Appendix A-1
Boring Logs



DRILL HOLE LOG

DRILL HOLE NO.: 54MW11

PROJECT: Radford AAP SWMU 54 PROJECT NO.: 136880
CLIENT/OWNER: DATE: e6/8/11
HOLE LOCATION: sSwMmuU 54 TOC ELEV.: 1696.2
DRILLER: Parrat-Wolfe GS ELEV.: 1693.14
DRILL RIG: AirRotary LOGGED BY: J. Hillebrand
DEPTH TO WATER: 19.0 HOLE DIAMETER: 2" HOLE NO.: 54Mwi11
ELEVATION/| WELL SOIL SYMBOLS, DESCRIPTION Sample Water
SAMPLER SYMBOLS |[USCS Recover
DEPTH | DETAILS [ AND FIELD TEST DATA Number " | content

1695 —~ _

Lo AL _ 0

| SM | Brown, moist, Silty SAND
1690 —~

+—5
1685 —~

+—10
1680 — iz' ] 135

-+ SM | Brown, wet Silty SAND

+—15 =
1675 — %

L — ) . aniHHHEE | 19

; 20 g T le'w d B GP | Gray, wet, Poorly-graded Gravel (rock 201

= ROCK fragments) _ -

ol — Auger Refusal @ 20.1 ft bgs. Air Rotary Drilling

+ — to 30.1 ft bgs. Gray, Limestone
1670 — %

+—25 %
1665 — %

-+— 30 %

s = 311
1660 —~

+—35

FIGURE NO.

Shaw Group




DRILL HOLE LOG

DRILL HOLE NO.: 54MW12

PROJECT: Radford AAP SWMU 54 PROJECT NO.: 136880
CLIENT/OWNER: DATE: 6/9/11
HOLE LOCATION: SwMuU 54 TOC ELEV.: 17024
DRILLER: Parrat-Wolfe GS ELEV.: 1699.08
DRILL RIG: AirRotary LOGGED BY: J. Hillebrand
DEPTH TO WATER: 20 HOLE DIAMETER: 2" HOLE NO.: 54Mw12
ELEVATION /| WELL SOIL SYMBOLS, DESCRIPTION sample Water
SAMPLER SYMBOLS |[USCS Recovery
DEPTH | DETAILS | AND FIELD TEST DATA Number Content

1700 — I

4+—0 - _ _ 0

| SM | Brown, moist, Silty SAND
1695 —

45

| - 7

| ML | Brown, very moist, SILT with sand
1690 —

1 10 ] 10

| ML | Brown, moist, SILT with sand
1685 —

-— 15
1680 —

+-20 — ¥ o4 — 20

— T ce” ] GP | Brown, wet, Poorly-graded Gravel (Rock

il = PR Fragments)

T E ‘. (1]

L = ® .1

i — o & *
1675 — = "q;

125 = lv\ | 25

— rock | Auger refusal at 25 ft bgs. Air Rotary drilling to

T ; 30 ft bgs. Limestone bedrock.
1670 — ;

1 30 = 30
1665 —

-— 35

FIGURE NO.

Shaw Group




DRILL HOLE LOG

DRILL HOLE NO.: 54MW13

PROJECT: Radford AAP SWMU 54 PROJECT NO.: 136880
CLIENT/OWNER: DATE: e6/6/11
HOLE LOCATION: sSwMmuU 54 TOC ELEV.: 16989
DRILLER: Parrat-Wolfe GS ELEV.: 1699.08
DRILL RIG: AirRotary LOGGED BY: J. Hillebrand
DEPTH TO WATER: 165 HOLE DIAMETER: 2" HOLE NO.: 54Mw13
ELEVATION/| WELL SOIL SYMBOLS, DESCRIPTION Sample Water
SAMPLER SYMBOLS |USCS Recovery
DEPTH | DETAILS [ AND FIELD TEST DATA Number Content

1700 — 1T

4+—0 - _ _ 0

| | FILL Black, dry, FILL (Road Gravel) 1

1 SM | Light brown, very moist, Silty SAND
1695 —

45 ] 5

St SP Light brown, miost, Poorly-graded SAND with

T AEEIEE silt seams; fining downwart to Silty SAND
1690 — g % PESUR

10 H & e
1685 —

115

T v — 16.5

+ AL —| SC | Gray/brown, wet Clayey SAND 17

i *e 2" GP | Brown, wet,Silty SAND
1680 — ’\‘ oo ‘

1 o0 * o1 Brown, wet, Poorly-graded Gravel (Rock

1 P Fragments)

i ? 22

| Auger Refusal @ 22.0 ft bgs
1675 —

-+—25
1670 —

-+— 30
1665 —

-+— 35

FIGURE NO.

Shaw Group




PROJECT: Radford AAP SWMU 54

CLIENT/OWNER:

HOLE LOCATION: swMuU 54
DRILLER: Parrat-Wolfe
DRILL RIG: AirRotary
DEPTH TO WATER:

DRILL HOLE LOG

DRILL HOLE NO.: 54MW14

HOLE DIAMETER: 2"

PROJECT NO.: 136880
DATE: 6/8/11

TOC ELEV.: 1700.6

GS ELEV.: 1697.11
LOGGED BY: J. Hillebrand
HOLE NO.: 54MwW14

ELEVATION/| WELL

SOIL SYMBOLS,

Sample Water
SAMPLER SYMBOLS |[USCS DESCRIPTION Recovery
DEPTH | DETAILS | AND FIELD TEST DATA Number Content

1700 —

T —

Lo AL 0

SM | Brown, moist, Silty SAND

1695 —~

—5
1690 —~

-— 10
1685 —~

:7 15 15

ML | Brown, wet, Sandy SILT

1680 — i

:7 20 ':E 20

ROCK| ~ Auger Refusal @ 20.0 ft bgs. Air Rotary drilling 291

T - to 31.5 ft bgs.
1675 — = Grey Limestone

P RN E
1670 — g

30 =

T ; 315
1665 — Well Set @ 31.5 ft bgs

— 35

FIGURE NO.

Shaw Group




Appendix A-2
Field Sampling Forms
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Appendix B-1
Chain of
Custody

Forms
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CB&I Federal Services, LLC (CFS)
4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM
TO: Tim Leahy, CFS Radford Army Ammunition Plant (RFAAP) Project Manager
FROM: Eric Malarek, CFS RFAAP Project Chemist

SUBJECT: RFAAP Data Validation — Total and Dissolved Organic and Inorganic Carbon
Microbac Laboratories, Inc. L13080490

DATE: March 18, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at
Main Manufacturing Area at RFAAP for SWMU54 RFI/IM on August 8, 2013. Samples were analyzed for
Total Organic Carbon (TOC), Dissolved Organic Carbon (DOC), Total Inorganic Carbon (TIC), and
Dissolved Inorganic Carbon (DIC) using USEPA 415.1. The samples with the odd fraction lab IDs are the
total fractions and the samples with the even fraction lab IDs are the dissolved fractions. A total of eight
aqueous samples were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW07 L13080490-01 54MW03 1.13080490-05
54MW07 L13080490-02 54MW03 L.13080490-06
54MW05 1.13080490-03 54MW02 L13080490-07
54MW05 L13080490-04 54MW02 L13080490-08

Data were reviewed and validated using a combination of project QAPP, DoD Quality Systems Manual for
Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), and method-specific
criteria. The data qualifier scheme was consistent with the Region /Il Modifications to the National
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in
Table 1. Data associated with parameters in compliance with quality control specifications have not been
qualified. Data associated with parameters that did not comply with quality control specifications and
directly impacted project data have been qualified in accordance with USEPA Region Il specifications.




Table 1 Laboratory Performance Criteria

Qualified Parameter
Yes No
X Holding Times and Preservation
X Initial and Continuing Calibration
X Blank Analysis
X Laboratory Control Sample and Laboratory Control Sample Duplicate
X Matrix Spike and Spike Duplicate
X Laboratory Duplicate
X Field Duplicate
X Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

L4l

3/5’//4

Eric Malarek, Chemist

Date




RFAAP VALIDATION REPORT
TOC, TIC, DOC, & DIC REVIEW
SDG L13080490

l-Holding Times and Preservation

The primary objective is to ascertain the validity of results based on the holding time of the sample from
time of collection to time of sample analysis. Holding time criteria: Cool 4°C+2°C, HCI pH<2, 28 days for
TOC, TIC, DOC, and DIC (USEPA criteria). The dates and times were compared between the sample
collection and laboratory analysis.

Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 08/08/13, the coolers were received on 08/09/13 by the primary
laboratory (Microbac Laboratories, Inc.) at 3.0°C and 2.0°C. All criteria were met. No qualifiers were
applied.

Holding Time Review: The samples were collected on 08/08/13. The TOC and TIC analysis were
run on 08/13/13. The DOC and DIC analysis were run on 08/13/13. Sample collection dates may be
found on the attached form 1s. All criteria were met.

Hl-Initial and Continuing Calibration

Bench and run summary sheets were reviewed to determine whether calibration was performed at the
beginning of sample analysis using the following criteria. Percent recoveries for initial and continuing
calibration (90-110%) must be within limits.

TOC, TIC, DOC, and DIC: 1 - blank

5 - standards (r>0.995)
ICVICCV (90-110%)

The TOC and TIC analysis were run on 08/13/13. The DOC and DIC analysis were run on 08/13/13.
The initial calibration for TC was analyzed on 07/09/13 with a coefficient of determination of 0.9996.
The initial calibration for TIC was analyzed on 07/09/13 with a coefficient of determination of 0.9999.
The ICV and CCVs were evaluated for where they bracketed reported samples. All ICV/CCVs that
bracketed reported samples were within criteria. All criteria were met. No qualifiers were applied.
Samples 54MWO07 (L13080490-01), 54MWO07 (L13080490-02), 54MWO05 (L13080490-03), 54MW05
(L13080490-04), 54MWO03 (L13080490-05), 54MW03 (L13080490-06), 54MW02 (L13080490-07),
and 54MWO02 (L13080490-08) apply to these initial and continuing calibrations.




l-Blank Analysis

The purpose of blank analyses is to determine the presence and magnitude of contamination problems
resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. Calibration blanks were analyzed initially and at a 10% frequency
thereafter for each batch. No contaminants should be detected in any of the associated blanks >MDL.
The DoD QSM criteria specifies all concentrations should be less than %2MRL (<MRL for common
laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate esters) and
<LOD (i.e. <2MDL) for the calibration blanks. Positive sample results are reported and qualified “B”", if the
concentration of the compound in the sample is <10 times (10x) the maximum amount in any blank for the
common laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate
esters, or 5 times (5x) the maximum amount for other target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank 54RB080713
(L13080428-09) applies to all of the dissolved samples (DOC and DIC) in this SDG and rinse blank
54RB080713 (L13080428-09) applies to all total samples (TOC and TIC) in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis Analysis QC Blank ID Max Conc. | Action Level B qualified samples
Date myg/L myg/L (For this SDG)

08/12/13 TOC ICB/CCBs <LOD NA None

08/13/13 TOC ICB/CCBs <LOD NA None

08/12/13 TOC WG440968-01 <¥:MRL NA None

08/13/13 TOC WG440969-01 <VaMRL NA None

08/13/113 DOC WG440969-01 <¥AMRL NA None

08/12/13 TOC 54RB080713 0.607J 3.04 54MW07, 54MW05, 54MW03, 54MW02
08/12/13 TIC 54RB080713 <¥AMRL NA None

08/13/13 DOC 54RB080713 1.45J 7.25 54MW07, 54MWO05, 54MW03, 54MW02
08/13/13 DIC 54RB080713 <¥-MRL NA None

J = Estimated value.

LOD = Limit of Detection

MRL = Method Reporting Limit
MDL = Method Detection Limit
NA = Not Applicable

IV-Laboratory Control Sample and Laboratory Control Sample Duplicate

The laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) serve as a monitor
of the overall performance of each step during the analysis, including the sample preparation. LCS and
LCSD are generated to determine long-term precision and accuracy of the analytical method on various
matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample
analysis. All aqueous LCS results must fall within the control limits (85-115%; RPD=15%).

o Samples WG440968-02 and WG440968-03 were used as the aqueous LCS/LCSD for TOC and TIC
analysis on 08/12/13. All criteria were met. No qualifiers were applied. Samples 54MWO07
(L13080490-01) and 54MWO05 (L13080490-03) apply to this LCS/LCSD.

o Samples WG440969-02 and WG440969-03 were used as the aqueous LCS/LCSD for TOC and TIC
analysis on 08/13/13. All criteria were met. No qualifiers were applied. Samples 54MW03
(L13080490-05) and 54MW02 (L13080490-07) apply to this LCS/LCSD.

o Samples WG440969-02 and WG440969-03 were used as the aqueous LCS/LCSD for DOC and DIC
analysis on 08/13/13. All criteria were met. No qualifiers were applied. Samples 54MW07
(L13080490-02), 54MWO05 (L13080490-04), 54MWO03 (L13080490-06), and 54MW02 (L13080490-08)
apply to this LCS/LCSD.




V-Matrix Spike and Spike Duplicate

Matrix spikes (MSs) and matrix spike duplicates (MSDs) are generated to determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. Specific criteria include the analyses of matrix
spike samples at a frequency of one MS/MSD per 20 samples of similar matrix. The percent recoveries
(%Rs or RPD) must be within the specified control limits (85-115%; RPD=15%).

o Sample 54MWO02 (L13080490-07) was used as the aqueous MS/MSD for TOC and TIC analysis on
08/13/13. All criteria were met. No qualifiers were applied. Samples 54MWO07 (L13080490-01),
54MWO05 (L13080490-03), 54MW03 (L13080490-05), and 54MW02 (L13080490-07) apply to this
MS/MSD.

o Sample 54MWO02 (L13080490-08) was used as the aqueous MS/MSD for DOC and DIC analysis on
08/13/13. DOC (79.6%) was outside criteria. The parent spiked sample was qualified "L” bias low
based upon the low recovery. Samples 54MWO07 (L13080490-02), 54MW05 (L13080490-04),
54MW03 (L13080490-06), and 54MW02 (L13080490-08) apply to this MS/MSD.

Vi-Laboratory Duplicate Sample Analysis

Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory
at the time of analysis. Duplicate analysis is performed to generate data in order to determine the long-
term precision of the analytical method on various matrices. RPDs must be within established control
limits (=30%RPD).

o No aqueous laboratory duplicate was analyzed for TOC, TIC, DOC, and DIC with this SDG; therefore,
it was not evaluated. See Section IV for lab precision statement using LCS/LCSD.

VII-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
qualified rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate
assessment. Precision control criterion was established at 25% RPD for the aqueous samples.

e No aqueous field duplicate was analyzed for TOC, TIC, DOC, and DIC with this SDG; therefore, it
was not evaluated.

Vill-Quantitation Verification and Data Review

The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following
calculations were performed for verification.

+ Any sample value >MDL and <MRL or <3*MDL (whichever is greater) was qualified as estimated, "J.”




e The total and dissolved fractions were compared. The organic and inorganic carbon data results for
samples 54MWO07 (L13080490-01), 54MW07 (L13080490-02), 54MWO5 (L13080490-03), 54MW05
(L13080490-04), 54MWO03 (L13080490-05), 54MWO03 (L13080490-06), 54MW02 (L13080490-07),
and 54MW02 (L13080490-08) are presented in Table 3. The samples with the odd fraction lab 1Ds
are the total fractions and the samples with the even fraction lab IDs are the dissolved fractions. Data
qualification was applied based upon professional judgment. Generally, if the concentrations are
greater than the MRL and the dissolved concentration is greater than its total concentration by
>10%D, then both results have been flagged as estimated with a "J." We are looking at the TOC/TIC
to evaluate the immobilization potential of TNT and RDX. The DOC/DIC is a byproduct of organic
compound oxidation and indicates the difference in microbial oxidation processes within and outside
the plume area. If the samples exhibit continual microbial oxidation coupled with the time differences
of sample preservation from sample collection (i.e. TOC in field and DOC at the lab), this might be the
cause of total / dissolved imbalance here.

Table 3 Total/Dissolved Summary

Sample ID Analyte MRL Total Fraction | Dissolved Fraction %D Qualifier
(mgit) (mgl/L) (mglL)

54MW07 TOC/DOC 1.0; 2.0 0.822J 2.73 69.9 J
54MW07 TIC/DIC 1.0; 2.0 0.825J 17.9 95.4 J
54MWO05 TOC/DOC 1.0; 2.0 0.908J 5.35 83.0 J
54MW05 TIC/DIC 1.0; 2.0 1.75 36.0 95.1 J
54MW03 TOC/DOC 1.0; 2.0 1.11 5.77 80.8 J
54MW03 TIC/DIC 1.0; 2.0 0.597J 53.1 98.9 J
54MW02 TOC/DOC 1.0; 2.0 1.50 4.95 69.7 J
54MW02 TIC/DIC 1.0; 2.0 0.735J 421 98.3 J

J = Estimated value.
MRL = Method Reporting Limit
NA = Not Applicable

Sample: 54MWO07 (L13080490-01), TOC

TC:Y=m*X(mg/L)+b TIC: Y =m*X (mg/L) + b

m = 36.20 m=29.78

b=6.332 b=8.713

Y =65.97 Y = 33.29

DF =1 DF =1

X=(1.65mg/L) *1=1.65 mg/L X =(0.8253 mg/L) * 1 = 0.8253 mg/L

TOC (mg/L) = TC (mg/L) - TIC (mg/L) = 1.65 — 0.8253 = 0.824 mg/L

Reported Value = 0.822 mg/L
% Difference = 0.24%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated; The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

Ud Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

"The noted laboratory quaiifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental
Laboratories, Final Version 4.2 (DoD, 2010).

*The USEPA data validation qualifiers are referenced from Region /il Modifications to the National Functional Guidslines for
Inorganic Data Review (April, 1993).




Microbac

Sample #: ' 113080490-01
Client ID: - 54MW07
Matrix: - Water

Certificate of Analysis
PrePrep Method: .N/A

Prep Method: 4151
Analytical Method: ' 415.1

Lab Report# 113080490
Lab Project #: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mossburg

Instrument: - TOC-VWP
Prep Date: N/A
Cal Date; 107/09/2013 14:51

Workgroup #: :-WG440968 Analyst: DIH Run Date: -08/13/2013 13:01
Collect Date: -08/08/2013 07:50 Dilution: 1 File ID: - TC08122013.030
Sample Tag: .01 Units: ‘mg/L
Analyte CAS # Result Qual LOoQ LOD
Total Organic Carbon Toc 0.822 v I3 1.00 0.500
J Estimated value ; the analyte concentration was less than the LOQ.
Page 1 0f8 Generated at Aug 21, 2013 12:37
Page 357

13080480 / Revision: 0 / 454 total pages
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Sample #: :113080490-01
Client ID: - 54MWO07
Matrix: Water

Prep Method: 415.1
Analytical Method: 415.1

Lab Report #

113080490

Lab Project# 2773.087
Project Name: Radford
Lab Contact: Stephanie Mosshurg
Certificate of Analysis
PrePrep Method: - N/A Instrument: - TOC-VWP

Prep Date: ‘N/A
Cal Date: . 07/09/2013 14:51

Workgroup #: "WG440968 Analyst: DIH Run Date: :08/13/2013 13:01
Collect Date: 08/08/2013 07.50 Dilution: 1 . File ID; " TC08122013,030
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Total Inorganic Carbon 0.825 J "3’ 1.00 0.500
J Estimated value ; the analyte concentration was less than the LOQ.
Page 2 of 8 Generated at Aug 21, 2013 12:37

L13080490 / Revision: 0 / 454 total pages

Page 358

Generated: 08/21/2013 12:40




Micxobac

Certificate of Analysis

Lab Report #: 113080490
Lab Project#: 2773.087

Project Name: Radford

Lab Contact: Stephanie Mossburg

Sample #: '113080490-02 PrePrep Method: N/A Instrument: “TOC-VWP -
Client ID: '54MWO07 Prep Method: 415,1 Prep Date; - N/A
Matrix: ‘Water Analytical Method:  415.1 Cal Date: - 07/09/2013 14:51
Workgroup #: 'WG440969 Analyst: - DIH Run Date: 08/13/2013 16:15
Collect Date: -08/08/2013 07:50 Diluticn: 2 File ID: ~TC08122013.045
Sample Tag: ‘DLOL Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Organic Carbon, Dissolved TOC 273 I3 2.00 1.00
Sample #: 1.13080490-02 PrePrep Method: N/A Instrument: " TOC-VWP,
Client ID: . 54MW07 Prep Method: 415,1 Prep Date: |N/A
Matrix: ‘Water Analytical Method: 415.1 Cal Date: | 07/09/2013 14:51
Workgroup #: ' WG440969 Analyst: DIH Run Date: -08/13/2013 16:15
Collect Date: :08/08/2013 07:50 Dilution: 2 File ID: ' TC08122013.045
Sample Tag: DLO1 Units: mgfL
Analyte CAS # Resuit Qual LOQ LOD
Inorganic Carbon, Dissolved 17.9 T 2.00 1.00
Sample #: :113080490-03 PrePrep Method: N/A Instrument: TOC-VWP
Client ID: - 54MWO05 Prep Method: 415.1 Prep Date: . N/A
Matrix: Water Analytical Method: 415.1 Cal Date: 07/09/2013 14:51
Workgroup #: WG440968 Analyst: DIH Run Date: '08/13/2013 13:13
Collect Date: .08/08/2013 09:05 Dilution: 1 File ID: TC08122013.031
Sample Tag: 01 Units: mgfL
Analyte CAS # Result Qual LOQ LOD
Total Inorganic Carbon 1.75 T 1.00 0.500
Sample #: 1.13080490-03 PrePrep Method: N/A Instrkument: TOC-VWP
Client ID: . 54MW05 Prep Method: 415.1 Prep Date: N/A
Matrix: ‘Water Analytical Method: 415.1 Cal Date; 07/09/2013 14:51
Workgroup #: - WG440968 Analyst: DIH Run Date: -08/13/2013 13:13
Collect Date: 08/08/2013 09:05 Dilution: 1 File ID: TC08122013.031
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Total Organic Carbon ToC 0.908 7 B 1.00 0.500
J Estimated value ; the analyte concentration was less than the LOQ.
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_ Microbac

Certificate of Analysis

Lab Report #: 113080480
Lab Project#: 2773.087

Project Name: Radford

Lab Contact: Stephanie Mossburg

Sample #: 1.13080490-04 PrePrep Method: N/A Instrument: " TOC-VWP
Client ID: - 54MW05 Prep Method: 415.1 Prep Date: :N/A
Matrix: “Water Analytical Method: 415.1 Cal Date: | 07/09/2013 14:51
Workgroup #: -WG440969 Analyst: . DIH Run Date: 108/13/2013 16:28
Collect Date: 08/08/2013 09:05 Dilution: 2 File ID: 'TC08122013,046
Sample Tag: -DLOL Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Inorganic Carbon, Dissolved 36.0 5 2.00 1.00
Sample #: 1.13080490-04 PrePrep Method: \N/A Instrument: . TOC-VWP
Client ID; ~54MW05 Prep Method: 415.1 Prep Date: . N/A
Matrix: -Water Analytical Method: 415.1 Cal Date: '07/09/2013 14:51
Workgroup #: 'WG440969 Analyst: DIH Run Date: '08/13/2013 16:28
Collect Date: -08/08/2013 09:05 Dilution: 2 File ID: ' TC08122013.046
Sample Tag: DLO1 Units: mg/L
Analyte CAS# Result Qual LOQ LOD
Organic Carbon, Dissolved TOC 5.35 E 2.00 1.00
Sample #: - 1.13080490-05 PrePrep Method: N/A Instrument; "TOC-VWP.
ClientID: 54MW03 Prep Method: 415.1 Prep Date: -N/A
Matrix: ‘Water Analytical Method: 415.1 Cal Date: |07/09/2013 14:51
Workgroup #: -\ WG440969 Analyst: DIH Run Date: '08/13/2013 18:09 .-
Collect Date: -08/08/2013 10:20 Dilution: . 1 File ID: - TC08122013.054
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Total Organic Carbon TOC 111 E 1.00 0.500
Sample #: 113080490-05 PrePrep Method: N/A Instrument: - TOC-VWP
Client ID: - 54MW03 Prep Method: 415.1 Prep Date: N/A
Matrix: Water Analytical Method: 415.1 Cal Date: [07/09/2013 14.51
Workgroup #: \WG440969 Analyst: DIH Run Date: -08/13/2013 18:09
Collect Date: :08/08/2013 10:20 Dilution: 1 File ID: TC08122013.054
Sample Tag: 01 Units: mg/L
Analyte CAS # Resuit Qual LOQ LoD
Total Inorganic Carbon 0.597 3 T 1.00 0.500
J Estimated value ; the analyte concentration was less than the LOQ.
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Microbac

Certificate of Analysis

Lab Report#: 113080490
Lab Preject#: 2773.087

Project Name: Radford

Lab Contact: Stephanie Mossburg

Sample #: ' 1.13080490-06 PrePrep Method: N/A Instrument: - TOC-VWP
Client ID; ~:54MWO03 Prep Method: 4151 Prep Date: ‘N/A
Matrix: -“Water Analytical Method: 415.1 Cal Date: 07/09/2013 14:51
Workgroup #: -WG440969 Analyst: DIH Run Date: .08/13/2013 16:42
Collect Date: '08/08/2013 10:20 Dilution: 2 File ID: TC08122013.047
Sample Tag: ‘DLO1 Units: mg/L
Analyte CAS # Resuit Qual LOQ LOD
Organic Carbon, Dissolved TOC 5.77 2} 2.00 1.00
Sample #: '1.13080490-06 PrePrep Method: N/A Instrument: TOC-VWP
Client ID: - 54MW03 Prep Method: 415.1 Prep Date: . N/A
Matrix: Water Analytical Method: 415.1 Cal Date: '07/09/2013 14:51
Workgroup #: 'WG440969 Analyst: DIH Run Date: 08/13/2013 16:42
Collect Date: .08/08/2013 10:20 Dilution: 2 File ID: ' TC08122013.047
Sample Tag: DLO1 Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Inorganic Carbon, Dissolved 53.1 T 2.00 1.00
Sample #: - 113080490-07 PrePrep Method: N/A Instrument: - TOC-VWP
Client ID: -54MW02 Prep Method: 415.1 Prep Date: ‘N/A
Matrix: ‘Water Analytical Method: 415.1 Cal Date: 07/09/2013 14:51
Workgroup #: WG440969 Analyst: DIH Run Date: 08/13/2013 18:21
Collect Date: '08/08/2013 11:35 Dilution: 1 File ID: 'TC08122013.055
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Total Organic Carbon TOC 1.50 E 1.00 0.500
Sample #: - 1.13080490-07 PrePrep Method: N/A Instrument: TOC-VWP
Client ID: 54MW02 Prep Method: 415.1 Prep Date: ‘N/A
Matrix: ~Water Analytical Method: 415.1 Cal Date: 07/09/2013 14:51
Workgroup # WG440969 Analyst: DIH Run Date: -08/13/2013 18:21
Collect Date: 08/08/2013 11:35 Dilution: 1 File ID: TC08122013.055
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Total Inarganic Carbon 0.735 J - 1.00 0.500
J Estimated value ; the analyte concentration was less than the LOQ.
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' M;crobac

Certificate of Analysis

Lab Report #: 113080490
Lab Project #: 2773.087

Project Name: Radford

Lab Contact: Stephanie Mossburg

Sample #: '1.13080490-08 PrePrep Method: N/A Instrument: TOC-VWP
Client ID: -54MW02 Prep Method: 415.1 Prep Date: ‘N/A
Matrix: -Water Analytical Method: 415.1 Cal Date: 107/09/2013 14:51
Workgroup #: .\WG440969 Analyst: DIH Run Date: 08/13/2013 16:55
Collect Date: ' 08/08/2013 11:35 Dilution: 2 File ID: TC08122013,048
Sample Tag: DLOL Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Inorganic Carbon, Disscived 42,1 T 2.00 1.00
Sample #: . L13080490-08 PrePrep Method: N/A Instrument: "TOC-VWP,
Client ID: - 54MW02 Prep Method: '415.1 Prep Date: -N/A
Matrix: - Water Analytical Method: 415.1 Cal Date: - 07/09/2013 1451
Workgroup #: WG440969 Analyst: DIH Run Date: 08/13/2013 16:55
Collect Date: . 08/08/2013 11:35 Dilution: 2 File ID: ' TC08122013.048
Sample Tag: DLO1 Units: mg/l.
Analyte CAS # Result Qual LOQ LoD
Organic Carbon, Dissolved TOC 4.95 E,’ 2.00 1.00
-Samplet—I-13086400-88- PrePrep Method: N/A Instrument: TOC-VWP
—€lientB—54WWE 3w Prep Method: 415.1 Prep Date: N/A
Matrix: ‘Water Analytical Method: 415.1 Cal Date: :07/09/2013 14:51
Workgroup #: \WG440969 Analyst: DIH Run Date:  08/13/2013 18:33
Collect Date: :08/08/2013 11:35 Dilution: 1 File ID: ' TC08122013.056
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Jotal Innrgnnir Cathaon £ 160 8:566
U Analyte was not detected. The concentration is below the reported LOD.
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CB&l Federal Services, LLC (CFS)
4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBIfederalservices.com

MEMORANDUM
TO: Tim Leahy, CFS Radford Army Ammunition Plant (RFAAP) Project Manager
FROM: Eric Malarek, CFS RFAAP Project Chemist

SUBJECT: RFAAP Data Validation — Perchlorate
Microbac Laboratories, Inc. L13080490

DATE: March 18, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at Main
Manufacturing Area at RFAAP for SWMU54 RFI/IM on August 8, 2013. Aqueous samples were analyzed
for perchlorate analysis using liquid chromatography mass spectroscopy (LC/MS) SW-846 method 6850
Modified by Microbac Laboratories. A total of four agueous samples were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample iD Lab Sample ID
54MW07 1.13080490-01 54MW03 1.13080490-05
54MWO05 1.13080490-03 54MW02 1L13080490-07

Data were reviewed and validated by Eric Malarek using a combination of project QAPP, DoD Quality
Systems Manual for Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), DoD
Perchlorate Handbook August, Rev1, Change 1, 2007 (DoD, 2007), method-specific criteria, and
laboratory SOP criteria. The data qualifier scheme was consistent with the Region Il Modifications to the
National Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are
presented in Table 1. Data associated with parameters in compliance with quality control specifications
have not been qualified. Data associated with parameters that did not comply with quality control
specifications and directly impacted project data have been qualified in accordance with USEPA Region llI
specifications.




Table 1 Laboratory Performance Criteria

Parameter

Holding Times and Preservation

Instrument Performance Check

Initial and Continuing Calibration

Blank Analysis

Internal Standards

Interference Check Sample

Laboratory Control Sample (LCS)

Matrix Spike (MS) and Spike Duplicate (MSD)

Field Duplicate

Qualified
Yes No
X
X
X
X
X
X
X
X
X
X

Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

318/

Eric Malarek, Chemist

Date




RFAAP VALIDATION REPORT
PERCHLORATE REVIEW
SDG L.13080490

I-Holding Times and Preservation

The primary objective is to ascertain the validity of results based on the holding time of the sample from
time of collection to time of sample analysis. For perchlorate analysis, aqueous samples are received
and stored at cool @4°C+2°C with a maximum holding time of 28 days from collection (DoD Perchlorate
Handbook criteria).

e Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 08/08/13, the coolers were received on 08/09/13 by the primary
laboratory (Microbac Laboratories, Inc.) at 3.0°C and 2.0°C. Al criteria were met. No qualifiers were
applied.

« Holding Time Review: The aqueous samples were collected on 08/08/13 for perchlorate analysis.
The aqueous samples were prepped and analyzed on 08/14/13. Sample collection dates may be
found on the attached form 1s. All holding time criteria were met. No qualifiers were applied.

{I-Instrument Performance Check

LC/MS instrument performance checks are performed to ensure mass resolution, identification and, to
some degree, sensitivity. The analysis of the instrument performance check solution must be performed
at the beginning of each 12-hour period during which samples are analyzed.

e The instrument performance check, 80-Perchlorate, met the mass calibration criteria.  No
qualification was applied.

lll-Initial and Continuing Calibration

Requirements for satisfactory instrument calibration are established to ensure that the instrument is
capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is
_capable of acceptable performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Perchlorate: 1- blank (<1/2MRL DoD Perchlorate Handbook)
5 — standards (r>0.995 or RSD<20% DoD Perchlorate Handbook)
ICV (£15%D DoD Perchlorate Handbook)
CCVI/ICS ($15%D DoD Perchlorate Handbook)
LODV (+30%D DoD Perchlorate Handbook)

« For aqueous perchlorate initial calibration performed on 07/12/13 on instrument LCMSH, all criteria
were met for all target compounds (RSDs20%). All ICV/CCV/ICS/LODV standards were within
criteria. No qualifiers were applied. Perchlorate was determined using linear regression method with
correlation coefficients 20.995 for primary and confirmation columns. Samples 54MWO07 (L13080490-
01), 54MWO05 (L13080490-03), 54MW03 (L.13080490-05), and 54MW02 (L13080490-07) apply to this
initial and continuing calibrations.




IV-Blanks

The purpose of blank analyses is to determine the presence and magnitude of contamination problems
resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. No contaminants should be detected in any of the associated
blanks >MDL. The DoD Perchlorate Handbook criterion specifies all concentrations should be less than
14 MRL for method blanks. Positive sample results are reported and qualified “B", if the concentration of
the compound in the sample is <5 times (5x) the maximum amount for target compounds. Table 2
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one. The
rinse blank 54RB080713 (L13080428-09) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis QC Blank ID Compound Max Conc. Action Level B qualified samples
Date ug/lL g/l (for this SDG)
08/14/13 ICB/CCBs All perchlorate </aMRL NA NA None
08/14/13 WG441352-02 All perchiorate <¥aMRL NA NA None
08/13/13 54RB080713 All perchlorate <¥aMRL NA NA None

MRL = Method Reporting Limit.
NA = Not Applicable.

V-Internal Standards

Internal standards performance criteria ensure that LC/MS sensitivity and response are stable during
every analytical run. Internal standard area counts for samples and blanks must not vary by more than a
factor of two (-50% to +100%) from the associated calibration standard. The DoD Handbook specifies
retention times (RT) 1.0 + 2% of last calibration standard and the ratio of RT of sample to standard should
be 3.06 and fall between 2.3 and 3.8. The internal standard peak area responses should fall between
50% to 150% recoveries.

e All criteria were met. No qualifiers were applied.

Vli-Interference Check Sample (ICS)

The LCMS interference check sample (ICS) verifies inter-element and background correction factors.
LCMS Interference Check is performed at the beginning and end of each sample analysis run. Control
limits are 70-130% (DoD QSM limits 70-130%).

e All criteria were met. No qualifiers were applied.

Vil-Laboratory Control Sample
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step during
the analysis, including the sample preparation. DoD Perchlorate Handbook and laboratory aqueous limits

are 80-120%.

e Sample WG441352-03 was used as aqueous LCS for perchlorate analysis dated 08/14/13. All
criteria were met. No qualifiers were applied. Samples 54MWO07 (L13080490-01), 54MWO05
(L13080490-03), 54MWO03 (L13080490-05), and 54MW02 (L13080490-07) apply to this LCS sample.




VilI-Matrix Spike (MS) and Spike Duplicate (MSD)

Matrix Spike (MS) and Spike Duplicate (MSD) are generated to determine long-term accuracy and
precision of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. Specific criteria include the analyses of matrix
spike samples at a frequency of one MS/MSD per 20 samples of similar matrix. MS/MSD recoveries and
relative percent differences between MS recoveries should be within the specified limits. DoD
Perchlorate Handbook limits are 80-120%; RPD<15%. The laboratory limits are 80-120%; RPD=15%.

e Sample 54MW02 (L13080490-07) was used as aqueous MS/MSD for perchlorate analysis dated
08/14/13. Perchlorate (70%) was below criteria. The parent spiked sample was qualified “L” bias low
based upon the low recovery. The RPD for the MS/MSD was within criteria limits. Samples 54MW07
(L13080490-01), 54MWO05 (L13080490-03), 54MW03 (L13080490-05), and 54MWO02 (L13080490-07)
apply to this MS/MSD sample.

IX-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment.
Precision control criterion was established at 25% RPD for the agueous samples.

e No aqueous field duplicate was analyzed for perchlorate with this SDG; therefore, it was not
evaluated.

X-Quantitation Verification and Data Review

The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following
calculations were performed for verification.

o Any sample value >MDL and <MRL or <3*MDL (whichever was greater) was qualified as estimated,
HJ.))

Sample: 54MW02 (L13080490-07), Perchlorate
Y=mX+b

Y = Response Ratio = Sample Area/Area Internal Standard O18LP
m = slope of curve

X = Amount Ratio = Conc. Analyte/Conc. Internal Std.

b = Y-intercept

Given:

m=1.37

b = 0.00457

Y = Area = 97300/350000 = 0.278
X=0.1996




Conc. pg/L = (Ax * Gis * DF)
where: Conc. = Sample concentration in ng/L

AX = Amount Ratio = Conc. Analyte/Conc. Internal Standard
Cis = Conc. Of internal Standard (pg/l)
DF = Dilution factor

Conc. pg/L = (0.1996 * 5 * 1) = 1.00 pg/L (Signal #1)

Reported Value = 1.00 pg/L
% Difference = 0.0%
Values were within 10% difference




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

u Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
{using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers’

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

Ud Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a faboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental
Laboratories, Final Version 4.2 (DoD, 2010).

*The USEPA data validation qualifiers are referenced from Region Ill Modifications to the National Functional Guidelines for
Inorganic Data Review (April, 1993).




Microbac

Certificate of Analysis

Lab Report#: 113080490
Lab Project#: 2773.087

Project Name: Radford

Lab Gontact: Stephanie Mossburg

Sample #: :1.13080490-01 PrePrep Method: N/A Instrument; LCMS1
Client ID: -54MWO07 Prep Method: 6850 Prep Date: 108/14/2013 13:30
Matrix: ‘\Water Analytical Method: 6850 Cal Date: 07/12/2013 13:15
Workgroup #: 'WG441352 Analyst: JWR Run Date: '08/14/2013 16:39
Collect Date: :08/08/2013 07:50 Dilution: 1 File ID: 11 M.LM22111
Sample Tag: 01 Units: ug/L
Analyte CAS # Result Qual LOQ LOD
Perchiorate 14797-73-0 0.370 0.200 0.100
Sample #: 113080490-03 PrePrep Method: N/A Instrument: ‘LCMS1
Client ID:  54MW05 Prep Method: 6850 Prep Date: :08/14/2013 13:30
Matrix: ‘Water Analytical Method: 6850 Cal Date: :07/12/2013 13:15
Workgroup #: WG441352 Analyst: JWR Run Date: - 08/14/2013 16:58
Collect Date: - 08/08/2013 09:05 Dilution: 1 File ID: -1LM.LM22112
Sample Tag: 01 Units: ug/L
Analyte CAS # Result Qual LOQ LOD
Perchlorate 14797-73-0 0.389 0.200 0.100
Sample #: 113080490-05 PrePrep Method: N/A Instrument: - L.CMS1
Client ID: 54MWO03 Prep Method: 6850 Prep Date: 08/14/2013 13:30
Matrix: Water Analytical Method: 6850 Cal Date: 07/12/2013 13:15
Workgroup #  WG441352 Analyst: JWR Run Date: 08/14/2013 17:17
Collect Date: 08/08/2013 10:20 Dilution: 1 File ID: .1LM.LM22113
Sample Tag: 01 Units: ug/t
Analyte CAS # Result Qual LOQ LOD
Perchlorate 14797-73-0 0.446 0.200 0.100
Sample #: - 113080490-07 PrePrep Method: N/A Instrument: LCMS1
Client ID: . 54MW02 Prep Method: 6850 Prep Date: 08/14/2013 13:30
Matrix: Water Analytical Method: 6850 Cal Date: 07/12/2013 13:15
Workgroup #: ‘WG441352 Analyst: JWR Run Date: 08/14/2013 15:42
Collect Date: - 08/08/2013 11:35 Dilution: 1 File ID: “1LM.LM22108
Sample Tag: 01 Units: ug/L
Analyte CAS # Result Qual LOQ LOD
Perchlorate 14797-73-0 1.00 L 0.200 0.100
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CB&l Federal Services, LLC (CFS)
4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM
TO: Tim Leahy, CFS Radford Army Ammunition Plant (RFAAP) Project Manager
FROM: Eric Malarek, CFS RFAAP Project Chemist

SUBJECT: RFAAP Data Validation — Explosives
Microbac Laboratories, Inc, SDG 1.13080490

DATE: March 18, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at Main
Manufacturing Area at RFAAP for SWMU54 RFI/IM on August 8, 2013. Samples were analyzed for select
explosives using USEPA SW846 Method SW-846 8330B for aqueous matrices. A total of four aqueous
samples were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW07 L13080490-01 54MW03 L13080490-05
54MW05 L13080490-03 54MW02 L13080490-07

Data were reviewed by Eric Malarek and validated using a combination of project QAPP, Quality Systems
Manual for Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010) (DoD QSM),
method-specific criteria, and laboratory SOP criteria. The data qualifier scheme was consistent with the
Region Il Modifications fo the National Functional Guidelines for Organic Data Review (September
1994). Parameters evaluated are presented in Table 1. Data associated with parameters in compliance
with quality control specifications have not been qualified. Data associated with parameters that did not
comply with quality control specifications and directly impacted project data have been qualified in
accordance with USEPA Region Il specifications.




Table 1 Laboratory Performance Criteria

Qualified Parameter
Yes No

Holding Times and Preservation

Blank Analysis

Initial Calibration

Continuing Calibration

System Monitoring Compounds
Laboratory Control Sample

Matrix Spike/Spike Duplicate

Field Duplicate

X Quantitation Verification and Data Review

x XXX XXX

The quality of data collected in support of this sampling activity is considered acceptable with noted
qualifications.

O e 3/12/14

Eric Malarek, Chemist Date




RFAAP VALIDATION REPORT
EXPLOSIVES REVIEW
SDG L13080490

I-Holding Times and Preservation

The objective is to ascertain the validity of results based on the holding time of the sample from time of
collection to time of sample extraction and analysis. Holding time criteria: For aqueous samples, explosive
compounds are shipped cooled (@4°C + 2°C) with a maximum holding time of 7 days from sample
collection to preparative extraction and 40 days from preparative extraction to determinative analysis
(USEPA criteria).

+ Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 08/08/13, the coolers were received on 08/09/13 by the primary
laboratory (Microbac Laboratories, Inc.) at 3.0°C and 2.0°C. All criteria were met. No qualifiers were
applied.

s Holding Time Review: The aqueous samples were collected on 08/08/13. The samples were
extracted on 08/14/13 and were analyzed on 08/15/13 for explosives. Sample collection dates may
be found on the attached form 1s. All criteria were met. No qualifiers were applied.

lI-Blank Analysis

The purpose of laboratory or field blank analyses is to determine the existence and magnitude of
contamination problems resulting from laboratory or field activities. One method blank per analytical
batch must be run on each instrument used to analyze samples. No contaminants should be present in
the blanks. The DoD QSM criterion specifies all concentrations should be less than one-half MRL.
Positive sample results are reported and qualified “B”, if the concentration of the compound in the sample
is <5 times (5x) the maximum amount for explosive target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank
54RB080713 (L13080428-09) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis QC Blank ID Compound Max Conc. Action Level B qualified samples
Date pg/L pg/l (For this SDG)

08/15M3 | WG441278-01 All target explosives <¥2MRL NA NA None

08/15/13 54RB080713 All target explosives <¥2MRL NA NA None

NA = Not Applicable
MRL = Method Reporting Limit
MDL = Method Detection Limit




lll-Initial Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds.
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the
beginning of the analytical run. The DoD QSM specifies that the correlation coefficient must be 20.995, the
coefficient of determination 20.99, and/or the percent relative standard deviation (%RSD) must be <20%.

e For the explosives initial calibration performed on 03/20/13 on instrument HPLCS5, all criteria were met
for target explosives compounds. All target compounds were determined using linear regression with
correlation coefficients 20.995. No qualifiers were applied. Samples 54MW07 (L13080490-01),
54MWO05 (L13080490-03), 54MWO03 (L13080490-05), and 54MW02 (L13080490-07) apply to this
initial calibration.

IV-Continuing Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds.
Continuing calibration standards are analyzed after every 10 injections, and at the end of the analysis
sequence. The DoD QSM specifies that the percent difference (%D) from initial calibration should be no

greater than £20%.

« For explosives initial calibration verification performed on 03/20/13 @17:40 on instrument HPLCS, all
criteria were met for target compounds. No qualifiers were applied. No aqueous field samples were
reported using this initial verification calibration.

e For explosives continuing calibration performed on 08/14/13 @23:07 on instrument HPLCS5, all criteria
were met. No qualifiers were applied. No aqueous field samples were reported using this continuing
calibration.

o For explosives continuing calibration performed on 08/15/13 @07:14 on instrument HPLCS, all criteria
were met. No qualifiers were applied. No aqueous field samples were reported using this continuing
calibration.

e For explosives continuing calibration performed on 08/15/13 @19:17 on instrument HPLCS5, all criteria
were met. No qualifiers were applied. Field samples 54MW07 (L13080490-01), 54MW05
(L13080490-03), 54MW03 (L13080490-05), and 54MW02 (L13080490-07) were reported using this
continuing calibration.

» For explosives continuing calibration performed on 08/16/13 @01:26 on instrument HPLC5, all criteria
were met. No qualifiers were applied. No aqueous field samples were reported using this continuing
calibration.

V-System Monitoring Compound (Surrogates)

Laboratory performance on individual samples is established by means of spiking activities. The percent
recovery (%R) for all samples and blanks must be within the laboratory control limits. DoD surrogate
recovery limits are specified in Table G-3 of the DoD QSM (DoD, 2010). If the surrogate is not listed, then

the laboratory criteria shall be used.

Aqueous Criteria: 1,2-dinitrobenzene (50-150%)

o Al criteria were met. No qualifiers were applied.




Vi-Laboratory Control Sample

Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs)
must be within the laboratory control limits. DoD QSM aqueous LCS recovery limits are specified in Table
G-12 of the DoD QSM (DoD, 2010). If the compound is not listed, then the laboratory criteria shall be
used.

e Sample WG441278-02 was used as the aqueous LCS for the explosives analysis on 08/15/13. Al
criteria were met. No qualifiers were applied. Samples 54MWO07 (L13080490-01), 54MW05
(L13080490-03), 54MWO03 (L13080490-05), and 54MW02 (L.13080490-07) apply to this LCS.

