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Project:

DATA VALIDATION AND USABILITY REPORT
VOLATILES by USEPA SW-846 Method 8260C
DISSOLVED GASES (MEE) by USEPA SW-846 Method RSK 175
MERCURY by USEPA SW-846 Method 7470A
METALS by USEPA SW-846 Method 6010C
CHEMICAL OXYGEN DEMAND by USEPA SW-846 Method 410.4
TOTAL ORGANIC CARBONS/TOTAL INORGANIC CARBONS by USEPA SW-846

Method 9060A

ANIONS by USEPA SW-846 Method 9056A

Project/Task Number:
Sample Data Package:
Laboratory:

Sample Matrix:

Sampling Dates:
Validation Guidelines:

Validation Level:

Data Reviewer:

pH by USEPA SW-846 Method 9045C

Radford Army Ammunitions Plant, Virginia — Long Term Monitoring
10021896-242801-003

122845, 122887, 122907, 122926

CT Laboratories, Baraboo, Wisconsin

Groundwater

10-14 Oct 2016

Project QAPP (Radford Army Ammunitions Plant, Virginia — LTM,;
United States Environmental Protection Agency (USEPA) Test
Methods for Evaluating Solid Waste, Physical/Chemical Methods,
3rd edition (SW-846); National Functional Guidelines for Inorganic
Superfund Data Review (USEPA, August 2014); National
Functional Guidelines for Superfund Organic Methods Data
Review (October 2013); and professional judgment

Stage 2BVM (100 % of data)

Jennifer Chandler, Chemist with HDR (Henningson, Durham,
Richardson)

Data Chloride/Nitrate/ Explosives/Perchlorate/
Sample ID Matrix | Lab ID Package | VOC | MEE | SO4 TOCITIC | pH/Metals/COD Chlorite/Chlorate SvoC
54MW1 GW 787265 | 122845 X X X
54MW12* GW* | 787283 | 128845 X X X
54MW13 GW 787715 | 122887 X X X
54TM12 GW 787716 | 122887 X X X
54MW10 GW 787717 | 122887 X X X
101216R1 QC 787718 | 122887 X X X
54A0W01 QC* | 787719 | 122887 X
13MW3 GW 787720 | 122887 X X X X
13MW4 GW=* | 787721 | 122887 X X X X
13MW2 GW 787722 | 122887 X X X X
49MW04 GW 787723 | 122887 X X X X
10121671 QC 787724 | 122887 X
50MW02 GW 788209 | 122907 X X X X
49MWO02 GW* | 788210 | 122907 X X X X
48MW3 GW 788211 | 122907 X X X X
49TM01 GW 788212 | 122907 X X X X
48MW2 GW 788213 | 122907 X X X X
49MWO01 GW 788214 | 122907 X X X X
10131671 QC 788215 | 122907 X
48MWO06 GW* | 788654 | 122926 X X X X
48MW1 GW 788655 | 122926 X X X X
101416R1 QC 788656 | 122926 | X X X X
49A0W01 QC 788657 | 122926 X
10141671 QC 788658 | 122926 X
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*Denotes samples that were analyzed for Matrix Spike/Matrix Spike Duplicate (MS/MSD).
SUMMARY

All laboratory data were acceptable with qualification. All analyses were completed using the latest
Quality Systems Manual version 5.0.

I. SAMPLE RECEIPT / CHAIN OF CUSTODY

Samples were received within the correct temperature range of 0-6°C, with temperatures
between 2.7°C, 2.9°C, 3.9°C, and 5.1°C. The chains of custody (COCs) were filled out and
signed. All samples had the proper preservation.

Il. HOLDING TIMES
All analysis were analyzed within method criteria, with the exception of the following analysis:

Anions: Sulfate and Chloride were analyzed within 28 days after collection.

Three samples were analyzed, for Nitrate/Nitrogen (48MW1, 48MWO06, AND 101416R1), outside of
the 48 hour method requirements. The method states the Holding Time (HT) for Nitrate/Nitrogen
analysis is within 48 hours of collection. These three samples were analyzed within the acceptable
qualified control limit of 2 times the HT, which equals <4 days. Any analysis performed at a
laboratory is considered outside of standard method criteria; therefore, analysis will be considered
estimated.

pH: One sample was analyzed for pH (49A0WO01). The Holding Time (HT) for pH analysis is
considered a field test parameter and should be analyzed immediately. Any analysis
performed, at the laboratory, is considered outside of method criteria; therefore, analysis will be
considered estimated.

I1l. BLANKS
METHOD BLANKS (MB)
Target analytes were not detected in the method blanks except as noted below.

VOCs: 1,4-Dioxane and Chloromethane were detected in the method blanks. 1,4-Dioxane sample
concentration were non-detect; therefore, no qualification was required. Chloromethane sample
results were qualified as estimated.

Metals: Berylium was detected in the MBs. Sample results were non-detect; therefore, no
qualification was required.

TRIP BLANKS (TB)

VOCs: Chloromethane was detected in TB 10126T1. Sample results were qualified as estimated.
No further qualification was necessary. Acetone and Chloromethane were detected in TB
101416T1. All sample results were non-detect; therefore, no qualification was required.

RINSATE BLANKS (RB)
Target analytes were not detected in the RBs except as noted below.

VOCs: Chloromethane were detected in the RB (101416R1). Sample results less than two times
the blank concentration have been qualified as estimated.
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Anions: Sulfate was detected in the RB (101416R1). Sample results were greater than two times
the RB concentration; therefore no qualification was required.

IV. LABORATORY CONTROL SAMPLES (LCS)
All LCS recoveries were within control limits, except as noted below:

Explosives: Tetryl was high biased outside the control limit of 65-124, at 134%. All sample results
were non-detect; therefore, no qualification was required.

V. SURROGATES
All surrogate recoveries were within control limits.

VI. MATRIX SPIKE / MATRIX SPIKE DUPLICATE (MS/MSD)
All MS/MSD recoveries were within control limits, except as noted below.

Metals: Potassium was outside control limits (86-114%), for the MS/MSD analysis for sample
54A0WO01, at 114% and 115%. Samples were qualified as estimated.

Anions: Chloride was above the specified control limits (87-11%), for the MS/MSD analysis for
54MW12 at 112% and 114%. Samples were qualified as estimated.

Explosives: Tetryl was outside of the MS/MSD control limits, of 65-124, at 136% and 137%.
Sample results were non-detect; therefore no qualification was required.

Perchlorate: Target analyte was outside control limits, for MS/MSD analysis on sample 54MW12.
Spiked results were greater than four times the spiked concentration; therefore, sample results
were not reviewed. No qualification was required.

XIl. DUPLICATES
LABORATORY DUPLICATES

Laboratory duplicate samples were collected. All recoveries were within control limits, except
as noted below.

Metals: Aluminum (92%), barium (100%), calcium (85%), chromium (120%), iron (97%),
magnesium (89%), manganese (95%), nickel (200%), selenium (200%), silver (200%),
vanadium (200%), and zinc (97%) failed outside the control limit of 20%RPD. Sample results
are considered estimated.

FIELD DUPLICATES
Field duplicate samples were collected and identified in the following table.

Field Duplicate Sample Parent Sample Analysis
54TM12 54MW13 See table list above
49MW3 49TM01 See table list above

Water sample RPDs were within 20% except as noted below. Qualifiers were assigned to duplicate
and parent samples for the specific analytes that fail the %RPDs (J). If the analyte was undetected
then the qualifier assigned was UJ.

VOCs: Chloromethane %RPD was not within control limits in sample pairing 49TM01 AND
49MWS3, AT 31.7%. The RPD was greater than 20%, therefore both the parent and field duplicate
samples were qualified.

Radford Army Ammunitions Plant LTM 3Q16 Page 3 of 4



Explosives: 3,5-Dinitroaniline %RPD results were greater than 20%RPD, at 31.4% RPD. Sample
results were qualified as estimated.

XIll. POST DIGESTION SPIKE AND DILUTION TEST

Post-digestion spike (PDS) analyses and serial dilution tests were performed for lead. PDS
results were within the control limits of 75-125% except as noted below. The dilution tests were
not applicable unless sample results were greater than 50 times the MDL.

Metals: None were reported.

IX. INTERFERENCE CHECK SAMPLES (ICS)
ICS results were applicable to the lead analysis. All Metals results were within control limits of
80-120%.

X. REPORTING LIMITS (RL) AND METHOD DETECTION LIMITS (MDL)
The required RLs as listed in the QAPP were met.

Xl. SAMPLE RESULTS / TRANSCRIPTION VERIFICATION

Transcription between the data package and the EDDs was verified. Sample results reported
between the MDL and RL were qualified as estimated (J). There were no issues with any
analysis.

XIl. DATA USABILITY

Data were usable. No data were rejected. Data required minimal qualification. All data are usable
as qualified.
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LABORATORY DATA CONSULTANTS, INC.

2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

PPREPRERERY

]

it
-
-
-
-
-
-
e
-
-
-
i
=

Bering Sea Environmental, LLC May 9, 2017
ATTN: Ms. S. Julia Liu, P.E.

SUBJECT: Radford Army Ammunition Plant, VA, Data Validation
Dear Ms. Julia Liu,
Enclosed are the final validation reports for the fractions listed below. These SDGs were received

on April 7, 2017. Attachment 1 is a summary of the samples that were reviewed for each
analysis.

LDC Project #38427:

SDG # Fraction

124700/FA40279/FA40351/380652/380797  Volatiles, Metals, Explosives, Methane, Ethane,
124775 & Ethene, Wet Chemistry, Perchlorate

The data validation was performed under Stage 2B validation guidelines. The analyses were
validated using the following documents and variances, as applicable to each method:

° SWMU 54, RAAP-14, Monitored Natural Attenuation Interim Measures Work Plan
for Radford Army Ammunition Plant, Virginia, April 2011

° U.S. Department of Defense Quality Systems Manual for Environmental
Laboratories, Version 5.0, July 2013

° USEPA, National Functional Guidelines for Superfund Organic Methods Data
Review, October 2013

° USEPA, National Functional Guidelines for Inorganic Superfund Data Review,
August 2014

° EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1,
July 1992; update IIA, August 1993; update Il, September 1994; update IIB,
January 1995; update Ill, December 1996; update IlIA, April 1998; Il1IB, November
2004; update IV, February 2007; update V, July 2014
Please feel free to contact us if you have any questions.

Sincerely,

Pﬂlg

Pei Geng
Project Manager/Senior Chemist
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Attachment 1
EDD Stage28 LDC #38427 (Bering Sea Environmental-Anchorage, AK / Radford Army Ammunition Plant, VA)
(3) Metals Methane CI,SO, [Chlorate
DATE DATE VOA |(6010C | Expl. | Ethane | CLO, [ NO,-N [Chlorite| COD pH TIC TOC
LDC SDG# REC'D DUE |(8260C) |/7470A) |(8330B) | Ethene | (6850) |(9056A) | (300.1) | (410.4) [(9040C) |(9060A) | (9060A)
Matrix: Water/Soil WIS |IW|S|W[S[W[S|[W|[S|IW|]S|W|S|IW|]S|W|S|[W[S[W[S[W]|S|W|S|W]|S|W]S WlsS
A |124700/FA40279/| 04/07/17 | 04/28/17 | - -11[(0]6|0]- -|6|j]o0|6|]0|6|0]|1[0O]1|0]6]|]0]|]6]0
FA40351/380652/
380797
B 124775 04/07/17 | 04/28/17 |20 | 0 |1 [ O | - - 1710 | -]1-1{17]10 | - -11{o0]J1]0]- - |17 (0
[lotal T/PG 2)]0f2]J]0|6]|]0J17]0 |6 [0 |23[0 )6 |0]2]0]2]|]0|6]|]0(f23)J]0f0O]JO]JO]JO]JOfJO]JOfO O 113

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.
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LDC Report# 38427A4b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: May 3, 2017

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Curtis & Tompkins, Ltd.

Sample Delivery Group (SDG): 124700

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
54ADWO01 826641 Water 01/10/17
54ADW0O1MS 826641MS Water 01/10/17
54ADWO1MSD 826641MSD Water 01/10/17
54ADWO01DUP 826641DUP Water 01/10/17
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 54 (RAAP-14) Monitored Natural Attenuation Interim
Measures Work Plan for Radford Army Ammunition Plant, Virginia (April 2011), the U.S.
Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental
Laboratories, Version 5.0 (July 2013), and a modified outline of the USEPA National
Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 2014).
Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following methods:

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium,
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium,
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency
(EPA) SW 846 Method 6010C

Mercury by EPA SW 846 Method 7470A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J

ud

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated). The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

Il. Instrument Calibration

Initial and continuing calibrations were performed as required by the methods.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

lil. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples

ICB/CCB Aluminum 12.80 ug/L All samples in SDG 124700

Beryllium 0.128 ug/L

Chromium ' 1.39 ug/L

Potassium 99 ug/L

Silver 0.881 ug/L

Vanadium 1.48 ug/L
PB (prep blank) Aluminum 8.42 ug/L All samples in SDG 124700

Calcium 33.60 ug/L

Chromium 1.04 ug/L

Vanadium 1.69 ug/L

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated laboratory blanks with
the following exceptions:

Reported Modified Final

Sample Analyte Concentration Concentration
54ADWO1 Aluminum 38.5 ug/L 38.5U ug/L
Chromium 2.7 ug/L 2.7U ug/L
Vanadium 1.5 ug/L 2.5U ug/lL

VALOGIN\BERING SEA GROUP\RADFORD\38427A4B_BE3.DOC



V. Field Blanks

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

Spike ID MS (%R) MSD (%R)
(Associated Samples) Analyte (Limits) (Limits) Flag AorP
54ADWO1MS/MSD Mercury 185 (80-120) 175 (80-120) NA
(54ADWO01)

Relative percent differences (RPD) were within QC limits.
VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIII. Serial Dilution

Serial dilution analysis was performed on an associated project sample. Percent
differences (%D) were within QC limits with the following exceptions:

Associated
Diluted Sample Analyte %D (Limits) Samples Flag AorP
54ADWO01 Calcium 23 (s10) 54ADWO1 J (all detects) A

IX. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

X. Field Duplicates
No field duplicates were identified in this SDG.
XI. Sample Result Verification

All analytes reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:
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Sample

Analyte

Flag

AorP

All samples in SDG 124700

All analytes reported below the
LOQ and above the MDL.

J (all detects)

Raw data were not reviewed for Stage 2B validation.

XII. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to serial dilution %D and results below the LOQ and above the MDL, data were

qualified as estimated in one sample.

Due to laboratory blank contamination, data were qualified as not detected in one

sample.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered

valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Metals - Data Qualification Summary - SDG 124700

Sample Analyte Flag AorP Reason
54ADWO1 Calcium J (all detects) A Serial dilution (%D)
54ADWO1 All analytes reported below the LOQ J (all detects) A Sample result verification

and above the MDL.

Radford Army Ammunition Plant, VA
Metals - Laboratory Blank Data Qualification Summary - SDG 124700

Modified Final
Sample Analyte Concentration AorP
54ADWO01 Aluminum 38.5U ug/L A
Chromium 2.7U ug/L
Vanadium 2.5U ug/L

Radford Army Ammunition Plant, VA
Metals - Field Blank Data Qualification Summary - SDG 124700

No Sample Data Qualified in this SDG
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LDC #:__38427A4b VALIDATION COMPLETENESS WORKSHEET Date: 0417/ []

SDG #:__124700 Stage 2B Page:_| of
‘Laboratory: CT Laboratories Reviewer:
2nd Reviewer._n—

METHOD: Metals (EPA SW 846 Method 6010C/7470A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. Sample receipt/Technical holding times —A /’A’
Il.__| Instrument Calibration /A
1ll. | ICP Interference Check Sample (ICS) Analysis A’ .
IV. | Laboratory Blanks S U(/
V. | Field Blanks N
VI. | Matrix Spike/Matrix Spike Duplicates 3 UV/
VIl. | Duplicate sample analysis »A’
VIII. | Serial Dilution Qw/
IX. | Laboratory control samples /A* {/CS
X. | Field Duplicates A/
Xl. | Sample Result Verification N
XI__| QOverall Assessment of Data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 54ADWO1 826641 Water 01/10/17
2 54ADW0O1MS 826641MS Water 01/10117
3 54ADWO01MSD 826641MSD Water 01/10/17
4 54ADWO1DUP 826641DUP Water 01/10/17
5
6
7
8
9
10
11
12
13
14
15
Notes:
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L0C # BRI TALD VALIDATION FINDINGS WORKSHEET Page:_| of |
Sample Specific Element Reference Reviewer,_ATL-

2nd reviewer:_( )_—

All circled elements are applicable to each sample.

AISbAsBaBeCdCaCrCoCuFePngManNIKSeAgNaTIVZnMoBSnT|U

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U,
Al, 8Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T!, V, Zn, Mo, B, Sn, Ti, U
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Sn, Ti, U
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, Sn, Ti, U
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,

Analysis Method
ICP Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U

ICP-MS Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
IGEAA i

TV Zn Mo B Sn_Ti tJ

Comments:___Mercury by CVAA if performed
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LDC #: 38427A4b VALIDATION FINDINGS WORKSHEET

Page:_ 1 _of 1
PB/ICB/CCB QUALIFIED SAMPLES Reviewer:__ ATL

METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000) Soil preparation factor applied:__NA 2nd Reviewer:_(
Sample Concentration units, unless otherwise noted:__ug/L Associated Samples:__ All

Analyt;" Maximum“ Maximuﬂl Maximum

PB*® PB* ICB/CCB? Level
(ma/Ka) {(ua/l) {ugdl )

Al 12.80 64 385U

Be 0.128 0.64

Cr 1.39 6.95 27U

K 99 495
Ag 0.881 4.405
\" 1.48 7.4 156/25U

Sample Concentration units, unless otherwise noted: /L

Associated Samples:  All

Ana|yt3l Maximum" Maximuﬂ Maximuﬂl Action 1
PB* PB*® ICB/CCB?® Level
(malKaq) {uq/l) {uqil)
Al 8.42 42.1 See above
Ca 33.60 168
Cr 1.04 5.2 See above
Vv 1.69 8.45 See above

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results
were qualified as not detected, "U".

Note :  a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element.

38427A4b.wpd



LDC #: 38427A4b VALIDATION FINDINGS WORKSHEET Page:_1_ of 1

Matrix Spike/Matrix Spike Duplicates Reviewer: ATL

2nd Reviewer:_(\__——

METHOD: Trace metals (EPA SW 846 Method 6010/7000)

Was a matrix spike analyzed for each matrix in this SDG?
Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor
of 4 or more, no action was taken.

Y N Were all duplicate sample relative percent differences (RPD) < 20% for samples?

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
/A
Y IN/N/A

LEVEL NLY:
Y Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

I_u_ MS MSD I
2/3 w Hg 185 (80-120)  |175 (80-120) 1 JId (non-detect) |

I_ 1yKdets [A

Comments:
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LDC #:_38427A4b VALIDATION FINDINGS WORKSHEET Page:1 of 1
ICP Serial Dilution Reviewer: ATL

2nd Reviewer:Cx
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)
2lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
{ N/A
;Z\‘ IN/A

If analyte concentrations were > 50X the MDL (ICP) ,or >100X the MDL (ICP/MS), was a serial dilution analyzed?
Were ICP serial dilution percent differences (%D) <10%?

<

YAN N/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data.

LEVEL IV ONLY:

Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

L#1  DilutedSampleID 1 Matrix |  Analyte 1 %D (limits) Associated Samples Qualifications.
1 W Ca 23 (<10) a4 l JIUJ/A (detect)

Comments:
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Project/Site Name:

LDC Report Date:

Parameters:

Validation Level:

Laboratory:

LDC Report# 38427A6

Laboratory Data Consultants, Inc.

Data Validation Report

Radford Army Ammunition Plant, VA

May 3, 2017
Wet Chemistry

Stage 2B

Curtis & Tompkins, Ltd./Eurofins

Sample Delivery Group (SDG): 124700/380652/380797

Laboratory Sample Collection
Sample Identification Identification Matrix Date
54MW10 826235/3618953 Water 01/09/17
54MW10 826236 Water 01/09/17
54MW13 826237/3618956 Water 01/09/17
54MW13 826238 Water 01/09/17
010917R1 826239/3618957 Water 01/09/17
010917R1 826240 Water 01/09/17
54MWA1 826629 Water 01/10/17
54MW1 826633 Water 01/10/17
54MW12 826637 Water 01/10/17
54MW12 826638 Water 01/10/17
54TM12 826639 Water 01/10/17
54TM12 826640 Water 01/10/17
54ADWO01 826641 Water 01/10/17
54MW10MS 826235/3618954MS Water 01/09/17
54MW10MSD 826235/3618955MSD Water 01/09/17
54MW10DUP 826235DUP Water 01/09/17
54MW10MS 826236MS Water 01/09/17
54MW10MSD 826236MSD Water 01/09/17
54MW10DUP 826236DUP Water 01/09/17
54MW1MS 826629MS Water 01/10/17
54MW1MSD 826629MSD Water 01/10/17
54MW1MS 826633MS Water 01/10/17
54MW1MSD 826633MSD Water 01/10/17
54MW1DUP 826633DUP Water 01/10/17
54ADW0O1MS 826641MS Water 01/10/17
54ADWO1MSD 826641MSD Water 01/10/17
54ADWQ1DUP 826641DUP Water 01/10/17
54MW1DUP 826629DUP Water 01/10/17

1
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 54 (RAAP-14) Monitored Natural Attenuation Interim
Measures Work Plan for Radford Army Ammunition Plant, Virginia (April 2011), the U.S.
Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental
Laboratories, Version 5.0 (July 2013), and a modified outline of the USEPA National
Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 2014).
Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following methods:

Chloride, Sulfate, and Nitrate as Nitrogen by Environmental Protection Agency (EPA)
SW 846 Method 9056A

Chlorate and Chlorite by EPA Method 300.1

Chemical Oxygen Demand by EPA Method 410.1

pH by EPA SW 846 Method 9040C

Total Inorganic Carbon, Total Organic Carbon, and Total Carbon by EPA SW 846
Method 9060A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated). The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection
Sample Analyte Until Analysis Until Analysis Flag AorP
54ADWO1 pH 3 days 48 hours . J (all detects) P

Il. Initial Calibration
All criteria for the initial calibration of each method were met.
lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when
applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples
PB (prep blank) Sulfate 1.642 mg/L 54MW1 (826633)
54MW12 (826638)
54TM12 (826640)

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated laboratory blanks.

V. Field Blanks

Samples 010917R1 (826239/3618957) and 010917R1 (826240) were identified as
rinsates. No contaminants were found with the following exceptions:

Collection Associated
Blank ID Date Analyte Concentration Samples
010917R1 (826239/3618957) | 01/09/17 Total carbon 0.81 mg/L 54MW10 (826235/3618953)
Total inorganic carbon 0.81 mg/L 54MW13 (826237/3618956)
4
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Collection Associated

Blank ID Date Analyte Concentration Samples
010917R1 (826240) 01/09/17 Sulfate 2.4 mg/L 54MW10 (826236)
54MW13 (826238)

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>5X
blank contaminants) than the concentrations found in the associated field blanks.

VI. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

Spike ID MS (%R) MSD (%R)
(Associated Samples) Analyte (Limits) (Limits) Flag AorP
54MW10 (826236)MS/MSD | Chloride 32 (80-120) - J (all detects) A
(54MW10 (826236)) Nitrate as N 30 (80-120) - J (all detects)

For 54MW10 (826236)MS/MSD, no data were qualified for Sulfate percent recoveries
(%R) outside the QC limits since the parent sample results were greater than 4X the
spike concentration.

Relative percent differences (RPD) were within QC limits.

VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIIl. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

IX. Field Duplicates

Samples 54MW12 and 54TM12 were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

Concentration (mg/L)

Analyte 54MW12 (826637) 54TM12 (826639) RPD (Limits) Flag AorP
Total organic carbon 1.4 14 0 (s25)
5
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Concentration (mg/L)

Analyte 54MW12 (826637) 54TM12 (826639) RPD (Limits) Flag AorP
Total carbon 97 100 3 (s25) - -
Total inorganic carbon 96 98 2 (s25) - -

Concentration (mg/L)

Analyte 54MW12 (826638) 54TM12 (826640) RPD (Limits) Flag AorP
Chioride 6.8 6.8 0 (s25) - -
Nitrate as N 0.94 0.93 1 (s25) - -
Sulfate 38 39 3 (525) - -

X. Sample Result Verification

All analytes reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample . Analyte Flag AorP
All samples in SDG All analytes reported below the J (all detects) A
124700/380652/380797 LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
Xl. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to technical holding time, MS/MSD %R, and results below the LOQ and above the
MDL, data were qualified as estimated in thirteen samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Wet Chemistry - Data Qualification Summary - SDG 124700/380652/380797

Sample

Analyte

__Flag

AorP

Reason

54ADWO01

pH

J (all detects)

Technical holding times

54MW10 (826236)

Chiloride
Nitrate as N

J (all detects)
J (all detects)

Matrix spike/Matrix spike
duplicate (%R)

54MW10
54MW10
54MW13
54MW13
010917R1
010917R1
54MW1
54MW1
54MW12
54MW12
54TM12
54TM12
54ADWO1

All analytes reported below the
LOQ and above the MDL.

J (all detects)

Sample result verification

Radford Army Ammunition Plant, VA
- Laboratory Blank Data Qualification Summary - SDG
124700/380652/380797

Wet Chemistry

No Sample Data Qualified in this SDG

Radford Army Ammunition Plant, VA
- Field Blank Data Qualification
124700/380652/380797

Wet Chemistry

No Sample Data Qualified in this SDG

VALOGIN\BERING SEA GROUP\RADFORD\38427A6_BE3.DOC

Summary - SDG



LDC #.___38427A6 VALIDATION COMPLETENESS WORKSHEET Date: 04112“7

SDG #:__124700/380652/380797 Stage 2B Page: _{_of 2
Laboratory:_CT Laboratories/Eurofins Reviewer:
2nd Reviewer ;A

METHOD: (Analyte)_Chloride, Nitrate-N, Sulfate (EPA SW846 Method 9056A), Chlorate, Chiorite (EPA Method 300.1), COD
(EPA Method 410.1), pH (EPA SW846 Method 9040C), TIC, TO%(EPA SW846 Method 9060A)

TC

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I Sample receipt/Technical holding times «A’ / S\X/
Il | initial calibration A
Ill. | Calibration verification ’A'
IV__| Laboratory Blanks W/ _
v | Field blanks S/ S0, 4=t insate ; poTde T =15
VI. | Matrix Spike/Matrix Spike Duplicates 8 \X/ l l ’
VII. | Duplicate sample analysis ‘A
VIII. | Laboratory control samples 7i\' (/CS
IX. | Field duplicates S \X/ (01 L’I\ é ( m) lZ»
- < 7t 7 7
X. | Sample result verification N
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R =Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1| 54MW10 826235 ! 3618982 | water 01/09/17
2 54MW10 826236 Water 01/09/17
3 | 5aMwi13 826237! 36199SE | water 01/09/17
4 54MW13 826238 Water 01/09/17
5 | 010917R1 826239 / 261R9ST | water 01/09/17
6 010917R1 826240 Water 01/09/17
7 54MW1 826629 Water 01/10/17
8 54MW1 826633 Water 01/10/17
9 54MW12 826637 Water 01/10117
10 [ 54MW12 826638 Water 01/10/17
11 | 54TM12 826639 Water 01/10/17
12 | 54TM12 826640 Water 01/10/17
13 | 54ADWO1 826641 Water 01/10/17
14 | 54MW10MS 826235MS/ 261%9 Sl,l Water 01/09/17
15_| 54MW10MSD 826235MSlD/ 20|39 S water 01/09/17
16| 54MW10DUP 826235DUPl Water 01/09/17
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LDC #:___38427A6 VALIDATION COMPLETENESS WORKSHEET Date: 0&“82?7

SDG #:__124700/380652/380797 Stage 2B Page: 2 of %
Laboratory: CT Laboratories/Eurofins Reviewer:
2nd Reviewer; &—

METHOD: (Analyte)_Chloride. Nitrate-N, Sulfate (EPA S\W848 Method 9056A), Chlorate, Chlorite (EPA Method 300.1), COD
(EPA Method 410.1), pH (EPA SW846 Method 9040C), TIC, TOC (EPA SW846 Method 9060A)

Client ID Lab ID Matrix Date

17 | 54MW10MS 826236MS Water 01/09/17
18 | 54MW10MSD 826236MSD Water 01/09/17
19 | 54MW10DUP 826236DUP Water 01/09/17
20 | 54MWI1MS 826629MS Water 01/10/17
21 | 54MW1MSD 826629MSD Water 01/10/17
22 | 54MW1MS 826633MS Water 01/10/17
23 | 54MW1MSD 826633MSD Water 01/10/17
24 | 54MW1DUP 826633DUP Water 01/10/17
25 | 54ADWO1MS 826641MS Water 01/10/17
26 | 54ADW0O1MSD 826641MSD Water 01/10117
27 | 54ADW01DUP 826641DUP Water 01/10117
28 |50 MW 826629 DUP-

29

30

31

32

Notes:
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LDC#:§9Q27ﬁ§ VALIDATION FINDINGS WORKSHEET Page._ 1 of 1 _
Sample Specific Analysis Reference Reviewer___ @ Al
2nd reviewer,_Cn——
All circled methods are applicable to each sample.
%ggg% Parameter
' ', 2 pH TDS (C mF (NQA) NO, SO 0O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
l,s,‘?,‘q,\ﬂ pH TDS Cl F NO, NO, SO4O -PO, Alk CN NH, TKN (fockere+ cio, @
> @TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ ClOo, m
l,’b,g pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO, m
5,'?){%7;17 pH TDS CI F NO; NO, SO, 0-PO, Ak CN NH; TKN(TOC)Cr6+ CIO, m
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO, -
C pH TDS CI F NQ. NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
é”;:%‘:,’,qm pH TDS (CIF @\é) NO, \39 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
20, Ql pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN{TOC/Cr6+ CIOA@
M,.b’; [t |pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TK 1()£Cr6+ ClO, —
M pH TDS ClI F NO. NO, SO, O-PO, Alk CN NH., TKN TOC Cr6+ CIO,
’)7 pH) TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO, 7(’63
29 ;}: TDS Cl F NO, NO, SO, O-PO, Alk CN NH. TKN @Cr6+ ClO, —
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIQ,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PQO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PQO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH. TKN TOC Cré+ CIO,
pH TDS Cl F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO. NO. SO, 0-PO, Alk CN NH. TKN TOC Cr6+ CIO
Comments;
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)C # 3R42TARL

VALIDATION FINDINGS WORKSHEET

Page:_’_(_of_l_:

Technical Holding Times Reviewer:
2nd reviewer. (2
| circled dates have exceeded the technical holding time.
_N N/A Were all samples preserved as applicable to each method ?
"N N/A Were all cooler temperatures within validation criteria?
flethod: ,D'H (\ PA qoq,o(:)
arameters: wadker '
‘echnical holding time: [Y$hNcE#Ans : i —
Uy -
Sampling Analysis Total Analysis Total
date date L Time Qualifier date Time Qualifier |
B | ol Joialid | 2days |T]07]P(deted)
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LDC #: 38427A6 VALIDATION FINDINGS WORKSHEET Page: 1 _of 1

Blanks Reviewer:_ ATL
2nd Reviewer:

METHOD:Inorganics, Method _See Cover

Conc. units: mg/L Associated Samples:_ 8, 10,12

| Blank ID Blank ID Blank "
Action Limi

PB ICB/CCB

(mg/L)
| S04 || 1.642 8.21 "

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".
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LDC #: 38427A6

VALIDATION FINDINGS WORKSHEET

METHOD: lnort‘;anics, EPA Method__See Cover

Blank units

Sampling date: 01/09/17
Field blank type: (circle one) Field Blank / Rinsate / Other:

Associated sample units: mg/L
Soil factor applied _NA

Field Blanks

Associated Samples: 2, 4

Page:_1 of1
Reviewer:__ ATL

2nd Reviewer'Q

| Analyte l Blank ID Action Limit Sample Identification
6
|| SO4 24 12
Field blank type: (circle one) Field Blank / Rinsate / Other: Associated Samples: 1,3
Analyte Blank ID Action Limit Sample Identification
= 5
|TC 0.81 4.05
||TIC 0.81 4.05

Field blank typeﬁbiwje one) Field Blank / Rinsate / Other;

Associated Samples: none

Sample Identification

320

~

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U".
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LDC #: 38427A6

METHOD: Inorganics, EPA Method

@ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

See cover

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Page:_ 1 of 1

Reviewer:_ ATL

2nd R

eviewer'QA

Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor

/A Was a matrix spike analyzed for each matrix in this SDG?
25 ﬁ/A

Y
of 4 or more, no action was taken.
Y N Were all duplicate sample relative percent differences (RPD) < 20% for water samples and <35% for soil samples?

