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Data Validation Summary

Second Quarter 2020 Groundwater Monitoring Event - Annual Monitoring under 40
CFR 264 Appendix IX For HWMU-16; and
Corrective Action Annual Groundwater Monitoring Event for HWMU-5

Final Hazardous Waste Post-Closure Care Permit for Hazardous Waste Management
Units 5and 16

Radford Facility Army Ammunition Plant, Radford, Virginia

EPA ID# VA1210020730

Draper Aden Associates performed data validation of the analytical results for the Second Quarter
2020 semiannual groundwater monitoring event at Hazardous Waste Management Units
(HWMUs) 5 and 16 located at the Radford Army Ammunition Plant (RFAAP), in Radford, Virginia.
The monitoring event also served as annual monitoring under 40 CFR 264 Appendix IX for HWMU-
16. As well, the event served as the corrective action semiannual groundwater monitoring event
for HWMU-5 conducted in accordance with the Final Hazardous Waste Post-Closure Care Permit
for HWMU 5 and 16 (reissued August 16, 2014, Class 1 Permit Modification dated September
12, 2014 and Class 1 Permit Modification dated December 1, 2016).

This groundwater monitoring event was conducted using revised detection limits (DLs) and
quantitation limits (QLs) for total antimony, total copper, total lead, total silver, and total vanadium
as approved by the Virginia Department of Environmental Quality (VDEQ) in electronic
correspondence dated March 29, 2019. RFAAP submitted a Class 1 permit modification to reflect
these changes to the VDEQ on February 12, 2020. The permit modification is pending.

The following information and attached tables summarize the data validation results.
Sample Collection/Analytical Services

Draper Aden Associates, of Blacksburg, Virginia, collected groundwater samples during April 2020.
Due to headspace issue, sample 16-3 was recollected for Method 8260C on May 7, 2020.

Samples were submitted for laboratory analysis to Eurofins Lancaster Laboratories Environmental,
(ELLE), to Eurofins TestAmerica Canton, (ETAC) of North Canton, Ohio; to Pace (formerly Shealy
Environmental Services) (Pace), of West Columbia, South Carolina, Microbac Laboratories
(Microbac) of Marietta, Ohio.
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Receipt of Monitoring Event Data

On behalf of BAE SYSTEMS, Ordnance Systems, 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 these events
was received on July 10, 2020.

Verification Events

Verification monitoring was conducted on June 22, 2020 to confirm or refute the initial results for
acetone in 16MW8 and vinyl chloride in 16WC1A. The verification sample results disconfirmed
the acetone result in 16MWS8. The verification sample result confirmed the vinyl chloride result in
16WC1TA. Blind field sample duplicates for the verification event were also submitted as DUP1
(16MW8) and DUP2 (16WC1A).

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 I-|WM:-’|-aszardous Waste Managemenlt-“l.ll\;ll\izu_16
8260C / 8260D Volatiles RAF60 VFZF;'S(F)gg(\feF:I);E(asﬁon)
8270D / 8270C Semivolatiles RAF60 / 240-129236-2 RAF59 / MOD1189
60208 Inorganics VD21024 VD17087 / VD17091
9012B Cyanide Not required VD17087
7470A Mercury VD21024 VD17087 / VD17091

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 (Test Methods for Evaluating Solid Wastes
- Physical and Chemical Methods, USEPA SW-846, 3rd edition - Final Update I, lI/IIA, Il and
subsequent updates). 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, lI/1IA, 11l and subsequent updates

e USEPA Contract Laboratory Program National Functional Guidelines for Organic Superfund
Methods Data Review, January 2017, where applicable.

e USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Superfund Methods Data Review, January 2017, where applicable.




Draper Aden Associates, of Blacksburg, Virginia, performed a comprehensive data validation,
including recalculation of 10% of the data, 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).

Reporting of Results

For HWMU-16, all compliance groundwater monitoring network wells were sampled for the
constituents listed in Appendix E to Permit Attachment 3 (Unit 16 Groundwater Compliance
Monitoring (Semiannual) Constituent List). This event also served as the annual monitoring event
in which the upgradient and point of compliance wells at HWMU-16 were sampled for the 40 CFR
Part 264 Appendix IX constituents listed in Appendix | of Permit Attachment 1 of the Final Post-
Closure Care Permit. Upgradient and point of compliance monitoring well results were reported
to at or above the detection limit for the Appendix IX target analytes (constituents). The 8270D
target analyte detection limits vary slightly from the permit required detection limit. Results
reported between the detection limit and quantitation limit should be considered estimated
concentrations. Plume well results were reported to at or above the permit quantitation limit for
the constituents listed in the semiannual compliance monitoring lists (Attachment 3 Appendix E).

Additionally, for HWMU-16, a footnote presented in Appendix G of Permit Attachment 3 of the
August 16, 2014 reissuance of the Permit indicates that verification is required for constituents
detected at concentrations less than the QL if their associated GPSs are equal to the QL and are
greater than the applicable risk-based concentrations (i.e, ACL or RSL). In these instances,
verification must be conducted using an alternate low-level analytical method in order to confirm
or refute the observed initial detections if the QL achievable by that method is less than, or equal
to, the ACL or RSL for the subject constituent. If a concentration greater than the low-level
analytical method QL is observed, then the GPS for that constituent will be updated, if warranted.
During Second Quarter 2020, no constituents with GPSs equal to their respective QLs and greater
than the applicable risk-based concentrations were detected.

For HWMU-5, results were reported to at or above the permit detection limit for constituents
listed in Appendix J to Permit Attachment 2 and Appendix K to Permit Attachment 2 of Module
VI-Groundwater Corrective Action & Monitoring Program for Unit-5, with the exception of
Methods 8260C and 8270D target analytes. Select target analyte detection limits based on current
laboratory method detection limit studies varied slightly from the detection limit listed in the
permit; however, no corrective action was needed. Results reported between the detection limit
and quantitation limit should be considered estimated concentrations.

The USEPA periodically updates the Regional Screening Levels (RSLS). As stated in section VI.E.3
of Module IV of the Permit for HWMU-5, “The Permittee shall use the most up-to-date USEPA
MCL, the Department ACL, or EPA Region 3 RBC as the GPS. If USEPA implements any changes
to MCLs or RBCs, the GPS defined by that MCL or RBC will be updated to reflect the most current
value established by USEPA.” At the time of the Second Quarter 2020 groundwater monitoring
event, the November 2019 USEPA RSL table reflected the most current value (although the RSL
for this constituent did not change in the subsequent RSL table release May 2020). The USEPA
RSL for one constituent, diethyl ether, listed in Appendix K to Attachment 2, was updated from
7,300 pg/I to 3,900 ug/l; therefore, the GPS comparison value for diethyl ether listed in Appendix
A-2 of this report is 3,900 pg/l. Diethyl ether is the only constituent listed in Appendix K to
3




Attachment 2 whose GPS is based on an EPA RSL that was updated. Diethyl ether was detected
below the quantitation limit (QL) (12 ug/l) at estimated values in 5WC7B, 5WC21, 5WC22, and in
5W(C23; detected results are below the GPS listed Appendix K to Attachment 2 of the permit (7,300
ug/l) and the November 2019 USEPA RSL of 3,900 pg/l. Diethyl ether was not detected in any
other wells comprising the CA groundwater monitoring network.
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Comprehensive Data Validation Report o _

== Draper Aden Associates
Radford Army Ammunition Plant (RFAAP), Radford, Virginia T Egmrge Snsige e s
Facility: HWMU-5  Groundwater Monitoring Event:Second Quarter 2020

Lab Validated Lab Lab Permit  Permit _ o
Analyte Sample ID  Result Q Result Q QL DL QL DL Units Validation Notes

Method: 6020B
Laboratory: Pace Analytical, West Columbia, SC

Antimony 5W5B 2 U U 2 0.5 2 0.4 ug/L Analyte not detected at or above the DL or QL.
5W7B 2 U U 2 0.5 2 0.4 ug/L Analyte not detected at or above the DL or QL.
5WC21 2 U U 2 0.5 2 0.4 ug/L Analyte not detected at or above the DL or QL.
5WC22 2 U ] 2 0.5 2 0.4 ug/L Analyte not detected at or above the DL or QL.
5WC23 2 U U 2 0.5 2 0.4 ug/L Analyte not detected at or above the DL or QL.
5WDUP 2 U U 2 0.5 2 0.4 ug/L Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Arsenic 5W5B 10 U U 10 2 10 2 ug/L Analyte not detected at or above the DL or QL.
5W7B 10 U U 10 2 10 2 ug/L Analyte not detected at or above the DL or QL.
5wWcC21 10 u U 10 2 10 2 ug/L Analyte not detected at or above the DL or QL.
5WC22 10 U U 10 2 10 2 ug/L Analyte not detected at or above the DL or QL.
5WC23 10 U U 10 2 10 2 ug/L Analyte not detected at or above the DL or QL.
5WDUP 10 U U 10 2 10 2 ug/L Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Barium 5W5B 19 19 10 1.3 10 1 ug/L No action taken.
5W7B 40 40 10 1.3 10 1 ug/L No action taken.
5WC21 14 14 10 13 10 1 ug/L No action taken.
5WC22 22 22 10 13 10 1 ug/L No action taken.
5WC23 19 19 10 1.3 10 1 ug/L No action taken.
5WDUP 14 14 10 1.3 10 1 ug/L No action taken. Blind field dupllicate of 5WC21 (RPD<1).
Beryllium 5W5B 1 U U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
5W7B 0.66 J 0.66 J 1 0.2 1 0.2 ug/L Result < QL.
5WC21 022 J 022 J 1 0.2 1 0.2 ug/L Result < QL.
5WC22 1 U U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC23 1 U U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
5WDUP 1 U ] 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Cadmium 5W5B 1 u U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
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== Draper Aden Associates
Radford Army Ammunition Plant (RFAAP), Radford, Virginia T Egmrge Snsige e s
Facility: HWMU-5  Groundwater Monitoring Event:Second Quarter 2020

Lab Validated Lab Lab Permit  Permit _ o
Analyte Sample ID Result Q Result Q QL DL QL DL Units Validation Notes