Vil-Matrix Spike/Matrix Spike Duplicate

Data for matrix spike/matrix spike duplicates (MS/MSD) are generated fo determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative
percent difference (RPD) must be within the laboratory control limits. DoD QSM aqueous MS/MSD
recovery limits follow the LCS criteria and are specified in Table G-12 of the DoD QSM (DoD, 2010). If
the compound is not listed, then the laboratory criteria shall be used. The DoD QSM aqueous precision
limit for explosives is £20% RPD.

e Sample 54MW02 (L13080490-07) was used as the aqueous MS/MSD for the explosives analysis on
08/15/13. Target compound 4-nitrotoluene (200%; RPD=74.4%) was outside criteria. For all other
target compounds, all criteria were met. Target compound 4-nitrotoluene was non-detect for the
spiked sample; therefore, was qualified estimated "UJ” based upon the high RPD. Samples 54MW07
(L13080490-01), 54MWO05 (L13080490-03), 54MWO03 (L13080490-05), and 54MWO02 (L.13080490-07)
apply to this MS/MSD.

VIlI-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment.
Precision control criterion was established at 50% RPD for the aqueous samples.

e No aqueous field duplicate was analyzed for explosives with this SDG; therefore, it was not
evaluated.




IX-Quantitation Verification and Data Review

The accuracy of analytical results was verified through the calculation of several parameters. The
calculation was based calibration factors. The absolute percent difference (%D) between the calculated and
the reported value must be within 10% difference. All positive values must have less than or equal to 40%

RPD between the primary and secondary columns.

e All values >MDL and <MRL or <3*MDL (whichever was greater) were qualified as estimated “J" (if

required).

* Any positive detections were confirmed by mass spectrum (MS) analysis. All MS confirmations were
within criteria for all detected target analytes in this SDG. No qualifiers were applied.

Sample: 54MW02 (.13080490-07), 4-amino-2,6-dinitrotoluene
Y=mX+b

Y = Area of target compound for sample
m = slope of curve

X = Amount on column

b = Y-intercept

Given:
m = 0.28909729
b =-1.8106455

Y = Area = 23.70696
X =88.27

Conc. pg/L = (Ax * Vt * DF) / (Vs)
where: Conc. = Sample concentration in pg/L

Ax = Amount of compound being measured (ug/L).
Vit = Volume of total extract (mL) from bench sheet.
Vs = Volume of sample extracted (mL).

DF = Dilution factor

Conc. pg/L = (491.30 * 10 * 1) / (900) = 0.981 pg/L (Signal #1)

Reported Value = 0.981 pg/L
% Difference = 0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region Il Data Validation Qualifiers®

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm resuit.

B Not detected substantially above the level of the reported in
laboratory or field blanks.

J Analyte present. Reported value may not be accurate or precise.

UJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

"The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the

laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental
Laboratories, Final Version 4.2 (DoD, 2010).

*The USEPA data validation qualifiers are referenced from Region /Il Modifications to the National Functional Guidelines for Organic
Data Review (September 1994).




Lab Report #

113080490

— — Lab Project# 2773.087
MiCtOb ac Project Name: Radford
e e Lab Contact: Stephanie Mossburg
Certificate of Analysis
Sample #: °113080490-01 PrePrep Method: N/A Instrument: HPLC5
Client ID: - "54MWO07 Prep Méthod: METHOD Prep Date:  08/14/2013 08:00
Matrix: -Water Analytical Method: 83308 Cal Date: 03/20/2013 17:.01
Workgroup #: 'WG441348 Analyst: JWR Run Date: :08/15/2013 19.56
Collect Date: ~08/08/2013 07,50 Dilution: 1 File ID: 5L010821.F k
Sample Tag: .01 Units: ug/L
Analyte CAS # Resuit Qual LOQ LOD
1,3-Dinitrobenzene 99-65-0 u 112 0.281
2,4-Dinitrotoluene 121-14-2 u 1.12 0.281
2,6-Dinitrotoluene 606-20-2 8] 1.12 0.281
2,4,6-Trinitrotoluene 118-96-7 U 112 0.281
2-Amino-4,6-dinitrotoluene 35572-78-2 U 1.12 0.281
2-Nitrotoluene 88-72-2 U 112 0.281
4-Nitrotoluene 99-99-0 U 1.12 0.281
4-Amino-2,6-dinitrotoluene 19406-51-0 U 112 0.281
RDX 121-82-4 u 1.12 0.281
Nitroglycerin 55-63-0 u 1.12 0.281
Surrogate Recovery Lower Limit Upper Limit Q
1,2-Dinitrobenzene 92.5 50 150
U Analyte was not detected. The concentration is below the reported LOD. J
Page 1 of 6 Generated at Aug 21, 201.3 12:37
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Certificate of Analysis

Lab Report #
Lab Project #:
Project Name:
Lab Contact:

113080490
2773.087

Radford

Stephanie Mossburg

Sample #: ':113080490-03 PrePrep Method: N/A Instrument: 'HPLC5
Client ID: ' 54MWO05 Prep Method: "METHOD Prep Date: :08/14/2013 08.00
Matrix: “Water Analytical Method: 8330B Cal Date: - 03/20/2013 17.01
Workgroup #: 'W(G441348 Analyst: JWR Run Date: - 08/15/2013 20:35
Collect Date: :08/08/2013 08:05 Dilution: 1 File ID: '5L.010822.F
Sample Tag: 01 Units: ug/L
Analyte CAS # Result Qual LOQ LOD
1,3-Dinitrobenzene 98-65-0 u 1.20 0.301
2,4-Dinitrotoluene 121-14-2 U 1.20 0.301
2,6-Dinitrotoluene 606-20-2 U 1.20 0.301
2,4,6-Trinitrotoluene 118-96-7 U 1.20 0.301
2-Amino-4,6-dinitrotoluene 35572-78-2 U 1.20 0.301
2-Nitrotoluene 88-72-2 u 1.20 0.301
4-Nitrotoluene 99-99-0 U 1.20 0.301
4-Aminc-2,6-dinitratoluene 19406-51-0 u 1.20 0.301
RDX 121-82-4 U 1.20 0.301
Nitroglycerin 55-63-0 U 1.20 0.301
Surrogate Recovery Lower Limit Upper Limit Q
1,2-Dinitrobenzene 89.5 50 150
U Analyte was not detected. The concentration is below the reporied LOD. J
Page 2 of 6 Generated at Aug 21, 2013 12:37
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~ Microbac

Sample #:; 'L13080490-05
Client ID: . 54MW03

Certificate of Analysis

PrePrep Method:
Prep Method:

Lab Report #
Lah Project #
Project Name:

Lab Contact:

113080490
2773.087

Radford

Stephanie Mossburg

N/A Instrument: HPLC5

METHOD

::Prep Date: -08/14/2013 08:00

Matrix: Water Analytical Method: 83308 Cal Date: ‘03/20/2013 17:01
Workgroup #: 'W(G441348 Analyst: JWR Run Date: '08/15/2013 21:14
Collect Date: 08/08/2013 10:20 Dilution: 1 File ID: 51010823.F
Sample Tag: 01 Units: ug/L

Analyte CAS # Result Qual LOQ LOD
1,3-Dinitrobenzene 99-65-0 U 141 0.278
2,4-Dinitrotoluene 121-14-2 U 1.11 0.278
2,6-Dinitrotoluene 606-20-2 U 111 0.278
2,4,6-Trinitrotoluene 118-86-7 U 111 0.278
2-Amino-4,6-dinitrotoluene 35572-78-2 U 111 0.278
2-Nitrotoluene 88-72-2 U 1.11 0.278
4-Nitrotoluene 99-99-0 U 111 0.278
4-Amino-2,6-dinitrotoluene 19406-51-0 U 111 0.278
RDX 121-82-4 U 111 0.278
Nitroglycerin 55-63-0 U 111 0.278

Surrogate Recovery Lower Limit Upper Limit Q
1,2-Dinitrobenzene 95.5 50 150
U Analyte was not detected. The concentration is below the reported LOD.
Page 3 of 6 Generated at Aug 21, 2013 12:37
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Lah Report # 113080490
Lab Project#: 2773.087

V Mictﬂbac . Project Name: Radford

Lab Contact: Stephanie Mossburg

Cettificate of Analysis

Sample #: 1.13080490-07 PrePrep Method: ‘N/A Instrument: "HPLCS
Client ID: ~54MW02 Prep Method: METHOD Prep Date: '08/14/2013 08:00
Matrix: -Water Analytical Method: 8330B Cal Date: 103/20/2013 17:01
Workgroup #: 'WG441348 Analyst: - JWR Run Date: '08/15/2013 2153
Collect Date: '08/08/2013 11:35 Dilution: 1 File ID; 5L010824.F.
Sample Tag: 01 Units: ug/L
Analyte CAS # Result Qual LOQ LoD
1,3-Dinitrobenzene 99-65-0 u 141 0.278
2.4-Dinitrotoluene 121-14-2 U 1.41 0.278
2,6-Dinitrotoluene 606-20-2 U 111 0.278
2,4,6-Trinitrotoluene 118-96-7 0.974 J T 111 0.278
2-Amino-4,6-dinitrotoluene 35572-78-2 1.53 1.11 0.278
2-Nitrotoluene 88-72-2 U 1.41 0.278
4-Nitrotoluene 99-99-0 u 3| tn 0.278
4-Amino-2,6-dinitrotoluene 19406-51-0 0.981 J ’i“)‘“ 1.11 0.278
RDX 121-82-4 U 1.11 0.278
Nitroglycerin 55-63-0 U 1.11 0.278
Surrogate Recovery Lower Limit Upper Limit Q
1,2-Dinitrobenzene 93.4 50 150
J Estimated value ; the analyte concentration was less than the LOQ.
U Analyte was not detected. The concentration is below the reported LOD.
Page 4 of 6 Generated at Aug 21, 2013 12:37
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CB&l Federal Services, LLC (CFS)
4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM
TO: Tim Leahy, CFS Radford Army Ammunition Plant (RFAAP) Project Manager
FROM: Eric Malarek, CFS RFAAP Project Chemist

SUBJECT: RFAAP Data Validation — Chloride, Nitrate, and Sulfate
Microbac Laboratories, Inc. L13080490

DATE: March 18, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at
Main Manufacturing Area at RFAAP for SWMU54 RFI/IM on August 8, 2013. Samples were analyzed for
the anions chloride, nitrate, and sulfate using USEPA SW-846 9056. A total of four aqueous samples
were validated. The sample IDs are:

Field Sample ID Lab Sampie ID Field Sample ID Lab Sample ID
54MW07 L13080490-01 54MWO03 L13080490-05
54MW05 1.13080490-03 54MW02 L13080490-07

Data were reviewed and validated using a combination of project QAPP, DoD Quality Systems Manual for
Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), and method-specific
criteria. The data qualifier scheme was consistent with the Region /Il Modifications to the National
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in
Table 1. Data associated with parameters in compliance with quality control specifications have not been
qualified. Data associated with parameters that did not comply with quality control specifications and
directly impacted project data have been qualified in accordance with USEPA Region Il specifications.




Table 1 Laboratory Performance Criteria

Qualified

Parameter

Yes No

Holding Times and Preservation

Initial and Continuing Calibration

Blank Analysis

Laboratory Control Sample

Laboratory Duplicate Sample

Matrix Spike and Spike Duplicate

DX XXX X

Field Duplicate Sample

Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

Eric Malarek, Chemist

3/18/14

Date




RFAAP VALIDATION REPORT
ANIONS REVIEW
SDG L13080490

I-Holding Times and Preservation
The primary objective is to ascertain the validity of results based on the holding time of the sample from

time of collection to time of sample analysis. Holding time criteria: Cool 4°C+2°C and 28 days for sulfate
and chloride and Cool to 4°C+2°C with H,SO, to pH<2 and 2 days for nitrate. The dates and times were
compared between the sample collection and laboratory analysis (USEPA criteria).

Temperature Review. The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 08/08/13, the coolers were received on 08/09/13 by the primary
laboratory (Microbac Laboratories, Inc.) at 3.0°C and 2.0°C. All criteria were met. No qualifiers were
applied.

Holding Time Review: Samples were collected on 08/08/13. The samples were prepped and
analyzed on 08/09/13 for chloride, sulfate, and nitrate analysis. Sample collection dates may be
found on the attached form 1s. All holding time criteria were met. No qualifiers were applied.

ll-Initial and Continuing Calibration

Requirements for satisfactory instrument calibration are established to ensure that the instrument is
capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is
capable of acceptable performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Anions: 1 = blank

5 — standards (>0.995 or r*20.99)
ICVICCV (90-110%)
Method Reporting Limit (MRL) (75-125%)

Chloride, sulfate, and nitrate analysis was calibrated on 07/23/13 using linear equation techniques.
All coefficients of determinations were 20.99 for chloride, sulfate, and nitrate. All ICV/CCV/MRL
criteria were met for all anions and runs. No qualifiers were applied. Samples 54MWO07 (1.13080490-
01), 54MWO05 (L13080490-03), 54MWO03 (L13080490-05), and 54MW02 (L13080490-07) apply to
these initial and continuing calibrations.




lli-Blank Analysis

The purpose of blank analyses is to determine the presence and magnitude of contamination problems
resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. Calibration blanks were analyzed initially and at a 10% frequency
thereafter for each batch. No contaminants should be detected in any of the associated blanks >MDL.
The DoD QSM criteria specifies all concentrations should be less than “%2MRL (<MRL for common
laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate esters) and
<2MDL for the calibration blanks. Positive sample results are reported and qualified “B”, if the
concentration of the compound in the sample is <10 times (10x) the maximum amount in any blank for the
common laboratory contaminants methylene chloride, acetone, 2-butanone, and phthalate esters, or 5
times (5x) the maximum amount for other target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank
54RB080713 (L13080428-09) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis Analysis QC Biank ID Max Conc. | Action Level B qualified samples
Date mg/L mg/L (for this SDG)
08/09/13 Chloride ICB/CCBs <LOD NA None
08/09/13 Sulfate ICB/CCBs <LOD NA None
08/09/13 Nitrate ICB/CCBs <LOD NA None
08/09/13 Chloride WG440828-01 <V:MRL NA None
08/09/13 Sulfate WG440828-01 <¥:MRL NA None
08/09/13 Nitrate WG440828-01 <¥:MRL NA None
08/09/13 Chloride 54RB080713 0.117 0.585 None
08/09/13 Sulfate 54RB080713 <¥MRL NA None
08/09/13 Nitrate 54RB080713 <¥:MRL NA None

LOD = Limit of Detection

MRL = Method Reporting Limit
MDL = Method Detection Limit
NA = Not Applicable

IV-Laboratory Control Sample

The laboratory control sample (LCS) serve as a monitor of the overall performance of each step during

the analysis, including the sample preparation. LCS are generated to determine long-term accuracy of

the analytical method on various matrices and to demonstrate acceptable compound recovery by the
laboratory at the time of sample analysis. Per DoD QSM, all LCS results must fall within the specified
control limits:

Anions: 90-110% (DOD QSM = 80-120%)

+ Sample WG440828-02 was used as the aqueous LCS for chloride, sulfate, and nitrate analysis on
08/09/13. All criteria were met. No qualifiers were applied. Samples 54MW07 (L13080490-01),
54MW05 (L13080490-03), 54MWO03 (L13080490-05), and 54MW02 (L13080490-07) apply to this
LCS.

V-Duplicate Sample Analysis

Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory
at the time of analysis. Duplicate analysis is performed to generate data in order to determine the iong-
term precision of the analytical method on various matrices. Per DoD QSM, RPDs must be within
established control limits (<20%RPD).

* No site lab duplicate was performed with this SDG; therefore, was not evaluated.

Vi-Matrix Spike and Matrix Spike Duplicate

Matrix spikes (MSs) and MSDs are generated to determine long-term precision and accuracy of the
analytical method on various matrices and to demonstrate acceptable compound recovery by the
laboratory at the time of sample analysis. Specific criteria include the analyses of matrix spike samples at




a frequency of one MS/MSD per 20 samples or preparatory batch of similar matrix. Per DoD QSM,
MS/MSD recoveries and RPDs should be within the specified limits:

Anions: 90-110%; RPDs20% (DOD QSM = 80-120%; RPD<20%)

¢ Sample 54MW02 (L13080490-07) was used as the aqueous MS/MSD for chloride, sulfate, and nitrate
analysis on 08/09/13. All criteria were met. No qualifiers were applied. Samples 54MWO07
(L13080490-01), 54MW05 (L13080490-03), 54MW03 (L13080490-05), and 54MW02 (L13080490-07)
apply to this MS/MSD.

Vil-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
qualified rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate
assessment. Precision control criterion was established at 25% RPD for the aqueous samples.

+ No aqueous field duplicate was analyzed for chloride, sulfate, and nitrate analysis with this SDG;
therefore, it was not evaluated.

VilI-Quantitation Verification and Data Review

The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following
calculations were performed for verification.

e Any sample value >MDL and <MRL or <3*MDL (whichever is greater) was qualified as estimated, “J.”
Sample: 54MW07 (L13080490-01), sulfate

Y=mX+b

Y = Sample Area

m = slope of curve

X = Concentration (mg/L)

b = Y-intercept
DF = Dilution Factor




Given:
m=0.1355
b=-0.0194

Y = Area = 3.677
DF =1

X=27.3mg/L*DF =27.3 mg/L*1=27.3 mg/L
Reported concentration = 27.3 mg/L

%D =0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte; The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers®

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

Ud Not detected, guantitation limit may be inaccurate or imprecise.

N Tentative ldentification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental
Laboratories, Final Version 4.2 (DoD, 2010).

The USEPA data validation qualifiers are referenced from Region Ili Modifications to the National Functional Guidelines for

Inorganic Data Review (April, 1993).




Lab Report # L13080490
Lab Project#: 2773.087

'V MinQbaC ; ‘ Project Name: Radford

Lab Contact: Stephanie Mosshurg

Certificate of Analysis

Sample #: 'L13080490-01 PrePrep Method: . N/A Instrument: 1C2
Client ID: :54MW07 Prep Method: 8056 Prep Date: .08/09/2013 14:21
: Matrix: ‘Water Analytical Method: : 9056 Cal Date;  07/23/2013 18:03
Workgroup #: ‘WG440828 Analyst: KRB Run Date: '08/09/2013 15:36
Collect Date: +08/08/2013 07:50 Dilution: 1 File ID: "i2_080913-07
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Chioride 16887-00-6 2.35 0.200 0.100
Nitrate 14797-55-8 u 0.600 0.100
Sulfate 14808-79-8 273 1.00 0.500
U Analyte was not detected. The concentration is below the reported LOD.
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Micmbac

-
=

Certificate of Analysis

Lab Report# 113080490

Lab Project#: 2773.087

Project Name: Radford

Lab Contact: Stephanie Mossburg

Sample #: :113080490-03 PrePrep Method:  N/A Instrument: “[C2
Client ID:  54MW05 Prep Method: 9056 Prep Date: -08/09/2013 14:21
Matrix: : Water Analytical Method: 9056 cal Déte: 07/23/2013 18:03
Workgroup #: ‘WG440828 Analyst: KRB Run Date: - 08/09/2013 15:55
Collect Date: '08/08/2013 09.05 Difution: 1 File ID: :12_080913-08
Sample Tag: 01 Units: mg/L
Analyte CAS# Result Qual LOQ LOD
Chioride 16887-00-6 7.83 0.200 0.100
Nitrate 14797-55-8 0.849 0.600 0.100
Sulfate 14808-79-8 15.0 1.00 0.500
Sample #: 113080490-05 PrePrep Method: N/A Instrument: 1C2
Client ID: - '54MWO03 Prep Method: 9056 Prep Date: :08/09/2013 14:21
Matrix: Water Analytical Method: 9056 Cal Date:  07/23/2013 18:03
Workgroup #: WG440828 Analyst: KRB Run Date: 08/09/2013 16:13
Collect Date: -08/08/2013 10:20 Dilution: 1 File ID: :12_080913-09
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Chioride 16887-00-6 4.84 0.200 0.100
Nitrate 14797-55-8 0.521 3T 0.600 0.100
Sulfate 14808-79-8 26.1 1.00 0.500
J Estimated value ; the analyte concentration was less than the LOQ.
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Lab Report # 113080490
Lab Project #: 2773.087

MinQbaC 7 . : - ’ Project Name: Radford

Lab Contact: Stephanie Mossburg

Certificate of Analysis

Sample #: '113080490-07 PrePrep Method: .N/A Instrument: |C2
Client ID: .54MW02 Prep Method: 9056 Prep Date; . 08/09/2013 14:21
Matrix: -Water Analytical Method: 9056 Cal Date: 07/23/2013 18:03
Workgroup #: \WG440828 Analyst: KRB Run Date: :08/09/2013 16:32
Collect Date: :08/08/2013 11:35 Dilution: 1 File ID: [2_080913-10
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Chloride 16887-00-6 6.06 0.200 0.100
Nitrate 14797-55-8 0.326 1T 0.600 0.100
Sulfate ‘ 14808-79-8 30.8 1.00 0.5600
J Estimated value ; the analyte concentration was less than the LOQ.
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CB&I Federal Services, LLC (CFS)
4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM
TO: Tim Leahy, CFS Radford Army Ammunition Plant (RFAAP) Project Manager
FROM: Eric Malarek, CFS RFAAP Project Chemist

SUBJECT: RFAAP Data Validation — Total and Dissolved Organic and Inorganic Carbon
Microbac Laboratories, Inc. L13080428

DATE: January 13, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at
Main Manufacturing Area at RFAAP for SWMU54 RFI/IM on August 7, 2013. Samples were analyzed for
Total Organic Carbon (TOC), Dissolved Organic Carbon (DOC), Total Inorganic Carbon (TIC), and
Dissolved Inorganic Carbon (DIC) using USEPA 415.1. The samples with the odd fraction lab IDs are the
total fractions and the samples with the even fraction lab IDs are the dissolved fractions. A total of twelve
aqueous samples were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW09 113080428-01 54MW10 1.13080428-07
54MW09 1.13080428-02 54MW10 L13080428-08
54MW11 L13080428-03 54RB080713 1.13080428-09
54MW11 L13080428-04 54RB080713 1.13080428-10
54MWO08 1.13080428-05 54MW12 L13080428-11
54MW08 L13080428-06 54MW12 1.13080428-12

Data were reviewed and validated using a combination of project QAPP, DoD Quality Systems Manual for
Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), and method-specific
criteria. The data qualifier scheme was consistent with the Region Il Modifications to the National
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in
Table 1. Data associated with parameters in compliance with quality control specifications have not been
qualified. Data associated with parameters that did not comply with quality control specifications and
directly impacted project data have been qualified in accordance with USEPA Region Ill specifications.




Table 1 Laboratory Performance Criteria

Qualified Parameter
Yes No

X Holding Times and Preservation
X Initial and Continuing Calibration

X Blank Analysis
X Laboratory Control Sample and Laboratory Control Sample Duplicate
X Matrix Spike and Spike Duplicate
X Laboratory Duplicate
X Field Duplicate

X Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

Eric Malarek, Chemist

I/IS//‘/

Date




RFAAP VALIDATION REPORT
TOC, TIC, DOC, & DIC REVIEW
SDG L13080428

I-Holding Times and Preservation

The primary objective is to ascertain the validity of results based on the holding time of the sample from
time of collection to time of sample analysis. Holding time criteria: Cool 4°C+2°C, HCl pH<2, 28 days for
TOC, TIC, DOC, and DIC (USEPA criteria). The dates and times were compared between the sample
collection and laboratory analysis.

Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 08/07/13, the coolers were received on 08/08/13 by the primary
laboratory (Microbac Laboratories, Inc.) at 4.0°C and 3.0°C. All criteria were met. No qualifiers were
applied.

Holding Time Review: The samples were collected on 08/07/13. The TOC and TIC analysis were
run on 08/12/13 and 08/13/13. The DOC and DIC analysis were run on 08/13/13. Sample collection
dates may be found on the attached form 1s. All criteria were met.

li-Initial and Continuing Calibration

Bench and run summary sheets were reviewed to determine whether calibration was performed at the
beginning of sample analysis using the following criteria. Percent recoveries for initial and continuing
calibration (90-110%) must be within limits.

TOC, TIC, DOC, and DIC: 1 - blank

5 - standards (r>0.995)
ICV/CCV (90-110%)

The TOC and TIC analysis were run on 08/12/13 and 08/13/13. The DOC and DIC analysis were run
on 08/13/13. The initial calibration for TC was analyzed on 07/09/13 with a coefficient of
determination of 0.9996. The initial calibration for TIC was analyzed on 07/09/13 with a coefficient of
determination of 0.9999. The ICV and CCVs were evaluated for where they bracketed reported
samples. All ICV/CCVs that bracketed reported samples were within criteria. All criteria were met.
No qualifiers were applied. Samples 54MWO09 (L13080428-01), 54MW09 (L13080428-02), 54MW11
(L13080428-03), 54MW11 (L13080428-04), 54MW08 (L13080428-05), 54MWO08 (L13080428-06),
54MW10 (L13080428-07), 54MW10 (L13080428-08), 54RB080713 (L13080428-09), 54RB080713
(L13080428-10), 54MW12 (L13080428-11), and 54MW12 (L.13080428-12) apply to these initial and
continuing calibrations.




llI-Blank Analysis

The purpose of blank analyses is to determine the presence and magnitude of contamination problems
resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. Calibration blanks were analyzed initially and at a 10% frequency
thereafter for each batch. No contaminants should be detected in any of the associated blanks >MDL.
The DoD QSM criteria specifies all concentrations should be less than 2MRL (<MRL for common
laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate esters) and
<LOD (i.e. <2MDL) for the calibration blanks. Positive sample results are reported and qualified “B”, if the
concentration of the compound in the sample is <10 times (10x) the maximum amount in any blank for the
common laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate
esters, or 5 times (5x) the maximum amount for other target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank 54RB080713
(L13080428-09) applies to all of the dissolved samples (DOC and DIC) in this SDG and rinse blank
54RB080713 (L13080428-09) applies to all total samples (TOC and TIC) in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis Analysis QC Blank ID Max Conc, | Action Level B qualified samples
Date mg/L mg/L (For this SDG)
08/12/13 TOC ICB/CCBs <LOD NA None
08/13/13 TOC iCB/CCBs <LOD NA None
08/12/13 TOC WG440968-01 <VAMRL NA None
08/13/13 DOC WG440969-01 <VMRL NA None
08/12/13 TOC 54RB080713 0.607J 3.04 54MWO08
08/12/13 TIC 54RB080713 <¥MRL NA None
08/13/13 DOC 54RB080713 1.45J 7.25 SAMINV09, SAMVYL, 2308, SAMWTO,
08/13/13 DIC 54RB080713 <¥:MRL NA None

J = Estimated value.

LOD = Limit of Detection

MRL = Method Reporting Limit
MDL = Method Detection Limit
NA = Not Applicable

IV-Laboratory Control Sample and Laboratory Control Sample Duplicate

The laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) serve as a monitor
of the overall performance of each step during the analysis, including the sample preparation. LCS and
LCSD are generated to determine long-term precision and accuracy of the analytical method on various
matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample
analysis. All aqueous LCS results must fall within the control limits (85-116%; RPD<15%).

o Samples WG440968-02 and WG440968-03 were used as the aqueous LCS/LCSD for TOC and TIC
analysis on 08/12/13. All criteria were met. No qualifiers were applied. Samples 54MW09
(L13080428-01), 54MW11 (L13080428-03), 54MW08 (L13080428-05), 54MW10 (L13080428-07),
54RB080713 (L13080428-09), and 54MW12 (L13080428-11) apply to this LCS/LCSD.

e Samples WG440969-02 and WG440969-03 were used as the aqueous LCS/LCSD for DOC and DIC
analysis on 08/13/13. All criteria were met. No qualifiers were applied. Samples 54MW09
(L13080428-02), 54MW11 (L13080428-04), 54MW08 (L13080428-06), 54MW10 (L13080428-08),
54RB080713 (L.13080428-10), and 54MW12 (L13080428-12) apply to this LCS/LCSD.




V-Matrix Spike and Spike Duplicate

Matrix spikes (MSs) and matrix spike duplicates (MSDs) are generated to determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. Specific criteria include the analyses of matrix
spike samples at a frequency of one MS/MSD per 20 samples of similar matrix. The percent recoveries
(%Rs or RPD) must be within the specified control limits (85-1156%; RPD<15%).

« No site specific aqueous MS/MSD was performed for TOC and TIC analysis on 08/07/13; therefore,
was not evaluated. See Section |V for lab accuracy statement using LCS/LCSD.

« No site specific aqueous MS/MSD was performed for DOC and DIC analysis on 08/08/13; therefore,
was not evaluated. See Section 1V for lab accuracy statement using LCS/LCSD.

Vi-Laboratory Duplicate Sample Analysis

Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory
at the time of analysis. Duplicate analysis is performed to generate data in order to determine the Jong-
term precision of the analytical method on various matrices. RPDs must be within established control

limits (s30%RPD).

o No aqueous laboratory duplicate was analyzed for TOC, TIC, DOC, and DIC with this SDG; therefore,
it was not evaluated. See Section IV for lab precision statement using LCS/LCSD.

Vil-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
qualified rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate
assessment. Precision control criterion was established at 25% RPD for the aqueous samples.

e No aqueous field duplicate was analyzed for TOC, TIC, DOC, and DIC with this SDG; therefore, it
was not evaluated.

VIli-Quantitation Verification and Data Review

The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following
calculations were performed for verification.

e Any sample value >MDL and <MRL or <3*MDL (whichever is greater) was qualified as estimated, "J.”

e The total and dissolved fractions were compared. The organic and inorganic carbon data results for
samples 54MWO09 (L13080428-01), 54MWO09 (L13080428-02), 54MW11 (L13080428-03), 54MW11
(L13080428-04), 54MWO08 (L13080428-05), 54MW08 (L13080428-06), 54MW10 (L13080428-07),
54MW10 (L13080428-08), 54RB080713 (L13080428-09), 54RB080713 (L13080428-10), 54MW12
(L13080428-11), and 54MW12 (L13080428-12) are presented in Table 3. The samples with the odd
fraction lab IDs are the total fractions and the samples with the even fraction lab IDs are the dissolved
fractions. Data qualification was applied based upon professional judgment. Generally, if the
concentrations are greater than the MRL and the dissolved concentration is greater than its total
concentration by >10%D, then both results have been flagged as estimated with a "J." We are
looking at the TOC/TIC to evaluate the immobilization potential of TNT and RDX. The DOC/DIC is a
byproduct of organic compound oxidation and indicates the difference in microbial oxidation
processes within and outside the plume area. If the samples exhibit continual microbial oxidation
coupled with the time differences of sample preservation from sample collection (i.e. TOC in field and
DOC at the lab), this might be the cause of total / dissolved imbalance here.




Table 3 Total/Dissolved Summary

Sample ID Analyte MRL Total Fraction | Dissolved Fraction %D Qualifier
(mglL) (mg/L.) (malL)
54MW09 TOC/DOC 1.0; 2.0 4.17 5.04 17.3 J
54MW09 TIC/DIC 1.0, 2.0 18.4 38.0 51.6 J
54MW11 TOC/DOC 1.0;2.0 3.11 573 45.7 J
54MW11 TIC/DIC 1.0;2.0 37.6 59.9 37.2 J
54MWO08 TOC/DOC 1.0; 2.0 2.30 4.89 53.0 J
54MW08 TIC/DIC 1.0; 2.0 36.5 58.0 37.1 J
54MW10 TOC/DOC 1.0; 2.0 4.28 5.74 254 J
54MW10 TIC/DIC 1.0, 2.0 39.3 51.4 23.5 J
54RB080713 TOC/DOC 1.0; 2.0 0.607J 1.45 58.2 J
54RB080713 TIC/DIC 1.0; 2.0 1.00U 2.00U NA None
54MW12 TOC/DOC 1.0;2.0 3.27 5.71 427 J
54MW12 TIC/DIC 1.0; 2.0 3.74 48.1 92.2 J

J = Estimated value.
MRL = Method Reporting Limit
NA = Not Applicable

Sample: 54MWO09 (L13080428-01), TOC

TC:Y=m*X(mg/L)+b

m = 36.20
b=6.332
Y =823.5
DF =1

X = (22.57 mg/L) * 1 = 22.57 mg/L

TIC Y = m*X (mg/L) + b

m=29.78
b=8.713
Y = 556.7
DF =1

X = (18.40 mg/L) * 1 = 18.40 mg/L

TOC (mg/L) = TC (mg/L) - TIC (mg/L) = 22.57 — 18.40 = 4.17 mg/L

Reported Value = 4.17 mg/L
% Difference = 0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

u Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region Ill Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

ud Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental
Laboratories, Final Version 4.2 (DoD, 2010).

2The USEPA data validation qualifiers are referenced from Region Il Modifications to the National Functional Guidelines for
Inorganic Data Review (April, 1993).




Certificate of Analysis

113080428
2773.087
Radford

Lab Report #:
Lab Project #:
Project Name:

Lab Contact: Stephanie Mossburg

Sample #: 113080428-01 ~ ‘PrePrep Method: N/A  Instrument: TOC-VWP
ClientID:  54MW09 Prep Method: 415.1 Prep Date: NJA- = =
Matrix: ‘Water Analytical Method:- 415.1 - Cal Date: 07/09/2013 14:51
Workgroup #: -WG440968 . Analyst: DIH: Run Date:  08/12/2013 17:59
Collect Date: 08/07/2013 0950 - Dilution: 1 File ID: TC08122013.006 -
Sample Tag: 01 k Units: mg/L. :
Analyte CAS # Result Qual LOQ LOD ]
Total Organic Carbon Toc 417 100 0.500
_Sample# 11308042801 PrePrep Method: N/A Instrument: TOC-VWP-
ClientID: 54MWO09_ Prep Method: 4151 - Prep Date: NIA - 7
- Matrix: Water Analytical Method: 21;5:1 7 Cal Date: 07/09/2013 14:51
Workgroup #: WG440968 7 “ Analyst: DIH . Run Date: 08/12/2013 17:59
_Collect Date: 08/07/2013 09:50 Ditution: 1 - File ID: | TC08122013.006
_Sample Tagi 01 - Units: ‘mgll: : i
[ Analyte CAS # Result Qual LOQ oo |
L _ Analyle
| Total Inorganic Carbon 184 5 1.00 0500 |
Sample #: ];13080428-02 - PrePrep Method:  N/A Instrument:: TOC-VWP
ClientID; - 54MWO09 Prep.Method:: 415.1 Prep Date:: NJ/A.=
Matrix: -Water- == Analytical Method: - 415.1  Cal Date: 07/09/2013 1451
Workgroup #: -“WG440969_ 5 Analyst: DIH Run Date:- 08/13/2013 14:23
Collect Date: 08/07/2013 09:50 Dilution: 2 File ID: TC08122013.037
‘Sample Tag: DLOL - " Units: mg/L = g
[ " Analyte CAS # Result Qual LoQ LoD
| Inorganic Carbon, Dissolved 38.0 5" 2.00 1.00
iSamplre#: L5:3080428-02 PrePrep Method: Instrument;. TOC-VWP: -
“GlientID; - 54MW09 Prep Mathod: 415. PrepDate: N/A -~ -
- Matrx; Water Analytical Method: 41t Cal Date: 07/09/2013 14351
- Workgroup # WGA440969: _Analyst: DIH Run Date: - 08/13/2013 14:23
‘Collect Date: 08/07/201309:50- ~Dilution: -2 File ID; TC08122013.037
Sample Tag: DLO1 : Units: - ma/L =
B Analyte CAS # Result Qual LOQ LoD
‘ Organic Carbon, Dissolved TOC 5.04 B 2.00 1,00
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Lab Report # 113080428
Lab Project #: 2773.087
Project Name: Radford
Lab Contact: Stephante Mossburg
] Certificate of Analysis B
Sample #: ;_130?30428-03 ey " PrePrep Method:  N/A® Instrument;TOC-VWP:
ClientD: 54MW1L e " Prep Method: 4151 - " prepDate: NIA
_ Matrix: Water : = VAnaly'ticaI Method: 415:1 Cal Date: 07/09/2013 14:51
“Workgroup #: WG440968 =~ © - Analyst:DIH e Run Date:*08/12/2013 18:12
Collect Date: 08/07/201310:55 S Dilution: 1 : e File ID; TC08122013.007
Sample Tag: 01 . : s Units: malt e
F Analyte CAS # Result Qual LOQ LOD |
‘@tal Organic Carbon TOC 311 T 1.00 0.500
Sample#: (1308042803 ~  PrePrep Method: NIA - Instrumeiit;: TOC-VWP
ClientID: _54MW11 . = Prep Method: 41551 - Prep Date; N/A o
Matrix: Water = o “Analytical Method; - 415:1 : - Cal Date: 07/09/2013 1451
‘Workgroup # WGA440968 : ~ Analyst DIH. ~  RunDate: 08/12/201318:12
Collect Date: 08/07/2013 10:55 - - Dilution: 1 File ID: TC08122013.007
Sample Tag: 01 ; L " Units: ma/L =
| Analyte CAS # Result Qual LOQ LOD
| Total Inorganic Carbon 376 5 1.00 0500
“Sample #: L13Q80428-04 PrePrep Method: -N/A - Instrument: - TOC-VWP.-
ClientID: '54MW11 - . f,Prep Method: = 415.1 'f . Prep Dafe: N/A :
 Matrix: - Water 7 . Analytical Method: 415.1 : = Cal Date: - 07/09/2013 14:51
Workgroup #: WG440969. - - Analyst; DIH : .~ 'RunDate: 08/13/2013 14:37
Collect Date: 08/07/201310:55 Dilution; 2 : File ID: TC08122013.038

SampleTag: DLOL = : ~ Units: - mo/t :

Analyte CAS # Result Qual LOQ LOD
Inorganic Carbon, Dissolved 59.9 5 2.00 1,00

Sé{mple #: 113080428-04 - PrePrep Method: ‘N/A - : Instrument: TOC-VWP. =

Client ID: 54MW11 - o .. Prep Method: 415.1 . 7 Prep Date: NA-

o Matrix: Water - Analytical Method: 14151 - “calDate: 07/09/2013 14:51
Workgroup #: WGA40969 o - “Analyst: DIH _ RunDate: 08/13/201314:37
Collect Date:- 08/07/2013 1055~ - : Dilution: 2 : - File ID; TC08122013.038
Sample Tag: DLOL - 7 Units: mg/L ' -

Analyte CAS # Result Qual LoQ L.OD
| Organic Carbon, Dissolved TOC 573 B 2.00 1.00
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B &
Certificate of Analysis

Lab Report # 113080428
Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mossburg

rSampler'#:' 1:13080428-05: PrePrep Method: -N/A Ihsprumeht: TOC-VWP
Client ID:- 54MWOB Prep Method: - 415.1 Prep Date: N/A :

Matrix: -Water Analytical Method:-415.1 Cal Date:: 07/09/2013 14:51
Workgroup #: WG440968 ‘Analyst: - DIH: Run Date: 08112/2013 18:26
Collect Date: - 08/07/2013112:05 Dilutions. 1. File ID; “TC08122013.008 -
Sample Tag: 01 o Units: “mg/L ‘ :

Analyte CAS # Result Qual LOQ oo |
Total Organic Carbon TOC 2.30 B 1.00 0.500 ‘
Sample#: L13080428-05 PrePrep Method: N/A ™ Instrument: TOC-VWP
Client ID: 54MW08 Prep Method: 415.1 =" Prep Date: N/A ,
~ Matrix; Water ‘Analytical Method: 4151 . Cal Date: 07/09/2013 14551
Workgroup # WGA440968 ' Ahalyst: . DIH “Run Date:  08/12/201318:26
Collect Date: 08/07/2013 12:05 Dilution: 1 “File ID: - TC08122013.008
Sample Tag: 01 Units: mg/L - . = . s
Analyte CAS # Result Quial LOQ LOD
“Total Inorganic Carbon 365 T | 100 0.500
Sample #: - 113080428:06 PrePrep Methad: N/A Instrument; - TOC-VWP
ClientID: 54MW08 ~Prep Method: 415.1 - Prep Date: N/A -

Matrix: Water Analytical Method: 4151 Cal Date: 07/09/2013 14:51'7 =
Workgroup.#: - WG440969 Analyst: - DIH Run Date:. 08/13/2013 14:51
Collect Date: ~08/07/2013:12:05 - Dilution: 2 File ID: TC08122013.039-
Sample Tag: 'DLOL E Units: mg/L :

Analyte CAS # Result Qual LOQ LoD
Organic Carbon, Dissolved T0C 4.89 2.00 1.00
Sample #  113080428-06° PrePrep Method: N/A Instrument:- TOC-VWP
_  ClientID: 54MW08 Prep Method: ‘415.1 ~ PrepDate: NA.
7 Matrix: Water- - Analytical Method: 415.1 - Cal Date: [07/09/2013 14:51
‘Workgroup # = WG440969 Analyst: DIH: Run Date: “08/13/2013 14:51 -
Collect bate: 08/07/201312:05 Dilution: - 2 File ID: TC08122013.039
Saiilple Tag:DLOL Units: -mg/L .
Analyte CAS # Result Qual ‘ LOQ LOD
| inorganic Carbon, Dissolved 58.0 T 200 1.00
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Lab Report#: L13080428
Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mossburg
Certificate of Analysis
Sample#: [13080428-07 PrePrep Method: N/A Instrument: -TOC-VWP
Client ID: 54MW10 Prep Method: 415.1 Prep Date: N/A -
Matrix: Water Analytical Method: 415.1 Cal Date: 07/09/2013 14:51
. Workgroup #: - WG440968 Analyst: -DIH Run Date:= 08/12/2013'18:41
Collect Date: 08/07/2013 13:15 Dilution: 1 File ID: TC08122013.009
‘Sample Tag: 01 Units: mg/L
1 Analyte CAS # Result Qual LOQ LOD
| Total Inorganic Garbon - 39.3 T 1.00 0.500
 Sample# L13080428-07 PrePrep Method: NIA Instrument: TOC-YWP ~
- = ClientID: - 5AMWI10 ~ Prep Method: 1415.1 Prep Date:: N/A
Matrix: Water Analytical Method: 415.1 'Cal,Date:, 07/09/2013:14;51
- Workgroup #: WG440968 "2 Analyst: - DIH RUn Date: 08/12/2013 18:41
- collect Date: 08/07/2013 13:15 Dilution: -1 File ID: - TC08122013,009
Sample Tag: o Units: mg/L - :
[ ~ Analyte CAS # Result Qual L0Q LOD
| Total Organic Carban Toc 4.28 5 1.00 0.500
Sémple #113080428-08° “'PrePrep Method:  N/A Instrument; : TOC-VWP
Client ID: ' 54MW10 Prep Method: 415.1 ~ Prep Date: ‘N/A. ;
7 - Matrix: Water Analytical Method: .415.1 - Cal Date:-07/09/201314:51
—Workgroup,#: WG440968 - Analyst: DIH ““Run Date: 08/13/2013 15:38
Collect Date:  08/07/2013 13:15 Dilution: .2 File ID; “TC0B122013.042
Sample Tag:- DLOL Units: mg/L : :
[ o Analyte CAS # Result Qual LOQ top |
Taganic Carbon, Dissolved TOC 5.74 8 2.00 1.00 1
~ Sample # 113080428-08 ~ PrePrep Method: N/A Instrument: TOC-VWP
_ClientID:  54MW10 " PrepMethod: 415.1 Prep Date: N/A -~
- _ Matrix: Water - . Analytical Method: '415,1 Cal Date: 07/09/2013 14:51
~ Workgroup #: -\ WG440969 - Analyst: ‘DIH __.Run Dafe: 08/13/201315:38
- collect Date: 08/07/2013 13:15 : Dilution: 2 FilelD: ' TC08122013.042
- Sample Tag:® pLoL 0 Units: mg/L :
'  Anawte CAS # Result Qual LOQ oo |
% Inorganic Carbon, Dissolved 51.4 T 2.00 1.00
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Lab Report#: 113080428

Lab Project#: 2773.087

i Project Name: Radiord

. Lab Contact: Stephanie Mossburg

Certificate of Analysis

Sample #:  L13080428-09 o PrePrep Method:: N/A , Tnstrument:” TOC-VWP
ClientID: - 54RBOSO7I3 -~ '  Prep Method: 4151 Prep Date: NJA
Matrix: Water e Analytical Method: 4151 - calDate: 07/09/20131451
Workgroup #: WGA40968 , = AnalystDIH o ~ RunDate: 08/12/2013 18:54
Collect Date: 08/07/2013 13:35 Dilution: 1~ File ID: TC08122013.010
Sample Tag: 01— ~ : : 7. Units: mglL e '
i, Analyte CAS # Result Qual LOQ LoD
‘ Total Inorganic Carbon u 1.00 0.500
z
I

Analyte was not detected. The concentration is below the reported LOD.
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Sample # 113080428-09

. ClientID: 54RBOBOTA3

Matrix:- Water
- Workgroup #: WGA440968:

Collect Date:: 08/07/2013 13:35.