LEVE NLY:
Y N leA; Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

MS MSD
MS/MSD 1D Matrix | Analyte %Recavery 2 __RPD (1 imits) ____Quaiications
17/18 w o 32 (80-120%) YT Atdetect) T/ U}/ﬁ
17/18 W [No3-N 30 (80-120%) 3

L=NrdA(detect)
UL~

<
Comments: 17|{‘SO4>4X
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LDC# 38427A6 VALIDATION FINDINGS WORKSHEET

Inorganics: Method_ See Cover

Field Duplicates

Page:_ 1_of_1__
Reviewer._ATL

2nd Reviewer: éz —

Concentration (mg/L)
~ RPD
Analyte 9 11 (<20) @5
TOC 1.4 1.4 0
TC 97 100 3
TIC 96 98 2
Concentration (mg/L)
RPD
Analyte 10 12 (s20)1/5
Cl 6.8 6.8 0
NO3-N 0.94 0.93 1
S04 38 39 3
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LDC Report# 38427A40

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Radford Army Ammunition Plant, VA
May 3, 2017

Explosives

Stage 2B

Curtis & Tompkins, Ltd./Accutest Laboratories

Sample Delivery Group (SDG): 124700/FA40279/FA40351

Laboratory Sample Collection
Sample Identification Identification Matrix Date
54MW10 826235/FA40279-1 Water 01/09/17
54MW13 826237/FA40279-2 Water 01/09/17
010917R1 826239/FA40279-3 Water 01/09/17
54MW1 826629/FA40351-1 Water 01/10/17
54MW12 826637/FA40351-2 Water 01/10/17
54TM12 826639/FA40351-3 Water 01/10/17
54MW10MS 826235/FA40279-1MS Water 01/09/17
54MW10MSD 826235/FA40279-1MSD Water 01/09/17
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 54 (RAAP-14) Monitored Natural Attenuation Interim
Measures Work Plan for Radford Army Ammunition Plant, Virginia (April 2011), the U.S.
Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental
Laboratories, Version 5.0 (July 2013), and a modified outline of the USEPA National
Functional Guidelines (NFG) for Superfund Organic Methods Data Review (October
2013). Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Explosives by Environmental Protection Agency (EPA) SW 846 Method 8330B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

For compounds where average calibration factors were utilized, percent relative
standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r?) were greater than or equal to 0.990.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds.

lll. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds.
IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks
Sample 010917R1 was identified as a rinsate. No contaminants were found.
VI. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIl. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:
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Spike ID MS (%R) MSD (%R)

(Associated Samples) Compound (Limits) (Limits) Flag AorP
54MW10MS/MSD HMX 66 (80-115) - J (all detects) A
(54MW10) 2,4,6-Trinitrotoluene 42 (50-145) 56 (50-145) J (all detects)
54MW10MS/MSD DNX - 130 (66-127) NA -
(54MW10)

Relative percent differences (RPD) were within QC limits with the following exceptions:

Spike ID RPD
(Associated Samples) Compound (Limits) Flag AorP
54MW10MS/MSD DNX 34 (<20) NA -
(54MW10) MNX 34 (<20)
TNX 32 (s20)

VIIl. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent

recoveries (%R) were within QC limits.

IX. Field Duplicates

Samples 54MW12 and 54TM12 were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

Concentration (ug/L)
Compound 54MW12 54TM12 RPD (Limits) Flag AorP
HMX 13.2 11.4 15 (520) - -
RDX 4.8 5.0 4 (<20) - -
2-Amino-4,6-dinitrotoluene 5.2 5.3 2 (220) - -
4-Amino-2,6-dinitrotoluene 27 2.8 4 (<20) - -
1,3,5-Trinitrobenzene 201 21.8 8 (<20) - -
2,4,6-Trinitrotoluene 281 291 3 (=20) - -

X. Compound Quantitation

All compounds reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:
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Sample Compound Flag AorP

All samples in SDG All compounds reported below the J (all detects) A
124700/FA40279/FA40351 LOQ and above the MDL. :

Raw data were not reviewed for Stage 2B validation.
Xl. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.
XIll. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG. .

Due to MS/MSD %R and resuvlts below the LOQ and above the MDL, data were
qualified as estimated in six samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Explosives - Data Qualification Summary - SDG 124700/FA40279/FA40351

Sample Compound Flag AorP Reason
54MW10 HMX J (all detects) A Matrix spike/Matrix spike
2,4 6-Trinitrotoluene J (all detects) duplicate (%R)
54MW10 All compounds reported J (all detects) A Compound quantitation
54MW13 below the LOQ and above the
010917R1 MDL. :
54MW1
54MW12
54TM12
Radford Army Ammunition Plant, VA
Explosives Laboratory Blank Data Qualification Summary - SDG

124700/FA40279/FA40351

No Sample Data Qualified in this SDG

Radford Army Ammunition Plant, VA

Explosives

Field Blank

124700/FA40279/FA40351

No Sample Data Qualified in this SDG
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LDC #.__38427A40
SDG #:_124700/FA40279/FA40351

Laboratory: CT Laboratories/Accutest

Sta

METHOD: HPLC Explosives (EPA SW 846 Method 8330B)

ge 2B

VALIDATION COMPLETENESS WORKSHEET

Date24/21/1
Page._\of |

Reviewer:%é/

2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area Comments
I Sample receipt/Technical holding times A / A
II.__| Initial calibration/ICV A/ A lcAL £ 1s % I £ 24 &
il.__| Continuing calibration A cA ¢ 204
IV. | Laboratory Blanks P{
V. | Field blanks WD R =~ 3
VI. | Surrogate spikes [_\
VII. | Matrix spike/Matrix spike duplicates S‘M}
VIIl. | Laboratory control samples A s
IX. | Field duplicates S D= /b
X._| Compound quantitation RL/LOQ/LODs N
XI. | Target compound identification N
ILXll_1 Overall assessment of data K
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Subcon D Lab ID Matrix Date
%hx 11 4 | samwio FA40279- ) 826235 Water 01/09/17
Ax (|12t | 54Mw13 -2 826237 Water 01/09/17
31| 010917R1 J -3 826239 Water 01/09/17
4| samw1 FA 40351 - | 826629 Water 01/10/117
o |5 | samwiz J% -2 826637 Water 0110117
fix (|6 54TM12 D / -2 826639 Water 01/10/17
7 | 54MW10MS FhA 40279 - 1m¢ 826235MS Water 01/09/17
8 54MW10MSD y - MSD 826235MSD Water 01/09/17
9
10
11
12
13
Notes:
gE

0P634% ~ Mn

||
|
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GC  HPLC _——~

VALIDATION FINDINGS WORKSHEET

METHOD:
8310 (8330 ) 8151 8141 8141(Con’t) 8021B

A. Acenaphthene A. HMX — A 24D A. Dichlorvos CC. Trichlorinate Benzene

B. Acenaphthylene B. RDX B. 2,4-DB B. Mevinphos DD. Trifluralin CC. Toluene

C. Anthracene C. 1,3,5-Trinitrobenzene C.245T C. Demeton-O EE. Def EE. Ethyl Benzene

D. Benzo(a)anthracene D. 1,3-Dinitrobenzene D. 2,4,5-TP D. Demeton-S FF. Prowl S8S8S. O-Xylene

E. Benzo(a)pyrene E. Tetryl E. Dinoseb E. Ethoprop GG. Ethion RRR. MP-Xylene

F. Benzo{b)fluoranthene F. Nitrobenzene F. Dichiorprop F. Naled HH. Famphur GG. Total Xylene

G. Benzo(g,h,iperylene G. 2.4.6-Trinitrotoluene G. Dicamba G. Sulfotep Il. Phosmet

H. Benzo(k)fluoranthene H. 4-Amino-2,6-dinitrotoluene H. Dalapon H. Phorate JJ. Tetrachlorvinphos VPH

1. Chrysene |. 2-Amino-4,6-dinitrotoluene 1. MCPP |. Dimethoate KK. Demeton (total) . C5-C6 Aliphatics

J. Dibenz(a,h)anthracene J. 2,4-Dinitrotoluene J. MCPA J. Diazinon . C6-C8 Aliphatics

K. Fluoranthene K. 2,6-Dinitrotoluene K. Pentachlorophenol K. Disulfoton . C8-C10 Aliphatics

L. Fluorene L. 2-Nitrotoluene L. 2,4,5-TP (silvex) L. Parathion-methyl 8315A . C10-C12 Aliphatics

M. Indeno(1,2,3—cd)§yrene M. 3-Nitrotoluene M. Silvex M. Ronnel A. Formaldehyde .Y‘C8-C10 Aromatics

N. Naphthalene N. 4-Nitrotolueﬁ_é~ N. N. Maléthion_ B. Acetaldehyde . C10-C12 Aromatics

O. Pheﬁanthrene O. Nitroglycerin o. O. Chlorpyrifos C. Beﬁzaldéhyde . Total VPH

P. Pyrene P. Picric acid P. P. Fenthion D. Bufyraldehyde

Q. Q. 2,4-Dinitrophenol Q. Q. Parathion-ethyl C. Benzaldehyde EPH

R. R. 3,5-Dinitroaniline R. Trichlornate ‘ D. Butyraldehyde . C10-C12 Aromatics

S. S. 2-Nitrophenol S. Merphos . C12-C16 Aromatics
T. 4-Nitrophenol T. Stirofos . C16-C21 Aromatics
U. Picramic acid U. Tokuthion Organic acids . €21-C34 Aromatics
V. PETN V. Fensulfothion A. Acetic acid . C10-C12 Aliphatics
W. Hexahydro-1,3,5-trinitroso-1,3,5-triazine W. Bolstar B. Butyric acid . C12-C16 Aliphatics
X. MNX X. EPN C. Lactic acid . C16-C21 Aliphatics
Y. Hexahydro-1,3-dinitroso-5-nitro-1,3,5-triazine Y. Azinphos-methyl D. Propionic acid . C21-C34 Aliphatics
Z. DNX Z. Coumaphos E. Pyruvic acid
AA. TNX AA. Parathion

BB. Trichloronate

LST_rt. WPD




28427 A%y VALIDATION FINDINGS WORKSHEET

Matrix Spike/Matrix Spike Duplicates -

LDC #.

METHOD: __ GC APLC
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Page:
Reviewer:
2nd Reviewer:

N\ of )

=

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG?
N\N/A Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed?
Y(N/N/A Were the MS/MSD percent recoveries {%R) and relative percent differences (RPD) within QC limits?
MS MSD
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
7/3 A GG (86-115) ( ) ( ) | (p_,,f) TMT A
2 ( ) | [20 (b¢-127 ) ) (ND ) J Aeks /4
G 42 (60-145) | S¢ ($2- HS) ) (Dt J /W3 4
z 34 20 (nd > T dats /A
X 34 .
oA 52 s )4 -

—~
~

(
(
(
(
(
(
(
(
(
(
(

—~

—_

—~
~

~ |~ |~ |~ |~ |~

MSD_r1.wpd



LDC#: 38427A40

Were target analytes detected in the field duplicate pairs?

VALIDATION FINDINGS WORKSHEET
Field Duplicates

ETHOD: HPLC Explosives (EPA SW 846 Method 83308)
N NA Were field duplicate pairs identified in this SDG?
NA

Page:_1_of 1

Reviewer:_ JVG
2nd Reviewer: §

Concentration (ug/L)

RPD Qualifications

Compound 5 6 (<20%) (Parent only)
A 13.2 11.4 15
B 48 . 5.0 4
l 52 53 2
H 27 2.8 4
[ 20.1 21.8 8
G 281 29.1 3
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LDC Report# 38427A87

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA

LDC Report Date: May 3, 2017

Parameters: Perchlorate

Validation Level: Stage 2B

Laboratory: Curtis & Tompkins, Ltd./Accutest Laboratories

Sample Delivery Group (SDG): 124700/FA40279/FA40351

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
54MW10 826235/FA40279-1 Water 01/09/17
54MW13 826237/FA40279-2 Water 01/09/17
010917R1 826239/FA40279-3 Water 01/09/17
54MW1 826629/FA40351-1 Water 01/10/17
| 54MW12 826637/FA40351-2 Water 01/10/17
54TM12 826639/FA40351-3 Water 01/10/17
54MW10MS 826235/FA40279-1MS Water 01/09/17
54MW10MSD 826235/FA40279-1MSD Water 01/09/17
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 54 (RAAP-14) Monitored Natural Attenuation Interim
Measures Work Plan for Radford Army Ammunition Plant, Virginia (April 2011), the U.S.
Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental
Laboratories, Version 5.0 (July 2013), and a modified outline of the USEPA National
Functional Guidelines (NFG) for Superfund Organic Methods Data Review (October
2013). Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Perchlorate by Environmental Protection Agency (EPA) SW 846 Method 6850

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated). The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation. ’

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. LC/MS Instrument Performance Check

Instrument performance check was performed prior to initial calibration.
All perchlorate ion signal to noise ratio requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

A curve fit, based on the initial calibration, was established for quantitation. The
coefficient of determination (r?) was greater than or equal to 0.990.

The isotope ratios were within QC limits.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 15.0%.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 15.0%.

The percent differences (%D) of the limit of detection verification (LODV) standard were
less than or equal to 50.0%.

The isotope ratios were within QC limits.
V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks

Sample 010917R1 was identified as a rinsate. No contaminants were found.
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VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIIl. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

IX. Field Duplicates

Samples 54MW12 and 54TM12 were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound 54MW12 54TM12 RPD (Limits) Flag AorP

Perchlorate 29 2.9 0 (s20)

X. Internal Standards
All internal standard recoveries (%R) were within QC limits.
XI. Compound Quantitation

All compounds reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Compound Flag AorP
All samples in SDG All compounds reported below the J (all detects) A
124700/FA40279/FA40351 LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
XIl. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.
XIll. System Performance

Raw data were not reviewed for Stage 2B validation.
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XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to results below the LOQ and above the MDL, data were qualified as estimated in
six samples.

The quality control criteria reviewed, other than those discussed above, were met and
are considered acceptable. Sample results that were found to be estimated (J) are
usable for limited purposes only. Based upon the data validation all other results are
considered valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Perchlorate - Data Qualification Summary - SDG 124700/FA40279/FA40351

Sample Analyte Flag AorP Reason
54MW10 All compounds reported below the J (all detects) A Compound quantitation
54MW13 LOQ and above the MDL.
010917R1
54MWA1
54MW12
54TM12

Radford Army Ammunition Plant, VA
Perchlorate - Laboratory Blank Data Qualification Summary - SDG
124700/FA40279/FA40351

No Sample Data Qualified in this SDG
Radford Army Ammunition Plant, VA
Perchlorate - Field Blank Data Qualification Summary - SDG
124700/FA40279/FA40351

No Sample Data Qualified in this SDG
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Date:4[§‘ /fz

Page:_lof |
Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

LDC #:__38427A87

SDG #._124700/FA40279/FA40351
Laboratory: CT Laboratories/Accutest

METHOD: LC/MS Perchlorate (EPA SW846 Method 6850)

Validation Area Comments
. Sample receipt/Technical holding times A' / A—
1. GC/MS Instrument performance check N No"f' "'ky
HI._| Initial calibration/ICV A fy leay, = v W& 152
IV. | Continuing calibration k Cé\_[ £ |S 7\
V. Laboratory Blanks A
VI. | Field blanks \b R = 3
VII._| Surrogate spikes N Not reg,d
VIII. | Matrix spike/Matrix spike duplicates A
IX. | Laboratory control samples A
X. | Field duplicates SV\) D= & Ao
Xl. | Internal standards A
Xll. | Compound quantitation RL/LOQ/LODs N
XIIl. | Target compound identification N
XIV. | System performance N
XV. | Overall assessment of data L\
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Sabam 1Y | LabiD Matrix Date
T | samwio Fh4o274-| 826235 Water 01/09/17
2 ! 54MW13 —2 826237 Water 01/09/17
3 1] 010017R1 ) - 826239 Water 01/09/17
4 | samwi FA 4035/ 826629 Water 01/10/17
; 54MW12 D \ - 826637 Water 01/10/17
+ -
6 54TM12 D l/ 5 826639 Water 01/10/17
7 54MW10MS F#( %271" ) M 826235MS Water 01/09/17
8 | samwioMsSD j, ~ MsSD 826235MSD Water 01/09/17
9
10
1) 0fe34¢o- MB
12
13
WYV = laved \em
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LDC#: 38427A87

Field Duplicates

METHOD: LCMS Perchlorate (EPA SW 846 Method 6850)
Y N NA Were field duplicate pairs identified in this SDG?
Y NNA Were target analytes detected in the field duplicate pairs?

VALIDATION FINDINGS WORKSHEET

Page._1_of 1
Reviewer:

J N
2nd Reviewer:: Z E

O—————

- Compound

Concentration (ug/L)

RPD
(<20%)

Qualifications
(Parent only)

Perchlorate

2.9

2.9

0
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LDC Report# 38427B1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: May 3, 2017

Parameters: Volatiles

Validation Level: Stage 2B

Laboratory: Curtis & Tompkins, Ltd.

Sample Delivery Group (SDG): 124775

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
48MWO7 827098 Water 01/11/17
49TM1 827101 Water 01/11/17
48MWO06 827103 Water 01/11/17
48MW1 827105 Water 01/11/17
49MW04 827107 Water 01/11/17
49MWO05 827109 Water 01/11/17
011117T1 827111 Water 01/11/17
49MWO03 827474 Water 01/12/17
49MWO01 827481 Water 01/12/17
50MW02 827490 Water 01/12/17
011217RA1 827498 Water 01/12/17
011217T1 827500 Water 01/12/117
48MW2 827762 Water 01/13/17
48MW3 827764 Water 01/13/17
49MW02 827766 Water 01/13/17
13MW5 827768 Water 01/13/17
13MW4 827770 Water 01/13/17
13MW3 827772 Water 01/13/17
0113171T1 827774 Water 01/13/17
13MW2 | 827776 Water 01/13/17
48MW2MS 827762MS Water 01/13/17
48MW2MSD 827762MSD Water 01/13/17
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 49 Monitored Natural Attenuation Ground Monitoring Work
Plan for Radford Army Ammunition Plant, Virginia (October 2014), the U.S. Department
of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories,
Version 5.0 (July 2013), and a modified outline of the USEPA National Functional
Guidelines (NFG) for Superfund Organic Methods Data Review (October 2013). Where
specific guidance was not available, the data has been evaluated in a conservative
manner consistent with industry standards using professional experience.

The analyses were performed by the following method:

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW
846 Method 8260C

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

V:\LOGIN\BERING SEA GROUP\RADFORD\38427B1_BE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 15.0% for
all compounds.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds with
the following exceptions: '

Associated
Date Compound %D Samples Flag AorP
01/17/17 Bromoform 25.11 All samples in SDG UJ (all non-detects) A

124775

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.
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VL. Field Blanks

Samples 011117T1, 01121771, and 0113171T1 were identified as trip blanks. No
contaminants were found.

Sample 011217R1 was identified as a rinsate. No contaminants were found with the
following exceptions:

Collection Associated
Blank ID Date Compound Concentration Samples
011217R1 01/12/17 Acetone 14 ug/L 49MWO03
Chloroform 0.51 ug/L 49MWO01
Methylene chloride 0.61 ug/L 50MW02

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>10X
for common contaminants, >5X for other contaminants) than the concentrations found in
the associated field blanks with the following exceptions:

Reported Modified Final

Sample Compound Concentration Concentration
49MWO01 Chloroform 0.36 ug/L 0.50U ug/L
50MwW02 Chloroform 0.16 ug/L 0.50U ug/L

VII. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

X. Field Duplicates

Samples 48MWO07 and 49TM1 were identified as field duplicates. No results were
detected in any of the samples.
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Xl. Internal Standards
All internal standard areas and retention times were within QC limits.
XIl. Compound Quantitation

All compounds reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Compound Flag AorP

All samples in SDG 124775 All compounds reported below the J (all detects) A
LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
XIlll. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to continuing calibration %D and results below the LOQ and above the MDL, data
were qualified as estimated in twenty samples.

Due to rinsate contamination, data were qualified as not detected in two samples.
The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for

limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Volatiles - Data Qualification Summary - SDG 124775

Sample

Compound

Flag

AorP

Reason

48MW07
49TM1
48MWO06
48MWA1
49MWO04
49MWO05
011117T1
49MW03
49MWO01
50MwW02
011217R1
01121771
48MwW2
48MW3
49MW02
13MW5
13MW4
13MW3
0113171T1
13MW2

Bromoform

UJ (all non-detects)

A Continuing calibration

(%D)

48MW07
49TM1
48MW06
48MW1
49MW04
49MW05
011117T1
49MWO03
49MWO1
50MW02
011217R1
011217T1
48MW2
48MW3
49MW02
13MW5
13MW4
13MW3
011317171
13MW2

All compounds reported below the

LOQ and above the MDL.

J (all detects)

A Compound quantitation

Radford Army Ammunition Plant, VA
Volatiles - Laboratory Blank Data Qualification Summary - SDG 124775

No Sample Data Qualified in this SDG

Radford Army Ammunition Plant, VA
Volatiles - Field Blank Data Qualification Summary - SDG 124775

V:\LOGIN\BERING SEA GROUP\RADFORD\38427B1_BES3.DOC

Modified Final
Sample Compound Concentration AorP
49MWO01 Chloroform 0.50U ug/L A
7




Sample

Compound

Modified Final
Concentration

AorP

50MW02

Chloroform

0.50U ug/L
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LDC #:__38427B1

SDG #.__124775
Laboratory: CT Laboratories

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260C)

VALIDATION COMPLETENESS WORKSHEET

Date: °4/41 A7
Page:__\__of_"_/

Reviewer: 7
2nd Reviewer: ?

Stage 2B

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area Comments

1. Sample receipt/Technical holding times ﬂ / .A

1. GC/MS Instrument performance check )é

1. | initial calibration/IcV A A lcaL ¢ 15 2 ln< 2p 4

IV._| Continuing calibration S Col € 20 %

V. | Laboratory Blanks A

VI. | Field blanks W <7 12 19 R =1

VIl | Surrogate spikes A

VIII. | Matrix spike/Matrix spike duplicates A

IX. | Laboratory control samples A L 6

X. | Field duplicates b b= 1/

Xl. | Internal standards A »

Xll, | Compound quantitation RL/LOQ/LODs N

XIIl. | Target compound identification N

XIV. | System performance N

XV. | Overall assessment of data A
Note: A = Acceptable 4 ND=No compounds detected D = Duplicate SB=Source blank

N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 48MWO07 D 827098 Water 01/11/17
2 49TM1 p 827101 Water 01/11/17
g 48MWO06 827103 Water 01/11/17
Z 48MW1 827105 Water 01/11/17
g 49MW04 827107 Water 01/11/17
g 49MWO05 827109 Water 01/11/17
7_ 011117T1 827111 Water 01/11/17
g 49MWO03 827474 Water 01/12/17
S_T 49MWO01 827481 Water 01/12/17
1% 50MW02 827490 Water 01/12/17
1-1 011217R1 827498 Water 01/12/17
1»2 011217T1 827500 Water 01/12117
1-5 48MW2 827762 Water 01/13/17
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LDC #:_38427B1 VALIDATION COMPLETENESS WORKSHEET Date: 04 /&1 A7

SDG #.__124775 Stage 2B Page: | of ¥
Laboratory: CT Laboratories Reviewer: %
2nd Reviewer:

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260C)

Client ID Lab ID Matrix Date

T4 48MW3 827764 Water 01/13/17
1'5 49MW02 827766 Water 01/13/17
1’6 13MW5 827768 Water 01/13/17
:’7 13MW4 827770 Water 01/13/17
T& 13MW3 827772 Water 01/13/17
13 0113171T1 827774 Water 01/13/117
§J 13MW2 827776 Water 01/13/17
21 | 48MW2MS 827762MS Water 01/13/17
22 | 48MW2MSD 827762MSD Water 01/13117
23

24

25

26

27

Notes:
T | 124341 MB

L:\Bering Sea Group\Radford\38427B1W.wpd 2



METHOD: VOA

TARGET COMPOUND WORKSHEET

Chloromethane

A. AA. Tetrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene A2.
B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane B2.
C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane Cc2.
D. Chioroethane DD. Chlorobenzené DDD. 1,2,4-Trimethylbenzene DDDD. Isopropyl alcohol D1. Probylene D2,
E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 E2.
F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 F2.
G. Carbon disulfide GG. Xylenes, total GGG. p-isopropyltoluene GGGG. Acrylonitrile G1. Freon 113 G2.
H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane HA1. Fre9n114 H2.
I. 1,1-Dichioroethane II. 2-Chioroethylvinyl ether . n-Butylbenzene 1. Isobutyl alcohol 1. 2-Nifropropane 12.
J. 1,2-Dichloroethene, total JJ. Dichlorodiflucromethane JJJ. 1,2-Dichlorobenzene JJJd. Methacrylonitrile J1. Dimethyl disulfide J2.
K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane K2,
L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L1. 2,4-Dimethyl pentane L2
M. 2-Butanone MM. 1,2—Dibromo-3-chloroproban_e MMM. Naphthalene MMMM. Behzyl chioride M1. 3,3eDim§thyI pentane M2.
N. 1,1,1-Trichloroethane ,;: . NN. Methy! ethyl ketone NNN. 1,2,3-Trichlorob¢q;ené NNNN. lodgmethane N1. Z-Mgthylpentane N2. 5
0. Carbon tetrachloride - 00. 2,2-Dichioropropane 000. 1,3,5-Trichlorobenzen'§ 0000.1,1-Difluoroethane o1. &Methﬂpentane 02.
P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane P2. .
Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methy! acetate Q1. 2,2-Dimethylpentane Q2.
R. cis-1,3-Dichioropropene RR. Dibromomethane RRR. m,p-Xylenes 1 RRRR. Ethyl acetate R1. 2,2,3- Tri'methylbutane R2.
S. Trichloroethene S8. 1,3~Dichlompropanel SSS. o-Xylene S§SSS. Cyclohexane S$1. 2,2,4-Trimethylpentane S2.
T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane | TTTT. Methylcyclohexane T1. 2-Methylhexane T2.
U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane | UUU. 1,2-Dichlorotetrafiuoroethane UUUU. Aillyl chloride U1. Nonanal u2.
V. Benzene VV. Isopropylbenzene VWV. 4-Ethyltoluene VVWV. Methyl methacrylate V1. 2-Methyinaphthalene V2,
W. trans-1,3-Dichloropropene | WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate WA1. Methano! w2,
X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene X2.
Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene | Y1. Y2.
Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol -} ZZZZ. Pentachloroethane Z1. Z2.
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LDC# 28 4 27 h) VALIDATION FINDINGS WORKSHEET
Continuing Calibration

METHOD: GC/MS VOA (EPA SW 846 Method 8260B)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Page: { of Z
Reviewer.__JVG _—
2nd Reviewer:

N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?
Y, /A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?
Finding %D Finding RRF
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications
0/7A7 | CAN-LLS) X 28, 1) AN () T/ /£

CONCAL.wpd



Loc#_ 33427 B/ VALIDATION FINDINGS WORKSHEET Page:_\ of |

Field Blanks Reviewer.__JVG
THOD: GC/MS VOA (EPA SW 846 Method 8260C) 2nd Reviewer:
N _N/A Were field blanks identified in this SDG?
N_N/A Were target compounds detected in the field blanks?

lank units:_%9) /L /Associated sample units:__ 19 (L-
Sampling date:_©' /12 /v7 ,
Field blank type: (circle one) Field Blartﬁ= / Rinsate Z?Trip Blank / Other: Associated Samples: Q ~lo

Compound I Blank ID Sample Identification
I o o

,. 0 Z o
E | 14
K
E

0.5l 0-“’%-90140.(@/{,';0»(
O‘GI

Blank units: Associated sample units:
Sampling date: ,
Field blank type: (circle one) Field Blank / Rinsate / Trip Blank / Other: Associated Samples:

C d l Blank ID Sample Identification

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U".

FRI KAQCD wnAd



LDC Report# 38427B4b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: ‘ May 3, 2017

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Curtis & Tompkins, Ltd.

Sample Delivery Group (SDG): 124775

Laboratory Sample Collection
Sample Identification Identification Matrix Date
49ADWO1 827780 Water 01/13/17
49ADWO1MS 827780MS Water 01/13/17
49ADWO01MSD 827780MSD Water 01/13/17
49ADWO01DUP 827780DUP Water 01/13/117
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 49 Monitored Natural Attenuation Ground Monitoring Work
Plan for Radford Army Ammunition Plant, Virginia (October 2014), the U.S. Department
of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories,
Version 5.0 (July 2013), and a modified outline of the USEPA National Functional
Guidelines (NFG) for Inorganic Superfund Data Review (August 2014). Where specific
guidance was not available, the data has been evaluated in a conservative manner
consistent with industry standards using professional experience.

The analyses were performed by the following methods:

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium,
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium,
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency
(EPA) SW 846 Method 6010C

Mercury by EPA SW 846 Method 7470A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

VALOGIN\BERING SEA GROUP\RADFORD\38427B4B_BE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

Il. Instrument Calibration

Initial and continuing calibrations were performed as required by the methods.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

lll. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples

ICB/CCB Aluminum 8.44 ug/L All samples in SDG 124775

Magnesium 17.70 ug/L

Potassium 185 ug/L

Sodium 120 ug/L
PB (prep blank) Aluminum 8.02 ug/L All samples in SDG 124775

Calcium 65.10 ug/L

Iron 19.70 ug/L

Magnesium 13.20 ug/L.