Method: 6020B
Laboratory: Pace Analytical, West Columbia, SC

Cadmium 5W7B 1 U U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC21 1 U U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC22 1 U U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC23 1 U ] 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
5WDUP 1 U U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Chromium 5W5B 5 U U 5 13 5 1 ug/L Analyte not detected at or above the DL or QL.
5W7B 5.2 52 5 1.3 5 1 ug/L No action taken.
5WC21 24 ) 24 J 5 1.3 5 1 ug/L Result < QL. Internal standard %Rl did not meet criteria (69%).
5WC22 5 u U 5 13 5 1 ug/L Analyte not detected at or above the DL or QL.
5WC23 5 U U 5 13 5 1 ug/L Analyte not detected at or above the DL or QL.
5WDUP 2 J 2 J 5 13 5 1 ug/L Result < QL. Internal standard %RI did not meet criteria (67%). Blind field
duplicate of 5WC21 (RPD <20).
Cobalt 5w8B 5 U 5 1.3 5 1 ug/L Analyte not detected at or above the DL or QL.
5W5B 5 5 13 5 1 ug/L Analyte not detected at or above the DL or QL.
5W7B 11 11 5 1.3 5 1 ug/L No action taken.
5WC21 19 19 J 5 1.3 5 1 ug/L Result is estimated. Internal standard %RI did not meet criteria (69%).
5WC22 31 ) 31 J 5 1.3 5 1 ug/L Result < QL.
5WC23 14 1.4 J 5 1.3 5 1 ug/L Result < QL.
5WDUP 19 19 J 5 1.3 5 1 ug/L Result is estimated. Internal standard %RI did not meet criteria (67%). Blind
field duplicate of 5WC21 (RPD <1).
Copper 5Ws5B 27 ) 2.7 J 5 2 5 1 ug/L Result < QL.
5W7B 5.6 5.6 5 2 5 1 ug/L No action taken.
5WC21 5 U U J 5 2 5 1 ug/L Analyte not detected at or above the DL or QL. Internal standard %Rl did not
meet criteria (69%).
5WC22 5 U ] 5 2 5 1 ug/L Analyte not detected at or above the DL or QL.
5WC23 5 U U 5 2 5 1 ug/L Analyte not detected at or above the DL or QL.
5WDUP 5 U U J 5 2 5 1 ug/L Analyte not detected at or above the DL or QL. Internal standard %Rl did not

meet criteria (67%). Blind field duplicate of 5SWC21.
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Comprehensive Data Validation Report
Radford Army Ammunition Plant (RFAAP), Radford, Virginia

Facility: HWMU-5

== .
=== Draper Aden Associates
Engineering & Surveying « Environmental Services

Groundwater Monitoring Event:Second Quarter 2020

Lab

Validated

Lab Lab

Permit Permit . S
Analyte Sample D Result Q Result Q QL DL QL DL Units Validation Notes
Method: 6020B
Laboratory: Pace Analytical, West Columbia, SC
Lead 5W5B 3 U U 3 1 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5W7B 21 J 2.1 J 3 1 2 0.2 ug/L Result < QL.
5WC21 3 U U 3 1 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC22 3 U ] 3 1 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC23 3 U U 3 1 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5WDUP 3 U U 3 1 2 0.2 ug/L Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Nickel 5W5B 10 U U 10 2 10 2 ug/L Analyte not detected at or above the DL or QL.
5W7B 13 13 10 2 10 2 ug/L No action taken.
5wWcC21 11 11 J 10 2 10 2 ug/L Result is estimated. Internal standard %RI did not meet criteria (69%).
5WC22 28 J 2.8 J 10 2 10 2 ug/L Result < QL.
5WC23 2.3 J 2.3 J 10 2 10 2 ug/L Result < QL.
5WDUP 10 10 J 10 2 10 2 ug/L Result is estimated. Internal standard %RI did not meet criteria (67%). Blind
field duplicate of 5WC21 (RPD <10).
Selenium 5W5B 10 U U 10 3 10 3 ug/L Analyte not detected at or above the DL or QL.
5W7B 10 U U 10 3 10 3 ug/L Analyte not detected at or above the DL or QL.
5WC21 10 U U 10 3 10 3 ug/L Analyte not detected at or above the DL or QL.
5WC22 10 U ] 10 3 10 3 ug/L Analyte not detected at or above the DL or QL.
5WC23 10 U U 10 3 10 3 ug/L Analyte not detected at or above the DL or QL.
5WDUP 10 U U 10 3 10 3 ug/L Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Silver 5W5B 2 u U 2 0.3 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5W7B 2 U U 2 0.3 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC21 2 U U 2 0.3 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC22 2 U U 2 0.3 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC23 2 U ] 2 0.3 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5WDUP 2 U ] 2 0.3 2 0.2 ug/L Analyte not detected at or above the DL or QL. Blind field dupllicate of

5WCz21.
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Comprehensive Data Validation Report
Radford Army Ammunition Plant (RFAAP), Radford, Virginia
Groundwater Monitoring Event:Second Quarter 2020

Facility: HWMU-5

== .
=== Draper Aden Associates
Engineering & Surveying « Environmental Services

Lab

Validated

Lab Lab

Permit Permit . S
Analyte Sample ID Result Q Result Q QL DL QL DL Units Validation Notes
Method: 6020B
Laboratory: Pace Analytical, West Columbia, SC
Thallium 5W5B 1 U U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
5W7B 1 U U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC21 1 U U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC22 1 U ] 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC23 1 U U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL.
5WDUP 1 U U 1 0.2 1 0.2 ug/L Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Vanadium 5W5B 10 U U 10 25 10 1 ug/L Analyte not detected at or above the DL or QL.
5W7B 10 U 10 2.5 10 1 ug/L Analyte not detected at or above the DL or QL.
5wWcC21 10 J 10 25 10 1 ug/L Analyte not detected at or above the DL or QL. Internal standard %RI did not
meet criteria (69%).
5WC22 10 10 25 10 1 ug/L Analyte not detected at or above the DL or QL.
5WC23 10 10 25 10 1 ug/L Analyte not detected at or above the DL or QL.
5WDUP 10 J 10 25 10 1 ug/L Analyte not detected at or above the DL or QL. Internal standard %R did not
meet criteria (67%). Blind field duplicate of 5SWC21.
Zinc 5W5B 8.3 J 8.3 J 30 7.3 30 7.3 ug/L Result < QL.
5W7B 24 J 24 J 30 7.3 30 7.3 ug/L Result < QL.
5WC21 30 U U 30 7.3 30 7.3 ug/L Analyte not detected at or above the DL or QL.
5WC22 30 U U 30 7.3 30 7.3 ug/L Analyte not detected at or above the DL or QL.
5WC23 30 U ] 30 7.3 30 7.3 ug/L Analyte not detected at or above the DL or QL.
5WDUP 30 U U 30 7.3 30 7.3 ug/L Analyte not detected at or above the DL or QL. Blind field dupllicate of

5WC21.
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Comprehensive Data Validation Report

Radford Army Ammunition Plant (RFAAP), Radford, Virginia

Facility: HWMU-5

== .
=== Draper Aden Associates
Engineering & Surveying « Environmental Services

Groundwater Monitoring Event:Second Quarter 2020

Lab Validated Lab Lab Permit  Permit _ o
Analyte Sample D Result Q Result Q QL DL QL DL Units Validation Notes
Method: 7470A
Laboratory: Pace Analytical, West Columbia, SC
Mercury 5W5B 02 U U 0.2 0.12 2 0.2 ug/L Analyte not detected at or above the DL or QL.

5W7B 02 U U 0.2 0.12 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC21 02 U U 0.2 0.12 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC22 02 U U 0.2 0.12 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5WC23 02 U U 0.2 0.12 2 0.2 ug/L Analyte not detected at or above the DL or QL.
5WDUP 02 U U 0.2 0.12 2 0.2 ug/L Analyte not detected at or above the DL or QL. Blind field dupllicate of

5WCz21.
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Comprehensive Data Validation Report
Radford Army Ammunition Plant (RFAAP), Radford, Virginia

Facility: HWMU-5

== .
=== Draper Aden Associates
Engineering & Surveying « Environmental Services

Groundwater Monitoring Event:Second Quarter 2020

Lab

Validated

Lab Lab

Permit  Permit . S
Analyte Sample ID Result Q Result Q QL DL QL DL Units Validation Notes
Method: 8260C
Laboratory: ELLE, Lancaster, PA
Acetone 5W5B 3 U U 10 3 10 3 ug/l Analyte not detected at or above the DL or QL.
5W7B 3 U U 10 3 10 3 ug/l Analyte not detected at or above the DL or QL.
5WC21 3 U U 10 3 10 3 ug/l Analyte not detected at or above the DL or QL.
5WC22 3 U ] 10 3 10 3 ug/l Analyte not detected at or above the DL or QL.
5WC23 3 U U 10 3 10 3 ug/l Analyte not detected at or above the DL or QL.
5WDUP 3 U U 10 3 10 3 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Trip Blank 1 3 U U 10 3 10 3 ug/l Analyte not detected at or above the DL or QL.
2-Butanone 5W5B 1 U U 10 1 10 1 ug/l Analyte not detected at or above the DL or QL.
5W7B 1 u U 10 1 10 1 ug/l Analyte not detected at or above the DL or QL.
5wWcC21 1 U U 10 1 10 1 ug/l Analyte not detected at or above the DL or QL.
5WC22 1 U U 10 1 10 1 ug/l Analyte not detected at or above the DL or QL.
5WC23 1 U U 10 1 10 1 ug/l Analyte not detected at or above the DL or QL.
5WDUP 1 U U 10 1 10 1 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Trip Blank 1 1 U U 10 1 10 1 ug/l Analyte not detected at or above the DL or QL.
Chloroform 5W5B 1.2 1.2 1 0.1 1 0.1 ug/l No action taken.
5W7B 1.3 13 1 0.1 1 0.1 ug/l No action taken.
5WC21 1.8 1.8 1 0.1 1 0.1 ug/l No action taken.
5WC22 1.4 1.4 1 0.1 1 0.1 ug/l No action taken.
5WC23 1.4 1.4 1 0.1 1 0.1 ug/l No action taken.
5WDUP 1.8 18 1 0.1 1 0.1 ug/l No action taken. Blind field dupllicate of 5WC21 (RPD <1).
Trip Blank 1 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
Dichlorodifluoromethane ~ 5W5B 03 U U 1 0.3 1 0.28 ug/l Analyte not detected at or above the DL or QL.
5W7B 03 U U 1 0.3 1 0.28 ug/l Analyte not detected at or above the DL or QL.
5WC21 03 U ] 1 0.3 1 0.28 ug/l Analyte not detected at or above the DL or QL.
5WC22 03 U ] 1 0.3 1 0.28 ug/l Analyte not detected at or above the DL or QL.
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Comprehensive Data Validation Report