Sample Tag: 01

Certificate of Analysis

‘PrePrep.Method: ‘N/A
“Prep Method: - 415,1
Ahalytical Method: -415.1

,Analyst:r -DIH
Dilution: .1
Units: mg/L

Lah Report # 113080428
Lab Project# 2773.087
Project Name: Radford
Lab Contact: Stephanie Mosshutg

- Instrument: TOC-VWP-
Prep Date: : N/A
 Cal Date: 07/09/2013 14:51
Run Date; '08/12/2013:18;54
_ File ID: TCO08122013.010

L.13080428 / Revision: 0 / 496 total pages

Analyte CAS # Result Qual LoQ | Lob
Total Organic Carbon TOC 0.607 J T 1.00 } 0.500
J Estimated value ; the analyte concentration was less than the LOQ.
Page 6 of 9 Generated at Aug 21, 2013 12:36
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Certificate of Analysis

‘Sample # . L13080428-10 PrePrep Method: “N/A™
- ClientID: -54RBOB0713 e < Prep Method: 4151 -
Matrix: Water Analytical Method: - 4151

Workgroup #:- WG440969

Analyst: DIH-

Lab Report #: 113080428
Lab Profect#: 2773.087
Project Name: Radford

Lab Contact: Stephanie Mossburg

Instrument: - TOC-VWP -
PrepDate: NA . =
Cal Date: 07/09/2013 14:51
- Run Date: 08/13/2013 1550

- Collect Date: 08/07/2013 13:35 Dilution:- 2 File 1D: : TC08122013.043
Sample Tag: DLOT ' ' Units: “mg/L )
Analyte CAS # Result Qual LOQ LOD
Inorganic Carbon, Dissolved u 2.00 1.00
U Analyte was not detected. The concentration is below the reported LOD.
Page 7 of 9 Generated at Aug 21, 2013 12:36
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Certificate of Analysis

Lah Report # 113080428
Lab Project#: 2773.087

Project Name: Radford

Lab Contact: Stephanie Mossburg

Sample#: 113080428-10 PreRrep Method: N/A ‘Instrument: TOC-VWP
',_',Clien'tID:' 54RB080713 Prep Method: 415.1 Prep Date: N/A
Matrix: Water Analytical Method: - 415.1 Cal Date: 07/09/2013 14:51
Workgroup #: WG440969 Analyst: -DIH - Run Date: 08/13/2013 15:50
- Collect Date: 08/07/2013:13:35 Dilution: "2 File ID:-:7C08122013.043
Sample Tag: ‘DLOl Units: mg/L i
Analyte CAS # Result Qual LOQ LOD
Organic Carbon, Dissolved TOC 1.45 3 Y 2.00 1.00
J Estimated value ; the analyte concentration was less than the LOQ. J
Page 8 of § Generated at Aug 21, 2013 12:36
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Sample#: L13080426-11
ClientID: 54MW12
Matrix: Water
~ Workgroup #: WG440068
Collect Date: 08/07/2013 14:20
Sample Tag: DLO1

Lah Report # 113080428
2 Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mossburg

Certificate of Analysis

PrePrep Method:  N/A-= . Instrument:- TOC-VWP
“Prep. Method: 415.1 : - - V,Prep;Dth'e:' N/A o
Analytical Method: . 415.1:. o cal Date: 07/09/2013 14:51

T {Anaiyst: DIH- e : Runr,Date:r’(iB/rlS/ZOla 20:36

- Dilution: 2 S . - File ID: TC08122013.066
Units: - ma/ll : :

1]

B Analyte CAS # Result Qual LOQ oo |
| Total Inorganic Carbon 3.74 T 200 1.00 J
Sample #:  113080428-11 ~ PrePrep Method: N/A i Instriment: TOC-VWP
 ClientID:  5aMW12 _ PrepMethod: 4151  PrepDate: NIA=
Matrix: Water Analytical Method: 4151 - CalDate: 07/09/2013 14551
Workgroup #: WGA440068 - Analyst: D’IHi Run Date: (}8/13/2013 20:36"
Collect Date: 08/07/2013 14:20 - Dilution: 2 File ID: TC08122013.066

Sample Tag: DLO1

Units:— mg/L

Analyte CAS # Result Qual | LoQ oo |
Total Orgaric Carbon Toc 3.27 T 200 1.00 ﬂ
Sample #  L13080428-12. PrePrep Method: N/A B Instrument; TOC-VWP
Cliehf ID: : '54MW12 Prep Method:.-415.1 - Prep Date:- N/A
;’Métrix: Water Analytical Method:" 415.1 Cal Daté:r 07/09/2013.14:51
Workgroup #: WG440969 ‘Analyst: DIH Run D,aiie; 08/13/2013 16:02
Collect Date:  08/07/201314:20 ~ . Dilution:. 2 - File ID: - TC08122013.044
Sample Tag: DLO1 : Unitst mg/L i :
Analyte [ cas# Result Qual LOQ Loo |
Inorganic Carbon, Dissolved 48.1 J | 200 | 100 |
_ Sample#: 113080428-12 PrePrep Method: N/A :  Instrument: TOG-VWP
- ClientID: 54MW12 Prep Method: 4151 ' Prep Date: = N/A
" Mai{ix: Water Analytical Method: - 4151 Cal Date;- 07/09/2013 14:51
Workgroup #: WG440969 Analyst: DIH — ‘Run Date:” 08/13/2013 16:02
Collect Date: 08/07/2013 14:20 -~ Dilution: 2 . ~ FileID: TCO08B122013.044

fil':‘;ample Tag: DLO1

Units: mg/L

Analyte CAS # Result Qual LOQ oo |
| . . 4
| Organic Carbon, Dissolved TOC 571 £ 20 1.00
Page 9 of 9 Generated at Aug 21, 2013 12:36
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CB&l Federal Services, LLC (CFS)
4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM
TO: Tim Leahy, CFS Radford Army Ammunition Plant (RFAAP) Project Manager
FROM: Eric Malarek, CFS RFAAP Project Chemist

SUBJECT: RFAAP Data Validation — Perchlorate
Microbac Laboratories, Inc. L13080428

DATE: January 10, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at Main
Manufacturing Area at RFAAP for SWMU54 RFI/IM on August 7, 2013. Aqueous samples were analyzed
for perchlorate analysis using liquid chromatography mass spectroscopy (LC/MS) SW-846 method 6850
Modified by Microbac Laboratories. A total of six aqueous samples were validated. The sample IDs are:

Field Sample ID Lab Sampie ID Field Sample ID Lab Sample ID
54MW09 L13080428-01 54MW10 1.13080428-07
54MW11 L13080428-03 54RB080713 L13080428-09
54MW08 1L13080428-05 54MW12 1.13080428-11

Data were reviewed and validated by Eric Malarek using a combination of project QAPP, DoD Quality
Systems Manual for Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), DoD
Perchlorate Handbook August, Rev1, Change 1, 2007 (DoD, 2007), method-specific criteria, and
laboratory SOP criteria. The data qualifier scheme was consistent with the Region /Il Modifications to the
National Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are
presented in Table 1. Data associated with parameters in compliance with quality control specifications
have not been qualified. Data associated with parameters that did not comply with quality control
specifications and directly impacted project data have been qualified in accordance with USEPA Region llI
specifications. '




Table 1 Laboratory Performance Criteria

Qualified Parameter
Yes No

Holding Times and Preservation

Instrument Performance Check

Initial and Continuing Calibration

Blank Analysis

Internal Standards

Interference Check Sample

Laboratory Control Sample (LCS)

Matrix Spike (MS) and Spike Duplicate (MSD)
Field Duplicate

X Quantitation Verification and Data Review

PR R R XX

The quality of data collected in support of this sampling activity is considered acceptable with noted
qualifications.

KQ(/L/ | I//o//"/

Eric Malarek, Chemist Date




RFAAP VALIDATION REPORT
PERCHLORATE REVIEW
SDG L13080428

I-Holding Times and Preservation

The primary objective is to ascertain the validity of results based on the holding time of the sample from
time of collection to time of sample analysis. For perchlorate analysis, aqueous samples are received
and stored at cool @4°C+2°C with a maximum holding time of 28 days from collection (DoD Perchlorate
Handbook criteria).

+ Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 08/07/13, the coolers were received on 08/08/13 by the primary
laboratory (Microbac Laboratories, Inc.) at 4.0°C and 3.0°C. All criteria were met. No qualifiers were
applied.

« Holding Time Review: The aqueous samples were collected on 08/07/13 for perchlorate analysis.
The aqueous samples were prepped and analyzed on 08/13/13. Sample collection dates may be
found on the attached form 1s. All holding time criteria were met. No qualifiers were applied.

ll-Instrument Performance Check

LC/MS instrument performance checks are performed to ensure mass resolution, identification and, to
some degree, sensitivity. The analysis of the instrument performance check solution must be performed
at the beginning of each 12-hour period during which samples are analyzed.

e The instrument performance check, 8O-Perchlorate, met the mass calibration criteria.  No
qualification was applied.

lli-Initial and Continuing Calibration

Requirements for satisfactory instrument calibration are established to ensure that the instrument is
capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is
capable of acceptable performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Perchlorate: 1- blank (<1/2MRL DoD Perchlorate Handbook)
5 - standards (r>0.995 or RSDs20% DoD Perchlorate Handbook)
ICV (£15%D DoD Perchlorate Handbook)
CCV/ICS (215%D DoD Perchlorate Handbook)
LODV (+30%D DoD Perchlorate Handbook)

e For aqueous perchlorate initial calibration performed on 07/12/13 on instrument LCMS1, all criteria
were met for all target compounds (RSD=20%). All ICV/CCV/ICS/LODV standards were within
criteria. No qualifiers were applied. Perchlorate was determined using linear regression method with
correlation coefficients 20.995 for primary and confirmation columns. Samples 54MW0Q9 (L13080428-
01), 54MW11 (L13080428-03), 54MWO08 (L13080428-05), 54MW10 (L13080428-07), 54RB080713
(L13080428-09), and 54MW12 (L13080428-11) apply to this initial and continuing calibrations.




IV-Blanks

The purpose of blank analyses is to determine the presence and magnitude of contamination problems
resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. No contaminants should be detected in any of the associated
blanks >MDL. The DoD Perchlorate Handbook criterion specifies all concentrations should be less than
% MRL for method blanks. Positive sample results are reported and qualified “B", if the concentration of
the compound in the sample is <5 times (5x) the maximum amount for target compounds. Table 2
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one. The
rinse blank 54RB080713 (L13080428-09) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis QC Blank ID Compound Max Conc. Action Level B qualified samples
Date pg/l ug/L (for this SDG)
08/13/13 ICB/CCBs All perchlorate <¥4aMRL NA NA None
08/13/13 WG441246-02 All perchlorate <4MRL NA NA None
08/13/13 54RB080713 All perchlorate <¥4MRL NA NA None

MRL = Method Reporting Limit.
NA = Not Applicable.

V-Internal Standards

Internal standards performance criteria ensure that LC/MS sensitivity and response are stable during
every analytical run. Internal standard area counts for samples and blanks must not vary by more than a
factor of two (-50% to +100%) from the associated calibration standard. The DoD Handbook specifies
retention times (RT) 1.0 + 2% of last calibration standard and the ratio of RT of sample to standard should
be 3.06 and fall between 2.3 and 3.8. The internal standard peak area responses should fall between
50% to 150% recoveries.

o All criteria were met. No qualifiers were applied.

Vi-Interference Check Sample (ICS)

The LCMS interference check sample (ICS) verifies inter-element and background correction factors.
LCMS Interference Check is performed at the beginning and end of each sample analysis run. Control
limits are 70-130% (DoD QSM limits 70-130%).

o All criteria were met. No qualifiers were applied.

Vli-Laboratory Control Sample

The laboratory control sample (LCS) serves as a monitor of the overall performance of each step during
the analysis, including the sample preparation. DoD Perchlorate Handbook and laboratory aqueous limits
are 80-120%.

o Sample WG441246-03 was used as aqueous LCS for perchlorate analysis dated 08/13/13. All
criteria were met. No qualifiers were applied. Samples 54MWO09 (L13080428-01), 54MW11
(L13080428-03), 54MW08 (L13080428-05), 54MW10 (L13080428-07), 54RB080713 (L13080428-
09), and 54MW12 (L13080428-11) apply to this LCS sample.




VIil-Matrix Spike (MS) and Spike Duplicate (MSD)

Matrix Spike (MS) and Spike Duplicate (MSD) are generated to determine long-term accuracy and
precision of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. Specific criteria include the analyses of matrix
spike samples at a frequency of one MS/MSD per 20 samples of similar matrix. MS/MSD recoveries and
relative percent differences between MS recoveries should be within the specified limits. DoD
Perchlorate Handbook limits are 80-120%: RPD<15%. The laboratory limits are 80-120%; RPD<15%.

o Sample 54MWO08 (L13080428-05) was used as aqueous MS/MSD for perchlorate analysis dated
08/13/13. All criteria were met. No qualifiers were applied. Samples 54MW09 (L13080428-01),
54MW11 (L13080428-03), 54MWO08 (L13080428-05), 54MW10 (L13080428-07), 54RB080713
(L13080428-09), and 54MW12 (L13080428-11) apply to this MS/MSD sample.

IX-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment.
Precision control criterion was established at 25% RPD for the aqueous samples.

« No aqueous field duplicate was analyzed for perchlorate with this SDG; therefore, it was not
evaluated.

X-Quantitation Verification and Data Review

The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following
calculations were performed for verification.

o Any sample value >MDL and <MRL or <3*MDL (whichever was greater) was qualified as estimated,
I(J.ll

Sample: 54MW09 (L13080428-01), Perchlorate
Y=mX+b

Y = Response Ratio = Sample Area/Area Internal Standard O18LP
m = slope of curve

X = Amount Ratio = Conc. Analyte/Conc. Internal Std.

b = Y-intercept

Given:

m =137

b = 0.00457

Y = Area = 25900/276000 = 0.09384
X =0.06516




Conc. ng/L = (Ax * Cis * DF)
where: Conc. = Sample concentration in pg/L

Ax = Amount Ratio = Conc. Analyte/Conc. Internal Standard
Cis = Conc. Of internal Standard (ug/L)
DF = Dilution factor

Conc. ug/L = (0.06156 * 5 * 1) = 0.326 pg/L (Signal #1)

Reported Value = 0.327 pg/L
% Difference = 0.3%
Values were within 10% difference




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers'
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

Ud Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental
Laboratories, Final Version 4.2 (DoD, 2010).

2The USEPA data validation qualifiers are referenced from Region /Il Modifications to the National Functional Guidelines for
Inorganic Data Review (April, 1993).




Certificate of Analysis

Lab Report # 113080428
Lab Project #: 2773.087

Project Name: Radford

Lah Contact: Stephanie Mossburg

Sample #:  L13080428-01 PrePrep Method: N/A Instrument: LCMS1
ClientID:  54MW09 - Prep Method: 6850 ~ Prep Date: 08/13/2013 16:15
. Matrix: Water Analytical Method: 6850 Cal Date: 07/12/201313:15
“Workgroup # WGA41246 7 _ Analyst JWR- . Run Date: 08/13/2013 19:05
Colléct Date: 08/07/2013 09:50 ' Dilution; ‘1 File 1D: :1LM:LM22072
- Sample Tag: 01 Units; . ug/L - =
) Analyte CAS # Result Qual LoQ | Lob
Perchlorate 14797-73-0 0.327 0200 | 0100
Sample #: - 113080428:03 PrePrep Method: N/A - Instrument: LCMS1
ClientID: | 5aMW11 Prep Method: 6850 Prep Date: 08/13/2013 16:15
Matrix: Water. -~ Analytical Method: 6850 Cal Date:  07/12/2013 13:15
Workgroup #: WG441246 <22 S analyst JWR - Run Date: 08/13/2013.19:24
: ate: 08/07/2013.10:55 Dilution: 1.  FileID: 1LM.LM22073
Sample Tag: 01 ' Units: ug/ - s
Analyte CAS # Result Qual o LOQ LOD !
Perchlorate 14797-73-0 0.132 3 7| o200 0.100 '
J Estimated value ; the analyte concentration was less than the LOQ. ‘
Page 1 of 3 Generated at Aug 21, 2013 12:36
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-© Lah Report # 113080428
= Lab Project#: 2773.087
Project Name: Radford

Lab Contact: Stephanie Mosshurg

Certificate of Analysis

'P,'rePreprMethpd: :NIA

~Instrument: LcMsL =

Sample #:  113080428-05
_ ClientID: 54MWO08B Prep Method: 6850 - Prep Date: 08/13/2013 16:15
Matrix: Water . Analytical Method: 6850 - CalDate: 07/12/201313:15
. Workgroup #: WG441246 Analyst: JWR- Run Date: 08/13/2013 18:08

Collect Date: - 08/07/2013 12:05 Dilution: 1 File ID; iLm.wzzoeg
Sample Tag: - 01 Units: .ug/l -
Analyte CAS # Result Qual LoQ oo |
Perchlorate 14797-73-0 0.334 0.200 0.100 ;

 Sample#: 113080478-07 PrePrep Method: ‘N/A instriment: |LCMS1
ClientID: 54MW10 ~ Prep Method: 6850 = —PrepDater 08/13/201316:15 =
Matrix: Water  Analytical Method: 6850 ~ CalDate: 07/12/201313:15
Workgroup #:  WG441246 : t JWR & Run Date: 08/13/2013 19:42
Collect Date: 08/07/201313:15 - File ID: 1LM.LM22074
Sample Tag: 01 - S
| Analyte CAS # Result Qual LOQ top |
| Perchlorate 14797-73-0 0.365 0.200 0100 |
,Séﬁple’j#: 1113080428-09 PrePrep Method: - N/A Instrument: :LCMS1
_ClientID;  54RB080713 Prep Method: - 6850 Prep Date: . 08/13/2013 16:15
~ Matrix: Water Analytical Method: 6850 cal Date: .07/12/2013 13:15
_ Workgroup # WG441246 o Analyst: JWR Run Date: |08/13/2013.21:36
~ Collect Date: 08/07/201313:35 Dilution: -1 File ID: -1LM,LM22080
~ Sample Tag: 01 ’ Units: ug/L
Analyte CASH# Result Qual LOQ LOD !
Perchlorate 14787-73-0 U 0.200 0.100 ‘
U EAnalyte was not detected. The concentration is below the reported LOD. ‘
Page 203 Generated at Auy 21, 2013 12:36
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Lab Report #: 113080428
Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mosshurg

Certificate of Analysis

Sample #: 113080428-11 PrePrepMethod: NA -~ Instrument: LCMSL
ClientID:: 54MW12. e i Prep Me hordzi'GBSO‘ Prep:Date: 08/13/2013 1615
_ Matrix: Water =~ Analytical Method: 6850 - calDate: 07/12/201313:15
Workgroup #: WG441246 e ~ Analyst JWR Run Date:- 08/13/2013 20:20
Collect Date:. 08/07/2013 1420 -+  Dilution: 10 , . FileID: 1LM.LM22076
. Sample Tag: DLO1- - G " Units: ug/L
Analyte CAS # Result Qual L.OQ LOD
Perchlorate 14797-73-0 5.88 2,00 1.00
Page 30f3 Generated at Aug 21, 2013 12:36
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CB&I Federal Services, LLC (CFS)
4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM
TO: Tim Leahy, CFS Radford Army Ammunition Plant (RFAAP) Project Manager
FROM: Eric Malarek, CFS RFAAP Project Chemist

SUBJECT: RFAAP Data Validation — Explosives
Microbac Laboratories, Inc, SDG L13080428

DATE: January 10, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at Main
Manufacturing Area at RFAAP for SWMU54 RFI/IM on August 7, 2013. Samples were analyzed for select
explosives using USEPA SW846 Method SW-846 8330B for aqueous matrices. A total of seven aqueous
samples (includes one dilution sample) were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW09 L13080428-01 54RB080713 1.13080428-09
54MW11 1.13080428-03 54MW12 1.13080428-11
54MW08 L13080428-05 54MW12 1.13080428-11DL
54MW10 1.13080428-07

Data were reviewed by Eric Malarek and validated using a combination of project QAPP, Quality Systems
Manual for Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010) (DoD QSM),
method-specific criteria, and laboratory SOP criteria. The data qualifier scheme was consistent with the
Region Il Modifications to the National Functional Guidelines for Organic Data Review (September
1994). Parameters evaluated are presented in Table 1. Data associated with parameters in compliance
with quality control specifications have not been qualified. Data associated with parameters that did not
comply with quality control specifications and directly impacted project data have been qualified in
accordance with USEPA Region Il specifications.




Table 1 Laboratory Performance Criteria

Parameter

Holding Times and Preservation

Blank Analysis

Initial Calibration

Continuing Calibration

System Monitoring Compounds

Laboratory Control Sample

Matrix Spike/Spike Duplicate

Field Duplicate

Qualified
Yes No

X
X
X
X
X
X
X
X

X

Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted
qualifications, except for the following. For sample 54MW12 (L13080428-11), target compound 2,4,6-
trinitrotoluene exceeded calibration range. Sample 54MW12 (L13080428-11DL) should be used for this
compound. There were no impacts for data usability based on this outlier.

G Pt —

Eric Malarek, Chemist

L Lio /14

Date




RFAAP VALIDATION REPORT
EXPLOSIVES REVIEW
SDG L13080428

|I-Holding Times and Preservation

The objective is to ascertain the validity of results based on the holding time of the sample from time of
collection to time of sample extraction and analysis. Holding time criteria: For aqueous samples, explosive
compounds are shipped cooled (@4°C + 2°C) with a maximum holding time of 7 days from sample
collection to preparative extraction and 40 days from preparative extraction to determinative analysis
(USEPA criteria).

» Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 08/07/13, the coolers were received on 08/08/13 by the primary
laboratory (Microbac Laboratories, Inc.) at 4.0°C and 3.0°C. All criteria were met. No qualifiers were
applied.

+ Holding Time Review. The aqueous samples were collected on 08/07/13. The samples were
extracted on 08/14/13 and were analyzed on 08/15/13 for explosives. Sample collection dates may
be found on the attached form 1s. All criteria were met. No qualifiers were applied.

lI-Blank Analysis

The purpose of laboratory or field blank analyses is to determine the existence and magnitude of
contamination problems resulting from laboratory or field activities. One method blank per analytical
batch must be run on each instrument used to analyze samples. No contaminants should be present in
the blanks. The DoD QSM criterion specifies all concentrations should be less than one-half MRL.
Positive sample results are reported and qualified “B”, if the concentration of the compound in the sample
is <5 times (5x) the maximum amount for explosive target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank
54RB080713 (L13080428-09) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis QC Blank ID Compound Max Conc. Action Level B qualified samples
Date ngi/l pg/l (For this SDG)

08/15/13 WG441278-01 All target explosives </2MRL NA NA None

08/15/13 54RB080713 All target explosives <¥2MRL NA NA None

NA = Not Applicable
MRL = Method Reporting Limit
MDL = Method Detection Limit




lil-Initial Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds.
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the
beginning of the analytical run. The DoD QSM specifies that the correlation coefficient must be >0.995, the
coefficient of determination 20.99, and/or the percent relative standard deviation (%RSD) must be <20%.

¢ For the explosives initial calibration performed on 03/20/13 on instrument HPLCS, all criteria were met
for target explosives compounds. All target compounds were determined using linear regression with
correlation coefficients =0.995. No qualifiers were applied. Samples 54MW09 (L13080428-01),
54MW11 (L13080428-03), 54MWO08 (L13080428-05), 54MW10 (L13080428-07), 54RB080713
(L13080428-09), 54MW12 (L13080428-11), and 54MW12 (L13080428-11DL) apply to this initial
calibration.

[V-Continuing Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds.
Continuing calibration standards are analyzed after every 10 injections, and at the end of the analysis
sequence. The DoD QSM specifies that the percent difference (%D) from initial calibration should be no

greater than +20%.

e For explosives initial calibration verification performed on 03/20/13 @17:40 on instrument HPLCS, all
criteria were met for target compounds. No qualifiers were applied. No aqueous field samples were
reported using this initial verification calibration.

e For explosives continuing calibration performed on 08/14/13 @23:07 on instrument HPLCS, all criteria
were met. No qualifiers were applied. Field samples 54MW09 (L13080428-01), 54MW11
(L13080428-03), 54MWO08 (L13080428-05), 54MW10 (L13080428-07), 54RB080713 (L13080428-
09), and 54MW12 (L13080428-11) were reported using this continuing calibration.

e For explosives continuing calibration performed on 08/15/13 @07:14 on instrument HPLCS, all criteria
were met. No qualifiers were applied. No aqueous field samples were reported using this continuing
calibration.

e For explosives continuing calibration performed on 08/15/13 @11:36 on instrument HPLCS5, all criteria
were met. No qualifiers were applied. Sample 54MW12 (L13080428-11DL) was reported using this

continuing calibration.

o For explosives continuing calibration performed on 08/15/13 @19:17 on instrument HPLCS, all criteria
were met. No qualifiers were applied. No aqueous field samples were reported using this continuing
calibration.

V-System Monitoring Compound (Surrogates)

Laboratory performance on individual samples is established by means of spiking activities. The percent
recovery (%R) for all samples and blanks must be within the laboratory control limits. DoD surrogate
recovery limits are specified in Table G-3 of the DoD QSM (DoD, 2010). If the surrogate is not listed, then

the laboratory criteria shall be used.

Aqueous Criteria: 1,2-dinitrobenzene (50-150%)

¢ All criteria were met. No qualifiers were applied.




Vi-Laboratory Control Sample

Laboratory control samples (LCS) are used to monitor long-term precision and accuracy of the analytical
method. The analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs)
must be within the laboratory control limits. DoD QSM aqueous LCS recovery limits are specified in Table
G-12 of the DoD QSM (DoD, 2010). If the compound is not listed, then the laboratory criteria shall be
used.

e Sample WG441278-02 was used as the aqueous LCS for the explosives analysis on 08/156/13. All
criteria were met. No qualifiers were applied. Samples 54MW09 (L13080428-01), 54MW11
(L13080428-03), 54MW08 (L13080428-05), 54MW10 (L13080428-07), 54RB080713 (L13080428-
09), 54MW12 (L13080428-11), and 564MW12 (L13080428-11DL) apply to this LCS.

VII-Matrix Spike/Matrix Spike Duplicate

Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative
percent difference (RPD) must be within the laboratory control limits. DoD QSM aqueous MS/MSD
recovery limits follow the LCS criteria and are specified in Table G-12 of the DoD QSM (DoD, 2010). If
the compound is not listed, then the laboratory criteria shall be used. The DoD QSM aqueous precision
limit for explosives is £20% RPD.

¢ No site specific aqueous MS/MSD was performed for the explosives analysis on 08/15/13; therefore,
were not evaluated.

VIiIi-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment.
Precision control criterion was established at 50% RPD for the aqueous samples.

e No aqueous field duplicate was analyzed for explosives with this SDG; therefore, it was not
evaluated.




IX-Quantitation Verification and Data Review

The accuracy of analytical results was verified through the calculation of several parameters. The
calculation was based calibration factors. The absolute percent difference (%D) between the calculated and
the reported value must be within 10% difference. All positive values must have less than or equal to 40%

RPD between the primary and secondary columns.

e All values >MDL and <MRL or <3*MDL (whichever was greater) were qualified as estimated “J" (if

required).

e For sample 54MW12 (L13080428-11), target compound 2,4,6-trinitrotoluene exceeded calibration
range. Sample 54MW12 (L13080428-11DL) should be used for this compound. There were no impacts

for data usability based on this outlier.

e Al positive detections were confirmed by mass spectrum (MS) analysis. All MS confirmations were
within criteria for all detected target analytes in this SDG. No qualifiers were applied. :

Sample: 54MW12 (L13080428-11), 4-amino-2,6-dinitrotoluene
Y=mX+b

Y = Area of target compound for sample
m = slope of curve

X = Amount on column

b = Y-intercept

Given:
m = 0.28909729
=-1.8106455

Y = Area = 122.26541
X =429.18

Conc. pg/l. = (Ax *Vt * DF) / (Vs)
where: Conc. = Sample concentration in pg/L

AxX = Amount of compound being measured (ug/L).
Vit = Volume of total extract (mL) from bench sheet.
Vs = Volume of sample extracted (mL).

DF = Dilution factor

Conc. pg/L = (429.18 * 10 * 1) / (860) = 4.99 pg/L (Signal #1)

Reported Value = 4.99 pug/L
% Difference = 0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier l Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in
laboratory or field blanks.

J Analyte present. Reported value may not be accurate or precise.

Ud Not detected, quantitation-limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum., If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental
Laboratories, Final Version 4.2 (DoD, 2010).
2The USEPA data validation qualifiers are referenced from Region I/l Modifications to the National Functional Guidelines for Organic
Data Review (September 1994).




Certificate of Analysis

Lab Report #:
Lab Project #:
- Project Name:

Lab Contact:

L13080428
2773.087

Radford

Stephanie Mossbtirg

Sample # 11308042801 PrePrep Method:. N/A Instrument:” HPL.C5
ClientID:  54MW09 Prep Method: METHOD - Prep Date: 08/14/2013.08:00
Matrix: ‘Water Analytical Method: 83308" Cél,l),ate,:, 03/20{2013 17:01
'w,orkgrou,p # WG441348 : Analyst:2JWR - Run Date: 08/15/2013 01:04
Collect Date: 08/07/2013 09550 Dilution: 1 File ID: 5@010796.[3 7
sample Tag: 01 - Units: uglL : ‘

[ Analyte CAS # Resuit Qual LOQ LoD
1,3-Dinitrobenzene 99-65-0 1.14 0.284
2,4-Dinitrotoluene 121-14-2 u 114 0284
2,6-Dinitrotoluene 606-20-2 u 1.14 0.284
2,4,6-Trinitrotoluene 118-96-7 8] 1.14 0.284
2-Amino-4,6-dinitrotoluene 35572-78-2 u 114 0.284
2-Nitrotoluene 88-72-2 U 1.14 0.284

]‘Nilrotoluene 99-99-0 U 1.14 0.284

IAﬁ}ino—Z,S-dinitmto[uene 19406-51-0 u 1.14 0.284
RDX 121-82-4 U 1.14 0.284
Nitroglycerin 7 55-63-0 U 1.14 0.284

Surrogate Recovery Lower Limit Upper Limit Q
1,2-Dinitrobenzene ' 91.3 50 150 N
u Analyte was not detected. The concentration is below the reported LOD.
Page 1 of 8 Generated at Aug 21, 2013 12:36
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© Lah Report#: 113080428
Lab Project #: 2773.087
. ProjectName: Radford
Lab Contact: Stephanie Mossburg
Certificate of Analysis
sample #: 113080428-03 PrePrep Method: N/A Instrument: HPLC5 -
ClientID: 54MW11 Prep Method: - METHOD Prep Date: 08/14/2013 08:00
Matrix: Water Analytical Method: 83308 Cal Date: 03/20/2013 17:01
Workgroup #: -WGA441348 Analyst: JWR  Run Date: 08/15/2013 01:43
Collect Date: 08/07/2013 10:55 Dilution: 1 File ID: 5L010797.F
Sample Tag: 01 : ‘ Units: “uglL
N Analyte CAS # Result Qual | Lo0Q LoD
| 1,3-Dinitrobenzene 99-65-0 U 111 0.278
24-Dinirotoluene 121-14-2 U 111 0278
E,S-Dinitrotoluene 606-20-2 U 1.11 0.278
2,4,6-Trinitrotoluene 118-96-7 u 111 0.2787*
E-Amin0-4,G-dinitrotoluene 35572-78-2 U 111 0.278
| 2-Nitrotoluene 88-72-2 u 111 0.278
| 4-Nitrotoluene 99-99-0 U 111 0.278
74-Amino-2,G-dinitrotoluene 19406-51-0 U i1 0.278
RDX 121-82-4 U 111 0278 |
moglycerin 55-63-0 U 111 0.278 7
Surrogate Recovery Lower Limit Upper Limit Q
1,2-Dinitrobenzene 94.3 50 150
u Analyte was not detected. The concentration is below the reported LOD.
Page 2 of 8 Generated at Aug 21, 2013 12:36
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Certificate of Analysis

Lab Report# 113080428
Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mosshurg

Sample #: - 113080428-05 PrePrep Method: - N/A Instrument: "HPLCS:.
‘Client ID;  54MW08 - Prep Method: METHOD Prep Date: 08/14/2013 08:00
Matrix':VWater" Analytical Method: 83308 Cal Date: 03/20/2013:17:01
Workgrotip #: WG441348 : - Analyst: JWR Run Date: 08/15/2013 02:22
Collecf Date: 08/07/2013 12:05 Dilution: ‘1 File ID: 5L010798.F
Sample Tag: 01 : “Units: uglL: §
[ Analyte CAS # Result Qual LOQ LOD
1,3-Dinitrobenzene 99-65-0 U ' 1.25 0.313
2,4-Dinitrotoluene 121-14-2 u 1.25 0.313
2,6-Dinitrotoluene 606-20-2 U 1:25 ' 0.313
2,4,6-Trinitrotoluene 118-96-7 u 1.25 0.313
2-Amino-4,6-dinitratoluene 35572-78-2 U 1.25 0.313
2-Nitrotoluene 88-72-2 U 1.25 0.313
4-Nitrotoluene 99-99-0 V] 1.25 0.313 o
4-Amino-2,6-dinitrotoluene 19406-51-0 U— 1.25 0.313
RDX 121-82-4 u 1.25 0.313
Nitroglycerin 55-63-0 U 1.25 0.313
Surrogate Recovery Lower Limit Upp'erﬂLimit Q
1,2-Dinitrobenzene 91.6 50 150
U Analyte was not detected. The concentration is below the reported LOD. -
Page 3 of 8 Generaled at Aug 21, 2013 12:36
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Lab Report #: 113080428
Lab Project#: 2773.087
Project Name: Radiord

Lab Contact: Stephahie Mossburg

Certificate of Analysis

Sample#; 113080428:07 PrePrep Method: N/A . ~ Instrument: HPLCS
Client ID: SAMWI0 Prep Method: 'METHOD Prep Date:- 08/14/2013 08:00-
Matrix: Water e ,’Analyt,icrzil'Mrethqd: ‘83308 ° o Cal Date:.03/20/2013.17:01
Workgroup #: WG441348° Analyst. JWR , Run Date: 08/15/2013 03:01 -
Collect Date: 08/07/2013 13:15 . - Diluition; "1 e  FileID: 5L010799.F-
sampleTag: 0L - . Units: ugll £ :

Analyte CAS # Result Qual LOQ L.OD
1,3-Dinitrobenzene 99-65-0 U 1.25 0.313
E,g-biniirotolﬁene 121-14-2 U 1.25 0.313
2,6-Dinitratoluene 606-20-2 U 1.25 0.313
2,4,6-Triﬁitrotoluene 118-96-7 U 1.25 0.313
2-Amino-4,6-dinitrotoluene 35572-78-2 U 1.25 0.313
2-Nit;0ﬁ;iu;he ' ‘ 88-72-2 U 1.25 0.313
4-Nitrotoluene 99-99-0 U 1.25 0.313 o
4-Amino-2,6-dinitrotoluene 19406-51-0 u 1.25 0.313
RDX 121-82-4 2.23 1.25 0.313
Nitroglycerin 55-63-0 k U 1.25 k 0.313

Surrogate ’ Recovery Lower Limit Upper Limit Q
1,2-Dinitrobenzene 88.2 50 150 ]
(v fAnalyte was not detected. The concentration is below the reported LOD.
Page 4 of 8 Generated at Aug 21, 2013 12:36
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Certificate of Analysis

Lab Report #:
Lab Project #:
Project Name:

Lab Contact:

113080428
2773.087

Radford

Stephanle Mossburg

Sample #: 1.13080428-09 PrePrép Method: - N/A Instrum»en't::fHPLCS :
. Client ID: - 54RB0BO713 Prep Method: METHOD “Prep Date: 08/14/2013 08:00
Matrix: Water ~_ Analytical Method: 83308 Cal Date:-03/20/2013 17:01
Workgroup #: WGA441348. = Analyst: JWR ‘Run Date: 08/15/2013 03:41
Collect Date: 08/07/2013 13:35 Dilution: 1 File ID: 5L010800.F
Sample Tag: 01 “Units: ug/L e
Analyte CAS # Result Qual LOQ LOD
1,3-Dinitrobenzene 99-65-0 U 1.20 0.301
2,4-Dinitrotoluene 121-14-2 U 1.20 0.301
2,6-Dinitrotoluene 606-20-2 U 1.20 0.301
2,4,6-Trinitrotoluene 118-96-7 WU 1.20 0.301 o
2-Amino-4,6-dinitrotoluene 35572-78-2 U 120 | o301
2-Nitrotoluene 88-72-2 9} 1.20 0.301
4-Nitrotoluene 99-99-0 U 1.20 0.301
4-Amino-2,6-dinitrotoluene 19406-51-0 U 1.20 0.301
RDX 121-82-4 UV 1.20 0.301
Nitroglycerin 55-63-0 U 1.20 0.301
Surrogate Recovery Lower Limit Upper Limit Q T
1,2-Dinitrobeniene 97.7 50 150
u Analyte was not detected. The concentration is below the reported LOD. |
Page50f8 Generated at Aug 21, 2013 12:36
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_ Sample#: L13080428:11

ClientID:  54MW12
Matrix: Water

Certificate of Analysis

PrePrep Method: NA
- Prep Method: METHOD
Analytical Method:: 83308

Lab Report #: 113080428
Lab Project #: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mosshurg

JzoInstrument: ' HPLEES: -
. Prep Date: 08/14/2013 08:00
“Cal Date; '03/20/201317:01

L 13080428 / Revision: 0 / 496 total pages

~Workgroup # WG441348 - Analyst: JWR Run Date: 08/15/2013 04:20
Collect Date: 08/07/2613 14:20 Dilution:=1: @ File ID: ‘51010801LF
Sample Tég: 01 - “Units: “ught :

Analyte CAS # Result Qual LOQ LOD
1,3-Dinitrobenzene 99-65-0 U 1.16- 0.291
2,4-Dinitrotoluene 121-14-2 u 116 0201 |
2,6-Dinitrotoluene 606-20-2 U 1.16 0.291 ]
rv£,74,6-Trinitr0toluene 118-96-7 65.9 J R 1.16 0.291
2-Amino-4,6-dinitrotoluene 35572-78-2 8.67 7 1.16 0.291
2-Nitrotoluene 88-72-2 U 1.16 0291 |
4-Nitrotoluene 99-99-0 9] 1.16 0.291
4-Amino-2,6-dinitrotoluene 19406-51-0 4,99 1.16 0.291
RDX 121-82-4 14.6 1.16 0.291
Nitroglycerin 55-63-0 U 1.16 0.291

Surrogate Recovery Lower Limit Upper Limit Q
1,2-Dinitrobenzene 98.0 50 150 N
J Estimated value ; the analyte concentration was greater than the highest standard N
U Analyte was not detected. The concentration is below the reported LOD.
Page 6 of 8 Generated at Aug 21, 2013 12:36
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Lab Report #:  L13080428
Lab Profect #: 2773.087
Project Name: Radford
Lab Contact: Stephanle Mossburg

Certificate of Analysis

Sample#: 113080428-11 . PrePrepMethodi NA-  Instrument: HPLCS ,
_ ClientD: 54MWI12 ' ~ Prep Method: METHOD Prep Date: 08/14/2013 08:00
. Matrix: Water = ~ Analytical Method: 83308 - Cal Date: 03/20/2013 17:01
Workgroup #: WGA41348 - . Analyst JWR - Run Date: 08/15/2013 13:07
© Collect Date: 08/07/2013 14:20 ~ Dpilution: 5 , File ID: 5L010810.F
SampleTag: DLOL . Units: gl e
[ Analyte CAS # Result Qual LOQ LOD
'1,3-Dinitrobenzene 99-65-0 u 5.81 145 |
2,4-Dinitr0toluene 121-14-2 U 5.81 1.45
E.6~Dinitrotoluene 606-20-2 u 5.81 1.45
2,4,6-Trinitrotoluene 118-96-7 65.9 5.81 1.45
2-Amino-4,6-dinitrotoluene 35572-78-2 8.65 J Y| sat 145 |
72-Nitroto|uene 88-72-2 5.81 1.45
4-Nitrotoluene 99-99-0 5.81 145 |
4-Amino-2,6-dinitrotoluene 19406-51-0 5.18 3y 5.81 145 |
RDX 121-82-4 14,5 3y | 581 1.45
Nitroglycerin 55-63-0 5.81 1.45
B Surrogate Recovery Lower Limit Upper Limit Q
1,2-Dinitrabenzene 79.3 50 | 150
J The reported result is an estimated value.
v Analyte was not detected. The concentration is below the reported LOD. -
Page 7 of 8 Generated at Aug 21, 2013 12:36
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CB&l Federal Services, LLC (CFS)
4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBIlfederalservices.com

MEMORANDUM
TO: Tim Leahy, CFS Radford Army Ammunition Plant (RFAAP) Project Manager
FROM: Eric Malarek, CFS RFAAP Project Chemist

SUBJECT: RFAAP Data Validation — Chloride, Nitrate, and Sulfate
Microbac Laboratories, Inc. L.13080428

DATE: January 24, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at
Main Manufacturing Area at RFAAP for SWMU54 RFI/IM on August 7, 2013. Samples were analyzed for
the anions chloride, nitrate, and sulfate using USEPA SW-846 9056. A total of seven aqueous samples
were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sampie ID
54MW09 L13080428-01 54MW10 L13080428-07
54MW11 1.13080428-03 54RB080713 L13080428-09
54MW08 L13080428-05 54MW12 L13080428-11

Data were reviewed and validated using a combination of project QAPP, DoD Quality Systems Manual for
Environmental Laboratories, Final Version 4.2, October 25 2010 (DoD, 2010), and method-specific
criteria.  The data qualifier scheme was consistent with the Region /Il Modifications fo the National
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in
Table 1. Data associated with parameters in compliance with quality control specifications have not been
qualified. Data associated with parameters that did not comply with quality control specifications and
directly impacted project data have been qualified in accordance with USEPA Region Ill specifications.




Table 1 Laboratory Performance Criteria

Qualified

Parameter

Yes No

Holding Times and Preservation

Initial and Continuing Calibration

Blank Analysis

Laboratory Control Sample

Laboratory Duplicate Sample

Matrix Spike and Spike Duplicate

MKUX XXX K[ X

Field Duplicate Sample

Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

Eric Malarek, Chemist

1/ z#/ Y

Date




RFAAP VALIDATION REPORT
ANIONS REVIEW
SDG 1.13080428

I-Holding Times and Preservation
The primary objective is to ascertain the validity of results based on the holding time of the sample from

time of collection to time of sample analysis. Holding time criteria: Cool 4°C+2°C and 28 days for sulfate
and chloride and Cool to 4°C+2°C with H,SO, to pH<2 and 2 days for nitrate. The dates and times were
compared between the sample collection and laboratory analysis (USEPA criteria).

Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon

receipt. For samples collected on 08/07/13, the coolers were received on 08/08/13 by the primary
laboratory (Microbac Laboratories, Inc.) at 4.0°C and 3.0°C. All criteria were met. No qualifiers were
applied.

Holding Time Review: Samples were collected on 08/07/13. The samples were prepped and
analyzed on 08/09/13 for chloride, sulfate, and nitrate analysis. Sample collection dates may be
found on the attached form 1s. All holding time criteria were met. No qualifiers were applied.

ll-Initial and Continuing Calibration

Requirements for satisfactory instrument calibration are established to ensure that the instrument is
capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is
capable of acceptable performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Anions: 1 - blank

5 — standards (r>0.995 or r’20.99)
ICV/CCV (90-110%)
Method Reporting Limit (MRL) (75-125%)

Chloride, sulfate, and nitrate analysis was calibrated on 07/23/13 using linear equation techniques.
Al coefficients of determinations were 20.99 for chloride, sulfate, and nitrate. All ICV/CCV/MRL
criteria were met for all anions and runs. No qualifiers were applied. Samples 54MW09 (L13080428-
01), 54MW11 (L13080428-03), 54MWO08 (L13080428-05), 54MW10 (L13080428-07), 54RB080713
(L13080428-09), and 54MW12 (L.13080428-11) apply to these initial and continuing calibrations.




lil-Blank Analysis

The purpose of blank analyses is to determine the presence and magnitude of contamination problems
resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. Calibration blanks were analyzed initially and at a 10% frequency
thereafter for each batch. No contaminants should be detected in any of the associated blanks >MDL.
The DoD QSM criteria specifies all concentrations should be less than %2MRL (<MRL for common
laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate esters) and
<OMDL for the calibration blanks. Positive sample results are reported and qualified “B’, if the
concentration of the compound in the sample is <10 times (10x) the maximum amount in any blank for the
common laboratory contaminants methylene chloride, acetone, 2-butanone, and phthalate esters, or 5
times (5x) the maximum amount for other target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one, The rinse blank
54RB080713 (L13080428-09) applies to all samples in this SDG. '

Table 2 Blank Contamination Analysis Summary

Analysis Analysis QC Blank ID Max Conc. | Action Level B qualified samples
Date mg/L mg/L {for this SDG)
08/09/13 Chloride ICB/CCBs <LOD NA None
08/09/13 Sulfate ICB/CCBs <LOD NA None
08/09/13 Nitrate ICB/CCBs <LOD NA None
08/09/13 Chloride WG440725-01 <¥%MRL NA None
08/09/13 Sulfate WG440725-01 <¥%:MRL NA None
08/09/13 Nitrate WG440725-01 <¥%:MRL NA None
08/09/13 Chloride 54RB080713 0.117 0.585 None
08/09/13 Sulfate 54RB080713 <¥%:MRL NA None
08/09/13 Nitrate 54RB080713 <¥:MRL NA None

LOD = Limit of Detection

MRL = Method Reporting Limit
MDL = Method Detection Limit
NA = Not Applicable

IV-Laboratory Control Sample

The laboratory control sample (LCS) serve as a monitor of the overall performance of each step during
the analysis, including the sample preparation. LCS are generated to determine long-term accuracy of
the analytical method on various matrices and to demonstrate acceptable compound recovery by the
laboratory at the time of sample analysis. Per DoD QSM, all LCS results must fall within the specified

control limits:
Anions: 90-110% (DOD QSM = 80-120%)

» Sample WG440725-02 was used as the aqueous LCS for chloride, sulfate, and nitrate analysis on
08/09/13. All criteria were met. No qualifiers were applied. Samples 54MWO09 (L13080428-01),
54MW11 (L13080428-03), 54MW08 (L13080428-05), 54MW10 (L13080428-07), 54RB080713
(L13080428-09), and 54MW12 (L13080428-11) apply to this LCS.

V-Duplicate Sample Analysis

Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory
at the time of analysis. Duplicate analysis is performed to generate data in order to determine the long-
term precision of the analytical method on various matrices. Per DoD QSM, RPDs must be within
established control limits (20%RPD).

« No site lab duplicate was performed with this SDG; therefore, was not evaluated.

VI-Matrix Spike and Matrix Spike Duplicate

Matrix spikes (MSs) and MSDs are generated to determine long-term precision and accuracy of the
analytical method on various matrices and to demonstrate acceptable compound recovery by the
laboratory at the time of sample analysis. Specific criteria include the analyses of matrix spike samples at




a frequency of one MS/MSD per 20 samples or preparatory batch of similar matrix. Per DoD QSM,
MS/MSD recoveries and RPDs should be within the specified limits:

Anions: 90-110%; RPD=s20% (DOD QSM = 80-120%; RPD=<20%)

e Sample 54RB080713 (L13080428-09) was used as the aqueous MS/MSD for chloride, sulfate, and
nitrate analysis on 08/09/13. All criteria were met. No qualifiers were applied. Samples 54MW09
(L13080428-01), 54MW11 (L13080428-03), 54MW08 (L13080428-05), 54MW10 (L13080428-07),
54RB080713 (L13080428-09), and 54MW12 (L.13080428-11) apply to this MS/MSD.

VII-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
qualified rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate
assessment. Precision control criterion was established at 25% RPD for the aqueous samples.

e No aqueous field duplicate was analyzed for chlonde sulfate, and nitrate analysis with this SDG;
therefore, it was not evaluated.

VIll-Quantitation Verification and Data Review

The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following
calculations were performed for verification.

¢ Any sample value >MDL and <MRL or <3*MDL (whichever is greater) was qualified as estimated, “J.”
Sample: 54MW09 (L13080428-01), sulfate

Y=mX+b

Y = Sample Area

m = slope of curve

X = Concentration (mg/L)

b = Y-intercept
DF = Dilution Factor




Given:

m = 0.1355
b=-0.0194

Y = Area = 5.286
DF =1

X =39.2 mg/L * DF = 39.2 mg/L * 1= 39.2 mg/L
Reported concentration = 39.2 mg/L

%D = 0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier { Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers’

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

UJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental
Laboratories, Final Version 4.2 (DoD, 2010).
2The USEPA data validation qualifiers are referenced from Region I/l Modifications to the National Functional Guidelines for
Inorganic Data Review (April, 1993).