Manganese 0.762 ug/L

Zinc 2.29 ug/L

Potassium 129 ug/L

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated laboratory blanks with
the following exceptions:

Reported Modified Final

Sample Analyte Concentration Concentration
49ADWO01 Aluminum 27.8 ug/L 27.8U ug/L
Manganese 1.3 ug/L 2.0U ug/L
Zinc 5.7 ug/L 5.7U ug/L
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V. Field Blanks
No field blanks were identified in this SDG.
VI. Matrix Spike/Matrix Spike Duplicates
| Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

Spike ID MS (%R) MSD (%R)
(Associated Samples) Analyte (Limits) (Limits) Flag AorP
49ADWO1MS/MSD Mercury 175 (80-120) 190 (80-120) NA
(49ADWO01)
49ADWO1MS/MSD Silver 79 (80-120) - UJ (all non-detects) A
(49ADWO01)

Relative percent differences (RPD) were within QC limits.
VII. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIIl. Serial Dilution

Serial dilution analysis was performed on an associated project sample. Percent
differences (%D) were within QC limits with the following exceptions:

Associated
Diluted Sample Analyte %D (Limits) Samples Flag AorP
49ADWO01 Calcium 42 (<10) 49ADWO1 J (all detects) A

IX. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.
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Xl. Sample Result Verification

All analytes reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Analyte Flag AorP

All samples in SDG 124775 All analytes reported below the J (all detects) A
LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to MS/MSD %R, serial dilution %D, and results below the LOQ and above the
MDL, data were qualified as estimated in one sample.

Due to laboratory blank contamination, data were qualified as not detected in one
sample.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Metals - Data Qualification Summary - SDG 124775

and above the MDL.

Sample Analyte Flag AorP Reason
49ADWO1 Silver UJ (all non-detects) A Matrix spike/Matrix spike
duplicate (%R)
49ADWO1 Calcium J (all detects) A Serial dilution (%D)
49ADWO1 All analytes reported below the LOQ J (all detects) A Sample result verification

Radford Army Ammunition Plant, VA
Metals - Laboratory Blank Data Qualification Summary - SDG 124775

Modified Final
Sample Analyte Concentration AorP
49ADWO01 Aluminum 27.8U ug/L A
Manganese 2.0U ug/L
Zinc 5.7U ug/L

Radford Army Ammunition Plant, VA
Metals - Field Blank Data Qualification Summary - SDG 124775

No Sample Data Qualified in this SDG
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LDC #: 38427B4b VALIDATION COMPLETENESS WORKSHEET Date:D_Ll‘_Ll_UL[ 1

SDG #:__124775 Stage 2B Page:_| of |
Laboratory; CT Laboratories Reviewer:_ATL
2nd Reviewer: o

METHOD: Metals (EPA SW 846 Method 6010C/7470A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
1. Sample receipt/Technical holding times 4&( /4A"

1. Instrument Calibration

Ill. ] ICP Interference Check Sample (ICS) Analysis ‘A’
IVV. | Laboratory Blanks 8 D(/

V. Field Blanks

VI. | Matrix Spike/Matrix Spike Duplicates Q \X/

VII. | Duplicate sample analysis ,Q—W o

Viil._| Serial Dilution RS/

IX. | Laboratory control samples ,A- LCS

X. | Field Duplicates }\/
Xl. | Sample Result Verification N
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 49ADWO01 827780 Water 01/13/17
2 49ADWO1MS 827780MS Water 01/13/17
3 49ADWO1MSD 827780MSD Water 01/13/17
4 49ADWO01DUP 827780DUP Water 01/13/17
5
6
7
8
9
10
11
12
13
14
15
Notes:
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Loc #.33427 Bitb VALIDATION FINDINGS WORKSHEET Page: | of | _

Sample Specific Element Reference Reviewer:_ATL
2nd reviewer: Q ~

All circled elements are applicable to each sample.

5 PEXMgXMnfHgXN Na)(TYV)en) Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,

QC. I Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
i/ @, Ba, Be, Cd, C?Er, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, Vﬁh}Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, C3a, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, ﬁ'l, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Analysis Method
ICP Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
ICP-MS Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,

cran

Comments:___Mercury by CVAA if performed

»
{>
=

T\ Zn Mo B _Sn Ti LI
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LDC #:__38427B4b VALIDATION FINDINGS WORKSHEET Page: of 1

PB/ICB/CCB QUALIFIED SAMPLES Reviewer.__ATL
METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000) Soil preparation factor applied:__NA 2nd Reviewer: (O ~—
Sample Concentration units, unless otherwise noted: _ug/L Associated Samples: Al
Maximuml| Maximu Maximul | Action
PB*® PB*® ICB/CCB*® Level 1
(may/Ka) (ua/l) {(ugil)

Al 8.44 42.2 27.8

Mg 17.70 88.5

K 185 925

Na 120 600

Analyt;“ Maximum" Maximum Maximuq Action
PB* PB* ICB/CCB? Level 1
{(malKn) {(ug/l ) {ugll)
Al 8.02 40.1 27.8
Ca 65.10 325.5
Fe 19.70 98.5
Mg 13.20 66
Mn 0.762 3.81 13/20U
Zn 2.29 11.45 5.7
K 129 645

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were
qualified as not detected, "U".

Note: a-The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element.

38427B4b.wpd



LDC #: 38427B4b VALIDATION FINDINGS WORKSHEET Page:_1_of 1
Matrix Spike/Matrix Spike Duplicates Reviewer: ATL

2nd Reviewer: JO———
METHOD: Trace metals (EPA SW 846 Method 6010/7000)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y N N/A Was a matrix spike analyzed for each matrix in this SDG?

Y N N/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor
of 4 or more, no action was taken.
Y N NA Were all duplicate sample relative percent differences (RPD) < 20% for samples?
LEVEL IV ONLY:
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.
Ms MSD
Lt L MSMSDID...... | Matrix | ___Analyte L _%Recavery 1 %Recovery | RPD(limits) | _ Associated Samples ificati
2/3 w Hg 175 (80-120)  |190 (80-120) 1 LA (non-detect) , / H
2/3 w Ag 79 (80-120) 1 )
{JAIIA (non-detect)
{T/VE )
Comments:

38427B4b.wpd



LDC #:38427B4b

VALIDATION FINDINGS WORKSHEET

Page: of_1
ICP Serial Dilution Reviewer:  ATL

2nd Reviewer(___—
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Y N N/A If analyte concentrations were > 50X the MDL (ICP) ,or >100X the MDL (ICP/MS), was a serial dilution analyzed?
Y N NA Were ICP serial dilution percent differences (%D) <10%"?
Y N N/A

Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data.
LEVEL IV ONLY:

Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.
Lg 1 .. Diluted Sample 1D 1 Matrix ... Analyte .1 %D {limits) Assaciated Samples Qualifications
1 W Ca 42 (10) 1 J/UJ/A (detect)

———— ————«—— /|

Comments:
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LDC Report# 38427B6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: May 4, 2017

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: Curtis & Tompkins, Ltd.

Sample Delivery Group (SDG): 124775

Laboratory Sample Collection
Sample Identification Identification Matrix Date
48MWO07 827098 ‘ Water 01/11/17
48MWO07 827099 : Water 01/11/17
49TM1 827101 Water 01/11/17
49TM1 827102 Water 01/11/17
48MW06 827103 Water 01/11/17
48MWO06 827104 Water 01/11/17
48MW1 827105 Water 01/11/17
48MW1 827106 Water 01/11/17
49MW04 827107 Water 01/11/17
49MWO04 827108 Water 01/11/17
49MWO05 827109 Water 01/11/17
49MWO05 827110 Water 01/11/17
49MWO03 827474 Water 01/12/17
49MWO03 827477 Water 01/12/17
49MWO01 827481 Water 01/12/117
49MWO01 827488 Water 01/12/17
50MW02 827490 Water 01/12/17
50MW02 827497 Water 01/12/17
011217R1 827498 Water 01/12/17
011217R1 827499 Water 01/12/17
48MW2 827762 Water 01/13/17
48MW2 827763 Water 01/13/17
48MW3 827764 Water 01/13/17
48MW3 827765 Water 01/13/17
49MWO02 827766 Water 01/13/17
49MW02 827767 Water 01/13/17
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Laboratory Sample

Collection

Sample Identification Identification Matrix Date
13MW5 827768 Water 01/13/17
13MW5 827769 Water 01/13/17
13MW4 827770 Water 01/13/17
13MW4 827771 Water 01/13/17
13MW3 827772 Water 01/13/17
13MW3 827773 Water 01/13/17
13MW2 827776 Water 01/13/17
13MW2 827777 Water 01/13/17
49ADWO1 827780 Water 01/13/17
49MWO5MS 827110MS Water 01/11/17
49MWO5MSD 827110MSD Water 01/11/17
49MWO05DUP 827110DUP Water 01/11/17
48MW2MS 827762MS Water 01/13/17
48MW2MSD 827762MSD Water 01/13/17
48MW2DUP 827762DUP Water 01/13/17
48MW2MS 827763MS Water 01/13/17
48MW2MSD 827763MSD Water 01/13/17
48MW2DUP 827763DUP Water 01/13/17
49ADWO01DUP 827780DUP Water 01/13/17

V:\LOGIN\BERING SEA GROUP\RADFORD\38427B6_BE3.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 49 Monitored Natural Attenuation Ground Monitoring Work
Plan for Radford Army Ammunition Plant, Virginia (October 2014), the U.S. Department
of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories,
Version 5.0 (July 2013), and a modified outline of the USEPA National Functional
Guidelines (NFG) for Inorganic Superfund Data Review (August 2014). Where specific
guidance was not available, the data has been evaluated in a conservative manner
consistent with industry standards using professional experience.

The analyses were performed by the following methods:

Chloride, Sulfate, and Nitrate as Nitrogen by Environmental Protection Agency (EPA)
SW 846 Method 9056A

Chemical Oxygen Demand by EPA Method 410.1

pH by EPA SW 846 Method 9040C

Total Organic Carbon by EPA SW 846 Method 9060A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

VALOGIN\BERING SEA GROUP\RADFORD\38427B6_BE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\BERING SEA GROUP\RADFORD\38427B6_BE3.DOC



I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection | From Sample Collection
Sample Analyte Until Analysis Until Analysis Flag AorP

49ADWO1 pH 7 days 48 hours J (all detects) P
49MWO03 (827477) Nitrate as N 5 days 48 hours J (all detects) P
48MW?2 (827763)
48MWS3 (827765)
49MWO02 (827767)
13MWS5 (827769)
13MW4 (827771)
13MW3 (827773)
13MW?2 (827777)
49MWO01 (827488) Nitrate as N 6 days 48 hours J (all detects) P
50MWO02 (827497)
011217R1 (827499) Nitrate as N 6 days 48 hours R (all non-detects) P

Il. Initial Calibration

All criteria for the initial calibration of each method were met.

lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when

applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples
PB (prep blank) Sulfate 2.017 mg/L 48MWO06 (827104)
49MWO05 (827110)

Data qualificatibn by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank

contaminants) than the concentrations found in the associated laboratory blanks.

5
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V. Field Blanks

Samples 011217R1 (827498) and 011217R1 (827499) were identified as rinsates. No
contaminants were found.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. For 49MWO05 (827110)MS/MSD, no data were qualified
for Sulfate percent recoveries (%R) outside the QC limits since the parent sample
results were greater than 4X the spike concentration. Relative percent differences
(RPD) were within QC limits.

VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIIl. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

IX. Field Duplicates

Samples 48MWO07 and 49TM1 were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

Concentration (mg/L)

Analyte 48MWO7 (827098) 49TM1 (827101) RPD (Limits) Flag AorP
Chloride 1.8 1.9 5 (s25)
Nitrate as N 1.2 1.2 0 (225)
Sulfate 24 24 0 (525)

Concentration (mg/L)

Analyte 48MW07 (827099) 49TM1 (827102) RPD (Limits) Flag AorP

Total organic carbon 6.0 0.96 145 (£25) J (all detects) A

V:ALOGIN\BERING SEA GROUP\RADFORD\38427B6_BE3.DOC



X. Sample Result Verification

All analytes reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Analyte Flag AorP

All samples in SDG 124775 All analytes reported below the J (all detects) A
LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.

XI. Overall Assessment of Data

The analysis was conducted within all specifications of the methods.
Due to technical holding time, data were rejected in one sample.

Due to technical holding time, field duplicate RPD, and results below the LOQ and
above the MDL, data were qualified as estimated in thirty-five samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be rejected (R) are unusable
for all purposes. Sample results that were found to be estimated (J) are usable for limited
purposes only. Based upon the data validation all other results are considered valid and
usable for all purposes.
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Radford Army Ammunition Plant, VA
Wet Chemistry - Data Qualification Summary - SDG 124775

Sample

Analyte

Flag

AorP

Reason

49ADWO01

pH

J (all detects)

Technical holding times

49MWO03 (827477)
48MW2 (827763)
48MW3 (827765)
49MWO2 (827767)
13MW5 (827769)
13MW4 (827771)
13MW3 (827773)
13MW2 (827777)
49MWO1 (827488)
50MW02 (827497)

Nitrate as N

J (all detects)

Technical holding times

011217R1 (827499)

Nitrate as N

R (all non-detects)

Technical holding times

48MWO7 (827099)
49TM1 (827102)

Total organic carbon

J (all detects)

Field duplicates (RPD)

48MWO07
48MWO07
49TM1
49TM1
48MW06
48MW06
48MW1
48MW1
49MW04
49MW04
49MW05
49MW05
49MWO03
49MW03
49MWO01
49MWO01
50MW02
50MwW02
011217R1
011217R1
48MwW2
48MW2
48MW3
48MW3
49MW02
49MW02
13MW5
13MW5
13MW4
13MW4
13MW3
13MW3
13MW2
13MW2
49ADWO1

All analytes reported below the
LOQ and above the MDL.

J (all detects)

Sample result verification

VALOGIN\BERING SEA GROUP\RADFORD\38427B6_BE3.DOC




Radford Army Ammunition Plant, VA
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 124775

No Sample Data Qualified in this SDG

Radford Army Ammunition Plant, VA
Wet Chemistry - Field Blank Data Qualification Summary - SDG 124775

No Sample Data Qualified in this SDG

VALOGIN\BERING SEA GROUP\RADFORD\38427B6_BE3.DOC



LDC #__ 3842786 VALIDATION COMPLETENESS WORKSHEET Date: 04/19/17

SDG #._ 124775 Stage 2B Page:_| ofZ
Laboratory: CT Laboratories Reviewer:
2nd Reviewer._ (32—

METHOD: (Analyte)_Chloride, Nitrate-N, Sulfate (EPA SW846 Method 9056A), COD (EPA Method 410.1), pH (EPA SW846
Method 9040C), TOC (EPA SW846 Method 9060A)

The sampiles listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I.__| Sample receipt/Technical holding times A 13/
il | nitial calibration A
Ill. | Calibration verification -Pf
IV | Laboratory Blanks SW
V_| Field blanks AW 114,20 36 = Vinsale : 3s=prrteiwadter—
VI. | Matrix Spike/Matrix Spike Duplicates S 26 ',7)"] 'SO((L > [{.)( ' ' ’
VII. | Duplicate sample analysis —A”
VIIl. | Laboratory control samples 4}' - LCS
1X. | Field duplicates swW | (I, 2.) ¢ ( ) ’)
X. | Sample resuit verification N
L XI__| Overall assessment of data "A’
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank : EB = Equipment blank
Client ID Lab ID Matrix Date
15 | 48MWO7 827098 Water 01/11/17
2% | 48mwo7 827099 Water 0111117
3 %X | 49TM1 827101 Water 01/11/17
4 | 40TM1 827102 Water 01/11/17
5 48MW06 827103 Water 01/11/17
6 48MWO06 827104 ¢ Water 01/11/17
7 48MW1 827105 Water 01/11/17
8 | 48mw1 ' 827106 Water 0111117
9 49MW04 827107 Water 01/11/17
10 | 49MW04 ' 827108 Water 01/11/17
11 | 49MWO05 827109 Water 01/11/17
12 | 49MWO05 827110 Water 01/11/17
13 | 49MWO03 827474 Water 01/12/17
14 | 49MWO03 ' 827477 Water 01/12/17
15 | 49MWO1 827481 Water 01/12/17
16 | 49MWO1 827488 Water 01/12/17

L:\Bering Sea Group\Radford\38427B6W.wpd 1



LDC #:__ 3842786 VALIDATION COMPLETENESS WORKSHEET Date:Dl_lZ@ Zl7

SDG #:__124775 Stage 2B Page:_Z2of Z
Laboratory: CT Laboratories Reviewer:
2nd Reviewer.__CA—

METHOD: (Analyte)_Chloride, Nitrate-N, Sulfate (EPA SW846 Method 9056A), COD (EPA Method 410.1), pH (EPA SW846
Method 9040C), TOC (EPA SW846 Method 9060A)

Client ID Lab ID Matrix Date

17 | 50MwW02 827490 Water 01/12/17
18 | 50MwW02 827497 Water 01/12/17
19 [ 011217R1 827498 Water 01/12/17
20 | 011217R1 827499 Water 01/12/17
21 | 48MW2 827762 Water 01/13/17
22 | 48MwW2 827763 Water 01/13/17
23 | 48MW3 827764 Water 01/13/17
24 | 48MW3 827765 Water 01/13/17
25 | 49MW02 827766 Water 01/13/17
26 | 49MWO02 827767 Water 01/13/17
27 | 13MW5 827768 Water 01/13/17
28 | 13MwW5 827769 Water 01/13/17
29 | 13Mw4 ] 827770 Water 01/13/17
30 | 13MwW4 827771 Water 01/13/17
31 13MW3 827772 Water 01/13/17
32 | 13MW3 827773 Water 01/13/117
33 [ 13MwW2 827776 Water 01/13/117
34 | 13MW2 827777 Water 01/13/17
35 | 49ADWO1 827780 Water 01/13/17
36 | 49MWO5MS | 827110MS Water 01/11/17
37 | 49MWO5SMSD 827110MSD Water 01/11/17
38 | 49MWO05DUP 827110DUP Water 01/11/17
39 | 48MW2MS 827762MS Water 01/13/17
40 | 48MW2MSD 827762MSD Water 01/13/17
41 | 48MW2DUP ) 827762DUP Water 01/13/17
42 | 48MW2MS 827763MS Water 01/13/17
43 | 48MW2MSD 827763MSD Water 01/13/17
44 | 48MW2DUP 827763DUP Water 01/13/17
s | 494D Wol 421130 DIP

46

47
148

Notes:

L:\Bering Sea Group\Radford\38427B6W.wpd 2



Loc # 38427P6

All circled methods are applicable to each sample.

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

Page:__1 of_ 1
Reviewer:

2nd reviewer.__ >

LSample 1D

Parameter

35

pH)TDS CI F NO,
~

N09

S0, O-PO,

Alk N NH, TKN TOC Cré+ ClO, (Z0D)
N

13,5.7,4,1

pH TDS Cl F NO, NO, SO, O-PO,

Alk CN NH, TKN@Cr6+ ClO,

(3,15,1,19

pH TDS Cl F NO,

NO,

SO4 O'P04

Alk CN NH, TKNC— 60m+ IO,

21, 13,15

pH TDS Cl F NO,

NO,

SO, O-PO,

Alk CN NH, TKN(T/ ’BCr6+ IO,

2,29,31,%

pH TDS CI F NO,

NO,

S0, O-PO,

Alk CN NH; TKN TO¢/Cr6+ CIO,

2,14,6,9,10

oH TDS(C)

N09

SO/ 0-PO,

Alk CN NH, TKN TOC Cr6+ ClO,

LT
0, 972,94

H
pH

1D
TDS

F

=9

4,JO-PO,

Alk CN NH,; TKN TOC Cr6+ ClO,

F

5) 0-PO,

Ak CN NH, TKN TOC Cr6+ CIO,

pH

TDS(

JFN

FA(’@/

§6) 0-PO,

Alk CN NH, TKN TOC Cr6+ CiO,

26,99, 30

205

pH TDS éDF 6@2 NO, @O-PQ

Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS Cl F NO,

NO,

804 O'PO4

Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS CI F NO,

NO,

S0, O-PO,

Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS Cl F NO,

NO,

S0, O-PO,

Alk CN NH, TKN TOC Cr6+ CIO,

Q¢

pH TDS Cl F NO,

NO,

804 O'P04

Alk CN NH,; TKN TOC Cr6+ CIO,

521,33

oH TDS 1C) F/KJ%} NO,

Alk CN NH, TKN TOC Cr6+ CIO,

Alk CN NH, TKN TOC Cr6+ CIO,

42,44l
2,40, Ul

pH

TDS

Cl

NO,

o705 ) Wl o,

NO,

6’5)0-%4
%O O"PO4
o/

SO, O-PO,

4s

Cl

NO,

804 O'PO4

Alk CN NH, TKN TOCCr6+ CIO,
Alk CN NH, TKN TOC Cr6+ CIO,

pH

(GR)TDS
S’

TDS

Cl

804 O'PO4

Alk CN NH, TKN TOC Cr6+ CIO,

pH

TDS

Cl

SO, O-PO,

Alk CN NH, TKN TOC Cr6+ CIO,

pH

TDS

Cl

NO,

NO,

SO, O-PO,

Alk CN NH, TKN TOC Cr6+ CIO,

pH

TDS

Cl

NO';

N07

804 O'PO4

Alk CN NH, TKN TOC Cr6+ CIO,

pH

TDS

Ci

NO,

NO,

SO, O-PO,

Alk CN NH, TKN TOC Cr6+ CIO,

pH

TDS

Cl

NO,

NO,

804 O'PO4

Alk CN NH, TKN TOC Cr6+ CIO,

pH

TDS

Cl

NO,

NO,

SO4 O'PO4

Alk CN NH, TKN TOC Cr6+ CIO,

pH

TDS

Cl

NO,

804 O'PO4

Alk CN NH, TKN TOC Cr6+ CIO,

pH

TDS

Cl

SO, O-PO,

Alk CN NH, TKN TOC Cr6+ CIO,

pH

TDS

Cl

NO';

NO,

SO, O-PO,

Alk CN NH, TKN TOC Cr6+ CIO,

pH

IDS Cl

"
F
F
F
.
F
-
:
i
E
F
r
£

NO. NO. SO, Q-PO

Alk CN NH. TKN TOC Cr6+ CIO

Comments:
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G #33U7106 VALIDATION FINDINGS WORKSHEET Page:_{ of |

Technical Holding Times Reviewer:
2nd reviewer.__
| circled dates have exceeded the technical holding time.
N NA Were all samples preserved as applicable to each method ?
NﬁMA Were all cooler temperatures within validation criteria? '
tethod: MO-N_ pethiod dost A p_ Method q0q0C
‘arameters: water” water”
chnical holding time: | -gdave YEWS anafyseASAP- 15 hcg
Sampling Analysis Total Analysis Total
Sample 1Dl ___ date date Time Qualifier date Time | Qualifier |
35 ol - ART0 olfoo 7] Tdays “Wefccﬁ
W Johon oo/ | sdaye [ (deled)
¥ o8l | edays [ deted)
3 | / RI0 detect)
20 J/ :/R(]rf@wcfcfceﬁb
29 loisl days M7 dekedt)
0 | ] )
20 / TRIP detec)
30 IR et
52 | ﬁgw@m
Bl W )

!

WetHT.wpd



LDC #:__38427B6 VALIDATION FINDINGS WORKSHEET Page:_1_of 1

Blanks Reviewer:__ATL
2nd Reviewer:CA_—
METHOD:Inorganics, Method _See Cover
Conc. units: mg/L , Associated Samples: 6,12
| Blank ID Blank ID Blank ||
Action Limi
PB ICB/CCB 1
mg/L (mg/L)
2.017 10.085 "

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

38427B6.wpd



LDC# 38427B6 VALIDATION FINDINGS WORKSHEET Page:_1_ of 1__
Field Duplicates Reviewer:__ ATL

2nd Reviewer:_(Y1__-

Inorganics: Method_ See Cover

Concentration (mg/L)

RPD N QUALIFIER
Analyte 2 4 (SZW{SZ
Cl 1.8 1.9 5
NO3-N 1.2 1.2 0
SO4 24 2.4 0

Concentration (mg/L)

RPD / N QUALIFIER
Analyte 1 3 (=20) &L

TOC 6.0 0.96 145 JIUJIA

V:\FIELD DUPLICATES\FD_inorganic\38427B6.wpd



LDC Report# 38427B51

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: May 3, 2017

Parameters: Methane, Ethane, & Ethene
Validation Level: Stage 2B

Laboratory: Curtis & Tompkins, Ltd.

Sample Delivery Group (SDG): 124775

Laboratory Sample Collection
Sample Identification Identification Matrix Date
48MWO07 827098 Water 01/11/17
49TM1 827101 Water 01/11/17
48MWO06 827103 Water 01/11/17
48MW1 827105 Water 01/11/17
49MW04 827107 Water 01/11/17
49MWO05 827109 Water 01/11/17
49MWO03 827474 Water 01/12/17
49MWO01 827481 Water 01/12/17
50MW02 827490 Water 01/12/17
011217R1 827498 Water 01/12/17
48MW2 827762 Water 01/13/17
48MW3 827764 Water 01/13/17
49MW02 827766 Water 01/13/17
13MW5 827768 Water 01/13/17
13MW4 827770 Water 01/13/17
13MW3 827772 Water 01/13/17
13MW?2 827776 Water 01/13/17
48MW2MS 827762MS Water 01/13/17
48MW2MSD 827762MSD Water 01/13/17

VALOGIN\BERING SEA GROUP\RADFORD\38427B51_BE3.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 49 Monitored Natural Attenuation Ground Monitoring Work
Plan for Radford Army Ammunition Plant, Virginia (October 2014), the U.S. Department
of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories,
Version 5.0 (July 2013), and a modified outline of the USEPA National Functional
Guidelines (NFG) for Superfund Organic Methods Data Review (October 2013). Where
specific guidance was not available, the data has been evaluated in a conservative
manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Methane, Ethane, and Ethene by Method RSK-175

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

A curve fit, based on the initial calibration, was established for quantitation. The
coefficient of determination (r?) was greater than or equal to 0.990.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds.

Illl. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds.
IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks

Sample 011217R1 was identified as a rinsate. No contaminants were found.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIl. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

VIIl. Field Duplicates

Samples 48MW07 and 49TM1 were identified as field duplicates. No results were
detected in any of the samples.
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IX. Compound Quantitation

All compounds reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Compound Flag AorP

All samples in SDG 124775 All compounds reported below the J (all detects) A
LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
X. Target Compound Identification

Raw data were not reviewed for Stage 2B validation.
XI. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to results below the LOQ and above the MDL, data were qualified as estimated in
seventeen samples.

The quality control criteria reviewed, other than those discussed above, were met and
are considered acceptable. Sample results that were found to be estimated (J) are
usable for limited purposes only. Based upon the data validation all other results are
considered valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Methane, Ethane, & Ethene - Data Qualification Summary - SDG 124775

Sample Analyte Flag AorP Reason

48MWO07 All compounds reported below the J (all detects) A Compound quantitation
49TM1 LOQ and above the MDL.
48MW06
48MW1
49MW04
49MW05
49MWO03
49MWO01
50MW02
011217R1
48MW2
48MW3
49MW02
13MW5
13MW4
13MW3
13MW2

Radford Army Ammunition Plant, VA
Methane, Ethane, & Ethene - Laboratory Blank Data Qualification Summary - SDG
124775

No Sample Data Qualified in this SDG

Radford Army Ammunition Plant, VA
Methane, Ethane, & Ethene - Field Blank Data Qualification Summary - SDG
124775

No Sample Data Qualified in this SDG
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LDC #:__38427B51 VALIDATION COMPLETENESS WORKSHEET Date: %4 /21 /?

SDG #:__124775 Stage 2B Page:_lof 7
Laboratory: CT Laboratories Reviewer: % G
2nd Reviewer: il

METHOD: GC Methane-Ethane-Ethene (Method RSK-175)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. Sample receipt/Technical holding times -A- / ﬁ(
Il.__ [ Initial calibration/ICV A / A CAL = ! id |N & 20 Z§
IIl.__| Continuing calibration A CN & 260,
IV. | Laboratory Blanks A
V. | Field blanks Ab m= R=1Ib
VI. | Matrix spike/Matrix spike duplicates A
VII. | Laboratory control samples A
Vill. | Field duplicates Vb b = A
IX. | Compound quantitation RL/LOQ/LODs N
X Target compound identification N
XI. | Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
T 48MWO07 p 827098 Water 01/11/17
2 | 49TM1 b 827101 Water 0111117
3/ 48MWO06 827103 Water 0111117
: 48MW1 827105 Water 0111117
g 49MW04 827107 Water 01/11/17
6 | 49mwos 827109 Water 01111117
; 49MW03 827474 Water 01/12/17
g 49MWO1 827481 Water 01/12/17
g~ | 50MW02 827490 Water - 01/12/17
1?) 011217R1 827498 Water 0112117
;l 48MW2 827762 Water 01/13/17
E 48MW3 827764 Water 01/13/17
13 | aoMwo02 827766 Water 01/13/17
?4 13MW5S 827768 Water 01/13/17
15 | 13mwa 827770 Water 01/13/17
12; 13MW3 827772 Water 01/13/17
T7 13MW2 827776 Water 01/13/17
18 | 48MW2MS 827762MS Water 01/13/17
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LDC #:_38427B51 VALIDATION COMPLETENESS WORKSHEET Date: 042\

SDG #:_ 124775 Stage 2B Page._Zof 7
Laboratory: CT Laboratories ' : Reviewer._ .
2nd Reviewer: '
METHOD: GC Methane-Ethane-Ethene (Method RSK-175)
Client ID Lab ID Matrix Date

19 | 48MW2MSD ‘ 827762MSD Water 01/13/17

20

21

22

23

24

Notes:

— | 1245 %4 My
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LDC #: 38({9‘7

The LDC job number listed above was entered by

EDD POPULATION COMPLETENESS WORKSHEET

Date:
Page:_ 1 of 1

Z“dﬁviﬁxer:

EDD Process Comments/Action
I EDD Completeness -
Ja. | - All methods present? CJ
Ib. | - All samples present/match report? y
Ic. - All reported analytes present? t—/’

0%/or 100% verification of EDD?

Validated Y/N, etc.)

11 EDD Preparation/Entry -

Ila. | - Carryover U/J? T)—S
ITb. | - Reason Codes used? If so, note which codes.

Ilc. | - Additional Information (QC Level, Validator, y

and the EDD?

1. | Reasonableness Checks -
Ila. | - Do all qualified ND results have ND qualifier (e.g.
ul)? 7
1lIb. | - Do all qualified detect results have detect qualifier j
(e.g. 1)?
Illc. | - Ifreason codes are used, do all qualified results have —
reason code field populated, and vice versa? -
IIId. | -Does the detect flag require changing for blank N /
qualifier? If so, are all U results marked ND? m
Ille. | - Do blank concentrations in report match EDD where y
data was qualified due to blank contamination?
IIIf. | - Were multiple results reported due to
dilutions/reanalysis? If so, were results qualified
appropriately?
Illg. | -Are there any discrepancies between the data packet U

Notes: *gee discrepancy sheet

EDD Populatoin Checklist (word).docx




LABORATORY DATA CONSULTANTS, INC.

2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
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Bering Sea Environmental, LLC June 22, 2017
ATTN: Ms. S. Julia Liu, P.E.

