cyanide SDG 0904138 SDG: SDG 904109 SDG 0904069
0904096/0904097
9034 Sulfide SDG 0904138 SDG: 0904096 SDG 904109 SDG 0904069
9065 Phenolics SDG 0904138 SDG: 0904096 SDG 904109 SDG 904109
74704 Mercury SDG SDG: SDG 904109 SDG 0904069
904138/0904139 | 0904096/0904097

Each final certificate of analysis was complete in its presentation and the data were of acceptable
quality. Chains of custody and permit required target analytes are provided in each SDG.

Data Analysis and Validation

All samples were analyzed by SW-846 Method requirements (Test Methods for Evaluating Solid
Wastes - Physical and Chemical Methods, USEPA SW-846, 3rd edition - Final Update I, 1I/1IA
and I11). All data were evaluated in general accordance with:

e Test Methods for Evaluating Solid Wastes - Physical and Chemical Methods, USEPA
SW-846, 3rd edition - Final Update I, II/IIA and III)

e USEPA Contract Laboratory Program National Functional Guidelines for Organic Data
Review, October 1999 and USEPA Contract Laboratory Program National Functional
Guidelines for Superfund Organic Methods Data Review, June 2008, where applicable).

o USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review, October 2004

Draper Aden Associates of Blacksburg, Virginia performed a comprehensive data validation,
including recalculation of 10% of the data, except where noted. For each HWMU, data
validation reports and a summary table of data validation results are provided as an attachment
(Appendix A — data validation summary tables, Appendix B — data validation reports [CD
ROM])).




Reporting of Results

Compliance well results were reported to at or above the detection limit for the target analytes
(constituents) listed in Appendix IX to 40 CFR Part 264 as presented in Appendix I of
Attachment 1 of the Final Post-Closure Care Permit. Detection limits were based on latest
laboratory method detection limit. Plume well results were reported to at or above the permit
quantitation limit for the constituents listed in the semiannual compliance monitoring lists.
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Summary of Quantitation Limits and Detection Limits :fo:."Draper Aden Associates
7 Ergreaing  Suveying ¢ Envicrmeral Savies

Appendix IX Monitoring Event
Monitoring Event: Second Quarter 2009

Quantitation Detection
Analyte Limit/QL (ug/L) Limit/DL (ug/L)

Method 6020

Laboratory: CompuChem, a Dtvzszon of Ltberty Analyttcal Cary, NC

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc

Method 747OA

Laboratory CompuChem, a Dtvtswn of Lzberty Analyttcal Cary, NC

__Mercury 2 02

Laboratory: k CompuCheni, a Division of Liberty Analytical, Cary, NC

Aldrin 0.05 0.005
alpha-BHC 0.05 0.005
beta-BHC 0.05 0.005
delta-BHC 0.05 0.005
gamma-BHC 0.05 0.005
Chlordane 0.86 0.86
4,4'-DDD 0.1 0.01
4,4'-DDE 0.1 0.01
4,4'-DDT 0.1 0.01
Dieldrin 0.1 0.01
Endosulfan I 0.05 0.005
Endosulfan II 0.1 0.01
Endosulfan sulfate 0.1 0.01
Endrin 0.1 0.01
Endrin aldehyde 0.1 0.01
Heptachlor 0.05 0.045
Heptachlor epoxide 0.05 0.005
Methoxychlor 0.5 0.05

Toxaphene - o . 215_,, e 1 )

Laboratory CompuChem, a Dtvtston of Ltberty Analyttcal Cary, NC

2,4-Dichlorophenoxyacetic acid 5 1

Dinoseb 2.5 0.5
Silvex 2.5 0.2
2,4,5-Trichlorophenoxyacetic acid 2.5 0.2
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Summary of Quantitation Limits and Detection Limits g—?Draper Aden Associates
X Ergineering + Surveying + Environmertal Seviess

Appendix IX Monitoring Event
Monitoring Event: Second Quarter 2009

Quantitation Detection

» Analyte Limit/QL (ug/L) Limit/DL (ug/L)

Laboratory: Lancaster Laboratories, Lancaster, PA

Acetone 10 3

Acetonitrile 20 7

Acrolein 25 5

Acrylonitrile 5 1

Allyl chloride 0.5 0.1
Benzene 0.5 0.1
Bromobenzene 0.5 0.1
Bromochloromethane 0.5 0.1
Bromodichloromethane 1 0.1
Bromoform 0.5 0.1
2-Butanone 10 1

n-Butyl alcohol 50 20
tert-Butyl alcohol 10 4

n-Butylbenzene 0.5 0.1
sec-Butylbenzene 0.5 0.1
tert-Butylbenzene 0.5 0.1
Carbon disulfide 0.5 0.4
Carbon tetrachloride 1 0.1
Chlorobenzene 0.5 0.1
Chloroethane 1 0.1
2-Chloroethyl vinyl ether 0.5 . 0.1
Chloroform 1 0.1
Chloromethane 1 0.2
Chloroprene 0.5 0.1
2-Chlorotoluene 0.5 0.1
4-Chlorotoluene 0.5 0.1
Cyclohexane 0.5 0.1
Dibromochloromethane 0.5 0.1
1,2-Dibromo-3-chloropropane 0.5 0.2
1,2-Dibromoethane 0.5 0.1
1,2-Dichlorobenzene 0.5 0.1
1,3-Dichlorobenzene 0.5 0.1
1,4-Dichlorobenzene 0.5 0.1
trans-1,4-Dichloro-2-butene 5 1

Dichlorodifluoromethane 1 0.1
1,1-Dichloroethane 1 0.1
1,2-Dichloroethane 1 0.1
1,1-Dichloroethene 0.5 0.1
¢is-1,2-Dichloroethene 0.5 0.1
trans-1,2-Dichloroethene 0.5 0.1
1,2-Dichloropropane 0.5 0.1
1,3-Dichloropropane 0.5 0.1
2,2-Dichloropropane 0.5 0.1
1,1-Dichloropropene 0.5 0.1
cis-1,3-Dichloropropene 0.5 0.1
trans-1,3-Dichlorepropene 0.5 0.1
Diethyl ether 12.5 1.1
Dimethyl ether 12.5 0.1
1,4-Dioxane 100 20
Ethyl acetate 5 1

Ethanol 250 50
Ethylbenzene 1 0.1
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Summary of Quantitation Limits and Detection Limits %Draper Aden Associates
X7 Frgnesing ¢ Surveying « Envirmental Savices

Appendix IX Monitoring Event
Monitoring Event: Second Quarter 2009

Quantitation Detection

Analyte Limit/QL (ug/L) Limit/DL

Method:

Laboratory: Lancaster Laboratories, Lancaster, PA

Ethyl methacrylate 0.5 0.1
Ethylene oxide 20 5

Hexachlorobutadiene 0.5 0.1
Hexachloroethane 0.5 0.1
2-Hexanone S 1

Isobutyl alcohol 25 10
Isopropylbenzene 0.5 0.1
Isopropylether 0.5 0.1
4-Isopropyltoluene 0.5 0.1
Methacrylonitrile 5 1

Bromomethane 0.5 0.1
Todomethane 0.5 0.1
Methyl methacrylate 0.5 0.1
4-Methyl-2-pentanone 5 1

Methyl tert-butyl ether 0.5 0.1
Dibromomethane 0.5 0.1
Methylene chloride 1 02
Naphthalene 0.5 0.1
Pentachloroethane 0.5 0.2
1-Propanol 1000 5

2-Propanol 100 50
Propionitrile 10 2

n-Propylbenzene 0.5 0.1
Styrene 0.5 0.1
1,1,1,2-Tetrachloroethane 0.5 0.1
1,1,2,2-Tetrachloroethane 0.5 0.1
Tetrachloroethene i 0.1
Tetrahydrofuran 5 2