Radford Army Ammunition Plant (RFAAP), Radford, Virginia

Facility: HWMU-5

== .
=== Draper Aden Associates
Engineering & Surveying « Environmental Services

Groundwater Monitoring Event:Second Quarter 2020

Lab

Validated

Lab Lab

Permit Permit . S
Analyte Sample ID Result Q Result Q QL DL QL DL Units Validation Notes
Method: 8260C
Laboratory: ELLE, Lancaster, PA
Dichlorodifluoromethane 5WC23 0.3 U 1 0.3 1 0.28 ug/l Analyte not detected at or above the DL or QL.
5WDUP 03 U U 1 0.3 1 0.28 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Trip Blank 1 03 U U 1 0.3 1 0.28 ug/l Analyte not detected at or above the DL or QL.
1,2-Dichloroethane 5W5B 01 U U 1 0.1 1 0.147 ug/l Analyte not detected at or above the DL or QL.
5W7B 01 U U 1 0.1 1 0.147 ug/l Analyte not detected at or above the DL or QL.
5WC21 01 U U 1 0.1 1 0.147 ug/l Analyte not detected at or above the DL or QL.
5WC22 01 U U 1 0.1 1 0.147 ug/l Analyte not detected at or above the DL or QL.
5WC23 01 U U 1 0.1 1 0.147 ug/l Analyte not detected at or above the DL or QL.
5WDUP 01 U U 1 0.1 1 0.147 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Trip Blank 1 01 U U 1 0.1 1 0.147 ug/l Analyte not detected at or above the DL or QL.
1,1-Dichloroethene 5w8B 04 U U 1 0.4 1 0.44 ug/l Analyte not detected at or above the DL or QL.
5W5B 04 U U 1 0.4 1 0.44 ug/l Analyte not detected at or above the DL or QL.
5W7B 04 U U 1 0.4 1 0.44 ug/l Analyte not detected at or above the DL or QL.
5WC21 04 U U 1 0.4 1 0.44 ug/l Analyte not detected at or above the DL or QL.
5WC22 04 U U 1 0.4 1 0.44 ug/l Analyte not detected at or above the DL or QL.
5WC23 04 U ] 1 0.4 1 0.44 ug/l Analyte not detected at or above the DL or QL.
5WDUP 04 U U 1 0.4 1 0.44 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
5W12A 04 U U 1 0.4 1 0.44 ug/l Analyte not detected at or above the DL or QL.
Trip Blank 1 04 U U 1 0.4 1 0.44 ug/l Analyte not detected at or above the DL or QL.
cis-1,2-Dichloroethene 5wWs8B 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5W5B 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5W7B 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5WC21 01 U ] 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5WC22 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5WC23 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
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Comprehensive Data Validation Report
Radford Army Ammunition Plant (RFAAP), Radford, Virginia

Facility: HWMU-5

== .
=== Draper Aden Associates
Engineering & Surveying « Environmental Services

Groundwater Monitoring Event:Second Quarter 2020

Lab

Validated Lab

Lab

Permit  Permit . L
Analyte Sample D Result Q Result Q QL DL QL DL Units Validation Notes
Method: 8260C
Laboratory: ELLE, Lancaster, PA
cis-1,2-Dichloroethene 5WDUP 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
5W12A 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
Trip Blank 1 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
trans-1,2-Dichloroethene 5ws8B 08 U U 1 0.8 1 0.8 ug/l Analyte not detected at or above the DL or QL.
5W5B 08 U ] 1 0.8 1 0.8 ug/l Analyte not detected at or above the DL or QL.
5W7B 08 U U 1 0.8 1 0.8 ug/l Analyte not detected at or above the DL or QL.
5WC21 08 U U 1 0.8 1 0.8 ug/l Analyte not detected at or above the DL or QL.
5WC22 08 U U 1 0.8 1 0.8 ug/l Analyte not detected at or above the DL or QL.
5WC23 08 U U 1 0.8 1 0.8 ug/l Analyte not detected at or above the DL or QL.
5WDUP 08 U U 1 0.8 1 0.8 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
5W12A 08 U U 1 0.8 1 0.8 ug/l Analyte not detected at or above the DL or QL.
Trip Blank 1 08 U U 1 0.8 1 0.8 ug/l Analyte not detected at or above the DL or QL.
Diethyl ether 5W5B 04 U U 12 0.4 12 0.39 ug/l Analyte not detected at or above the DL or QL.
5W7B 0.6 J 0.6 J 12 0.4 12 0.39 ug/l Result < QL.
5WC21 1.7 J 1.7 J 12 0.4 12 0.39 ug/l Result < QL.
5WC22 84 ) 8.4 J 12 0.4 12 0.39 ug/l Result < QL.
5WC23 10 J 10 J 12 0.4 12 0.39 ug/l Result < QL.
5WDUP 16 J 1.6 J 12 0.4 12 0.39 ug/l Result < QL.Blind field dupllicate of 5WC21 (RPD <10).
Trip Blank 1 04 U U 12 0.4 12 0.39 ug/l Analyte not detected at or above the DL or QL.
Methylene chloride 5W5B 02 U U 1 0.2 1 0.182 ug/l Analyte not detected at or above the DL or QL.
5W7B 02 U U 1 0.2 1 0.182 ug/l Analyte not detected at or above the DL or QL.
5WC21 02 U U 1 0.2 1 0.182 ug/l Analyte not detected at or above the DL or QL.
5WC22 02 U U 1 0.2 1 0.182 ug/l Analyte not detected at or above the DL or QL.
5WC23 02 U ] 1 0.2 1 0.182 ug/l Analyte not detected at or above the DL or QL.
5WDUP 02 U ] 1 0.2 1 0.182 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of

5WC21.
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Groundwater Monitoring Event:Second Quarter 2020

Lab

Validated

Lab Lab

Permit  Permit . S
Analyte Sample ID Result Q Result Q QL DL QL DL Units Validation Notes
Method: 8260C
Laboratory: ELLE, Lancaster, PA
Methylene chloride Trip Blank 1 02 U U 1 0.2 1 0.182 ug/l Analyte not detected at or above the DL or QL.
Toluene 5W5B 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5W7B 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5WC21 01 U ] 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5WC22 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5WC23 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5WDUP 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Trip Blank 1 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
Trichloroethene 5wWs8B 02 U U 1 0.2 1 0.177 ug/l Analyte not detected at or above the DL or QL.
5W5B 02 U U 1 0.2 1 0.177 ug/l Analyte not detected at or above the DL or QL.
5W7B 0.5 J 0.5 J 1 0.2 1 0.177 ug/l Result < QL.
5wcC21 2.1 21 1 0.2 1 0.177 ug/l No action taken.
5WC22 25 25 1 0.2 1 0.177 ug/l No action taken.
5WC23 3 3 1 0.2 1 0.177 ug/l No action taken.
5WDUP 2.1 21 1 0.2 1 0.177 ug/l No action taken. Blind field dupllicate of 5SWC21 (RPD <1).
5W12A 02 U U 1 0.2 1 0.177 ug/l Analyte not detected at or above the DL or QL.
Trip Blank 1 02 U U 1 0.2 1 0.177 ug/l Analyte not detected at or above the DL or QL.
Vinyl chloride 5w8B 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5W5B 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5W7B 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5WC21 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5WC22 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5WC23 01 U ] 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
5WDUP 01 U ] 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
5W12A 01 U ] 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.
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Permit Permit . . .
Analyte Sample ID Result Q Result Q QL DL QL DL Units Validation Notes

Method: 8260C

Laboratory: ELLE, Lancaster, PA

Vinyl chloride Trip Blank 1 01 U U 1 0.1 1 0.1 ug/l Analyte not detected at or above the DL or QL.

Xylenes (Total) 5W5B 02 U U 3 0.2 3 0.208 ug/l Analyte not detected at or above the DL or QL.
5W7B 02 U U 3 0.2 3 0.208 ug/l Analyte not detected at or above the DL or QL.
5WC21 02 U ] 3 0.2 3 0.208 ug/l Analyte not detected at or above the DL or QL.
5WC22 02 U U 3 0.2 3 0.208 ug/l Analyte not detected at or above the DL or QL.
5WC23 02 U U 3 0.2 3 0.208 ug/l Analyte not detected at or above the DL or QL.
5WDUP 02 U U 3 0.2 3 0.208 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of

5WC21.