SUBJECT: Radford Army Ammunition Plant, VA, Data Validation
Dear Ms. Julia Liu,
Enclosed are the final validation reports for the fractions listed below. These SDGs were received

on May 30, 2017. Attachment 1 is a summary of the samples that were reviewed for each
analysis.

LDC Project #38805:

SDG # Fraction
126485/126534/FA43019/FA43028 Volatiles, Metals, Explosives, Methane, Ethane,
126533/12611/126555 & Ethene, Wet Chemistry, Perchlorate

The data validation was performed under Stage 2B validation guidelines. The analyses were
validated using the following documents and variances, as applicable to each method:

° SWMU 54, RAAP-14, Monitored Natural Attenuation Interim Measures Work Plan
for Radford Army Ammunition Plant, Virginia, April 2011

° U.S. Department of Defense Quality Systems Manual for Environmental
Laboratories, Version 5.0, July 2013

° USEPA, National Functional Guidelines for Superfund Organic Methods Data
Review, October 2013

° USEPA, National Functional Guidelines for Inorganic Superfund Data Review,
August 2014

° EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1,
July 1992; update IIA, August 1993; update Il, September 1994; update IIB,
January 1995; update Ill, December 1996; update IlIA, April 1998; Il1IB, November
2004; update IV, February 2007; update V, July 2014
Please feel free to contact us if you have any questions.

Sincerely,

Pﬂlg

Pei Geng
Project Manager/Senior Chemist

L:\Bering Sea Group\Radford\38805COV.wpd UL SF / +EDD
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Attachment 1

EDD Stage 2B

LDC #38805 (Bering Sea Environmental-Anchorage, AK / Radford Army Ammunition Plant, VA)

(3) Metals Methane CI,SO, [Chlorate

DATE DATE VOA [(6010C | Expl. | Ethane | CLO, | NO,-N |Chlorite| COD pH TIC TOC
LDC SDG# REC'D DUE |(8260C) |/7470A) |(8330B) | Ethene | (6850) [(9056A) | (300.1) | (410.4) |(9040C) | (9060A) | (9060A)
Matrix: Water/Soil wWls|w|s|w|S|W|]S|]w|S[fw|]S[w|]S|W|S|W|S|W[S|W|S S|IW|S|[W|S[wW]S|W S
A | 126485/126534 | 05/30/17 |06/20/17 ( - | - -] - |6 |0 | -|-|6|O0O]|]6]O[3]|]O0O(f-]-|[-]-|6]|]0]|6]|O0

FA43019/FA43028
B 126533/12611/ | 05/30/17 | 06/20/17 (16 )0 (2 |O [ - |- |13|O |- |- J18]O|-|-f2]0((2]O0]|-|-|13[0
126555

[lotal T/IPG 160|206 )]0 (f13]0f6]O0]|19f0|3[0]2]0|2]|]0f6]0([19]0 ofo]JoJoJo]JofoOo]oO 94

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.
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LDC Report# 38805A6

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Radford Army Ammunition Plant, VA
June 20, 2017

Wet Chemistry

Stage 2B

CT Laboratories/Eurofins

Sample Delivery Group (SDG): 126485/126534

Laboratory Sample Collection
Sample Identification Identification Matrix Date
54MW10 852429 Water 04/10/17
54MW10 852435 Water 04/10/17
54TM10 852439 Water 04/10/17
54TM10 852440 Water 04/10/17
54MW13 852441 Water 04/10/17
54MW13 852442 Water 04/10/17
54MW12 853081/3673421 Water 04/11/17
54MW12 853082 Water 04/11/17
54MW1 853083/3673422 Water 04/11/17
54MW1 853084 Water 04/11/17
041117R1 853085/3673423 Water 04/11/17
041117R1 853086 Water 04/11/17
54MW12MS 853081MS Water 04/11/17
54MW12MSD 853081MSD Water 04/11/17
54MW12DUP 853081DUP Water 04/11/17
54MW12MS 853082MS Water 04/11/17
54MW12MSD 853082MSD Water 04/11/17
54MW12DUP 853082DUP Water 04/11/17
54MW10MS 852435MS Water 04/10/17
54MW10MSD 852435MSD Water 04/10/17
54MW10DUP 852435DUP Water 04/10/17
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 54 (RAAP-14) Monitored Natural Attenuation Interim
Measures Work Plan for Radford Army Ammunition Plant, Virginia (April 2011), the U.S.
Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental
Laboratories, Version 5.0 (July 2013), and a modified outline of the USEPA National
Functional Guidelines (NFG) for Inorganic Superfund Data Review (August 2014).
Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following methods:

Chloride, Sulfate, and Nitrate as Nitrogen by Environmental Protection Agency (EPA)
SW 846 Method 9056A

Chlorate and Chlorite by EPA Method 300.1

Total Inorganic Carbon and Total Organic Carbon by EPA SW 846 Method 9060A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

II. Initial Calibration

All criteria for the initial calibration of each method were met.
lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when
applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks.

V. Field Blanks

Samples 041117R1 (853085/3673423) and 041117R1 (853086) were identified as
rinsates. No contaminants were found with the following exceptions:

Associated
Samples

Collection

Blank ID Date Analyte Concentration

041117R1 (853085/3673423) | 04/11/17 Total organic carbon 0.54 mg/L 54MW12 (853081/3673421)

54MW1 (853083/3673422)

~ Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>5X
blank contaminants) than the concentrations found in the associated field blanks.

VI. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

VALOGIN\BERING SEA GROUP\RADFORD\38805A6_BE3.DOC

Spike ID MS (%R) MSD (%R)

(Associated Samples) Analyte (Limits) (Limits) Flag AorP
54MW10 (852435)MS/MSD | Chloride 79 (80-120) 65 (80-120) J (all detects) A
(54MW10 (852435)
54TM10 (852440)
54MW13 (852442))

4



For 54MW12 (853082)MS/MSD, no data were qualified for Sulfate percent recoveries
(%R) outside the QC limits since the parent sample results were greater than 4X the
spike concentration.

Relative percent differences (RPD) were within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIil. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

IX. Field Duplicates

Samples 54MW10 and 54TM10 identified as field duplicates. No results were detected
in any of the samples with the following exceptions:

Concentration (mg/L)

Analyte 54MW10 (852429) 54TM10 (852439) RPD (Limits) Flag AorP

Total organic carbon 6.9 5.5 23 (<25)

Concentration (mg/L)

Analyte 54MW10 (852435) 54TM10 (852440) RPD (Limits) Flag AorP
Chloride 6.4 6.3 2 (<25)
Sulfate 65 65 0 (<25)
Nitrate as N 0.30 0.29 3 (25)

X. Sample Result Verification

All analytes reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Analyte Flag AorP
All samples in SDG All analytes reported below the J (all detects) A
126485/126534 LOQ and above the MDL.
5
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Raw data were not reviewed for Stage 2B validation.
XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to MS/MSD %R and results below the LOQ and above the MDL, data were
qualified as estimated in twelve samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Wet Chemistry - Data Qualification Summary - SDG 126485/126534

Sample Analyte Flag AorP Reason

54MW10 (852435) Chloride J (all detects) A Matrix spike/Matrix spike
54TM10 (852440) duplicate (%R)
54MW13 (852442)

54MW10 All analytes reported below the J (all detects) A Sample result verification
54MW10 LOQ and above the MDL.
54TM10
54TM10
54MW13
54MW13
54MW12
54MW12
54MW1
54MW1
041117R1
041117R1

Radford Army Ammunition Plant, VA
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG
126485/126534

No Sample Data Qualified in this SDG

Radford Army Ammunition Plant, VA
Wet Chemistry - Field Blank Data Qualification Summary - SDG 126485/126534

No Sample Data Qualified in this SDG
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LDC #:__38805A6 VALIDATION COMPLETENESS WORKSHEET Date: QQZ[‘_-[[ 17

SDG #_126485 /126 &3 . Stage 2B Page:_| of 7
Laboratory: CT Laboratories /. M/VDJW§ Reviewer,_-AT(~
2nd Reviewer: f2_~

METHOD: (Analyte)_Chloride, Nitrate-N, Sulfate (EPA SWW846 Method 9056A), Chiorate, Chlorite (EPA Method 300.1), TIC,
TOC (EPA SW846 Method 9060A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. Sample receipt/Technical holding times ,A / A’ i

1l Initial calibration

IV | Laboratory Blanks

V__| Field blanks S/ | 1l / (1= Y(/ewgmz’/

Ill. | Calibration verification /A'

VI. | Matrix Spike/Matrix Spike Duplicates S\X/

VII. | Duplicate sample analysis 'A’

VHI. | Laboratory control samples /A’ LQS

IX._| Field duplicates SW | (i,3), (( 2,4 ‘)
AV A A B 7
X. | Sample result verification N
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 54MW10 852429 Water 04/10/17
2 54MW10 852435 Water 04/10/17
3 54TM10 852439 Water 04/10/17
4 54TM10 852440 Water 04/10/117
5 54MW13 ] 852441 Water 04/10/117
6 54MW13 852442 Water 04/10/17
7 | 54mwi2 853081 / '3‘573421 Water 04/11/17
8 54MW12 853082 Water 04/11117
9 | 5amMw1 853083 § SC7AUTL | water 04/11/17
10 | 54MWA1 853084 Water 04/11/17
11_| 041117R1 853085! 9673025 | water 04/11/17
12 | 041117R1 853086 Water 04/11/17
13 -S4FEMS -852440MS Water 04/10117
14 | B4TMIQMSD. -852440MEB— Water 04/10/17
15  |B4TNHODUR- -862440DUP Water 04/10117
16 | 54MW12MS 853081MS Water 04/11/17
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LDC #__38805A6 VALIDATION COMPLETENESS WORKSHEET Date: Mlﬂ
SDG #:_ 126485 Stage 2B Page:_Lof 7~

Laboratory:_CT Laboratories Reviewer:
2nd Reviewer:

METHOD: (Analyte)_Chloride, Nitrate-N, Sulfate (EPA SW846 Method 9056A), Chlorate, Chlorite (EPA Method 300.1), TIC,

TOC (EPA SW846 Method 9060A)

Client ID Lab ID Matrix Date
17 | 54MW12MSD 853081MSD Water 041117
18 | 54MW12DUP 853081DUP Water 04/1117
19 | 54MW12MS 853082MS Water 04/11/17
20 | 54MwW12MSD 853082MSD Water 04/11/17
21 | 54MW12DUP 853082DUP Water 04/11/17
22 |FAMWIO MS 9523 MS plio| 17
23 SL[MW!OMSD MSD
24_|SYMU/[D PUP N NV
25
28
Notes:
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Loc #.38ROSA(, VALIDATION FINDINGS WORKSHEET Page:_ 1 of 1 _
Sample Specific Analysis Reference Reviewer: AT
All circled methods are applicable to each sample. 2nd Ve e
LSample 1D - Parameter
241,6,9. 10| pH TDS(C)F @ NO, (§0)0-PO, Alk CN NH, TKN TOC Cré+ CIO,
)7,I | pH TDS(C) F @ NO, @O-PQ, Alk CN NH, TKN TOC Cr6+ CIO,
13,S1,4llfpH TDS CI F NO, NO, SO, 0-PO, Alk CN NH; TKN{foc)cré+ Clo, @
ZQ',”,,’E' pH TDS Cl F NO; NO, SO, 0-PO, Alk CN NH; TKN TOC Cr6+ CIO, \//05') . o
' pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO, ~
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
QC pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
16,11 pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO, ()5, m
IOI,'Qo; 2] |pH TDS@ F G/O) NO, @o-mA Alk CN NH3 TKN TOC Cré+ CIO, ~
22,7%, Uk |pH TDS @F @9 NO, @O-POA Alk CN NH, TKN TOC Cré+ ClO,
6, mﬂ pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TK@r& Clo,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKNT\O/CCr6+ clo,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Ak CN NH, TKN TOC Cré6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS CIL F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Crf+ CIO,

Comments:
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LDC #:_38805A6 VALIDATION FINDINGS WORKSHEET
Field Blanks

METHOD: Inorganics, EPA Method__See Cover
Blank units:mg/L  Associated sample units: mg/L

Page:_1 of1
Reviewer:_ ATL
2nd Reviewer:

Sampling date: 04/11/17 Soil factor applied _NA
Field blank type: (circle one) Field Blank / Rinsate / Other: Associated Samples: 7,9 —QuatifyasB—
| Analyte | Blank ID Action Limit Sample identification
11
ITOC l 0.54 2.70

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U".
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LDC #: 38805A6 VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Page:_1 of1
Reviewer: ATL

2nd Reviewer:
METHOD: Inorganics, EPA Method__See cover
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N/A Was a matrix spike analyzed for each matrix in this SDG? Q0-i20
Y (NIN/A

Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor
of 4 or more, no action was taken.

(;2N N/A Were all duplicate sample relative percent differences (RPD) < 20% for water samples and <35% for soil samples?
LEVEL IV ONLY:

YN @@ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

MS MSD
# MS/MSD ID Matrix Analyte %Recovery %Recovery RPD (Limits) | Associated Samples Qualifications
19/20 (ICAL#IC1074) W S04 0 (80-120) 0 (80-120) ; reTaTwithCAL#IC 1053 No Qvaﬁ(rﬁ‘ﬂf\a(mzéd)
19/20 (ICAL#IC1074) W Cl 0 (80-120) 0 (80-120) rerun WIth,LGkL’#r1 C1053
19/20 (ICAL#IC1074) W NO3-N 0 (80-120) 0 (80-120) reruTWith ICAL #1C1053
22/23 W Cl 79 (80-120) |65 (80-120) 2,46 JIUJ/A (detect)
Comments: 19/20 (ICAL#IC1053): SO4>4x

38805A6.wpd



VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_1_ of_1__
Reviewer._ ATL___

2nd Reviewer: =

LDC# 38805A6

Inorganics: Method__See Cover

Concentration (mg/L)
RPD
Analyte 2 4 (<25)
Chloride 6.4 6.3 2
Sulfate 65 65 0
Nitrate Nitrogen 0.30 0.29 3
Concentration (mg/L)
RPD
Analyte 1 3 (<25)
TOC 6.9 55 23

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\38805A6.wpd




LDC Report# 38805A40

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: ‘ June 20, 2017

Parameters: Explosives

Validation Level: Stage 2B

Laboratory: CT Laboratories/Accutest Laboratories

Sample Delivery Group (SDG): 126485/FA43019/FA43028

Laboratory Sample Collection
Sample Identification Identification Matrix Date
54MW10 852429/FA43019-1 Water 04/10/17
54TM10 852439/FA43019-2 Water 04/10/17
54MW13 852441/FA43019-3 Water 04/10/17
54MW12 853081/FA43028-1 Water 04/11/17
54MW1 853083/FA43028-2 Water 04/11/17
041117R1 853085/FA43028-3 Water 04/11/17
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 54 (RAAP-14) Monitored Natural Attenuation Interim
Measures Work Plan for Radford Army Ammunition Plant, Virginia (April 2011), the U.S.
Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental
Laboratories, Version 5.0 (July 2013), and a modified outline of the USEPA National
Functional Guidelines (NFG) for Superfund Organic Methods Data Review (October
2013). Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Explosives by Environmental Protection Agency (EPA) SW 846 Method 8330B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

VALOGIN\BERING SEA GROUP\RADFORD\38805A40_BE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

For compounds where average calibration factors were utilized, percent relative
standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r?>) were greater than or equal to 0.990.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds with the following exceptions:

Associated
Date Column Compound %D Samples Flag AorP
04/19/17 Signal 2 PETN 118.4 All samples in SDG UJ (all non-detects) A

126485/FA43019/FA43028

lll. Continuing Calibration
Continuing calibration was performed at required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds with
the following exceptions:

Associated
Date Column Compound %D Samples Flag A orP
04/20/17 Signal 2 PETN 114.2 54MW10 UJ (all non-detects) A
54TM10
54MW13
54MW1
041117R1

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

4
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V. Field Blanks

Sample 041117R1 was identified as a rinsate. No contaminants were found.

VI. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

VIil. Laboratory Co

ntrol Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits with the following exceptions:

126485/FA43019/FA43028

Associated
LCS ID Compound %R (Limits) Samples Flag AorP
OP64666-BS TNX 48 (60-126) | All samples in SDG UJ (all non-detects) P
126485/FA43019/FA43028
OP64666-BS PETN 187 (50-150) | All samples in SDG NA -

IX. Field Duplicates

Samples 54MW12 and 54TM12 were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

V\LOGIN\BERING SEA GROUP\RADFORD\38805A40_BE3.DOC

Concentration (ug/L)
Compound 54MW10 54TM10 RPD (Limits) Flag AorP
HMX 2.8 2.9 4 (<20) - -
3,5-Dinitroaniline 0.56 0.60 7 (s20) - -
2-Amino-4,6-dinitrotoluene 1.4 1.4 0 (=20) -
4-Amino-2,6-dinitrotoluene 1.2 1.2 0 (220) -
1,3,5-Trinitrobenzene 0.33 0.41 22 (520) J (all detects) A
5




Concentration (ug/L)

Compound 54MW10 54TM10 RPD (Limits) Flag AorP

2,4 ,6-Trinitrotoluene 1.0 1.1 10 (220)

X. Compound Quantitation

All compounds reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Compound Flag AorP
All samples in SDG All compounds reported below the J (all detects) A
126485/FA43019/FA43028 LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
XI. Target Compound ldentifications

Raw data were not reviewed for Stage 2B validation.
XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to ICV and continuing calibration %D, LCS %R, and results below the LOQ and
above the MDL, data were qualified as estimated in six samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Explosives - Data Qualification Summary - SDG 126485/FA43019/FA43028

Sample

Compound

Flag

AorP

Reason

54MW10
54TM10
54MW13
54MW12
54MW1
041117R1

PETN

UJ (all non-detects)

Initial calibration verification
(%D)

54MW10
54TM10
54MW13
54MW1
041117R1

PETN

UJ (all non-detects)

Continuing calibration (%D)

54MW10
54TM10
54MW13
54MW12
54MW1
041117R1

TNX

UJ (all non-detects)

Laboratory control sample
(%R)

54MW10
54TM10

1,3,5-Trinitrobenzene

J (all detects)

Field duplicates (RPD)

54MW10
54TM10
54MW13
54MW12
54MW1
041117R1

All compounds reported
below the LOQ and above the
MDL.

J (all detects)

Compound quantitation

Radford Army Ammunition Plant, VA

Explosives

Laboratory Blank Data

126485/FA43019/FA43028

No Sample Data Qualified in this SDG

Radford Army Ammunition Plant, VA

Explosives

Field Blank

126485/FA43019/FA43028

No Sample Data Qualified in this SDG

VALOGIN\BERING SEA GROUP\RADFORD\38805A40_BE3.DOC

Data

Qualification

Qualification

Summary -

Summary - SDG

SDG
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LDC #:__38805A40 VALIDATION COMPLETENESS WORKSHEET Date: 06/"[§
SDG #:_126485/FA43019/FA43028 Stage 2B Page:_| of |

Laboratory: CT Laboratories/Accutest Reviewer:
2nd Reviewer: 2 ‘ /
METHOD: HPLC Explosives (EPA SW 846 Method 8330B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
1. Sample receipt/Technical holding times A / A
Il._| Initial calibration/ICV A /Sr\\ lca ¢ A v N & 20 A

CN & 26 /s

lll. | Continuing calibration

IV. | Laboratory Blanks

=
n
~

V. Field blanks

VI. | Surrogate spikes

=z |z X S P ©

VII. | Matrix spike/Matrix spike duplicates C_S
VIIl. | Laboratory control samples \’CS
IX. | Field duplicates p = '/
X. | Compound quantitation RL/LOQ/LODs
XI. | Target compound identification
XUl Overall assessment of data
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source biank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab 1D/ Subcan 1D | Matrix Date
1* 54MW10 D 852429 /FA 4204 || water 04/10/17
2't 54TM10 D 852439 / \ - 3| water 04/10/17
3 | samwia 852441 / .L - 3| Water 04/10/17
: 54MW12 853081/ TA43028 | | water 04/11/17
5: 54MW1 853083 / -2 | water 04/11/17
6 041117R1 853085/ L -5 Water 04/11/17
7
8
9
10
11
12
Notes:
< | oPLEea6—Mp,

L:\Bering Sea Group\Radford\38805A40W.wpd 1



6 < HPLC N

VALIDATION FINDINGS WORKSHEET

METHOD:
8310 ( 8330 / 8151 8141 8141(Con’t) 8021B

A. Acenaphthene A. HMX " A. 24-D A. Dichlorvos CC. Trichlorinate V. Benzene

B. Acenaphthylene B. RDX B. 2,4-DB B. Mevinphos DD. Trifluralin CC. Toluene

C. Anthracene C. 1,3,5-Trinitrobenzene C.245-T C. Demeton-O EE. Def EE. Ethyl Benzene

D. Benzo(a)anthracene D. 1,3-Dinitrobenzene D. 2,4,5-TP D. Demeton-S FF. Prowl S§S8S. O-Xylene

E. Benzo(a)pyrene E. Tetryl E. Dinoseb E. Ethoprop GG. Ethion RRR. MP-Xylene

F. Benzo(b)fluoranthene F. Nitrobenzene F. Dichlorprop F. Naled HH. Famphur GG. Total Xylene

G. Benzo(g,h,i)perylene G. 2.4.6-Trinitrotoluene G. Dicamba G. Sulfotep Il. Phosmet

H. Benzo(k)fluoranthene H. 4-Amino-2,6-dinitrotoluene H. Dalapon H. Phorate JJ. Tetrachiorvinphos VPH

I. Chrysene |. 2-Amino-4,6-dinitrotoluene I. MCPP I. Dimethoate KK. Demeton (total) A. C5-C6 Aliphatics

J. Dibenz(a,h)anthracene J. 2,4-Dinitrotoluene J. MCPA J. Diazinon B. C6-C8 Aliphatics

K. Fluoranthene 1 K. 2,6-Dinitrotoluene K. Pentachlorophenol K. Disulfoton C. C8-C10 Aliphatics

L. Fluorene L. 2-Nitrotoluene L. 2,4,5-TP (silvex) L. Parathion-methyl 8315A D. C10-C12 Aliphatics

M. indeno(1,2,3-cd)pyrene M. 3-Nitrotoluene M. Silvex M. Ronnel A. Formaldehyde E. C8-C10 Aromatics

N. Naphthalenhe N. 4-Nitrotoluene N. ‘N. Malathion ‘|- B. Acetaldehyde | F. C10-C12 Aromatics

O. Phenanthrene O. Nitroglycerin 0. O. Chlorpyrifos ;C. Bgnzaldehyde k G. Total VPH

P. Pyrene P. Picric acid P. P. Fenthion D. Butyraldehyde

Q. Q. 2,4-Dinitrophenol Q. Q. Parathion-ethyl C. Benzaldehyde EPH

R. R. 3,5-Dinitroaniline R. Trichlornate D. Butyraldehyde A. C10-C12 Aromatics

S. S. 2-Nitrophenol S. Mermphos B. C12-C16 Aromatics
T. 4-Nitrophenol T. Stirofos C. C16-C21 Aromatics
U. Picramic acid U. Tokuthion Organic acids D. C21-C34 Aromatics
V. PETN V. Fensulfothion A. Acetic acid E. C10-C12 Aliphatics
W. Hexahydro-1,3,5—trinitrqso—1,3,5—triazine W. Bolstar B. Butyric acid F. C12-C16 Aliphatics
X. MNX X. EPN C. Lactic acid G. C16-C21 Aliphatics
Y. Hexahydro-1,3-dinitroso-5-nitro-1,3,5-triazine Y. Azinphos-methyl D. Propionic acid H. C21-C34 Aliphatics
Z. DNX Z. Coumaphos E. Pyruvic acid
AA. TNX ) AA. Parathion )

BB. Trichloronate

LST_r1.WPD




LDC# 2850C Hyo

METHOD:

__GC__ gPLC

VALIDATION FINDINGS WORKSHEET

Initial Calibration Verification

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
What type of initial calibration verification calculation was performed? _~%D or __ %R

Page:_\_of_’__
Reviewer;_ JVG

2nd Reviewer: Q.i

Y DR N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument?
Y| /A Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%?
Detector/ %D
# Date Standard ID féﬁ:‘m} Compound (Limit < 20.0) Associated Samples Qualifications
04 A fa| \ANISTE-S®|  Signel 2 vV _ o ng- ¢ Al (W) J Aa

ICV-gc.wpd



75505 A 4o VALIDATION FINDINGS WORKSHEET

Continuing Calibration

LDC #:

METHOD: __ GC _/HPLC

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
at type of continuing calibration calculation was performed? __ %D or __ %R
N/A Were continuing calibration standards analyzed at the required frequencies?
Y{ N /N/A Did the continuing calibration standards meet the %D / %R validation criteria of <20.0% / 80-120%7?

Level IV Only
Y N @ Were the retention times for all calibrated compounds within their respective acceptance windows?

Page:_\

Reviewer:
2nd Reviewer:

of )
JVG

D or/ %D
Colum

# Date Standard ID Compound (Limit < 20.0) RT (limit) Associated Samples Qualifications
04',/2(%7 ﬁbO'v’{*Z%? 31‘W Z v (+) 126 2 0P 6HG6LC—HPB \T&‘ /A
ot/zf7|  BrocHra< ) V_ o) Né~ > c-¢ (W)

~ -~~~ - - - - -- -1~ -~~~ 1~ |~ |~ |~ |~ |}~
~~ ~ I~~~ ~N~~N~~MNM~MN~NM~MM~Mly M~~~ I~~~ |~ |~

CONCAL_r1.wpd




Loc#_ Z3T0< Ao VALIDATION FINDINGS WORKSHEET Page:_| of _L
Laboratory Control Samples (LCS) Reviewer: J% _

2nd Reviewer:

METHOD: __ GC _/HPLC

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG?
Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits?

Level WD Only ,
M‘ Was an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed?

CS|
# LCS/LCSD ID Compound %R I(-I.(.:iﬁﬂts) %RL(Lin[\)its) RPD (Limits) Associated Samples Qualifications
6¥eqeee- LS AA o (bo-120) ( ( AV (M) JAT A4
v 187 (Sv4s0) ( L J b /P
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LDC#:_38805A40

VALIDATION FINDINGS WORKSHEET

Field Duplicates

ETHOD: HPLC Explosives (EPA SW 846 Method 8330B)

NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?

Page:_1 _of 1_
Reviewer.__ JVG
2nd Reviewer:QL

Concentration (ug/L)
RPD Qualifications
Compound 1 2 (<20%) (Parent only)
A 28 29 4
R 0.56 0.60 7
! 1.4 1.4 0
H 1.2 1.2 0
C 0.33 0.41 22 Jdets/A
G . 1.0 1.1 10

V:\Josephine\FIELD DUPLICATES\38805A40 bering radford.wpd



LDC Report# 38805A87

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: June 20, 2017

Parameters: Perchlorate

Validation Level: Stage 2B

Laboratory: CT Laboratories/Accutest Laboratories

Sample Delivery Group (SDG): 126485/FA43019/FA43028

Laboratory Sample Collection
Sample Identification Identification Matrix Date
54MW10 852429/FA43019-1 Water 04/10/17
54TM10 852439/FA43019-2 Water 04/10/17
54MW13 852441/FA43019-3 Water 04/10/17
54MW12 853081/FA43028-1 Water 04/11/17
54MW1 853083/FA43028-2 Water 04/11/17

041117R1 853085/FA43028-3 Water 04/11/17

VALOGIN\BERING SEA GROUP\RADFORD\38805A87_BE3.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 54 (RAAP-14) Monitored Natural Attenuation Interim
Measures Work Plan for Radford Army Ammunition Plant, Virginia (April 2011), the U.S.
Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental
Laboratories, Version 5.0 (July 2013), and a modified outline of the USEPA National
Functional Guidelines (NFG) for Superfund Organic Methods Data Review (October
2013). Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Perchlorate by Environmental Protection Agency (EPA) SW 846 Method 6850

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. LC/MS Instrument Performance Check

Instrument performance check was performed prior to initial calibration.
All perchlorate ion signal to noise ratio requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

A curve fit, based on the initial calibration, was established for quantitation. The
coefficient of determination (r?) was greater than or equal to 0.990.

The isotope ratios were within QC limits.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 15.0%.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 15.0%.

The percent differences (%D) of the limit of detection verification (LODV) standard were
less than or equal to 50.0%.

The isotope ratios were within QC limits.
V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks

Sample 041117R1 was identified as a rinsate. No contaminants were found.
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VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

VIIl. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

IX. Field Duplicates

Samples 54MW10 and 54TM10 were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound 54MW10 54TM10 RPD (Limits) Flag AorP

Perchlorate 0.24 0.24 0 (<20)

X. Internal Standards
All internal standard recoveries (%R) were within QC limits.
XI. Compound Quantitation

All compounds reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Compound Flag AorP
All samples in SDG All compounds reported below the J (all detects) A
126485/FA43019/FA43028 LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
XIl. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.
XIIl. System Performance

Raw data were not reviewed for Stage 2B validation.
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XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to results below the LOQ and above the MDL, data were qualified as estimated in
six samples.

The quality control criteria reviewed, other than those discussed above, were met and
are considered acceptable. Sample results that were found to be estimated (J) are
usable for limited purposes only. Based upon the data validation all other results are
considered valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Perchlorate - Data Qualification Summary - SDG 126485/FA43019/FA43028

Sample Analyte Flag AorP Reason
54MW10 All compounds reported below the J (all detects) A Compound quantitation
54TM10 LOQ and above the MDL.
54MW13
54MW12
54MWA1
041117R1

Radford Army Ammunition Plant, VA
Perchlorate - Laboratory Blank Data Qualification Summary - SDG
126485/FA43019/FA43028

No Sample Data Qualified in this SDG
Radford Army Ammunition Plant, VA
Perchlorate - Field Blank Data Qualification Summary - SDG
126485/FA43019/FA43028

No Sample Data Qualified in this SDG
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LDC #:_38805A87
SDG #:_126485/FA43019/FA43028

Laboratory: CT Laboratories/Accutest

METHOD: LC/MS Perchlorate (EPA SW846 Method 6850)

VALIDATION COMPLETENESS WORKSHEET

Stage 2B

Date: °"/l 757

Page:_{ of !

Reviewer:
2nd Reviewer:t

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

1. Sample receipt/Technical holding times A— / A
1. GC/MS Instrument performance check N
.| Initial calibration/ICV A A r” \Ve 152
IV. | Continuing calibration A cn € ISt LIy &
V. Laboratory Blanks 'A'
VI. | Field blanks Kb R= 06
VII. | Surrogate spikes N Ne+ Wy .
VIl | Matrix spike/Matrix spike duplicates N CS
IX. | Laboratory control samples A ‘/CS
X. | Field duplicates Sv\x b= I~
Xl. | Internal standards A
Xll. | Compound quantitation RL/LOQ/LODs ’N
XIll. | Target compound identification N
XIV. | System performance N
XV. | Overall assessment of data P(
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab lD/Sv-b con. 1D | Matrix Date
1“ 54MW10 h 852420/ FArA3019-1 | Water 04/10/117
2’L 54TM10 b 852439/ , -3 | water {oar1017
4:; 54MW13 852441/ )’ =% | water 04/10/17
4 | samwio 853081/ A4 3028 | water 04/11/17
5 | 5aMwi1 853083/ | 3| water 04/11/17
6 | 041117R1 853085/ L water 04/11/17
7
8
1O
Notes:

I |opeg7a4-Mp
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LDC#: 38805A87

VALIDATION FINDINGS WORKSHEET

Field Duplicates

ETHOD: LC MS Perchlorate (EPA SW 846 Method 6850)

N NA Were field duplicate pairs identified in this SDG?
Y/N NA Were target analytes detected in the field duplicate pairs?