Toluene 1 0.1
1,2,3-Trichlorobenzene 0.5 0.1
1,2,4-Trichlorobenzene 0.5 0.1
1,1,1-Trichloroethane 1 0.1
1,1,2-Trichloroethane 0.5 0.1
Trichloroethene 1 0.1
Trichlorofluoromethane 1 0.1
1,2,3-Trichloropropane 1 0.3
1,1,2-Trichloro-1,2,2-Trifluoroethane 1 0.2
1,2,4-Trimethylbenzene 0.5 0.1
1,3,5-Trimethylbenzene 0.5 0.1
Vinyl acetate 0.5 0.2
Vinyl chloride 0.5 0.1
Xylenes (Total) 3 1

Tuesday, August 04, 2009 Page3 of 6



Summary of Quantitation Limits and Detection Limits S Draper Aden Associates
X Engimaing + Surveying # Ervirormmertal Saviess

Appendix IX Monitoring Event
Monitoring Event: Second Quarter 2009

Quantitation Detection

Analyte Limit/QL (ug/L) Limit/DL (ug/L)
Method 8270C b T

Laboratary CompuChem, a DlVlSloll 0f Ltberty Analyttcal Cary, NC

Acenaphthene 5 1
Acenaphthylene S 1
Acetophenone S 1
2-Acetylaminofluorene 5 1
4-Amincbiphenyl 5 1
Aniline 5 1
Anthracene 5 1
Aramite 5 1
Benzo[a]anthracene 5 1
Benzo[b]fluoranthene 5 1
Benzo[k|fluoranthene 5 1
Benzo[ghi]perylene 5 1
Benzo(a)pyrene 5 1
1,4-Benzenediamine 50

Benzyl alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloro-1-methylethyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
p-Chloroaniline
Chlorebenzilate
p-Chloro-m-cresol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene

Diallate
Dibenz(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophenol

—'MMMLALALAMLALALAU\(JIU\MLI\MO\MUIM(J\

_p,_.,_.,..._,,_.,_.,...,.;,..,._.,_.,_.,._,._.,_.,_.,._.,_.,__.,_.,._._‘._._.,_._.,_.
o

Diethyl phthalate 0

0,0-Diethyl O-2-pyrazinyl S

Dimethoate 5

p-(Dimethylamino)azobenzene 5
7,12-Dimethylbenzfalanthracene 5

3,3'-Dimethylbenzidine 5

a,a-Dimethylphenethylamine 50 10
2,4-Dimethylphenol 5 1
Dimethyl phthalate 5 1
m-Dinitrobenzene 5 1
4,6-Dinitro-o-cresol 10 2
2,4-Dinitrophenol 10 2
2,4-Dinitrotoluene 10 1
2,6-Dinitrotoluene 10 1
Di-n-octyl phthalate 5 1
Diphenylamine 10 1
Disulfoton 5 1
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Summary of Quantitation Limits and Detection Limits @Draper Aden Associates
X7  Engecing ¢ Surveying ¢ Enviromentl Sarvioss

Appendix IX Monitoring Event
Monitoring Event: Second Quarter 2009

Quantitation Detection
Limit/QL (ug/L) Limit/DL (ug/L)

Ethyl methanesulfonate
Famphur

Fluoranthene

Fluorene
Hexachlorobenzene

G Lt W ta
— e = e A

Hexachlorocyclopentadiene
Hexachlorophene 500 88
Hexachloropropene
Indeno(1,2,3-cd]pyrene
Isodrin

Isophorone

Isosafrole

Kepone

Methapyrilene
3-Methylcholanthrene
Methyl methane sulfonate
2-Methylnaphthalene
Methy! parathion
2-Methyiphenol

3 & 4-Methylphenol

A h th L Lh L th L b L

wn o=
o

1,4-Naphthoquinone
1-Naphthylamine 5
2-Naphthylamine

o-Nitroaniline 10
m-Nitroaniline 10
p-Nitroaniline 20
Nitrobenzene 10
o-Nitrophenol 5

4-Nitroquinoline-1-oxide 5
N-Nitrosodi-n-butylamine

N-Nitrosodiethylamine

N-Nitrosodimethylamine

N-Nitrosodiphenylamine

N-Nitrosodipropylamine

N-Nitrosomethylethylamine

1

1

1

1

1

5

5

1

1

1

1

1

2

1

1

1

1

2

1

1

1

p-Nitrophenol 10 2
1

5 1
S 1
5 1
5 1
S 1
S 1
N-Nitrosomorpholine 5 1
N-Nitresopiperidine S i
N-Nitrosopyrrolidine 5 1
5-Nitroso-o-toluidine 5 1
Parathion S 1
Pentachlorobenzene 5 1
Pentachloronitrobenzene 5 1
Pentachlorophenol 1 2
Phenacetin 5 1
Phenanthrene 5 1
Phenol 5 1
Phorate 5 1
2-Picoline S 1
Pronamide 5 1
Pyrene 5 1
5 1

Pyridine

Tuesday, August 04, 2009 Page 5 of 6



Summary of Quantitation Limits and Detection Limits %Draper Aden Associates

Frgineering + Surveying ¢ Ervironmental Services
Appendix IX Monitoring Event
Monitoring Event: Second Quarter 2009

Quantitation Detection
Analyte Limit/QL (ug/L) lelt/DL (ugIL)

Method - »8270C

Laboratory. CompuChem, a Dzvtswn of Lzberty Analyttcal Cary, NC

Safrole 5 1
Sulfotep 5 1
1,2,4,5-Tetrachlorobenzene 5 1
2,3,4,6-Tetrachlorophenol 5 1
0-Toluidine 5 1
2,4,5-Trichlorophenol S 1
2,4,6-Trichlorephenol 5 1
0,0,0-Triethyl phosphorothioate 5 1
ym—Trlmtrobenzene 3 5

Laboratory CompuChem,k a Division of Liberty Analyrical, Cary, NC

20 35

Laboratory: CompuChem, a Division of Libérty Analytical, Cary, NC

Sulflde o ) e VlOOO . . N 660,

Method 9065

Laboratory CompuChem, a Dtvzston of Lzberty Analyttcal Cary, NC

Total Recoverable Phenolics 60 18

Tuesday, August 04, 2009 Page60of 6



M Draper Aden Associates

Engineering * Surveving ¢ Epviconmental Services

www.daa.com

Data Validation Summary
Fourth Quarter 2009 Semiannual Groundwater Monitoring Event

Post Closure Care Permit Hazardous Waste Management Units 5, 7, 10 and 16
Radford Facility Army Ammunition Plant, Radford, Virginia
EPA ID# VAI210020730

Draper Aden Associates performed data validation of the analytical results for the Fourth Quarter
2009 semiannual groundwater monitoring event at Hazardous Waste Management Units
(HWMUS) 5, 7, 10, and 16 located at the Radford Facility Army Ammunition Plant (RFAAP) in
Radford, Virginia. The following information and attached tables summarize the data validation
results.

Sample Collection/Analytical Services

Draper Aden Associates, of Blacksburg, Virginia, collected all groundwater samples during
October 6-27, 2009. The chain of custody and the permit required target analyte list for each
HWMU is provided as an attachment. Samples were collected from all required locations.

Samples were submitted for laboratory analysis via courier to CompuChem, a Division of
Liberty Analytical, of Cary, North Carolina, or Lancaster Laboratories, Lancaster, Pennsylvania.
A summary table of the required analyses and identification of the analyzing laboratory is
provided below.