Trip Blank 1 02 U U 3 0.2 3 0.208 ug/l Analyte not detected at or above the DL or QL

Friday, July 17, 2020
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Lab

Validated

Lab Lab

Permit Permit . S
Analyte Sample ID Result Q Result Q QL DL QL DL Units Validation Notes
Method: 8270D
Laboratory: ELLE, Lancaster, PA
bis(2-Ethylhexyl)phthalate 5W5B 51 U U 6 5 6 15 ug/l Analyte not detected at or above the DL or QL.
5W7B 51 U U 6 5 6 15 ug/l Analyte not detected at or above the DL or QL.
5WC21 5 U U 6 5 6 15 ug/l Analyte not detected at or above the DL or QL.
5WC22 51 U ] 6 5 6 15 ug/l Analyte not detected at or above the DL or QL.
5WC23 51 U U 6 5 6 15 ug/l Analyte not detected at or above the DL or QL.
5WDUP 5 U U 6 5 6 15 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
Diethyl phthalate 5W5B 2 U U 10 2 10 0.5 ug/l Analyte not detected at or above the DL or QL.
5W7B 2 U U 10 2 10 0.5 ug/l Analyte not detected at or above the DL or QL.
5wWcC21 2 u U 10 2 10 0.5 ug/l Analyte not detected at or above the DL or QL.
5WC22 2 U U 10 2 10 0.5 ug/l Analyte not detected at or above the DL or QL.
5WC23 21 U U 10 2 10 0.5 ug/l Analyte not detected at or above the DL or QL.
5WDUP 2 U U 10 2 10 0.5 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
2,4-Dinitrotoluene 5W5B 1 U U 10 1 10 0.6 ug/l Analyte not detected at or above the DL or QL.
5W7B 1 U U 10 1 10 0.6 ug/l Analyte not detected at or above the DL or QL.
5WC21 1 U U 10 1 10 0.6 ug/l Analyte not detected at or above the DL or QL.
5WC22 1 U ] 10 1 10 0.6 ug/l Analyte not detected at or above the DL or QL.
5WC23 1 U U 10 1 10 0.6 ug/l Analyte not detected at or above the DL or QL.
5WDUP 1 U U 10 1 10 0.6 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of
5WC21.
2,6-Dinitrotoluene 5W5B 071 U U 10 0.71 10 0.7 ug/l Analyte not detected at or above the DL or QL.
5W7B 071 U U 10 0.71 10 0.7 ug/l Analyte not detected at or above the DL or QL.
5WC21 071 U U 10 0.71 10 0.7 ug/l Analyte not detected at or above the DL or QL.
5WC22 071 U U 10 0.71 10 0.7 ug/l Analyte not detected at or above the DL or QL.
5WC23 072 U ] 10 0.71 10 0.7 ug/l Analyte not detected at or above the DL or QL.
5WDUP 07 U U 10 0.71 10 0.7 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of

5WCz21.
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Permit  Permit . S
Analyte Sample D Result Q Result Q QL DL QL DL Units Validation Notes
Method: 8270D
Laboratory: ELLE, Lancaster, PA

o-Nitroaniline 5W5B 2 U U 10 2 10 0.7 ug/l Analyte not detected at or above the DL or QL.
5W7B 2 U U 10 2 10 0.7 ug/l Analyte not detected at or above the DL or QL.
5WC21 2 U U 10 2 10 0.7 ug/l Analyte not detected at or above the DL or QL.
5WC22 2 U ] 10 2 10 0.7 ug/l Analyte not detected at or above the DL or QL.
5WC23 21 U U 10 2 10 0.7 ug/l Analyte not detected at or above the DL or QL.
5WDUP 2 J 2 J 10 2 10 0.7 ug/l Result < QL. Blind field dupllicate of 5WC21.

p-Nitroaniline 5W5B 13 U U 20 13 20 13 ug/l Analyte not detected at or above the DL or QL.
5W7B 13 U U 20 1.3 20 1.3 ug/l Analyte not detected at or above the DL or QL.
5wWC21 13 U U 20 13 20 13 ug/l Analyte not detected at or above the DL or QL.
5WC22 13 U U 20 13 20 13 ug/l Analyte not detected at or above the DL or QL.
5WC23 13 U U 20 13 20 13 ug/l Analyte not detected at or above the DL or QL.
5WDUP 13 U U 20 13 20 13 ug/l Analyte not detected at or above the DL or QL. Blind field dupllicate of

5WC21.

Nitrobenzene 5W5B 082 U U 10 0.8 10 0.8 ug/l Analyte not detected at or above the DL or QL.
5W7B 081 U U 10 0.8 10 0.8 ug/l Analyte not detected at or above the DL or QL.
5WC21 081 U U 10 0.8 10 0.8 ug/L Analyte not detected at or above the DL or QL.
5WC21 081 U U 10 0.8 10 0.8 ug/l Analyte not detected at or above the DL or QL.
5WC22 081 U U 10 0.8 10 0.8 ug/l Analyte not detected at or above the DL or QL.
5WC23 082 U U 10 0.8 10 0.8 ug/l Analyte not detected at or above the DL or QL.
5WDUP 077 U U 10 0.8 10 0.8 ug/l Blind field dupllicate of 5SWC21. Result reported from TA (5WC21)

serving as sample duplicate, disconfirms initial result from ELLE.

Friday, July 17, 2020
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Lab Validated Lab Lab Permit  Permit _ o
Analyte Sample ID Result Q Result Q QL DL QL DL Units Validation Notes

Definitions:

QL Denotes quantitation limit.

DL Denotes detection limit

Q Denotes data qualifier.

U Denotes analyte not detected at or above Detection Limit (DL) or Quantitation Limit (QL).

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

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

R Denotes result rejected.

Laboratory Data Qualifiers, “U” and “<”, denote not detected at or above the DL or QL.
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SW-846 METHOD 8260C VOLATILE ORGANIC DATA REVIEW SUMMARY

Draper Aden Associates performed a manual comprehensive review of the analytical
results for the April 20, 2020 semiannual groundwater monitoring event at Hazardous Waste
Management Unit 5 (HWMU 5) located at the Radford Army Ammunition Plant (RFAAP), Radford,
Virginia. Draper Aden Associates collected the groundwater samples from monitoring wells 5W8B,
5WS5B, 5W7B, 5WC21, 5WC22, 5WC23 and 5W12A. Groundwater sample 5SWDUP was submitted to
the laboratory as a blind sample duplicate for 5SWC21. The following information and attached table
summarize the Method 8260C data validation results. Validation of other required methods is
presented on separate reports.

For this Corrective Action annual groundwater monitoring event, samples 5W5B, 5W7B,
5WC21, 5WC22 and 5WC23 (downgradient point of compliance (POC) wells) and a trip blank were
analyzed for five Appendix J and nine Appendix K volatile organic target analytes, as listed in the
facility's permit, by USEPA SW-846 Method 8260C. Samples 5W8B (upgradient groundwater
monitoring well) and 5W12A (plume monitoring well) were analyzed for the five Appendix J volatile
organic target analytes by USEPA SW-846 Method 8260C.

Draper Aden Associates sent samples to Eurofins Lancaster Laboratories Environmental,
(ELLE), of Lancaster, Pennsylvania. ELLE performed the SW-846 Method 8260C volatile analysis.
ELLE is accredited under the Virginia Environmental Laboratory Accreditation Program (VELAP) for
the analytes, method and matrix as reported on the certificate of analysis. On behalf of RFAAP,
ELLE submitted results to Draper Aden Associates in a final certificate of analysis that included
sample analytical results as well as relevant documentation to validate and verify the results
(SDG#: RAF60).

The evaluation of ELLE's compliance with Method 8260C and validation of the results were
based on a review of the following items: quality control (QC) deliverables package, QC history
documentation, technical holding time and preservation requirements, instrument performance
(tune) check, instrument calibration and calibration verification, blank, surrogate spike, matrix spike
and matrix spike duplicate (MS/MSD), laboratory control sample (LCS), internal standard, and/or
target analyte identification and quantitation results. A review of transcriptions from instrument
data to sample summary sheets was performed. Calculation verifications were performed on ten
percent of the data set, where applicable. The following information is intended to summarize data
review results and any observed significant deviations from method and/or contractual requirements.

ELLE received the samples on ice and in good condition, with custody seals intact. The
chain of custody was appropriately signed and dated by field and laboratory personnel.
Applicable holding time and preservation criteria were met for the samples.

The original certificate of analysis was received on June 4, 2020. The original certificate of
analysis appeared complete in its presentation and the data were of acceptable quality. The
certificate of analysis demonstrated the ability of the laboratory to achieve the permit required
quantitation limit (QL) for each target analyte, except where noted below.
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QC deliverables package requirements were met. QC history documentation and instrument
performance check criteria were met. Sample holding time, preservation, initial calibration,
calibration verification, blanks, surrogates, MS/MSD, LCS, and internal standards criteria were met,
except where noted below. Target analyte identification and quantitation criteria were met except
where noted below. No deviations from specific QA/QC criteria were identified during the data
review process.

Field duplicate/sample results exhibited acceptable precision, where applicable. Target
analyte detections at or above the QL were verified through calculations from the instrument data.
No transcription errors were observed with the reporting of sample results.

A 25 ml sample purge volume was used for the analysis of the target analytes.

Results were reported by the laboratory to at or above the laboratory method detection limit
(MDL) for this Corrective Action monitoring event. The laboratory MDL was at or below the permit
specified detection limit (DL), or slightly above, due to rounding.

Results for samples unaffected by the data validation process and reported as not detected
at or above the MDL were validated and qualified “U.” Except where noted above, reported values
less than the quantitation limit (QL) should be considered estimated concentrations and were
validated and qualified “).” No results were rejected based on the data validation criteria.
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SW-846 METHOD 8260C (GC/MS) VOLATILE ORGANIC DATA VALIDATION

Comments: Volatile organic analysis uses a purge and trap system to remove volatile organic target
analytes from a 25 ml water sample (SW-846 5030C). Target analytes are separated and quantified
using a capillary column gas chromatograph (GC)/mass spectrometer (MS).

A. QC DELIVERABLES PACKAGE:

1. Was the case narrative present/signed by a lab representative? M YES O NO
2. Was the Chain of Custody present/signed by a lab representative? M YES O NO
3. Were the sample results included for the sample locations? M YES O NO
4, Did the laboratory report the required target analytes? M YES O NO
5. Were the analyte QLs reported on reports in agreement with

the instrument specific MDL study and project required QL? ™M YES O NO
6. Were the sample locations, analytes and QLs in agreement

with the electronic deliverable (EDD)? ™ YES OO NO

Comments: QC deliverables package requirements were met.

B. QC HISTORY DOCUMENTATION CRITERIA:

1. Were instrument specific detection limits provided for analytes? M YES O NO
2. Were the instrument specific QLs for target analytes provided? M YES O NO
3. Was calibration range specified for the target analytes? M YES O NO

Comments: QC history documentation was provided and met criteria. The laboratory analyzed
a MDL check sample at 0.1 pg/I (25 ml purge) for most target analytes.

C. TECHNICAL HOLDING TIME AND PRESERVATION CRITERIA:

1. Was the 14-day sample collection to analysis holding time met? M YES O NO
2. Were the samples received at <6°C, zero headspace? M YES O NO
3. Were the sample pHs adjusted to <2 with HCI? M YES O NO
4. Were sample pHs adjusted to 4-5 with HCI? (Acrolein) M NA O YES O NO
5. Were samples analyzed unpreserved (2-Chloroethyl vinyl) M NA O YES O NO

Comments: Technical holding time and sample preservation criteria were met.