Lab Report#: 113080428
Lab Project#:  2773.087
Project Name: Radford

Lab Contact: Stephanie Mossburg

Certificate of Analysis

Sample #: 11308042801 . PrePren Method: /A - Instrument: '1C2 ,
ClientID; ,ijwwog - , . Prep Method:: 9056 Prep D'ate} 08/08/2013 15:00
Matrix: Water - Analytical Method: 9056 Cal Date: 07/23/2013 18:03
Workgroup,#:, \{yG440725 ' : = Analyst: KRB Run Date:  08/09/2013 00:29

_Collect Date: 08/07/20130050 " Dilufion: 1 : ~ FilelD: 1208081351
Sample Tag: 01 - Units: mg/L
Analyte CAS # Result Qual LOQ LOD
Chloride 16887-00-6 5.32 0.200 0.100
Nitrate 14797-55-8 0.194 J *}@ﬁ 0.600 0.100
Sulfate 14808-79-8 39.2 1.00 0.500
l J Estimated value ; the analyte concentration was less than the LOQ.
Page 1 of 6 Generated at Aug 21, 2013 12:36
Page 335

L13080428 / Revision: 0 / 496 total pages Generated: 08/21/2013 12:40




Lab Report #: 113080428
Lab Project#: 2773.087
Project Name: Radford

Lab Contact: Stephanie Mossburg

Certificate of Analysis

Sample #: - L13080428-03 : = 7. PrePrep Method: NIA . : Instrument: = 1G2: .
_ClientID:: 54MWIL L Prep Method: 9056 . “Prep Date:: 08/08/2013.15:00
Matrix: Water -~~~ =  Analytical Method: 9056 Cal Date: 07/23/2013-18:03
Workgroup #: WG440725 - . “Analyst:: KRB: Run Date: 08/09/2013 0'0i487
Collect Date: 08/07/201310:55 Dilution: 1 , File [D: 12_080813-52
Sample Tag: 010 S Units: gl
Analyte CAS # Result Qual LOQ LOD
Chloride 16887-00-6 4,13 0.200 0.100
% Nitrate 14797-55-8 0.120 J Wf; 0.600 0.100
‘ Sulfate 14808-79-8 91.8 1.00 0.500
‘ J Estimated value ; the analyte concentration was less than the LOQ.
Page 2 of 6 Generated at Aug 21, 2013 12:36
Page 336

L13080428 / Revision: 0 / 496 total pages Generated: 08/21/2013 12:40




_ sample#: t130804ie-05, -~ PrePrep:Method: = NIA Instrument:-1C2~
. ClientID; 54MW08 _ Prep Method: 9056 Prep Date: 08/08/2013 15:00
7 Matrix: ‘Water ‘Analyfical Method: 9056 Cal Date: 07/23/201318:03
Workgroup # WGA40725 Analyst KRB -  Riin Date: 08/09/2013 01:26 -
- Collect Date: 08/07/2013 12:05 - Dilution: ‘1 Filg,ID':VIZ_QBOSIS-SA
Sample Tap: 01 ' Units: -ma/L : -
T Amaye  cas# [ toQq | wop
choide | 16887-006 o200 | 0100
T o600 | 0100
sufee o © 14808-79-8 1.00 0.500

Certificate of Analysis

2 LabReport#:
Lab Project #:
Project Name:

Lah Contact:

113080428
2773.087

Radford

Stephanie Mossburg

113080428 / Revision: 0 / 496 total pages

Estimated value ; the analyte concentration was less than the LOQ.
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Lab Report # 113080428
Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mossburg
Certificate of Analysis
7Samplé # L1308042§l07 PrePrép"Method: N/A lnstrumenf:' :[CZ
Client ID: - 54MW10 ~Prep Method: 9056 Prep Date: 08/08/2013 15:00
Matrix: Water - Analytical Method: 9056 - Cal Date: 07/23/2013 18:03
. Workgroup #; WGA440725 Analyst: KRB Run Date: 08/09/201301:44
Collect Date: 08/07/2013 13:15 - Dilutign; 1 File [D: 12 080813-55
Sample Tag: 01 “:Units: “mglL .
Analyte CAS # Result Qual LoQ LOD
Chloride 16887-00-6 483 0.200 0.100
Nitrate 14797-55-8 0.206 2 7] 0.600 0.100
Sulfate 14808-79-8 443 1.00 0.500
J Estimated value ; the analyte concentration was less than the LOQ.
Page 40f 6 Generated at Aug 21, 2013 12:36
Page 338

L 13080428 / Revision: 0/ 496 total pages

Generated: 08/21/2013 12:40




Certificate of Analysis

Lab Report #: 113080428

ST Lab Project#: 2773.087

Project Name: Radford
Lab Contact: Stephanie Mossburg

Instrument:“1C2-

Sample # 113080428509 PrePrep Method: N/A -
Client ID: 54!380807'137 Prep Method: 9056 Prep Date: 08/08/201315:00
Mé\trix: Watiéifr':_;’ : Analytical Method: 90576_ : Cal Date; 07/23/2013 18:03
Workgroup #: WG440725 - Analyst: KRB: Run Date: 708/09/27013702:03,
Collect Date: 08/07/2013 13:35 Dilution: 1= File ID;: 12:080813-56
Sample Tag: 01 - Units: ‘mg/L L
B Analyte CAS # Result Qual LOQ LoD
Chloride 16887-00-6 0.117 J ):r 0.200 0.100
7Nitrate 14797-55-8 u 0.600 0.100
‘Sulfate 14808-79-8 U 1.00 0.500
J Estimated value ; the analyte concentration was less than the LOQ.
v} Analyte was not detected. The concentration is below the reported LOD.

L13080428 / Revision:; 0/ 496 total pages

Page 50f 6

Page 339

Generated at Auy 21, 2013 12:36

Generated: 08/21/2013 12:40




Lab Report # 113080428
Lab Project #: 2773.087
Project Namie: Radford
Lab Contact: Stephanle Mosshurg

Certificate of Analysis

~ Sample#: L13080428-11 PrePrep Method: N/A " Instrument: 1C2

ClientiD: 54MW12 : “Prep Method: 9056 ' Prep Date: 08/08/2013 15:00°

Matrix: Water - , : Analytical Method: - 9056 - Cal Date; 07/23/2013 18:03

Workgroup#: WG440725 = == o “Rnalyst: KRB Run Date:  08/09/2013 03:56

Collect Date: 08/07/2013 14:20 S Dilution; 1 ~File ID: [2.080813-62 -

SampleTag: 01 Units: mg/L: . :
Analyte CAS # Result Qual LOQ LOD
Chloride 16887-00-6 5.03 0.200 0.100
Nitrate 14797-55-8 4.80 0.600 0.100
Sulfate 14808-79-8 39.6 1.00 0.500
Page 6 of 6 Generated at Aug 21, 2013 12:36
Page 340
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CB&I Federal Services, LLC (CFS)
4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CB|federalservices.com

MEMORANDUM
TO: Tim Leahy, CFS Radford Army Ammunition Plant (RFAAP) Project Manager
FROM: Eric Malarek, CFS RFAAP Project Chemist

SUBJECT: RFAAP Data Validation — Total and Dissolved Organic and Inorgahic Carbon
Microbac Laboratories, Inc. L13080274

DATE: December 19, 2013

The purpose of this memorandum is to present the data validation report for the samples collected at
Main Manufacturing Area at RFAAP for SWMU54 RFI/IM on August 5, 2013. Samples were analyzed for
Total Organic Carbon (TOC), Dissolved Organic Carbon (DOC), Total Inorganic Carbon (TIC), and
Dissolved Inorganic Carbon (DIC) using USEPA 415.1. The samples with the odd fraction lab |IDs are the
total fractions and the samples with the even fraction lab IDs are the dissolved fractions. A total of twelve
aqueous samples were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW13 L13080274-01 54MW04 L13080274-07
54MW13 1.13080274-02 54MW04 113080274-08
54MW01 L13080274-03 54MW14 1.13080274-09
54MWO01 L13080274-04 54MW14 £13080274-10
54TMO1 1.13080274-05 54TM14 L13080274-11
54TM01 L13080274-06 54TM14 1.13080274-12

Data were reviewed and validated using a combination of project QAPP, DoD Quality Systems Manual for
Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), and method-specific
criteria.  The data qualifier scheme was consistent with the Region Il Modifications to the National
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in
Table 1. Data associated with parameters in compliance with quality control specifications have not been
qualified. Data associated with parameters that did not comply with quality control specifications and
directly impacted project data have been qualified in accordance with USEPA Region |il specifications.




Table 1 Laboratory Performance Criteria

Qualified Parameter

Yes No

X Holding Times and Preservation

X Initial and Continuing Calibration

X Blank Analysis

Laboratory Control Sample and Laboratory Control Sample Duplicate

X
X Matrix Spike and Spike Duplicate
X Laboratory Duplicate

X Field Duplicate

X Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

697/0&#

12 /] 12

Eric Malarek, Chemist

Date




RFAAP VALIDATION REPORT
TOC, TiC, DOC, & DIC REVIEW
SDG L13080274

I-Holding Times and Preservation

The primary objective is to ascertain the validity of results based on the holding time of the sample from
time of collection to time of sample analysis. Holding time criteria: Cool 4°C+2°C, HCI pH<2, 28 days for
TOC, TIC, DOC, and DIC (USEPA criteria). The dates and times were compared between the sample
collection and laboratory analysis.

Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 08/05/13, the coolers were received on 08/06/13 by the primary
laboratory (Microbac Laboratories, Inc.) at 3.0°C and 1.0°C. Even though one of the receipt
temperatures was below criteria for the coolers; there were no impacts to the data quality and no
qualifiers were applied based upon this outlier.

Holding Time Review: The samples were collected on 08/05/13. The TOC and TIC analysis were
run on 08/07/13. The DOC and DIC analysis were run on 08/09/13. Sample collection dates may be
found on the attached form 1s. All criteria were met.

lI-Initial and Continuing Calibration

Bench and run summary sheets were reviewed to determine whether calibration was performed at the
beginning of sample analysis using the following criteria. Percent recoveries for initial and continuing
calibration (80-110%) must be within limits.

TOC, TIC, DOC, and DIC: 1 - blank

5 - standards (r>0.995)
ICV/CCV (90-110%)

The TOC and TIC analysis were run on 08/07/13. The DOC and DIC analysis were run on 08/09/13.
The initial calibration for TC was analyzed on 07/09/13 with a coefficient of determination of 0.9996.
The initial calibration for TIC was analyzed on 07/09/13 with a coefficient of determination of 0.9999.
The ICV and CCVs were evaluated for where they bracketed reported samples. All ICV/CCVs that
bracketed reported samples were within criteria. All criteria were met. No qualifiers were applied.
Samples 54MW13 (L13080274-01), 54MW13 (L13080274-02), 54MWO01 (L13080274-03), 54MWO01
(L13080274-04), 54TMO01 (L13080274-05), 54TM01 (L13080274-06), 54MWO04 (L13080274-07),
54MWO04 (L13080274-08), 54MW14 (L13080274-09), 54MW14 (L13080274-10), 54TM14
(L13080274-11), and 54TM14 (L13080274-12) apply to these initial and continuing calibrations.




l1I-Blank Analysis

The purpose of blank analyses is to determine the presence and maghitude of contamination problems
resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. Calibration blanks were analyzed initially and at a 10% frequency
thereafter for each batch. No contaminants should be detected in any of the associated blanks >MDL.
The DoD QSM criteria specifies all concentrations should be less than “2MRL (<MRL for common
laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate esters) and
<LOD (i.e. <2MDL) for the calibration blanks. Positive sample results are reported and qualified “B”, if the
concentration of the compound in the sample is <10 times (10x) the maximum amount in any blank for the
common laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate
esters, or 5 times (5x) the maximum amount for other target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank 54RB080713
(L13080428-09) applies to all of the dissolved samples (DOC and DIC) in this SDG and rinse blank
54RB080713 (L13080428-09) applies to all total samples (TOC and TIC) in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis Analysis QC Blank ID Max Conc. | Action Level B qualified samples

Date mgl/L mg/L (For this SDG)
08/07/13 TOC ICB/CCBs <LOD NA None
08/07/13 TOC ICB/CCBs <LOD NA None
08/07/13 TOC WG440410-01 <¥:MRL NA None
08/08/13 DoC WG440411-01 <¥:MRL NA None
08/12/13 TOC 54RB080713 0.607J 3.04 54MW13, 54TM01, 54MW04
08/12/13 TIC 54RB080713 <¥%MRL NA None

54MW13, 54MW01, 54TMO01, 54MW04,

08/13/13 DOC 54RB080713 1.45J 7.25 5AMW14, 54TM14
08/13/13 DIC 54RB080713 <VMRL NA None

J = Estimated value.

LOD = Limit of Detection

MRL = Method Reporting Limit
MDL = Method Detection Limit
NA = Not Applicable

IV-Laboratory Control Sample and Laboratory Control Sample Duplicate

The laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) serve as a monitor
of the overall performance of each step during the analysis, including the sample preparation. LCS and
LCSD are generated to determine long-term precision and accuracy of the analytical method on various
matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample
analysis. All aqueous LCS results must fall within the control limits (85-115%; RPD=15%).

« Samples WG440410-02 and WG440410-03 were used as the aqueous LCS/LCSD for TOC and TIC
analysis on 08/07/13. All criteria were met. No qualifiers were applied. Samples 54MW13
(L13080274-01), 54MWO01 (L13080274-03), 54TM01 (L13080274-05), 54MW04 (L13080274-07),
54MW14 (L13080274-09), and 54TM14 (L13080274-11) apply to this LCS/LCSD.

o Samples WG440411-02 and WG440411-03 were used as the aqueous LCS/LCSD for DOC and DIC
analysis on 08/08/13. All criteria were met. No qualifiers were applied. Samples 54MW13
(L13080274-02), 54MWO01 (L13080274-04), 54TMO01 (L13080274-06), 54MW04 (L13080274-08),
54MW14 (L13080274-10), and 54TM14 (L13080274-12) apply to this LCS/LCSD.




V-Matrix Spike and Spike Duplicate

Matrix spikes (MSs) and matrix spike duplicates (MSDs) are generated to determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. Specific criteria include the analyses of matrix
spike samples at a frequency of one MS/MSD per 20 samples of similar matrix. The percent recoveries
(%Rs or RPD) must be within the specified control limits (85-115%; RPD=s15%).

¢ No site specific aqueous MS/MSD was performed for TOC and TIC analysis on 08/07/13; therefore,
was not evaluated. See Section 1V for lab accuracy statement using LCS/LCSD.

« No site specific aqueous MS/MSD was performed for DOC and DIC analysis on 08/08/13; therefore,
was not evaluated. See Section IV for lab accuracy statement using LCS/LCSD.

Vl-Laboratory Duplicate Sample Analysis

Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory
at the time of analysis. Duplicate analysis is performed to generate data in order to determine the long-
term precision of the analytical method on various matrices. RPDs must be within established control

limits (s30%RPD).

o No aqueous laboratory duplicate was analyzed for TOC, TIC, DOC, and DIC with this SDG; therefore,
it was not evaluated. See Section IV for lab precision statement using LCS/LCSD.

Vil-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
qualified rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate
assessment. Precision control criterion was established at 25% RPD for the aqueous samples.

o Field groundwater sample duplicate pair 54MWO01 (L13080274-03; L13080274-04) and 54TMO1
(L13080274-05; L1 3080274-06) was analyzed for TOC, TIC, DOC, and DIC analysis in this SDG.
TOC was detected at 3.32 mg/L in the parent sample and at 2.38 mg/L in the duplicate pair; resulting
in a RPD of 33.0%. TIC was detected at 20.4 mg/L in the parent sample and at 16.8 mg/L in the
duplicate pair; resulting in a RPD of 19.4%. DOC was detected at 3.74 mg/L in the parent sample
and at 4.07 mg/L in the duplicate pair; resulting in a RPD of 8.5%. DIC was detected at 39.3 mg/L in
the parent sample and at 37.7 mg/L in the duplicate pair; resulting in a RPD of 4.2%. TOC was
qualified estimated “J" for the duplicate pair based upon the high RPD. All criteria were met for TIC,
DOC, and DIC analysis.

e Field groundwater sample duplicate pair 54MW14 (L13080274-09; L13080274-10) and 54TM14
(L13080274-11; L13080274-12) was analyzed for TOC, TIC, DOC, and DIC analysis in this SDG.
TOC was detected at 3.64 mg/L in the parent sample and at 4.00 mg/L in the duplicate pair; resulting
in a RPD of 9.4%. TIC was detected at 29.6 mg/L in the parent sample and at 30.3 mg/L in the
duplicate pair; resulting in a RPD of 2.3%. DOC was detected at 4.36 mg/L in the parent sample and
at 4.13 mg/L in the duplicate pair; resulting in a RPD of 5.4%. DIC was detected at 51.3 mg/L in the
parent sample and at 45.4 mg/L in the duplicate pair; resulting in a RPD of 12.2%. All criteria were
met for TOC, TIC, DOC, and DIC analysis. No qualifiers were applied.

VIll-Quantitation Verification and Data Review

The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following
calculations were performed for verification.

e Any sample value >MDL and <MRL or <3*MDL (whichever is greater) was qualified as estimated, “J.”




e The total and dissolved fractions were compared. The organic and inorganic carbon data results for
samples 54MW13 (L13080274-01), 54MW13 (L13080274-02), 54MWO01 (L13080274-03), 54MWO01
(L13080274-04), 54TMO01 (L13080274-05), 54TMO01 (L13080274-06), 54MW04 (L13080274-07),
54MW04 (L13080274-08), 54MW14 (L13080274-09), 54MW14 (L13080274-10), 54TM14
(L13080274-11), and 54TM14 (L13080274-12) are presented in Table 3. The samples with the odd
fraction lab IDs are the total fractions and the samples with the even fraction lab IDs are the dissolved
fractions. Data qualification was applied based upon professional judgment. Generally, if the
concentrations are greater than the MRL and the dissolved concentration is greater than its total
concentration by >10%D, then both results have been flagged as estimated with a "J." We are
looking at the TOC/TIC to evaluate the immobilization potential of TNT and RDX. The DOC/DIC is a
byproduct of organic compound oxidation and indicates the difference in microbial oxidation
processes within and outside the plume area. If the samples exhibit continual microbial oxidation
coupled with the time differences of sample preservation from sample collection (i.e. TOC in field and
DOC at the lab), this might be the cause of total / dissolved imbalance here.

Table 3 Total/Dissolved Summary

Sample ID Analyte MRL Total Fraction | Dissolved Fraction %D Qualifier
(mg/L) (mglL) (mg/L)
54MW13 TOC/DOC 1.0; 2.0 2.35 4.02 41.5 J
54MW13 TIC/DIC 1.0; 2.0 24.5 38.1 35.7 J
54MWO01 TOC/DOC 1.0; 2.0 3.32 3.74 11.2 J
54MW01 TIC/DIC 1.0; 2.0 20.4 39.3 48.1 J
54TMO1 TOC/DOC 1.0; 2.0 2.38 4.07 41.5 J
54TM01 TIC/DIC 1.0; 2.0 16.8 37.7 55.4 J
54MW04 TOC/DOC 1.0; 2.0 2.70 3.19 15.4 J
54MW04 TIC/DIC 1.0; 2.0 20.6 44.8 54.0 J
54MW14 TOC/DOC 1.0; 2.0 3.64 4.36 16.5 J
54MW14 TIC/DIC 1.0; 2.0 29.6 51.3 42.3 J
54TM14 TOC/DOC 1.0; 2.0 4.00 4.13 3.2 None
54TM14 TIC/DIC 1.0; 2.0 30.3 454 33.3 J

J = Estimated value.
MRL = Method Reporting Limit
NA = Not Applicable

Sample: 54MW13 (L13080274-01), TOC

TC: Y = m*X (mg/L) + b TIC: Y = m*X (mglL) + b
m = 36.20 m =29.78

b = 6.332 b=8.713

Y =978.8 Y =7388

DF = 1 DF = 1

X =(26.86 mg/L) * 1 =26.86 mg/L X=(24.52 mg/L) * 1 =24.562 mg/L
TOC (mg/L) = TC (mg/L) — TIC (mg/L) = 26.86 — 24.52 = 2.34 mg/L
Reported Value = 2.35 mg/L

% Difference = 0.4%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
{(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region Il Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm resuit.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

uJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.. DOD Quality Systems Manual for Environmental
Laboratories, Final Version 4.2 (DoD, 2010).

*The USEPA data validation qualifiers are referenced from Region Il Modifications to the National Functional Guidelines for
Inorganic Data Review (April, 1993).




' Lab Report#: L13080274
Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mossburg
- ] B B Certificate of Analysis o
- _Sample #: L—17308027774-01k' PrePrep.Method: N/A: : Instrument: TO§:~VWP
ClientID: 54MW13 7 'i?jrep,Method; 4151 Prep Date: N/A- . ,
7 Matrix: Water - Analytical Method: 415.1 . - cal Date: 07/09/201314:51
Workgroup #: WG440410 Analyst: DIH RuUN Date: 08/07/2013 16:01
Collect Date: 08/05/2013 09:10 - Dilution: 1 File ID: TC08072013.012"
‘SampleTag: 01~ - Units: 'mg/L - e e
Analyte CAS # Result Qual LOQ LOD
Total Organic Carbon TOC 2.35 B 1.00 0.500
Sample # L130§0274-01 PrePrep Method:: N/A Instrument:: TOC-VWP:
ClientID: 54MW13 " Prep Méthod: 4151 Prep Date: N/A
Matrix: Water Analytical Method: 415.1 Cal Date: 07/09/2013 14551
Workgroup #: WGA440410 = Analyst: DIH “Run Date: 08/07/201316:01
Collect Date: 08/05/2013 09:10 -~ Dilution: -1 File ID: TC08072013.012
sample Tag: 01- Units: mg/L -
Analyte CAS # Result Qual LOQ LOD |
Total Inorganic Carbon 245 yl 1.00 0500 |
Sample #: 113080274-02 PrePrep Method: N/A ‘Instrument:: TOC-VWP
ClientID; 54MW13 Prep Method: 415.1 Prep Date; -N/A
 Matrix: Water ~ Analytical Method: 415.1 _cal Date: 07/09/201314:51
~ Workgroup #:- WG440411° ~Analyst:: DIH “Run Date: 08/09/2013 13:02
Collect Date: 08/05/2013 09:10 “~Dilution; 2 File ID: -TC08082013,049
sample Tag: DLOL Units: mgiL
i
Analyte CAS # Result Qual LOQ LOD ‘
Inorganic Carbon, Dissolved 38.1 T 2.00 1.00 ‘
Sémple # ,L13d78b7274-072”7' : PrePrep Method: *N/A lnsi;r;jment: TOCVWP
ClientID: 54MW13. f “Prep Method: 4151 PrepDate: N/A -
Matrix: Water Analytical Method: - 415.1 Cal Date: 07/09/201314:51
Workgroup #: WG440411 ~ Analyst: DIH - Run Date: 08/09/201313:02
Collect Date: 08/05/2013 09:10 Dilution:-2 " File ID: T€08082013.049
Sample Tag: DLOL Units: mgiL
Analyte CAS # Result Qual LOQ LOD B
| Organic Carbon, Dissolved TOC 4,02 3 2.00 1.00
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Certificate of Analysis

Lab Report #: 113080274

Lab Project#: 2773.087

Project Name: Radford

Lab Contact: Stephanie Mossburg

instrument; -TOC-VWP

Sample #: 11308027403 PrePrep Method: N/A
ClientID: S4MW01 Prep Method: 415.1 Prep Date; N/A
Matrix: Water. - -Analytical Method: - 415.1 Cal Date: 07/09/2013:1451
Workgroup #:- WG440410 Analyst: 'DIH Run Date:- 08/07/2013 16515 - .
Collect Date: 08/05/201310:40 Dilution: 1 File ID: TC08072013.013 =
Sample Tag: 01 : Units: mg/L ‘ -
f” 7 Analyte CAS # Result Qual LOQ LOD
Eotal Organic Carbon TOC 3.32 f)” 1.00 0.500
Sample #:  113080274-03 PrePrep Method:  N/A Instrument: TOC-VWP
ClientID:  54MWO01 Prep Method: :415.1 Prep Date: N/A
Matrix: Water Analytical Method: 4151 Cal Date:: 07/09/2013 14:51
‘Workgroup #: WG440410 Analyst: ' DIH Run Date:08/07/2013 16:15
Collect Date: 08/05/2013 10:40 Dilution: 1 * File ID: TC08072013.013
Sample Tag: 01 - = eUnits: mglL ; T -
Analyte CAS # Result Qual LOQ LOD
Total Inorganic Carbon 20.4 "’:)’ 1.00 0.500
,rr—,Sampk;#: Li3080274-04 PrePrep Method: N/A Instrument: - TOC-VWP
“ClientID:  54MW01 Prep Method: 4151 Prep Date: N/A
- “Matrix: Water Analytical Method: 4151 Cal Date: 07/09/201314:51
Workgroup #: WG440411 Analyst: DIH RUN Date: 08/09/201313:16
Collect Date: 08/05/201310:40 Dilution: -2 File ID: . TC08082013.050
Sample Tag: DLOL - ~ Units: “mg/L
' Analyte CAS # Result Qual oQ | Lop |
Organic Carbon, Dissolved TOC 3.74 i 200 | 100 ﬂ
Sample #: 1308027404 PrePrep Method: N/A Instrument: TOC:VWP -
ClientID: 54MWO01 ~_Prep Method: 4151 ~ PrepDate: NA ’
Matrix: Water . Analytical Method: 415.1 ~ Cal Date: 07/09/2013 14:51
Workgroup #: *WG@Q41"1,' Analyst: DIH “Run Date: 08/09/201313:16
Collect Date: 08/05/2013 10:40 -Dilution: 2 —Fi[e ID:=-TC08082013.050
Sample Tag: DLO1 ‘Units: ‘mglL : :
Analyte CAS # Result Qual LOQ oo |
b
{ Inorganic Carbon, Dissolved 39.3 B 2,00 1.00 ‘
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Certificate of Analysis

Lab Report #:

Project Name: Radford

113080274
© Lab Project#: 2773.087

Lab Contact: Stephanie Mossburg

Sample #: - 1.13080274-05 - PrePrep Method: N/A- instrument: -TOC-VWP
client1D:. :54TM01 v Prep Method: 415.1 ‘Prep Date: “N/A
Matrix: - Water Analytical Method: '415.1 Cal-Date: 07/09/2013 1451
Workgroup #: WG440410 Analyst: ‘DIH Run Date: 08/07/2013 16:49
“Collect Date:  08/05/2013:10:40 Dilution: -1 File ID: -TC08072013.016.
Sample Tag: 01 Units: mg/L : ;
F Analyte CAS # Result Qual LOQ oo |
| Total Organic Garbon TOC 2.38 3 1.00 0500 |
: Samplé#: 11308027405 PrePrep Method: -N/A Instrument: “TOC-VWP.
ClientID: 54TM01 Prep Method: 415:1 Prep Date: N/A :
‘Matrix: Water : Analytical Method: 4151 Cal Date:* 07/09/2013.14:51
- WOrkgri?up #: WG440410 - Analyst: ‘DIH -~ Run Date:08/07/2013 16:49
_ Collect Date: 08/05/2013 10:40 Dilution:. 1- ~ File ID: . TC08072013.016
Sample Tag: 01 Units: ,mg/L ¥
t
1 Analyte CAS # Result Qual LOQ Lob
[
! Total Inorganic Carbon 16.8 T 1.00 0.500
Sample #:-1.13080274-06 PrePrep Method: -N/A Instriment; “TOC-VWP
Client1D: 54TM01 Prep Method: 415:1 Prep'Date: N/A
- Matrix:- Water- Analytical Method: - 415.1 Cal Date: 107/09/2013 14:51
Workgroup #: WG440411 Analyst:"DIH Run Date: - 08/09/2013:13:29
fCollectDaté: 08/05/2013 10:40 Dilution; -2 File ID: TCOBOBZO;&OSl
Sample Tag: -DLO1: Units: -mg/L :
B 7 Analyte CAS # Result Qual LOQ LOD 1
Inorganic Carbon, Dissolved 37.7 ‘J/ 2.00 1.00 j
",Sample # 113080274-06 PrePrep Method: N/A Instrument: -TOC-VWP
Cli'ent ID: - 54TM01 Prep Method: 415.1 Prep Date: "N/A
Matrix: -Water Analytical Method: 415.1 Cal Date: :07/09/2013 14:51
Workgroup #: - WG440411 Analyst: DIH ““Run Date: '08/09/2013 13:29
{Qollect Date: 08/05/2013 10:40 Dilution:- 2 File ID: -TC08082013:051
Sample Tag: DLO1 Units: mg/E
Analyte CAS # Result Qual LOQ LOD }
| Organic Carbon, Dissolved TOC 4,07 E 2.00 1.00 j
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Lab Report #:
Lab Project#: 2773.08

Project Name: Radford

L13080274

7

Lab Contact: Stephanie Mossburg
7 Certificate of Analysis )
- Sample #: - 1.13080274-07 PrePrep Method:: N/A Instrument: - TOC-VWP- =
_Client ID: 54MWO04 Prep Method: 415.1 .. Prep Date:. N/A
. Matrix: Water Analytical Method: 415.1 : Cal Date:: 07/09/2013 14:51
- Workgroup #: 'WG440410 Analyst:: DIH -+ Run Date: 08/07/2013 17:02
Collect Date; 08/05/2013 12:15 _ Dilution: 1 File ID: - TC08072013.017
Sample Tag: 01 Units:. ma/L :
| Analyte CAS # Result Qual LOQ LOD
| Total Organic Carbon TOC 2.70 4 1.00 0.500
 sample #: L13080274-07 PrePrep Method: N/A Instrument:” TOC-VWP
_ ClientID: 54MW04 . Prep Method: - 415.1 Prep Date: N/A
Matrix:- Water Analytical Method: 415:1 - ,Cal Date: 07/09/2013 14:51
Workgroup #: -WG440410 . Analyst: DIH Run Date:  08/07/2013 17:02
Gollect Date: 08/05/2013:12:15 ~-Dilution: 1 File ID: 'TC08072013.017
Sample Tag: 01 : Units: “mg/L :
Analyte CAS # Result Qual LOQ LOD
Total Inorganic Carbon 20.6 “J 1.00 0500
Sam)ie #: 'L13080274-08 PrePrep Method: N/A - Instrument:- TOC-VWP
Clienj ID: - 54MWO04 “'Prep Method: -415.1 Prep.Date:: N/A o
Matrix: - Water Analytical Method: 415.1 Cal Date: 07/09/2013 14:51 7
Workgfdup #: "WG440411 =~ Analyst: DIH Run Date: 08/09/201313:42
Collect Date: 08/05/2013 12:15 Dilution: 2 File ID: TC08082013.052
Sample Tag: DLOL Units: mg/L = :
| Analyte CAS # Resut |  Qual LOQ LOD
‘lnorganic Carbon, Dissolved 44.8 ‘ ) 2.00 1.00
- Sample#: L13080274-08 - PrePrep Method: N/A ~“Instrument: - TOC-VWP
__ ClientID: 54MW04 -~ Prep Method: -415.1 Prep Date: N/A
Matrix: - Water Analytical Method: - 415.1 Cal Date: 07/09/2013 14551
Workgroup #: WG440411 Analyst: DIH. - Run Date: 08/09/2013 13:42
Collect Date: 08/05/2013 12:15 Dilution: 2 File ID: TC08082013.052
- Sample Tﬁ’g: pLOTL Units: “mgl/L
{ Analyte CAS # Result Qual LOQ LOD
‘ Organic Carbon, Dissolved TOC 3.19 Tg 2.00 1.00
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Sample #: 11308027409
ClientID: 54MWi1d
Matrix: Water
Workgroup #: WG440410
Collect Date: 08/05/2013 13:35

 Certificate of Analysis
PrePrep Method: -N/A

Prep Method: 4151
Analytical Method: 415.1

Analyst: DIH
~Dpilution: 1

Lab Report #: L13080274
Lab Project# 2773.087
Project Name: Radford
Lab Contact: Stephanie Mossburg

“ Instrument: “TOC-VWP:- =
~ PrepDate: NA
:Cal Date: 07/09/2013 14:51
- Run Date: 08/07/2013 17:15
* File ID: TC08072013.018

. Sample Tag: 01 Units:. ‘mg/L :
Analyte CAS # Result Qual LoQ oo |
Total Inorganic Carbon 29.6 T 1.00 0.500 l
Sample #: L13080274-09 PrePrep Method: N/A Instrument; - TOC-VWP
- ClientID: - 54MW14 Prep Method: 415.1 - PrepDate: N/A -~
Matrix; Walter: : Analytical Method: 41571 Cal Date:: 07/09/2013 14:51
Workgroup #: WG440410— :fAfhaIyst: DIH ~Run Date: 08/07/201317:15
Collect Date: 08/05/201313:35 bilution: 1 " File ID: TC08072013.018
Sample Tag: 01 -Units: “mg/L 7
Analyte CAS # Result Qual LOQ LOD
Total Organic Carbon TOC 3.64 yE 1.00 0.500
Sample #: /113080274-10 - = PrePrep Method: N/A Instrument: TOC-VWP
Client 1D; - 54MW14 Prep Method: 4151 'VPrep Date:  N/A -
Matrix: ‘Water Analytical Method: 415.1 Cal Date: 07/09/2013 1451
“Workgroup #: WG440411° Analyst: ‘DIH Run Date: 08/09/2013 13:55
Collect Date: 08/05/2013 13:35 Dilution: 2 File ID: TC08082013.053
Sample Tag: ‘DLO1 : Units: mg/L
j Analyte CAS # Result Qual | LoQ LOD
"lnorganic Carbon, Dissolved 51.3 “j' ‘ 2.00 i 1.00
_ sample#: 113080274-10 PrePrep Method: N/A ~ instrument: TOG-VWP
ClientID:. - 54MW14 - Prep Method: 4151 Prep Date: N/A
Matrix: Water: = ~Analytical Méthod: ~415,1 Cal Date; 07/09/2013 1451
Workgroup #: 'WG440411 =+ = Analyst: DIH Run Date: 08/09/20131355
~ Collect Date: 08/05/2013 13:’35'; o Dilution; 2 - * FilelD: TC08082013:053
. Sample Tag: bLO1 Uhits: mo/L L
Analyte CAS # Resut | Qual | LOQ LOD
Organic Carbon, Dissolved TOC 4.36 l B [ 2.00 1.00 i
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Lab Report #:
Lab Project #:

Project Name:

113080274
2773.087
Radford

Lab Contact: Stephanie Mossburg
Certificate of Analysis ]
Sample #: 1.13080274-11 PrePrep Method: N/A Instrument: - TOC-VWP
ClientID:  54TM14. Prep Method:415.1 Prep.Date: N/A -
“Matrix: Water’ Analytical-Method: 415.1 Cal Date: 07/09/2013.14:51
Workgroup #:  WG440410 Analyst: .DIH Run Date: - 08/07/2013 17:29
Collect Date: 08/05/2013 13:35 Dilution: "1 File ID; TC08072013.019:
Sample Tag: 01 ~ Units: mg/L .
I i T -
’ Analyte CAS# | Result Qual | o | oo |
rT»otal Organic Carbon TOC [ 4.00 ‘ 1.00 0.500
Sample #: 1:13080274:11 - PrePrep Method: N/A Instrument: - TOC-VWP
Client ID: 54TM14 Prep Method: 415.1 Prep Date: N/A
Matrix: ‘Water - Analytical Method:: 415,1 Cal Date:  07/09/2013 14:51
~Workgroup #: “WG440410 . ' Analyst:: DIH Run Date: 08/07/2013 17:29
- Collect Date: 08/05/2013 13:35 - Dilution: 1 File ID: TC08072013.019 -
Sample Tag: 01 : Units: ‘mg/L f
J Analyte CAS # J Result ’ Qual LOQ f LOD 1
" Total Inorganic Carbon ‘ 30.3 j 1.00 “ 0.500
Sa{;ﬁple #: Li3080274-12 PrePrgp Method: 'N/A: Instrument: TOC-VWPV
ClientID: 54TM14 Prep Method:: 415.1 -Prep Date:  N/A
-~ Matrix: Water _-““Analytical Method: 4151 - Cal Date: 07/09/201314:51
Workgroup # WGA440411 - Analyst: - DIH _Run Date: 08/09/2013 14:09
Collect Date: 08/05/201313:35 Dilution: 2 File ID: TC08082013.054 :
Sample Tag: DLO1 = Z0 - Units: - mglL
‘ Analyte | cas# | Result | Qua | oQ | Lop ]
ragamc Carbon, Dissolved TOC L 4.137 ’ B J 2.00 J 1.00 |
——":Sample:#:i L13080274-12 PréPrep Method: N/A “Instrument; TOC-VWP
ClientID: - 54TM14 - Prep Method: 415.1 Prep Date: N/A
Matrix: -Water Analytical Method: 415.1 - Cal Date: 07/09/2013 14:51
“Workgroup #: WG440411 ' _Analyst: DIH ‘Run Date: 08/09/201314:09
Collect Date: 08/05/201313:35 - Dilution: 2 File ID: ' TC08082013.054
Sample Tag: DLO1 : Units: mglL. : g
J Analyte CAS # ‘ Result ‘ Qual LOQ ‘ LoD “
’ Inorganic Carbon, Dissolved ’ 45.4 ’ T | 200 ‘ 1.00 ‘J
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CB&I Federal Services, LL.C (CFS)
4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM
TO: Tim Leahy, CFS Radford Army Ammunition Plant (RFAAP) Project Manager
FROM: Eric Malarek, CFS RFAAP Project Chemist

SUBJECT: RFAAP Data Validation — Perchlorate
Microbac Laboratories, Inc. L13080274

DATE: December 5, 2013

The purpose of this memorandum is to present the data validation report for the samples collected at Main
Manufacturing Area at RFAAP for SWMU54 RFI/IM on August 5, 2013. Aqueous samples were analyzed
for perchlorate analysis using liquid chromatography mass spectroscopy (LC/MS) SW-846 method 6850
Modified by Microbac Laboratories. A total of six aqueous samples were validated. The sample IDs are:

Field Sampie ID Lab Sample ID Field Sample ID Lab Sample ID
54MW13 1.13080274-01 54MW04 L13080274-07
54MWO1 1.13080274-03 54MW14 1.13080274-09
54TMO1 1.13080274-05 54TM14 1.13080274-11

Data were reviewed and validated by Eric Malarek using a combination of project QAPP, DoD Quality
Systems Manual for Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), DoD
Perchlorate Handbook August, Rev1, Change 1, 2007 (DoD, 2007), method-specific criteria, and
laboratory SOP criteria. The data qualifier scheme was consistent with the Region /I Modifications to the
National Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are
presented in Table 1. Data associated with parameters in compliance with quality control specifications
have not been qualified. Data associated with parameters that did not comply with quality control
specifications and directly impacted project data have been qualified in accordance with USEPA Region lil

specifications.




Table 1 Laboratory Performance Criteria

Qualified Parameter
Yes | No
X | Holding Times and Preservation
X | Instrument Performance Check
X | Initial and Continuing Calibration
X | Blank Analysis
X | Internal Standards
X | Interference Check Sample
X | Laboratory Control Sample (LCS)
X | Matrix Spike (MS) and Spike Duplicate (MSD)
X | Field Duplicate
X | Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable.

12./5/13

Eric Malarek, Chemist

Date




RFAAP VALIDATION REPORT
PERCHLORATE REVIEW
SDG 13080274

I-Holding Times and Preservation

The primary objective is to ascertain the validity of results based on the holding time of the sample from
time of collection to time of sample analysis. For perchlorate analysis, aqueous samples are received
and stored at cool @4°C+2°C with a maximum holding time of 28 days from collection (DoD Perchiorate
Handbook criteria).

e Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 08/05/13, the coolers were received on 08/06/13 by the primary
laboratory (Microbac Laboratories, Inc.) at 3.0°C and 1.0°C. Even though one of the receipt
temperatures was below criteria for the coolers; there were no impacts to the data quality and no
qualifiers were applied based upon this outlier.

o Holding Time Review: The aqueous samples were collected on 08/05/13 for perchlorate analysis.
The aqueous samples were prepped and analyzed on 08/09/13. Sample collection dates may be
found on the attached form 1s. All holding time criteria were met. No qualifiers were applied.

ll-Instrument Performance Check

LC/MS instrument performance checks are performed to ensure mass resolution, identification and, to
some degree, sensitivity. The analysis of the instrument performance check solution must be performed
at the beginning of each 12-hour period during which samples are analyzed.

e The instrument performance check, B0O-Perchlorate, met the mass calibration criteria. No
qualification was applied.

lll-Initial and Continuing Calibration

Requirements for satisfactory instrument calibration are established to ensure that the instrument is
capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is
capable of acceptable performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Perchlorate: 1- blank (<1/2MRL DoD Perchlorate Handbook)
5 — standards (1>0.995 or RSD<20% DoD Perchlorate Handbook)
ICV (£15%D DoD Perchlorate Handbook)
CCVI/ICS (s15%D DoD Perchlorate Handbook)
LODV (£30%D DoD Perchlorate Handbook)

» For aqueous perchlorate initial calibration performed on 07/12/13 on instrument LCMS1, all criteria
were met for all target compounds (RSDs<20%). All ICV/CCV/ICS/LODV standards were within
criteria. No qualifiers were applied. Perchlorate was determined using linear regression method with
correlation coefficients 20.995 for primary and confirmation columns. Samples 54MW13 (L13080274-
01), 54MWO01 (L13080274-03), 54TMO01 (L13080274-05), 54MWO04 (L13080274-07), 54MW14
(L13080274-09), and 54TM14 (L13080274-11) apply to this initial and continuing calibrations.




IV-Blanks

The purpose of blank analyses is to determine the presence and magnitude of contamination problems
resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. No contaminants should be detected in any of the associated
blanks >MDL. The DoD Perchlorate Handbook criterion specifies all concentrations should be less than
14 MRL for method blanks. Positive sample results are reported and qualified “B”, if the concentration of
the compound in the sample is <5 times (5x) the maximum amount for target compounds. Table 2
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one. The
rinse blank 54RB080713 (L13080428-09) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis QC Blank ID Compound Max Conc. Action Level B gualified samples
Date pgll yg/L (for this SDG)
08/09/13 ICB/CCBs All perchlorate <¥2MRL NA NA None
08/09/13 WG440826-02 All perchiorate <¥2MRL NA NA None
08/13/13 54RB080713 All perchlorate <VaMRL NA NA None

MRL = Method Reporting Limit.
NA = Not Applicable.

V-Internal Standards

Internal standards performance criteria ensure that LC/MS sensitivity and response are stable during
every analytical run. Internal standard area counts for samples and blanks must not vary by more than a
factor of two (-50% to +100%) from the associated calibration standard. The DoD Handbook specifies
retention times (RT) 1.0 £ 2% of last calibration standard and the ratio of RT of sample to standard should
be 3.06 and fall between 2.3 and 3.8. The internal standard peak area responses should fall between
50% to 150% recoveries.

o All criteria were met. No qualifiers were applied.

Vi-Interference Check Sample (ICS)

The LCMS interference check sample (ICS) verifies inter-element and background correction factors.
LCMS Interference Check is performed at the beginning and end of each sample analysis run. Control
limits are 70-130% (DoD QSM limits 70-130%).

e All criteria were met. No qualifiers were applied.

Vil-Laboratory Control Sample

The laboratory control sample (LCS) serves as a monitor of the overall performance of each step during
the analysis, including the sample preparation. DoD Perchlorate Handbook and laboratory aqueous limits
are 80-120%.

o Sample WG440826-03 was used as aqueous LCS for perchlorate analysis dated 08/09/13. All
criteria were met. No qualifiers were applied. Samples 54MW13 (L13080274-01), 54MWO1
(L13080274-03), 54TM01 (L13080274-05), 54MW04 (L13080274-07), 54MW14 (L13080274-09), and
54TM14 (L13080274-11) apply to this LCS sample.




VIil-Matrix Spike (MS) and Spike Duplicate (MSD)

Matrix Spike (MS) and Spike Duplicate (MSD) are generated to determine long-term accuracy and
precision of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. Specific criteria include the analyses of matrix
spike samples at a frequency of one MS/MSD per 20 samples of similar matrix. MS/MSD recoveries and
relative percent differences between MS recoveries should be within the specified limits. DoD
Perchlorate Handbook limits are 80-120%; RPD<15%. The laboratory limits are 80-120%; RPD=<15%.

« No site specific aqueous MS/MSD was performed for perchlorate analysis on 08/09/13; therefore,
was not evaluated. See Section VI for lab accuracy statement using LCS.

IX-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment.
Precision control criterion was established at 25% RPD for the aqueous samples.

o Field groundwater sample duplicate pair 54MW01 (L13080274-03) and 54TM01 (L13080274-05) was
analyzed for perchlorate analysis in this SDG. Perchlorate was non-detect for the duplicate pair. All
criteria were met. No qualifiers were applied.

e Field groundwater sample duplicate pair 54MW14 (L13080274-09) and 54TM14 (L13080274-11) was
analyzed for perchlorate analysis in this SDG. Perchlorate was detected in the parent sample at
0.456 ug/L and 0.489 ug/L for the duplicate pair; resulting in a RPD of 7.0%. All criteria were met.
No qualifiers were applied.

X-Quantitation Verification and Data Review

The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following
calculations were performed for verification.

e Any sample value >MDL and <MRL or <3*MDL (whichever was greater) was qualified as estimated,
IIJ.JI

Sample: 54MWO03 (L13050819-01), Perchlorate
Y=mX+b

Y = Response Ratio = Sample Area/Area Internal Standard O18LP
m = slope of curve

X = Amount Ratio = Conc. Analyte/Conc. Internal Std.

b = Y-intercept

Given:

m=1.37

b = 0.00457

Y = Area = 47700/354000 = 0.1347
X =0.09502




Conc. pg/L = (Ax * Cis * DF)
where: Conc. = Sample concentration in pg/L

AX = Amount Ratio = Conc. Analyte/Conc. Internal Standard
Cis = Conc. Of internal Standard (ug/L)
DF = Dilution factor

Conc. pg/L = (0.09502 * 5 * 1) = 0.475 pg/L (Signal #1)

Reported Value = 0.477 pg/L
% Difference = 0.4%
Values were within 10% difference




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region Ill Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

uJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative ldentification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.. DOD Quality Systems Manual for Environmental
Laboratories, Final Version 4.2 {DoD, 2010).
>The USEPA data validation qualifiers are referenced from Region Il Modifications to the National Functional Guidelines for
Inorganic Data Review (April, 1993).




Lab Report #: L13080274
Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mossburg

Certificate of Analysis

Sample #: L13080274—'01 : : PrePrep Method: - N/A : instrument: LCMS1
ClientID; “54MW13 brep Method: 16850 : "~ Prep:Date: 08/09/2013 15:00
- Matrix: Water : Analytical Method: 6850 Cal Date: 07/12/2013 13:15
Workgroup #: \W(G440826 : - Analyst: - JWR s Run Date: " 08/09/2013.21:44
Collect Date: 08/05/201309:10 Dilution: ‘1 :  FileID: 1LM.LM22030
Safnple Tag: Ol— ',: ' . Units: -.ug/L : :
h Analyte CAS # Result Qual LOQ LOD
;erchlorate 14797-73-0 0.477 0.200 0.100
Sample #: 11308027403 ‘PrePrep Method:- N/A : Instrument: LCMS1
Client ID: 54MW01' : Prep Method:: 6850 Prep Date: 08/09/201315:00 -
Matrix: Water : ‘ Analytical Method: 6850 Cal Date: 07/12/2013 13:15
Workgroup#: WG440826° - : Analyst: “JWR- . - : ~Run Date: 108/09/2013 22:03
Collect Date: 08/05/20131040 Dilufion: 1 File ID: 1LM,LM22031
-~ Sample Tag: 01 ' . : Units: - UglL -
‘ Analyte 7 CAS # Result Qual LOQ LOD
\ Perchlorate 14797-73-0 U 0.200 0.100
l U Analyte was not detected. The concentration isibelow the reported LOD.