Receipt of Monitoring Event Data

On behalf of Alliant Techsystems Inc., each laboratory submitted results to Draper Aden
Associates in a final certificate of analysis which included analytical results as well as relevant
documentation to verify and validate the results. The final certificate of analysis for the event
was received on December 19, 2009,

Summary of Monitoring Event Data by Analytical Method

Certificates of analysis were received from each laboratory in the following sample delivery
groups (SDGs):




Summary of Required Analytical Methods and SDGs

Hazardous Waste Management Unit (HWMU)
Analytical Method HWMU § HWMU 7 HWMU 10 HWMU 16 Laboratory
82608 Volatiles SDG RAD25 NA SDG RAD24 SDG RAD22 Lancaster
8270C Semivolatiles SDG 0910223 SDG (910166 SBG 0910176 SDG 0910073 CompuChem
80814 Pesticides NA NA NA NA NA
81514 Herbicides NA NA NA NA NA
6020 Inorganics SDG 0910223 SDG SDG 0910176 SDG 0910073 CompuChem
0910166/0912007
9012/90108 Cyanide NA SDG 0910166 SDG 0910176 NA CompuChem
SDG 1001150
9034 Sulfide NA NA NA NA NA
9065 Phenolics NA NA NA NA NA
74704 Mercury SDG 0910223 SDG 0910166 SDG 0910176 SDG 0910073 CompuChem

NA - Denotes analysis not applicable/analysis not required.

Each final certificate of analysis was complete in its presentation and the data were of acceptable
quality. Chains of custody and permit required target analytes are provided in each SDG.

Data Analysis and Validation

Samples were analyzed by SW-846 Method requirements (1est Methods for Evaluating Solid
Wastes - Physical and Chemical Methods, USEPA SW-846, 3rd edition - Final Update I, 1I/IIA

and ITT). Data, except where noted below, were evaluated in general accordance with:

o USEPA Region Il Modifications To The Laboratory Data Validation Functional
Guidelines For Evaluating Inorganic Analyses, April 1993.

s  USEPA Region I Modifications To The National Functional Guidelines for

Organic Data Review, September 1994,

o USEPA Region I Innovative Approaches for Validation of Organic and
Inorganic Data Standard Operating Procedures M-1 and IM-1, June 1995,

modified, and the analytical method.

Draper Aden Associates of Blacksburg, Virginia, performed data validation as detailed in the
attached data validation reports. For each HWMU, data validation reports and a summary table

of data validation results are provided as an attachment.
Review was limited to the following items, where applicable:

Data package completeness

Chain of custody

Holding time/preservation

Initial and continuing calibrations
Blanks

Interference check sample (inorganics)
Surrogates

Matrix spike/matrix spike duplicate/(MS/MSD) samples
Laboratory conirol samples (LCS)
Internal standards

Field duplicate

Laboratory duplicate (inorganics)




s Serial dilution (inorganics)
e Target analyte identification and quantitation
e Other — as noted

Reporting of Results

For this event, compliance well and plume well results were reported to at or above the permit
guantitation limit (QL).

Each final certificate of analysis was complete in its presentation and the data were of acceptable
quality. A summary of the data evaluation by analytical method is provided below.

The chain of custody documentation was complete, except where noted below. The laboratory
received the samples on ice and in good condition, with custody seals intact. Technical holding
time and preservation criteria were met. The data set demonstrated the laboratory’s ability to
achieve the permit QL, unless noted below,

SW-846 Method 8260B/5030B-Volatile Organic Analytes- 25 ml purge volume, unless noted

Calibration, blank, surrogate, MS/MSD, LCS, internal standards, sample/field sample duplicate
results, and target analyte identification and quantitation were met, except where noted below. The
MS/MSD samples were analyzed on project samples as noted on the chain of custody. A trip blank
was analyzed for each day of sample collection. A blind field duplicate was collected and analyzed
for the required target analytes. No target analytes were detected in the sample/field duphicate
sample unless noted below. Deviations from specific QA/QC criteria that were identified during
the data review process are summarized below.

HWMU 5

o Sample/Field Sample Duplicate results- SWC21/5WDUP- This applied to trichloroethene
only (1.9/1.9 ug/l). The RPD criteria were met and no data qualification was required.

o Toluene was reported in the trip blank for each of the two days of sample collection.
Toluene results were attributed to vendor vial contamination (see attached correspondence
from Lancaster Laboratories). Toluene was not detected at or above the permit QL in any
project sample.

e The certificate of analysis was revised to reflect the correct QL.

HWMU 10

e Sample/Field Sample Duplicate results - 10D3/10DUP - This applied to chloroform only
(16/17 ug/l). The RPD criteria were met and no data qualification was required.

e 2-Propanol recovered low in the LCS.  2-Propanol sample results for all monitoring
locations, except for 10D3D, were validated and qualified "UJ” to note an estimated QL
due to the low LCS recovery. 2-Propanol reported above the QL in 10D3D was not
influenced by the low LCS recovery.

e 2-Propanol was analyzed via Method 8260B using a 5 ml purge volume and no data
qualification was required.

e The following samples required an additional analysis in dilution to report the final result:
10D4 (chloroform), 10D3D (acetone), and 10D3D (2-propanol). For these target analytes,
the result from the undiluted initial analysis exceeded the instrument calibration range
requiring the dilution. Final results were reported within the instrument calibration range
and dilution factors were correctly applied.

3




HWMU 16

Final results were revised to report the correct QI

Toluene was reported below the permit QL in the trip blank for each of the three days of
sample collection. These results for toluene were attributed to vendor vial contamination
(see attached correspondence).

Chloromethane recovered low in the LCS. Chloromethane was not detected in any
sample at or above the QL and results for chloromethane were qualified “UJ” to note that
the QL. 1s estimated due to this QC deficiency.

Sample 16C1 was analyzed in dilution to obtain the final result for diethyl ether.

The permit required QL 1s 12.5 ug/l for both diethyl ether and dimethyl ether. The
laboratory reported the QL for each analyte as 13 pg/l due to rounding. Draper Aden
Associates revised the QL to 12.5 pg/l and no revision was requested.

SW-846 Method 8270C/3510C- Semivolatile Organic Analytes

Calibration, blank, surrogate, MS/MSD, I.CS, internal standards, sample/field sample duplicate
results, and target analyte identification and quantitation were met, except where noted below. The
MS/MSD samples were analyzed on project samples as noted on the chain of custody. No target
analytes were detected in the sample/field duplicate sample. Dewviations from specific QA/QC
criteria that were identified during the data review process are summarized below.

HWMU 5

The final reported result for bis(2-ethylhexyl) phthalate for sample SWC21 was reported
from the field duplicate result as not detected at or above the permit QL. The field
duplicate result was used to refute the SWC21 result for this analyte, 23 png/l
Laboratory blank contamination is suspected.

The laboratory incorrectly reported a QL of 20 ng/l instead of 10 pg/l for 2-nitroaniline
(o-nitroaniline). The low calibration point of the curve for this analyte supports a QL of
10 pg/l. Draper Aden Associates corrected these QL values and no revision was
requested.

The laboratory reported a QL of 10 pg/l for bis-2(ethylhexylphthalate). The low
calibration point of the initial calibration curve and the MDL study supports a QL of 6
pg/l, the USEPA MCL. The final QL for this target was reported at 6 pg/l. A revision to
the certificate of analysis was not requested.

The tune amount (50 ng) was not noted in the certificate of analysis. The tune amount
has been 50 ng historically and no data qualification was required.

HWMU 7

[ ]

The initial calibration standard RSD exceeded 15% for 2,4-dinitrophenol and all results
for this target analyte was qualified as estimated.

The laboratory incorrectly reported a QL of 20 pg/l instead of 10 pgl for 2,4-
dinitrophenol and 4-nitrophenol. The low calibration point of the curve for each analyte
supports a QL of 10 ug/l. The laboratory revised the final results to reflect the correct
QL.

The laboratory reported a QL of 10 pg/l for bis-2(cthylhexylphthalate). The low
calibration point of the initial calibration curve and the MDL study supports a QL of 6




ug/1, the USEPA MCL. The final QL for this target was reported at 6 pg/l. A revision to
the certificate of analysis was not requested.