D. GC/MS INSTRUMENT PERFORMANCE (TUNING) CHECK CRITERIA:

1. Was analysis of the instrument performance check solution

performed at the beginning of each 12-hour period during

which standards or samples were analyzed? M YES O NO
2. Was there documentation of the injection of 5-50 ng

bromofluorobenzene (BFB)? M YES O NO
3. Were the ion abundance criteria met? M YES O NO
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4. Were calibration, blank, and sample analyses performed

within 12 hours of tuning? M YES O NO
Comments: Instrument performance check criteria were met.

E. INITIAL GC/MS CALIBRATION CRITERIA:

SW-846 Criteria:
1. Did the internal standard (IS) which was selected for target analyte

RF calculation have a retention time close to the IS? M YES O NO
2. Were the target analytes included in the ICAL? M YES O NO
3. Were any calibration levels removed from the curve that would

negatively influence the data integrity? O YES M NO
4, Did the ICALs consist of a minimum of 5 calibration levels? M YES O NO
5. Was the lowest concentration calibration standard at or below

the associated MCL? M YES O NO
6. Was the calibration curve developed using the same purge volume

used for sample analysis? M YES O NO
7. Were 8260C minimum Relative Response Factor (RRF) criteria met? M YES O NO

Refer to Table 4- SW-846 Method 8260C (Rev3 8/06) for specific analyte RRFs
8. Was each target analyte %RSD < 20%? M YES O NO
0. Was the correlation coefficient >0.99 for target analytes M NA O YES O NO

with >20 % RSD? (System recalibrated if >10% analytes fail above condition)
10. Was an initial calibration verification (ICV) standard analyzed

immediately following the ICAL? M YES O NO
11. Was the recovery within 70-130%? M YES O NO
12. Was the ICV standard prepared from a different source

from the ICAL? M YES O NO
Method Validation Performance Criteria:
1. Did target analytes and surrogates that have RSDs > 20% have >0.99

correlation coefficient or coefficient of determination? M NA OYESONO
2. For linear regression curves, was the recalculated concentration of the low calibration

point within +30%? M NAOYESONO
3. For quadratic curves, was a minimum six standards used? M NAOYESONO
Comments: Initial calibration criteria were met.

F. CALIBRATION VERIFICATION (CV) CRITERIA:

SW-846 Criteria:
1. Was a calibration verification analyzed at the beginning

of each 12-hour period following the analysis of the instrument

performance check and prior to analysis of the method blank and

samples? The calibration verification may be part of the ICAL or

analyzed independently during another 12-hour analysis period. M YES O NO
2. Were 8260C minimum Relative Response Factor (RRF) criteria met?

Refer to Table 4- SW-846 Method 8260C (Rev3 8/06) for specific analyte RRFs M YES O NO
3. Did the target analytes and system monitoring analytes
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(surrogates) have the % D within £ 20%? M YES O NO
If “NO”, list analytes that exceed these criteria: None
Draper Aden Associates Contractual Requirements:
1. Did the target analytes and system monitoring analytes
(surrogates) have % Ds within £ 20%? M YES O NO
Comments: The CV standard criteria were met.
G. BLANK CRITERIA:
1. Was a method blank analyzed after the calibration standards,
prior to sample analysis, and once for every 12-hour period
beginning with the injection of BFB? M YES O NO
2. Was a trip blank analyzed with this sample batch? M YES O NO
3. Were the trip blanks and method blanks interference free? M YES O NO
4. Was the level of blank contamination less than 5% of the
regulatory limit associated with an analyte or less than 5% of the
sample result for the same analyte, whichever is greater? M NA O YES O NO
5. List target analytes detected in the blanks: None
6. Did any result exceed the calibration range? O YES M NO
7. Were one or more blanks analyzed following the high concentration
sample to prevent cross contamination? M NA O YES ONO
Comments: A trip blank was submitted and analyzed. Blank criteria were met.
H. SURROGATE CRITERIA:
SW-846 Criteria:
1. Were the following surrogates used? ™M YES O NO
- dibromofluoromethane (80-120%)
4-bromofluorobenzene (80-120%)
toluene-ds (80-120%)
1,2-dichloroethane-ds (80-120%)
2. Were recoveries within specified ranges? M YES O NO
If “NO", corrective action is required. Flagging of the data as estimated
is not acceptable until corrective action has been attempted
3. Were samples with surrogates outside the
QC window reanalyzed as required? M NA O YES O NO
Comments: Surrogate criteria were met.
. MATRIX SPIKE, MATRIX SPIKE DUPLICATE (MS/MSD) CRITERIA:
(MS/MSD Requirements - CLP Guidelines)
Analyte % R Water % RPD Water
1,1-dichloroethene 61-145 14
trichloroethene 71-120 14
benzene 76-127 11
toluene 76-125 13
chlorobenzene 75-130 13
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1. Was a MS/MSD analyzed per sample batch or every 20 samples? M YES O NO
2. Did the MS/MSD spike contain additional target analytes? M YES O NO
3. Was the MS/MSD analyzed on the specific project matrix? M YES O NO
4, List the MS % recovery range: 75-125%; 70-130% poor purge analytes; RPD <20
5. Were any analytes qualified as estimated? O YES M NO

e If yes, and the LCS for the analyte(s) recovered within control limits,
matrix interference is suspected.

Comments: MS/MSD criteria were met.

J. LABORATORY CONTROL SAMPLE (LCS) CRITERIA:
1. Was the LCS included in the sample analysis? M YES O NO
2. Did the LCS contain the required target analytes? M YES O NO
3. List the LCS acceptance criteria: 80-120% (most analytes).
4. List the LCS analytes which were not within the specified ranges: See below.
5. Were any analytes flagged as estimated due to LCS criteria? O YES M NO

Comments: LCS criteria were met.

K. INTERNAL STANDARDS (IS) CRITERIA:
1. Were the following internal standards (IS) used? M YES O NO
t-butyl alcohol-d1o, fluorobenzene, chlorobenzene-ds, 1,4-dichlorobenzene-da
2. Were the IS areas within - 50% to + 100% of the last CV? M YES O NO
3. Were the IS RTs within + 30 seconds of the last CV? M YES O NO
4. Were samples failing Items 2 and/or 3 above
reanalyzed as required by the method? M NA O YES O NO

Comments: Internal standards criteria were met.

L. TARGET ANALYTE IDENTIFICATION:
1. Were the RRTs of the reported analytes within
+ 0.06 RRT units of the standard RRT? M YES O NO
2. Check the sample spectra against the laboratory standard

spectra to see that the following criteria were met:
*  Did characteristic ions maximize in the same scan

or within one scan of each other? M YES O NO
*  Were the characteristic ions present in the standard spectra
and sample spectra for analytes detected above the QL? M YES O NO
*  Were the relative intensities of the ions between the
standard and sample spectra within £ 30%? M YES O NO
3. Were the reported analytes confirmed? M YES O NO

Comments: See attached table for detected analytes. Identification criteria were met.
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M. TARGET ANALYTE QUANTITATION:

*  |If the %RSD of an analyte was 20% or less, then the average relative
response factor should have been used for quantitation.

*  |If the %RSD of an analyte was greater than 20%, then the quantitation
should have been based on a calibration curve using the first or higher order
regression fit of the five calibration points. (6 calibration points for 2" order).

1. List the detected analytes whose %RSD was > 20%: None

- Was quantitation based on a linear regression fit? M NA O YES O NO
2. Did the initial analysis of any sample have a concentration

of an analyte which exceeded the initial calibration range? O YES M NO

If so, was the sample reanalyzed at a higher dilution? M NA O YES O NO
3. Were the analyte concentrations that were recorded

on the instrument data/quantitation reports accurately transferred

to the sample summary sheets? M YES O NO
4. Were sample/ field duplicate RPDs <20% where applicable? M YES O NO

Comments: Target analyte quantitation criteria were met. Calculation checks were performed
on ten percent of the data set and no errors were noted.

N. CORRECTIVE ACTION TAKEN AND GENERAL COMMENTS:

Comments: No corrective action was taken. Library searches were not requested. The initial
demonstration of capability (IDOC) for analyst J. Howe was submitted previously.

REFERENCES:

Draper Aden Associates conducted data validation of the above noted data set using summary tables
and instrument data provided by the analyzing laboratory. Data were evaluated in general accordance
with SW-846 Method requirements (Test Methods for Evaluating Solid Wastes - Physical and Chemical
Methods, USEPA SW-846, 3rd edition - Final Update |, lI/IIA, lll and subsequent updates) and CLP data
validation guidelines (USEPA Contract Laboratory Program National Functional Guidelines for Organic
Superfund Methods Data Review, January 2017, where applicable). Where QA/QC criteria differed, the
analytical method acceptance criteria were used. Additionally, laboratory specific acceptance criteria
and/or historical program acceptance criteria were used when no other acceptance criteria were
available. Validation of this data set is limited to the items detailed in this report.
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LIMITATIONS:

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 BAE
Systems, Ordnance Systems, Inc. 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 reuse 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 use 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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This Report has been prepared by:
7/17/2020

Cheryl Daniel, Environmental Scientist Date:
2206 South Main Street, Blacksburg, Virginia 24060
540-552-0444, cdaniel@daa.com, www.daa.com

This Report has been subjected to technical and quality review by:
711712020

Kathy Olsen, Senior Project Environmental Scientist Date:
2206 South Main Street, Blacksburg, Virginia 24060
540-552-0444, kolsen@daa.com, www.daa.com
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SW-846 METHOD 8270D SEMIVOLATILE ORGANIC DATA REVIEW SUMMARY

Draper Aden Associates performed a comprehensive manual review of the analytical
results for the April 20, 2020 Corrective Action groundwater monitoring event at Hazardous Waste
Management Unit 5 (HWMU 5) located at the Radford Army Ammunition Plant (RFAAP), Radford,
Virginia. Draper Aden Associates collected the groundwater samples from point of compliance
(POC) monitoring wells 5W5B, 5W7B, 5WC21, 5WC22, and 5WC23. Sample 5WDUP was submitted
to the laboratory as a blind field sample duplicate for 5SWC21.