Page 1of 4 Generated at Aug 21, 2013 12:36

Page 36

13080274 / Revision: 0 / 478 total paces Generated: 08/21/2013 12:39




: { Lab Project #

_ Lab Report #:

Project Name:

L13080274
2773.087
Radford

Lab Contact: Stephanie Mossburg
Certificate of Analysis
Sample # 11308027405 PrePrep Method: N/A - , Instrument: LCMS1
Client ID: 54TM01 - - Prep Method: 6850 = ' Prep Date: 08/09/2013:15:00
"~ Matrix; Water.. . Analytical Method: 6850 ~ Cal Date: 07/12/2013 13:15
Workgroup #: WG440826 - Analyst: JWR - . -Run Date: 08/09/2013 22:22
. Collect Date: 08/05/2013 10:40 . : = Dilution: -1 E : e File ID: 1LM.LM22032
- Sample Tag: 01 ' e Units: “Ug/L - ' :
Analyte CAS # E Resulit Qual LOQ LOD
Perchlorate 14797-73-0 u 0.200 0.100
U Analyte was not detected. The concentration is below the reported LOD.
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Sample #:  113080274-07
ClientID: 54MW04
Matrix: -Water
Workgroup #: WG440826

““PrePrep Method:  N/A

-Prep-Method: :6850
Analytical Method: 6850
‘Analyst:-JWR

Certificate of Analysis

Lab Report #: 113080274
Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mossburg

Iﬁs;rument:—LCMSl : :

Prep Date: 08/09/201315:00
. Cal Date: 07/12/2013 13:15
'Run Date: 08/09/2013 22:40

Collect Date: 08/05/2013 12:15 Dilution: 1 File ID: 1LM.LM22033
Sample. Tag: 01 Units:- ug/L -
[ Analyte CAS # Result Qual LOQ oo |
] Perchlorate 14797-73-0 u 0.200 0.100
‘ U Analyte was not detected. The concentration is below the reported LOD.
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Lab Report #:
Lab Project #:

Project Name:

113080274
2773.087
Radford

Lab Contact: Stephanie Mossburg
Certificate of Analysis
Sample#: L13080274-09 PrePrep Method: N/A  Instrument: LCMSL -
- clientID: 54MW14 Prep Method: 6850 Prep Date: 08/09/2013 15:00
~ Matrix: Water - ‘Analytiéal Method: - 6850 “Cal Date: 07/12/2013:13:15
- Workgroup #: WG440826 Analyst: JWR - "Run Date: 08/09/2013 22:59
~ Collect Date: 08/05/201313:35 Dilution: 1 File ID; 1LM.LM22034
Sample-Tag: 01 Units: “ug/L e
[ Analyte CAS # Result Qual LOQ LOD
 Perchlorate 14797-73-0 0.456 0.200 0.100
“Sample #:'L13080274-11 PrePrepMethpd: NIA:: Instrument: :LCMS1
ClientID: 54TM14 Prep Method: 6850 Prep Dafe:—'—0810912013'15:00
Matrix: Water- - = Analytical Method: 6850 Cal Date: -07/12/2013 13:15
Workgroup #: WGA440826 Analyst: JJWR Run Date:  08/09/2013 23:18
Collect Date: 08/05/2013-13:35 Dilution: 1 File ID; 1LM.LM22035
- Sample Tag: 01 = pniis: ug/L
Analyte CAS # Resuit Qual LOQ LOD 1
Perchlorate 14797-73-0 0.489 0.200 0.100
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CB&l Federal Services, LLC (CFS)
4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBIfederalservices.com

MEMORANDUM
TO: Tim Leahy, CFS Radford Army Ammunition Plant (RFAAP) Project Manager
FROM: Eric Malarek, CFS RFAAP Project Chemist

SUBJECT: RFAAP Data Validation — Explosives
Microbac Laboratories, Inc, SDG L13080274

DATE: December 5, 2013

The purpose of this memorandum is to present the data validation report for the samples collected at Main
Manufacturing Area at RFAAP for SWMU54 RFI/IM on August 5, 2013. Samples were analyzed for select
explosives using USEPA SW846 Method SW-846 8330B for aqueous matrices. A total of six agueous
samples were validated. The sample IDs are:

Field Sample ID Lab Sample iD Field Sample ID Lab Sample ID
54MW13 L13080274-01 54MW04 1.13080274-07
54MWO01 1.13080274-03 54MW 14 L13080274-09
54TMO1 L13080274-05 54TM14 1.13080274-11

Data were reviewed by Eric Malarek and validated using a combination of project QAPP, Quality Systems
Manual for Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010) (DoD QSM),
method-specific criteria, and laboratory SOP criteria. The data qualifier scheme was consistent with the
Region Ill Modifications fo the National Functional Guidelines for Organic Data Review (September
1994). Parameters evaluated are presented in Table 1. Data associated with parameters in compliance
with quality control specifications have not been qualified. Data associated with parameters that did not
comply with quality control specifications and directly impacted project data have been qualified in
accordance with USEPA Region Il specifications.




Table 1 Laboratory Performance Criteria

Qualified

Parameter

Yes No

Holding Times and Preservation

Blank Analysis

Initial Calibration

Continuing Calibration

System Monitoring Compounds

Laboratory Control Sample and Laboratory Control Sample Duplicate

Matrix Spike/Spike Duplicate

XXX XX XXX

Field Duplicate

Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

V0

j2 /5713

Eric Malarek, Chemist

Date




RFAAP VALIDATION REPORT
EXPLOSIVES REVIEW
SDG L13080274

I-Holding Times and Preservation

The objective is to ascertain the validity of results based on the holding time of the sample from time of
collection to time of sample extraction and analysis. Holding time criteria: For aqueous samples, explosive
compounds are shipped cooled (@4°C + 2°C) with a maximum holding time of 7 days from sample
collection to preparative extraction and 40 days from preparative extraction to determinative analysis
(USEPA criteria).

« Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 08/05/13, the coolers were received on 08/06/13 by the primary
laboratory (Microbac Laboratories, Inc.) at 3.0°C and 1.0°C. Even though one of the receipt
temperatures was below criteria for the coolers; there were no impacts to the data quality and no
qualifiers were applied based upon this outlier.

« Holding Time Review: The aqueous samples were collected on 08/05/13. The samples were
extracted on 08/06/13 and were analyzed on 08/15/13 for explosives. Sample collection dates may
be found on the attached form 1s. All criteria were met. No qualifiers were applied.

lI-Blank Analysis

The purpose of laboratory or field blank analyses is to determine the existence and magnitude of
contamination problems resulting from laboratory or field activities. One method blank per analytical
batch must be run on each instrument used to analyze samples. No contaminants should be present in
the blanks. The DoD QSM criterion specifies all concentrations should be less than one-half MRL.
Positive sample results are reported and qualified “B”, if the concentration of the compound in the sample
is <5 times (5x) the maximum amount for explosive target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank
54RB080713 (L13080428-09) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis QC Blank ID Compound Max Conc. Action Level B qualified samples
Date ug/l ng/L (For this SDG)

08/14/13 WG440305-01 All target explosives <¥%2MRL NA NA None

08/15/13 54RB080713 All target explosives <2MRL NA NA None

NA = Not Applicable
MRL = Method Reporting Limit
MDL = Method Detection Limit




lll-Initial Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds.
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the
beginning of the analytical run. The DoD QSM specifies that the correlation coefficient must be >0.995, the
coefficient of determination 20.99, and/or the percent relative standard deviation (%RSD) must be <20%.

o For the explosives initial calibration performed on 03/20/13 on instrument HPLCS, all criteria were met
for target explosives compounds. All target compounds were determined using linear regression with
correlation coefficients =0.995. No qualifiers were applied. Samples 54MW13 (L13080274-01),
54MWO01  (L13080274-03), 54TM01 (L13080274-05), 54MWO04 (L13080274-07), 54MW14
(L13080274-09), and 54TM14 (L13080274-11) apply to this initial calibration.

iV-Continuing Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds.
Continuing calibration standards are analyzed after every 10 injections, and at the end of the analysis
sequence. The DoD QSM specifies that the percent difference (%D) from initial calibration should be no

greater than +20%.

« For explosives initial calibration verification performed on 03/20/13 @17:40 on instrument HPLCS5, all
criteria were met for target compounds. No qualifiers were applied. No aqueous field samples were
reported using this initial verification calibration.

e For explosives continuing calibration performed on 08/14/13 @15:01 on instrument HPLCS, all criteria
were met. No qualifiers were applied. No aqueous field samples were reported using this continuing
calibration.

e For explosives continuing calibration performed on 08/14/13 @23:07 on instrument HPLCS, all criteria
were met. No qualifiers were applied. No aqueous field samples were reported using this continuing
calibration.

« For explosives continuing calibration performed on 08/15/13 @11:36 on instrument HPLCS, all criteria
were met. No qualifiers were applied. Samples 54MW13 (L13080274-01), 54MW01 (L13080274-
03), 54TM01 (L13080274-05), 54MW04 (L13080274-07), 54MW14 (L13080274-09), and 54TM14
(L13080274-11) were reported using this continuing calibration.

o For explosives continuing calibration performed on 08/15/13 @19:17 on instrument HPLCS, all criteria
were met. No qualifiers were applied. No aqueous field samples were reported using this continuing
calibration.

V-System Monitoring Compound (Surrogates)

Laboratory performance on individual samples is established by means of spiking activities. The percent
recovery (%R) for all samples and blanks must be within the laboratory control limits. DoD surrogate
recovery limits are specified in Table G-3 of the DoD QSM (DoD, 2010). If the surrogate is not listed, then
the laboratory criteria shall be used.

Aqueous Criteria: 1,2-dinitrobenzene (50-150%)

e All criteria were met. No qualifiers were applied.




VI-Laboratory Control Sample and Laboratory Control Sample Duplicate

Laboratory control samples (LCS) and LCSD are used to monitor long-term precision and accuracy of the
analytical method. The analysis is performed at a frequency of 1 per analytical batch. The percent
recoveries (%Rs) must be within the laboratory control limits. DoD QSM aqueous LCS and LGCSD
recovery limits are specified in Table G-12 of the DoD QSM (DoD, 2010). If the compound is not listed,
then the laboratory criteria shall be used. The DoD QSM aqueous precision limit for explosives is <20%
RPD.

o Samples WG440305-02 and WG440305-03 were used as the aqueous LCS/LCSD for the explosives
analysis on 08/14/13. All criteria were met. No qualifiers were applied. Samples 54MW13
(L13080274-01), 54MWO1 (L13080274-03), 54TMO01 (L13080274-05), 54MWO04 (L13080274-07),
54MW14 (L13080274-09), and 54TM14 (L13080274-11) apply to this LCS/LCSD.

Vii-Matrix Spike/Matrix Spike Duplicate

Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative
percent difference (RPD) must be within the laboratory control limits. DoD QSM aqueous MS/MSD
recovery limits follow the LCS criteria and are specified in Table G-12 of the DoD QSM (DoD, 2010). If
the compound is not listed, then the laboratory criteria shall be used. The DoD QSM aqueous precision
limit for explosives is £20% RPD.

» No site specific aqueous MS/MSD was performed for the explosives analysis on 08/15/13; therefore,
were not evaluated.

Vili-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment.
Precision control criterion was established at 50% RPD for the aqueous samples.

« Field groundwater sample duplicate pair 54MWO01 (L13080274-03) and 54TM01 (L13080274-05) was
analyzed for explosives analysis in this SDG. All target explosives were non-detect for the duplicate
pair. All criteria were met. No qualifiers were applied.

 Field groundwater sample duplicate pair 54MW14 (L13080274-09) and 54TM14 (L13080274-11) was
analyzed for explosives analysis in this SDG. All target explosives were non-detect for the duplicate
pair. All criteria were met. No qualifiers were applied.




IX-Quantitation Verification and Data Review

The accuracy of analytical results was verified through the calculation of several parameters. The
calculation was based calibration factors. The absolute percent difference (%D) between the calculated and
the reported value must be within 10% difference. All positive values must have less than or equal to 40%

RPD between the primary and secondary columns.

e Al values >MDL and <MRL or <3*MDL (whichever was greater) were qualified as estimated “J” (if
required).

e All positive detections were confirmed by mass spectrum (MS) analysis. All MS confirmations were
within criteria for all detected target analytes in this SDG. No qualifiers were applied.

Sample: 54MW13 (L13080274-01), 4-amino-2,6-dinitrotoluene
Y=mX+Db

Y = Area of target compound for sample

m = slope of curve

X = Amount on column
b = Y-intercept

Given:
m = 0.28909729
=-1.8106455

Y = Area = 15.73369
X =60.69

Conc. ug/L = (Ax * Vt * DF) / (Vs)
where: Conc. = Sample concentration in pg/L

Ax = Amount of compound being measured (ug/L).
Vit = Volume of total extract (mL) from bench sheet.
Vs = Volume of sample extracted (mL).

DF = Dilution factor

Conc. pg/L = (60.69 * 10 * 1) / (950) = 0.639 pg/L (Signal #1)

Reported Value = 0.639 pg/L
% Difference = 0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

u Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm resulit.

B Not detected substantially above the level of the reported in
laboratory or field blanks.

J Analyte present. Reported value may not be accurate or precise.

Ud Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental
Laboratories, Final Version 4.2 (DoD, 2010).

*The USEPA data validation qualifiers are referenced from Region /Il Modifications to the National Functional Guidelines for Organic
Data Review (September 1994),




11308027401

, Certificate of Analysis
" PrePrep Method: N/A

~ Lab Report # 113080274

Lab Project#: 2773.087
Project Name: Radford

Lab Contact: Stephanie Mossburg

instrument; HPLCS

Samplé #
, Client ID; 54MW13 ‘:Prep Method: ‘METHOD Prep Date: - 08/06/2013.09;01
Matrix: Water Analytical Method: 83308 - ‘Cal Date: 03/20/2013.17:01 -

Workgroup #: WG441341 _Analyst: “JWR Run Date: - 08/15/2013 13:46

. Collect Date: 708/05/2013 09:10 Dilﬂtion: 1 = File lD: 5L01(581;.F

VSamplerTag: 01 S Units: “ug/L '
B " Analyte o CAS # Result Qual LOQ LoD
1,3-Dinitrobenzene 99-65-0 U 1.05 0.263
‘24Dnirotoluene 121-14-2 u 1.05 0.263
2,6-Dinitrotoluene - - 606-20-2 U 1.05 0.263
2,4,6-Trinitrotoluene o - o 118-96-7 3.81 1.0 0.263
2-Amino-4,6-dinitrotoluene 35572-78-2 0.798 J D" 1.05 0.263 |
‘2Niotolere 88-72-2 u 1.05 0263 |
4-Nitrotoluene o - 99-99-0 U 1.05 0.263
4Amino-26-dinitrotoluene o 19406-51-0 0.639 J Y | 105 0.263
RDX - 121-82-4 1.46 1.05 0.263
W{rogl@n - o 55-63-0 U 1.0 0.263 ]
I Surrogazi Recovery Lower Limit Upper Limit Q [ '
| 1,2-Dinitrobenzene - 99.9 50
J Estimated value ; the analyte concentration was less than the LOQ.
TJ Analyte was not dete?ed. The concentration is below the reported LOD.

Page 1 of 7 Generated at Aug 21, 2013 12:35
Page 155

13080274 / Revision: 0 / 478 total pages

Generated: 08/21/2013 12:39




Lab Report #: 113080274
Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mossburg
Certificate of Analysis
~ sample#: 11308027403 - PrePrepMethod: NIA - - Instrument: HPLCS-
_ ClientID: 54MWoL - Prep Method: METHOD - Prep Date: 08/06/2013 08:01
. Matrix: Water ~ Analytical Method: 83308 _cal Date: 03/20/2013 17:01
Workgroup #: WG441341  Anayst WR Run Date: 08/15/2013 14:25
Callect Dafe:;08/05/2013 10:40° = ‘ Dilution: . 1 - o File ID: 5L010812.F
Sample Tag: 01" : - ' e Units: ug/l: = ‘ -
Analyte CAS # Result Qual LOQ LoD
1,3-Dinitrobenzene 99-65-0 U 1.06 0.266
2,4-Dinitrotoluene 121-14-2 u 1.06 0.266
2,6-Dinitrotoluene v 606-20-2 u 106 072;3767
2,4,6-Trinitrotoluene 118-96-7 U 1.06 0.266
2-Amino-4,6-dinitrotoluene 35572-78-2 ] 1.06 0.266
2-Nitrotoluene 88-72-2 U 1.06 0.266
4-Nitrotoluene 99-99-0 u 1.06 0.266
| 4-Amino-2,6-dinitrotoluene ' 10406-51-0 U 1.06 0.266
RDX 121-82-4 ¥ 1.08 0.266
' Nitroglycerin 56-63-0 u 1.06 0.266
Surrogate Recovery Lower Limit Upper Limit Q -
1,2-Dinitrobenzene 93.9 50 150
U Analyte was not detected. The concentration is below the reported LOD.
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Sample #: 113080274-05
_-Client ID; 54TMO1
Matrix: “Water

Certificate of Analysis

: PrePrep Method: N/A

Prep Method:
Analytical Method: 83308

METHOD

Lab Report#: 113080274
Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mossburg

Inslrument::;HPLCS,
“ Prep:Date: +08/06/2013:09:01
“cal Date: 03/20/2013 17:01

WQrkgr'o'up,#:r Wé441341 7 Analys(: JWR Run Date:' 08/15/201315:04

~ Collect Date: 08/05/201310:40 Dilution: 1 File ID: 5L010813.F '

'San'\ple Tag: 01 ' “Units: uglt :
B T Anaye CAS # Result Qual LOQ oo |
1,3-Dinitrobenzene 99-65-0 U 1.05 0.263 o
2 4Dintrotoluene 121142 - U 1.0 0.263
26-Dinitrotoluene - o 606-20-2 U 1.05 0.263
246 Trnirooluene o 118-96-7 U 1.05 0263 |
2-Amino-4,6-dinitrotoluene 35572-78-2 U 1.05 0.263
aNiwotolene 88-72-2 U 1.05 0.263
ANtoolere 99-99-0 U 1.05 0263 |
4Amino-zg-diniotoliene 19406-51-0 U 1.05 0263 |
| RDX - 121-82-4 u 1.05 0.263
Niogyeern 55630 U 1.05 0263 |
o o Surro@eﬁi - Recovery Lower Limit ' Upper Limit Q
‘12.Dinirobenzene 94.0 50 150 o
U Analyte was not detected. The concentration is below the reported LOD. B
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 sample #: 'L13085t2721f07
Client ID: 54MW04
Matrix: Water
Workgroup #: WG441341

Certificate of Analysis

NA
METHOD:

PrePrep Methdd;
- Prep Method:

Analytical Method: 8'3730B

- Analyst: JWR

Lab Report #:

Lab Proje:

ot #:

Project Name:

Lab Contact:

113080274
2773.087

Radford

Stephanie Mossburg

Instrument: HPLCS
Prep Date: 08/06/2013 0901 -
Cal Date: 03/20/2013 17:01 -
Run Date: 08/15/2013 15:43
File ID: 5L010814.F

Collect Date: 08/05/2013 12:15 Dilution: 1
- Sample Ta{g: o1 Units: uglt

Analyte CAS # Resuit Qual LOQV LOD
1,3-Dinitrobenzene 99-65-0 u 1.19 0.298
2,4-Dinitrotoluene 121-14-2 U 1.19 0.298
2,6-Dinitrotoluene 606-20-2 u 1.19 0.298
2,4,6-Trinitrotoluene 118-896-7 U 1.19 0.298
2-Amino-4,6-dinitrotoluene 35572-78-2 U 1‘.“19 0.298
2-Nitrotoluene 88-72-2 U 1.19 0.298
4-Nitrotoluene 99-99-0 u 1.19 0.298
4-Amino-2,6-dinitrotoluene 19406-51-0 U 1.19 0.298
RDX 121-82-4 U 1.19 0.298
Nitroglycerin 55-63-0 u 119 | 0.298

Surrogate Recovery Lower Limit Upper Lim'i‘t Q
1,2-Dinitrobenzene 97.7 50 150
U Analyte was not detected. The concentration is below the reported LOD. N
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Lab Report#: L13080274
Lab Project#: 2773.087

Project Name: Radford

Lab Contact: Stephanie Mossburg

Certificate of Analysis

Sample# 11308027409 PrePrep Method: N/A . Instrument: HPLC5 =
Client ID:  54MW14 .~ prepMethod: METHOD S0 Prep Dater 08/06/2013.09:01
 Matrix: Water e Analytical Method: 83308 ~Cal Date: - 03/20/2013 17:01
”"ri<Wdr:kgrodp #:WG441341 o ~Analyst: JWR Emi ~Run Date: 08/15/2013 16:22
Collect Date: 08/05/201313:35 - Dilution: 1 i o File ID; 5L010815.F

. sample Tag: 01 E : Units: “ug/L parn

Analyte CAS # Result Qual LOQ LOD
1,3-Dinitrobenzene 99-65-0 u 1.18 0.294
2,4-Dinitrotoluene 121-14-2 U 1.18 0.294
“é,G-Dinitrotoluene 606-20-2 U 1.18 0.294
mﬁ{rbtoluene 118-96-7 U 1.18 0.294
2-Amino-4,6-dinitrotoluene 35572—7;24 U 1.18 0.294
2-Nitrotoluene 88-72-2 U 1.18 0.294
4Nitotoluene 99-99-0 U 1.18 0294 |
4-Amino-2,6-dinitrotoluene 19406-51-0 u 1.18 0.294
RDX 121-82-4 U 118 0.204
Nitroglycerin 7 7 ”55-63-0 u 1.18 0.294

' Surrogate Recovery Lower Limit Upper Limit 7 Q
1,2-Dinitrobenzene 102 50 150 "
u Analyte was not detected. The concentration is below the reported LOD.
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 sample#: L13080274-11

 ClientID; 54TM14
Matrix: Water

~ Workgroup # WG441341

Collect Date: 08/05/201313:35

Sample Tag: 01

Certificate of Analysis

PrePré’p Method: NIA S
- Prep Method: METHOD

 Analytical Method: 83308

Analyst: JWR
= Dilution: -1
Units: ug/L

= Lab Report #:

Lab Project #:
Project Name:

Lab Contact:

113080274
2773.087

Radford

Stephanie Mossburg

Instrument; HPLCS

Prep Date: pa{@)'siz'bls 09:01

- Cal Date: 03/20/20131701
Run Date: 08/15/2013 17:01
= File ID;: 51.010316.# -

Analyte CAS # Result Qual LOQ LOD
1,3-Dinitrobenzene 99-65-0 u 1.14 0.284
;,4-Dinitrotoluene 121-14-2 U 1.14 0.284
?G-Dinitrotoluene 606-20-2 U 1.14 0.284
2,4,6-Trinitrotoluene 118-96-7 u 1.14 0.284 ]
2-Amino-4,6-dinitrotoluene 35572-78-2 U 1.14 0.284 o
;-Nitrotoluene 88-72-2 U 1.14 0.284
4-Nitrotoluene 99-99-0 U 1.14 0.284
4-Amino-2,6-dinitrotoluene 19406-51-0 U 1.14 0.284
RDX 121-82-4 U 1.14 0.284
Nitroglycerin 55-63-0 ’ U 1.14 0284 |
Surrogate Recovery Lower Limit Upper Limit Q
1,2-Dinitrobenzene 101 ‘ 50 150
u Analyte was not detected. The concentration is below the reported LOD. N
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CB&l Federal Services, LLC (CFS)
4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MENMORANDUM
TO: Tim Leahy, CFS Radford Army Ammunition Plant (RFAAP) Project Manager
FROM: Eric Malarek, CFS RFAAP Project Chemist

SUBJECT: RFAAP Data Validation — Chloride, Nitrate, and Sulfate
Microbac Laboratories, Inc. L13080274

DATE: December 18, 2013

The purpose of this memorandum is to present the data validation report for the samples collected at
Main Manufacturing Area at RFAAP for SWMU54 RFI/IM on August 5, 2013. Samples were analyzed for
the anions chloride, nitrate, and sulfate using USEPA SW-846 9056. A total of seven aqueous samples
were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW13 1L13080274-01 54MW04 L13080274-07DL
54MWO01 £.13080274-03 54MW14 L13080274-09
54TMO01 L13080274-05 54TM14 L13080274-11
54MW04 L13080274-07

Data were reviewed and validated using a combination of project QAPP, DoD Quality Systems Manual for
Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), and method-specific
criteria. The data qualifier scheme was consistent with the Region Ill Modifications to the National
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in
Table 1. Data associated with parameters in compliance with quality control specifications have not been
qualified. Data associated with parameters that did not comply with quality control specifications and
directly impacted project data have been qualified in accordance with USEPA Region |l specifications.




Table 1 Laboratory Performance Criteria

Parameter

Holding Times and Preservation

Initial and Continuing Calibration

Blank Analysis

Laboratory Control Sample

Laboratory Duplicate Sample

Matrix Spike and Spike Duplicate

Field Duplicate Sample

Qualified
Yes No
X
X
X
X
X
X
X
X

Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted
qualifications, except for the following. For sample 54MWO04 (L13080274-07), sulfate exceeded calibration
range. Sample 54MW04 (L13080274-07DL) should be used for this analyte. There were no impacts for

data usability based on this outlier.

Eric Malarek, Chemist

12./18/ 15

Date




RFAAP VALIDATION REPORT
ANIONS REVIEW
SDG L13080274

I-Holding Times and Preservation

The primary objective is to ascertain the validity of results based on the holding time of the sample from
time of collection to time of sample analysis. Holding time criteria: Coo! 4°C£2°C and 28 days for suifate
and chloride and Cool to 4°C+2°C with H,SO,4 to pH<2 and 2 days for nitrate. The dates and times were
compared between the sample collection and laboratory analysis (USEPA criteria). -

Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 08/05/13, the coolers were received on 08/06/13 by the primary
laboratory (Microbac Laboratories, Inc.) at 3.0°C and 1.0°C. Even though one of the receipt
temperatures was below criteria for the coolers; there were no impacts to the data quality and no
qualifiers were applied based upon this outlier.

Holding Time Review: Samples were collected on 08/05/13. The samples were prepped and
analyzed on 08/06/13 for chloride, sulfate, and nitrate analysis. Sample collection dates may be
found on the attached form 1s. All holding time criteria were met. No qualifiers were applied.

ll-Initial and Continuing Calibration

Requirements for satisfactory instrument calibration are established to ensure that the instrument is
capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is
capable of acceptable performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Anions: 1 —blank

5 — standards (r>0.995 or r*20.99)
ICVICCV (90-110%)
Method Reporting Limit (MRL) (75-125%)

Chloride, sulfate, and nitrate analysis was calibrated on 05/01/13 using linear equation techniques.
All coefficients of determinations were 20.99 for chloride, sulfate, and nitrate. All ICV/CCV/MRL
criteria were met for all anions and runs. No qualifiers were applied. Samples 54MW13 (L13080274-
01), 54MWO01 (L13080274-03), 54TMO1 (L13080274-05), 54MWO04 (L13080274-07), 54MW04
(L13080274-07DL), 54MW14 (L13080274-09), and 54TM14 (L13080274-11) apply to these initial and
continuing calibrations.




llI-Blank Analysis

The purpose of blank analyses is to determine the presence and magnitude of contamination problems
resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. Calibration blanks were analyzed initially and at a 10% frequency
thereafter for each batch. No contaminants should be detected in any of the associated blanks >MDIL..
The DoD QSM criteria specifies all concentrations should be less than “2MRL (<MRL for common
laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate esters) and
<2MDL for the calibration blanks. Positive sample results are reported and qualified “B”, if the
concentration of the compound in the sample is <10 times (10x) the maximum amount in any blank for the
common laboratory contaminants methylene chloride, acetone, 2-butanone, and phthalate esters, or 5
times (5x) the maximum amount for other target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank
54RB080713 (L.13080428-09) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis Analysis QC Blank ID Max Conc. | Action Level B qualified samples
Date mg/L mg/L (for this SDG)
08/06/13 Chloride ICB/CCBs <LOD NA None
08/06/13 Sulfate ICB/CCBs <LOD NA None
08/06/13 Nitrate ICB/CCBs <LOD NA None
08/06/13 Chloride WG440384-01 <¥:MRL NA None
08/06/13 Sulfate WG440384-01 <¥%MRL NA None
08/06/13 Nitrate WG440384-01 <VaMRL NA None
08/09/13 Chloride 54RB080713 0.117 0.585 None
08/09/13 Sulfate 54RB080713 <VMRL NA None
08/09/13 Nitrate 54RB080713 <¥%-MRL NA None

LOD = Limit of Detection

MRL = Method Reporting Limit
MDL = Method Detection Limit
NA = Not Applicable

IV-Lahoratory Control Sample

The laboratory control sample (LCS) serve as a monitor of the overall performance of each step during
the analysis, including the sample preparation. LCS are generated to determine long-term accuracy of
the analytical method on various matrices and to demonstrate acceptable compound recovery by the
laboratory at the time of sample analysis. Per DoD QSM, all LCS results must fall within the specified

control fimits:
Anions: 90-110% (DOD QSM = 80-120%)

o Sample WG440384-02 was used as the aqueous LCS for chloride, sulfate, and nitrate analysis on
08/06/13. All criteria were met. No qualifiers were applied. Samples 54MW13 (1.13080274-01),
54MWO01  (L13080274-03), 54TM01 (L13080274-05), 54MWO04 (L13080274-07), 54MW04
(L13080274-07DL), 54MW14 (L13080274-09), and 54TM14 (L13080274-11) apply to this LCS.

V-Duplicate Sample Analysis

Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory
at the time of analysis. Duplicate analysis is performed to generate data in order to determine the long-
term precision of the analytical method on various matrices. Per DoD QSM, RPDs must be within
established control limits (<20%RPD).

e No site lab duplicate was performed with this SDG; therefore, was not evaluated.

VI-Matrix Spike and Matrix Spike Duplicate

Matrix spikes (MSs) and MSDs are generated to determine long-term precision and accuracy of the
analytical method on various matrices and to demonstrate acceptable compound recovery by the
laboratory at the time of sample analysis. Specific criteria include the analyses of matrix spike samples at




a frequency of one MS/MSD per 20 samples or preparatory batch of similar matrix. Per DoD QSM,
MS/MSD recoveries and RPDs should be within the specified limits:

Anions: 90-110%; RPD<20% (DOD QSM = 80-120%; RPD<20%)

¢ No site sample was used as the aqueous MS/MSD for chloride, sulfate, and nitrate analysis on
08/06/13; therefore, was not evaluated.

VII-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
qualified rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate
assessment. Precision control criterion was established at 25% RPD for the aqueous samples.

+ Field groundwater sample duplicate pair 54MWO01 (L13080274-03) and 54TM01 (L13080274-05) was
analyzed for chloride, sulfate, and nitrate analysis in this SDG. Chloride was detected at 1.64 mg/L in
the parent sample and at 1.67 mg/L in the duplicate pair; resulting in a RPD of 1.8%. Sulfate was
detected at 26.7 mg/L in the parent sample and at 27.0 mg/L in the duplicate pair; resulting in a RPD
of 1.1%. Nitrate was non-detect for the duplicate pair. All criteria were met. No qualifiers were
applied.

e Field groundwater sample duplicate pair 54MW14 (L13080274-09) and 54TM14 (L13080274-11) was
analyzed for chloride, sulfate, and nitrate analysis in this SDG. Chloride was detected at 4.01 mg/L in
the parent sample and at 4.05 mg/L in the duplicate pair; resulting in a RPD of 1.0%. Sulfate was
detected at 28.2 mg/L in the parent sample and at 28.0 mg/L in the duplicate pair; resulting in a RPD
of 0.7%. Nitrate was detected at 0.290J mg/L in the parent sample and at 0.343J mg/L in the
duplicate pair; resulting in a RPD of 16.8%. All criteria were met. No qualifiers were applied.

Viil-Quantitation Verification and Data Review

The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following
calculations were performed for verification.

¢ Any sample value >MDL and <MRL or <3*MDL (whichever is greater) was qualified as estimated, “J.”

e For sample 54MW04 (L13080274-07), sulfate exceeded calibration range. Sample 54MW04
(L13080274-07DL) should be used for this analyte. There were no impacts for data usability based on
this outlier.

Sample: 54MW13 (L13080274-01), sulfate
Y=mX+b

Y = Sample Area

m = slope of curve

X = Concentration (mg/L.)
b = Y-intercept

DF = Dilution Factor




Given:.
m=0.1379

b =-0.0209

Y = Area = 3.188
DF =1

X=23.3mg/L*DF =233 mg/L*1=23.3mg/L
Reported concentration = 23.3 mg/L

%D =0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region Ill Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

UJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative ldentification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are asminimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental
Laboratories, Final Version 4.2 (DoD, 2010).
2The USEPA data validation qualifiers are referenced from Region /Il Modifications to the National Functional Guidelines for
Inorganic Data Review (April, 1993).




Certificate of Analysis

Lab Report #: L13080274

Lab Project #: 2773.087

Project Name: Radford

Lab Contact: Stephanie Mossburg

Véamp,le #:1.13080274-01 : ' : "PrePrep Method: N/A Instrument: IC1
Client ID: 54MW13 . =% PrepMethod::9056 Prep Date: 08/06/2013 14:21
- Matrix: -Water Soe o Analytical Method: 19056 ‘Cal.Date: 05/01/2013.13:02
‘Workgroup #: ‘WG440384 e o Analyst:. KRB Run Date: 08/06/2013.15:32
_ Collect Date: 08/05/201309:10 - Dilution: 1 File ID: 11_080613-07
Sample Tag: 01 L S Units: mglL
[ Analyte CAS # Result Qual LOQ LOD
Chloride 16887-00-6 2.58 0.200 0.100
Nitrate 14797-55-8 0.591 J Tf 0.600 0.100
Sulfate 14808-79-8 23.3 1.00 0.500
k J Estimated value ; the analyte concentration was less than the LOQ.
Page 1of 8 Generated at Aug 21, 2013 12:36
Page 295

13080274 / Revision: 0 / 478 total paaes

Generated: 08/21/2013 12:39




Certificate of Analysis

NA

Lab Report#: 113080274
-~ Lab Project# 2773.087
> Project Name: Radford

Lab Contact: Stephanie Mossburg

Instrument: - IC1

Sample # 11308027403  PrePrep Method: L
ClientID: 54MWO01 Prep Method: 9056 - Prep Date: 08/06/2013 14:21
Matrix: Water ; ‘Analytical Method:= 9056 Cal Date: 05/01/2013 13:02
Workgroup # WG440384  Analyst: KRB Run Date:. 08/06/2013 15:50
Collect Date: 08/05/2013-10:40 Dilution: 1 File ID: 11_080613-08
Sample Tag: 01— : Units: mg/L e
Analyte CAS # Result Qual LOQ LOD
Chloride 16887-00-6 1.64 0.200 0.100
Nitrate 14797-55-8 u 0.600 0.100
Sulfate 14808-79-8 26.7 1.00 0.500
u Analyte was not detected. The concentration is below the reported LOD.
Page 2 of 8 Generated at Aug 21, 2013 12:36
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Lab Report #: 113080274
Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie Mossb
Certificate of Analysis
s Saﬁ}ple #:113080274-05 PrePrep Method: ':N[A . Instrument: Ic1:
“Client ID: 54TM01: - . Prep Method: 9056 Prep Datg: 08/06/2013 14:21
- Matrix: Water - Analytical Method: - 9056 - “cal Date: 05/01/2013 13:02
Workgroup #: WG440384 Analyst: KRB Run Date: 08/06/2013 16:08
Collect Date: 08/05/2013 10:40 Dilution: =1  File ID: 11_080613-09
Sample Tag: 01 Units: = mg/L
' Analyte CAS # Result Qual | LOQ LoD
Chloride 16887-00-6 1.67 0.200 0.100
[ Nitrate 14797-55-8 U 0.600 0.100
Sulfate 14808-79-8 27.0 1.00 0.500
U Analyte was not detected. The concentration is below the reported LOD.
Page 3 of 8 Generated at Aug 21, 2013 12:36
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Lab Report#:
Lab Project #:
: Project Name:

Lah Contact:

L13080274
2773.087

Radford

Stephanie Mossburg

Certificate of Analysis

: ir;SQrumént: I7Clzi,  D
 Prep Date: 08/06/2013 14:21
Cal Date: 05/01/2013 13:02
RUN bei;e§ 08/06/2013 16:27 -

7, ,PréPreﬁ‘Method: NIA
Prep Method: 9056
9056 -

Sample #: L13080274-07
ClientID: 54MWO04
: Matrix:: Water :

VAnaIytit':al Method:
Workgroup #: WG440384 -~ Analyst: KRB o

Collect Date: 08/05/2013 12115 _ pilution: 1 File ID: 11:080613-10 -
Sample Tag: 01 - Units: “mg/L
Analyte CAS# |  Result Qual | LOQ Lo |
Chloride 16887-00-6 212 \ 0.200 0.100
Nitrate 14797-55-8 U i 0.600 0.100
| Sulfate 14808-79-8 425 T J R b 1.00 0.500
J Estimated value ; the analyte concentration was greater than the highest standard
LU Analyte was not detected. The concentration is below the reported LOD.
Page 4of 8 Generated at Aug 21, 2013 12:36
Page 298

13080274 / Revision: 0/ 478 total pages Generated: 08/21/2013 12:39




Lab Report #; L13080274
Lab Project #: 2773.087
Project Name: Radford

Lab Contact: Stephanie Mossburg

Certificate of Analysis

Sample # L13080274-07 PrePrep Method: N/A Instrument;  IC1
ClientID: S4MW04 : e = - Prep Method: 29056 Prep Date: -08/06/2013 14:21
- Matrix: Water ‘ - Analytical Method: 9056 ‘ Cal Date: 05/01/2013 13:02
Workgroup #: WGA440384 i : Anaiyst:-KRB ! _-Run Date: 08/06/2013 23:30
Collect Date: 08/05/2013 12:15 - - Dilution: 5 : : . FilelD; 11.080613-33
sample Tag: DLO1 ' L - Units: ‘mg/L
Analyte CAS # Result Qual | LOQ LoD
Chloride 16887-00-6 1.66 1.00 0.500
Nitrate 14797-55-8 u 3.00 0.500
Sulfate 14808-79-8 322 5.00 ‘ 2.50
U Analyte was not detected. The concentration is below the reported LOD.
Page 5of8 Generated at Aug 21, 2013 12:36
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Lab Report #: 113080274
Lab Project#: 2773.087
Project Name: Radford
Lab Contact: Stephanie M burg
Certificate of Analysis
Sample#: 11308027409 ~ PrePrep Method: NA  Instrument: Ic1.
Client ID: 54MW14 - ~ PrepMethod: 9056 - - Prep Date: 08/06/2013 14:21
. Matrix: Water - - nAnalytical Method: 9056 - e _CalDate: 05/01/201313:02
. Workgroup #: WGA40384 0 Ralyse KRB Run Date: 08/06/2013 17:04
_ CollectDate: 08/05/20131335 = Dilution: 1 = File ID: I1_080613-12
Sample Tag: 01 i - - Units: mglL
Analyte ” CAS # Result Qual LOQ LOD
Chloride 16887-00-6 401 0.200 0.100
Nitrate 14797-55-8 0.290 3 F | om0 0.100
Sulfate 14808-79-8 28.2 100 0.500
j Estimated value ; the analyte concentration was less than the LOQ.
Page 6 of 8 Generated at Aug 21, 2013 12:36
Page 300

13080274 / Revision: 0 / 478 total pages

Generated: 08/21/2013 12:39




Lab Report #: 113080274
Lab Project#: 2773.087

Project Name: Radford

Lab Contact: Stephanie Mossburg

Certificate of Analysis

Sémple #::1:13080274-11 PrePrep Method::N/A ‘ Instrument:: 1C1
Client ID; 54TM14 . e Prep Method: 9056 a8 Prep Date: 08/06/2013 14:21
Matrix: Water. : “ “Analytical Method: 9056 Cal Date: 05/01/2013 13:02.
Workgroup #: WG440384 ‘Analyst: KRB Lo Run:Date:: 08/06/2013 17:22
Collect Daité: 08/05/2013 13:35 = Dilution: ‘1 g = File1D: -11:080613-13
Sample Tag: 01 Units:mg/L
Analyte CAS # Result Qual LOQ Loo |
Chloride 16887-00-6 4,05 0.200 0.100
Nitrate 14797-55-8 0.343 J T o000 0.100
Sulfate 14808-79-8 28.0 - 1.00 0.500
J Estimated value ; the analyte concentration was less than the LOQ.
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Page 301

13080274 / Revision: 0 / 478 total pages Generated: 08/21/2013 12:39




CB&I Federal Services, LLC

4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM

TO: Tim Leahy, CB&l Federal Services, LLC (CB&I) Radford Army Ammunition Plant (RFAAP)
Project Manager

FROM: Eric Malarek, CB&I Project Chemist

SUBJECT: RFAAP Data Validation — Total and Dissolved Organic and Inorganic Carbon
Test America Laboratories, Inc., SDG 680-101795

DATE: June 25, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at
Main Manufacturing Area at RFAAP for SWMU54 RFI/IM on May 28, 2014, Samples were analyzed for
Total Organic Carbon (TOC), Dissolved Organic Carbon (DOC), Total Inorganic Carbon (TIC), and
Dissolved Inorganic Carbon (DIC) using USEPA 9060. A total of six agueous samples (includes one rinse

blank) were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MWO01 680-101795-1 54MW13 680-101795-4
54MW10 680-101795-2 54TM12 680-101795-5
54MW12 680-101795-3 54RB052814 680-101795-6

Data were reviewed and validated using a combination of project QAPP, DoD Quality Systems Manual for
Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), and method-specific
criteria. The data qualifier scheme was consistent with the Region /Il Modifications to the National
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in
Table 1. Data associated with parameters in compliance with quality control specifications have not been
qualified. Data associated with parameters that did not comply with quality control specifications and
directly impacted project data have been qualified in accordance with USEPA Region Il specifications.




Table 1 Laboratory Performance Criteria

Qualified Data | Parameter
Yes No
X Holding Times and Preservation
X Initial and Continuing Calibration
X Blank Analysis
X Laboratory Control Sample and Laboratory Control Sample Duplicate
X Matrix Spike and Spike Duplicate
X Laboratory Duplicate
X Field Duplicate
X Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

LY

(o)l

Eric Malarek, Chemist

Date




RFAAP VALIDATION REPORT
TOG, TiC, DOC, & DIC REVIEW
SDG 680-101795

I-Holding Times and Preservation
The primary objective is to ascertain the validity of results based on the holding time of the sample from

time of collection to time of sample analysis. Holding time criteria: Cool 4°C+2°C, HCIl pH<2, 28 days for
TOC, TIC, DOC, and DIC (USEPA criteria). The dates and times were compared between the sample
collection and laboratory analysis.

o Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 05/28/14, the coolers were received on 05/29/14 by the primary
laboratory (Test America Laboratories, Inc.) at 4.0°C, 3.8°C, and 11.4°C. The receipt temperature
was slightly above criteria for one the coolers containing samples 54MW01 (680-101795-1) and
54MW10 680-101795-2); therefore, TOC, TIC, DOC, DIC were qualified “L" for detections and “UL”
for non-detections for these samples based upon this outlier based upon professional judgment.

¢ Holding Time Review: The samples were collected on 05/28/14. The TOC, TIC, DOC, and DIC
analysis were run on 08/09/14 and 06/10/14. Sample collection dates may be found on the attached
form 1s. All criteria were met. No qualifier was applied.

ll-Initial and Continuing Calibration
Bench and run summary sheets were reviewed to determine whether calibration was performed at the
beginning of sample analysis using the following criteria. Percent recoveries for initial and continuing

calibration (90-110%) must be within limits.

TOC, TIC, DOC, and DIC: 1 - blank
5 - standards (r>0.995)

ICVICCV (90-110%)

* The TOC, TIC, DOC, and DIC analysis were run on 06/09/14 and 06/10/14. The initial calibration for
TC was analyzed on 05/21/14 with a coefficient of determination of 0.9997. The ICV and CCVs were
evaluated for where they bracketed reported samples. All ICV/CCVs that bracketed reported
samples were within criteria. All criteria were met. No qualifiers were applied. Samples 54MW01
(680-101795-1), 54MW10 (680-101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4),
54TM12 (680-101795-5), and 54RB052814 (680-101795-6) apply to these initial and continuing

calibrations.

I-Blank Analysis
The purpose of blank analyses is to determine the presence and magnitude of contamination problems

resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. Calibration blanks were analyzed initially and at a 10% frequency
thereafter for each batch. No contaminants should be detected in any of the associated blanks >MDL.
The DoD QSM criteria specifies all concentrations should be less than % MRL (<MRL for common
laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate esters) and
<LOD (i.e. <2MDL) for the calibration blanks. Positive sample results are reported and qualified “B”, if the
concentration of the compound in the sample is <10 times (10x) the maximum amount in any blank for the
common laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate
esters, or 5 times (5x) the maximum amount for other target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank 54RB052814
(680-101795-6) applies to all of the total samples (TOC, TIC) and dissolved samples (DOC and DIC) in

this SDG.




Table 2 Blank Contamination Analysis Summary

Analysis Analysis QC Blank ID Max Conc. | Action Level B qualified samples
Date mg/L mg/L (For this SDG)
06/09/14 TOC ICB/CCBs <LOD NA None
06/09/14 DoC ICB/CCBs <LOD NA None
06/10/14 DOC ICB/CCBs <LOD NA None
06/09/14 TOC MB 680-333274/43 <¥MRL NA None
06/09/14 DOC MB 680-333448/3-A <VMRL NA None
06/09/14 TOC 54RB052814 <¥%MRL NA None
06/09/14 TIC 54RB052814 <VsMRL NA None
06/09/14 DOC 54RB052814 <VaMRL NA None
06/09/14 DIC 54RB052814 <V:MRL NA None

LOD = Limit of Detection

MRL = Method Reporting Limit
MDL = Method Detection Limit
NA = Not Applicable

IV-Laboratory Control Sample and Laboratory Control Sample Duplicate

The laboratory control sample (LCS) and LCSD serve as a monitor of the overall performance of each
step during the analysis, including the sample preparation. LCS/LCSD are generated to determine long-
term precision and accuracy of the analytical method on various matrices and to demonstrate acceptable
compound recovery by the laboratory at the time of sample analysis. All aqueous LCS/LCSD results
must fall within the control limits (80-120%; RPD<20%).

s Sample LCS 680-333274/42 was used as the aqueous LCS for TOC analysis on 06/09/14. All criteria
were met. No qualifiers were applied. Samples 54MW01 (680-101795-1), 54MW10 (680-101795-2),
54MW12 (680-101795-3), 54MW13 (680-101795-4), 54TM12 (680-101795-5), and 54RB052814

(680-101795-6) apply to this LCS.

e Samples LCS 680-333448/1-A and LCSD 680-333448/2-A were used as the aqueous LCS/LCSD for
DOC analysis on 06/09/14. All criteria were met. No qualifiers were applied. Samples 54MW01
(680-101795-1), 54MW10 (680-101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4),
54TM12 (680-101795-5), and 54RB052814 (680-101795-6) apply to this LCS/LCSD.