Page:_1 of 1_

Reviewer,__JVG
2nd Reviewerﬁz

Compound

Concentration (ug/L)

RPD
(<B0%)- (< 20

Qualifications
(Parent only)

Perchlorate

0.24

0.24
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LDC Report# 38805B1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: June 20, 2017

Parameters: Volatiles

Validation Level: Stage 2B

Laboratory: CT Laboratories

Sample Delivery Group (SDG): 126533/126611/126555

Laboratory Sample Collection
Sample Identification Identification Matrix Date
48MWO06 853044 Water 04/11/17
49TM1 853050 / Water 04/11/17
13MW4 853052 Water 04/11/17
13MW3 853054 Water 04/11/17
04111711 853056 Water 04/11/17
48MW1 853670 Water 04/12/17
49MWO01 853672 Water 04/12/17
50MW02 853674 Water 04/12/17
49MWO04 853676 Water 04/12/17
041217T1 853678 Water 04/12/17
13MW2 853679 Water 04/12/17
49MW02 854484 Water 04/13/17
48MW3 854524 Water 04/13/17
48MW2 854530 Water 04/13/17
041317R1 854532 Water 04/13/17
041317T1 854535 Water 04/13/17
48MW3MS 854524MS Water 04/13/17
48MW3MSD 854524MSD Water 04/13/17
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the

associated samples listed on the cover page. Data validation was performed in

accordance with the SWMU 49 Monitored Natural Attenuation Ground Monitoring Work

Plan for Radford Army Ammunition Plant, Virginia (October 2014), the U.S. Department

of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories,

Version 5.0 (July 2013), and a modified outline of the USEPA National Functional

Guidelines (NFG) for Superfund Organic Methods Data Review (October 2013). Where

specific guidance was not available, the data has been evaluated in a conservative
manner consistent with industry standards using professional experience.

The analyses were performed by the following method:

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW
846 Method 8260C

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For compounds where average relative response factors (RRFs) were utilized, the
percent relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds with
the following exceptions:

Associated
Date Compound %D Samples Flag AorP
04/22/17 Bromomethane 25.84 All samples in SDG UJ (all non-detects) A

126533/126611/126555

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.
4
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VI. Field Blanks

Samples 04111771, 04121771, and 041317T1 were identified as trip blanks. No
contaminants were found.

Sample 041317R1 was identified as a rinsate. No contaminants

following exceptions:

were found with the

Collection Associated
Blank ID Date Compound Concentration Samples
041317R1 04/13/17 Acetone 13 ug/L 49MW02
48MW3
48MW2

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>10X
for common contaminants, >5X for other contaminants) than the concentrations found in
the associated field blanks.

VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits with the

following exceptions:

Spike ID MS (%R) MSD (%R)
(Associated Samples) Compound (Limits) (Limits) Flag AorP
48MW3MS/MSD 1,4-Dioxane 31 (69-139) UJ (all non-detects) A
(48MW3)

Relative percent differences (RPD) were within QC limits with the following exceptions:

Spike ID RPD
(Associated Samples) Compound (Limits) Flag AorP
48MW3MS/MSD 1,4-Dioxane 105 (<30) NA
(48MW3)
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IX. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

X. Field Duplicates

Samples 48MWO06 and 49TM1 were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound 48MW06 49TM1 RPD (Limits) Flag AorP
1,1,1-Trichloroethane 0.41 ‘ 0.45 9 (<50) - -
1,1-Dichloroethane 0.27 3.0 11 (s50) - -
1,1-Dichloroethene 0.50U 0.24 70 (250) J (all detects) A

UJ (all non-detects)

cis-1,2-Dichloroethene 4.3 4.5 5 (<50) - -
Tetrachloroethene 0.46 0.46 0 (s50) - -
Trichloroethene 3.0 3.0 0 (£50) - -

XI. Internal Standards
All internal standard areas and retention times were within QC limits.
XIl. Compound Quantitation

All compounds reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Compound Flag AorP
All samples in SDG All compounds reported below the J (all detects) A
126533/126611/126555 LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
XIll. Target Compound ldentifications

Raw data were not reviewed for Stage 2B validation.
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XIV. System Performance
Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to continuing calibration %D, MS/MSD %R, field duplicate RPD, and results below
the LOQ and above the MDL, data were qualified as estimated in sixteen samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Volatiles - Data Qualification Summary - SDG 126533/126611/126555

Sample Compound Flag AorP Reason

48MW06 Bromomethane UJ (all non-detects) A Continuing calibration
49TM1 (%D)

13MW4
13MW3
04111771
48MWH1
49MWO1
50MW02
49MW04
041217T1
13MW2
49MWO02
48MW3
48MW2
041317R1
041317T1

48MW3 1,4-Dioxane UJ (all non-detects) A Matrix spike/Matrix spike
duplicate (%R)

48MWO06 1,1-Dichloroethene J (all detects) A Field duplicates (RPD)
49TM1 UJ (all non-detects)

48MWO06 All compounds reported below the J (all detects) A Compound quantitation
49TM1 LOQ and above the MDL.
13MW4
13MW3
04111771
48MWA1
49MWO01
50MW02
49MWO04
041217T1
13MW2
49MW02
48MW3
48MW2
041317R1
041317T1

Radford Army Ammunition Plant, VA
Volatiles - Laboratory Blank Data Qualification Summary - SDG
126533/126611/126555

No Sample Data Qualified in this SDG

Radford Army Ammunition Plant, VA
Volatiles - Field Blank Data Qualification Summary - SDG 126533/126611/126555

No Sample Data Qualified in this SDG
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LDC #:__38805B1 _ VALIDATION COMPLETENESS WORKSHEET Date06 (&/ Iz

SDG #:_126533 /) 2 1 /#5655 Stage 2B Page_| of 7
Laboratory; CT IYaboratories Reviewer: (b
2nd Reviewer: Z

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260C)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area , Comments
. Sample receipt/Technical holding times A’ /A
1. GC/MS Instrument performance check A
.| Initial calibration/ICV Ak leaL € 14 d loy ¢ 2o &
IV. | Continuing calibration sl/\) v € 20 %
V. | Laboratory Blanks A
VI. | Field blanks ' S *’% =S 10 ¢ R = IS
VII. | Surrogate spikes A
VIIl. | Matrix spike/Matrix spike duplicates SV\)
IX. | Laboratory control samples ‘A LC 5
X. | Field duplicates - S D = />
~ XL | Internal standards A
XH. | Compound quantitation RL/LOQ/LODs N
XIil. | Target compound identification N
XIV. | System performance N
XV. | Overall assessment of data b"
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
e
1 48MW06 D 853044 Water 04/11/17
2+ 49TM1 D 853050 Water 04/11/17
3‘ 13MW4 853052 Water 04/11/17
21‘ 13MW3 853054 Water 04/11/17
; 041117T1 853056 Water 04/11/17
g 48MW1 853670 Water 04/12/17
; 49MWO1 . 853672 Water 04/12/17
8”— 50MWO02 853674 Water 04/12/17
3' 49MW04 853676 Water 04/12/17
TO 041217T1 853678 Water 04/12/17
1| 13mw2 853679 Water 04/12117
1’2- 49MW02 854484 Water 04/13/17
1 3+- 48MW3 854524 Water 04/13/17
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LDC #:_ 38805B1 VALIDATION COMPLETENESS WORKSHEET Date:_0¢
SDG #:__126533 Stage 2B Page: of 2 .
Laboratory: CT Laboratories Reviewer:
2nd Reviewer:
METHOD: GC/MS Volatiles (EPA SW 846 Method 8260C)
Client ID Lab ID Matrix Date
74 48MW2 _ 854530 Water 04/13/17
'1‘3 041317R1 854532 Water 04/13/17
16 | 041317T1 854535 Water 04/13/17
17 | 48MW3MS A 854524MS Water 04/13/17
18 | 48MW3MSD 854524MSD Water 04/13/17
19
20
21
22
23
Notes: ,
— 12671 HB
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METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane AA. Tetrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene A2,
B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chiorotoluene BBBB. tert-Amyl methyl ether B1. Hexane B2.
C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane c2.
D. Chloroethane DD. Chlorobenzene DDD. 1,2,4-Trimethylbenzene DDDD. Isopropyl aicohol D1. Propylene D2.
E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 E2.
F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 F2.
G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 G2.
H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 H2.
I. 1,1-Dichloroethane Il. 2-Chloroethylvinyl ether . n-Butylbenzene IlIl. Isobutyl alcohol 1. 2-Nitropropane 12.
J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide J2.
K. Chioroform KK. Trichlorofiuoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane K2.
L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L1. 2,4-Dimethyl pentane L2
M. 2;Butanone MM. 1,2-Dibromo-3-chloropropane | MMM. Naphthalene MMMM. Benzyl chioride M1. 3,3-Dimethyl pentane M2.
N. 1,1,1-Trichloroethane NN. Methyi ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane N2.
O. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane 02.
P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane P2.
Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane Q2.
R. cis-1,3-Dichioropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane R2.
S. Trichloroethene SS. 1,3-Dichloropropane SSS. o-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane S2.
T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane | TTTT. Methylcyclohexane T1. 2-Methylhexane T2.
U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chioride U1. Nonanal uz.
V. Benzene VV. Isopropylbenzene VVV. 4-Ethyltoluene VVWV. Methyl methacrylate V1. 2-Methyinaphthalene V2.
W. trans-1,3-Dichloropropene | WW. Bromobenzene WWW. .Ethanol WWWW. Ethyl methacrylate W1. Methanol W2.
X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl! ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene X2.
Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene | Y1. Y2.
Z. 2-Hexanone ZZ. 2-Chlorotoluene Z7Z7. tert-Butyl alcohol Z7Z77Z. Pentachloroethane 21. Z2.
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Lpc# 29%0C B

METHOD: GC/MS VOA (EPA SW 846 Method 8260C)

Piease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
Y _NAN/A

Were percent differences (%D) <20 % and relative response factors (RRF) within the method criteria?

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Page:_ [of ]

Reviewer: %G
2nd Reviewer:;

Finding %D Finding RRF
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples Qualifications
64/ fif]  CWN_Usy P 25, %¢ A (vo ) J/us /&

=

Note: * = Ave RRF failed method criteria but within validation criteria

CONCAL.wpd




Loc#_25%0< P/ VALIDATION FINDINGS WORKSHEET Page.\of \

. Field Blanks Reviewer: E]ﬁ%
HOD: GC/MS VOA (EPA SW 846 Method 8260B) 2nd Reviewer:

Were field blanks identified in this SDG?
N _N/A Were target compounds detected in the field blanks?

lank units:___ W9 /L Associated sample units: Y9 I i 3
Sampling date: o4 A> N7 r( /4

" L U~ 7 b -
Field blank type: (circle one) Field Blank / Rinsate / Trip Blank / Other: Associated Samples: CA] o, 1, ’Lfb 7
Compound | Blank ID Sample ldentification
.. IR
E 1%
Blank units: Associated sample units:
Sampling date:
Field blank type: (circle one) Field Blank / Rinsate / Trip Blank / Other: Associated Samples:
Compound Blank ID Sample Identification

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U".
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LDC#__28 505 B VALIDATION FINDINGS WORKSHEET Page._lof !

Matrix Spike/Matrix Spike Duplicates Reviewer: Jﬁ
2nd Reviewer:

METHOD : GC/MS VOA (EPA SW 846 Method 8260C)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
YN NA Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an
@ associated MS/MSD. Soil / Water.
N/A Was a MS/MSD analyzed every 20 samples of each matrix?
Y{ N/N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?

MS MSD
#| Date MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
\7 AR RHAA ( 21 (9-/29 ) 12 (W) J M3 L

~l~l~|~~}~}~}~}1}-1l ]|~~~ }|~]~|~]|~ |~
~ |~~~ ]|~ |~~~ ~]~]-lI~I~I~l~—j~-I~ ]~~~ ]~ - |~
~ |~ |~~~ ]~~~ |~ |~ I~~~ I~~~ |~ |~ |~ |
~ e~~~ ~~}~]~]~|~1~|~|~ |~ ~|~]~|~|~}~|~|~ |~ [~ {~
~ i~ |~ |~~~ |~~~ |~~~ I~~~ I~~~ |~ |~ |~
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LDC#:_38805B1

ETHOD: GC MS VOA (EPA SW 846 Method 8260C)
Y M NA Were field duplicate pairs identified in this SDG?
YN NA

Were target analytes detected in the field duplicate pairs?

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Page:._1 of 1_
Reviewer._ JVG

2nd Reviewer:__ <

Concentration (ug/L)
RPD Qualifications
Compound 1 2 (<50%) (Parent only)
N 0.41 0.45 9
I 2.7 3.0 "
H 0.50U 0.24 70 JIUJ/A
QQQ 43 4.5 5
AA 0.46 0.46 0
S 3.0 3.0 0
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LDC Report# 38805B4b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: June 20, 2017

Parameters: Metals

Validation Level: Stage 2B

Laboratory: CT Laboratories

Sample Delivery Group (SDG): 126611

Laboratory Sample Collection
Sample Identification Identification Matrix Date
49ADWO1 854534 Water 04/13/17
54ADWO01 854536 Water 04/13/17
49ADWO1MS 854534MS Water 04/13/17
49ADWO1MSD 854534MSD Water 04/13/17
49ADWO01DUP 854534DUP Water 04/13/17
54ADWO01MS 854536MS Water 04/13/17
54ADWO0O1MSD 854536MSD Water 04/13/17
54ADWO01DUP 854536DUP Water 04/13/17
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 49 Monitored Natural Attenuation Ground Monitoring Work
Plan for Radford Army Ammunition Plant, Virginia (October 2014), the U.S. Department
of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories,
Version 5.0 (July 2013), and a modified outline of the USEPA National Functional
Guidelines (NFG) for Inorganic Superfund Data Review (August 2014). Where specific
guidance was not available, the data has been evaluated in a conservative manner
consistent with industry standards using professional experience.

The analyses were performed by the following methods:

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium,
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Nickel, Potassium, Selenium,
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency
(EPA) SW 846 Method 6010C

Mercury by EPA SW 846 Method 7470A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated). The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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l. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

Il. Instrument Calibration

Initial and continuing calibrations were performed as required by the methods.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

lll. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples
ICB/CCB Silver 1.39 ug/L All samples in SDG 126611
Selenium 3.62 ug/L
Arsenic 5.67 ug/L
ICB/CCB Potassium 113 ug/L 49ADWO1
ICB/CCB Potassium 111 ug/L 54ADWO01

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated laboratory blanks with
the following exceptions:

Reported Modified Final

Sample Analyte Concentration Concentration
49ADWO1 Selenium 2.2 ug/L 6.5U ug/L
Arsenic 6.5 ug/L 12U ug/L
54ADWO1 Selenium 3.2 ug/L 6.5U ug/L
Arsenic 4.2 ug/L 12U ug/L
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V. Field Blanks

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

Spike ID MS (%R) MSD (%R)

(Associated Samples) Analyte (Limits) (Limits) Flag AorP
49ADWO1MS/MSD Antimony - 62 (80-120) UJ (all non-detects) A
(49ADWO1) Cadmium - 53 (80-120) UJ (all non-detects)

Thallium - 64 (80-120) UJ (all non-detects)
49ADWO1MS/MSD Copper - 133 (80-120) NA -
(49ADWO01)
49ADWO1MS/MSD Zinc - 122 (80-120) J (all detects) A
(49ADWO01)

Relative percent differences (RPD) were within QC limits with the following exceptions:

Spike ID RPD
(Associated Samples) Analyte (Limits) Flag AorP
49ADWO1MS/MSD Antimony 47 (s15) J (all detects) A
(49ADWO1) Cadmium 58 (15) UJ (all non-detects)
Copper 31 (215)
Selenium 31 (s15)
Thallium 36 (s15)
Zinc 21 (15)

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits with the following exceptions:

DUP ID
(Associated Samples) Analyte RPD (Limits) Flag _ AorP
49ADWO1DUP Iron 14 (<10) J (all detects) A
(49ADWO1)

VIIl. Serial Dilution

Serial dilution analysis was performed on an associated project sample. Percent
differences (%D) were within QC limits with the following exceptions:
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Associated

Diluted Sample Analyte %D (Limits) Samples Flag AorP
49ADWO1 Barium 16 (<10) 49ADWO1 J (all detects) A
Calcium 49 (<10) J (all detects)
Magnesium 46 (=10) J (all detects)

IX. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

X. Field Duplicates
No field duplicates were identified in this SDG.
XI. Sample Result Verification

All analytes reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Analyte Flag AorP

All samples in SDG 126611 All analytes reported below the J (all detects) A
LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to MS/MSD %R and RPD, DUP RPD, serial dilution %D, and results below the
LOQ and above the MDL, data were qualified as estimated in two samples.

Due to laboratory blank contamination, data were qualified as not detected in two
samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Metals - Data Qualification Summary - SDG 126611

Sample Analyte Flag AorP Reason
49ADWO1 Antimony J (all detects) A Matrix spike/Matrix spike
Cadmium UJ (all non-detects) duplicate (%R)
Thallium
Zinc
49ADWO1 Antimony J (all detects) A Matrix spike/Matrix spike
Cadmium UJ (all non-detects) duplicate (RPD)
Copper
Selenium
Thallium
Zinc
49ADWO1 Iron J (all detects) A Duplicate sample analysis
(RPD)
49ADWO1 Barium J (all detects) A Serial dilution (%D)
Calcium J (all detects)
Magnesium J (all detects)
49ADWO1 All analytes reported below the LOQ J (all detects) A Sample result verification
54ADWO1 and above the MDL.

Radford Army Ammunition Plant, VA
Metals - Laboratory Blank Data Qualification Summary - SDG 126611

Modified Final
Sample Analyte Concentration AorP
49ADWO1 Selenium 6.5U ug/L A
Arsenic 12U ug/L
54ADWO1 Selenium 6.5U ug/L A
Arsenic 12U ug/L

Radford Army Ammunition Plant, VA
Metals - Field Blank Data Qualification Summary - SDG 126611

No Sample Data Qualified in this SDG
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LDC #__38805B4b VALIDATION COMPLETENESS WORKSHEET Date: 06 Z/&U?
SDG #_ 126538 | %41 | Stage 2B Page._lof [

Laboratory:_CT Laboratories Reviewer:

2nd Reviewer: 3 ~
METHOD: Metals (EPA SW 846 Method 6010C/7470A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
l. Sample receipt/Technical holding times A /‘A'
Il. ] Instrument Calibration —A’
Ill. | ICP Interference Check Sample (ICS) Analysis -—A’
IV. | Laboratory Blanks g \X/
V. | Field Blanks /\/ L 0= Dttty
VI.__| Matrix Spike/Matrix Spike Duplicates Sw/ T
VIi. | Duplicate sample analysis SW/
Viil._| Serial Dilution Sw/
IX. | Laboratory control samples ,A (/CS
X. | Field Duplicates M
XI. | Sample Result Verification N
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 49ADWO1 854534 Water 04/13/17
2 54ADWO1 854536 Water 04/13/17
3 49ADWO01MS 854534MS Water 04/13/17
4 49ADWO01MSD 854534MSD Water 04/13/17
5 49ADWO01DUP 854534DUP Water 04/13/17
6 54ADWO1MS - 854536MS Water 04/13/17
7 54ADWO1MSD 854536MSD Water 04/13/17
8 54ADW01DUP 854536DUP Water 04/13/17
9
10
11
12
13
14
15
Notes:
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Lo #:3980S Pl b VALIDATION FINDINGS WORKSHEET Page:_| of i

Sample Specific Element Reference Reviewer,_ ATl

2nd reviewer: QM

All circled elements are applicable to each sample.

Sample |01 Matrix ngm;nah%(&\
2 1.2 €

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI,V, Zn, Mo, B, Sn, Ti, U,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U

€

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Sn, Ti, U,
\X/ Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn Hg Ni, K, Se, Ag, Na, Tl, V, Zn Mo, B, Sn, Ti, U
‘ T ,MoBSnT|U

)

=~ N

ot

h Sod
(N PR

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U
Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Analysis Method
ICP Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U
ICP-MS Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
[GFAA AL Sh As Ba Be Cd Ca Cr Co Cu Fe Ph Mg Mn Hg Ni K Se Ag Na TI \/ Zn Mo B Sn Ti LI

Comments:___Mercury by CVAA if performed
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LDC #: 38805B4b VALIDATION FINDINGS WORKSHEET Page:_ 1 of 1
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: ATL
METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000) Soil preparation factor applied:__NA 2nd Reviewer.___ &,

Sample Concentration units, unless otherwise noted:_ug/L Associated Samples:__ All

Maximumjl Maximu Maximul l Action

PB* PB* | ICB/CCBY| Level
(mg/Kg) | (ugll) (ugiL)

Ag 1.39 6.95
Se 3.62 18.1 2.2/65 3.2/6.5
As 5.67 28.35 6.5112 42112

Associated Samples:

<] ] ] o=

Sample Concentration units, unless otherwise noted:__ug/L Associated Samples: 2

Action
Level

(mg/Kg)

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were
qualified as not detected, "U".
Note:  a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element.
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LDC #:_.38805B4b VALIDATION FINDINGS WORKSHEET Page:_1 of 1
Matrix Spike/Matrix Spike Duplicates Reviewer: ATL
2nd Reviewer: O )

METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000)

Was a matrix spike analyzed for each matrix in this SDG? 20 -120
Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor
of 4 or more, no action was taken. <

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N/A
Y (N/N/A

Y fOnA

Were all duplicate sample relative percent differences (RPD) < 20% for samples?

LEVEL JV ONLY: _
YN Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

Ms MSD
# MS/MSD ID Matrix Analyte %Recovery %Recovery RPD (Limits) Associated Samples Qualifications
3/4 W Sb 62 (80-120) 1 J/UJ/A (non-detect)
3/4 W Cd 53 (80-120) J/UJ/A (non-detect)
1
3/4 w Cu 1 J/IUJ/A (non-detect)
133 (80-120)
W TI 64 (80-120) 1 J/UJ/A (non-detect)
3/4
W Zn 122 (80-120) 1 JIUJ/A (detect)
3/4
3/4 w Sb 47 (<15) 1 J/UJ/A (non-detect)
3/4 w Cd 58 (<15) 1
J/UJ/A (non-detect)
3/4 W Cu 31 (<15) 1 J/UJ/A (non-detect)
3/4 W Se 31 (<15) 1 J/IUJ/A (detect)
3/4 w T 36 (<15) 1 J/UJ/A (non-detect)
3/4 w Zn 21 (<15) 1 J/UJ/A (detect)
Comments:
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LDC #: 38805B4b VALIDATION FINDINGS WORKSHEET

Page._1 of1
Duplicate Analysis Reviewer:___ ATL
2nd Reviewer (O

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y/N N/A Was a duplicate sample analyzed for each matrix in this SDG?
/A

Were all duplicate sample relative percent differences (RPD) < 20% for water samples and < 35% for soil samples? If no, see qualifications below. A control

limit of +R.L. (+2X R.L. for soil) was used for sample values that were <5X the R.L., including the case when only one of the duplicate sample values was

<5X R.L.. If field blanks were used for laboratory duplicates, note in the Overall Assessment.
LEVEL IV ONLY:

Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

# Date Duplicate ID Matrix Analyte RPD (Limits) Difference (Limits) Associated Samples

04/18/17 5 w Fe 14 (0-10) 1

Qualifications

Jdet/A (detect)

_— ||

Comments:
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VALIDATION FINDINGS WORKSHEET
ICP Serial Dilution

LDC #:_.38805B4b

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N/A If analyte concentrations were > 50X the MDL (ICP) ,or >100X the MDL (ICP/MS), was a serial dilution analyzed?
N/A Were ICP serial dilution percent differences (%D) <10%?

Y ([N )N/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data.

LEVEL IM ONLY:
YN @ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

Page: _Lof J_
Reviewer: _/ﬂﬂL
2nd Reviewer: /2

# Diluted Sample ID Matrix Analyte %D (Limits) Associated Samples Qualifications
1 W Ba 16 (<10) 1 JIUJ/A (detect)
1 w Ca 49 (<10) 1 JIUJ/A (detect)
1 W Mg 46 (<10) 1 JIUJ/A (detect)
Comments:
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LDC Report# 38805B6

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Radford Army Ammunition Plant, VA
June 20, 2017

Wet Chemistry

Stage 2B

CT Laboratories

Sample Delivery Group (SDG): 126533/126611/126555

Laboratory Sample Collection
Sample Identification Identification Matrix Date
48MWO06 853044 Water 04/11/17
48MWO06 853049 Water 04/11/17
49TM1 853050 Water 04/11/17
49TM1 853051 Water 04/11/17
13MW4 853052 Water 04/11/17
13MW4 853053 Water 04/11/17
13MW3 853054 Water 04/11/17
13MW3 853055 Water 04/11/17
48MW1 853670 Water 04/12/17
48MW1 853671 Water 04/12/17
49MWO01 853672 Water 04/12/17
49MWO1 853673 Water 04/12/17
50MW02 853674 Water 04/12/17
50MW02 853675 Water 04/12/17
49MWO04 853676 Water 04/12/17
49MW04 853677 Water 04/12/17
13MW2 853679 Water 04/12/17
13MW2 853680 Water 04/12/17
49MW02 854484 Water 04/13/17
1 49MWO02 854522 Water 04/13/17
48MW3 854524 Water 04/13/17
48MW3 854527 Water 04/13/17
48MW?2 854530 Water 04/13/17
48MW2 854531 Water 04/13/17
041317R1 854532 Water 04/13/17
041317R1 854533 Water 04/13/17
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Laboratory Sample

Collection

Sample Identification Identification Matrix Date
49ADWO01 854534 Water 04/13/17
54ADWO1 854536 Water 04/13/17
13MW2MS 853680MS Water 04/12/17
13MW2MSD 853680MSD Water 04/12/17
13MW2DUP 853680DUP Water 04/12/17
48MW3MS 854524MS Water 04/13/17
48MW3MSD 854524MSD Water 04/13/17
48MW3DUP 854524DUP Water 04/13/17
48MW3MS 854527MS Water 04/13/17
48MW3MSD 854527MSD Water 04/13/17
48MW3DUP 854527DUP Water 04/13/17
49ADWO1MS 854534MS Water 04/13/17
49ADWO1MSD 854534MSD Water 04/13/17
49ADWO1DUP 854534DUP Water 04/13/17
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 49 Monitored Natural Attenuation Ground Monitoring Work
Plan for Radford Army Ammunition Plant, Virginia (October 2014), the U.S. Department
of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories,
Version 5.0 (July 2013), and a modified outline of the USEPA National Functional
Guidelines (NFG) for Inorganic Superfund Data Review (August 2014). Where specific
guidance was not available, the data has been evaluated in a conservative manner
consistent with industry standards using professional experience.

The analyses were performed by the following methods:

Chloride, Sulfate, and Nitrate as Nitrogen by Environmental Protection Agency (EPA)
SW 846 Method 9056A

Chemical Oxygen Demand by EPA Method 410.1

pH by EPA SW 846 Method 9040C

Total Organic Carbon by EPA SW 846 Method 9060A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP
49ADWO01 pH 8 days 48 hours J (all detects) P
54ADWO1

Il. Initial Calibration
All criteria for the initial calibration of each method were met.
lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when
applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks.

V. Field Blanks

Samples 041317R1 (854532) and 041317R1 (854533) were identified as rinsates. No
contaminants were found with the following exceptions:

Collection Associated
Blank ID Date Analyte Concentration Samples
041317R1 (854532) 04/13/17 Total organic carbon 0.72 mg/L 49MWO02 (854484)
48MW3 (854524)

48MW?2 (854530)

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>5X
blank contaminants) than the concentrations found in the associated field blanks.
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VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. For 13MW2(853680)MS/MSD, no data were qualified for
Sulfate percent recoveries (%R) outside the QC limits since the parent sample results
were greater than 4X the spike concentration. Relative percent differences (RPD) were
within QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIIl. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

IX. Field Duplicates

Samples 48MW06 and 49TM1 were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

Concentration (mg/L)

Analyte 48MWO06 (853044) 49TM1 (853050) RPD (Limits) Flag AorP

Total organic carbon 4.7 5 6 (s25)

Concentration (mg/L)

Analyte 48MWO06 (853049) 49TM1 (853051) RPD (Limits) Flag AorP
Chiloride 13 13 0 (525)
Sulfate 130 140 7 ($25)
Nitrate as N 2.5 2.4 4 (<25)

X. Sample Result Verification

All analytes reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:
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Sample

Analyte

Flag

AorP

All samples in SDG
126533/126611/126555

All analytes reported below the
LOQ and above the MDL.

J (all detects)

Raw data were not reviewed for Stage 2B validation.