Samples were analyzed for the seven Appendix K semivolatile target analytes listed in the
facility’s permit by USEPA SW-846 Method 8270D. The following information and attached table
summarize the Method 8270D data validation results. Other wells were listed on the chain of
custody (COC); however, USEPA SW-846 Method 8270D analysis was not required for those
sample locations.

Draper Aden Associates sent samples to Eurofins Lancaster Laboratories Environmental,
(ELLE), of Lancaster, Pennsylvania. ELLE performed the Method 8270D analyses. ELLE is accredited
under the Virginia Environmental Laboratory Accreditation Program (VELAP) for the analytes,
method and matrix as reported on the certificate of analysis. On behalf of RFAAP, ELLE submitted
results to Draper Aden Associates in final certificates of analysis, which included sample analytical
results, as well as relevant documentation to validate and verify the results (SDG# RAF60).

The evaluation of ELLE's compliance with Method 8270D and validation of the results was
based on review of the following items: quality control (QC) deliverables package, QC history
documentation, case narrative, technical holding time and preservation requirements, instrument
performance (tune) check, instrument calibrations, blank analysis, surrogate spike recoveries, matrix
spike and matrix spike duplicate (MS/MSD), laboratory control sample (LCS), internal standard and/or
target analyte identification and quantitation results. A review of transcriptions from instrument data
to sample summary sheets was performed. Calculations checks were performed on ten percent of
the data set, where applicable. The following information is intended to summarize data review
results and any observed significant deviations from method and/or contractual requirements.

ELLE received the samples on ice and in good condition, with custody seals intact. The
chain of custody (COC) was appropriately signed and dated by field and laboratory personnel,
except as noted.

The original certificate of analysis was received on June 4, 2020. The certificate of analysis
appeared complete and data were of acceptable quality, except where noted below. The data set
demonstrated the laboratory's ability to achieve the reported permit required quantitation limit

Qu).

QC history documentation (instrument specific initial demonstration of proficiency and
method detection limit data) were provided. Applicable preservation and technical holding time
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criteria were met. Instrument performance check (tuning) criteria, initial calibration, calibration
verification, blank, MS/MSD, LCS, surrogate recoveries, and internal standard requirements were
met, except where noted below. Target analyte identification and quantitation criteria were met
except where noted below. No deviations from specific QA/QC criteria were identified during the
data review process.

Field duplicate/sample results exhibited acceptable precision, where applicable. 2-
Nitroaniline and nitrobenzene were reported as detected below the QL in the field duplicate of
5WC21. Nitrobenzene was disconfirmed by a duplicate sample 5WC21 analyzed by Eurofins
TestAmerica Canton (ETAC), North Canton, Ohio (received May 7, 2020 (SDG 240-129236-2)) and
the final duplicate result for nitrobenzene was reported by ETAC. No target analytes were
detected at or above the QL in any project sample. No transcription errors were observed with
the reporting of sample results.

A footnote presented in Appendix K, Groundwater Corrective Action Annual Monitoring
List, of Permit Module VI - Groundwater Corrective Action & Monitoring Program for Unit 5
indicates that verification is required for constituents detected at a concentration less than the
Limit of Quantitation/Quantitation Limit (LOQ)/QL if their associated groundwater protection
standard (GPS) is:

(1) based on a background value equal to the QL/LOQ/PQL
(2) greater than the applicable risk-based concentration (i.e., ACL or RBC/regional
screening level).

In these instances, verification must be conducted using an alternate low-level analytical
method in order to confirm or refute the observed initial detections if the QL achievable by that
method is less than, or equal to, the ACL or RSL for the subject constituent. If a concentration
greater than the low-level analytical method QL is observed, then the GPS for that constituent will
be updated, if warranted. During Second Quarter 2020, no constituents with GPS equal to their
respective QLs and greater than the applicable risk-based concentrations were detected.

Except where noted above, results remain as reported by the laboratory. Sample results
were reported by the laboratory to at or above the method detection limit (MDL). These current
laboratory established MDLs slightly differ from the MDL listed in Appendix K of the permit.

Target analytes detected at or above the MDL or QL and/or analytical data that required
a data validation qualifier due to quality control deviations noted above are summarized on the
attached table. Sample results unaffected by the data validation process and reported as not
detected at or above the MDL/detection limit (DL) were validated and qualified “U.” Reported
values less than the QL should be considered estimated concentrations and were validated and
qualified "J." No results were rejected based on the data validation criteria.
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SW-846 METHOD 8270D (GC/MS) SEMIVOLATILE ORGANIC DATA VALIDATION

Comments: Semivolatile (a.k.a, base/neutral and acid extractables) analysis involves sample
preparation using liquid/liquid extraction technique (SW-846 Method 3510C). The semivolatile extracts
are concentrated through evaporation. Target analytes are separated and quantified using a capillary

column gas chromatograph (GC)/mass spectrometer (MS).
A. QC DELIVERABLES PACKAGE:

Was the case narrative present/signed by a lab representative?
Was the Chain of Custody present/signed by a lab representative?
Were the sample results included for the sample locations?

Did the data correspond to the project specific analyte list?

Were the analyte QLs reported on sample summary

sheets in agreement with the instrument specific MDL study?

vk wn =

Comments: QC deliverables package criteria were met.

B. QC HISTORY DOCUMENTATION CRITERIA:

1. Were instrument specific detection limits provided for analytes?
2. Were the instrument specific QLs for target analytes provided?
3. Was calibration range specified for the target analytes?

Comments: QC history documentation criteria were met.

C. TECHNICAL HOLDING TIME AND PRESERVATION CRITERIA:

1. Was the 7-day sample collection to extraction holding time met?
2. Was the 40-day extraction to analysis holding time met?
3. Were the samples received at <6°C?

Comments: Sample holding times and preservation criteria were met.

D. GC/MS INSTRUMENT PERFORMANCE CHECK CRITERIA:
(Tuning, Injection Port and Column Performance)

1. Was performance check solution analysis performed at the beginning of
each 12-hour period of standard and/or sample analysis?

2. Was there documentation of the injection of 12.5 ng of DFTPP?

3. Were the ion abundance criteria met?

4. Was the injection port inertness verified by analysis of 4,4'-DDT?
o If no, does associated data require qualification?
o Was the injection port inertness check acceptable?

5. Was column performance checked through the analysis of peak

tailing of pentachlorophenol and benzidine?
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o If no, does associated data require qualification? M NA O YES O NO
) Was column performance check acceptable? M YES O NO

Comments: Instrument performance check criteria were met.

E. INITIAL GC/MS CALIBRATION CRITERIA:

SW-846 Criteria:
1. Were the initial calibrations (ICAL) and any directly associated

blanks and samples analyzed within 12-hours of the associated

instrument performance (tune) check? M YES OO NO
2. Were quantitation ions, used and listed on data, randomly

checked against primary quantitation ions as required by

Method 8270D? M YES O NO
3. Were the target analytes included in the ICAL? M YES O NO
4, Did the ICAL consist of a minimum of 5 calibration levels? M YES O NO
5. Was the lowest concentration calibration standard at or below

the associated MCL, regulatory compliance, or action limit? M YES O NO
6. Were calibration levels removed from the curve that would

negatively impact the data integrity? O YES M NO
7. Were 8270D minimum RRF criteria met?

Relative Response Factor-range (RRF 0.010-0.900) M YES O NO

*Refer to Table 4 of SW-846 Method 8270D (Rev4 2/07) for specific analyte RRFs
8. Was each target analyte %RSD < 20%? M YES O NO
9. Was the correlation coefficient or coefficient of determination

>0.99 for target analytes with > 20% RSD? M NA O YES O NO

*System recalibrated if >10% analytes fail above condition
10. Was an initial calibration verification (ICV) standard analyzed

immediately following the ICAL? M YES O NO
11. Was the recovery within 70-130%? M YES O NO
12. Was the ICV standard prepared from a different source

from the ICAL? M YES O NO
Method Validation Performance Criteria:
1. Did target analytes and surrogates that have RSDs > 20% have >0.99

correlation coefficient or coefficient of determination? M NA O YES O NO
2. For linear regression curves, was the recalculated concentration of the low calibration

point within +30%? M NA O YES O NO
3. For quadratic curves, was a minimum six standards used? M NA O YES O NO
Comments: Initial calibration criteria were met.

F. CALIBRATION VERIFICATION CRITERIA:

SW-846 Criteria:

1.

Was a calibration verification analyzed at the beginning of each 12-hour period
following the analysis of the instrument performance check and prior to analysis

of the method blank and samples? The calibration verification may be part of the
ICAL or run independently on another 12-hour analysis period. M YES O NO
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2. Was each target analyte % difference/drift < 20%? M YES O NO
(Corrective action if >20%)
3. Were 8270D minimum RRF criteria met?
Relative Response Factor-range (RRF 0.010-0.900) M YES O NO
*Refer to Table 4 of SW-846 Method 8270D (Rev4 2/07) for specific analyte RRFs
Method Validation Performance Criteria:
1. Did target analytes and system monitoring
analytes (surrogates) have % Ds within £ 20.0%? M YES O NO
If “NO”, list analytes that exceed this criterion:
Comments: Calibration verification criteria were met.
G. BLANK CRITERIA:
1. Was a method/extraction blank analyzed on each GC/MS system
used for sample analysis? M YES O NO
2. Was a trip blank analyzed with this sample batch? M NA OYESONO
3. Were the blank samples interference free? M YES O NO
4. Was the level of blank contamination > 5% of the MCL? M NA OYES ONO
5. List target analytes detected in the blanks: None
Comments:  Blank criteria were met.
H. SURROGATE CRITERIA:
1. Were the following surrogates used? See comment
- phenol - de (10%-94%)
- 2-fluorophenol (21%-100%)
- 2,4,6-tribromophenol (10%-123%)
- nitrobenzene — ds (35%-107%)
- 2-fluorobiphenyl (44%-102%)
- p-terphenyl - dia (33%-126%)
2. Were recoveries within the specified ranges? M YES O NO
3. Were any two base/neutral or acid surrogates out of M NA O YES O NO

specification or did any one base/neutral or acid extractable

surrogate have a recovery of less than 10%?

If yes, was a re-extraction and reanalysis performed to confirm that the non-
compliance was due to sample matrix effects rather than laboratory deficiencies?