V-Matrix Spike and Spike Duplicate

Matrix spikes (MSs) and matrix spike duplicates (MSDs) are generated to determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. Specific criteria include the analyses of matrix
spike samples at a frequency of one MS/MSD per 20 samples of similar matrix. The percent recoveries
(%Rs or RPD) must be within the specified control limits (80-120%; RPD<25%).

e Sample 54MWO01 (680-101795-1) was used as the aqueous MS/MSD for TOC and DOC analysis on
06/09/14. TOC (79%) and DOC (37%, 35%) were outside criteria. TOC and DOC were qualified “L”
for detections and "UL” for non-detections for the spiked sample based upon the low recoveries.
Samples 54MW01 (680-101795-1), 54MW10 (680-101795-2), 54MW12 (680-101795-3), 54MW13
(680-101795-4), 54TM12 (680-101795-5), and 54RB052814 (680-101795-6) apply to this MS/MSD.




Vi-Laboratory Duplicate Sample Analysis
Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory

at the time of analysis. Duplicate analysis is performed to generate data in order to determine the long-
term precision of the analytical method on various matrices. RPDs must be within established control

limits (s30%RPD).

¢ No aqueous laboratory duplicate was analyzed for TIC, DOC, and DIC with this SDG; therefore, it
was not evaluated. See Section IV for lab precision statements using LCS/LCSD.

e Sample 54MWO01 (680-101795-1) was used as the aqueous laboratory duplicate for TOC analysis on
06/09/14. All criteria were met. No qualifiers were applied. Samples 54MW01 (680-101795-1),
54MW10 (680-101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4), 54TM12 (680-
101795-5), and 54RB052814 (680-101795-6) apply to this laboratory duplicate.

VII-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
qualified rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate
assessment. Precision control criterion was established at 25% RPD for the aqueous samples.

o Field groundwater sample duplicate pair 54MW12 (680-101795-3) and 54TM12 (680-101795-5) was
analyzed for TOC, TIC, DOC, and DIC analysis in this SDG. All concentrations found in the sample
and its duplicate pair and associated %RPD are noted in Table 3. All criteria were met. No qualifiers

were applied.

Table 3 Field Precision Analysis Summary for TOC, TIC, DOC, and DIC for
Duplicate Pair 54MW12 (680-101795-3) and 54TM12 (680-101795-5)

Compound Original Sample (mg/L) Duplicate Pair (mg/L) %RPD
Total Inorganic Carbon 50 52 3.9
Dissolved Inorganic Carbon 50 46 8.3
Dissolved Organic Carbon 1.0U 1.0U NA
Total Organic Carbon 0.50U 0.50U NA

U = Not Detected as <LOD.
LOD = Limit of Detection
NA = Not Applicable

VIlI-Quantitation Verification and Data Review
The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following

calculations were performed for verification.
¢ Any sample value >MDL and <MRL or <3*MDL (whichever is greater) was qualified as estimated, “J.”

e The total and dissolved fractions were compared. The organic and inorganic carbon data results for
samples 54MWO01 (680-101795-1), 54MW10 (680-101795-2), 54MW12 (680-101795-3), 54MW13
(680-101795-4), 54TM12 (680-101795-5), and 54RB052814 (680-101795-6) are presented in Table
3. Data qualification was applied based upon professional judgment. Generally, if the concentrations
are greater than the MRL and the dissolved concentration is greater than its total concentration by
>10%D, then both results have been flagged as estimated with a "J." We are looking at the TOC/TIC
to evaluate the immobilization potential of TNT and RDX. The DOC/DIC is a byproduct of organic
compound oxidation and indicates the difference in microbial oxidation processes within and outside
the plume area. If the samples exhibit continual microbial oxidation coupled with the time differences
of sample preservation from sample collection (i.e. TOC in field and DOC at the lab), this might be the

cause of total / dissolved imbalance here.




Table 3 Total/Dissolved Summary

Sample ID Analyte LOD Total Fraction | Dissolved Fraction %D Qualifier
(mgiL) {mg/L) (mglL)
54MW10 TOC/DOC 0.50; 1.0 62 1.0U NA J, UJd
54MW10 TIC/DIC 1.0, 1.0 1.7 60 97.2 J
54MW13 TOC/DOC 0.50; 1.0 0.50U 1.1 NA None
54MW13 TIC/DIC 1.0; 1.0 46 45 NA None
54RB021914 TOC/DOC 0.50; 1.0 0.50U 1.0U NA None
54RB021914 TIC/DIC 1.0; 1.0 1.0U 1.0U NA None
54MWO01 TOC/DOC 0.50; 1.0 514 3.7J NA None
54MWO01 TIC/DIC 1.0; 1.0 1.0U 52 NA J, Ud
54MW12 TOC/DOC 0.50; 1.0 0.50U 1.0U NA None
54MW12 TIC/DIC 1.0, 1.0 50 50 0.0 None
54TM12 TOC/DOC 0.50; 1.0 0.50U 1.0U NA None
54TM12 TIC/DIC 1.0; 1.0 52 46 NA None

J = Estimated value.

U = Not Detected as <LOD.
LOD = Limit of Detection
NA = Not Applicable

Sample: 54MWO01 (680-101795-1), TOC

TOC: Y = m*X (mg/L) + b

m = 1.831
b=1.012
Y =94.14
DF =1

X=(51mg/L)*1=51 mg/L
TOC {mg/L) = 51 mg/L

Reported Value = 51 mg/L
% Difference = 0.0%

Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier [ Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region Ill Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm resuit.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

uJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental

Laboratories, Final Version 4.2 (DoD, 2010).
2The USEPA data validation qualifiers are referenced from Region /Il Modifications to the National Functional Guidelines for

Inorganic Data Review (April, 1993).




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MWO1L Lab Sample ID: 680-101795-1
Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG ID.: 680-101795-01

Matrix: Water Date Sampled: 05/28/2014 11:25

Reporting Basis: WET Date Received: 05/29/2014 10:00

CAS No. Analyte Result LOQ DL Units C Q DIL Method
7440-44-0 Total Organic Carbon 51 1.0 0.50 | mg/L I [ J L | 1 | 9060A
Page 1140 of 1661 06/18/2014

FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MWO1L Lab Sample ID: 680-101795-1
Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG ID.: 680-101795-01
Matrix: Water Date Sampled: 05/28/2014 11:25
Reporting Basis: WET Date Received: 05/29/2014 10:00
CAS No. Analyte Result LOQ Units Q DIL Method
Total Inorganic .0 mg/L U Uj 1 | 9060
Carbon
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FORM IB-IN




Client Sample ID: 54MW01

1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Lab Sample ID: 680-101795-1

Lab Name: TestAmerica Savannah

Job No.: 680-101795-1

SDG ID.: 680-101795-01

Matrix: Water

Date Sampled: 05/28/2014 11:25

Date Received: 05/29/2014 10:00

Reporting Basis: WET
CAS No. Analyte Result LOQ Units c 0 DIL Method
7440-44-0 Dissolved Organic 3.7 1.0 mg/L J L’ 1| 9060
Carbon
7440-44-0 Dissolved Inorganic 52 1.0 mg/L Ty’ 1 | 9060
Carbon
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Client Sample ID: 54MW10

1B-IN

INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Lab Sample ID:

680-~101795-2

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG ID.: 680-101795-01
Matrix: Water Date Sampled: 05/28/2014 09:40
Reporting Basis: WET Date Received: 05/29/2014 10:00
CAS No. Analyte Result LOQ DL Units Q DIL Method
7440-44-0 Total Organic Carbon 62 1.0 0.50 | mg/L [ T f 1 | 9060A
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1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW10 Lab Sample ID: 680-101795-2
Lab Name: TestAmerica Savannah Job No.: 680-101795~1
SDG ID.: 680-101795-01
Matrix: Water . Date Sampled: 05/28/2014 09:40
Reporting Basis: WET Date Received: 05/29/2014 10:00
CAS No. Analyte Result LOQ Units C ‘ Q ’ DIL Method
Total Inorganic 1.7 1.0 mg/L w:r 1| 9060
Carbon
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Client Sample ID: 54MW10

1B-IN

INORGANIC ANALYSIS DATA SHEET

GENERAL CHEMISTRY -

Lab Sample ID:

DISSOLVED

680-101795-2

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG ID.: 680-101795-01
Matrix: Water Date Sampled: 05/28/2014 09:40
Reporting Basis: WET Date Received: 05/29/2014 10:00
CAS No. Analyte Result LOQ Units Q DIL Method
7440-44-0 Dissolved Organic 1.0 1.0 mg/L vy 1| 9060
Carbon
7440-44-0 Dissolved Inorganic 60 1.0 mg/L 'J’ 1 9060
Carbon
Page 1145 of 1661
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1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW12 Lab Sample ID: 680-101795-3

Lab Name: TestAmerica Savannah Job No.: 680-101795-1

SDG ID.: 680-101795-01

Matrix: Water Date Sampled: 05/28/2014 13:15

Reporting Basis: WET Date Received: 05/28/2014 10:00

CAS No. Analyte Result LOQ DL Units [of Q DIL Method
7440-44-0 Total Organic Carbon 0.50 1.0 0.50 | mg/L ' U ‘ r 1 | 9060A
!
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1B-IN

INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW12 Lab Sample ID: 680-101795-3
Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG ID.: 680-101795-01
Matrix: Water Date Sampled: 05/28/2014 13:15
Reporting Basis: WET Date Received: 05/29/2014 10:00
CAS No. Analyte Result LOQ Units C Q DIL Method
Total Inorganic 50 mg/L 1 | 9060
Carbon
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FORM IB-IN




Client Sample ID: 54MW12

1B-IN

INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Lab Sample ID:

680-101795-3

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG ID.: 680-101795-01
Matrix: Water Date Sampled: 05/28/2014
Reporting Basis: WET Date Received: 05/29/2014
CAS No. Analyte Result LOQ Units DIL Method
7440-44-0 Dissolved Organic 1.0 1.0 mg/L 1 | 9060
Carbon
7440-44-0 Dissolved Inorganic 50 1.0 mg/L 1 9060
Carbon
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Client Sample ID: 54MW13

1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Lab Sample ID: 680-101795-4

Lab Name: TestAmerica Savannah

Job No.: 680-101795-1

SDG ID.: 680-101795-01

Matrix: Water

Date Sampled: 05/28/2014 14:55

Reporting Basis: WET Date Received: 05/29/2014 10:00
CAS No. Analyte Result LOQ bL Units C [¢] DIL Method
7440-44-0 Total Organic Carbon 0.50 1.0 0.50 | mg/L l i} I I 1 | 9060A
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1B-IN

INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW13 Lab Sample ID: 680-101795~4
Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG ID.: 680-101795-01
Matrix: Water Date Sampled: 05/28/2014 14:55
Reporting Basis: WET Date Received: 05/29/2014 10:00
CAS No. Analyte Result LOQ Units C Q DIL Method
Total Inorganic 46 1. mg/L 1 | 9060
Carbon
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1B-IN

INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Client Sample ID: 54MW13 Lab Sample ID: 680-101795-4
Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG ID.: 680-101795~01
Matrix: Water Date Sampled: 05/28/2014 14:55
Reporting Basis: WET Date Received: 05/29/2014 10:00
CAS No. Analyte Result LOQ Units Cc Q DIL Method
7440-44~-0 Dissolved Organic 1.1 1.0 mg/L 1 9060
Carbon
7440-44-0 Dissolved Inorganic 45 1.0 mg/L 1 3060
Carbon
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1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54TM12 Lab Sample ID: 680-101795-5
Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG ID.: 680-101795-01

Matrix: Water

Date Sampled: 05/28/2014 13:15

Date Received: 05/29/2014 10:00

Reporting Basis: WET
CAS No. Analyte Result LOQ DL Units C Q DIL Method
7440-44-0 Total Organic Carbon 0.50 i.0 0.50 | mg/L ] 9] f I 1] 9060A
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1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54TM12 Lab Sample ID: 680-101795-5
Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG ID.: 680-101795~-01

Matrix: Water Date Sampled: 05/28/2014 13:15

Reporting Basis: WET Date Received: 05/29/2014 10:00

CAS No. Analyte Result LOQ Units C Q DIL Method
Total Inorganic 52 1.0 I mg/L \ ‘ 1 [ 9060
Carbon
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Client Sample ID: 54TM12

1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Lab Sample ID: 680-101795-5

Lab Name: TestAmerica Savannah

Job No.: 680-101795-1

SDG ID.: 680-101795-01

Matrix: Water

Date Sampled: 05/28/2014 13:15

Date Received: 05/29/2014 10:00

Reporting Basis: WET
CAS Nao. Analyte Result LOQ Units C Q DIL Method
T440-44-0 Dissolved Organic 1.0 1.0 mg/L u 1 9060
Carbon
7440-44-0 Dissolved Inorganic 46 1.0 mg/L 1 9060
Carbon
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Client Sample ID: 54RB052814

1B-IN

INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Lab Name: TestAmerica Savannah

SDG ID.: 680-101795-01

Lab Sample ID: 680-101795-6

Job No.: 680-101795-1

Matrix: Water

Date Sampled: 05/28/2014 12:25

Date Received: 05/29/2014 10:00

Reporting Basis: WET
CAS No. Analyte Result LOQ DL Units o] Q DIL Method
7440-44-0 Total Organic Carbon 0.50 1.0 0.50 | mg/L i U ‘ ’ 1 | 9060A
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1B-IN

INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54RR052814 Lab Sample ID: 680~-101795-6
Lab Name: TestBAmerica Savannah Job No.: 680-101795-1
SDG ID.: 680-101795-01
Matrix: Water Date Sampled: 05/28/2014 12:25
Reporting Basis: WET Date Received: 05/29/2014 10:00
CAS No. Analyte Result LOQ Units C Q ’ DIL Method
Total Inorganic mg/L u 1| 9060
Carbon
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FORM IB-IN




Client Sample ID: 54RB052814

1B-IN

INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Lab Sample ID: 680~101795-6

Lab Name: TestPAmerica Savannah

Job No.: 680-101795-1

SDG ID.: 680~101795-01

Matrix: Water

Date Sampled: 05/28/2014 12:25

Reporting Basis: WET

Date Received: 05/29/2014 10:00

FORM IB-IN

CAS No. Analyte Result LOQ Units C Q DIL Method
7440-44-0 Dissolved Organic .0 1.0 mg/L U 1 9060
Carbon
7440-44-0 Dissolved Inorganic .0 1.0 mg/L U 1| 9060
Carbon
Page 1157 of 1661 06/18/2014




CB&l Federal Services, LLC

4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM

TO: Tim Leahy, CB&l Federal Services, LLC (CB&I) Radford Army Ammunition Plant (RFAAP)
Project Manager

FROM: Eric Malarek, CB&l Project Chemist

SUBJECT: RFAAP Data Validation — Perchlorate
Test America Laboratories, Inc., SDG 680-101795

DATE: June 24, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at Main
Manufacturing Area at RFAAP for SWMU54 RFI/IM on May 28, 2014. Aqueous samples were analyzed for
perchlorate analysis using liquid chromatography mass spectroscopy (LC/MS) SW-846 method 6850
Modified by Test America Laboratories, Inc. A total of six aqueous samples (includes one rinse blank)

were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MWO01 680-101795-1 54MW13 680-101795-4
54MW10 680-101795-2 54TM12 680-101795-5
54MW12 680-101795-3 54RB052814 680-101795-6

Data were reviewed and validated by Eric Malarek using a combination of project QAPP, DoD Quality
Systems Manual for Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), DoD
Perchilorate Handbook August Rev1, Change 1, 2007 (DoD, 2007), method-specific criteria, and
laboratory SOP criteria. The data qualifier scheme was consistent with the Region /Il Modifications to the
National Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are
presented in Table 1. Data associated with parameters in compliance with quality control specifications
have not been qualified. Data associated with parameters that did not comply with quality control
specifications and directly impacted project data have been qualified in accordance with USEPA Region lil

specifications.




Table 1 Laboratory Performance Criteria

Qualified Data

Parameter

Yes No

Holding Times and Preservation

Instrument Performance Check

Initial and Continuing Calibration

Blank Analysis

Internal Standards

Interference Check Sample

Laboratory Control Sample (LCS)

Matrix Spike (MS) and Spike Duplicate (MSD)

X2 DI DX X%

Field Duplicate

X

Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

Y0

Eric Malarek, Chemist

4/1%/(4

Date




RFAAP VALIDATION REPORT
PERCHLORATE REVIEW
SDG 680-101795

I-Holding Times and Preservation

The primary objective is to ascertain the validity of results based on the holding time of the sample from
time of collection to time of sample analysis. For perchlorate analysis, aqueous samples are received
and stored at cool @4°C+2°C with a maximum holding time of 28 days from collection (DoD Perchlorate

Handbook criteria).

e Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 05/28/14, the coolers were received on 05/29/14 by the primary
laboratory (Test America Laboratories, Inc.) at 4.0°C, 3.8°C, and 11.4°C. The receipt temperature
was slightly above criteria for one the coolers containing samples 54MWO01 (680-101795-1) and
54MW10 680-101795-2); however, based upon professional judgment did not impact data quality for
perchlorate (i.e. non-aromatic). No qualifiers were applied based upon this outlier.

* Holding Time Review: The aqueous samples were collected on 05/28/14 for perchlorate analysis.
The aqueous samples were prepped and analyzed on 06/02/14. Sample collection dates may be
found on the attached form 1s. All holding time criteria were met. No qualifiers were applied.

ll-Instrument Performance Check

LC/MS instrument performance checks are performed to ensure mass resolution, identification and, to
some degree, sensitivity. The analysis of the instrument performance check solution must be performed
at the beginning of each 12-hour period during which samples are analyzed.

e The instrument performance check, 18O—Perc:hlorate, met the mass calibration criteria. No
qualification was applied.

lll-Initial and Continuing Calibration

Requirements for satisfactory instrument calibration are established to ensure that the instrument is
capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is
capable of acceptable performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Perchlorate: 1- blank (<1/2MRL DoD Perchlorate Handbook)
5 — standards (r>0.995 or RSD=20% DoD Perchlorate Handbook)
ICV (215%D DoD Perchlorate Handbook)
CCV/ICS (215%D DoD Perchlorate Handbook)
LODV (230%D DoD Perchlorate Handbook)

e For aqueous perchlorate initial calibration performed on 12/30/13 on instrument LC3062, all criteria
were met for all target compounds (RSD=20%). All ICV/CCV/ICS/LODV standards were within
criteria. No qualifiers were applied. Perchlorate was determined using linear regression method with
coefficients of determination >0.99 for primary and confirmation columns. Samples 54MW10 (680-
98791-1), 54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MW01 (680-98791-4), 54MW12
(680-98791-5), and 54TM12 (680-98791-6) apply to this initial calibration.




IV-Blanks
The purpose of blank analyses is to determine the presence and magnitude of contamination problems

resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. No contaminants should be detected in any of the associated
blanks >MDL. The DoD Perchlorate Handbook criterion specifies all concentrations should be less than
% MRL for method blanks. Positive sample results are reported and qualified “B”, if the concentration of
the compound in the sample is <5 times (5x) the maximum amount for target compounds. Table 2
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one. The
rinse blank 54RB052814 (680-101795-6) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis QC Blank ID Compound Max Conc. Action Level B qualified samples
Date Hg/L pg/L (for this SDG)
06/02/14 ICB/CCBs All perchlorate <¥4MRL NA NA None
06/02/14 | MB 200-72897/4 All perchiorate <V2aMRL NA NA None
06/02/14 54RB052814 All perchlorate <}2aMRL NA NA None

MRL = Method Reporting Limit.
NA = Not Applicable.

V-Internal Standards

Internal standards performance criteria ensure that LC/MS sensitivity and response are stable during
every analytical run. Internal standard area counts for samples and blanks must not vary by more than a
factor of two (-50% to +100%) from the associated calibration standard. The DoD Handbook specifies
retention times (RT) 1.0 + 2% of last calibration standard and the ratio of RT of sample to standard should
be 3.06 and fall between 2.3 and 3.8. The internal standard peak area responses should fall between

50% to 150% recoveries.
o All criteria were met. No qualifiers were applied.

VI-Interference Check Sample (ICS)
The interference check sample (ICS) verifies inter-element and background correction factors. The ICS is

performed at the beginning of each sample analysis run. Control limits are 70-130%.
o All criteria were met for all other runs. No qualifiers were applied.

Vil-Laboratory Control Sample -
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step during

the analysis, including the sample preparation. DoD Perchlorate Handbook and laboratory aqueous limits
are 80-120%.

e Sample LCS 200-72897/5 was used as aqueous LCS for perchlorate analysis dated 06/02/14. All
criteria were met. No qualifiers were applied. Samples 54MW01 (680-101795-1), 54MW10 (680-
101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4), 54TM12 (680-101795-5), and
54RB052814 (680-101795-6) apply to this LCS sample.




VHI-Matrix Spike (MS) and Spike Duplicate (MSD)

Matrix Spike (MS) and Spike Duplicate (MSD) are generated to determine long-term accuracy and
precision of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. Specific criteria include the analyses of matrix
spike samples at a frequency of one MS/MSD per 20 samples of similar matrix. MS/MSD recoveries and
relative percent differences between MS recoveries should be within the specified limits. DoD
Perchlorate Handbook limits are 80-120%; RPD=15%. The laboratory limits are 80-120%; RPD<15%.

s  Sample 54MW01 (680-101795-1) was used as aqueous MS/MSD for perchlorate analysis dated
06/02/14. All criteria were met. No qualifiers were applied. Samples 54MW01 (680-101795-1),
54MW10 (680-101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4), 54TM12 (680-
101795-5), and 54RB052814 (680-101795-6) apply to this MS/MSD sampile.

IX-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment.
Precision control criterion was established at 25% RPD for the aqueous samples.

o Field groundwater sample duplicate pair 54MW12 (680-101795-3) and 54TM12 (680-101795-5) was
analyzed for perchlorate analysis in this SDG. Perchlorate was detected at 1.7 pg/L in the parent
sample and at 1.7 ug/L in the duplicate pair; resulting in a RPD of 0.0%. All criteria were met. No

qualifiers were applied.

X-Quantitation Verification and Data Review
The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following

calculations were performed for verification.

¢ Any sample value >MDL and <MRL or <3*MDL (whichever was greater) was qualified as estimated,
“J.”

Sample: 54MW12 (680-101795-3), Perchlorate
Y=mX+b

Y = Response Ratio = Sample Area/Area Internal Standard O18LP
m = slope of curve

X = Amount Ratio = Conc. Analyte/Conc. Internal Std.

b = Y-intercept

Given:

m =1.0621

b =-0.001

Y = Area = 185696/101728 = 1.8254
X=172




Conc. pg/L = (Ax * Cis * DF)
where: Conc. = Sample concentration in pg/L

AX = Amount Ratio = Conc. Analyte/Conc. Internal Standard
Cis = Conc. Of internal Standard (ug/L)
DF = Dilution factor

Conc. pg/L = (1.72* 1 * 1) = 1.7 ug/L (Signal #1)

Reported Value = 1.7 pg/L
% Difference = 0.0%
Values were within 10% difference




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively ldentlﬂed compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

uJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental

Laboratories, Final Version 4.2 (DoD, 2010).
’The USEPA data validation qualifiers are referenced from Region Il Modifications to the National Functional Guidelines for

Inorganic Data Review (April, 1993).




Lab Name: TestBAmerica Burlington Job No.:

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

680-101795-1

SDG No.: 680-101795-01

Client Sample ID:

Matrix: Water

54MW0O1

Lab Sample ID: 680-101795-1

Lab File ID: P060214A06.d

Analysis Method: 6850 Date Collected: 05/28/2014 11:25
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 06/02/2014 12:07
Con. Extract Vol.: Dilution Factor: 1
Injection Volume: 100 (ul) GC Column: IC-Pak AnionH/R ID: 4.6 (mnm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 728897 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-73-0 Perchlorate 0.029 I J M. J [ 0.20 0.019
FORM I 6850
06/18/2014
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Lab Name: TestAmerica Burlington Job No.: 680-101795-1

FORM I

LCMS ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-101795-01

Client Sample ID:

Matrix: Water

54MW10

Lab Sample ID:

Lab File ID: PO060214A09.d

680-101795-2

Bnalysis Method: 6850

Date Collected:

Extraction Method:

Date Extracted:

05/28/2014 09:40

Sample wt/vol: 5(mL) Date Analyzed: 06/02/2014 12:53
Con. Extract Vol.: Dilution Factor:
Injection Volume: 100 (ul) GC Column: IC-Pak AnionH/R ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 72897 Units: ug/L
CAS NO. COMPOUND NAME RESULT LOQ DL
14797-73-0 Perchlorate 0.44 | | 0.20 | 0.019
FORM I 6850
Page 1070 of 1661 06/18/2014




Lab Name:

TestAmerica Burlington

FORM I

LCMS ORGANICS ANALYSIS DATA SHEET

Job No.:

680-101795-1

SDG No.: 680-101795-01

Client Sample ID:

54MW12

Lab Sample ID:

Matrix: Water

Lab File ID:

680-101795-3

P060214A10.d

Analysis Method: 6850 Date Collected: 05/28/2014 13:15
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 06/02/2014 13:08
Con. Extract Vol.: Dilution Factor: 1
Injection Volume: 100 (ulL) GC Column: IC-Pak AnionH/R ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 72887 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-73-0 Perchlorate 1.7 ] 0.20 | 0.019
FORM I 6850
Page 1073 of 1661 06/18/2014




Lab Name:

TestAmerica Burlington

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Job No.: 680-101795-1

SDG No.: 680-101795-01

Client Sample ID:

54MW13

Lab Sample ID:

680-101795-4

Matrix: Water

Lab File ID:

P060214Al11.d

Analysis Method: 6850

Extraction Method:

Sample wt/vol: 5(mL)

Date Collected: 05/28/2014 14:55
Date Extracted:
Date Analyzed: 06/02/2014 13:23

Con. Extract Vol.:

Dilution Factor: 1

IC-Pak AnionH/R

ID: 4.6 (mm)

Injection Volume: 100 (ul) GC Column:
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 72897 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOO DL
14797-73-0 Perchlorate 0.37 1 1 0.20 ‘ 0.019
FORM I 6850
06/18/2014
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Lab Name: TestBmerica Burlington Job No.: 680-101795-1

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-101795-01

Client Sample ID:

Matrix: Water

54TM12

Lab Sample ID: 680~-101795-5

Lab File ID: P060214A12.d

Analysis Method: 6850

Date Collected: 05/28/2014 13:15

Extraction Method:

Date Extracted:

Sample wt/vol: 5(mL) Date Analyzed: 06/02/2014 13:39
Con. Extract Vol.: Dilution Factor: 1
Injection Volume: 100 (uL) GC Column: IC-Pak AnionH/R ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 72897 Units: ug/L
CAS NO. COMPOUND NAME RESULT ¢} LOQ DL
14797-73-0 Perchlorate 1.7 0.20 ‘ 0.019
FORM I 6850
Page 1079 of 1661 06/18/2014




FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54RB052814 Lab Sample ID: 680-101795-6
Matrix: Water Lab File ID: P060214A13.d
Analysis Method: 6850 Date Collected: 05/28/2014 12:25
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 06/02/2014 13:54
Con. Extract Vol.: Dilution Factor: 1
Injection Volume: 100 (ulL) GC Column: IC-Pak AnionH/R ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 72897 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-73-0 Perchlorate 0.019 J U ( 0.20 ] 0.019
FORM I 6850
Page 1082 of 1661 06/18/2014




CB&l Federal Services, LLC

4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM

TO: Tim Leahy, CB&I Federal Services, LLC (CB&l) Radford Army Ammunition Plant (RFAAP)
Project Manager

FROM: Eric Malarek, CB&l Project Chemist

SUBJECT: RFAAP Data Validation — Explosives
Test America Laboratories, Inc., SDG 680-101795

DATE: June 23, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at Main
Manufacturing Area at RFAAP for SWMU54 RFI/IM on May 28, 2014. Samples were analyzed for select
explosives using USEPA SW846 Method SW-846 8330B for aqueous matrices. A total of eleven aqueous
samples (includes five confirmatory samples and a rinse blank) were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MWO01 680-101795-1 54MW13 680-101795-4C
54MW10 680-101795-2 54TM12 680-101795-5
54MW10 680-101795-2C 54TM12 680-101795-5C
54MW12 680-101795-3 54RB052814 680-101795-6
54MW12 680-101795-3C 54RB052814 680-101795-6C
54MW13 680-101795-4

Data were reviewed by Eric Malarek and validated using a combination of project QAPP, Quality Systems
Manual for Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010) (DoD QSM),
method-specific criteria, and laboratory SOP criteria. The data qualifier scheme was consistent with the
Region Il Modifications to the National Functional Guidelines for Organic Data Review (September
1994). Parameters evaluated are presented in Table 1. Data associated with parameters in compliance
with quality control specifications have not been qualified. Data associated with parameters that did not
comply with quality control specifications and directly impacted project data have been qualified in
accordance with USEPA Region IlI specifications.




Table 1 Laboratory Performance Criteria

Qualified Data Parameter
Yes No
X Holding Times and Preservation
X Blank Analysis
X Initial Calibration
X Continuing Calibration
X System Monitoring Compounds
X Laboratory Control Sample
X Matrix Spike/Spike Duplicate
X Field Duplicate
X Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

e

Eric Malarek, Chemist

(;/;?J//L/

Date




RFAAP VALIDATION REPORT
EXPLOSIVES REVIEW
SDG 680-101795

I-Holding Times and Preservation
The objective is to ascertain the validity of results based on the holding time of the sample from time of

collection to time of sample extraction and analysis. Holding time criteria: For aqueous samples, explosive
compounds are shipped cooled (@4°C + 2°C) with a maximum holding time of 7 days from sample
collection to preparative extraction and 40 days from preparative extraction to determinative analysis

(USEPA criteria).

e« Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 05/28/14, the coolers were received on 05/29/14 by the primary
laboratory (Test America Laboratories, Inc.) at 4.0°C, 3.8°C, and 11.4°C. The receipt temperature
was slightly above criteria for one the coolers containing samples 54MW01 (680-101795-1) and
54MW10 680-101795-2); therefore, all target aromatic explosives were qualified “L" for detections
and “UL” for non-detections for these samples based upon this outlier.

» Holding Time Review: The aqueous samples were collected on 05/28/14. The samples were
extracted on 06/02/14 and were analyzed on 06/05/14 for explosives. Sample collection dates may
be found on the attached form 1s. All criteria were met. No qualifiers were applied.

lI-Blank Analysis
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of

contamination problems resulting from laboratory or field activities. One method blank per analytical
batch must be run on each instrument used to analyze samples. No contaminants should be present in
the blanks. The DoD QSM criterion specifies all concentrations should be less than one-half MRL.
Positive sample results are reported and qualified “B”, if the concentration of the compound in the sample
is <5 times (5x) the maximum amount for explosive target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank
54RB052814 (680-101795-6) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis QC Blank ID Compound Max Conc. Action Level B qualified samples
Date na/l ug/l (For this SDG)

06/05/14 MB 200-72922/1-A All target explosives <YaMRL NA NA None

06/05/14 54RB052814 Nitroglycerin 2.7J 13.5 54MW12, 54TM12

J = Estimated value <LOQ and >DL.
LOQ = Limit of Quantitation

MRL = Method Reporting Limit

DL = Detection Limit

NA = Not Applicable




lli-Initial Calibration

Compiliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds.
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the
beginning of the analytical run. The DoD QSM specifies that the correlation coefficient must be 20.995, the
coefficient of determination 20.99, and/or the percent relative standard deviation (%RSD) must be <20%.

o For the explosives initial calibration performed on 05/06/14 on instrument CH1208, all criteria were met
for target explosives compounds. All target compounds were determined using linear regression with
coefficients of determination 20.99. No qualifiers were applied. Samples 54MWO01 (680-101795-1),
54MW10 (680-101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4), 54TM12 (680-
101795-5), and 54RB052814 (680-101795-6) apply to this initial calibration.

e Forthe TNX, DNX, and MNX initial calibration performed on 05/14/14 on instrument CH1208, all criteria
were met for target explosives compounds. All target compounds were determined using linear
regression with coefficients of determination 20.99. No qualifiers were applied. Samples 54MWO01
(680-101795-1), 54MW10 (680-101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4),
54TM12 (680-101795-5), and 54RB052814 (680-101795-6) apply to this initial calibration.

o For the confirmatory explosives initial calibration performed on 05/09/14 on instrument CH1488, all
criteria were met for target explosives compounds. All target compounds were determined using linear
regression with coefficients of determination =0.99. No qualifiers were applied. Confirmatory samples
54MW10 (680-101795-2C), 54MW12 (680-101795-3C), 54MW13 (680-101795-4C), 54TM12 (680-
101795-5C), and 54RB052814 (680-101795-6C) apply to this initial calibration.

o Forthe TNX, DNX, and MNX initial calibration performed on 05/14/14 on instrument CH1488, all criteria
were met for target explosives compounds. All target compounds were determined using linear
regression with coefficients of determination >0.99. No qualifiers were applied. Confirmatory samples
54MW10 (680-101795-2C), 54MW12 (680-101795-3C), 54MW13 (680-101795-4C), 54TM12 (680-
101795-5C), and 54RB052814 (680-101795-6C) apply to this initial calibration.

IV-Continuing Calibration
Compliance requirements for satisfactory instrument calibration are established to ensure that the

instrument is capable of producing acceptable qualitative and quantitative data for the target compounds.
Continuing calibration standards are analyzed after every 10 injections, and at the end of the analysis
sequence. The DoD QSM specifies that the percent difference (%D) from initial calibration should be no

greater than +20%.

+ For explosives initial calibration verification performed on 05/06/2014 @18:26 on instrument CH1208,
all criteria were met for target compounds. No qualifiers were applied. No aqueous samples were
reported using this initial verification calibration.

o For TNX, DNX, and MNX initial calibration verification performed on 05/14/2014 @14:55 on
instrument CH1208, TNX (30.0%) was outside criteria. For all other target compounds, all criteria
were met. No aqueous samples were reported using this initial verification calibration; therefore, no
qualifiers were applied based upon this outlier.

o For explosives continuing calibration performed on 06/05/2014 @09:16 on instrument CH1208, all
criteria were met. No qualifiers were applied. Samples 54MW01 (680-101795-1), 54MW10 (680-
101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4), 54TM12 (680-101795-5), and
54RB052814 (680-101795-6) were reported using this continuing calibration.




For TNX, DNX, and MNX continuing calibration performed on 06/05/2014 @09:54 on instrument
CH1208, all criteria were met. No qualifiers were applied. Samples 54MWO01 (680-101795-1),
54MW10 (680-101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4), 54TM12 (680-
101795-5), and 54RB052814 (680-101795-6) were reported using this continuing calibration.

For explosives continuing calibration performed on 06/05/2014 @17:23 on instrument CH1208, all
criteria were met. No qualifiers were applied. No agqueous samples were reported using this

continuing calibration.

For TNX, DNX, and MNX continuing calibration performed on 06/05/2014 @18:01 on instrument
CH1208, all criteria were met. No qualifiers were applied. No aqueous samples were reported using

this continuing calibration.

For confirmatory explosives initial calibration verification performed on 05/09/2014 @14:53 on
instrument CH1488, all criteria were met for target compounds. No qualifiers were applied. No
aqueous samples were reported using this initial verification calibration.

For confirmatory TNX, DNX, and MNX initial calibration verification performed on 05/14/2014 @20:53
on instrument CH1488, all criteria were met for target compounds. No qualifiers were applied. No
aqueous samples were reported using this initial verification calibration.

For confirmatory explosives continuing calibration performed on 06/05/2014 @11:22 on instrument
CH1488, all criteria were met. No qualifiers were applied. Confirmatory samples 54MW10 (680-
101795-2C), 54MW12 (680-101795-3C), 54MW13 (680-101795-4C), 54TM12 (680-101795-5C), and
54RB052814 (680-101795-6C) were reported using this continuing calibration.

For confirmatory TNX, DNX, and MNX continuing calibration performed on 06/05/2014 @11:56 on
instrument CH1488, all criteria were met. No qualifiers were applied. Confirmatory samples 54MW10
(680-101795-2C), 54MW12 (680-101795-3C), 54MW13 (680-101795-4C), 54TM12 (680-101795-5C),
and 54RB052814 (680-101795-6C) were reported using this continuing calibration.

For confirmatory explosives continuing calibration performed on 06/05/2014 @18:49 on instrument
CH1488, all criteria were met. No qualifiers were applied. No aqueous samples were reported using

this continuing calibration.

For confirmatory TNX, DNX, and MNX continuing calibration performed on 06/05/2014 @19:23 on
instrument CH1488, all criteria were met. No qualifiers were applied. No aqueous samples were
reported using this continuing calibration.

V-System Monitoring Compound (Surrogates)

Laboratory performance on individual samples is established by means of spiking activities. The percent
recovery (%R) for all samples and blanks must be within the laboratory control limits. DoD surrogate
recovery limits are specified in Table G-3 of the DoD QSM (DoD, 2010). If the surrogate is not listed, then

the laboratory criteria shall be used.

Aqueous Criteria: 1,2-dinitrobenzene (75-130%)

For sample 54MW12 (680-101795-3C), surrogate 1,2-dinitrobenzene (157%) was outside criteria. All
detections were qualified estimated bias high “K” and non-detections no qualifier based upon the high

recovery.

For sample 54TM12 (680-101795-5C), surrogate 1,2-dinitrobenzene (162%) was outside criteria. All
detections were qualified estimated bias high “K” and non-detections no qualifier based upon the high

recovery.




¢ For all other samples, all criteria were met,

VI-Laboratory Control Sample
Laboratory control samples (LCS) are used to monitor long-term accuracy of the analytical method. The

analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) must be
within the laboratory control limits. DoD QSM aqueous LCS recovery limits are specified in Table G-12 of
the DoD QSM (DoD, 2010). If the compound is not listed, then the laboratory criteria shall be used.

» Sample LCS 200-72922/2-A was used as the aqueous LCS for the explosives analysis on 06/05/14.
All criteria were met. No qualifiers were applied. Samples 54MWO01 (680-101795-1), 54MW10 (680-
101795-2), 54MW10 (680-101795-2C), 54MW12 (680-101795-3), 54MW12 (680-101795-3C),
54MW13 (680-101795-4), 54MW13 (680-101795-4C), 54TM12 (680-101795-5), 54TM12 (680-
101795-5C), 54RB052814 (680-101795-6), and 54RB052814 (680-101795-6C) apply to this LCS.

o Sample LCS 200-72922/3-A was used as the aqueous LCS for the TNX, DNX, and MNX analysis on
06/05/14. All criteria were met. No qualifiers were applied. Samples 54MW01 (680-101795-1),
54MW10 (680-101795-2), 54MW10 (680-101795-2C), 54MW12 (680-101795-3), 54MW12 (680-
101796-3C), 54MW13 (680-101795-4), 54MW13 (680-101795-4C), 54TM12 (680-101795-5),
54TM12 (680-101795-5C), 54RB052814 (680-101795-6), and 54RB052814 (680-101795-6C) apply

to this LCS.

VII-Matrix Spike/Matrix Spike Duplicate

Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative
percent difference (RPD) must be within the laboratory control limits. DoD QSM aqueous MS/MSD
recovery limits follow the LCS criteria and are specified in Table G-12 of the DoD QSM (DoD, 2010). If
the compound is not listed, then the laboratory criteria shall be used. The DoD QSM aqueous precision

limit for explosives is <20% RPD.

e Sample 54MWO01 (680-101795-1) was used as the aqueous MS/MSD for the explosives analysis on
06/05/14. Target compound TNX (651%, 544%) was outside criteria. All RPD criteria were met. The -
associated LCS was within criteria for all target compounds (Section VI). Target compound TNX was
not detected in the spiked sample; therefore no qualification was required based upon the high
recoveries. Samples 54MWO01 (680-101795-1), 54MW10 (680-101795-2), 54MW10 (680-101795-2C),
54MW12 (680-101795-3), 54MW12 (680-101795-3C), 54MW13 (680-101795-4), 54MW13 (680-
101795-4C), 54TM12 (680-101795-5), 54TM12 (680-101795-5C), 54RB052814 (680-101795-6), and
54RB052814 (680-101795-6C) apply to this MS/MSD.

VIli-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment.
Precision control criterion was established at 50% RPD for the aqueous samples.

» Field groundwater sample duplicate pair 54MW12 (680-101795-3) and 54TM12 (680-101795-5) was
analyzed for explosives analysis in this SDG. All detected explosives found in the sample and its
duplicate pair and associated %RPD are noted in Table 3. All other target analytes were non-detect
for the duplicate pair. Target compounds 2,6-dinitrotoluene and 4-nitrotoluene were outside criteria
and were qualified estimated “J” for the duplicate pair based upon the high RPDs. These outliers
were probably due to the trace compound concentrations detected for the duplicate pair (i.e. <LOQ).
For all other target explosives, all criteria were met.




Table 3 Field Precision Analysis Summary for Explosives for
Duplicate Pair 54MW12 (680-101795-3) and 54TM12 (680-101795-5)

Compound Original Samplie (pgiL) Duplicate Pair (ug/L) %RPD
1,3-Dinitrobenzene 2.3 2.2 4.4
2,4 6-Trinitrotoluene 10 11 9.5
2,4-Dinitrotoluene 0.20J 0.16J 22.2
2,6-Dinitrotoluene 0.73J 0.46J 45.4
2-Amino-4,6-dinitrotoluene 4.7 4.8 2.1
2-Nitrotoluene 0.12J 0.11J 8.7
4-Amino-2,6-dinitrotoluene 3.6 3.6 0.0
4-Nitrotoluene 0.14J 0.24J 52.6
DNX 0.051J 0.056J 9.4
MNX 0.19J 0.16J 17.1
Nitroglycerin 2.3J 1.7J 30.0
RDX 2.0 2.2 9.5
TNX 0.50J 0.57J 13.1

J = Estimated value <LLOQ and >DL.
LOQ = Limit of Quantitation
DL = Detection Limit

IX-Quantitation Verification and Data Review
The accuracy of analytical results was verified through the calculation of several parameters.

All values >MDL and <MRL or <3*MDL (whichever was greater) were qualified as estimated “J" (if
required).

The absolute percent difference (%D) between the calculated and the reported value must be within
10% difference. The calculation was based calibration factors.

All positive values must have less than or equal to 40% RPD between the primary and secondary
columns.

For sample 54MW10 (680-101795-2), TNX (76.4%), DNX (115%), MNX (95.0%), 1,3-dinitrobenzene
(116%), 2,6-dinitrotoluene (154%), 2,4-dinitrotoluene (96.1%), and 4-nitrotoluene (198%) were
outside confirmatory criteria; therefore, were qualified estimated “J” for the associated sample based

upon these outliers.

For sample 54MW12 (680-101795-3), TNX (89.6%), DNX (171%), MNX (119%), nitroglycerin (139%),
2 6-dinitrotoluene (115%), 2,4-dinitrotoluene (122%), 2-nitrotoluene (144%), and 4-nitrotoluene
(199%) were outside confirmatory criteria; therefore, were qualified estimated “J” for the associated

sample based upon these outliers.

For sample 54MW13 (680-101795-4), DNX (67.3%), MNX (100%), RDX (55.3%), 1,3-dinitrobenzene
(99.4%), 2,6-dinitrotoluene (179%), and 4-nitrotoluene (199%) were outside confirmatory criteria;
therefore, were qualified estimated “J” for the associated sample based upon these outliers.

For sample 54TM12 (680-101795-5), TNX (101%), DNX (169%), MNX (126%), nitroglycerin (151%),
2,6-dinitrotoluene  (144%), 2-nitrotoluene (141%), and 4-nitrotoluene (199%) were outside
confirmatory criteria; therefore, were qualified estimated “J” for the associated sample based upon

these oultliers.

For sample 54RB052814 (680-101795-6), nitroglycerin (48.3%) was outside confirmatory criteria;
therefore, was qualified estimated “J” for the associated sample based upon this outlier.




Sample: 54MW10 (680-101795-2), 4-amino-2,6-dinitrotoluene
Y=mX+b

Y = Area of target compound for sample
m = slope of curve

X = Amount on column

b = Y-intercept

Given:

m = 65960.7852
b=-11738.943

Y = Area = 5492911

X=83.45

Conc. ug/L = (Ax * Vt * DF) / (Vs)
where: Conc. = Sample concentration in pg/L

Ax = Amount of compound being measured (ug/L).
Vit = Volume of total extract (mL) from bench sheet.
Vs = Volume of sample extracted (mL).

DF = Dilution factor

Conc. pg/L = (83.45 * 10 * 1)/ (500) = 1.7 ug/L (Signal #1)

Reported Value = 1.7 pg/L
% Difference = 0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection; The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers®

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B " Not detected substantially above the level of the reported in
laboratory or field blanks.

J Analyte present. Reported value may not be accurate or precise.

Ud Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative ldentification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental

Laboratories, Final Version 4.2 (DoD, 2010).
*The USEPA data validation qualifiers are referenced from Region /Il Modifications to the National Functional Guidelines for Organic

Data Review (September 1994).




FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-101795-1

SDG No.: 680-101795-01

Client Sample ID: 54MWO1 Lab Sample ID: 680-101795-1

Matrix: Water Lab File ID: 79020006.D

Analysis Method: 8330B Date Collected: 05/28/2014 11:25

Extraction Method: 8330-Prep Date Extracted: 06/02/2014 10:58

Sample wt/vol: 500 (mL) Date Rnalyzed: 06/05/2014 12:23

Con. Extract Vol.: 10000 (ulL) Dilution Factor: 1

Injection Volume: 150 (uL) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 73108 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.031 [u J (/L. 0.20 0.031
938-65-0 1,3-Dinitrobenzene 0.032 ] U (IR 0.20 0.032
118-96-7 2,4,6-Trinitrotoluene 0.029 | UM g, 0.20 0.029
80251-29-2 DNX 0.029 | U L/L 0.20 0.029
5755-27-1 MNX 0.018 | U (/L 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.026 | U (/L 0.20 0.026
606-20-2 2,6-Dinitrotoluene 0.042 | U i/L 0.20 0.042
35572-178-2 2-Amino-4, 6-dinitrotoluene 0.0l6 | U VL 0.20 0.01e6
19406-51-0 4-Amino-2, 6-dinitrotoluene 0.017 | UM 1//' 0.20 0.017
99-99-0 4-Nitrotoluene 0.053 | U ‘/L 0.20 0.053
88-72-2 2-Nitrotoluene 0.038 | U {/L] 0.20 0.038
55-63-0 Nitroglycerin 1.3 (U0 4.0 1.3
121-82-4 RDX 0.026 | UM (,/ 0.20 0.026
CAS NO. SURROGATE $REC Q LIMITS
528-29-0 1,2-Dinitrobenzene | 96 [ ’ 75-130
FORM I 8330B
Page 543 of 1661 06/18/2014




FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-101795-1

SDG No.: 680-101795-01

Client Sample ID: 54MW10 Lab Sample ID: 680-101795-2

Matrix: Water Lab File ID: 79020007.D

Analysis Method: 8330B Date Collected: 05/28/2014 09:40

Extraction Method: 8330-Prep Date Extracted: 06/02/2014 10:58

Sample wt/vol: 500 (mL) Date Analyzed: 06/05/2014 13:01

Con. Extract Vol.: 10000 (ulL) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 73108 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 6.19 | J :j— 0.20 0.031
99-65-0 1,3-Dinitrobenzene 0.96 | J tT 0.20 0.032
118-96~7 2,4,6-Trinitrotoluene 11 L 0.20 0.029
80251-29~2 DNX 0.090 | M J :T' 0.20 0.029
5755-27~1 MNX 0.12 | M J’tT 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.038 | M J‘j" 0.20 0.026
606-20~2 2,6-Dinitrotoluene 0.092 | M JF 0.20 0.042
35572-78-2 2-Amino-4, 6-dinitrotoluene 1.6 | M L_ 0.20 0.01l6
19406~-51-0 4-amino-2, 6-dinitrotoluene 1.7 L_ 0.20 0.017
99-99-0 4-Nitrotoluene 0.34 | M J :T 0.20 0.053
88-72-2 2-Nitrotoluene 0.038 | U UL_ 0.20 0.038
55-63-0 Nitroglycerin 1.3 ] T 4.0 1.3
121-82-4 RDX 8.7 | M L_ 0.20 0.026
CAS NO. SURROGATE $REC ' Q ' LIMITS
528-29-0 1,2-Dinitrobenzene 112 | | 75-130
FORM I 8330B
556 of 1661 06/18/2014
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-101795-1

SDG No.: 680-101795-01

Client Sample ID: 54MW10 Lab Sample ID: 680-101795-2

Matrix: Water Lab File ID: 7884A042.D

Analysis Method: 8330B Date Collected: 05/28/2014 09:40

Extraction Method: 8330-Prep Date Extracted: 06/02/2014 10:58

Sample wt/vol: 500 (mL) Date Analyzed: 06/05/2014 14:48

Con. BExtract Vol.: 10000 (ulL) Dilution Factor: 1

Injection Volume: 450 (ul) GC Column: Biphenyl ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 73109 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.083 | J M 0.20 0.031
99-65-0 1,3-Dinitrobenzene 0.26 | g T 0.20 0.032
118-96-7 2,4,6-Trinitrotoluene 10 L 0.20 0.029
80251-29-2 DNX 0.34 | JM J 0.20 0.029
5755-27-1 MNX 0.34 | TMTY 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.11 | T M T 0.20 0.026
606-20-2 2,6-Dinitrotoluene 0.70 . T M) 0.20 0.042
35572-78-2 2~Amino-4,6-dinitrotoluene 1.4 L 0.20 0.016
19406-51-0 4-Amino-2,6-dinitrotoluene 1.6 L 0.20 0.017
99-99-0 4-Nitrotoluene 58| amM 7y 0.20 0.053
121-82-4 RDX 7.5 L 0.20 0.026
CAS NO. SURROGATE %REC ' Q ' LIMITS
528-29-0 1,2-Dinitrobenzene 113 ’ | 75-130 ]
FORM I 8330B
Page 573 of 1661 06/18/2014




FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-101795~1

SDG No.: 680-101795-01

Client Sample ID: 54MW12 Lab Sample ID: 680-101795-3

Matrix: Water Lab File ID: 79020008.D

Analysis Method: 8330B Date Collected: 05/28/2014 13:15

Extraction Method: 8330-Prep Date Extracted: 06/02/2014 10:58

Sample wt/vol: 500 (mL) Date Analyzed: 06/05/2014 13:38

Con. Extract Vol.: 10000 (ulL) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 73108 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.50 | J j 0.20 0.031
99-65~0 1,3-Dinitrobenzene 2.3 | M 0.20 0.032
118-96-7 2,4,6~Trinitrotoluene 10 M 0.20 0.029
80251-29-2 DNX 0.051 | M J j 0.20 0.029
5755-27~1 MNX 0.19 | J w) 0.20 0.018
121-14-2 2,4-bDinitrotoluene 0.20 | M J = 0.20 0.026
606-20-2 2,6~Dinitrotoluene 0.73 | M J fj' 0.20 0.042
35572-78-2 2-Amino-4, 6-dinitrotoluene 4.7 | M 0.20 0.016
19406-51-0 4-Amino-2, 6-dinitrotoluene 3.6 | M 0.20 0.017
99-99-0 4-Nitrotoluene 0.14 1 J v 0.20 0.053
88-72-2 2-Nitrotoluene 0.12 | M T F 0.20 0.038
55-63-0 Nitroglycerin 237 [3 4.0 1.3
121-82-4 RDX 2.0 0.20 0.026
CAS NO. SURROGATE SREC Q LIMITS
528-29-0 1,2-Dinitrobenzene 121 l M | 75-130
FORM I 8330B
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-101795-1

SDG No.: 680-101795-01

Client Sample ID: 54MW12 Lab Sample ID: 680-101795-3

Matrix: Water Lab File ID: 7884A043.D

Analysis Method: 8330B Date Collected: 05/28/2014 13:15

Extraction Method: 8330-Prep Date Extracted: 06/02/2014 10:58

Sample wt/vol: 500 (mL) Date Analyzed: 06/05/2014 15:22

Con. Extract Vol.: 10000 (ulL) Dilution Factor: 1

Injection Volume: 450 (ul) GC Column: Biphenyl ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 73109 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.19 | amM T 0.20 0.031
99-65-0 1,3-Dinitrobenzene 1.9 i 0.20 0.032
118-96-7 2,4,6-Trinitrotoluene 8.0 K 0.20 0.029
80251-29-2 DNX 0.65 | J j 0.20 0.029
5755-27-1 MNX 0.75 | I M T 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.048 | J M } 0.20 0.026
606-20-2 2,6-Dinitrotoluene 2.7 | JMy 0.20 0.042
35572-78-2 2-Amino-4,6-dinitrotoluene 4.4 K 0.20 0.016
19406-51-0 4-Amino-2,6-dinitrotoluene 2.8 K 0.20 0,017
99-99-0 4-Nitrotoluene 77| oM Y 0.20 0.053
88-72-2 2-Nitrotoluene 0.75 | M 0.20 0.038
55-63-0 Nitroglycerin 13 oM f; 4,0 1.3
121-82-4 RDX 1.9 0.20 0.026
CAS NO. SURROGATE %REC Q LIMITS
528-29-0 1,2-Dinitrobenzene 157 ! 0 l 75-130
FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestRmerica Burlington Job No.: 680-101795-1

SDG No.: 680-101795-01

Client Sample ID: 54MW13 Lab Sample ID: 680-101795-4

Matrix: Water Lab File ID: 79020009.D

Analysis Method: 8330B Date Collected: 05/28/2014 14:55

Extraction Method: 8330-Prep Date Extracted: 06/02/2014 10:58

Sample wt/vol: 500 (mL) Date Analyzed: 06/05/2014 14:16

Con. Extract Vol.: 10000 (ul) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 73108 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.11 | g M T 0.20 0.031
99-65-0 1,3-Dinitrobenzene 0.66 | 7 <F 0.20 0.032
118-96-7 2,4,6~Trinitrotoluene 5.8 0.20 0.029
80251-29-2 DNX 0.14 | MJ T 0.20 0.029
5755-27-1 MNX 0.083 | M J 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.056 | M ¥ 0.20 0.026
606-20-2 2,6-Dinitrotoluene 0.043 | M J ’T 0.20 0.042
35572-78-2 2-Amino-4, 6-dinitrotoluene 0.86 | M 0.20 0.016
19406-51-0 4-Amino-2, 6-dinitrotoluene 0.79 0.20 0.017
99-99-0 4-Nitrotoluene 0.15 | 7 j’ 0.20 0.053
88-72-2 2-Nitrotoluene 0.038 | UM 0.20 0.038
55-63-0 Nitroglycerin 1.3 | UM 4.0 1.3
121-82-4 RDX 2.5 | M J 5 0.20 0.026
CAS NO. SURROGATE SREC Q LIMITS
528-29-0 1,2-Dinitrobenzene 119 ‘ 75-130
FORM I 8330B
Page 615 of 1661 06/18/2014




FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-101795-1

SDG No.: 680-101795-01

Client Sample ID: 54MW13 Lab Sample ID: 680-101795-4

Matrix: Water Lab File ID: 7884A044.D

Analysis Method: 8330B Date Collected: 05/28/2014 14:55

Extraction Method: 8330-Prep Date Extracted: 06/02/2014 10:58

Sample wt/vol: 500 (mL) Date Analyzed: 06/05/2014 15:57

Con. Extract Vol.: 10000 (ul) Dilution Factor: 1

Injection Volume: 450 (ul) GC Column: Biphenyl ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 73109 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.080 | g M :r 0.20 0.031
99-65-0 1,3-Dinitrobenzene 0.22 3 T 0.20 0.032
118-96-7 2,4,6-Trinitrotoluene 5.3 | M 0.20 0.029
80251-29-2 DNX 0.28 | oM T 0.20 0.029
5755-27-1 MNX 0.25 | am J 0.20 0.018
121-14-2 2,4-pinitrotoluene 0.075 | T M T} 0.20 0.026
606-20-2 2,6-Dinitrotoluene 0.78 | g M F 0.20 0.042
35572-78-2 2-Amino-4,6-dinitrotoluene 0.85 0.20 0.016
19406-51-0 4-Amino-2,6-dinitrotoluene 0.76 0.20 0.017
99-99-0 4-Nitrotoluene 51 am T 0.20 0.053
121-82-4 RDX 1.4 |0 T 0.20 0.026
CAS NO. SURROGATE 3REC Q LIMITS

528-29-0 1,2~-Dinitrobenzene 118 l l 75-130

FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-101795-1

SDG No.: 680-101795-01

Client Sample ID: 54TM12 Lab Sample ID: 680-101795-5

Matrix: Water Lab File ID: 79020010.D

Analysis Method: 8330B Date Collected: 05/28/2014 13:15

Extraction Method: 8330-Prep bate Extracted: 06/02/2014 10:58

Sample wt/vol: 500 (mL) Date Analyzed: 06/05/2014 14:53

Con. Extract Vol.: 10000 (ulL) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 73108 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.57 | M J ‘j— 0.20 0.031
99-65-0 1,3-Dinitrobenzene 2.2 | M 0.20 0.032
118-96-7 2,4,6-Trinitrotoluene 11 0.20 0.029
80251-29-2 DNX 0.056 | M J T 0.20 0.029
5755-27-1 MNX 0.16 | T Ty 0.20 0.018
121-14~2 2,4-Dinitrotoluene 0.16 | g M 0.20 0.026
606-20-2 2, 6-Dinitrotoluene 0.46 | M T *§ 0.20 0.042
35572-78-2 2-Amino-4, 6-dinitrotoluene 4.8 | M 0.20 0.016
19406-51-0 4-Amino-2, 6~dinitrotoluene 3.6 0.20 0.017
99-99-0 4-Nitrotoluene 0.24 | J o 0.20 0.053
88-72-2 2-Nitrotoluene 0.11 | M J 557 0.20 0.038
55-63-0 Nitroglycerin 1.71mMJ B 4.0 1.3
121-82-4 RDX 2.2 0.20 0.026
CAS NO. SURROGATE FREC Q LIMITS
528-29-0 1,2-Dinitrobenzene 129 } M [ 75-130
FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-101795-1

SDG No.: 680-101795-01

Client Sample ID: 54TM12 Lab Sample ID: 680-101795-5

Matrix: Water Lab File ID: 7884A045.D

Analysis Method: 8330B Date Collected: 05/28/2014 13:15

Extraction Method: 8330-Prep Date Extracted: 06/02/2014 10:58

Sample wt/vol: 500 (mL) Date Analyzed: 06/05/2014 16:31

Con. Extract Vol.: 10000 (ul) Dilution Factor: 1

Injection Volume: 450 (ulL) GC Column: Biphenyl ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 73109 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0,19 | JMT 0.20 0.031
99-65-0 1,3-Dinitrobenzene .71 K 0.20 0.032
118-96-7 2,4,6-Trinitrotoluene 8.4 K 0.20 0,029
80251-29-2 DNX 0.67 | J j- 0.20 0,029
5755-27-1 MNX 0.72 | I M v 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.21 | M K 0.20 0.026
606-20-2 2,6-Dinitrotoluene 2.8 | JM j’ 0.20 0.042
35572-78-2 2-Amino-4,6-dinitrotoluene 4.3 (/_"_ 0.20 0.016
19406-51-0 4-Amino-2,6-dinitrotoluene 2.7 K 0.20 0.017
99-99-0 4-Nitrotoluene 751 JM°7) 0.20 0.053
88-72-2 2-Nitrotoluene 0.65 | g F 0.20 0.038
55-63-0 Nitroglycerin 12 | J M ‘B 4,0 1.3
121-82-4 RDX 2,0 0.20 0.026
CAS NO. SURROGATE SREC Q LIMITS

528-29-0 1,2-Dinitrobenzene 162 [ 0 | 75-130

FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestBmerica Burlington Job No.: 680-101795-1

SDG No.: 680-101795-01

Client Sample ID: 54RB052814 Lab Sample ID: 680-101795-6

Matrix: Water Lab File ID: 79020011.D

Analysis Method: 8330B Date Collected: 05/28/2014 12:25

Extraction Method: 8330-Prep Date Extracted: 06/02/2014 10:58

Sample wt/vol: 500 (mL) Date Rnalyzed: 06/05/2014 15:31

Con. Extract Vol.: 10000 (ulL) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 73108 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.031 | U 0.20 0.031
99~65-0 1,3-Dinitrobenzene 0.032 | U 0.20 0.032
118-~-96-7 2,4,6-Trinitrotoluene 0.029 | UM 0.20 0.029
80251-29-2 DNX 0.029 | U 0.20 0.029
5755-27-1 MNX 0.018 | UM 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.026 | U 0.20 0.026
606-20-2 2,6-Dinitrotoluene 0.042 | U 0.20 0.042
35572~-78-2 2-Amino-4, 6-dinitrotoluene 0.016 | U 0.20 0.016
19406~-51-0 4-Amino-2, 6-dinitrotoluene 0.017 UM 0.20 0.017
99-99-0 4-Nitrotoluene 0.053 | UM 0.20 0.053
88~72~2 2-Nitrotoluene 0.038 | U 0.20 0.038
55~63-0 Nitroglycerin 2.7 1 I MF 4.0 1.3
121-82-4 RDX 0.026 | U 0.20 0.026
CAS NO. SURROGATE $REC Q LIMITS
528-29-0 1,2-Dinitrobenzene 102 1 M I 75-130
FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54RB052814 Lab Sample ID: 680-101795-6
Matrix: Water Lab File ID: 7884AR046.D
Analysis Method: 8330B Date Collected: 05/28/2014 12:25
Extraction Method: 8330-Prep Date Extracted: 06/02/2014 10:58
Sample wt/vol: 500 (mL) Date Analyzed: 06/05/2014 17:06
Con. Extract Vol.: 10000 (ul) Dilution Factor: 1
Injection Volume: 450 (ul) GC Column: Biphenyl ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 73109 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
55-63-0 Nitroglycerin 1.6’ J M.:7‘| 4.0 ' 1.3
CAS NO. SURROGATE $REC Q LIMITS
528-29-~0 1,2-Dinitrobenzene 112 ‘ ‘ 75-130
FORM I 8330B
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CB&l Federal Services, LLC

4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM

TO: Tim Leahy, CB&i Federal Services, LLC (CB&l) Radford Army Ammunition Plant (RFAAP)
Project Manager

FROM: Eric Malarek, CB&I Project Chemist

SUBJECT: RFAAP Data Validation — Chloride, Chlorate, Chlorite, Nitrate, and Sulfate
Test America Laboratories, Inc., SDG 680-101795

DATE: June 23, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at
Main Manufacturing Area at RFAAP for SWMU5S4 RFI/IM on May 28, 2014. Samples were analyzed for
chlorite and chlorate using USEPA Method 300.1 and for chloride, nitrate, and sulfate using USEPA
Method 300.0. A total of six aqueous samples (includes one rinse blank) were validated. The sample IDs

are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MWO01 680-101795-1 54MW13 680-101795-4
54MW10 680-101795-2 54TM12 680-101795-5
54MW12 680-101795-3 54RB052814 680-101795-6

Data were reviewed and validated using a combination of project QAPP, DoD Quality Systems Manual for
Environmental Laboratories, Final Version 4.2, Ocfober 25, 2010 (DoD, 2010), and method-specific
criteria. The data qualifier scheme was consistent with the Region /Il Modifications to the National
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in
Table 1. Data associated with parameters in compliance with quality control specifications have not been
qualified. Data associated with parameters that did not comply with quality control specifications and
directly impacted project data have been qualified in accordance with USEPA Region |1l specifications.




Table 1 Laboratory Performance Criteria

Qualified Parameter
Data
Yes No

X Holding Times and Preservation
X Initial and Continuing Calibration

X Blank Analysis
X System Monitoring Compounds
X Laboratory Control Sample
X Laboratory Duplicate Sample
X Matrix Spike and Spike Duplicate
X Field Duplicate Sample

X Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted
qualifications.

& Q/M ¢ /s /1y

Eric Malarek, Chemist Date




RFAAP VALIDATION REPORT
ANIONS REVIEW
SDG 680-101795

I-Holding Times and Preservation
The primary objective is to ascertain the validity of results based on the holding time of the sample from

time of collection to time of sample analysis. Holding time criteria: Cool 4°C+2°C and 28 days for sulfate,
chloride, and chlorate; Cool 4°C+2°C and 14 days for chlorite; and Cool to 4°C+2°C with H,SO, to pH<2
and 2 days for nitrate. The dates and times were compared between the sample collection and laboratory
analysis (USEPA criteria).

+ Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 05/28/14, the coolers were received on 05/29/14 by the primary
laboratory (Test America Laboratories, Inc.) at 4.0°C, 3.8°C, and 11.4°C. The receipt temperature
was slightly above criteria for one the coolers containing samples 54MW01 (680-101795-1) and
54MW10 680-101795-2); therefore, nitrate (short holding time anion) was qualified “L” for detections
and “"UL" for non-detections for these samples based upon this outlier. The other anions are more
stable based upon professional judgment.

+ Holding Time Review: Samples were collected on 05/28/14. The samples were analyzed on
05/30/14 for nitrate analysis; on 06/06/14 for chloride and sulfate analysis; on 06/05/14, 06/07/14, and
06/10/14 for chlorite analysis; and on 06/03/14 and 086/06/14 for chlorate analysis, respectively.
Sample collection dates may be found on the attached form 1s. All criteria were met. No qualifiers

were applied.

ll-Initial and Continuing Calibration

Requirements for satisfactory instrument calibration are established to ensure that the instrument is
capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is
capable of acceptable performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Chloride, nitrate, and sulfate: 1 —blank
5 — standards (r>0.995 or r*20.99)
ICV/CCV (90-110%)
Method Reporting Limit (MRL) (75-125%)

Chilorite and chlorate: 1 — blank
5 — standards (r>0.995 or r*20.99; RSD<15%)

ICV/CCV (<15%D)

o Chloride and sulfate analysis was calibrated on 05/21/14 using linear equation techniques to calculate
final calculations. Nitrate analysis was calibrated on 05/23/14 using linear equation techniques to
calculate final calculations. Chlorite analysis was calibrated on 06/02/14 using linear regression with
final concentrations determined using external calibration factor techniques. Chlorate analysis was
calibrated on 06/03/14 and 06/05/14 using linear regression with final concentrations determined
using external calibration factor techniques. All coefficients of determinations were r*20.99 for
chloride, chlorite, chlorate, sulfate, and nitrate for all runs. All ICV/CCV/MRL criteria were met for all
anions and runs. No qualifiers were applied. Samples 54MWO01 (680-101795-1), 54MW10 (680-
101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4), 54TM12 (680-101795-5), and
54RB052814 (680-101795-6) apply to these initial and continuing calibrations.




lli-Blank Analysis

The purpose of blank analyses is to determine the presence and magnitude of contamination problems
resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. Calibration blanks were analyzed initially and at a 10% frequency
thereafter for each batch. No contaminants should be detected in any of the associated blanks >MDL.
The DoD QSM criteria specifies all concentrations should be less than ¥%2MRL (<MRL for common
laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate esters) and
<2MDL for the calibration blanks. Positive sample results are reported and qualified “B”, if the
concentration of the compound in the sample is <10 times (10x) the maximum amount in any blank for the
common laboratory contaminants methylene chloride, acetone, 2-butanone, and phthalate esters, or 5
times (6X) the maximum amount for other target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank
54RB052814 (680-101795-6) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis Analysis QC Blank ID Max Conc. | Action Level B qualified samples
Date mg/L mg/L (for this SDG)
06/06/14 Chloride ICB/CCBs <LOD NA None
06/06/14 Sulfate ICB/CCBs <LOD NA None
05/30/14 Nitrate ICB/CCBs <LOD NA None
06/06/14 Chloride MB 680-332771/29 <¥%:MRL NA None
06/06/14 Sulfate MB 680-332771/29 <¥MRL NA None
05/30/14 Nitrate MB 680-331461/5 <¥AMRL NA None
05/30/14 Nitrate MB 680-331570/30 <¥%:MRL NA None
06/06/14 Chloride 54RB052814 <¥:MRL NA None
06/06/14 Sulfate 54RB052814 0.40J 2.00 None
05/30/14 Nitrate 54RB052814 0.032J 0.16 54MWO01
Analysis Analysis QC Blank ID Max Conc. | Action Level B qualified samples
Date g/l g/l (for this SDG)

06/05/14 Chilorite ICB/CCBs <LOD NA None
06/07/14 Chlorite ICB/CCBs <LOD NA None
06/10/14 Chlorite ICB/CCBs <LOD NA None
06/03/14 Chlorate ICB/CCBs <LOD NA None
06/06/14 Chlorate ICB/CCBs <LOD NA None
06/04/14 | Chlorite MB 680-332427/3 <VMRL NA None
06/07/14 Chlorite MB 680-332958/5 <¥%MRL NA None
06/10/14 Chlorite MB 680-333328/2 <¥:MRL NA None
06/03/14 Chlorate MB 680-331936/7 <¥MRL NA None
06/05/14 Chlorate MB 680-332566/11 <¥%MRL NA None
06/05/14 Chlorite 54RB052814 <¥%2MRL NA None
06/03/14 Chlorate 54RB052814 <VMRL NA None

LOD = Limit of Detection

MRL = Method Reporting Limit
MDL = Method Detection Limit
NA = Not Applicable

IV-System Monitoring Compound (Surrogates)

Laboratory performance on individual samples is established by means of spiking activities. Surrogates
were performed for chlorite analysis. The percent recovery (%R) for all samples and blanks must be
within the laboratory control limits. DoD surrogate recovery limits are specified in Table G-3 of the DoD
QSM (DoD, 2010). If the surrogate is not listed, then the laboratory criteria shall be used.

Chlorite and chlorate:  Dichloroacetic acid (DCAA) (90-115%)

o All criteria were met for all reported samples. No qualifiers were applied.




V-Laboratory Control Sample and Laboratory Control Sample Duplicate

The laboratory control sample (LCS) and LCSD serve as a monitor of the overall performance of each
step during the analysis, including the sample preparation. LCS and LCSD are generated to determine
long-term precision and accuracy of the analytical method on various matrices and to demonstrate
acceptable compound recovery by the laboratory at the time of sample analysis. Per DoD QSM, all
LCS/LCSD results must fall within the specified control limits:

Chloride, nitrate, and sulfate:  90-110%; RPD<30% (DOD QSM = 80-120%; RPD=<20%)
Chlorite and chlorate: 85-115%; RPD=10% (DOD QSM = None Listed)

e Samples LCS 680-332771/30 and LCSD 680-332771/31 were used as the aqueous LCS/LCSD for
chloride and sulfate analysis on 06/06/14. All criteria were met. No qualifiers were applied. Samples
54MW01 (680-101795-1), 54MW10 (680-101795-2), 54MW12 (6880-101795-3), 54MW13 (680-
101795-4), 54TM12 (680-101795-5), and 54RB052814 (680-101795-6) apply to this LCS/LCSD for

chloride and sulfate.

o Samples LCS 680-316449/6 and LCSD 680-316449/7 were used as the aqueous LCS/LCSD for nitrate
analysis on 05/30/14, All criteria were met. No qualifiers were applied. Samples 54MW12 (680-
101795-3), 54MW13 (680-101795-4), 54TM12 (680-101795-5), and 54RB052814 (680-101795-6)

apply to this LCS/LCSD.

e Samples LCS 680-331570/31 and LCSD 680-331570/32 were used as the aqueous LCS/LCSD for
nitrate analysis on 05/30/14. All criteria were met. No qualifiers were applied. Samples 54MWO01
(680-101795-1) and 54MW10 (680-101795-2) apply to this LCS/LCSD.

e Samples LCS 680-332427/5 and LCSD 680-332427/6 were used as the aqueous LCS/LCSD for
chlorite analysis on 06/04/14. All criteria were met. No qualifiers were applied. Samples 54MW10
(680-101795-2), 54MW12 (680-101795-3), 54TM12 (680-101795-5), and 54RB052814 (680-101795-
8) apply to this LCS/LCSD.

¢ Samples LCS 680-332958/7 and LCSD 680-332958/8 were used as the aqueous LCS/LCSD for
chlorite analysis on 06/07/14. All criteria were met. No qualifiers were applied. Sample 54MW13
(680-101795-4) applies to this LCS/LCSD.

e Samples LCS 680-333328/4 and LCSD 680-333328/5 were used as the aqueous LCS/LCSD for
chlorite analysis on 06/10/14. All criteria were met. No qualifiers were applied. Sample 54MW01
(680-101795-1) applies to this LCS/LCSD.

e Samples LCS 680-331936/9 and LCSD 680-331936/10 were used as the aqueous LCS/LCSD for
chlorate analysis on 06/03/14. All criteria were met. No qualifiers were applied. Samples 54MWO01
(680-101795-1), 54MW10 (680-101795-2), 54MW12 (680-101795-3), 54TM12 (680-101795-5), and
54RB052814 (680-101795-6) apply to this LCS/LCSD.

e Samples LCS 680-332566/13 and LCSD 680-332566/14 were used as the aqueous LCS/LCSD for
chlorate analysis on 06/06/14. All criteria were met. No qualifiers were applied. Sample 54MW13
(680-101795-4) applies to this LCS/LCSD.

Vi-Duplicate Sample Analysis

. Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory
at the time of analysis. Duplicate analysis is performed to generate data in order to determine the long-

term precision of the analytical method on various matrices. Per DoD QSM, RPDs must be within

established control limits (s20%RPD).

¢ No site lab duplicate was performed with this SDG; therefore, was not evaluated.




VII-Matrix Spike and Matrix Spike Duplicate

Matrix spikes (MSs) and MSDs are generated to determine long-term precision and accuracy of the
analytical method on various matrices and to demonstrate acceptable compound recovery by the
laboratory at the time of sample analysis. Specific criteria include the analyses of matrix spike samples at
a frequency of one MS/MSD per 20 samples or preparatory batch of similar matrix. Per DoD QSM,
MS/MSD recoveries and RPDs should be within the specified limits:

Chloride, nitrate, and sulfate: ~ 90-110%; RPD=<30% (DOD QSM = 80-120%; RPD<20%)
Chlorite and chlorate: 75-125%; RPD<10% (DOD QSM = None Listed)

» Sample 54MWO01 (680-101795-1) was used as the aqueous MS/MSD for chloride and sulfate
analysis on 06/06/14. All criteria were met. No qualifiers were applied. Samples 54MW01 (680-
101795-1), 54MW10 (680-101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4), 54TM12
(680-101795-5), and 54RB052814 (680-101795-6) apply to this MS/MSD.

e Sample 54MWO01 (680-101795-1) was used as the aqueous MS/MSD for nitrate analysis on 05/30/14.
All criteria were met. No qualifiers were applied. Samples 54MW01 (680-101795-1), 54MW10 (680-
101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4), 54TM12 (680-101795-5), and
54RB052814 (680-101795-6) apply to this MS/MSD.

e Sample 54MWO01 (680-101795-1) was used as the aqueous MS/MSD for chlorite analysis on
06/10/14. All criteria were met. No qualifiers were applied. Samples 54MWO01 (680-101795-1),
54MW10 (680-101795-2), 54MW12 (680-101795-3), 54MW13 (680-101795-4), 54TM12 (680-
101795-5), and 54RB052814 (680-101795-6) apply to this MS/MSD.

e Sample 54MWO01 (680-101795-1) was used as the aqueous MS/MSD for chlorate analysis on
06/03/14. All criteria were met. No qualifiers were applied. Samples 54MW01 (680-101795-1),
54MW10 (680-101795-2), 54MW12 (680-101795-3), 54TM12 (680-101795-5), and 54RB052814

(680-101795-6) apply to this MS/MSD.

e Sample 54MW13 (680-101795-4) was used as the aqueous MS/MSD for chlorate analysis on
06/06/14. All criteria were met. No qualifiers were applied. Sample 54MW13 (680-101795-4) applies

to this MS/MSD.

Vlil-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
qualified rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate
assessment. Precision control criterion was established at 25% RPD for the aqueous samples.

e Field groundwater sample duplicate pair 54MW12 (680-101795-3) and 54TM12 (680-101795-5) was
analyzed for anion analysis in this SDG. All detected anions found in the sample and its duplicate
pair and associated %RPD are noted in Table 3. All other target anions were non-detect for the
duplicate pair. All criteria were met. No qualifiers were applied.

Table 3 Field Precision Analysis Hits Summary for Anions for
Duplicate Pair 54MW12 (680-101795-3) and 54TM12 (680-101795-5)

Compound Original Sample (mg/L) Duplicate Pair (mg/L) %RPD
Chloride 4.7 4.7 0.0
Nitrate as N 1.6 1.6 0.0
Sulfate 31 31 0.0




IX-Quantitation Verification and Data Review
The accuracy of analytical results is verified through the calculation of several parameters. The following

calculations were performed for verification.

e The percent difference (%D) between the calculated and the reported values should be within 10%.

* Any sample value >MDL and <MRL or <3*MDL (whichever is greater) was qualified as estimated, “J.”
Sample: 54MW01 (680-101795-1), sulfate

Y=mX+b

Y = Sample Area

m = slope of curve

X = Concentration (mg/L)
b = Y-intercept

DF = Dilution Factor

Given:

m = 13671897.9

b =-2187344.4

Y = Area = 397288645
DF =1

X=29.22mg/L*DF =29.22 mg/L*1=29 mg/L
Reported concentration = 29 mg/L

%D = 0.0%

Values were within 10% difference.

Sample: LCS 680-332427/5, chlorite
Conc. ug/L = (Amt * DF *Vt} / (CF * Vo)

where: Amt = the response on column (ng/mL) of the sample
CF = Calibration Factor (from initial calibration)
\% = volume of final extract (mL)
DF = dilution factor
Vo = volume of the sample extracted (mL)

Conc. pg/L = (56397011 ng/mL * 1 *5 mL) / (54463.4998 * 5 mL)
=99.1 ng/mL =99.1 pg/L

Reported concentration = 99.1 ug/L
%D = 0.0%
Values were within 10% difference.




Sample: LCS 680-331936/9, chlorate
Conc. ug/L = (Amt * DF * Vt) / (CF * Vo)

where: Amt = the response on column (ng/mL) of the sample
CF = Calibration Factor (from initial calibration)
Vit = volume of final exfract (mL)
DF = dilution factor
Vo = volume of the sample extracted (mL)

Conc. pg/L = (2205377 ng/mL * 1 *5 mL) / (45621.3311 * 5 mL)
=48.3 ng/mL = 48.3 png/L

Reported concentration = 48.3 pg/L
%D = 0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
‘ Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-haif the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

Ud Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental

Laboratories, Final Version 4.2 (DoD, 2010).
2The USEPA data validation qualifiers are referenced from Region /i Modifications to the National Functional Guidelines for

Inorganic Data Review (April, 1993).




Lab Name: TestAmerica Savannah Job No.: 680-101795-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-101795-01

Client Sample ID: 54MWO1 Lab Sample ID: 680-101795-1
Matrix: Water Lab File ID: 0606141946-37.d
Analysis Method: 300.0 Date Collected: 05/28/2014 11:25
Extraction Method: Date Extracted:
Sample wt/vol: 1 (mL) Date Analyzed: 06/06/2014 19:46
Con. Extract Vol.: 1 (mL) Dilution Factor: 1
Injection Volume: 25 (ul) GC Column: Dionex AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 332771 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808-79-8 Sulfate 29 0.50 0.25
16887-00-6 Chloride 1.4 0.50 0.25
FORM I 300.0
Page 356 of 1661 06/18/2014




FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah

SDG No.: 680-101795-01

Job No.: 680-101795-1

Client Sample ID: 54MWO1

Matrix: Water

Analysis Method: 300.0

Extraction Method:

Sample wt/vol: 5 (mL)

Con. Extract Vol.: 5 (mL)

Injection Volume: 25 (ul)

% Moisture:

Lab Sample ID: 680-101795-1

Lab File ID: 0530141929-33.d

Date Collected: 05/28/2014 11:25

Date Extracted:

Date Analyzed: 05/30/2014 19:29

Dilution Factor: 1

GC Column: AS18 ID: 4 (mm)

GPC Cleanup: (Y/N) N

Analysis Batch No.: 331570 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-55-8 Nitrate as N 0.031 ] JH {5 [ 0.050 | 0.025

FORM I 300.0

Page 435 of 1661
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54MW01 Lab Sample ID: 680-101795-1
Matrix: Water Lab File ID: 0610141056-48.d
Analysis Method: 300.1B Date Collected: 05/28/2014 11:25
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 06/10/2014 10:56
Con. Extract Vol.: 5{mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
$ Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 333328 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite 3.7]vU [ 20 | 3.7
CAS NO. SURROGATE FREC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 98 i ] 90-115
FORM I 300.1B
Page 57 of 1661 06/18/2014




Lab Name: TestAmerica Savannah Job No.:

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

680-101795-1

SDG No.: 680-101795-01

Client Sample ID: 54MW01 Lab Sample ID: 680-101795-1
Lab File ID: 0603141633-50.d

Matrix: Water

Analysis Method: 300.1B Date Collected: 05/28/2014 11:25
Extraction Method: Date Extracted:
Sample wt/vol: 5(mlL) Date Analyzed: 06/03/2014 16:33
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 331936 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOOQ DL
14866-68-3 Chlorate 2.1 l U ] 10 ] 2.1
CAS NO. SURROGATE SREC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 106[ | 90-115
FORM I 300.1B
06/18/2014
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54MW10 Lab Sample ID: 680-101795-2
Matrix: Water Lab File ID: 0606142048-41.4d
Analysis Method: 300.0 Date Collected: 05/28/2014 09:40
Extraction Method: Date Extracted:
Sample wt/vol: 1 (mL) Date Analyzed: 06/06/2014 20:48
Con. Extract Vol.: 1 (mL) Dilution Factor: 1
Injection Volume: 25(ul) GC Column: Dionex AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 332771 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
16887-00-6 Chloride 3.9 0.50 | 0.25
FORM I 300.0
Page 359 of 1661 06/18/2014




Lab Name: TestAmerica Savannah

SDG No.: 680-101795-01

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Job No.: 680-101795-1

Client Sample ID: 54MW10

Matrix: Water

Analysis Method: 300.0

Extraction Method:

Sample wt/vol: 1 (mL)

Con. Extract Vol.: 1 (mL)

Injection Volume: 25(ul)

% Moisture:

Lab Sample ID: 680-101795-2

Lab File ID: 0606142032-40.d

Date Collected: 05/28/2014 09:40

Date Extracted:

Date Analyzed: 06/06/2014 20:32

Dilution Factor: 2

GC Column: Dionex AS1S8 ID: 4 (mm)

GPC Cleanup: (Y/N) N

Analysis Batch No.: 332771 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808-79-8 Sulfate 58 | | 1.0 .50

FORM I 300.0

Page 362 of 1661
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Job No.:

680-101795-1

Lab Name: TestAmerica Savannah
SDG No.: 680-101795-01
Client Sample ID: 54MW10 Lab Sample ID: 680-101795-2
Matrix: Water Lab File ID: 0530142015-36.d
Analysis Method: 300.0 Date Collected: 05/28/2014 09:40
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 05/30/2014 20:15
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 25 (ul) GC Column: AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 331570 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-55-8 Nitrate as N 0.33[8 [.] 0.050 | 0.025
FORM I 300.0
06/18/2014
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54MW10 Lab Sample ID: 680-101795-2
Matrix: Water Lab File ID: 0605140044-25.d
Analysis Method: 300.1B Date Collected: 05/28/2014 09:40
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 06/05/2014 00:44
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 332427 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-17 Chlorite 3.7]U | 20 | 3.7
CAS NO. SURROGATE %REC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 108| I 90-115
FORM I 300.1B
Page 60 of 1661 06/18/2014




FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54MW10 Lab Sample ID: 680-101795-2
Matrix: Water Lab File ID: 0603141816-53.d
Analysis Method: 300.1B Date Collected: 05/28/2014 09:40
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 06/03/2014 18:16
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 331936 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14866-68-3 Chlorate 2.1]vu ! 10 | 2.1
CAS NO. SURROGATE %REC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 101 ‘ ‘ 90-115
FORM I 300.1B
Page 202 of 1661 06/18/2014




Lab Name: TestAmerica Savannah

SDG No.: 680-101795-01

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Job No.: 680-101795-1

Client Sample ID: 54MW12

Matrix: Water

Analysis Method: 300.0

Extraction Method:

Sample wt/vol: 1(mL)

Lab Sample ID: 680-101795-3

Lab File ID: 0606142103-42.d

Date Collected: 05/28/2014 13:15

Date Extracted:

Date Analyzed: 06/06/2014 21:03

Dilution Factor: 1

Con. Extract Vol.: 1 (mL)
Injection Volume: 25 (ul) GC Column: Dionex AS18 ID: 4 (mm)
% Molisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 332771 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808-79-8 Sulfate 31 0.50 0.25
16887-00-6 Chloride 4.7 0.50 0.25

FORM I 300.0

Page 365 of 1661

06/18/2014




FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1

SDG No.: 680-101795-01

Client Sample ID: 54MW12

Matrix: Water

Lab Sample ID: 680-101795-3

Lab File ID: 0530141151-12.d

Analysis Method: 300.0 Date Collected: 05/28/2014 13:15
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 05/30/2014 11:51
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 25 (ul) GC Column: AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 331461 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-55-8 Nitrate as N 1.6 | ] 0.050 | 0.025
FORM I 300.0
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54MW12 Lab Sample ID: 680-101795-3
Matrix: Water Lab File ID: 0605140119-26.d
Analysis Method: 300.1B Date Collected: 05/28/2014 13:15
Extraction Method: Date Extracted:
Sample wt/vol: 5 (mL) Date Analyzed: 06/05/2014 01:19
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 50 (ulL) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 332427 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite 3.7 | U 20 | 3.7
CAS NO. SURROGATE %REC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 110 [ | 90-115
FORM I 300.1B
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54MW12 Lab Sample ID: 680-101795-3
Matrix: Water Lab File ID: 0603141850-54.d
Analysis Method: 300.1B Date Collected: 05/28/2014 13:15
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 06/03/2014 18:50
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ulL) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 331936 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14866-68-3 Chlofate 2.1]u | 10 | 2.1
CAS NO. SURROGATE FREC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 101 | | 90-115
FORM I 300.1B
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Lab Name: TestBAmerica Savannah Job No.: 680-101795-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.: 680~101795-01

Client Sample ID: 54MW13 Lab Sample ID: 680-101795-4
Matrix: Water Lab File ID: 0606142118-43.d
Analysis Method: 300.0 Date Collected: 05/28/2014 14:55
Extraction Method: Date Extracted:
Sample wt/vol: 1(mL) Date Analyzed: 06/06/2014 21:18
Con. Extract Vol.: 1 (mL) Dilution Factor: 1
Injection Volume: 25 (ul) GC Column: Dionex AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 332771 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808-79-8 Sulfate 27 0.50 0.25
16887-00-6 Chloride 2.2 0.50 0.25
FORM I 300.0
06/18/2014
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Lab Name: TestAmerica Savannah Job No.: 680-101795-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.: 680~-101795-01

Client Sample ID: 54MW13

Matrix: Water

Lab Sample ID:

680-101795-4

Lab File ID: 0530141136-11.d

Analysis Method: 300.0

Date Collected:

Extraction Method:

Date Extracted:

05/28/2014 14:55

Sample wt/vol: 5(mL) Date Analyzed: 05/30/2014 11:36
Con. Extract Vol.: 5(mL) Dilution Factor:
Injection Volume: 25(ul) GC Column: AS1S8 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 331461 Units: mg/L
CAS NO. COMPOUND NAME RESULT LOQ DL
14797-55~8 Nitrate as N 0.41 I 0.050 | 0.025
FORM I 300.0
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54MW13 Lab Sample ID: 680~-101795-4
Matrix: Water Lab File ID: 0607141810-9.d
Analysis Method: 300.1B Date Collected: 05/28/2014 14:55
Extraction Method: Date Extracted:
Sample wt/vol: 5{(mL) Date Analyzed: 06/07/2014 18:10
Con. Extract Vol.: 5{(mL) Dilution Factor: 1
Injection Volume: 50 (ulL) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 332958 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite | 3.7]U ] 20 | 3.7
CAS NO. SURROGATE SREC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 113 | [ 90-115
FORM I 300.1B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54MW13 Lab Sample ID: 680-101795-4
Matrix: Water Lab File ID: 0606140613-33.d
Analysis Method: 300.1B Date Collected: 05/28/2014 14:55
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 06/06/2014 06:13
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 5(mL) GC Column: Dionex AS9-HC ID: 2 {(mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 332566 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14866-68-3 Chlorate 2.1]U ] 10 ] 2.1
CAS NO. SURROGATE FREC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 100 | | 90-115
FORM I 300.1B
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Lab Name: TestAmerica Savannah

SDG No.: 680-101795-01

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Job No.: 680-101795-1

Client Sample ID: 54TM12
Matrix: Water
Analysis Method: 300.0

Extraction Method:

Sample wt/vol: 1 (mL)

Lab Sample ID: 680-101795-5

Lab File ID: 0606142134-44.d

Date Collected: 05/28/2014 13:15

Date Extracted:

Date Analyzed: 06/06/2014 21:34

Con. Extract Vol.: 1 (mL) Dilution Factor: 1
Injection Volume: 25 (ul) GC Column: Dionex AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 332771 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOO DL
14808-79-8 Sulfate 31 0.50 0.25
16887-00-6 Chloride 4.7 0.50 0.25
FORM I 300.0
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54TM12 Lab Sample ID: 680-101795-5
Matrix: Water Lab File ID: 0530141121-10.d
Analysis Method: 300.0 Date Collected: 05/28/2014 13:15
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 05/30/2014 11:21
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 25(ul) GC Column: AS18 ID: 4 {mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 331461 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL

14797-55-8 Nitrate as N 1.6 | ( 0.050 | 0.025 |

FORM I 300.0
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54TM12 Lab Sample ID: 680-101795-5
Matrix: Water Lab File ID: 0605140227-28.d
Analysis Method: 300.1B Date Collected: 05/28/2014 13:15
Extraction Method: Date Extracted:
Sample wt/vol: 5 (mL) Date Analyzed: 06/05/2014 02:27
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 332427 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite 3.7]U | 20 | 3.7
CAS NO. SURROGATE $REC Q LIMITS
79-43-6 Dichloroacetic acid{Surr) 109 i [ 90-115
FORM I 300.1B
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54TM12 Lab Sample ID: 680-101795-5
Matrix: Water Lab File ID: 0603141959-56.d
Analysis Method: 300.1B Date Collected: 05/28/2014 13:15
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 06/03/2014 19:59
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 {(mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 331936 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14866-68-3 Chlorate 2.1 v 10 | 2.1
CAS NO. SURROGATE FREC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 99’ l 90-115
FORM I 300.1B
06/18/2014
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah

SDG No.: 680-101795-01

Job No.: 680-101795-1

Client Sample ID: 54RB052814
Matrix: Water
Analysis Method: 300.0

Extraction Method:

Sample wt/vol: 1(mL)

Lab Sample ID: 680-101795-6

Lab File ID: 0606142149-45.d

Date Collected: 05/28/2014 12:25

Date Extracted:

Date Analyzed: 06/06/2014 21:49

Con. Extract Vol.: 1 (mL) Dilution Factor: 1
Injection Volume: 25 (ul) GC Column: Dionex AS1S8 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 332771 Units: mg/L
CAS NO. COMPOUND NAME RESULT 0] LOQ DL
14808-79-8 Sulfate 0.40 | T tS- 0.50 0.25
16887-00~6 Chloride 0.25 1 U 0.50 0.25
FORM I 300.0
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680~-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54RB052814 Lab Sample ID: 680-101795-6
Matrix: Water Lab File ID: 0530141105-9.d
Analysis Method: 300.0 Date Collected: 05/28/2014 12:25
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 05/30/2014 11:05
Con. Extract Vol.: 5({mL) Dilution Factor: 1
Injection Volume: 25(ul) GC Column: AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 331461 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-55-8 Nitrate as N 0.032[J 7§ | 0.050 | 0.025
FORM I 300.0
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54RB052814 Lab Sample ID: 680-101795-6
Matrix: Water Lab File ID: 0605140302-29.d
Analysis Method: 300.1B Date Collected: 05/28/2014 12:25
Extraction Method: Date Extracted:
Sample wt/vol: 5(mlL) Date Analyzed: 06/05/2014 03:02
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ul:) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Bnalysis Batch No.: 332427 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q ‘ LOQ } DL
14998-27-7 Chlorite 3.7] U } 20 | 3.7
CAS NO. SURROGATE $REC ' Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 95] | 90-115
FORM I 300.1B
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-101795-1
SDG No.: 680-101795-01
Client Sample ID: 54RB052814 Lab Sample ID: 680-101795-6
Matrix: Water Lab File ID: 0603142034-57.d
Analysis Method: 300.1B Date Collected: 05/28/2014 12:25
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 06/03/2014 20:34
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 331936 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ ‘ DL ‘i
14866-68-3 Chlorate 2.1]U [ 10 | 2.?]
CAS NO. SURROGATE FREC ’ Q t LIMITS
79-43-6 Dichloroacetic acid(Surr) 100 | ] 90-115 J

FORM I 300.1B
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CB&l Federal Services, LLC

4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM

TO: Tim Leahy, CB&l Federal Services, LLC (CB&l) Radford Army Ammunition Plant (RFAAP)
Project Manager

FROM: Eric Malarek, CB&! Project Chemist

SUBJECT: RFAAP Data Validation — Total and Dissolved Organic and Inorganic Carbon
Test America Laboratories, Inc., SDG 680-98791

DATE: June 18, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at
Main Manufacturing Area at RFAAP for SWMU54 RFI/IM on February 19, 2014. Samples were analyzed
for Total Organic Carbon (TOC), Dissolved Organic Carbon (DOC), Total Inorganic Carbon (TIC), and
Dissolved Inorganic Carbon (DIC) using USEPA 9060. A total of six agueous samples (includes one rinse

blank) were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW10 680-98791-1 54MWO1 680-98791-4
54MW13 680-98791-2 54MW12 680-98791-5

54RB021914 680-98791-3 54TM12 680-98791-6

Data were reviewed and validated using a combination of project QAPP, DoD Quality Systems Manual for
Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), and method-specific
criteria. The data qualifier scheme was consistent with the Region /Il Modifications to the National
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in
Table 1. Data associated with parameters in compliance with quality control specifications have not been
qualified. Data associated with parameters that did not comply with quality control specifications and
directly impacted project data have been qualified in accordance with USEPA Region Ill specifications.