The LCS/MS/MSD recovery for p-nitrophenol was less than 45% (32/35%R). The
reported recoveries for p-nitrophenol were within the laboratory specified quality control
limits {10-100%) and no data qualification was required.

The tune amount (50 ng) was not noted in the certificate of analysis. The tune amount
has been 50 ng historically and no data qualification was required.

HWMU 10

The tune amount (50 ng) was not noted in the certificate of analysis. The tune amount
has been 50 ng historically and no data qualification was required.

HWMU 16

The Chain of Custody was amended by the laboratory to note that the samples were
received at the correct temperature. This information was provided as a revision.

The extraction log was omitted from the certificate of analysis and provided as a revision.
The tune amount (50 ng) was not noted in the certificate of analysis. The tune amount
has been 50 ng historically and no data qualification was required.

SW-846 Method 6020/3005A—Inorganics-total

Calibration, blank, interference check sample, MS/MSD/DUP, LCS, internal standards, serial
dilution, sample/field sample duplicate results, and target analyte identification and quantitation
were met, except where noted below. MS/MSD analyses were performed on project samples as
noted on the chain of custody. Deviations from specific QA/QC criteria that were identified
during the data review process are summarized below. The field duplicate/sample results
exhibited acceptable precision, where applicable, except where noted.

HWMU 5

Sample/Blind Field Sample Duplicate results - SWC21/5SWDUP- This applied to barium
(15.9/15.9 ug/l), beryllium (3.1/3.1 pg/l), chromium (10.7/13.4 pg/l), cobalt (77.9/79.0
rg/l), copper (7.1/7.6 pg/l), nickel (40.1/41.0 pg/l), and zinc (48.3/50.5 pg/l). The RPD
between chromium results was >20 and qualified as estimated. The remaining RPD
criteria were met and no other data qualification was required.

The MSD for beryllium recovered at 126%, just above the upper control limit of 125%.
The MS recovered within control limits but the post-digestion spike for beryllium
recovered high. Detected results for beryllium (SWC21/DUP) were qualified as
estimated.

HWMU 7

Sample/Blind Field Sample Duplicate results - 7TWCA/7WDUP- This applied to barium
(29.3/28.6 pg/l) and nickel (12.5/13.0 pg/l). The RPD criteria were met and no data
qualification required.

The final reported results for copper, lead and zinc for sample 7WCA were obtained from
the field duplicate (7WDUP) results. The field duplicate was used to verify that copper,
lead, and zinc were not detected at or above the permit QL. Results for these analytes
were qualified as estimated due to the discrepancy between sample and field duplicate
results.




The reported result for arsenic in sample 7W13 was inconsistent with historical results.
The laboratory was requested to re-digest and reanalyze sample 7W13 for arsenic only.
The laboratory could not reanalyze the sample by Method 6020 due to instrument failure
and the sample was reanalyzed by Method 6010B. The permit specified QL of 10 pg/l for
arsenic was achieved by Method 6010B. The final arsenic result for 7W13 was reported
as not detected at or above the permit QL.

HWMU 10

Sample/Blind Field Sample Duplicate results - 10D3/10DUP - This applied to barium
only (105/109 pg/l). The RPD criteria were met and no data qualification was required.

HWMU 16

Sample/Blind Field Sample Duplicate results - 16C1A/16WDUP - This applied to barium
(199/207 pg/l) and cobalt only (8.8/8.4ug/l). The RPD criteria were met and no data
qualification was required.

One or more of the internal standards Sc45, In115, and Bi209 recovered low in samples
16C1, 16MWSE, 16MW9, 16 WDUP, 16WCIB, and 16 WC2B and the reported results for
analytes associated with these internal standards were qualified estimated as follows:
16C1 (silver, cadmium, lead)

16MW8 (vanadium, chromium, cobalt, nickel, copper, zinc, arsenic, selenium, silver,
cadmium)

16MW9, 16WDUP, 16WCIB (vanadium, chromium, cobalt, nickel, copper, zinc,
arsenic, selenium, silver, cadmium, lead)

16WC2B (vanadium, chromium, cobalt, nickel, copper, zinc, arsenic, selenium)

Final results were revised to report the correct QL for mercury, noted below. Results for
Method 6020 were not revised.

SW-846 Method 7470A— Mercury-total

HWMUs 5, 7, 10, 16

Calibration, blank, MS/MSD, LCS, sample/field sample duplicate results were within control limits
except where noted below. MS/MSD analyses were performed on project samples as noted on the
chain of custody. Mercury was not detected in the sample/blind field duplicate sample.

Sample results were reviewed for transcription errors from the instrument data to the laboratory
report and no errors were noted. Deviations from specific QA/QC criteria that were 1dentified
during the data review process are summarized below.

HWMU 16

Final results were revised to report the correct QL.




SW-846 Method 90124/9010B— Cyanide
HwWMUs 7, 10

Calibration, blank, MS/MSD, LCS, sample/field sample duplicate resulis were met, except where
noted below. The MS/MSD samples were analyzed on project samples as noted on the chain of
custody. Cyanide was not detected in the sample/field duplicate sample. Sample results were
reviewed for transcription errors from the instrument data to the laboratory report and no errors
were noted. Cyanide was not detected at or above the permit QL in any sample. No deviations
from specific QA/QC criteria were identified during the data review process.

HWMU10
e The post-preservation pH of sample 10D4 collected 10/21/2009 was 9 SU and not >12
SU as required per Method 9012A. The sample was recollected for cyanide on
10/27/2009 and the pH criterion was met. However, the laboratory inadvertently did not
analyze the sample. Draper Aden Associates re-sampled momtoring well 10D4 on
January 25, 2010 for cyanide. The result was received via email on January 27, 2010.
Cyanide was not detected at or above the permit QL.




DATA VALIDATION REVIEW ITEMS-SAMPLE PAPERWORK

QC DELIVERABLES PACKAGE — SAMPLE PAPERWORK:

1. Was the chain of custody included in the data deliverable package? M YES O NO
2. Was custody transfer between different parties dated and signed? M YES [ NO
2, Did the chain of custody document sampler signature, sample locations,
date and time of sampling and analyses requested? M YES O NO
3 Were the sample results included for all sample locations? M YES £l NO
4. Did the laboratory report all required target analytes? M YES O NO
End of page

DATA EVALUATION FOR SW-846 METHOD 82608 (GC/MS) VOLATILE ORGANICS
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QC DELIVERABLES PACKAGE:
¥ Project specific target analytes reported at or above required permit QL
MDL study performed for all target analytes and supports required QL-not reviewed
[ Passed single blind performance evaluation sample within 12 momnths
M Electronic data file reviewed

TECHNICAL HOLDING TIME AND PRESERVATION REVIEW CRITERIA:
B 14-day sample holding time
B Samples received at <6°C, zero headspace
B! Preparation Method 5030C, 25 ml purge volume

GC/MS INSTRUMENT PERFORMANCE CHECK REVIEW CRITERIA:
B4 Instrument performance check solution was analyzed at the beginning of each 12-hour period of
standard and/or sample analysis

INITIAL GC/MS CALIBRATION REVIEW CRITERIA:

Target analytes included in the ICAL

ICAL consisted of 5 calibration standards (or more, as needed)

Lowest concentration calibration standard at or below the associated MCL, regulatory compliance,
action limit, or required QL

No calibration standards were removed from curve that would negatively impact the data integrity
Each target analyte %RSD < 15%

Correlation coefficient or coefficient of determination >0.99 for target analytes with 215 % RSD

HERN HEE

CALIBRATION VERIFICATION REVIEW CRITERIA:
B Calibration verification standard analyzed at the beginning of each 12-hour period following the
instrument performance check analysis and prior to the method blank and sample analysis
M % Difference/Drift of target analytes within + 25.0%

BLANK REVIEW CRITERIA:
M Method/extraction blank analyzed on each GC/MS systern used for sample analysis
M Trip Blank-one per day of collection.