XI. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to technical holding time and results below the LOQ and above the MDL, data were
qualified as estimated in twenty-eight samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered

valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Wet Chemistry - Data Qualification Summary - SDG 126533/126611/126555

Sample Analyte Flag AorP Reason

49ADWO1 pH J (all detects) P Technical holding times
54ADWO1

48MWO06 All analytes reported below the J (all detects) A Sample result verification
48MWO06 LOQ and above the MDL.
49TM1
49TM1
13MW4
13MwW4
13MW3
13MW3
48MW1
48MW1
49MWO01
49MWO01
50MW02
50MW02
49MW04
49MWO04
13MW2
13MW2
49MW02
49MW02
48MW3
48MW3
48MW2
48MW2
041317R1
041317R1
49ADWO1
54ADWO1

Radford Army Ammunition Plant, VA
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG
126533/126611/126555 ,

No Sample Data Qualified in this SDG
Radford Army Ammunition Plant, VA
Wet Chemistry - Field Blank Data Qualification Summary - SDG
126533/126611/126555

No Sample Data Qualified in this SDG

V:\LOGIN\BERING SEA GROUP\RADFORD\38805B6_BE3.DOC



LDC #___38805B6 VALIDATION COMPLETENESS WORKSHEET Date: OQ’ ) 51 I7
SDG #;_ 126533 /1266 | |/Iact Stage 2B Page:_| of 2

Laboratory: CT Laboratories Reviewer:
2nd Reviewer:

i3

METHOD: (Analyte)_Chloride, Nitrate-N, Sulfate (EPA SW846 Method 9056A), COD (EPA Method 410.1), pH (EPA SW846
Method 9040C), TOC (EPA SW846 Method 9060A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. Sample receipt/Technical holding times rA' /3 W

I} Initial calibration

£
lll.__| Calibration verification «P(
A

IV | Laboratory Blanks

V | Field blanks 9‘)(/ QSIQQ = I’W) Wu{;e/ r‘%‘wm‘m

V1. | Matrix Spike/Matrix Spike Duplicates 9’-‘66/10( 24 / 708 0{}7 d,X
VII. | Duplicate sample analysis -A—
VIIl. | Laboratory control samples ,A' L 5

IX._| Field duplicates S/ ( L5), ( 2) u)

X. Sample result verification N
L_X1__| Overall assessment of data A

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID ) Lab ID Matrix Date

1 48MW06 853044 Water 04/11/17
2 48MW06 853049 Water 04/11/17
3 49TM1 853050 Water 04/11/17
4 49TM1 853051 Water 04/11/17
5 13MW4 853052 Water 04/11/17
6 13MW4 853053 Water 04/11/17
7 13MW3 853054 Water 04/11/117
8 13MW3 853055 Water 04/11/17
9 48MW1 853670 Water 04/12/17
10 | 48MW1 853671 Water 04/12/17
11 | 49MWO1 853672 Water 04/12/17
12 | 49MWO1 853%73 Water 04/12/17
13 | 50MW02 853674 Water 04/12/17
14 | 50MW02 853675 Water 04/12/17
16 | 49MWO04 853676 Water 04/12/17
16 | 49MWO04 853677 Water 04/12/17

L:\Bering Sea Group\Radford\38805B6W.wpd 1



LDC #:___38805B6 VALIDATION COMPLETENESS WORKSHEET Date: DQI 1‘5”7

SDG #._ 126533 Stage 2B Page._Zof 7-
Laboratory: CT Laboratories Reviewer:_AT] ~

2nd Reviewer: M

METHOD: (Analyte)_Chloride, Nitrate-N, Sulfate (EPA SW846 Method 9056A), COD (EPA Method 410.1), pH (EPA SW846
Method 9040C), TOC (EPA SW846 Method 9060A)

Client ID Lab ID Matrix Date

17 | 13MW2_ 853679 Water 04/12/17
18 | 13MW2 853680 Water 04/12/17
19 | 49MWO02 854484 Water 04/13/17
20 | 49MWO02 854522 Water 04/13/17
21| 48MW3 854524 Water 04/13/17
22 | 48MW3 8545627 Water 04/13/17
23 | 48MW2 854530 Water 04/13/17
24 | 48MW2 854531 Water 04/13/17
25 | 041317R1 854532 Water 04/13/17
26 | 041317R1 854533 Water 04/13/117
27 | 49ADWO1 , 854534 Water 04/13117
28 | 54ADWO1 ) 854536 Water 04/13/17
29 | 13MW2MS 853680MS Water 04/12/17
30 [ 13MW2MSD 853680MSD Water 04/12/17
31| 13MW2DUP ; 853680DUP Water 04/12/117
32 | 48BMW3MS . 854524MS Water 04/13/17
33 | 4BMW3MSD 854524MSD Water 04/13/17
34 | 48MW3DUP ) 854524DUP Water 04/13/17
35 | 48MW3MS . 854527MS Water 04/13/17
36 | 48MW3MSD 854527MSD Water 04/13/17
37 | 48MW3DUP 854527DUP Water 04/13/17
38 | 49ADWO1MS 854534MS Water 04/13/17
39 | 49ADWO1MSD 854534MSD Water 04/13/17
40 | 49ADWO1DUP 854534DUP Water 04/13/17
41

42

43

44
45

Notes:

L:\Bering Sea Group\Radford\38805B6W.wpd 2



LDC #_28%0S. VALIDATION FINDINGS WORKSHEET

Sample Specific Analysis Reference

Page:_ 1 of 1
Reviewer:

2nd reviewer:é AN _—

All circled methods are applicable to each sample.

L Sample 1D Parameter
l,},gn,q pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN(TO@ Cré+ CIO,
Il 13,1, 17\pH TDS CI F NO NO, SO, O-PO, Alk CN NH; TKN c)cré+ Clo,
zoli,'zl,za pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN ?D Cré+ ClO,
75 pH TDS Cl F NQ, NO, SO, 0-PO, Alk CN NH, TKN f DO Cr6+ ClO,
2446,8, [0 pH TDS C)F (No) NO, @o PO, Alk CN NH, TKN TOC Cré+ CIO,
U2, 14,16 14 pH TDS (C mF ﬂ NO, s:) 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
20,722 2éf |pH TDS('“) I)F (@ NO, €0} O-PO, Alk CN NH, TKN TOC Cré+ CIO,
Qc: - pH TDS@FN&) NO, @O-Pq Alk CN NH, TKN TOC Cré6+ CIO,
Q7,, 2% {pH) TDS CI F Flgg NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO, @
I\oﬁ TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ ClO, —
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
(NC, |pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
ngl,zq'.do pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO (CF )
32%%, 3¢ pH TDS CI F Né} NO, SO, O-PO, Alk CN NH, TKN ﬂc:r6+ Clo,
0]:‘;0‘31 pH TDSﬁFG\IO) Noz@)o PO, Alk CN NH, TKN TOC Cré+ CIO,
BS’: 5@, %1 |pH TDSEF @NO, $0)0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
40 | pl—DTDS Cl F NO, NO, so4 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ ClO,
pH TDS CI F NO, NO. SO, 0-PQ, Alk CN NH, TKN TOC Crf+ CIO
Comments:

WC.wpd




Loc # 3K R0SP6 VALIDATION FINDINGS WORKSHEET Page: | of [

Technical Holding Times Reviewer:_ATL
2nd reviewer._(CN—"

ircled dates have exceeded the technical holding time.
N N/A Were all samples preserved as applicable to each method ?
N_N/A_ Were all cooler temperatures within validation criteria?
Method: PH £PA A0 C

Parameters:
Technical holding time: | @
Sampling Analysis Total Analysis Total
21,8 \odlly Nlaili | gdaye |Iua/p (ddet)

WetHT.wpd



LDC #:_38805B6 VALIDATION FINDINGS WORKSHEET Page:_1 of1

Field Blanks Reviewer: ATL

2nd Reviewer O\
METHOD: Inorganics, EPA Method__See Cover
Blank units:mg/L _ Associated sample units:_ mg/L

Sampling date: 04/13/17 Soil factor applied NA
Field blank type: (circle one) Field Blank /(Rinsate)/ Other: Associated Samples: 19,21,23 i

m Action Limit Sample Identification
25
|TOC I 0.72 3.60
Sampling date: 04/13/17 Soil factor applied _NA c—
Field blank type: (circle one) Field Blank / Rinsate / Other: gurggéter Associated Samples: 28 Queatify-as B

Sample Identification

= 27 28
V 59 295 230

Sampling date: 04/13/17 Soil factor applied _NA e
Field blank type: (circle one) Field Blank / Ri Other: purge water Associated Samples: 27 Qualifyas B
Action Limit Sampile Identification
27
1150 59

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U".

38805B6.wpd



LDC# .38805B6 VALIDATION FINDINGS WORKSHEET

Inorganics; Method_ See Cover

Field Duplicates

Page:_1__of 1__
Reviewer.__ATL

2nd Reviewer: é:a _

Concentration (mg/L)
RPD
Analyte 2 4 (s25)
Chloride 13 13 0
Sulfate 130 140 7
Nitrate Nitrogen 2.5 2.4 4
Concentration (mg/L)
RPD
Analyte 1 3 (<25)
TOC 4.7 5 6

\\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\38805B6.wpd



LDC Report# 38805B51

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: June 20, 2017

Parameters: Methane, Ethane, & Ethene
Validation Level: Stage 2B

Laboratory: CT Laboratories

Sample Delivery Group (SDG): 126533/126611/126555

Laboratory Sample Collection
Sample Identification Identification Matrix Date
48MW06 853044 Water 04/11/17
49TM1 853050 Water 04/11/17
13MW4 853052 Water 04/11/17
13MW3 853054 Water 04/11/17
48MW1 , 853670 Water 04/12/17
49MWO01 853672 Water 04/12/17
50MW02 853674 Water 04/12/17
49MW04 853676 Water 04/12/17
13MW2 853679 Water 04/12/17
49MW02 854484 Water 04/13/17
48MW3 854524 Water 04/13/17
48MW2 854530 Water 04/13/17
041317R1 854532 Water 04/13/17
48MW3MS 854524MS Water 04/13/17
48MW3MSD 854524MSD Water 04/13/17

V:\LOGIN\BERING SEA GROUP\RADFORD\38805B51_BE3.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 49 Monitored Natural Attenuation Ground Monitoring Work
Plan for Radford Army Ammunition Plant, Virginia (October 2014), the U.S. Department
of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories,
Version 5.0 (July 2013), and a modified outline of the USEPA National Functional
Guidelines (NFG) for Superfund Organic Methods Data Review (October 2013). Where
specific guidance was not available, the data has been evaluated in a conservative
manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Methane, Ethane, and Ethene by Method RSK-175

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

VALOGIN\BERING SEA GROUP\RADFORD\38805B51_BE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\BERING SEA GROUP\RADFORD\38805B51_BE3.DOC



I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

A curve fit, based on the initial calibration, was established for quantitation. The
coefficient of determination (r?) was greater than or equal to 0.990.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds.

lll. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds.
IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks

Sample 041317R1 was identified as a rinsate. No contaminants were found.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIl. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

VIIl. Field Duplicates

Samples 48MWO06 and 49TM1 were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

V:ALOGIN\BERING SEA GROUP\RADFORD\38805B51_BE3.DOC



Concentration (ug/L)

-_Compound 48MWO06 49TM1 RPD (Limits) Flag AorP

Ethane 0.70U 0.91 26 (<35)

IX. Compound Quantitation

All compounds reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Compound Flag AorP
All samples in SDG All compounds reported below the J (all detects) A
126533/126611/126555 LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
X. Target Compound Identification

Raw data were not reviewed for Stage 2B validation.
XI. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to results below the LOQ and above the MDL, data were qualified as estimated in
thirteen samples.

The quality control criteria reviewed, other than those discussed above, were met and
are considered acceptable. Sample results that were found to be estimated (J) are
usable for limited purposes only. Based upon the data validation all other results are
considered valid and usable for all purposes.

VALOGIN\BERING SEA GROUP\RADFORD\38805B51_BE3.DOC



Radford Army Ammunition Plant, VA

Methane, Ethane, & Ethene - Data Qualification Summary - SDG
126533/126611/126555

Sample Analyte Flag AorP Reason

48MWO06 All compounds reported below the J (all detects) A Compound quantitation
49TM1 LOQ and above the MDL. .

13MW4
13MW3
48MWA1
49MWO01
50MW02
49MW04
13MW2
49MW02
48MW3
48MW2
041317R1

Radford Army Ammunition Plant, VA

Methane, Ethane, & Ethene - Laboratory Blank Data Qualification Summary - SDG
126533/126611/126555

No Sample Data Qualified in this SDG

Radford Army Ammunition Plant, VA

Methane, Ethane, & Ethene - Field Blank Data Qualification Summary - SDG
126533/126611/126555

No Sample Data Qualified in this SDG

VALOGIN\BERING SEA GROUP\RADFORD\38805B51_BE3.DOC



LDC #:__38805B51 VALIDATION COMPLETENESS WORKSHEET Date: /6 /PZ(;
SDG #_ 126533 //mdes // V4SS Stage 2B Page:_| of

Laboratory: CT Vaboratories Reviewer:
2nd Reviewer:

METHOD: GC Methane-Ethane-Ethene (Method RSK-175)

[ —

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area Comments

. Sample receipt/Technical holding times

> | >
>

1. Initial calibration/ICV

v N € 2¢ L

1Il.__| Continuing calibration

IV. | Laboratory Bianks

V. Field blanks

VI. | Matrix spike/Matrix spike duplicates

> g >?~;_
7
H
)

VII. | Laboratory control samples L
VIIL._| Field duplicates Su) D=
I1X. . | Compound quantitation RL/LOQ/LODs N
X. Target compound identification N
XI. | Overall assessment of data é(
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 - 48MW06 D 853044 Water 04/11/17
2 v 49TM1 b 853050 Water 04/11/17
37 | 13Mw4 853052 Water 04/11/17
4* 13MW3 853054 Water 04/11/17
5— 48MW1 853670 Water 04/12/17
g 49MWO01 853672 Water 04/12/17
7+ 50MW02 853674 Water 04/12/17
8.' 49MWO04 853676 Water 04/12/17
9—' 13MW2 853679 Water 04/12/17
17) 49MW02 854484 Water 04/13/17
11 | 48mMwi3 854524 Water 04/13/17
12 [4smw2 854530 Water 04/13/17
?3 041317RA1 854532 Water 04/13/17
14 | 48MW3MS 854524MS Water 04/13/17
15 | 48MW3MSD 854524MSD Water 04/13/17
16
17
s | 126950 Mp

L:\Bering Sea Group\Radford\38805B51W.wpd 1



LDC #:

%30< <)

: __/GC __HPLC
Were field duplicate pairs identified in this SDG?

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Were target compounds detected in the field duplicate pairs?

Page:_\of_\_

Reviewer: J%%
2nd reviewer:

Concentration ( M@ L )

%RPD 7];

Qualification

Limit: (<_ <@ %) Parent only / All Samples
Compound .)/
Ethane 0, 70U 0.9) 26
Concentration ( ) %RPD . Qualification
Limit: (< %) Parent only / All Samples
Compound
Concentration ( ) %RPD Qualification
Limit: (< %) Parent only / All Samples
Compound
Concentration ( ) %RPD Qualification
Limit: (< %) Parent only / All Samples
Compound

FLDUPNew.wpd




LDC #:w

The LDC job number listed above was entered by #

EDD POPULATION COMPLETENESS WORKSHEET

Datezo Z" l7

Page:_1 of1
2" Reviewer:

({699 hr 100% verification of EDD?

EDD Process Comments/Action
8 EDD Completeness -
la. | - All methods present? \4
Ib. - All samples present/match report? \'f
Ic. | - All reported analytes present? ‘-j

1I. | EDD Preparation/Entry -
lla. | - Carryover U/J? N
ITb. | - Reason Codes used? If so, note which codes. N
Ilc. | - Additional Information (QC Level, Validator,

Validated Y/N, etc.)

II1. | Reasonableness Checks -

Ila. | - Do all qualified ND results have ND qualifier (e.g.
uJ)? ‘4

IIb. { - Do all qualified detect results have detect qualifier 9
(e.g. 1)?

Illc. | - If reason codes are used, do all qualified results have | —"
reason code field populated, and vice versa?

IIId. | -Does the detect flag require changing for blank N M
qualifier? If so, are all U results marked ND?

Ile. | - Do blank concentrations in report match EDD where
data was qualified due to blank contamination? ﬂ

ITIIf. | - Were multiple results reported due to M /
dilutions/reanalysis? If so, were results qualified w
appropriately?

Illg. | -Are there any discrepancies between the data packet W
and the EDD?

Notes: *see discrepancy sheet

EDD Populatoin Checklist (word).docx



LABORATORY DATA CONSULTANTS, INC.

2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
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Bering Sea Environmental August 25, 2017
3601 C Street. Suite 1000-31

Anchorage, AK 99503

ATTN: Ms. S. Julia Liu, P.E.

SUBJECT: Radford Army Ammunition Plant, VA, Data Validation

Dear Ms. Julia Liu,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on
August 9, 2017. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #39239:

SDG # Fraction

128820/FA45722/392672/392791 Volatiles, Metals, Explosives, Methane, Ethane, Ethene,
Perchlorate, Wet Chemistry

The data validation was performed under Stage 2B validation guidelines. The analyses were
validated using the following documents and variances, as applicable to each method:

o SWMU 49 Monitored Natural Attenuation Ground Monitoring Work Plan for
Radford Army Ammunition Plant, Virginia, October 2014

° U.S. Department of Defense Quality Systems Manual for Environmental
Laboratories, Version 5.0, July 2013

° USEPA, National Functional Guidelines for Superfund Organic Methods Data
Review, October 2013

° USEPA, National Functional Guidelines for Inorganic Superfund Data Review,
August 2014

° EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1,
July 1992; update IIA, August 1993; update Il, September 1994; update IIB,
January 1995; update Ill, December 1996; update IlIA, April 1998; 1lIB, November
2004; update IV, February 2007; update V, July 2014
Please feel free to contact us if you have any questions.

Sincerely,

@@F

Pei Geng
Project Manager/Senior Chemist

V:\LOGIN\Bering Sea Group\Radford\39239COV.wpd UL SF / +EDD



2,745 pages SF

Attachment 1

EDD Stage 2B

LDC #39239 (Bering Sea Environmental-Anchorage, AK / Radford Army Ammunition Plant, VA)

(3) Metals Methane CI,SO, [Chlorate
DATE DATE VOA [(6010C | Expl. | Ethane | CLO, | NO,-N |Chlorite| COD pH TIC TOC
DC SDG# REC'D DUE |(8260C) |/7470A) |(8330B) | Ethene | (6850) [(9056A) | (300.1) | (410.4) |(9040C) | (9060A) | (9060A)
Matrix: Water/Soil Wls|wW|[s|w|S|[W|S|W|S[w|S|W|[S|W[s|w|[s|w|Ss[w|]S[w]|]S[W]|S|W[S|W[s|W S
A [128820/FA45722/| 08/09/17 | 08/30/17 (16 | 0 (2 |O |6 |0 |14 O |6 |0 |20|0 |6 |Of2]0 (2|06 |0]|20(0
392672/392791
otal T/IPG 160|206 )]0 f14]0f[6]O0]J20f0 |6 [O0O]2]O0|2]|]0f6]|]O0|20]0]O|JO]J]OfO]JO[fO]JO]O]O 10

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.

V:\LOGIN\Bering Sea Group\Radford\39239ST.wpd




LDC Report# 39239A1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: August 16, 2017

Parameters: Volatiles

Validation Level: Stage 2B

Laboratory: CT Laboratories

Sample Delivery Group (SDG): 128820

Laboratory Sample Collection
Sample Identification Identification Matrix Date
48MWO06 891323 Water 07/12/17
49TM1 891325 Water 07/12/17
48MW 1 891327 Water 07/12/17
49MWO01 891329 Water 07/12/17
49MW02 891331 Water 07/12/17
49TM2 891333 Water 07/12/17
13MW4 891335 Water 07/12/17
13MW2 891337 Water 07/12/17
071217T1 891339 Water 07/12/17
50MW02 891495 Water 07/13/17
48MW3 891497 Water 07/13/117
48MW2 891502 Water 07/13/17
071317R1 891506 Water 07/13/17
13MW3 891508 Water 07/13/117
49MW04 891510 Water 07/13/17
071317T1 891512 Water 07/13/17
48MW3MS 891497MS Water 07/13/117
48MW3MSD 891497MSD Water 07/13/117

VALOGIN\BERING SEA GROUP\RADFORD\39239A1_BE3.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 49 Monitored Natural Attenuation Ground Monitoring Work
Plan for Radford Army Ammunition Plant, Virginia (October 2014), the U.S. Department
of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories,
Version 5.0 (July 2013), and a modified outline of the USEPA National Functional
Guidelines (NFG) for Superfund Organic Methods Data Review (October 2013). Where
specific guidance was not available, the data has been evaluated in a conservative
manner consistent with industry standards using professional experience.

The analyses were performed by the following method:

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW
846 Method 8260C

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For compounds where average relative response factors (RRFs) were utilized, the
percent relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r’) were greater than or equal to 0.990.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0% for all compounds.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:

Analysis Associated
Blank ID Date Compound Concentration Samples
139958MB 07/20/17 1,4-Dioxane 286 ug/L All samples in SDG 128820
4
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Sample concentrations were compared to concentrations detected in the laboratory
blanks. The sample concentrations were either not detected or were significantly greater
(>10X for common contaminants, >5X for other contaminants) than the concentrations
found in the associated laboratory blanks.

VI. Field Blanks

Samples 071217T1 and 071317T1 were identified as trip blanks. No contaminants were
found with the following exceptions:

Associated
Samples

Collection

Blank ID Date Compound Concentration

48MW06
49TM1
48MW1
49MWO01
49MW02
49TM2
13MW4
13MW2

071217T1 07/12/17 Chloromethane 0.42 ug/L

50MwW02
48MW3
48MW2
071317R1
13MW3
49MWO04

07131771 07/13/17 Methylene chloride 0.58 ug/L

Sample 071317R1 was identified as a rinsate. No contaminants were found with the
following exceptions:

Collection Associated
Blank ID Date Compound Concentration Samples
071317R1 07/13/17 Acetone 5.7 ug/L 50MW02
Methylene chloride 0.55 ug/L 48MW3
Toluene 0.39 ug/L 48MW2
13MW3
49MW04

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>10X
for common contaminants, >5X for other contaminants) than the concentrations found in
the associated field blanks with the following exceptions:

Reported Modified Final
Sample Compound Concentration Concentration
071317R1 Methylene chloride 0.55 ug/L 2.0U ug/L
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VIIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

Spike ID MS (%R) MSD (%R)

(Associated Samples) Compound (Limits) (Limits) Flag AorP
48MW3MS/MSD 1,4-Dioxane 142 (59-139) - NA -
(48MW3)
48MW3MS/MSD Carbon tetrachloride 38 (72-136) J (all detects) A
(48MW?3)

Relative percent differences (RPD) were within QC limits with the following exceptions:

Spike ID RPD
(Associated Samples) Compound (Limits) Flag AorP
48MW3MS/MSD 1,4-Dioxane 60 (<20) NA -
(48MW3) 2-Chlorotoluene 22 (<20)

IX. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

X. Field Duplicates
Samples 48MWO06 and 49TM1 and samples 49MWO02 and 49TM2 were identified as

field duplicates. No results were detected in any of the samples with the following
exceptions:

Concentration (ug/L)

Compound 48MWO06 49TM1 RPD (Limits) Flag AorP
1,1,1-Trichloroethane 0.71 0.75 5 (<50) - -
1,1-Dichloroethane 5.0 5.1 2 (250) - -
1,1-Dichloroethene 0.43 0.39 10 (=50) -

6
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Concentration (ug/L)

Compound 48MWO06 49TM1 RPD (Limits) Flag AorP
Benzene 1.1 1.2 9 (<50) - -
cis-1,2-Dichloroethene 9.7 9.8 1 (<50) - -
Tetrachloroethene 0.87 0.91 4 (<50) - -
Trichloroethene 6.1 6.1 0 (=50) - -

Concentration (ug/L)

Compound 49MW02 49TM2 RPD (Limits) Flag AorP
cis-1,2-Dichloroethene 0.82 0.88 7 (£50) - -
Trichloroethene 0.23 0.25 8 (<50) - -

Xl. Internal Standards
All internal standard areas and retention times were within QC limits.
Xll. Compound Quantitation

All compounds reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Compound Flag AorP

All samples in SDG 128820 All compounds reported below the J (all detects) A
LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
XIll. Target Compound ldentifications

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
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XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to MS/MSD %R and results below the LOQ and above the MDL, data were
qualified as estimated in sixteen samples.

Due to trip blank contamination, data were qualified as not detected in one sample.
The quality control criteria reviewed, other than those discussed above, were met and
are considered acceptable. Sample results that were found to be estimated (J) are

usable for limited purposes only. Based upon the data validation all other results are
considered valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Volatiles - Data Qualification Summary - SDG 128820

Sample Compound Flag AorP

Reason

48MW3 Carbon tetrachloride J (all detects) A Matrix spike/Matrix spike
duplicate (%R)

49TM1 LOQ and above the MDL.
48MW1
49MWO01
49MW02
49TM2
13MW4
13MW2
071217T1
50MW02
48MW3
48MW2
071317R1
13MW3
49MW04
071317T1

48MW06 All compounds reported below the J (all detects) A Compound quantitation

Radford Army Ammunition Plant, VA

Volatiles - Laboratory Blank Data Qualification Summary - SDG 128820

No Sample Data Qualified in this SDG

Radford Army Ammunition Plant, VA
Volatiles - Field Blank Data Qualification Summary - SDG 128820

Modified Final
Sample Compound Concentration AorP
071317R1 Methylene chloride 2.0U ug/L A
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LDC #:__39239A1 VALIDATION COMPLETENESS WORKSHEET Date: 08‘917

SDG #:__128820 Stage 2B Page:_lof 7
Laboratory: CT Laboratories Reviewer_ 3
2nd Reviewer:

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260C)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
1. Sample receipt/Technical holding times A’ / A-
1. GC/MS Instrument performance check A,
li. | Initial calibration/iCV A /‘ A {CAL ¢ 16 2. ad N ¢ 2o A
IV. | Continuing calibration A‘ Cn e 20ds
V. Laboratory Blanks Qm
VI. | Field blanks S ™ =9 I R =13
VII. | Surrogate spikes A ’
VIIl. | Matrix spike/Matrix spike duplicates 5}\)
IX. | Laboratory control samples A \’Cj
X. | Field duplicates Sw b = /> : /e
XI. | Internal standards A
Xll. | Compound guantitation RL/LOQ/LODs l\ll
XIil. | Target compound identification N
XIV. | System performance N
XV. | Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank - OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 48MWO06 D ! 891323 Water 07/12/17
2 49TM1 b ) 891325 Water 07/12/17
3 48MWA1 891327 Water 07/12/17
4 49MW01 891329 Water 07112117
5 49MW02 D Y 891331 Water 07/12/17
6 |49TM2 % 891333 Water 07/12/17
7 13MW4 891335 Water 0712117
8 13MW?2 891337 Water 07/12/117
9 07121771 891339 Water 07/12/17
10 | 50MwW02 891495 Water 07/13/17
11| 48MW3 891497 Water 07/13/17
12 | 48MW2 891502 Water 07/13/17
13 1 071317R1 891506 Water 07/13/17
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LDC #:__39239A1 VALIDATION COMPLETENESS WORKSHEET Date: X /IS~
SDG #:__128820 Stage 2B Page:_=of 7%
Laboratory: CT Laboratories Reviewer:
2nd Reviewer:
METHOD: GC/MS Volatiles (EPA SW 846 Method 8260C)
Client ID Lab ID Matrix Date
14 | 13MwW3 891508 Water 07/13/17
15| 49MW04 891510 Water 07/13/117
16| 071317T1 891512 Water 07/13/17
17 | 48MW3MS 891497MS Water 07/13/17
18 | 48MW3MSD 891497MSD Water 07/13/17
19
20
21
22
23
Notes:

I3 a453- M
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Ioc#_ 292249 A | VALIDATION FINDINGS WORKSHEET Page. | of |
Blanks

Reviewer: %G
2nd Reviewer:
METHOD: GC/MS VOA (EPA SW 846 Method 8260C)
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Was a method blank associated with every sample in this SDG?

N N/A Was a method blank analyzed at least once every 12 hours for each matrix and concentration?
N _N/A Was there contamination in the method blanks? If yes, please see the qualifications below.

lank analysis date: 7 /20 / 7 A’"
Conc. units:_ug_ /L Associated Samples: ] NDY
Comp " Blank ID

ompound Sample ldentification

12 9953 MB
HAWY 2g6

Blank analysis date:
Conc. units:

Compound " Blank ID

Associated Samples:

Sample Identification

BLANKS2.18C



oo 212394

METHOD: GC/MS VOA (EPA SW 846 Method 8260C)
N N/A Were field blanks identified in this SDG?
N N/A Were target compounds detected in the field blanks?
lank units:_ W9 /b Associated sample units: 20 /L

Sampling date:__ ©7 f’—ﬂ7
Field blank type: (circle one) Field Blank / Rinsate /(i rié Blén:D/ Other:

VALIDATION FINDINGS WORKSHEET Page:_ lof )
Field Blanks

Reviewer:_ JVG
2nd Reviewer:

Associated Samples: |— £ )

I Compound Blank ID Sample ldentification
A 0,42

Blank units:__44 /' Associated sample units: ug 't

Sampling date:
Field blank type: (circle one) Field Blank / Rinsate / Q rié Blaé?l Other:

Associated Samples: lo - |¢

Compound I Blank ID

Sample identification

1@ |2

2 0.¢3 o,t;gﬁ‘cu

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U".
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Loc#_ 292244 VALIDATION FINDINGS WORKSHEET Page:_Z of "

Field Blanks Reviewer: JﬁG ,
ETHOD: GC/MS VOA (EPA SW 846 Method 8260C) 2nd Reviewer:

N_N/A Were field blanks identified in this SDG?
N_N/A Were target compounds detected in the field blanks?

ank units: @ / Lfssociated sample units: MQ[I/

Sampling date:__ 07 /1% /{7 ‘
Field blank type: (circle one) Field Blanlﬂﬂ;{@ﬁip Blank / Other: Associated Samples: D ~ )2 4 1S g —ﬁ;

) S—
| pound I Blank ID Sample ldentification
| 2
£ [ 57
E 4
cc 0. %9
Blank units: Associated sample units:
Sampling date:
Field blank type: (circle one) Field Blank / Rinsate / Trip Blank / Other: Associated Samples:
Compound Blank ID Sample ldentification

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U".
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Loc#_312894 | VALIDATION FINDINGS WORKSHEET Page:_ lof |

Matrix Spike/Matrix Spike Duplicates Reviewer: ’%L

2nd Reviewer:;
METHOD : GC/MS VOA (EPA SW 846 Method 8260C)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
@ N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an
associated MS/MSD. Soil / Water.
( \Q N_N/A Was a MS/MSD analyzed every 20 samples of each matrix?
Yg % N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?

# Date MS/MSD ID Compound %R (nllljnits) %R“(ﬁl?lits) RPD (Limits) Associated Samples Qualifications
17 /R HHW W [ 142 (54-39) ( ) N () J dets 74
I ) L ()| B (Z2-)26) ) by L o Tafus A
pi HY ( )| 6o ( 2Zo (D 7 3 dute /6
Z 22 Ji I NV Y

~ I~~~ |~~~ |~~~ ~|~ |~~~ |~~~ ]~ |~ |~ |-
~l~1~]~l~]l~]~]~1~]-}~ 1~~~ ]~]~|~1~]~ |~ |~

~ I~~~ I~I~]l~]l~i~I~Il~I~lII~I~ I~ |~ I~ I~~~ I~ |- |-

~f~1~~|~})~1~{~|~ |~~~ }~}~~|~|~|~~]|~ |~ }~

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
~ N
( )
( )
( )
( )
( )
( )
( )
( )
( )

MSD.wpd



N |

\

Page:_1 of _1_
Reviewer: _JV§
2nd Reviewer: (

VALIDATION FINDINGS WORKSHEET
Field Duplicates

LDC#:_39239A1

ETHOD: GC MS VOA (EPA SW 846 Method 8260C)
N NA Were field duplicate pairs identified in this SDG?