Comments: The laboratory only used and reported the base/neutral surrogates as allowed by
the method. The surrogate criteria were met.

l. MATRIX SPIKE/ MATRIX SPIKE DUPLICATE (MS/MSD) CRITERIA:
(MS/MSD Requirements - CLP Guidelines)

Analyte % R Water % RPD Water
Phenol 12-110 42
2-Chlorophenol 27-123 40
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N-Nitroso-di-n-propylamine 41-116 38
4-Chloro-3-methylphenol 23-97 42
Acenaphthene 46-118 31
4-Nitrophenol 10-80 50
2,4-Dinitrotoluene 24-96 38
Pyrene 26-127 31
1. Was a MS/MSD analyzed per sample batch or every 20 samples,
whichever may occur first? M YES O NO
2. Did the MS/MSD spike contain additional target analytes? M YES O NO
3. Was the MS/MSD analyzed on the specific project matrix? M YES O NO
4. List the MS % recovery range: See certificate of analysis
5. Were any analytes qualified as estimated? O YES M NO

e If yes, and the LCS for the analyte(s) recovered within control limits,

matrix interference is suspected.

Comments: MS/MSD criteria were met. Field duplicate/sample results exhibited acceptable
precision, where applicable.

J. LABORATORY CONTROL SAMPLE (LCS) CRITERIA:

1.
2.
3.

4.

Was a LCS included in the sample analysis?

Did the LCS contain required target analytes?

List the LCS target analytes and laboratory recovery range:
See semivolatile certificate of analysis.

Were any analytes qualified as estimated due to LCS criteria?

Comments: LCS criteria were met.

K. INTERNAL STANDARDS (IS) CRITERIA:

1.

Were the following internal standards used?
- 1,4-Dichlorobenzene-d4
Naphthalene-ds
Acenapththene-dio
Phenanthrene-d1o
Pyrene-dio
Perylene-d2

Were the IS areas within - 50% to + 100% of the last CV?
Were the IS RTs within + 30 seconds of last CV?

M YES O NO
™M YES O NO

O YES M NO

M YES O NO

M YES O NO
M YES O NO

Comments: Internal standard criteria were met or no data qualification was required.

L. TARGET ANALYTE IDENTIFICATION:

2.

Were the RRTs of the reported analytes within + 0.06
RRT units of the standard RRT?
Check the sample spectra against the laboratory standard
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spectra to see that the following criteria were met: M YES O NO
*  Did characteristic ions maximize in the same scan or within one scan of each other?
*  Were characteristic ions present in the standard spectra present in the sample spectra for
analytes detected above the QL?
*  Were the relative ion intensities between the standard and sample spectra within + 30%?

3. Were the reported analytes confirmed? M YES O NO
Comments: Target analyte identification criteria were met.

M. TARGET ANALYTE QUANTITATION:

*  |If the %RSD of an analyte was 20% or less, then the average relative response factor should
have been used for quantitation.

*  If the %RSD of an analyte was greater than 20%, then the quantitation should be based on a
calibration curve using the first or higher order regression fit of the five calibration points (6
calibration points for 2" order).

1. List the analytes detected above the QL whose %RSD was >20%: None

a. Was quantitation based on a linear regression fit? M NA O YES O NO

b. Was the curve forced through the origin? M NA O YES O NO
2. Did the initial analysis of any sample have a concentration of a

target analyte that exceeded the initial calibration range? O YES M NO

-If so, was the sample reanalyzed at a higher dilution? M NAOYES ONO
3. Were the analyte concentrations that were recorded

on the raw sample quantitation reports accurately transferred

to the sample summary sheets? M YES O NO
4. Were sample/ field duplicate RPDs <20% where applicable? M YES O NO

Comments: Target analyte quantitation criteria were met. Calculation checks were performed
on ten percent of the data set, where applicable.

N. CORRECTIVE ACTION TAKEN AND GENERAL COMMENTS:

Comments: No corrective action was taken. Library searches were not requested with this
data set. The initial demonstration of capability (IDOC) for analyst E. Monborne was submitted
previously.

REFERENCES:

Draper Aden Associates conducted data validation of the above noted data set using summary tables and
instrument data provided by the analyzing laboratory. Data were evaluated in general accordance with SW-
846 Method requirements (Test Methods for Evaluating Solid Wastes - Physical and Chemical Methods,
USEPA SW-846, 3rd edition - Final Update I, II/lIIA, Ill and subsequent updates) and CLP data validation
guidelines (USEPA Contract Laboratory Program National Functional Guidelines for Organic Superfund
Methods Data Review, January 2017, where applicable). Where QA/QC criteria differed, the analytical
method acceptance criteria were used. Additionally, laboratory specific acceptance criteria and/or historical
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program acceptance criteria were used when no other acceptance criteria were available. Validation of this
data set is limited to the items detailed in this report.

LIMITATIONS:

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 BAE
Systems, Ordnance Systems, Inc. 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 reuse 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 use 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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SW-846 METHODS 6020B AND 7470A INORGANIC DATA REVIEW SUMMARY

Draper Aden Associates performed a manual comprehensive data review of the analytical
results for the April 20, 2020 Corrective Action groundwater monitoring event for Hazardous
Waste Management Unit 5 (HWMU 5) located at the Radford Army Ammunition Plant (RFAAP),
Radford, Virginia.

Draper Aden Associates collected the groundwater samples from monitoring wells 5W8B,
5WS5B, 5W7B, 5WC21, 5WC22, 5WC23, and 5W12A. Groundwater sample 5WDUP was submitted to
the laboratory as a blind sample duplicate for 5SWC21. The following information and attached table
summarize the inorganic data validation results. Validation of other required methods is presented
on separate reports.

For this Corrective Action annual groundwater monitoring event, samples 5W5B, 5SW7B,
5WC21, 5WC22 and 5WC23 (downgradient point of compliance (POC) wells) were analyzed for the
sixteen inorganic constituents listed in Appendix K of the facility’s permit by SW-846 Method
6020B and SW-846 Method 7470A. Samples 5W8B (upgradient groundwater monitoring well) and
5W12A (plume monitoring well) were analyzed for cobalt only by SW-846 Method 6020B.

Inductively coupled plasma mass spectrometry (ICP-MS) and cold vapor atomic absorption
(CVAA) were the techniques used for the metal analyses. ICP-MS Method 6020B was used to
analyze for antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead,
nickel, selenium, silver, thallium, vanadium and zinc. CVAA Method 7470A was used to analyze
for mercury. Target analytes were analyzed for total (T) concentrations.

Draper Aden Associates sent samples to Pace Analytical Services (formerly Shealy
Environmental Services) of West Columbia, South Carolina. Pace performed the Method 6020B
and 7470A analyses. On behalf of RFAAP, Pace submitted results to Draper Aden Associates in a
final certificate of analysis, which included sample analytical results, as well as relevant
documentation to validate and verify the results. Pace is accredited under the Virginia
Environmental Laboratory Accreditation Program (VELAP) for the above analytes, methods and
matrix.

The evaluation of Pace's compliance with the method and validation of results presented
here are based upon a review of quality assurance/quality control (QA/QC) information including
chain-of-custody, case narrative, holding time, preservation procedures, instrument calibration,
tuning, blank (method, calibration and other blanks), interference check sample, matrix
spike/matrix spike duplicate (MS/MSD), laboratory control sample (LCS), internal standard, and
serial dilution data. A review of transcriptions from instrument data to sample summary sheets was
performed. Calculation checks were performed on ten percent of the data set, where applicable.
The following information is intended to summarize data review results and any observed significant
deviations from method and/or contractual requirements.
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Pace received the samples on ice and in good condition with custody seals intact. The
chain of custody was appropriately signed and dated by field and laboratory personnel, except
where noted below. Applicable holding time and preservation criteria were met.

Method 6020B (ICP-MS)

The original certificate of analysis was received on May 15, 2020. The certificate of analysis
appeared complete in its presentation and the data were of acceptable quality. The data set
demonstrated the laboratory’s ability to achieve the reported permit quantitation limit (QL) or
detection limit (DL).

QC history documentation was provided. Applicable preservation and technical holding
time criteria were met. Instrument calibration, calibration verification and tuning requirements
were met. QL check standards, blank, interference check samples (ICSA), MS/MSD, LCS, internal
standard data, and serial dilution sample results were within control limits, where applicable,
unless noted below. Field duplicate/sample results exhibited acceptable precision, where
applicable. Calculation checks were performed on ten percent of the data set. A review of
transcriptions from instrument data to sample summary sheets was performed. Deviations from
QA/QC criteria that were noted during the data review are summarized below.

The internal standard (45 Sc) percent relative intensity (%RI) did not meet QC criteria (70-
125%) in project samples 5SWC21 and 5WDUP. This internal standard is associated with total
chromium, total cobalt, total copper, total nickel, and total vanadium and the reported result for
each analyte was validated and qualified "J” or "UJ" to note that the result or QL is estimated due
to the observed QC deficiency. The remaining % Relative Intensities were within QC criteria.

For this Corrective Action groundwater monitoring event, sample results were reported to
at or above the permit specified detection limit (DL). Target analytes detected at or above the DL
or QL and/or analytical data that required a data validation qualifier due to quality control
deviations noted above are summarized on the attached table.

Results for samples unaffected by the data validation process and reported as not detected
at or above the DL were validated and qualified "U” or as described above. Reported detected
values less than the QL should be considered estimated concentrations and were validated and
qualified “J” or as describe above. No results were rejected based on the data validation criteria.

Method 7470A (CVAA)

The original certificate of analysis was received on May 15, 2019. The certificate of analysis
appeared complete in its presentation and the data were of acceptable quality. The data set
demonstrated the laboratory’s ability to achieve the reported permit quantitation limit (QL) or
detection limit (DL).
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QC history documentation was provided. Applicable preservation and technical holding
time criteria were met. Instrument calibration and calibration verification criteria were met. QL
standard, blank, MS/MSD and LCS results recovered within control limits. Field duplicate/sample
results exhibited acceptable precision, where applicable. Calculation checks were performed on
ten percent of the data set. A review of transcriptions from instrument data to sample summary
sheets was performed. No deviations from QA/QC criteria were noted during data review.