SURROGATE REVIEW CRITERIA:
B The following surrogates (or others as allowed) were used and within the specified range
- dibromofluoromethane { 80-120%), 4-bromofluorcbenzene (80-120%)
- toluene-dg (80-120%), 1,2-dichloroethane-d, (80-120%)

MATRIX SPIKE | MATRIX SPIKE DUPLICATE (MS/MSD) / LABORATORY CONTROL
SAMPLE (LCS) REVIEW CRITERIA:

B MS/MSD and LCS analyzed; MS/MSD and LCS within range

B Project specific analytes -%R 75-130%, RPD <10

i Independent source

INTERNAL STANDARDS REVIEW CRITERIA:
B The following internal standards (or others as allowed) were used
-fluorobenzene or 1,4-difluorobenzene, chlorobenzene-d; 1,4-dichlorobenzene-d,
B Internal standard areas within + 50% of last calibration verification
[ Internal standard retention times within + 30 seconds of last calibration verification

TARGET ANALYTE IDENTIFICATION REVIEW CRITERIA:

¥ Results were consistent with historical data. New detections evaluated as follows:

M RRTs of the reported analytes within £ 0.06 RRT units of the standard RRT

B Sample spectra versus laboratory standard spectra criteria were evaluated:
-Characteristic ions maximized in the same scan or within one scan of each other
-Characteristic ions present in the standard spectra were present in the sample spectra for

analytes detected above the QL

-Relative intensities of the ions between the standard and sample spectra were within +30%.




DATA EVALUATION FOR SW-846 METHOD 82608 (GC/MS) VOLATILE ORGANICS (Con’t)

K. TARGET ANALYTE QUANTITATION REVIEW CRITERIA:

&

]
%]

Results are consistent with historical data. New detections evaluated as follows:

- Ifanalyte %RSD was 15% or less, use average relative response factor for quantitation.

- Ifanalyte %RSD was greater than 15%, use first or higher order regression fit of five
calibration points (6 calibration points for 2™ order)

Results that exceed the initial calibration range were reanalyzed at a higher dilution

Analyte concentrations recorded on the sample quantitation reports were accurately transferred to
the sample summary sheets (laboratory report)

L. REPORTING:

HEEE

Detected analytes or results requiring validation are presented on the attached data validation report
Results reported at or above permit QL

Results reported within instrument calibration range

Sample/blind field duplicate RPD <2{), where applicable
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DATA EVALUATION FOR SW-846 METHOD 8270C (GC/MS) SEMIVOLATILE ORGANICS

QC DELIVERABLES PACKAGE:
[ Passed single blind performance evaluation sample within 12 months (not evaluated)
M Electronic data file reviewed

TECHNICAL HOLDING TIME AND PRESERVATION REVIEW CRITERIA:
M Holding time: 7-day sample collection to extraction / 40-day extraction to analysis
M Samples received at <6°C)
M Extraction Method 3510C used

GC/MS INSTRUMENT PERFORMANCE CHECK REVIEW CRITERIA:
i Instrument performance check solution analyzed at the beginning of each 12-hour period of
standard and/or sample analysis

INITIAL GC/MS CALIBRATION REVIEW CRITERIA:

Target analytes included in the ICAL

ICAL consisted of a minimum of 5 calibration standards (or more, as needed)

Lowest concentration calibration standard at or below the associated MCL, regulatory compliance,
action limit, or permit QL

No calibration standards were removed that would negatively impact the data integrity

Each target analyte %RSD < 15%

Correlation coefficient or coefficient of determination >0.99 for target analytes with =15 % RSD

NEE HEA

CALIBRATION VERIFICATION REVIEW CRITERI A:
i Calibration verification standard analyzed at the beginning of each 12-hour period following the
instrument performance check analysis and prior to the method blank and sample analysis
M Analytes have % Difference/Drift within + 25.0%

BLANK REVIEW CRITERIA:
M Method/extraction blank analyzed on each GC/MS system used for sample analysis

SURROGATE REVIEW CRITERIA:
M The following swrtogates (or others, as allowed ) were used and within the specified range
- phenol -ds Or -dg (10%-94%), - 2-fluorophenol (45-110%), - 2,4,6-tribromopheno] (10%-123%)),
- nitrobenzene — dg (35-110%), - 2-fluorobiphenyl (43%-116%), - terphenyl - dys  (49-120%)

MATRIX SPIKE / MATRIX SPIKE DUPLICATE (MS/MSD) / LABORATORY CONTROL
SAMPLE (LCS) REVIEW CRITERIA:

M MS/MSD and LCS analyzed with all target analytes

M MS/MSD and LCS recovered at or above 45%, RPD <20

INTERNAL STANDARDS REVIEW CRITERIA:
Ed The following internal standards were used (or others as allowed)
-1,4-Dichlorobenzene-d, Naphthalene-ds Acenapththene-d,, Phenanthrene-d;o, Chrysene-d,, Perylene-d,
B4 Internal standard areas within = 50% of last calibration verification
1 Internal standard retention times within + 30 seconds of last calibration verification

TARGET ANALYTE IDENTIFICATION REVIEW CRITERIA:
I Resulis were consistent with historical data. New detections evaluated as follows:
B RRTs of the reported analytes within + 0.06 RRT units of the standard RRT
B4 Sample spectra versus laboratory standard spectra criteria were evaluated:
Characteristic ions maximized in the same scan or within one scan of each other
s Characteristic ions present in the standard spectra were present in the sample spectra for
analytes detected above the permit QL
¢  Relative intensities of the ions between the standard and sample spectra were within $30%.
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DATA EVALUATION FOR SW-846 METHOD 8270C (GC/MS) SEMIVOLATILE ORGANICS (Con’t)

TARGET ANALYTE QUANTITATION REVIEW CRITERIA:

M Results were consistent with historical data. New detections evaluated as follows:
-If analyte %RSD was 15% or less, use average relative response factor for quantitation.
-If analyte %RSD was greater than 15%, use first or higher order regression fit of five calibration
points (6 calibration points for 2" order).

B Results that exceed the initial calibration range were reanalyzed at a higher dilution.

M Analyte concentrations recorded on the sample quantitation reports were accurately transferred to
the sample summary sheets (laboratory report).

REPORTING:
M Detected analytes or results requiring validation are presented on the attached data validation report
T Resulis reported to at or above the permit QL
i Results reviewed to detection limit and no target analytes were detected at or above DL or QL

12




DATA EVALUATION FOR INORGANICS BY SW-846 METHOD 6020 (ICP/MS)

QC DELIVERABLES PACKAGE:

i} Sample results included for all sample locations

| Target analyte QLs reported at permit required QL
i} Sample digestion method: 3005A

4} Electronic data file reviewed

TECHNICAL HOLDING TIMES / PRESERVATION REVIEW CRITERIA:
e} 6 month holding time, pH<2 with Nitric Acid (HNO3)
INSTRUMENT CALIBRATION/TUNE CRITERIA:

[} Target analytes, | calibration blank and at least 1 standard
7| Instrument tuned prior to analysis (%RSD <5%)

INSTRUMENT CALIBRATION CRITERIA:

4 10 sample frequency

| Use of calibration blank and check standard
&1 Recovery within 90-110%

BLANK CRITERIA:

N/A Trip Blank (check only if analyzed)

N/A Equipment Blank

& Method/Other Lab Blanks (check only if analyzed)
4| Interference free

o} CCB 10 sample frequency

INTERFERENCE CHECK SAMPLES {ICS) CRITERIA:
%] At beginning of batch or every 12 hours (80-120%)