YNNA  Were target analytes detected in the field duplicate pairs?
7_
Concentration (ug/L)
RPD Qualifications
Compound 1 2 (<50%) (Parent only)
N 0.71 0.75 5
I 5.0 5.1 2
H 0.43 0.39 10
\Y 1.1 1.2 9
QQQ 9.7 9.8 1
AA 0.87 0.91 4
S 6.1 6.1 0
Concentration (ug/L)
RPD Qualifications
Compound 5 6 (s50%) (Parent only)
QQQ 0.82 0.88 7
S 0.23 0.25 8
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LDC Report# 39239A4b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: August 23, 2017

Parameters: Metals

Validation Level: Stage 2B

Laboratory: CT Laboratories

Sample Delivery Group (SDG): 128820

Laboratory Sample Collection
Sample Identification Identification Matrix Date
54ADWO1 890671 Water 07/11/17
49ADW1 891494 Water 07/13/17
54ADWO01MS 890671MS Water 07/11/17
54ADW0O1MSD 890671MSD Water 07/11/17
54ADWO01DUP 890671DUP Water 07/11/17
49ADW1IMS 891494MS Water 07/13/17
49ADW1MSD 891494MSD Water 07/13/17
49ADW1DUP 891494DUP Water 07/13/17
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 54 (RAAP-14) Monitored Natural Attenuation Interim
Measures Work Plan for Radford Army Ammunition Plant, Virginia (April 2011), the
SWMU 49 Monitored Natural Attenuation Ground Monitoring Work Plan for Radford
Army Ammunition Plant, Virginia (October 2014), the U.S. Department of Defense
(DoD) Quality Systems Manual (QSM) for Environmental Laboratories, Version 5.0 (July
2013), and a modified outline of the USEPA National Functional Guidelines (NFG) for
Inorganic Superfund Data Review (August 2014). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium,
Cobalt, Copper, lron, 'Lead, Magnesium, Manganese, Nickel, Potassium, Selenium,
Silver, Sodium, Thallium, Vanadium, and Zinc by Environmental Protection Agency
(EPA) SW 846 Method 6010C

Mercury by EPA SW 846 Method 7470A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

Il. Instrument Calibration

Initial and continuing calibrations were performed as required by the methods.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

lll. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples

PB (prep blank) Calcium 61.70 ug/L 54ADWOA1

Chromium 0.809 ug/L

Magnesium 8.86 ug/L
ICB/CCB Calcium 40.30 ug/L 54ADWO1

Chromium 1.86 ug/L

Arsenic 5.39 ug/L

Barium 1.19 ug/L

Nickel 1.56 ug/L

Potassium 148 ug/L
PB (prep blank) Arsenic 4.59 ug/L 49ADW1

Silver 2.39 ug/L
ICB/CCB Thallium 6.22 ug/L 49ADW1

Magnesium 10.60 ug/L

Arsenic 6.52 ug/L

Barium 0.919 ug/L

Manganese 0.787 ug/L

Potassium 167 ug/L

Sodium 118 ug/L

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated laboratory blanks with
the following exceptions:
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Reported Modified Final

Sample Analyte Concentration Concentration
54ADWO1 Chromium 6.4 ug/L 6.4U ug/L
Arsenic 5.4 ug/L 12U ug/L
Nickel 6.8 ug/L 6.8U ug/L
49ADW1 Arsenic 4.7 ug/L 12U ug/L

V. Field Blanks

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

Spike ID MS (%R) MSD (%R)

(Associated Samples) Analyte (Limits) (Limits) Flag AorP
49ADW1MS/MSD Thallium 12 (80-120) - UJ (all non-detects) A
(49ADW1)
49ADW1MS/MSD Aluminum - 129 (80-120) J (all detects) A
(49ADW1)

For 499ADW1MS/MSD, although the percent recoveries were severely low for Thallium,
the associated sample results were qualified as estimated (J/UJ) since the post spike
recoveries were within the QC limits for this analyte.

Relative percent differences (RPD) were within QC limits with the following exceptions:

Spike ID RPD
(Associated Samples) Analyte (Limits) Flag AorP
49ADW1TMS/MSD Thallium 149 (£20) UJ (all non-detects) A

(49ADW1)

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIII. Serial Dilution

Serial dilution analysis was performed on an associated project sample. Percent
differences (%D) were within QC limits with the following exceptions:
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Associated
Diluted Sample Analyte %D (Limits) Samples Flag AorP
54ADWO1 Calcium 118 (£10) 54ADWO01 J (all detects) A
Magnesium 118 (10) J (all detects)
49ADW1 Aluminum 28 (210) 49ADWA1 J (all detects) A
Calcium 32 (210) J (all detects)
Magnesium 32 (£10) J (all detects)

IX. Laboratory Control Samples

LaboratoryAcontrol samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

X. Field Duplicates
No field duplicates were identified in this SDG.
Xl. Sample Result Verification

All analytes reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Analyte Flag AorP

All Samples in SDG 128820 All analytes reported below the J (all detects) A
LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to MS/MSD %R and RPD, serial dilution %D, and results below the LOQ and
above the MDL, data were qualified as estimated in two samples.

Due to laboratory blank contamination, data were qualified as not detected in two
samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Metals - Data Qualification Summary - SDG 128820

Sample Analyte Flag AorP Reason
49ADW1 Thallium UJ (all non-detects) A Matrix spike/Matrix spike
duplicate (%R)(RPD)
43ADW1 Aluminum J (all detects) A Matrix spike/Matrix spike
duplicate (%R)
54ADWO01 Calcium J (all detects) A Serial dilution (%D)
Magnesium J (all detects)
49ADW1 Aluminum J (all detects) A Serial dilution (%D)
Calcium J (all detects)
Magnesium J (all detects)
54ADWO01 All analytes reported below the LOQ J (all detects) A Sample result verification
49ADW1 and above the MDL.

Radford Army Ammunition Plant, VA
Metals - Laboratory Blank Data Qualification Summary - SDG 128820

Modified Final
Sample Analyte Concentration AorP
54ADWO1 Chromium 6.4U ug/L A
Arsenic 12U ug/L
Nickel 6.8U ug/L
49ADW1 Arsenic 12U ug/L A

Radford Army Ammunition Plant, VA
Metals - Field Blank Data Qualification Summary - SDG 128820

No Sample Data Qualified in this SDG
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LDC #:__ 39239A4b VALIDATION COMPLETENESS WORKSHEET Date: &123113}

SDG #:.__ 128820 Stage 2B Page:_‘ of 3
Laboratory: CT Laboratories Reviewer:
2nd Reviewer:_&/

METHOD: Metals (EPA SW 846 Method 6010C/7470A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I. | Sample receipt/Technical holding times AA
1. Instrument Calibration A»
Iil. | ICP Interference Check Sample (ICS) Analysis *P(
IV. | Laboratory Blanks SwW
V. | Field Blanks N
VI. | Matrix Spike/Matrix Spike Duplicates S W
VII. | Duplicate sample analysis 'A’ 5. ( ks, 0 Py s by M—@\ 3 (AS, Cu, S, .\ oy D.}'j
) 7 5 }
VIll._| Serial Dilution Sw J
IX. | Laboratory control samples _A, LQS
X. | Field Duplicates N
Xl. | Sample Result Verification N
| xit_| Overall Assessment of Data k-
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 54ADWO1 890671 Water 07/11/17
2 49ADWA 891494 Water 07/13/17
3 54ADWO0O1MS 890671MS Water 07111117
4 54ADW0O1MSD 890671MSD Water 0711117
5 54ADWO01DUP 890671DUP Water 07/11/17
6 49ADW1MS 891494MS Water 07/13/17
7 49ADW1MSD 891494MSD Water 07/13/17
8 49ADW1DUP 891494DUP Water 07/13/17
9
10
11
12
13
14
15
Notes:
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LDC # 39239A4b VALIDATION FINDINGS WORKSHEET Page:_ | of |
Sample Specific Element Reference Reviewer: ‘ E

2nd reviewer:;

All circled elements are applicable to each sample.

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V; Zn, Mo, B, Sn, Ti, U, __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Sn, Ti, U,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,

Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Sn, Ti, U,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Sn, Ti, U,
Al, 8Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Sn, Ti, U,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, Sn, Ti, U,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, t;li, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl V. Zn, Mo, B, Sn, Ti, U,
Al Sb, As, Ba, Be; Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U,

% Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
r “Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti, U,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti, U,

Analysis Mathad
IICP Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl V, Zn, Mo, B, Sn, Ti, U,
ICP-MS Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, Sn, Ti, U,
l.GEAA Al Sh As Ra Re Cd Ca Cr Co Cu Fe Ph Mg Mn Hg Ni K Se Ag Na TI\/ Zn Mo B Sn Ti U

CommeanAA if performed
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LDC#:__ 39239A4b VALIDATION FINDINGS WORKSHEET Page:_ ! of !

_ PB/ICB/CCB QUALIFIED SAMPLES ‘ Reviewer: (3
METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000) Soil preparation factor applied:__NA 2nd Reviewer: é
Sample Concentration units, unless otherwise noted: ug/L Associated Samples: 1
Analytejl Maximum| Maximum" - Maximum{| Action A
- PB? PB* IcB/CCB? Level ’
{mal/Kqg) (ugil ) {ugil ).
Ca 61.70 40.30 308.5
Cr 0.809 1.86 9.3 6.4
Mg 8.86 443
As 5.39 26.95 5.4/12
Ba 1.19 5.95
Ni 1.56 7.8 6.8
K 148 740
Sample Concentration units, unless otherwise noted:__ug/L Associated Samples:

Analyte" Maximum" Maximum|| Maximum|| Action
PB° PB* | ICB/ICCBY| Level =
(mg/Kq) (gl ) (gl )

Ti 6.22 31.1

Mg 10.60 53

As 4.59 6.52 32.6 4.7/12
Ba 0.919 4.595

Mn 0.787 3.935

Ag 2.39 11.95

K 167 835

Na 118 590

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were

qualified as not detected, "U".
Note:  a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element.
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LDC #:_392244 4L VALIDATION FINDINGS WORKSHEET Page:_ ¢ of ! _
Matrix Spike/Matrix Spike Duplicates

Reviewer:
2nd Reviewer:
METHOD: Inorganics, EPA Method QeeCort”

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Was a matrix spike analyzed for each matrix in this SDG?

Y NDN/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor
of 4 or more, no action was taken.

Y Q}N/A Were all duplicate sample relative percent differences (RPD) 5'20% for water samples and <35% for soil samples?
LEVEL IV ONLY:

Y N Né ) Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.
MS MSD
= MS/MSDID Matrix Analyte %Recovery | %Recovery | RPN (imits) |Associated Samples Qualifications
L, F W T 12 (80 - 120 ) 2 Jlw e (nD) - (PSe 4—‘17»/),
Al 7 129 (go-120) 2 Jaet A (De¥)
. | ing (z0) z JZulh (ND’/\
Comments:

MSD.6



LDC#_39232A4b

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)

VALIDATION FINDINGS WORKSHEET

ICP Serial Dilution

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N/A Is there evidence of negative interference? If yes, professional judgement will be used to qualify the data.
LEVEL IV ONLY:

YNN@

Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

2nd Reviewer: _Q

If analyte concentrations were > 50X the MDL (ICP) ,or >100X the MDL (ICP/MS), was a serial dilution analyzed?
Were ICP serial dilution percent differences (%D) <10%7?

Page:_ ! of
Reviewer.___ (8

I

7o
# Diluted Sample ID Matrix Analyte \RE%_(Limits) Associated Samples Qualifications

I w Co 118 (o) [ J U/ (Det)

Mo TETA / JLud (A /’Dc+;}

2 W Al 28 (10) 2 J/ud /A ("De+)
Ce 72 (18) 2 J/ud [ (Def)

Mg 32 (uo’/i 2 J/UJ (A (De+)

Comments:

SerDil.wpd



LDC Report# 39239A6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: August 23, 2017

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: CT Laboratories/Eurofins

Sample Delivery Group (SDG): 128820/392672/392791

Laboratory Sample Collection
Sample Identification Identification Matrix Date
54MW10 889901 Water 07/10/17
54MW10 889902 Water 07/10/17
54TM10 889903 Water 07/10/17
54TM10 889904 Water 07/10/17
54MWA1 889905 Water 07/10/17
54MWA1 889906 Water 07/10/17
071017R1 889907 Water 07/1017
071017R1 889908 Water 07/10/17
54MW12 890666 Water 07/11/17
54MW12 890667 Water 07/11/17
54MW13 890669 Water 07/11/17
54MW13 890670 Water 07/11/17
54ADWO1 890671 Water 07/11/17
48MWO06 891323 Water 07/12/17
48MWO06 891324 Water 07/12/17
49TM1 891325 Water 07/12/17
49TM1 891326 Water 07/12/17
48MW1 891327 Water 07/12/17
48MW1 891328 Water 07/12/17
49MWO01 891329 Water 07/12/17
49MWO01 891330 Water 07/12/17
49MW02 891331 Water 07/12/17
49MWO02 891332 Water 07/12117
49TM2 891333 Water 07/12/17
49TM2 891334 Water 07/12/17
13MW4 891335 Water 07/12/17
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Laboratory Sample

Collection

Sample Identification Identification Matrix Date
13MW4 891336 Water 07/12/17
13MW2 891337 Water 07/12/17
13MW2 891338 Water 07/12/17
49ADW1 891494 Water 07/13/17
50MW02 891495 Water 07/13/17
50MW02 891496 Water 07/13/17
48MW3 891497 Water 07/13/17
48MW3 891498 Water 07/13/17
48MW2 891502 Water 07/13/17
48MW2 891504 Water 07/13/17
071317R1 891506 Water 07/13/17
071317R1 891507 Water 07/13/17
13MW3 891508 Water 07/13/17
13MW3 891509 Water 07/13/17
49MW04 891510 Water 07/13/17
49MWO04 891511 Water 07/13/17
54MW12MS 890666MS Water 07/11/17
54MW12MSD 890666MSD Water 07/11/17
54MW12DUP 890666DUP Water 07/11/17
54MW12MS 890667MS Water 07/11/17
54MW12MSD 890667MSD Water 07/11/17
54MW12DUP 890667DUP Water 07/11/17
54ADWO1TMS 890671MS Water 07/11/17
54ADWO0O1MSD 890671MSD Water 071117
54ADWO01DUP 890671DUP Water 07/11/17
48MWO6MS 891324MS Water 07/12/17
48MWO6MSD 891324MSD Water 07/12/17
48MWO06DUP 891324DUP Water 07/12/17
49ADW1DUP 891494DUP Water 07/13/17
48MW3MS 891497MS Water 07/13/17
48MW3MSD 891497MSD Water 07/13/17
48MW3DUP 891497DUP Water 07/13/17
48MW3MS 891498MS Water 07/13/117
48MW3MSD 891498MSD Water 07/13/17
48MW3DUP 891498DUP Water 07/13/17
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 49 Monitored Natural Attenuation Ground Monitoring Work
Plan for Radford Army Ammunition Plant, Virginia (October 2014), the SWMU 54
(RAAP-14) Monitored Natural Attenuation Interim Measures Work Plan for Radford
Army Ammunition Plant, Virginia (April 2011), the U.S. Department of Defense (DoD)
Quality Systems Manual (QSM) for Environmental Laboratories, Version 5.0 (July
2013), and a modified outline of the USEPA National Functional Guidelines (NFG) for
Inorganic Superfund Data Review (August 2014). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Chloride, Sulfate, and Nitrate as Nitrogen by Environmental Protection Agency (EPA)
SW 846 Method 9056A

Chlorate and Chlorite by EPA Method 300.0

Chemical Oxygen Demand by EPA Method 410.1

pH by EPA SW 846 Method 9040C

Total Inorganic Carbon and Total Organic Carbon by EPA SW 846 Method 9060A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

~/
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The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\BERING SEA GROUP\RADFORD\39239A6_BE3.DOC



I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection
Sample Analyte Until Analysis Until Analysis Flag AorP
54ADWO1 pH 71.00 hours 48 hours J (all detects) A
49ADW1 pH 187.67 hours 48 hours J (all detects) A

Il. Initial Calibration
All criteria for the initial calibration of each method were met.
lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when
applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples
ICB/CCB Chemical oxygen demand 3.0 mg/L 54ADWO1
49ADW1

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated laboratory blanks.

V. Field Blanks

Samples 071017R1 and 071317R1 were identified as rinsates. No contaminants were
found with the following exceptions:

VALOGIN\BERING SEA GROUP\RADFORD\39239A6_BE3.DOC



Collection Associated

Blank ID Date Analyte Concentration Samples
071017R1 (889908) 07/10117 Chloride 3.0mg/L 54MW10 (889902)
54TM10 (889904)

54MW1 (889906)

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>5X
blank contaminants) than the concentrations found in the associated field blanks with
the following exceptions:

Reported Modified Final

Sample Analyte Concentration Concentration
54MW10 (889902) Chloride 8.9 mg/L 8.9U mg/L
54TM10 (889904) Chloride 5.6 mg/L 5.6U mg/L
54MW1 (889906) Chloride 4.6 mg/L 4.6U mg/L

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

Spike ID MS (%R) MSD (%R)
(Associated Samples) Analyte (Limits) (Limits) Flag AorP
54MW12 (890667)MS/MSD | Chloride - 76 (80-120) J (all detects) A

(54MW12 (890667))

For 48MWO06 (891324)MS/MSD, no data were qualified for Sulfate percent recoveries
(%R) outside the QC limits since the parent sample results were greater than 4X the
spike concentration.

Relative percent differences (RPD) were within QC limits.

VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIil. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.
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IX. Field Duplicates

Samples 54MW10 and 54TM10, samples 48MWO06 and 49TM1, and samples 49MW02
and 49TM2 were identified as field duplicates. No results were detected in any of the
samples with the following exceptions:

VALOGIN\BERING SEA GROUP\RADFORD\39239A6_BE3.DOC

Concentration (mg/L)
Analyte 54MW10 (889901) 54TM10 (889903) RPD (Limits) Flag AorP
Total organic carbon 2.6 2.2 17 (s25) - -
Total inorganic carbon 70 68 3 (s25)
Concentration (mg/L)
Analyte 54MW10 (889902) 54TM10 (889904) RPD (Limits) Flag AorP
Chiloride 8.9 5.6 46 (<25) J (all detects) A
Nitrate as N 0.10 0.21 71 (25) J (all detects) A
Sulfate 110 62 56 (<25) J (all detects) A
Concentration (mg/L)
Analyte 48MWO06 (891323) 49TM1 (891325) RPD (Limits) Flag AorP
Total organic carbon 5.0 5.3 6 (s25) - -
Concentration (mg/L)
Analyte 48MWO06 (891324) 49TM1 (891326) RPD (Limits) Flag AorP
Chloride 14 14 0 (s25) - -
Nitrate as N 4.1 4.2 2 (s25) - -
Sulfate 200 160 22 (<25) - -
Concentration (mg/L)
Analyte 49MWO02 (891331) 49TM2 (891333) RPD (Limits) Flag AorP
Total organic carbon 3.2 4.0 22 (=25) - -
7




Concentration (mg/L)
Analyte 49MW02 (891332) 49TM2 (891334) RPD (Limits) Flag AorP
Chloride 2.0 2.1 5 (s25)
Nitrate as N 0.14 0.14 0 (525)
Sulfate 18 18 0 (s25)

X. Sample Result Verification

All analytes reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

)

Sample Analyte Flag AorP
All samples in SDG All analytes reported below the J (all detects) A
128820/392672/392791 LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
XI. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to technical holding time, MS/MSD %R, field duplicate RPD, and results below the
LOQ and above the MDL, data were qualified as estimated in forty-two samples.

Due to rinsate contamination, data were qualified as not detected in three samples.
The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for

limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Wet Chemistry - Data Qualification Summary - SDG 128820/392672/392791

Sample

Analyte

Flag

AorP

Reason

54ADWO1
49ADW1

pH

J (all detects)

Technical holding times

54MW12 (890667)

Chloride

J (all detects)

Matrix spike/Matrix spike
duplicate (%R)

54MW10 (889902)
54TM10 (889904)

Chiloride
Nitrate as N
Sulfate

J (all detects)
J (all detects)
J (all detects)

Field duplicates (RPD)

54MW10
54MW10
54TM10
54TM10
54MW1
54MW1
071017R1
071017R1
54MW12
54MW12
54MW13
54MW13
54ADWO1
48MWO06
48MWO06
49TM1
49TM1
48MWA1
48MW1
49MWO1
49MWO01
49MW02
49MW02
49TM2
49TM2
13MW4
13MwW4
13MW2
13MW2
49ADW1
50MWO02
50MW02
48MW3
48MW3
48MW2
48MW2
071317R1
071317R1
13MW3
13MW3
49MWO04
49MW04

All analytes reported below the
LOQ and above the MDL.

J (all detects)

Sample result verification
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Radford Army Ammunition Plant, VA
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG
128820/392672/392791

No Sample Data Qualified in this SDG

Radford Army Ammunition Plant, VA

Wet Chemistry - Field Blank Data Qualification Summary - SDG
128820/392672/392791
Modified Final
Sample Analyte Concentration AorP
54MW10 (889902) Chloride 8.9U mg/L A
54TM10 (889904) Chloride 5.6U mg/L A
54MW1 (889906) Chloride 4.6U mg/L A

10
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LDC #:___39239A6 VALIDATION COMPLETENESS WORKSHEET Date:_8/(23(13-

SDG #:__128820/392672/392791 Stage 2B Page:_( of 3
Laboratory: CT Laboratories/Eurofins , Reviewer:_\
r 2nd Reviewer:

.0
METHOD: (Analyte)_Chloride, Nitrate-N, Sulfate (EPA SWW846 Method 9056A), Chlorate, Chlorite (EPA Method 300,4), COD
(EPA Method 410.1), pH (EPA SW846 Method 9040C), TIC, TOC (EPA SW846 Method 9060A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
l. Sample receipt/Technical holding times —A—- ISW
Il__| Initial calibration 4
Il.__| Calibration verification s
iV | Laboratory Blanks Sw .
vV | Field blanks Sw K= 7. 8. _57—~33
VI. | Matrix Spike/Matrix Spike Duplicates S \/\/
VII. | Duplicate sample analysis -—A’ (58 3 Lo [BRITI D‘Q%rwu)
VIIl. | Laboratory control samples /A’ LeS
IX. | Field duplicates Sw / 2 9)\ ( l'g) :17;\ ( 22/23 27/&5)
X. | Sample result verification N = ’ J ’
ILXI__I Overall assessment of data 'A”
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID - Lab ID Matrix Date
1 54MW10 " ¢ T 889901 Water 07/10/17
2 54MW10){ 889902 Water 07/10117
3 54TM107 <« 889903 Water 07/1017
4 54TM10 * 889904 Water 07/10/17
5 54MW1 T 889905 Water 07/10117
6 54MWA1 ¥ 889906 Water 07/10117
7 071017RA1 ToCr * o 889907 Water 07/10/17
8 071017R1 Al 889908 Water ‘07/1 0/17
9 54MW12 T e 890666 Water 07/11/17
10 | 54MW12 * 890667 Water 07/11117
11 | 54MW13 T 890669 Water 0711117
12 | 54MW13 v 890670 Water 07/11/17
13 | 54ADWO1 _©1 890671 Water 071117
14 | 48MW06 T 891323 Water 07/12117
15 | 48MWO06 x 891324 Water 07/12/17
16| a9Tm1 T 891325 Water 0711217

L:\Bering Sea Group\Radford\39239A6W.wpd 1



LDC #:___39239A6 VALIDATION COMPLETENESS WORKSHEET Date: 8122/1F

SDG #.__128820/392672/392791 Stage 2B Page: z—of 2
Laboratory:_CT Laboratories/Eurofins Reviewer:
2nd Reviewer:

o
METHOD: (Analyte)_Chloride, Nitrate-N, Sulfate (EPA SW846 Method 9056A), Chlorate, Chlorite (EPA Method 300.4), COD
(EPA Method 410.1), pH (EPA SW846 Method 9040C), TIC, TOC (EPA SW846 Method 9060A)

Client ID Lab ID Matrix Date
17 | 49TM1 ' 891326 Water 07/12/17
18| a8mw1” 891327 Water 07/12/17
19 |4t ¥ 891328 Water 07/12/17
20 | 4omwo1 © 891329 Water 07/12/17
21 | 49MwW01 v 891330 Water 07/12/17
22 |4omwo2 7 891331 Water 07/12/17
23 | 49MW02 " 891332 Water 07/12/17
24 |agtm2 T 891333 Water 07/12/17
25 |aorm2 891334 Water 07/12/17
26 |13mwa © 891335 Water 07/12/17
27 | 13MwW4 * 891336 Water 07/12/17
28 [1amwz " 891337 Water 07/12/17
20 [13mwz2 ¥ 891338 Water 07112117
30 |40ADW1 =1 891494 Water 07/13/17
31 | somwoz © 891495 Water 07/13/17
32 | 50MW02 ¥ 891496 Water 07/13/17
33 |4smws 7T 891497 Water 07/13/17
34 | 48wz ¥ 891498 Water 07/13/17
35 | 4smw2” 891502 Water 07/13/17
36 | asmw2 ® 891504 Water 07/13/17
37 _|o71317R1 o 891506 Water 07/13/17
38 |or1317R1 X 891507 Water 07/13/17
39 |13mws ¢ 891508 Water 07/13/17
40 |13mws ¥ 891509 Water 07/13/17
41| 4omwos 891510 Water 07/13/17
a2 |aomwos * 891511 Water 07/13/17
a3 | samwioms < 890666MS Water 07/11/17
44 | 54MW12MSD 890666MSD Water 07/111/17
45 | 5aMwW12DUP 890666DUP Water 07/11/17
46 | samwizms ¥ 890667MS Water 0711117
47 | 54MW12MSD 890667MSD Water 07/11/117
48 | 5aMwW12DUP 890667DUP Water 0711/17
49| s4apDwWo1ms” 890671MS Water 07/11/17

L:\Bering Sea Group\Radford\39239A6W.wpd 2



LDC #:__39239A6 VALIDATION COMPLETENESS WORKSHEET Date:_&(z3/13

SDG #:__128820/392672/392791 Stage 2B Page:3 of 3
Laboratory: CT Laboratories/Eurofins Reviewer:
2nd Reviewer:

>
METHOD: (Analyte)_Chloride, Nitrate-N, Sulfate (EPA SW846 Method 9056A), Chlorate, Chiorite (EPA Method 300. 1), COD
(EPA Method 410.1), pH (EPA SW846 Method 9040C), TIC, TOC (EPA SW846 Method 9060A)

Client ID Lab ID Matrix Date

50 | 54ADWO1MSD 890671MSD Water 07/11/17
51 | 54ADWO0O1DUP ?*/ <o’ 890671DUP Water 07/11/17
52 | 48MW0BMS X 891324MS Water 07/12117
53 | 48MWOBMSD 891324MSD Water 07/12/17
54 | 48MW06DUP 891324DUP Water 07/12/17
55 | 49ADW1DUP o 891494DUP Water 07/13/17
56 | 48MW3MS ! 891497MS Water 07/13/117
57 | 4BMW3MSD 891497MSD Water 07/13/17
58 | ABMW3DUP i 891497DUP Water 07/13117
59 | 48MW3MS ~ 891498MS Water 07/13/117
60 | 48MW3MSD - 891498MSD Water 07/13/17
61 : 48MW3DUP 891498DUP Water 07/13/117
62

63

64

65

66

Notes:

L:\Bering Sea Group\Radford\39239A6W.wpd 3



LDC #_3$2394¢ VALIDATION FINDINGS WORKSHEET Page:__1 of__1

Sample Specific Analysis Reference Reviewer:
\ : 2nd reviewer:
All circled methods are applicable to each sample.

| Sample ID Parameter
“3'?;*’6‘ pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN @Cr& clo, @ @ lorte )
4sias, 3, |pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN(fOC)r6+ Cio,
[2425*%3 % 1 TDs © F NO, NO, SO, 0-PO, Ak CN NH, TKN £OC,)Cré+ CIO,
f%f,'\‘éfiﬁ' ol TS &)F KO \NOJ €8)0-PO, Alk CN NH, TKN TOC Cré+ clo,
s L oS O F % X, €0)0-PO, Alk CN NH, TKN TOC Cré+ CIO,
3o L s C)F | 0] NO, §0) 0-PO, Ak CN NH, TKN TOC Cré+ CIO,
13, 30 (pH)TDS CI F NO, NO, SO, 0-PO, Ak CN NH, TKN TOC Cr6+ CIO \gop\
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
Qc,  |pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
b 55 |oH TDS Gl F NO, NO, S0, 0-PO, Ak CN NH, TKN €0C)Cre+ CIo,
o en s on TDs (GDF o) NO, €0)0-PO, Al CN NH, TKN TOC Cré+ CIO,
4a 5o |pH TDS Gl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CI0,&o D )
5\ £a)TDS CI F NO, NO, S0, 0-PO, Alk CN NH, TKN TOC Cré+ €10, (Cop )
55 1)TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cié+ CIO,
oH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
oH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
bH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Al CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ ClO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
bH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pbH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO. NQO. SO.,.0-PO, Alk CN NH. TKN TOC Cre+ CIO

Comments:

WC.wpd



LDC #:.__39239A6

VALIDATION FINDINGS WORKSHEET

Technical Holding Times

All circled dates have exceeded the technical holding time.

Page: 1 of 1

Reviewer:__ JB
2nd reviewer:

Y N N/A Were all samples preserved as applicable to each method ?
Y N N/A Were all cooler temperatures within validation criteria?
Method: EPA 9040C
Parameters: pH
Technical holding time: 48 hours
Sampling datgl Analysis date | Total Analysis Total
| Sample ID Time Qualifier date Time Qualifier |
13 7/11/17 11:50 || 7/14/17 10:50 71.00 JIUJ/A
30 7/13/17 16:35 || 7/21/17 12:15 | 187.67 JIUJ/A

39239A6HT.wpd



LDC#__ 39239A6 VALIDATION FINDINGS WORKSHEET Page:_( of 1
Blanks Reviewer:
2nd Reviewer:
METHOD:Inorganics, Method _See Cover
~ Conc. units: mg/L Associated Samples: 13, 30
Analyte Blank ID Biank ID Blank
" Action Limi
PB ICB/CCB
(mg/L)
CcoD 3.0 15

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

39239A6.wpd



LDC # 39239/

METHOD: Inorganics, EPA Method__See Cover

Blank units:____ma/L Associated sample units: mg/L

Sampling date:__ 7/10/17 Soil factor applied _NA

VALIDATION FINDINGS WORKSHEET
Field Blanks

Page: I of !

Reviewer:
2nd Reviewer:

b=

Field blank type: (circle one) Field Blank / Rinsate / Other:_ Rinsate =~ Associated Samples:._ 2,4, 6
Analyte Blank ID Action Limit Sample Identification
- 8 2 4 6
Chloride 3.0 15 8.9 5.6 4.6

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U".