For this Corrective Action groundwater monitoring event, sample results were reported to at
or above the permit detection limit. Mercury detected at or above the detection limit or QL and/or
analytical data that required a data validation qualifier due to quality control deviations noted above
are summarized on the attached table.

For this Corrective Action groundwater monitoring event, mercury results for the samples
unaffected by the data validation process and not detected at or above the detection limit and/or
QL were validated and reported as “U.” No results were rejected based on the data validation
criteria.
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INORGANIC DATA EVALUATION BY SW-846 ICP-MS METHOD 6020B

Pace Analytical Services, West Columbia, South Carolina; Lot Number: VD21024
M - denotes items reviewed. See Data Validation Summary for additional comments.

DOCUMENTION COMPLETENESS CRITERIA:
Data Quality Objective: Representativeness
4| Chain of custody — Custody transfers must be signed and dated
| Chain of custody properly and completely filled out including sampler signatures, date and
time of sampling, sample ID, analysis requested

DETECTION LIMIT AND QUANTITATION LIMIT CRITERIA:
Data Quality Objective: Analytical Sensitivity

Specific detection limit reported

Specific quantitation limit reported

Instrument detection limit (IDL) less than QL
VELAP accredited for target analytes

NENENEN

INITIAL DEMONSTRATION OF CAPABILITY (IDOC) CRITERIA:
Data Quality Objective: Laboratory Method Sensitivity
4| IDOC for analyst BNW submitted previously

SAMPLE AND STANDARD PREPARATION CRITERIA:
Data Quality Objective: Accuracy and Representativeness
%} Digestion method: 3005A

TECHNICAL HOLDING TIME / PRESERVATION REQUIREMENTS:
Data Quality Objective: Representativeness
%} 6 month holding time, pH<2 with Nitric Acid (HNO3)

INSTRUMENT TUNE CRITERIA:

Data Quality Objective: Verify Operating Conditions

Prior to calibration

Relative Standard Deviation (RSD) </=5%

Resolution < 0.9 amu full width at 10% peak height (or lower)
Mass calibration </=0.1 amu difference from true value

NENENEN

INITIAL CALIBRATION CRITERIA:
Data Quality Objective: Laboratory Accuracy

M A single point calibration or a multi-point calibration with a calibration blank and at least 3
standards (low standard at or below the QL)

| Linear curve fit with correlation coefficient r>0.995

%} Daily calibration following tuning and prior to sample analysis

INITIAL CALIBRATION VERIFICATION (ICV) CRITERIA:
Data Quality Objective: Laboratory Accuracy

%} Daily following initial calibration - Independent/second source used for standard
%} ICV recovery 90-110% - concentration near mid-point of calibration curve
4| Low level ICV (LLICV) — prior to sample analysis, at QL concentration, 80-120% recovery
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I INITIAL CALIBRATION BLANK CRITERIA:
Data Quality Objective: Laboratory Analytical Sensitivity/Instrument Drift/Contamination Evaluation
%} Daily following ICV
4] Interference free (<+1/2 the QL concentration)
J. QL/LOQ CHECK STANDARD CRITERIA:
Data Quality Objective: Laboratory Analytical Sensitivity
) Standard analyzed at or below the QL (LLQC), digested, mean of 7 replicates with RSD
<5%, analyzed after MDL determination and analyzed at least quarterly
%} QL standard recovery 80-120%

K. CONTINUING CALIBRATION VERIFICATION (CCV) CRITERIA:
Data Quality Objective: Laboratory Analytical Accuracy

%} CCV, prior to analysis, after every 10 samples, at end of analysis
%} CCV recovery within 90-110%, mid-point of curve concentration
L. CONTINUING CALIBRATION BLANK CRITERIA:
Data Quality Objective: Laboratory Analytical Sensitivity/Instrument Drift/Contamination Evaluation
%} Immediately after the CCV and after each group of 10 samples
| Interference free (<QL)

M. BLANK CRITERIA:
Data Quality Objective: Sensitivity/Instrument Drift/Contamination Evaluation
N/A Trip Blank (check only if analyzed)
%} Method/Other Lab Blanks (check only if analyzed), one per digestion batch
%} Interference free (<1/2 LLOQ), where applicable

N. INTERFERENCE CHECK SAMPLE (ICS)/(Spectral Interference Check (SIC) CRITERIA:
Data Quality Objective: Analytical Accuracy/Verification of Isobaric Interference Corrections
%} At beginning of analytical run or once every 12 hours of continuing sample analysis
Results for elements not spiked in solution should be < 2 times the LLOQ. (Ti and Mo are
spiked in addition to alkali metals)

0. MATRIX SPIKE DUPLICATE (MSD) CRITERIA:
Data Quality Objective: Method Precision in Sample Matrix
All analytes, one MSD or sample duplicate per batch of 20 samples
Spiked prior to sample preparation
RPD < 20 between MS & MSD results or sample & duplicate results, where applicable
MSD analyte recovery 75-125%

RENENEN

P. MATRIX SPIKE (MS) CRITERIA:
Data Quality Objective: Method Accuracy in Sample Matrix

%} All analytes, one MS per digestion batch of 20 samples
) Spiked prior to sample preparation
M Recovery: 75-125%, post-digestion spike analyzed for failed analytes, recovery 75-125%

Q. LABORATORY CONTROL SAMPLE (LCS) CRITERIA:
Data Quality Objective: Laboratory Method Accuracy, Laboratory Performance
%} 1 LCS per 20 samples, all analytes, Recovery: 80-120%
| LCS solution same concentration as MS/MSD solution
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R. INTERNAL STANDARDS (IS) CRITERIA:
Data Quality Objective: Analytical Accuracy in Sample Matrix

%} IS added to each sample and QC sample
4] Relative intensity (RI) should be within 70-125%
%} If RI of CCB is <30%, terminate run and recalibrate

S. SERIAL DILUTION TEST CRITERIA:
Data Quality Objective: Accuracy in Sample Matrix

%} <20% Difference (applicable when concentration >25X LLOQ)

T. SAMPLE QUANTITATION AND GENERAL REPORTING CRITERIA:

Data Quality Objective: n/a

Sample results reported to project detection limit
Calculation checks on 10% of the data set
Sample/Field duplicate RPD < 20, where applicable

NENERER

REFERENCES:

Sample results reported within instrument calibration range

Draper Aden Associates conducted a limited data validation of the above noted data set using the data
package provided by the analyzing laboratory. Data evaluation was conducted using SW-846 (Test Methods
for Evaluating Solid Waste-Physical/Chemical Methods, USEPA, SW-846, 3rd Edition-Final Update |, lI/IIA,
[ll, and subsequent updates) method requirements and CLP data validation guidelines (USEPA Contract
Laboratory Program National Functional Guidelines for Inorganic Superfund Methods Data Review, January
2017, where applicable). Validation of this data set is limited to review of items detailed in this data review
report. Additionally, laboratory specific acceptance criteria and/or historical program acceptance criteria
were used when no other acceptance criteria were available. Validation of this data set is limited to the

items detailed in this report.
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DATA EVALUATION FOR MERCURY BY COLD VAPOR AA SW 846 -METHOD 7470A

Pace Analytical Services, West Columbia, South Carolina; Lot Number: VD21024
M - denotes items reviewed. See Data Validation Summary for additional comments.

A. QC DOCUMENTATION CRITERIA:

Specific detection limits/quantitation limit (QLs) for mercury
Standard analyzed at the QL (70-130% R)

VELAP accredited within 12 months

IDOC for analyst KSH2 submitted previously

RENENEN

B. METHOD INFORMATION DOCUMENTATION:
%} Mercury analyzed by requested method

C. TECHNICAL HOLDING TIME / PRESERVATION REQUIREMENTS:
%} 28 day holding time
%} Adjust pH <2 w/ HNO3

D. INSTRUMENT CALIBRATION CRITERIA:

] 1 calibration blank and at least 3 standards, correlation coefficient >0.995
%} Instrument calibrated for every analytical sequence for every method

E. INITIAL / CONTINUING CALIBRATION VERIFICATION CRITERIA:
%} 10 sample frequency for CCV
%} Recovery within 80-120%

F. BLANK SAMPLE CRITERIA:

Trip Blank (check only if analyzed)

Equipment Blank (check only if analyzed)

Method/other laboratory blanks (check only if analyzed)
Interference free

EIEIEE

G. MATRIX SPIKE DUPLICATE (MSD)/DUPLICATE SAMPLE CRITERIA:
One MSD or sample duplicate per batch of 20 samples

RPD <20 between MS and MSD or sample and duplicate results

RPD < 20 for spike/sample values greater than 5 times QL

Recovery 75-125% for MSD

[NENE NN

H. MATRIX SPIKE (MS) SAMPLE CRITERIA:

%} Recovery within 75-125% range
%} One MS per batch of 20 samples
%} MS added prior to digestion
I LABORATORY CONTROL SAMPLE (LCS) CRITERIA:
o} LCS for mercury, one LCS per 20 sample batch
4| Recovery within 80-120%
4| Independent source for LCS
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J. SAMPLE RESULTS CRITERIA:

%} Sample results reported within instrument calibration range
%} Sample results reported to detection limit

| Calculation checks on 10% of the data set

%} Sample/Field duplicate RPD < 20, where applicable

REFERENCES:

Draper Aden Associates conducted a limited data validation of the above noted data set using the data
package provided by the analyzing laboratory. Data evaluation was conducted using SW-846 (Test Methods
for Evaluating Solid Waste-Physical/Chemical Methods, USEPA, SW-846, 3rd Edition-Final Update |, lI/IIA,
[ll, and subsequent updates) method requirements and CLP data validation guidelines (USEPA Contract
Laboratory Program National Functional Guidelines for Inorganic Superfund Methods Data Review, January
2017, where applicable). Validation of this data set is limited to review of items detailed in this data review
report. Additionally, laboratory specific acceptance criteria and/or historical program acceptance criteria
were used when no other acceptance criteria were available. Validation of this data set is limited to the
items detailed in this report.
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LIMITATIONS:

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 BAE Systems,
Ordnance Systems, Inc.

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 reuse or modification of any of
the aforementioned documents (whether hard copies or electronic transmittals) prepared by Draper Aden
Associates without written verification or adaptat