MATRIX SPIKE DUPLICATE (MSD) CRITERIA:

| One MSD or sample duplicate per batch of 20 samples
& RPD < 20 between MS and MSD results or sample and duplicate results
| Control limit is = QL when sample values are less than 5 times QL (100X DL)

MATRIX SPIKE (MS) CRITERIA:

%] 75-125% recovery, ail analytes

| All analytes, spiked prior to digestion

2| One matrix spike per analytical batch

(2] No more than 20 samples per analytical batch

BLIND FIELD SAMPLE DUPLICATE CRITERIA:
= 109% Difference
SAMPLE RESULTS CRITERIA:

5| Resnlts reported within instrument linear range

DATA EVALUATION FOR INORGANICS BY SW-846 METHOD 6020 (ICP/MS) (Con’t.)
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LABORATORY CONTROL SAMPLE (LCS) CRITERIA:

| All target analytes,  LCS per 20 samples, (80-120% Recovery)
INTERNAL STANDARDS (IS) CRITERIA:

| IS (Li, Sc, In, Th, Bi) intensities {70-125% RI, see section 9.3, 6020A)
SERIAL DILUTION CRITERIA:

%] Similar matrix
| If concentration 50 times 1DL, %Difference must be within 10%

QUANTIATION LIMIT STANDARD (CDRL STANDARD) CRITERIA:

| Target analytes

| 85-115% recovery

| Standard analyzed at the QL

REPORTING:

& Detected analytes or results requiring validation are presented on the attached data

validation report
N/A MDL study reviewed (not reviewed 4Q2009)
| Results reported to at or above the permit QL

DATA EVALUATION FOR MERCURY BY SW-846 METHOD 74704
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QC DELIVERABLES PACKAGE:

| Mercury QL reported at permit required QL
4 Electronic data file reviewed

TECHNICAL HOLDING TIME / PRESERVATION REVIEW CRITERIA:
[} 28 day holding time, Adjust pH <2 w/ HNO;
INSTRUMENT CALIBRATION CRITERIA:

1 calibration blank and at least 5 standards

ICAL standards within 5% of true value

Instrument calibrated for every analytical sequence, r>0.995

ICAL standard analyzed at the permit QL

QL standard analyzed at or less than the permit required QL (70-130%R)
QL standard analyzed at beginning of run, following ICV/ICB

EREREE

INITIAL / CONTINUING CALIBRATION VERIFICATION CRITERIA:

%] 10 sample frequency for CCV; recovery within 80-120%

BLANK CRITERIA:

N/A Trip Blank (check only if analyzed)

N/A  Equipment Blank (check only if analyzed)

7| Method/other laboratory blanks (check only if analyzed), Interference free

MATRIX SPTKE DUPLICATE (MSD) CRITERIA:

| One MSD or sample duplicate per batch of 20 samples
| RPD < 20 between MS and MSD results or sample and duplicate results
%; Control limit is + QL when sample values are less than 5 times QL (100X DL)

MATRIX SPTIKE (MS) CRITERIA:

M 75-125% recovery

M MBS spiked prior to digestion, One MS per analytical batch of 20 samples
FIELD SAMPLE DUPLICATE CRITERIA:

& Target analyte: mercury, %Difference <10%

LABORATORY CONTROL SAMPLE (L.CS) CRITERIA:

7] Recovery within 80-120% range. Independent source from calibration standards.

SAMPLE RESULTS CRITERIA:

] Results reported within instrument calibration range

REPORTING:
| Detected analytes at or above the permit QL. When applicable, results requiring
validation are presented on the attached data validation report.

INORGANIC DATA EVALUATION FOR CYANIDE BY SW-846 METHOD 9012/90108
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QC DELIVERABLES PACKAGE:

7} Passed single blind performance evaluation sample within 12 months (not evaluated)
| Electronic data file reviewed

TECHNICAL HOLDING TIME / PRESERVATION CRITERIA:

| 14 day holding time
| Cool <6°C
] Adjust pH >12 w/ NaOH

INSTRUMENT CALIBRATION CRITERIA:

4| 1 calibration blank and at least 3 standards, correlation coefficient =0.995
= Standard at or below QL

INITIAL / CONTINUING CALIBRATION VALIDATION CRITERIA:

2} 10 sample frequency

2} Use of check standard with every batch of samples

] Recovery within 85-115% range (+ 15%)

BLANK CRITERIA:

| Interference free

% Verification Blank analysis analyzed every 10 samples

MATRIX SPIKE DUPLICATE (MSD) CRITERIA:

4 One MSD or ample duplicate per batch of 20 samples
| RPD < 20 between MS and MSD results or sample and duplicate results
| Control limit is + QL when sample values are less than 5 times QL (100X DL)

MATRIX SPIKE (MS) CRITERIA:
| 75-125% recovery

M Spiked prior to distillation
o} One MS required per analytical batch. No more than 20 samples per batch

SAMPLE RESULTS CRITERIA:

4 Results reported within instrument calibration range
REPORTING:
M Detected analytes at or above the permit QL. When applicable, results requiring

validation are presented on the attached data validation report.
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EIMITATIONS:

Draper Aden Associates prepared this document {which may include drawings, specifications, reports, studies and
attachments) in accordance with the agreement between Draper Aden Associates and the client.

The standard of care for all professional engineering, environmental and surveying and related services performed or
furnished by Draper Aden Associates under this Agreement are the care and skill ordinarily used by members of
these professions practicing under similar circumstances at the same time and in the same locality. Draper Aden
Associates makes no warranties, express or implied, under this Agreement in connection with Draper Aden
Associates’ services.

Conclusions presented are based upon a review of available information, the results of our field studies, and/or
professional judgment. To the best of our knowledge, information provided by others is true and accurate, unless
otherwise noted,

Draper Aden Associates’ liability, hereunder, shall be limited to amounts due Draper Aden Associates for services
actually rendered, or reimbursable expenses actually incurred.

Any teuse or modification of any of the aforementioned documents (whether hard copies or electronic transmittals)
prepared by Draper Aden Associates without written verification or adaptation by Draper Aden Associates will be at
the sole risk of the individual or entity utilizing said documents and such vse is without the authorization of Draper
Aden Associates. Draper Aden Associates shall have no legal liability resulting from any and all claims, damages,
losses, and expenses, including attorney’s fees arising out of the unauthorized reuse or modification of these
documents. Client shall indemnify Draper Aden Associates from any claims arising out of unauthorized use or
modification of the documents whether hard copy or electronic.

SHEPEEE 0000000440000 0040040040000
Error! Objects cannot be created from editing field codes.

This Report hag been prepared by:
0] 2L DD

Janet C. Frazier

Senior. Environmental Scientist Date:
2206 South Main Strect

Blacksburg, Virginia 24060

540-552-0444,

Hrazier@daa.com

www.daa.com

This Report has been subjected to technical and quality review by:
AN/ [-28 -2olo

Srikanth NathelE=FE,,
Project Engineer Date:
2206 South Main Street

Blacksburg, Virginta 24060

540-552-0444

snathella@daa.com

www.daa.com
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acott 1200 |
Gt 1501 - o
k£ 2a0RB0-95 HWMU5 '
Sample 58 Radford Army Ammunition Plant

2009 2™ Semiannual Monitoring Event
DAA JN: B03204-07

ANALYTICAL METHOD: 82608/5030B
TYPE METHOD: GCMS
CLASS: VOLATILE

Na. ANALYTE CAS RN Required QL (ug/)
1. Acetone 67-64-1 10
2, Chloroform (trichloromethane) §7-66-3 1
3, 2-butanone (methyl ethyl ketone - MEK) 78-93-3 10
4, 1,2-dichloroethane 107-06-2 1
5. Methylene chloride . 75-09-2 1
6. Toluene (methyl benzene) 108-88-3 : 1
7. Trichloroethene 79-01-6 ‘ 1
8. Xylenes (total) 1330-20-7 3 '
. Diethy] ether 60-29-7 12
10. Dichiorodifluoromethane 75-71-8 1

Note: #9 added on Jan 2004 due To 4Q2003 detection. JCF 0104
Note#10 (dichlorodiflucromethane) add 4Q 2006 due to detection 3Q 2006. JCF 10/06

Reviewed:

Revised and updated 1/15/2004 ICF,

Revised and updated 10/1/06.