39239A6.wpd



LDC #3923 VALIDATION FINDINGS WORKSHEET Page:_ | of | _
Matrix Spike/Matrix Spike Duplicates

Reviewer: %5
METHOD: Inorganics, EPA Method_~~es. Cover”

2nd Reviewer:

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A Was a matrix spike analyzed for each matrix in this SDG?
Y NJ)N/A

Were matrix spike percent recoveries (%R) within the control limits of 75-1257 If the sample concentration exceeded the spike concentration by a factor
of 4 or more, no action was taken.
g %) N _N/A Were all duplicate sample relative percent differences (RPD) < 20% for water samples and <35% for soil samples?
LEVEL I\ ONLY:
Y N t‘

Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

é MS/MSD ID Matrix Analyte °éB§MEQSé£g£ __BARZLSQ?LH\I RPD (I imits) Ass__nm___amd_sw Qualifications
He, 43 W/ C\ :HQ(?)O’IZ—D) 10 T /uJ /A& ('Df'f)
Comments: ( B2, 63/\\; \S’OL! > Ix

MSD.6



VALIDATION FINDINGS WORKSHEET
Field Duplicates

LDC#:_39076W6 Page:_| of 2_

Reviewer: 5:@
2nd Reviewer:

Inorganics, Method_See Cover

Concentration (mg/L)
Qualification
Analyte 1 3 RPD (< 25) (Parent only)
TOC 2.6 2.2 17
TIC 70 68 3
Concentration (mg/L)
Qualification
Analyte 2 4 RPD (< 25) (Parent only)
Chloride 8.9 56 46 Jdet/A
Nitrate as N 0.10 0.21 71 Jdet/A
Sulfate 110 62 56 Jdet/A
Concentration (mg/L) -
Qualification
Analyte 14 16 RPD (< 25) (Parent only)
TOC 5.0 5.3 6
Concentration (mg/L)
Qualification
Analyte 15 17 RPD (< 25) (Parent only)
Chloride 14 14 0
Nitrate as N 4.1 4.2 2
Sulfate 200 160 22




LDC#:_ 390766

VALIDATION FINDINGS WORKSHEET

Page: & of 2

Field Duplicates Reviewer:__ < /%
TV
Concentration (mg/L)
Qualification
Analyte 22 24 RPD (< 25) (Parent only)
TOC 3.2 4.0 22
Concentration (mg/L)
Qualification
Analyte 23 25 RPD (< 25) (Parent only)
Chloride 2.0 2.1 5
Nitrate as N 0.14 0.14 0
Sulfate 18 18 0

VAFIELD DUPLICATES\Field Duplicates\FD _inorganic\2017\39239A6.wpd



LDC Report# 39239A40

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters: |
Validation Level:

Laboratory:

Sample Delivery Group (SDG): 128820/FA45722/FA95759

Data Validation Report

Radford Army Ammunition Plant, VA

August 16, 2017
Explosives

Stage 2B

CT Laboratories/Accutest Laboratories

Laboratory Sample Collection
Sample Identification Identification Matrix Date
54MW10 889901/FA45722-1 Water 07/10/17
54TM10 889903/FA45722-2 Water 07/10/17
54MWA1 889905/FA45722-3 Water 07/10/17
071017R1 889907/FA45722-4 Water 07/10/17
54MW12 890666/FA45759-1 Water 07/11/17
54MW13 890669/FA45759-2 Water 07/11/117
54MW12MS 890666/FA45759-1MS Water 07/11/17
54MW12MSD 890666/FA45759-1MSD Water 07/11/17

V:ALOGIN\BERING SEA GROUP\RADFORD\39239A40_BE3.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 54 (RAAP-14) Monitored Natural Attenuation Interim
Measures Work Plan for Radford Army Ammunition Plant, Virginia (April 2011), the U.S.
Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental
Laboratories, Version 5.0 (July 2013), and a modified outline of the USEPA National
Functional Guidelines (NFG) for Superfund Organic Methods Data Review (October
2013). Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Explosives by Environmental Protection Agency (EPA) SW 846 Method 8330B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

V:\LOGIN\BERING SEA GROUP\RADFORD\39239A40_BE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\BERING SEA GROUP\RADFORD\39239A40_BE3.DOC



1. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.
I. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

For compounds where average calibration factors were utilized, percent relative
standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r*) were greater than or equal to 0.990.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds with the following exceptions:

Associated
Date Column Compound %D Samples Flag AorP
06/29/17 Signal 2 Nitroglycerin 40.9 All samples in SDG UJ (all non-detects) A

128820/FA45722/FA95759

lll. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds.
IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks
Sample 071017R1 was identified as a rinsate. No contaminants were found.
VI. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VALOGIN\BERING SEA GROUP\RADFORD\39239A40_BE3.DOC



VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

Spike ID MS (%R) MSD (%R)

(Associated Samples) Compound (Limits) (Limits) Flag AorP
54MW12MS/MSD HMX - 132 (80-115) J (all detects) A
(54MW12)
54MW12MS/MSD RDX - 164 (50-160) NA -
(54MW12) DNX 174 (66-127) 198 (66-127)

MNX 150 (71-137) 161 (71-137)

Relative percent differences (RPD) were within QC limits.

VIIl. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent

recoveries (%R) were within QC limits.

IX. Field Duplicates

Samples 54MW10 and 54TM10 were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound 54MW10 54TM10 RPD (Limits) Flag AorP
HMX 0.35 1.8 135 (<20) J (all detects) A
RDX 0.76 5.5 151 (<20) J (all detects) A
2,4,6-Trinitrotoluene 0.44 4.5 164 (<20) J (all detects) A
4-Amino-2,6-dinitrotoluene 0.10U 0.51 134 (<20) J (all detects) A
UJ (all non-detects)
1,3,5-Trinitrobenzene 0.10U 0.79 155 (<20) J (all detects) A

UJ (all non-detects)

X. Compound Quantitation

All compounds reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

VALOGIN\BERING SEA GROUP\RADFORD\39239A40_BE3.DOC
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Sample Compound Flag AorP

All samples in SDG All compounds reported below the J (all detects) A
128820/FA45722/FA95759 LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
Xl. Target Compound ldentifications

Raw data were not reviewed for Stage 2B validation.
XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to ICV %D, MS/MSD %R, field duplicate RPD, and results below the LOQ and
above the MDL, data were qualified as estimated in six samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.

VALOGIN\BERING SEA GROUP\RADFORD\39239A40_BE3.DOC



Radford Army Ammunition Plant, VA
Explosives - Data Qualification Summary - SDG 128820/FA45722/FA95759

Sample Compound Flag AorP Reason
54MW10 Nitroglycerin UJ (all non-detects) A Initial calibration verification
54TM10 (%D)
54MW1
071017R1
54MW12
54MW13
54MW12 HMX J (all detects) A Matrix spike/Matrix spike

duplicate (%R)
54MW10 HMX J (all detects) A Field duplicates (RPD)
54TM10 RDX J (all detects)
2,4,6-Trinitrotoluene J (all detects)
54MW10 4-Amino-2,6-dinitrotoluene J (all detects) A Field duplicates (RPD)
54TM10 UJ (all non-detects)
1,3,5-Trinitrobenzene J (all detects)
UJ (all non-detects)

54MW10 All compounds reported J (all detects) A Compound quantitation

54TM10 below the LOQ and above the

54MW1 MDL.

071017R1

54MW12

54MW13
Radford Army Ammunition Plant, VA
Explosives - Laboratory Blank Data Qualification Summary - SDG
128820/FA45722/FA95759

No Sample Data Qualified in this SDG
Radford Army Ammunition Plant, VA
Explosives - Field Blank Data Qualification Summary - SDG

128820/FA45722/FA95759

No Sample Data Qualified in this SDG

VALOGIN\BERING SEA GROUP\RADFORD\39239A40_BE3.DOC



LDC #:

SDG #:_128820/FA45722 [ FA 457¢9

39239A40 VALIDATION COMPLETENESS WORKSHEET
Stage 2B

Laboratory:_CT Laboratories/Accutest Laboratories

METHOD: HPLC Explosives (EPA SW 846 Method 8330B)

Date:ﬁ7

Page._Jof /

Reviewer:
2nd Reviewer

“va

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.
Validation Area Comments
1. Sample receipt/Technical holding times A— / A
I1.__| initial calibration/ICV A osu \eay, ¢ 167 ' \ € 3y 7,
lll._| Continuing calibration S_ﬂ cwn & 2 d
1V. | Laboratory Blanks A
V. | Field blanks ND L= 4
VI. | Surrogate spikes SW
VII. | Matrix spike/Matrix spike duplicates SW
VIII. | Laboratory control samples A~ "(5
IX. | Field duplicates SW D= /o
X. | Compound quantitation RL/LOQ/LODs N
Xl. | Target compound identification N
[LXI__| Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID / Sabeon 1D | Matrix Date
1 | 54MW10 889901/ FA45722-)| water 07/10/17
2 54TM10 889903 / =2 | water 07/10/17
3 | samwi 889905 / ~3| water 07/10117
4 071017R1 889907/ v “4 Water 07/10/17
5 | Bawvinw 12 89066(/ FAASTH | 07/1W)2
HNEET sq086q/ J - ¢
7 | SMmS 290666Mc /| "' MS
8 S Msp Msp/ , - Mgpl J
9
10
11
12
Notes:
OPbS9l- g
j

L:\Bering Sea Group\Radford\39239A40W.wpd



/

VALIDATION FINDINGS WORKSHEET

METHOD: GC HPLC
8310 ( 8330~ 8151 8141 8141(Con’t) 8021B
——
A. Acenaphthene A. HMX A. 24D A. Dichlorvos CC. Trichlorinate V. Benzene
B. Acenaphthylene B. RDX B. 2,4-DB B. Mevinphos DD. Trifluralin CC. Toluene
C. Anthracene C. 1,3,5-Trinitrobenzene C.2,4,5T C. Demeton-O EE. Def EE. Ethyl Benzene
D. Benzo(a)anthracene D. 1,3-Dinitrobenzene D.2,4,5-TP D. Demeton-S FF. Prowl SS8S. O-Xylene
E. Benzo(a)pyrene E. Tetryl E. Dinoseb E. Ethoprop GG. Ethion RRR. MP-Xylene
F. Benzo(b)fluoranthene F. Nitrobenzene F. Dichlorprop F. Naled HH. Famphur GG. Total Xylene
G. Benzo(g,h,i)perylene G. 2.4.6-Trinitrotoluene G. Dicamba G. Suifotep Il. Phosmet
H. Benzo(k)fluoranthene H. 4-Amino-2,6-dinitrotoluene H. Dalapon H. Phorate JJ. Tetrachiorvinphos VPH
I. Chrysene I. 2-Amino-4,6-dinitrotoluene 1. MCPP I. Dimethoate KK. Demeton (total) A. C5-C6 Aliphatics
J. Dibenz(a,h)anthracene J. 2,4-Dinitrotoluene J. MCPA J. Diazinon B. C6-C8 Aliphatics
K. Fluoranthene K. 2,6-Dinitrotoluene K. Pentachiorophenol K. Disulfoton C. C8-C10 Aliphatics

L. Fluorene L. 2-Nitrotoluene L. 2,4,5-TP (silvex) L. Parathion-methyl 8315A D. C10-C12 Aliphatics

M. Indeno(1,2,3-cd)pyrene M. 3-Nitrotoluene M. Silvex M. Ronnel A. Formaldehyde E. C8-C10 Aromatics

N. Naphthalene N. 4-Nitrotoluene N. N. Malathion B. Acetaldehyde F. C10-C12 Aromatics

O. Phenanthrene O. Nitroglycerin 0. O. Chlorpyrifos C. Benzaldehyde G. Total VPH

P. Pyrene P. Picric acid P. P. Fenthion D. Butyraldehyde

Q. Q. 2,4-Dinitrophenol Q. Q. Parathion-ethyl C. Benzaildehyde EPH

R. R. 3,5-Dinitroaniline R. Trichlornate D. Butyraldehyde A. C10-C12 Aromatics

S. S. 2-Nitrophenol S. Merphos B. C12-C16 Aromatics
T. 4-Nitrophenol T. Stirofos C. C16-C21 Aromatics
U. Picramic acid U. Tokuthion Organic acids D. C21-C34 Aromatics
V. PETN V. Fensulfothion A. Acetic acid E. C10-C12 Aliphatics
W. Hexahydro-1,3,5-trinitroso-1,3,5-triazine W. Bolstar B. Butyric acid F. C12-C16 Aliphatics
X. MNX X. EPN C. Lactic acid G. C16-C21 Aliphatics
Y. Hexahydro-1,3-dinitroso-5-nitro-1,3,5-triazine Y. Azinphos-methy! D. Propionic acid H. C21-C34 Aliphatics
Z. DNX ‘ Z. Coumaphos E. Pyruvic acid
AA. TNX AA. Parathion

BB. Trichloronate

1 QT r1 \WDD




oc# 29239 Ado

METHOD: __ GC 7ZHPLC

VALIDATION FINDINGS WORKSHEET

Initial Calibration Verification

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

at type of initial calibration verification calculation was performed? __ %D or __ %R
N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument?

N/A Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%?

Page:_\of_)_

Reviewer._ JVG

2nd Reviewer: ( 5

Detector/ %D
# Date Standard ID Column Compound (Limit < 20.0) Associated Samples Qualifications
C[2/) AliS-5h0  Sig 2 ) “o. 9 Al (N T fas foc

ICV-gc.wpd



Loc# 29224 A4p VALIDATION FINDINGS WORKSHEET
Continuing Calibration
7

METHOD: __GC__ HPLC

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
at type of continuing calibration calculation was performed? __ %D or __ %R
N/A Were continuing calibration standards analyzed at the required frequencies?
Y (NJN/A Did the continuing calibration standards meet the %D / %R validation criteria of <20.0% / 80-120%?
Level IV Only

Page: | of ]

Reviewer:_ J
2nd Reviewer:

Y N Were the retention times for all calibrated compounds within their respective acceptance windows?
Detector/ %D
# Date Standard ID Column Compound (Limit < 20.0) RT (limit) Associated Samples Qualifications
7/la 7] pro5Lqqo Sie 2= E 26.3 P (& Gl MP J /U3 A

-~ I~~~ |~~~ ~ -~~~ -~~~ 1~I~~I~J|~~ |~ |~ |~ |~ |~
~— N~~~ ~N~N~N~MNM M~y MMIM~MNM MM~ M~~~ I~~~
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29229/ 4 VALIDATION FINDINDS WORKSHEET

Surrogate Recovery

LDC #: Page:_| of }

Reviewer: J‘\{G
2nd Reviewer:
METHOD: __ GC 7 HPLC

Are surrogates required by the method? Yes /or No .
f‘l/ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N/A  Were surrogates spiked into all samples and blanks?
Y /A Did all surrogate recoveries (%R) meet the QC limits?

SUR_r1.wpd

Sample Detec Surrogate
# 1D Cgkimn Compound %R (Limits) Qualifications
op 6596 |- M8 T A ( To-1%6 I3 /P
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
{ )
( )
( )
{ )
( )
( )
( )
Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound
A Chlorobenzene (CBZ) H Ortho-Terphenyl! (o] Decachlorobiphenyl (DCB) \ Tri-n-propyltin cC 2,5-Dibromotoluene
B 4-Bromofluorobenzene (BFB) | Fluorobenzene (FBZ) P 1-methylnaphthalene W Tributyl Phosphate DD n-Nonatriacontane
C a,a,a-Trifluorotoluene J n-Triacontane Q Dichlorophenyl Acetic Acid (DCAA) X ’ Triphenyl Phosphate EE 1,2-Dibromopropane
D Bromochlorobenene K Hexacosane R 4-Nitrophenol Y Tetrachloro-m- xylene FF 1,2-Dinitrobenzene
E 1,4-Dichlorobutane L Bromobenzene S 1-Chloro-3-Nitrobenzene 4 2-Bromonaphthalene GG 2-Nitro-m-xylene
F 1,4-Difluorobenzene (DFB) M Benzo(e)Pyrene T 3,4-Dinitrotoluene AA 1-Chlorooctadecane HH p-Terphenyl
G Qctacosane N Terphenyl-D14 U Tripentyltin BB 2.4-Dichlorophenylaceticacid 1 1l




LDC#_ 242721 A4y VALIDATION FINDINGS WORKSHEET Page: ) of |
Matrix Spike/Matrix Spike Duplicates Reviewer: %G -

2nd Reviewer:

METHOD: __ GC__/HPLC
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG?

N/A Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed?
Y /A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits?
MS MSD
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
7 /3 A ( [ 122 (5016 ( | s ety I Aeds /A
' b ( | leq  (50-w0) ( ) (b3
Z \7d  (Ce-127) | VAL (G- 27) ( )
X Iso (7[-]57) 16| (71-137) JV )

~ |~ |~ |~ |~ |~ |~ |~ ]~

~

MSD_r1.wpd



LDC#__ 29259 4o

THOD:
N_N/A
N N/A

GC __/ HPLC

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Were field duplicate pairs identified in this SDG?
Were target compounds detected in the field duplicate pairs?

Page:_| of ]

Reviewer:
2nd reviewer:

JV

G

Q-

Concentration (Y4 L )

%RPD

Qualification

Compound Limit (<_20 _%) (Parent only)
| r
A 0. 35 1- % 1325 J duts /A
% 0. 7 €< [s)
G 0,44 4.¢ 169 )}
H 0. lo - <) 34 3 /u3 /p
C 0 _lol 0-79 15% }
Concentration ( ) %RPD Qualification
Compound Limit (< %) (Parent only)
Concentration ( ) %RPD Qualification
Compound Limit (< %) (Parent only)
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LDC Report# 39239A51

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Radford Army Ammunition Plant, VA
LDC Report Date: August 17, 2017

Parameters: Methane, Ethane, & Ethene
Validation Level: Stage 2B

Laboratory: CT Laboratories

Sample Delivery Group (SDG): 128820

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
48MWO06 891323 Water 07/12/17
49TM1 891325 Water 07/12/17
48MW1 891327 Water 07/12/17
49MWO01 891329 Water 07/12/17
49MWO02 891331 Water 07/12/117
49TM2 891333 Water 07/12/17
13MW4 891335 Water 07/12/17
13MW2 891337 Water 07/12/17
50MW02 891495 Water 07/13/17
48MW3 891497 Water 07/13/17
48MW2 891502 Water 07/13/17
071317R1 891506 Water 07/13/17
13MW3 891508 Water 07/13/17
49MW04 891510 Water 07/13/17
48MW3MS 891497MS Water 07/13/17
48MW3MSD 891497MSD Water 07/13/17

VALOGIN\BERING SEA GROUP\RADFORD\39239A51_BE3.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 49 Monitored Natural Attenuation Ground Monitoring Work
Plan for Radford Army Ammunition Plant, Virginia (October 2014), the U.S. Department
of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories,
Version 5.0 (July 2013), and a modified outline of the USEPA National Functional
Guidelines (NFG) for Superfund Organic Methods Data Review (October 2013). Where
specific guidance was not available, the data has been evaluated in a conservative
manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Methane, Ethane, and Ethene by Method RSK-175

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

VALOGIN\BERING SEA GROUP\RADFORD\39239A51_BE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated). The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\BERING SEA GROUP\RADFORD\39239A51_BE3.DOC



I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon recelpt met
validation criteria.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

A curve fit, based on the initial calibration, was established for quantitation. The
coefficient of determination (r?) was greater than or equal to 0.990.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds.

lll. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds.
IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks

Sample 071317R1 was identified as a rinsate. No contaminants were found.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VII. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

VIII. Field Duplicates
Samples 48MW06 and 49TM1 and samples 49MWO02 and 49TM2 were identified as

field duplicates. No results were detected in any of the samples with the following
exceptions:

VALOGIN\BERING SEA GROUP\RADFORD\39239A51_BE3.DOC



Concentration (ug/L)

Compound 48MW06 49TM1 RPD (Limits) Flag AorP

Methane 0.42 0.42 0 (<35)

IX. Compound Quantitation

All compounds reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Compound Flag AorP

All samples in SDG 128820 All compounds reported below the J (all detects) A
LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
X. Target Compound Identification

Raw data were not reviewed for Stage 2B validation.
XI. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to results below the LOQ and above the MDL, data were qualified as estimated in
fourteen samples.

The.quality control criteria reviewed, other than those discussed above, were met and
are considered acceptable. Sample results that were found to be estimated (J) are
usable for limited purposes only. Based upon the data validation all other results are
considered valid and usable for all purposes.
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Radford Army Ammunition Plant, VA
Methane, Ethane, & Ethene - Data Qualification Summary - SDG 128820

Sample Analyte Flag AorP Reason

48MW06 All compounds reported below the J (all detects) A Compound quantitation
49TM1 LOQ and above the MDL.
48MW1
49MWO1
49MW02
49TM2
13MW4
13MW2
50MW02
48MW3
48MW2
071317R1
13MW3
49MW04

Radford Army Ammunition Plant, VA
Methane, Ethane, & Ethene - Laboratory Blank Data Qualification Summary - SDG
128820

No Sample Data Qualified in this SDG
Radford Army Ammunition Plant, VA
Methane, Ethane, & Ethene - Field Blank Data Qualification Summary - SDG
128820

No Sample Data Qualified in this SDG

V:\LOGIN\BERING SEA GROUP\RADFORD\39239A51_BE3.DOC



LDC #:__39239A51

SDG #:_ 128820
Laboratory: CT Laboratories

METHOD: GC Methane-Ethane-Ethene (Method RSK-175)

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

Date: 0 &/1%, _/‘7

Page:_yof )

Reviewer: ﬁ lr

2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area Comments

. Sample receipt/Technical holding times A’ / A

.| Initial calibration/ICV A A (ad (A €20/
.| Continuing calibration CA S 200,

V. | Laboratory Blanks

V. | Field blanks R = I

VI. | Matrix spike/Matrix spike duplicates
Vii. | Laboratory control samples 20N

VIII. | Field duplicates

IX. | Compound quantitation RL/LOQ/LODs

X. Target compound identification

2 2 B i 5 e

XI. | Overall assessment of data

Note: A = Acceptable 3/’ ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 48MWO06 D ) 891323 Water 07/12/17
2 49TM1 ’D ) 891325 Water 07/12/17
3 48MW1 891327 Water 07/12/17
4 49MWO1 891329 Water 07/12/17
5~ | 49mwo2 P v 891331 Water 07/12/17
6 | 49TM2 P kd 891333 Water 07/12/17
7 13MWA4 891335 Water 07/12/17
8 13MW2 891337 Water 07/12117
9 50MW02 891495 Water 07/13/17
10 | 48MW3 891497 Water 07/13/17
11 [ 48MW2 891502 Water 07/13/17
12 | 071317R1 891506 Water 07/13/117
13 | 13MW3 891508 Water 07/13/17
14 | 49MW04 891510 Water 07/13/17
15 | 48MW3MS 891497MS Water 07/13/17
16 | 48MW3MSD 891497MSD Water 07/13/17
17

18] Bagqo1 Mp

L:\Bering Sea Group\Radford\39239A51W.wpd



loc# 292%4 £S)

METHOD: _ /GC __ HPLC

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_l_of_]_

Reviewer:_ JV (
2nd reviewer:

Y /N N/A Were field duplicate pairs identified in this SDG?
Y N _N/A Were target compounds detected in the field duplicate pairs?
Concentration ( / L ) %RPD Qualification
Compound % Limit (<_3S %) (Parent only)
) 2
Meane, 0.2 o.94» °
Concentration ( ) %RPD Qualification
Compound Limit (< %) (Parent only)
Concentration ( ) %RPD Qualification
Compound Limit (< %) (Parent only)
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LDC Report# 39239A87

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:
Laboratory:

Sample Delivery Group (SDG):

Radford Army Ammunition Plant, VA
August 17, 2017

Perchlorate

Stage 2B

CT Laboratories/Accutest Laboratories

128820/FA45722/FA45759

Laboratory Sample Collection
Sample Identification Identification Matrix Date
54MW10 889901/FA45722-1 Water 07/10/17
54TM10 889903/FA45722-2 Water 07/10/17
54MW1 889905/FA45722-3 Water 07/10/17
071017R1 889907/FA45722-4 Water 07/10/17
54MW12 890666/FA45759-1 Water 07/11/17
54MW13 890669/FA45759-2 Water 07/11/17
54MW12MS 890666/FA45759-1MS Water 07/11/17
54MW12MSD 890666/FA45759-1MSD Water 0711117

V:ALOGIN\BERING SEA GROUP\RADFORD\39239A87_BE3.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the SWMU 54 (RAAP-14) Monitored Natural Attenuation Interim
Measures Work Plan for Radford Army Ammunition Plant, Virginia (April 2011), the U.S.
Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental
Laboratories, Version 5.0 (July 2013), and a modified outline of the USEPA National
Functional Guidelines (NFG) for Superfund Organic Methods Data Review (October
2013). Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Perchlorate by Environmental Protection Agency (EPA) SW 846 Method 6850

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

VALOGIN\BERING SEA GROUP\RADFORD\39239A87_BE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J

uJ

NA

(Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

(Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

(Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

(Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data. .

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\BERING SEA GROUP\RADFORD\39239A87_BE3.DOC



I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. LC/MS Instrument Performance Check

Instrument performance check was performed prior to initial calibration.
All perchiorate ion signal to noise ratio requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

A curve fit, based on the initial calibration, was established for quantitation. The
coefficient of determination (r?) was greater than or equal to 0.990.

The isotope ratios were within QC limits.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 15.0%.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 15.0%.

The percent differences (%D) of the limit of detection verification (LODV) standard were
less than or equal to 50.0%.

The isotope ratios were within QC limits.
V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks

Sample 071017R1 was identified as a rinsate. No contaminants were found.

- V:\LOGIN\BERING SEA GROUP\RADFORD\39239A87_BE3.DOC



VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were not within the QC limits for
54MW12MS/MSD. No data were qualified since the parent sample results were greater
than 4X the spiked concentration. Relative percent differences (RPD) were within QC
limits.

VIIl. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

IX. Field Duplicates

Samples 54MW10 and 54TM10 were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound 54MW10 54TM10 RPD (Limits) Flag AorP

Perchlorate 0.20 0.40 67 (s20) J (all detects) A

X. Internal Standards
All internal standard recoveries (%R) were within QC limits.
XI. Compound Quantitation

All compounds reported below the limit of quantitation (LOQ) and above the method
detection limit (MDL) were qualified as follows:

Sample Compound Flag AorP
All samples in SDG All compounds reported below the J (all detects) A
128820/FA45722/FA45759 LOQ and above the MDL.

Raw data were not reviewed for Stage 2B validation.
Xll. Target Compound ldentifications

Raw data were not reviewed for Stage 2B validation.
XIIl. System Performance

Raw data were not reviewed for Stage 2B validation.

V:\LOGIN\BERING SEA GROUP\RADFORD\39239A87_BE3.DOC



XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to field duplicate RPD and results below the LOQ and above the MDL, data were
qualified as estimated in six samples.

The quality control criteria reviewed, other than those discussed above, were met and
are considered acceptable. Sample results that were found to be estimated (J) are
usable for limited purposes only. Based upon the data validation all other results are
considered valid and usable for all purposes.

V:\LOGIN\BERING SEA GROUP\RADFORD\39239A87_BE3.DOC



Radford Army Ammunition Plant, VA
Perchlorate - Data Qualification Summary - SDG 128820/FA45722/FA45759

Sample Analyte Flag AorP Reason

54MW10 Perchlorate J (all detects) A Field duplicates (RPD)
54TM10

54MW10 All compounds reported below the J (all detects) A Compound quantitation
54TM10 LOQ and above the MDL.
54MW1
071017R1
54MW12
54MW13

Radford Army Ammunition Plant, VA
Perchlorate - Laboratory Blank Data Qualification Summary - SDG
128820/FA45722/FA45759

No Sample Data Qualified in this SDG
Radford Army Ammunition Plant, VA
Perchlorate - Field Blank Data Qualification . Summary - SDG
128820/FA45722/FA45759

No Sample Data Qualified in this SDG

V:ALOGIN\BERING SEA GROUP\RADFORD\39239A87_BE3.DOC



LDC #:__39239A87 ] VALIDATION COMPLETENESS WORKSHEET Date: 93 /i<°/ 7

SDG #:128820/FA45722 / FA 45759 Stage 2B Page:_Jof [
Laboratory: CT Laboratories/Accutest Laboratories Reviewer:
2nd Reviewer: § &

METHOD: L.C/MS Perchlorate (EPA SW846 Method 6850)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

l. Sample receipt/Technical holding times A"/ A»

Il. | GC/MS Instrument performance check AL

. | Initial calibration/ICV LA v” | € IS,

IV. _{ Continuing calibration ca £16 7 Lopy € 5% 7
V. Laboratc;ry Blanks

VI. | Field blanks R =4
VII. | Surrogate spikes Net+ re j"‘d .
VIll. | Matrix spike/Matrix spike duplicates !

1X. | Laboratory control samples LCS

D= /a2

X. | Field duplicates

Xl. | Internal standards

XIi. | Compound guantitation RL/LOQ/LODs

Xlll. | Target compound identification

XIV. | System performance

|z |z |z »%"Dézgun

XV. | Overall assessment of data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID ; Lab1D /Subeon Iy | Matrix Date
1| 54MW10 D 889901 / FA457 22— )| Water 07/10/17
2 | 54TM10 ) 889903 / ~ 2| Water 07/10/17
3~ | samwi 889905/ - % water 07/10/17
4~ | 071017R1 889907/ ' 4| water 07/10/17
s | StMwie 89046/ FA4s7 54| 74 A7
6 | SAMw 12 890669/ -2
7 5 Ms / ~ 1M
8 £ Msp /[ ~ I Msp / v
Notes:
- |oPEGIST- MR

L:\Bering Sea Group\Radford\39239A87W.wpd 1



Loc#_292%4 A<7 VALIDATION FINDINGS WORKSHEET Page: lof |
Matrix Spike/Matrix Spike Duplicates/Duplicates Reviewer: Jfﬁ

2nd Reviewer:

METHOD: LC/MS Perchlorate (EPA SW 846 Method 6850)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Were a matrix spike (MS) and matrix spike duplicate (MSD) or duplicate sample analyzed for each matrix in this SDG?
Was a MS/MSD analyzed every 20 samples of each matrix?

Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?

Were all duplicate sample relative percent differences (RPD) or differences within QC limits?

MS MSD Difference
MS/MSD/DUP ID Compound %R %R (%R Limits) (Limits) Associated Samples Qualifications
7 /g Perchiorate 50 S0 B0-120 S (bf‘f i No qu<l
4

([’are:r cong.
> &X spike)
l s

C:\Users\jgo\Desktop\WorkSheets\6850\MS_DUP.wpd



oc#_ 29254 k&7

ETHOD: __ GC __ HPLC _\./ LC Mg

N _N/A
N N/A

VALIDATION FINDINGS WORKSHEET

Were field duplicate pairs identified in this SDG?

Were target compounds detected in the field duplicate pairs?

Field Duplicates

Page:_lof )

Reviewer:
2nd reviewer:

JVG e

Concentration ( Ugy AL ) %RPD Qualification

Compound \ - Limit (< ZQ %) (Parent only)
Perchlovate, 0. 20 6. <0 C7 3 dars /A

Concentration ( ) %RPD Qualification

Compound Limit (< %) (Parent only)

Concentration ( ) %RPD Qualification

Compound Limit (< %) (Parent only)

FDUP r1 wnd



wer 3137)

The LDC job number listed above was entered by \ ,

EDD POPULATION COMPLETENESS WORKSHEET

Date‘f&}ZM I7

Page: 1 of 1
2™ Revigwer:

EDD Process Comments/Action
L EDD Completeness -
la. - All methods present? \‘4
Ib. - All samples present/match report? V )
Ic. - All reported analytes present?
1d. | /10% Y 100% verification of EDD?

Validated Y/N, etc.)

11. EDD Preparation/Entry -
lla. | - Carryover U/J? [N
IIb. | - Reason Codes used? If so, note which codes. N
Ilc. - Additional Information (QC Level, Vatidator,

III. | Reasonableness Checks -
Illa. | - Do all qualified ND results have ND qualifier (e.g.
uJ)? \'j
IMIb. | - Do all qualified detect results have detect qualifier j
(e.g.J)?
Illc. | - If reason codes are used, do all qualified results have | ——
reason code field populated, and vice versa?
I3 < . . -
I1Id. | -Does the detect flag require changing for blank N /{\) ‘}‘— H\CW\ \\C‘Y\&— &_Q“qf (;“ rf& O \ ) ;
qualifier? If so, are all U results marked ND? '
Ille. | - Do blank concentrations in report match EDD where M
data was qualified due to blank contamination? -
[IIf. | - Were multiple results reported due to U
dilutions/reanalysis? If so, were results qualified
appropriately?
Illg. | -Are there any discrepancies between the data packet Q\)
and the EDD?
Notes: *see discrepancy sheet

EDD Populatoin Checklist (word).docx
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