Reviewed 4 Q 2006 -9/30/2009 10:52 AM

10/9/2007 JCF — 2007 switched to serniannual monitoring 2/4 Q.
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ANALYTICAL METHOD: SEE BELOW
TYPE METHOD: SEE BELOW
CLASS: TOTAL

Method SW 846-6020 (ICP/MS)

No. ANALYTE
1. Antimony
2. Arsenic
3. Barium
4, Beryllium
5. Cadmium
B. Chromium
7. Cobailt
B. Copper
9. Lead
10. Nicke!

11. Selenium
12, Silver

13. Thallium

14, Vanadium
15. Zinc

Method SW 7470A/CVAA
16. Mercury

. Note: # 6 added on Jan 2004 due To 4Q2003 detection.

HWMUS

Radford Army Ammunition Plant
2009 2™ Semiannual Monitoring Event

CAS RN

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-47-3
7440-48-4
7440-50-8
7440-82-1
7440-02-0
7782-49-2
7440-22-4
7440-28-0
7440-62-2
7440-66-6

7439-97-6

DAA JN: B03204-07

Required Permit Quantitation limit {pg/)

1

10

10

1

1

5

5

5

1

10

10 o\& z /04\
2

1 on/’
10 i

10

2

Reviewed:

Revised and updated 1/15/2004 JCF.

Revised and updated 10/1/06.

Reviewed 4 Q 2006 -9/30/2009 10:52 AM

10/9/2007 JCF — 2007 switched to semiannual monitoring 2/4 Q.

Mbbg-files\projects\admin\divisions\envr\templates\bburg eteam temp\field events\raap\sample event set up\semi-ammal evens\hwmu-
S\bwamS5_target analyte list-q.doc
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HWMUS, subo

HWMUS
Radford Army Ammunition Plant
2009 2" Semiannual Monitoring Event

DAA JN: B03204-07
ANALYTICAL METHOD: 8270C
TYPE METHOD: GCMS
CLASS: SEMIVOLATILE
No. ANALYTE CAS RN Required Permit Quantitation
Jimit (ug/)

1. Bis(2-ethylhexyl)phthalate 117-81-7 10

2, Diethyiphthlate 84-66-2 10

3. 2,4-dinitrotoluene 121-14-2 10

4. 2,6-dinitrotoluene 606-20-2 10

5. 2-Nitroaniline {o-Nitroaniline) 88-74-4 10

6. 4-Nitroaniline {p-Nitroaniline} 100-01-6 20

7. Nitrokenzene 98-95-3 10

)J\/('\/o
‘U

Note: # 5-7 added on Jan 2004 due To 4Q2003 detection. JCF 0104
Reviewed:

Revised and updated 1/15/2004 JCF.

Revised and updated 10/1/06.

Reviewed 4 Q 2006 -9/30/2009 10:52 AM

10/9/2007 JCF — 2007 switched to semiannual monitoring 2/4 Q.

\ibbg-files\projecis\admint\divisions\envr\iemplates\hburg eteam temp\field evems\raap\sample event set uptsemi-ammal events\hwm-
S\hwmus_target analyte list-q.doc

=
-2

- e g e =
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ANALYTICAL METHOD: SEE BELOW
TYPE METHOD: SEE BELOW

Wo A 09 01,

CLASS: TOTAL

Method SW 846-6020 (ICP/MS)

=
o

NN RN =

14.

ANALYTE

Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Cobalt
Lead
Nickel
Selenium
Silver
Thailium
Zinc

Mercury

Copper added to list 11/03 JCF

zine added to list 2Q 2004 JCF

this list updated 10004 (4thQ 2004) JCF

no changes 1Q207.

JCF 10/2007

HWMU7

Radford Army Ammunition Plant
2009 2™ Semiannual Monitoring Event

DAA JN: B03204-07
m

CAS RN

7440-36-0
7440-38-2
7440-39-3
7440-43-9
7440-47-3
7440-50-8
7440-48-4
7440-92-1
7440-02-0
7782-49-2
7440-22-4
7440-28-0
7440-66-6

7439-97-6

Required PERMIT QL (g
1
10
10
1
5
5
5
1
10
10
2
1
10
2
N
{
{ J A ! 3 0

.\\hbg—ﬁles\pmjects\aﬂmin\divisions\enw\tcmp]alcs\bburg cteam temp'ficld events\raap\sample event set up\semi-anmual events\hwame-
7hwow 7-1arget analtye listq.doc

Review 09 2005 ICF

e CaIREE

1




HWMU7
Radford Army Ammunition Plant
2009 2" Semiannual Monitoring Event

DAA JN: B03204-07
M

ANALYTICAL METHOD: 9012/9010A
TYPE METHOD: CLO
CLASS: CYANIDE

No. ANALYTE CAS RN Required PERMIF QL
(gD
1 Cyanide 57-12-5 20

JCF 102007

.\\bbg-ﬁlw\projects\admin\divisions\envr\tcmplams\bburg cteam tempficld evenis\raap\sample event set up\semi-anmual events\hwmu-
hwHEn7-target analeye list-q.doc

Review 09 2005 ICF
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ANALYTICAL METHOD: 8270C
TYPE METHOD: GCMS
CLASS: SEMIVOLATILE

No. ANALYTE

Bis{2-athylhexyi)phthalate
Butylbanzyl phthlate
2,4-Dinitrophenal

2 4-dinitrotoluene
2,B-dinitrotoluene
p-nitrophenol, £-nitrophenol

O w2

JCF 1072007

CAS RN

117-81-7
85-68-7
51-28-5
121-14.2
606-20-2
100-02-7

HWMU7

Radford Army Ammunition Plant
2009 2" Semiannual Monitoring Event
DAA JN: B03204-07

Required PERMIT QL (ug/)

06%
I I

.\\bbg-ﬁlcs\projccts\admin\divisions\envr\tcmplates\bhurg etear tempifield events\raap\sample event set up\sermi-znmizl evenis\hwmu-

Phwnm7-target analtye list-q.doc

Review 09 2005 ICF
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Qe 1200
| Radford Army Ammunition Plant
2009 2"! Semiannual Monitoring Event
DAA JN: B03204-07 Q
ANALYTICAL METHOD: 8260B/5030B ' : e
TYPE METHOD: GCMS
CL.ASS;: VOLATILE
No. . ANALYTE CASRN Required QL (ug/h)
1. Bromodichloromethane 75-274 1
2. Chloroform (trichloromethane} 67-66-3 . 1
3. 2-butanone (methyl ethyl ketone - MEK) 78-93-3 10
3. Trichlorgethene 79-01-6 1
4. Xylenes (total) 1330-20-7 : 3
5. Acetone 67-64-1 10
6. Isopropanol / 2-Propanol 67-63-0 50

Noete 5 and 6 added 3Q2005, JCF

Reviewed 09/2005
10/2007 jef

SMbbg-files\projectsiadmindivisions\envritemplates\bburg eteam temp\field events\raap\sample event set up\semi-annnat evenrs\hwmu-
10\hwrou 1 0-target analyte list-q.doc
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TYPE METHOD: SEE BELOW

ANALYTICAE METHOD: SEE BELOW

CLASS: TOTAL

Method SW 'Fms-sozo (ICPIMS)

z
°

TRpPeNamAbN

-

Method SW
12,

Nat: Cobalt and
10/2007 jef

ANALYTE

Arsenic
Barium
Cobalt
Chromium
Copper
Lead
Nickel
Setenivm
Silver
Vanadiurn
Zinc

7470A

Mercury

anadium added 2 Q 2004, JCF 7/14/2004

HWMU10

Radford Army Ammunition Plant
2009 2™ Semiannual Monitoring Event

CAS RN

7440-38-2
7440-30-3
7440-48-4
7440-47-3
7440-50-8
7440-824
7440-02-0
7782-49-2
7440-22-4

7440-66-6

7438-97-6

DAA JN: B03204-07

Required QL (ug/T)

10
10
5
5
5
1
10
10
2
10
10

\Wbbg-files\projects\admin\divisions\envremplatesibburg eteam temphfield events\raap\sample event set up\semi-aonual events\hwiou-

10\bwmu 10-targed

analyie list-q.doc
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HWMU10

Radford Army Ammunition Plant

2009 2™ Semiannual Monitoring Event

- DAA JN: B03204-07

ANALYTICAL METHOD: 8270C/3520C
TYPE METHOD: GCMS
CLASS: SEMIVOLATILE

No. ANALYTE CAS RN Required QL (pg/)
1. 2 4-dinitrotoluens 121-14-2 10
2. 2,B-dinitrotoluene 606-20-2 10 \/
10/2007 jef
=
P
y

.\\bbg—ﬁles\projects\admin\divisions\envr\tcmplates\bburg cream temp\field events\raap\sample evenr set up\semi-anmal events\hwmg-
16\hwrmn 10-target analyie list-q.doc
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HWMU10

Radford Army Ammunition Plant

2009 2™ Semiannual Monitoring Event
DAA JN: B03204-07

ANALYTICAL METHOD: 9012A
TYPE METHOD: CLO
CLASS: CYANIDE

No. ANALYTE
1 Cyanide
10/2007 jcf

=

>

CAS RN Required QL (png/N)

57-12-5 20

A\bbg-itles\projects\adminidivisions\envritemplates\bburg cteam tempifield evenis\razp\sample event sel up\semi-anmal events\hwimu-

10\hvmnuld-target analyte list-g.doc
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oA 00
t s HWMU1G
K 3.
ol 580904359 Radford Army Ammunition Plant
2009 2" Semiannual Monitoring Event

DAA JN: B03204-07

ANALYTICAL METHOD: 8260B/50308
TYPE METHOD: GCMS
CLASS: VOLATILE

No. ANALYTE CAS RN Required LOQ (ug/l)
1. w—Carbon tetrachloride 56-23<5 1
2. - chioromethane ; (Methyl chloride) d - 74-87-3 1
3, w—2-butanone (methyl ethyl ketone - MEK) ¥ 78-93-3 10
4, v, 1-dichloreethane 75-34-3 1
5.  wDichlorodifluoromechane v 75-71-8 1
6.  wfihylbenzene ..~ 100-414 1
7.  “Tetrachlorpethene ~ 127-184 i
8. ~Toluene (methyl benzene) e 108-83-3 1
9. L.l 1-trichloroethane (methyl chloroform) ¥ 71-55-6 1 9\)
10, Trichloroethene 79-01-6 {
11. + Trichiorofluoromethane (CEC-11) v 75-69-4 1
12, w—Xylenes (total) 1330-20-7 3 O
13 s—Chioroethane v 75-00-3 1
14 wDiethyl ether « 60-29-7 12.5
15 Dimethyl ether v 116-10-6 12.5
16  wMethylene chloride 75-09-2 t g
17 -1.1,2-Trichioro-1,2,2-Triflucroethane v 76-13-1 1

13-16 added 10/03. JCF
Revised 10/31/03 JCF

17 added 0704, Revised 7/28/2004
10/2008 JCF
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ANALYTICAL METHOD: SEE BELOW
TYPE METHOD: SEE BELOW

CLASS: TOTAL

Method SW 846-6020 (ICP/MS)

No ANALYTE

1. Antimony

2. Arsenic

a Barium

4. Beryllium

5. Cadmium

6. Chromium

7. Cobait

8. Copper

9. Lead

10. Nicket

11. Selenium

12 Stiver

13. Vanadium

14, Zine
Method SW 7470A/CVAA

15 Mercury
10/2007 JCF

.—.\

Radford Army Ammunition Plant

HWMU16

2009 2" Semiannual Monitoring Event
DAA JN: B03204-07

CAS RN

7440-36-0
7440-38-2
T440-39-3
T440-41-7
7440-43-9
7440-47-3
7440-48-4
7440-50-8
7440-92-1
7440-02-¢
7782-48-2
7440-22-4
7440-62-2
7440-66-6

7439-9746 2

Required LOQ (ugd)

PR YT, WS T G Y
oo

ot
Qo

- b NF
for Qo ]

A\\bbg-files\projecis‘adminidivisions\envr\templates\bburg eteam temmp\field events\raapisample event set upisemi-anmial eventsthwmn-

16\hwrmul6-target analyte list-q.doc
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HWMU16

Radford Army Ammunition Plant

2009 2™ Semiannual Monitoring Event
DAA JN: B03204-07

ANALYTICAL METHOD: 8270C
TYPE METHOD: GCMS
CLASS: SEMIVOLATILE

No. ANALYTE
1. 2, 4-dinltrotoluene
2. 2,6-dinitrotoluene
10/2007 JCF
e ——

7

CAS RN Required LOQ (ug)

121-14-2 10
806-20-2 10

-\\bbg-files\projects\admin\divisions\envritemplates\bburg eteam temp\ficld events\raap\sample event set up\semi-anmal events\hwnm-

16\hwomi1 6-1arget analyte list-q.doc JCF 11/04/72004
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S + C. From Tables V and VI
BT C'i“( 923‘79 23928 g

P.T.=P.C.4L,and L= =100 £ 65 -69738 Therefore, P. T, =(79+72.38)
+(6+-97.38) =864-69.76.

' Cear

approximately) direct! with D and with the
square of the distance. From Tn.blarfll ’IP 4
=80—Sta. P. C. =27.62. Hence ofset

distance, divi
to curve Thus (27. 62) (2 X881.95)
,

ngle =14 D for 100 £t., }{ D for 50 ft., ete. For “X" f¢.,
Deﬂectxon Angle (m mmubes) XX XD. For Sta. 800 abo
= 3X2762X65=53 86’. Al

X 27.62=153.86". For Sta. 181 Deflection Angle =53.86" +

angle of 45° 20/, & =479.8.
Therefore, for 6° 30", curve, E‘—4 9.6

CURVE FORMULAS
. 50
1. Radius H R—m

2. Degree of Curve: D= 100 1- Also, sin D/2—5~°

3. Tangent : T=Rtan 141, Also, T= T__fo,- ‘ID curve ,
4 Length of Curve: L= 100—_

D

5. Long Chord ¢ L. C.=2R sin 1.
6. Middle Ordmate M=R (1 —cos 1 »BI
7. External ! E=——

cosAI_R Also, E=T tan 14 I

EXPLANATION AND USE OF TABLES
Given P.I. Sta. 83+440.7, I =45° 2¢r and D =6°30’ fing:

Stations—P.C.=P.1.—7, r.Tfor1°Curve

65 +.197 =368.32 =3+68.32. Sta. P. C.=83440.7- —(3+68.32) =79+ 72.33.

—+ =100 25:33

Offsets—Tangent offsets v

‘angent Oﬂ'aet for 100 feet = 5.650 feet. Distance
=5.66

X ( ) =.432 ft. Also, squere of any
ided by twnce the radiug eqv.;a.al; ;appr imately) the dist fror ¢,

ve curve Deflection Angle
o Deﬂectlon Angle =dfl, for L ft from Table IIT XX =1%5

5 =4° 8.86'.
Externals—From Table V for 1° curve, with central

‘+ Correction from Table VI =7, 378+.089 =7.417.
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