Table 1 Laboratory Performance Criteria

Qualified Data | Parameter

Yes No
X Holding Times and Preservation
X Initial and Continuing Calibration
X Blank Analysis
X Laboratory Control Sample
X Matrix Spike and Spike Duplicate
X Laboratory Duplicate
X Field Duplicate

X Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

C)le

618/

Eric Malarek, Chémist

Date




RFAAP VALIDATION REPORT
TOC, TIC, DOC, & DIC REVIEW
SDG 680-98791

I-Holding Times and Preservation
The primary objective is to ascertain the validity of results based on the holding time of the sample from

time of collection to time of sample analysis. Holding time criteria; Cool 4°C+2°C, HCl pH<2, 28 days for
TOC, TIC, DOC, and DIC (USEPA criteria). The dates and times were compared between the sample
collection and laboratory analysis.

o Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 02/19/14, the coolers were received on 02/20/14 by the primary
laboratory (Test America Laboratories, Inc.) at 3.4°C, 2.4°C, and 5.8°C. All criteria were met. No

qualifiers were applied.

¢ Holding Time Review: The samples were collected on 02/19/14. The TOC, TIC, DOC, and DiC
analysis were run on 02/24/14, 02/25/14, and 02/26/14. Sample collection dates may be found on the
attached form 1s. All criteria were met. No qualifier was applied.

ll-Initial and Continuing Calibration
Bench and run summary sheets were reviewed to determine whether calibration was performed at the

beginning of sample analysis using the following criteria. Percent recoveries for initial and continuing
calibration (90-110%) must be within limits.

TOC, TIC, DOC, and DIC: 1 - blank
5 - standards (r>0.995)

ICV/CCV (90-110%)

e The TOC, TIC, DOC, and DIC analysis were run on 02/24/14, 02/25/14, and 02/26/14. The initial
calibration for TC was analyzed on 10/03/13 with a coefficient of determination of 0.9998. The ICV
and CCVs were evaluated for where they bracketed reported samples. All ICV/CCVs that bracketed
reported samples were within criteria. All criteria were met. No qualifiers were applied. Samples
54MW10 (680-98791-1), 54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-
98791-4), 54MW12 (680-98791-5), and 54TM12 (680-98791-6) apply to these initial and continuing

calibrations.

HI-Blank Analysis
The purpose of blank analyses is to determine the presence and magnitude of contamination problems

resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. Calibration blanks were analyzed initially and at a 10% frequency
thereafter for each batch. No contaminants should be detected in any of the associated blanks >MDL.
The DoD QSM criteria specifies all concentrations should be less than %2 MRL (<MRL for common
laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate esters) and
<LOD (i.e. <2MDL) for the calibration blanks. Positive sample results are reported and qualified “B”, if the
concentration of the compound in the sample is <10 times (10x) the maximum amount in any blank for the
common laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate
esters, or 5 times (5x) the maximum amount for other target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank 54RB11513
(680-95852-2) applies to all of the total samples (TOC, TIC) and dissolved samples (DOC and DIC) in this

SDG.




Table 2 Blank Contamination Analysis Summary

Analysis Analysis QC Blank ID Max Conc. | Action Level B qualified samples
Date mg/L mg/L (For this SDG)
02/24/14 TOC ICB/CCBs <LOD NA None
02/25/14 DOC ICB/CCBs <LOD NA None
02/24/14 TOC “MB 680-317193/2 <VsMRL NA None
02/25/14 DOC MB 680-317201/2-A <¥%:MRL NA None
02/24/14 TOC 54RB11513 <¥2MRL NA None
02/25/14 TIC 54RB11513 <¥%MRL NA None
02/25/14 DOC 54RB11513 <¥2MRL NA None
02/25/14 DIC 54RB11513 <V:MRL NA None

LOD = Limit of Detection

MRL = Method Reporting Limit
MDL = Method Detection Limit
NA = Not Applicable

IV-Laboratory Control Sample

The laboratory control sample (LCS) serve as a monitor of the overall performance of each step during
the analysis, including the sample preparation. LCS are generated to determine long-term accuracy of
the analytical method on various matrices and to demonstrate acceptable compound recovery by the
laboratory at the time of sample analysis. All aqueous LCS results must fall within the control limits (80-

120%).

 Sample LCS 680-317193/5 was used as the aqueous LCS for TOC analysis on 02/24/14. All criteria
were met. No qualifiers were applied. Samples 54MW10 (680-98791-1), 54MW13 (680-98791-2),
54RB021914 (680-98791-3), 54MW01 (680-98791-4), 54MW12 (680-98791-5), and 54TM12 (680-
98791-6) apply to this LCS.

« Sample LCS 680-317201/1-A was used as the aqueous LCS for DOC analysis on 02/25/14. All
criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1), 54MW13 (680-
98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), 54MW12 (680-98791-5), and
54TM12 (680-98791-6) apply to this LCS.

V-Matrix Spike and Spike Duplicate

Matrix spikes (MSs) and matrix spike duplicates (MSDs) are generated to determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. Specific criteria include the analyses of matrix
spike samples at a frequency of one MS/MSD per 20 samples of similar matrix. The percent recoveries
(%Rs or RPD) must be within the specified control fimits (80-120%; RPD=25%).

e Sample 54MWO01 (680-98791-4) was used as the aqueous MS/MSD for TOC and DOC analysis on
02/24/14 and 02/25/14, respectively. All criteria were met. No qualifiers were applied. Samples
54MW10 (680-98791-1), 54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MW01 (680-
98791-4), 54MW12 (680-98791-5), and 54TM12 (680-98791-6) apply to this MS/MSD.




VI-Laboratory Duplicate Sample Analysis
Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory

at the time of analysis. Duplicate analysis is performed to generate data in order to determine the long-
term precision of the analytical method on various matrices. RPDs must be within established control

limits (s30%RPD).

e No aqueous laboratory duplicate was analyzed for TOC, TIC, and DIC with this SDG; therefore, it was
not evaluated. See Section IV for lab precision statements using LCS/LCSD.

» Sample 54MW10 (680-98791-1) was used as the aqueous laboratory duplicate for DOC analysis on
02/25/14. All criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1),
54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MW01 (680-98791-4), 54MW12 (680-
98791-5), and 54TM12 (680-98791-6) apply to this laboratory duplicate.

Vil-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
qualified rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate
assessment. Precision control criterion was established at 25% RPD for the agueous samples.

e Field groundwater sample duplicate pair 54MW12 (680-98791-5) and 54TM12 (680-98791-6) was
analyzed for TOC, TIC, DOC, and DIC analysis in this SDG. All concentrations found in the sample
and its duplicate pair and associated %RPD are noted in Table 3. All criteria were met. No qualifiers

were applied.

Table 3 Field Precision Analysis Hits Summary for TOC, TIC, DOC, and DIC for
Duplicate Pair 54MW12 (680-98791-5) and 54TM12 (680-98791-6)

Compound Original Sample (mg/L) Duplicate Pair (mg/L) %RPD
Dissolved Inorganic Carbon 70 70 ) 0.0
Dissolved Organic Carbon 1.0U 1.0 NA
Total Inorganic Carbon 81 72 11.8
Total Organic Carbon 1.0 0.50U NA

J = Estimated value.

U = Not Detected as <LOD.
LOD = Limit of Detection
NA = Not Applicable

Vlll-Quantitation Verification and Data Review

The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following
calculations were performed for verification.

e Any sample value >MDL and <MRL or <3*MDL (whichever is greater) was qualified as estimated, “J.”

e The total and dissolved fractions were compared. The organic and inorganic carbon data results for
samples 564MW10 (680-98791-1), 54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01
(680-98791-4), 54MW12 (680-98791-5), and 54TM12 (680-98791-8) are presented in Table 3. Data
qualification was applied based upon professional judgment. Generally, if the concentrations are
greater than the MRL and the dissolved concentration is greater than its total concentration by
>10%D, then both results have been flagged as estimated with a "J." We are looking at the TOC/TIC
to evaluate the immobilization potential of TNT and RDX. The DOC/DIC is a byproduct of organic
compound oxidation and indicates the difference in microbial oxidation processes within and outside
the plume area. If the samples exhibit continual microbial oxidation coupled with the time differences
of sample preservation from sample collection (i.e. TOC in field and DOC at the lab), this might be the
cause of total / dissolved imbalance here.




Table 3 Total/Dissolved Summary

Sample ID Analyte LOD Total Fraction | Dissolved Fraction %D Qualifier
(mg/L) (mglL) (mgiL)

54MW10 TOC/DOC 0.50; 1.0 0.53J 1.0U NA None
54MW10 TIC/DIC 1.0; 1.0 91 85 NA None
54MW13 TOC/DOC 0.50; 1.0 0.50U 1.0U NA None
54MW13 TIC/DIC 1.0; 1.0 68 68 NA None
54RB021914 TOC/DOC 0.50, 1.0 0.50U 1.0U NA None
54RB021914 TIC/DIC 1.0; 1.0 1.0U 1.0U NA None
54MWO1 TOC/DOC 0.50; 1.0 1.0 1.0U NA None
54MW01 TIC/DIC 1.0; 1.0 59 59 NA None
54MW12 TOC/DOC 0.50; 1.0 0.50U 1.0 NA None
54MW12 TIC/DIC 1.0, 1.0 72 70 NA None
54TM12 TOC/DOC 0.50; 1.0 0.50U 1.0 NA None
54TM12 TIC/DIC 1.0; 1.0 72 70 NA None

J = Estimated value.

U = Not Detected as <LOD.
LOD = Limit of Detection
NA = Not Applicable

Sample: 54MW10 (680-98791-1), TOC
TOC: Y =m*X (mg/L) +b

m = 1.761

b =0.7001

Y =1.628

DF =1

X=(0.53 mg/L)*1=0.53 mg/L

TOC (mg/L) = 0.53 mg/L

Reported Value = 0.53 mg/L

% Difference = 0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

UJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative ldentification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected fo be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental

Laboratories, Final Version 4.2 (DoD, 2010).
*The USEPA data validation qualifiers are referenced from Region Ill Modifications to the National Functional Guidelines for

Inorganic Data Review (April, 1993).




Client Sample ID: 54MW10

1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Lab Sample ID: 680~-98791~1

Lab Name: TestAmerica Savannah

Job No.: 680-98791-1

SDG ID.: 680-98791-1

Matrix: Water

Date Sampled: 02/19/2014 10:40

Date Received: 02/20/2014 10:19

Reporting Basis: WET
CAS No. Analyte Result 1.0Q DL Units C Q DIL Method
7440-44-0 Total Organic Carbon 0.53 1.0 0.50 | mg/L [ J ] 5 | 1 | 9060
Page 1152 of 1599 03/12/2014

FORM IB-IN




1B~-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW10 Lab Sample ID: 680-98791-~1
Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG ID.: 680-98791-1
Matrix: Water Date Sampled: 02/19/2014 10:40
Reporting Basis: WET Date Received: 02/20/2014 10:19
CAS No. Analyte Result LOQ Units C Q DIL Method
Total Inorganic 91 1.0 mg/L 1 1 3060
Carbon
Page 1153 of 1599 03/12/2014

FORM IB-IN




Client Sample ID: 54MW10

1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Lab Name: TestAmerica Savannah

SDG ID.: 680-98791-1

Lab Sample ID: 680-98791-1

Job No.: 680-98791-1

Matrix: Water

Reporting Basis: WET

Date Sampled: 02/19/2014 10:40

Date Received: 02/20/2014 10:19

FORM IB-IN

CAS No. Analyte Result LOQ Units (o4 Q DIL Method
7440-44-0 Dissolved Organic 1.0 mg/L U 1 | 9060
Carbon
7440-44-0 Dissolved Inorganic 85 mg/L 1 | 9060
Carbon
Page 1154 of 1599 03/12/2014




Client Sample ID: 54MW13

1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Lab Sample ID: 680-98791-2

Lab Name: TestAmerica Savannah

Job No.: 680-98791-1

SDG ID.: 680-98791-1

Matrix: Water

Date Sampled: 02/19/2014 09:30

Date Received: 02/20/2014 10:19

Reporting Basis: WET
CAS No. Analyte Result LOQ DL Units C Q DIL Method
7440-44-0 Total Organic Carbon 0.50 1.0 0.50 [ mg/L ’ U ‘ J 1 | 9060
Page 1155 of 1599 03/12/2014

FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW13 Lab Sample ID: 680-98791~2
Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG ID.: 680-98791-1
Matrix: Water Date Sampled: 02/19/2014 09:30
Reporting Basis: WET Date Received: 02/20/2014 10:19
CAS No. Analyte Result LOQ Units C Q DIL Method
Total Inorganic 68 1.0 mg/L 1 | %060
Carbon
Page 1156 of 15989 03/12/2014

FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Client Sample ID: 54MW13 Lab Sample ID: 680-98791-2
Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG ID.: 680-98791-1
Matrix: Water Date Sampled: 02/19/2014 09:30
Reporting Basis:  WET Date Received: 02/20/2014 10:19
CAS No. Analyte Result LOQ Units C o DIL Method
7440-44-0 Dissolved Organic 1.0 1.0 mg/L U 1} 9060
Carbon
7440-44-0 Dissolved Inorganic 68 1.0 mg/L 1| 9060
Carbon
Page 1157 of 1599 03/12/2014

FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Cilient Sample ID: 54RB021914 Lab Sample ID: 680-98791-3
Lab Name: TestAmerica Savannah Job No.: 680~-98791-1
SDG ID.: 680-98791-1

Matrix: Water

Date Sampled: 02/19/2014 09:45

Date Received: 02/20/2014 10:19

Reporting Basis: WET
CAS No. Analyte Result LOQ DL Units C o] DIL Method
7440-44-0 Total Organic Carbon 0.50 1.0 0.50 | mg/L U J [ 1] 9060
Page 1158 of 1599 03/12/2014

FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54RB021914 Lab Sample ID: 680-98791-3

Lab Name: TestAmerica Savannah Job No.: 680-98791-1

SDG ID.: 680-98791-1

Matrix: Water Date Sampled: 02/19/2014 09:45

Reporting Basis: WET Date Received: 02/20/2014 10:19

( CAS No. Analyte Result LOQ Units cC Q DIL Method
Total Inorganic 1.0 1.0 mg/L U 1 | 9060
Carben

Page 1159 of 1599 03/12/2014

FORM IB-IN




o

1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Client Sample ID: 54RB021914 Lab Sample ID: 680-98791-3
Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG ID.: 680-98791-1

Matrix: Water Date Sampled: 02/19/2014 09:45

Reporting Basis: WET Date Received: 02/20/2014 10:19
CAS No. Analyte Result LOQ Units C Q DIL Method
7440-44-0 Dissolved Organic 1.0 1.0 mg/L U 1 9060
Carbon
7440-44-0 Dissolved Inorganic 1.0 1.0 mg/L U 1 9060
Carbon
Page 1160 of 1599 03/12/2014

FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW01 Lab Sample ID: 680-98791-4
Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG ID.: 680-98791~-1

Matrix: Water

Date Sampled: 02/19/2014 12:00

Date Received: 02/20/2014 10:19

Reporting Basis:  WET
CAS No. Analyte Result LOQ DL Units C o] DIL Method
7440-44-0 Total Organic Carbon 1.0 1.0 0.50 | mg/L | , [ 1 [ 9060
Page 1161 of 1599 03/12/2014

FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MWO1 Lab Sample ID: 680-98791-4
Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG ID.: 680-98791-1
Matrix: Water Date Sampled: 02/18/2014 12:00
Reporting Basis: WET Date Received: 02/20/2014 10:19
CAS No. Analyte Result LOQ Units C Q DIL Method
Total Inorganic 59 1.0 mg/L 11 9060
Carbon
Page 1162 of 1599 03/12/2014

FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Client Sample ID: 54MW0L Lab Sample ID: 680-98791-4
Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG ID.: 680-98791-1

Matrix: Water

Date Sampled: 02/19/2014 12:00

Date Received: 02/20/2014 10:19

Reporting Basis: WET
CAS No. Analyte Result LOQ Units o} o] DIL Method
7440-44-0 Dissolved Organic 1.0 1.0 mg/L u 1 9060
Carbon
7440-44-0 Dissolved Inorganic 59 1.0 mg/L 1 9060
Carbon
Page 1163 of 1599 03/12/2014

FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW12 Lab Sample ID: 680~98791-5
Lab Name: TestAmerica Savannah Job No.: 680~98791-1
SDG ID.: 680-98791-1
Matrix: Water Date Sampled: 02/19/2014 13:30
Reporting Basis: WET Date Received: 02/20/2014 10:19
CAS No. Analyte Result LOQ DL Units C Q DIL Method
7440-44-0 Total Organic Carbon 1.0 1.0 0.50 | mg/L ] ] l 1] 9060
Page 1164 of 1599 03/12/2014

FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW12 Lab Sample ID: 680-98791-5
Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDbG ID.: 680-98791-1
Matrix: Water Date Sampled: 02/19/2014 13:30
Reporting Basis: WET Date Received: 02/20/2014 10:19
CAS No. Analyte Result LOQ Units C Q DIL Method
Total Inorganic 81 1.0 \ ng/L 1 | 2060
Carbon
Page 1165 of 1599 03/12/2014

FORM IB-IN




1B-IN

INORGANIC ANALYSIS DATA SHEET

GENERAL CHEMISTRY -

DISSOLVED

Client Sample ID: 54MW12 Lab Sample ID: 680-98791-5
Lab Name: TestAmerica Savannah Job No.: 680-98791~1
SDG ID.: 680-98791-1

Date Sampled: 02/19/2014

Matrix: Water

Reporting Basis: WET Date Received: 02/20/2014
CAS No. Analyte Result LOQ Units DIL Method
7440-44-0 Dissolved Organic .0 1.0 mg /L 11 9060
Carbon
7440-44-0 Dissolved Inorganic 70 1.0 mg/L 1 | 9060
Carbon
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FORM IB-IN




CUB-IN
INORGANTC ANALYSTS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54TM12 Lab Sample ID: 680-98791-6
Lab Name: TestAmerica Savannah Job No.: 680~98791~-1
SDG ID.: 680-98791-1
Matrix: Water Date Sampled: 02/19/2014 13:30
Reporting Basis: WET Date Received: 02/20/2014 10:19
CAS No. Analyte Result LOQ DL Units c o] DIL Method
7440-44-0 Total Organic Carbon 0.50 1.0 0.50 | mg/L U | l 1 ] 9060
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FORM IB-IN




1B-IN

INORGANIC ANALYSIS DATA SHEET

GENERAL CHEMISTRY

Client Sample ID: 54TM12 Lab Sample ID: 680-98791-6
Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG ID.: 680~98791-1
Matrix: Water Date Sampled: 02/19/2014 13:30
Reporting Basis: WET Date Received: 02/20/2014 10:19
CAS No. Analyte Result 109 Units C { Q DIL Method
Total Inorganic 72 1.0 mg/L 1 | 9060
Carbon
Page 1168 of 1599 03/12/2014

FORM IB-IN




Client Sample ID: 54TM12

1B-IN

INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Lab Sample ID: 680-98791-6

Lab Name: TestAmerica Savannah

Job No.: 680-98791-1

SDG ID.: 680-98791-1

Matrix: Water

Date Sampled: 02/18/2014 13:30

Reporting Basis: WET Date Received: 02/20/2014 10:19
CAS No. Analyte Result LOQ Units C o] DIL Method
7440-44-0 Dissolved Organic 1.0 1.0 mg/L 1 9060
Carbon
7440-44-0 Dissolved Inorganic 70 1.0 mg/L 1 9060
Carbon
Page 1169 of 1599 03/12/2014

FORM IB-IN




CB&! Federal Services, LLC

4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM

TO: Tim Leahy, CB&l Federal Services, LLC (CB&I) Radford Army Ammunition Plant (RFAAP)
Project Manager

FROM: Eric Malarek, CB&I Project Chemist

SUBJECT: RFAAP Data Validation — Perchlorate
Test America Laboratories, Inc., SDG 680-98791

DATE: June 17, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at Main
Manufacturing Area at RFAAP for SWMU54 RFI/IM on February 19, 2014. Aqueous samples were
analyzed for perchlorate analysis using liquid chromatography mass spectroscopy (LC/MS) SW-846
method 6850 Modified by Test America Laboratories, Inc. A total of six aqueous samples (includes one
rinse blank) were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW10 680-98791-1 54MWO01 680-98791-4
54MW13 680-98791-2 54MW12 680-98791-5

54RB021914 680-98791-3 54TM12 680-98791-6

Data were reviewed and validated by Eric Malarek using a combination of project QAPP, DoD Quality
Systems Manual for Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), DoD
Perchlorate Handbook August, Revi, Change 1, 2007 (DoD, 2007), method-specific criteria, and
laboratory SOP criteria. The data qualifier scheme was consistent with the Region Il Modifications to the
National Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are
presented in Table 1. Data associated with parameters in compliance with quality control specifications
have not been qualified. Data associated with parameters that did not comply with quality control
specifications and directly impacted project data have been qualified in accordance with USEPA Region [li

specifications.




Table 1 Laboratory Performance Criteria

Qualified Data Parameter
Yes No

Holding Times and Preservation

Instrument Performance Check

Initial and Continuing Calibration

Blank Analysis

Internal Standards

Interference Check Sample

Laboratory Control Sample (LCS)

Matrix Spike (MS) and Spike Duplicate (MSD)
Field Duplicate

Quantitation Verification and Data Review

DR[| <> < | > >

The quality of data collected in support of this sampling activity is considered acceptable.

{%M fffff | i)

Eric Malarek, Chemist Date




RFAAP VALIDATION REPORT
PERCHLORATE REVIEW
SDG 680-98791

I-Holding Times and Preservation
The primary objective is to ascertain the validity of results based on the holding time of the sample from

time of collection to time of sample analysis. For perchlorate analysis, aqueous samples are received
and stored at cool @4°C£2°C with a maximum holding time of 28 days from collection (DoD Perchlorate

Handbook criteria).

» Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 02/19/14, the coolers were received on 02/20/14 by the primary
laboratory (Test America Laboratories, Inc.) at 3.4°C, 2.4°C, and 5.8°C. All criteria were met. No
qualifiers were applied.

o Holding Time Review: The aqueous samples were collected on 02/19/14 for perchlorate analysis.
The aqueous samples were prepped and analyzed on 02/26/14. Sample collection dates may be
found on the attached form 1s. All holding time criteria were met. No qualifiers were applied.

H-Instrument Performance Check
LC/MS instrument performance checks are performed to ensure mass resolution, identification and, to

some degree, sensitivity. The analysis of the instrument performance check solution must be performed
at the beginning of each 12-hour period during which samples are analyzed.

e The instrument performance check, 18O-Perchlorate, met the mass calibration criteria. No
qualification was applied.

lll-Initial and Continuing Calibration
Requirements for satisfactory instrument calibration are established to ensure that the instrument is

capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is
capable of acceptable performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Perchiorate: 1- blank (<1/2MRL DoD Perchlorate Handbook)
5 — standards (1>0.995 or RSD<20% DoD Perchiorate Handbook)
ICV (215%D DoD Perchlorate Handbook)
CCVIICS (s15%D DoD Perchlorate Handbook)
LODV (+30%D DoD Perchlorate Handbook)

» For aqueous perchlorate initial calibration performed on 12/30/13 on instrument LC3062, all criteria
were met for all target compounds (RSD=s20%). All ICV/ICCV/ICS/LODV standards were within
criteria. No qualifiers were applied. Perchlorate was determined using linear regression method with
coefficients of determination >0.99 for primary and confirmation columns. Samples 54MW10 (680-
98791-1), 54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), 54MW12
(680-98791-5), and 54TM12 (680-98791-6) apply to this initial calibration.




IV-Blanks
The purpose of blank analyses is to determine the presence and magnitude of contamination problems

resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. No contaminants should be detected in any of the associated
blanks >MDL. The DoD Perchlorate Handbook criterion specifies all concentrations should be less than
% MRL for method blanks. Positive sample results are reported and qualified “B”, if the concentration of
the compound in the sample is <5 times (5x) the maximum amount for target compounds. Table 2
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one. The
rinse blank 54RB021914 (680-98791-3) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis QC Blank ID Compound Max Conc. Action Level B qualified samples
Date pa/l wa/l (for this SDG)
02/26/14 ICB/CCBs All perchlorate </4MRL NA NA None
02/26/14 MB 200-68871/4 All perchlorate <2MRL NA NA None
02/26/14 54RB021914 All perchlorate </aMRL NA NA None

MRL = Method Reporting Limit.
NA = Not Applicable.

V-Internal Standards

Internal standards performance criteria ensure that LC/MS sensitivity and response are stable during
every analytical run. Internal standard area counts for samples and blanks must not vary by more than a
factor of two (-560% to +100%) from the associated calibration standard. The DoD Handbook specifies
retention times (RT) 1.0 £ 2% of last calibration standard and the ratio of RT of sample to standard should
be 3.06 and fall between 2.3 and 3.8. The internal standard peak area responses should fall between

50% to 150% recoveries.
¢ All criteria were met. No qualifiers were applied.

Vi-Interference Check Sample (ICS)
The interference check sample (ICS) verifies inter-element and background correction factors. The ICS is

performed at the beginning of each sample analysis run. Control limits are 70-130%.
o All criteria were met for all other runs. No qualifiers were applied.

Vil-Laboratory Control Sample
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step during
the analysis, including the sample preparation. DoD Perchlorate Handbook and laboratory aqueous limits

are 80-120%.

* Sample LCS 200-68871/5 was used as aqueous LCS for perchlorate analysis dated 02/26/14. All
criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1), 54MW13 (680-
98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), 54MW12 (680-98791-5), and
54TM12 (680-98791-6) apply to this LCS sample.




Vill-Matrix Spike (MS) and Spike Duplicate (MSD)

Matrix Spike (MS) and Spike Duplicate (MSD) are generated to determine long-term accuracy and
precision of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. Specific criteria include the analyses of matrix
spike samples at a frequency of one MS/MSD per 20 samples of similar matrix. MS/MSD recoveries and
relative percent differences between MS recoveries should be within the specified limits. DoD
Perchlorate Handbook limits are 80-120%; RPD<15%. The laboratory limits are 80-120%; RPD<15%.

¢ Sample 54MWO01 (680-98791-4) was used as aqueous MS/MSD for perchlorate analysis dated
02/26/14. All criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1),
54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), 54MW12 (680-
98791-5), and 54TM12 (680-98791-6) apply to this MS/MSD sample.

IX-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment.
Precision control criterion was established at 25% RPD for the aqueous samples.

e Field groundwater sample duplicate pair 54MW12 (680-98791-5) and 54TM12 (680-98791-8) was
analyzed for perchlorate analysis in this SDG. Perchlorate was detected at 4.0 ug/L in the parent
sample and at 4.3 ug/L in the duplicate pair; resulting in a RPD of 7.2%. All criteria were met. No

qualifiers were applied.

X-Quantitation Verification and Data Review
The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following

calculations were performed for verification.

e Any sample value >MDL and <MRL or <3*MDL (whichever was greater) was qualified as estimated,
IIJ.)I

Sample: 54MW10 (680-98791-1), Perchlorate
Y=mX+b

Y = Response Ratio = Sample Area/Area Internal Standard O18LP

m = slope of curve
X = Amount Ratio = Conc. Analyte/Conc. Internal Std.

b = Y-intercept

Given:

m = 1.0621

b =-0.001

Y = Area = 36122/81387 = 0.4438
X=042




Conc. ng/L = (Ax * Cis * DF)
where: Conc. = Sample concentration in pg/L

Ax = Amount Ratio = Conc. Analyte/Conc. Internal Standard
Cis = Conc. Of internal Standard (pg/L)
DF = Dilution factor

Conc. ug/L = (0.42 * 1 * 1) = 0.42 pg/L (Signal #1)

Reported Value = 0.42 ng/L
% Difference = 0.0%
Values were within 10% difference




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers®

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

UJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.; DOD Quality Systems Manual for Environmental

Laboratories, Final Version 4.2 (DoD, 2010).
*The USEPA data validation qualifiers are referenced from Region !l Modifications to the National Functional Guidelines for

Inorganic Data Review (April, 1993).




Lab Name:

TestBAmerica Burlington

FORM I

LCMS ORGANICS ANALYSIS DATA SHEET

Job No.:

680-98791~1

SDG No.: 680-98791-1

Client Sample ID:

54MW10

Lab Sample ID:

Lab File ID:

680-98791-1

P022614A06.d

Matrix: Water
Bnalysis Method: 6850 Date Collected: 02/19/2014 10:40
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 02/26/2014 14:09
Con. Extract Vol.: Dilution Factor:
Injection Volume: 100 (ul) GC Column: IC-Pak AnionH/R 1ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 68871 Units: ug/L
CAS NO. COMPOUND NAME RESULT LOQ DL
14797-73-0 Perchlorate 0.42 | 1 0.20 | 0.019
FORM I 6850
Page 1083 of 1599 03/12/2014




Lab Name: TestAmerica Burlington

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID:

54MW13

Lab Sample ID:

Matrix: Water

Lab File ID: P022614A07.d

680-98791-2

Analysis Method: 6850

Date Collected:

Extraction Method:

Date Extracted:

02/19/2014 09:30

Sample wt/vol: 5 (mL) Date Analyzed: 02/26/2014 14:24
Con. Extract Vol.: Dilution Factor:
Injection Volume: 100 (ul) GC Column: IC-Pak AnionH/R ID: 4,6 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 68871 Units: ug/L
CAS NO. COMPOUND NAME RESULT LOQ DL,
14797-73-0 Perchlorate 0.32 0.20 ’ 0.019
FORM I 6850
Page 1086 of 1599 03/12/2014




FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: TestBAmerica Burlington Job No.: 680-98791-1
SDG No.: 680-98791-1
Client Sample ID: 54RB021914 Lab Sample ID: 680-98791-3
Matrix: Water Lab File ID: P022614A08.d
Analysis Method: 6850 Date Collected: 02/19/2014 09:45
Extraction Method: Date Extracted:
Sample wt/vol: 5 (mL) Date Analyzed: 02/26/2014 14:39
Con. Extract Vol.: Dilution Factor: 1
Injection Volume: 100 (ul) GC Column: IC-Pak AnionH/R ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 68871 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-73-0 Perchlorate 0.019 | U 0.20 | 0.019
FORM I 6850
03/12/2014

Page 1089 of 1599




Lab Name: TestBAmerica Burlington Job No.: 680-98791-1

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-98791-1

Client Sample ID:

Matrix: Water

54MWO1

Lab Sample ID: 680-98791-4

Lab File ID: P022614A09.d

Analysis Method: 6850 Date Collected: 02/19/2014 12:00
Extraction Method: Date Extracted:
Sample wt/vol: 5 (mL) Date Analyzed: 02/26/2014 14:55
Con. Extract Vol.: Dilution Factor: 1
Injection Volume: 100 (ul) GC Column: IC-Pak AnionH/R ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 68871 Units: wug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-73-0 Perchlorate 0.019 [uH 0.20 | 0.019
FORM I 6850
Page 1092 of 1599 03/12/2014




Lab Name: TestAmerica Burlington

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID: 54MW12

Lab Sample ID:

Matrix: Water

Lab File ID: ©P022614A10.d

680~-98791-5

Bnalysis Method: 6850 Date Collected: 02/19/2014 13:30
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 02/26/2014 15:10
Con. Extract Vol.: Dilution Factor:
Injection Volume: 100 (ul) GC Column: IC-Pak AnionH/R 1ID: . 6 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 68871 Units: ug/L
CAS NO. COMPOUND NAME RESULT LOQ DL
14797-73-0 Perchlorate 4.0 | 0.20 0.019
FORM I 6850
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Lab Name: TestAmerica Burlington Job No.: 680-98791-1

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-98791-1

Client Sample ID:

Matrix: Water

54TM12

Lab Sample ID: 680-98791-6

Lab File ID: ©P022614A11.d

Analysis Method: 6850 Date Collected: 02/19/2014 13:30
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date ARnalyzed: 02/26/2014 15:25
Con. Extract Vol.: Dilution Factor: 1
Injection Volume: 100 (ul) GC Column: IC-Pak AnionH/R ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 68871 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-73-0 Perchlorate 4.3 l 0.20 , 0.019
FORM I 6850
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CBA&l Federal Services, LLC

4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBIlfederalservices.com

MEMORANDUM

TO: Tim Leahy, CB&I Federal Services, LLC (CB&l) Radford Army Ammunition Plant (RFAAP)
Project Manager

FROM: Eric Malarek, CB&I Project Chemist

SUBJECT: RFAAP Data Validation — Explosives
Test America Laboratories, Inc., SDG 680-98791

DATE: June 17, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at Main
Manufacturing Area at RFAAP for SWMU54 RFI/IM on February 19, 2014. Samples were analyzed for
select explosives using USEPA SW846 Method SW-846 8330B for aqueous matrices. A total of fifteen
aqueous samples (includes four dilution samples, five confirmatory samples, and a rinse blank) were

validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW10 680-98791-1 54MW12 680-98791-5DL
54MW10 680-98791-1C 54MW12 680-98791-5C
54MW13 680-98791-2 54MW12 680-98791-5CDL
54MW13 680-98791-2C 54TM12 680-98791-6

54RB021914 680-98791-3 54TM12 680-98791-6DL

54RB021914 680-98791-3C 54TM12 680-98791-6C
54MW01 680-98791-4 54TM12 680-98791-6CDL
54MW12 680-98791-5

Data were reviewed by Eric Malarek and validated using a combination of project QAPP, Quality Systems
Manual for Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010) (DoD QSM),
method-specific criteria, and laboratory SOP criteria. The data qualifier scheme was consistent with the
Region Il Modifications to the National Functional Guidelines for Organic Data Review (September
1994). Parameters evaluated are presented in Table 1. Data associated with parameters in compliance
with quality control specifications have not been qualified. Data associated with parameters that did not
comply with quality control specifications and directly impacted project data have been qualified in
accordance with USEPA Region lll specifications.



Table 1 Laboratory Performance Criteria

Qualified Data Parameter
Yes No
X Holding Times and Preservation
X Blank Analysis

X Initial Calibration

X Continuing Calibration

X System Monitoring Compounds
Laboratory Control Sample

Matrix Spike/Spike Duplicate

Field Duplicate

X Quantitation Verification and Data Review

XXX

The quality of data collected in support of this sampling activity is considered acceptable with noted
qualifications.

= %’L/ AL

Eric Malarek, Chemist Date




RFAAP VALIDATION REPORT
EXPLOSIVES REVIEW
SDG 680-98791

l-Holding Times and Preservation

The objective is to ascertain the validity of results based on the holding time of the sample from time of
collection to time of sample extraction and analysis. Holding time criteria: For aqueous samples, explosive
compounds are shipped cooled (@4°C * 2°C) with a maximum holding time of 7 days from sample
collection to preparative extraction and 40 days from preparative extraction to determinative analysis
(USEPA criteria).

o Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 02/19/14, the coolers were received on 02/20/14 by the primary
laboratory (Test America Laboratories, Inc.) at 3.4°C, 2.4°C, and 5.8°C. All criteria were met. No
qualifiers were applied.

e Holding Time Review: The aqueous samples were collected on 02/19/14. The samples were
extracted on 02/25/14 and were analyzed on 02/25/14, 02/26/14, and 02/27/14 for explosives.
Sample collection dates may be found on the attached form 1s. All criteria were met. No qualifiers
were applied.

lI-Blank Analysis

The purpose of laboratory or field blank analyses is fo determine the existence and magnitude of
contamination problems resulting from laboratory or field activities. One method blank per analytical
batch must be run on each instrument used to analyze samples. No contaminants should be present in
the blanks. The DoD QSM criterion specifies all concentrations should be less than one-half MRL.
Positive sample results are reported and qualified “B”, if the concentration of the compound in the sample
is <b times (6x) the maximum amount for explosive target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank
54RB021914 (680-98791-3) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis QC Blank ID Compound Max Conec. Action Level B qualified samples
Date ng/lL pg/L (For this SDG)
02/25/14 MB 200-68794/1-A All target explosives <¥sMRL NA NA None
02/25/14 54RB021914 2,4,6-Trinitrotoluene 0.060J 0.30 None
02/25/14 54RB021914 2,4-Dinitrotoluene 0.28 1.40 54%;%5;‘2’“’" 12,
02/25/14 54RB021914 2,6-Dinitrotoluene 0,19J 0.95 None
02/25/14 54RB021914 4-Amino-2,6-dinitrotoluene 0.36J 1.80 54MW13
54MW10, 54MW12,
02/25/14 54RB021914 MNX 0.74J 3.70 5ATM12

J = Estimated value <LOQ and >DL.
LOQ = Limit of Quantitation

MRL = Method Reporting Limit

DL = Detection Limit

NA = Not Applicable



lll-Initial Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds.
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the
beginning of the analytical run. The DoD QSM specifies that the correlation coefficient must be 20.995, the
coefficient of determination 20.99, and/or the percent relative standard deviation (%RSD) must be <20%.

e For the explosives initial calibration performed on 01/25/14 on instrument CH1208, all criteria were met
for target explosives compounds. All target compounds were determined using linear regression with
coefficients of determination 20.99. No qualifiers were applied. Samples 54MW10 (680-98791-1),
54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), 54MW12 (680-
98791-5), 54MW12 (680-98791-5DL), 54TM12 (680-98791-6), and 54TM12 (680-98791-6DL) apply
to this initial calibration.

e Forthe TNX, DNX, and MNX initial calibration performed on 01/26/14 on instrument CH1208, all criteria
were met for target explosives compounds. All target compounds were determined using linear
regression with coefficients of determination >0.99. No qualifiers were applied. Samples 54MW10
(680-98791-1), 54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4),
54MW12 (680-98791-5), and 54TM12 (680-98791-6) apply to this initial calibration.

e For the confirmatory explosives initial calibration performed on 01/23/14 on instrument CH1488, all
criteria were met for target explosives compounds. All target compounds were determined using linear
regression with coefficients of determination 20.99. No qualifiers were applied. Confirmations for
samples 54MW10 (680-98791-1C), 54MW13 (680-98791-2C), 54RB021914 (680-98791-3C),
54MW12 (680-98791-5C), 54MW12 (680-98791-5CDL), 54TM12 (680-98791-6C), and 54TM12 (680-

" 98791-6CDL) apply to this initial calibration.

e Forthe TNX, DNX, and MNX initial calibration performed on 01/24/14 on instrument CH1488, all criteria
were met for target explosives compounds. All target compounds were determined using linear
regression with coefficients of determination >0.99. No qualifiers were applied. Confirmations for
samples 54MW10 (680-98791-1C), 54MW13 (680-98791-2C), 54RB021914 (680-98791-3C),
54MW12 (680-98791-5C), and 54TM12 (680-98791-6C) apply to this initial calibration.

IV-Continuing Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds.
Continuing calibration standards are analyzed after every 10 injections, and at the end of the analysis
sequence. The DoD QSM specifies that the percent difference (%D) from initial calibration should be no

greater than +20%.

e For explosives initial calibration verification performed on 01/26/14 @16:38 on instrument CH1208, all
criteria were met for target compounds. No qualifiers were applied. No aqueous samples were
reported using this initial verification calibration.

o For TNX, DNX, and MNX initial calibration verification performed on 01/26/14 @02:48 on instrument
CH1208, TNX (33.9%) was outside criteria. For all other target compounds, all criteria were met. No
aqueous samples were reported using this initial verification calibration; therefore, no qualifiers were
applied based upon this outlier.

¢ [For explosives continuing calibration performed on 02/25/14 @11:59 on instrument CH1208, all
criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1), 54MW13 (680-
98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), 54MW12 (680-98791-5), and
54TM12 (680-98791-6) were reported using this continuing calibration.



For TNX, DNX, and MNX continuing calibration performed on 02/25/14 @12:36 on instrument
CH1208, all criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1),
54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), 54MW12 (680-
98791-5), and 54TM12 (680-98791-6) were reported using this continuing calibration.

For explosives continuing calibration performed on 02/25/14 @20:42 on instrument CH1208, all
criteria were met. No qualifiers were applied. No aqueous samples were reported using this

continuing calibration.

For TNX, DNX, and MNX continuing calibration performed on 02/25/14 @21:19 on instrument
CH1208, all criteria were met. No qualifiers were applied. No aqueous samples were reported using
this continuing calibration.

For explosives continuing calibration performed on 02/27/14 @13:26 on instrument CH1208, all
criteria were met. No qualifiers were applied. Samples 54MW12 (680-98791-5DL) and 54TM12
(680-98791-6DL) were reported using this continuing calibration.

For TNX, DNX, and MNX continuing calibration performed on 02/27/14 @14:03 on instrument
CH1208, all criteria were met. No qualifiers were applied. Samples 54MW12 (680-98791-5DL) and
54TM12 (680-98791-6DL) were reported using this continuing calibration.

For explosives continuing calibration performed on 02/27/14 @23:23 on instrument CH1208, all
criteria were met. No qualifiers were applied. No aqueous samples were reported using this

continuing calibration.

For TNX, DNX, and MNX continuing calibration performed on 02/28/14 @00:01 on instrument
CH1208, all criteria were met. No qualifiers were applied. No aqueous samples were reported using
this continuing calibration.

For confirmatory explosives initial calibration verification performed on 01/23/14 @22:12 on instrument
CH1488, all criteria were met for target compounds. No qualifiers were applied. No agueous
samples were reported using this initial verification calibration.

For confirmatory TNX, DNX, and MNX initial calibration verification performed on 01/24/14 @02:11 on
instrument CH1488, all criteria were met for target compounds. No qualifiers were applied. No
agueous samples were reported using this initial verification calibration.

For confirmatory explosives continuing calibration performed on 02/25/14 @12:52 on instrument
CH1488, all criteria were met. No qualifiers were applied. No aqueous samples were reported using
this continuing calibration.

For confirmatory explosives continuing calibration performed on 02/25/14 @18:34 on instrument
CH1488, all criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1C),
54MW13 (680-98791-2C), 54RB021914 (680-98791-3C), 54MW12 (680-98791-5C), and 54TM12
(680-98791-6C) were reported using this continuing calibration.

For confirmatory TNX, DNX, and MNX continuing calibration performed on 02/25/14 @19:08 on
instrument CH1488, all criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-
1C), 54MW13 (680-98791-2C), 54RB021914 (680-98791-3C), 54MW12 (680-98791-5C), and
54TM12 (680-98791-6C) were reported using this continuing calibration.

For confirmatory explosives continuing calibration performed on 02/26/14 @02:33 on instrument
CH1488, all criteria were met. No qualifiers were applied. No aqueous samples were reported using
this continuing calibration.



For confirmatory TNX, DNX, and MNX continuing calibration performed on 02/26/14 @03:07 on
instrument CH1488, all criteria were met. No qualifiers were applied. No aqueous samples were
reported using this continuing calibration.

For confirmatory explosives continuing calibration performed on 02/27/14 @12:06 on instrument
CH1488, all criteria were met. No qualifiers were applied. Samples 54MW12 (680-98791-5CDL) and
54TM12 (680-98791-6CDL) were reported using this continuing calibration.

For confirmatory TNX, DNX, and MNX continuing calibration performed on 02/27/14 @12:41 on
instrument CH1488, all criteria were met. No qualifiers were applied. Samples 54MW12 (680-98791-
5CDL) and 54TM12 (680-98791-6CDL) were reported using this continuing calibration.

For confirmatory explosives continuing calibration performed on 02/27/14 @21:14 on instrument
CH1488, all criteria were met. No qualifiers were applied. No agueous samples were reported using
this continuing calibration.

For confirmatory TNX, DNX, and MNX continuing calibration performed on 02/27/14 @21:48 on
instrument CH1488, all criteria were met. No qualifiers were applied. No aqueous samples were

reported using this continuing calibration.

V-System Monitoring Compound (Surrogates)

Laboratory performance on individual samples is established by means of spiking activities. The percent
recovery (%R) for all samples and blanks must be within the laboratory control limits. DoD surrogate
recovery limits are specified in Table G-3 of the DoD QSM (DoD, 2010). If the surrogate is not listed, then

the laboratory criteria shall be used.

Aqueous Criteria: 1,2-dinitrobenzene (75-130%)

For sample 564MW12 (680-98791-5), surrogate 1,2-dinitrobenzene (135%) was outside criteria. All
detections were qualified estimated bias high “K" and non-detections no qualifier based upon the high

recovery.

For sample 54MW12 (680-98791-5C), surrogate 1,2-dinitrobenzene (206%) was outside criteria. All
detections were qualified estimated bias high "K” and non-detections no qualifier based upon the high

recovery.

For sample 54MW12 (680-98791-6DL), surrogate 1,2-dinitrobenzene (138%) was outside criteria.
The surrogate was diluted out; therefore, no qualification was applied based upon the high recovery.

For sample 54MW12 (680-98791-5CDL), surrogate 1,2-dinitrobenzene (199%) was outside criteria.
The surrogate was diluted out; therefore, no qualification was applied based upon the high recovery.

For sample 54TM12 (680-98791-6), surrogate 1,2-dinitrobenzene (136%) was outside criteria. All
detections were qualified estimated bias high “K” and non-detections no qualifier based upon the high

recovery.

For sample 54TM12 (680-98791-6C), surrogate 1,2-dinitrobenzene (204%) was outside criteria. All
detections were qualified estimated bias high “K” and non-detections no qualifier based upon the high
recovery.

For sample 54TM12 (680-98791-6DL), surrogate 1,2-dinitrobenzene (139%) was outside criteria. The
surrogate was diluted out; therefore, no qualification was applied based upon the high recovery.

For sample 54TM12 (680-98791-6CDL), surrogate 1,2-dinitrobenzene (203%) was outside criteria,
The surrogate was diluted out; therefore, no qualification was applied based upon the high recovery.
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* Forall other samples, all criteria were met.

VI-Laboratory Control Sample

Laboratory control samples (LCS) are used to monitor long-term accuracy of the analytical method. The
analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) must be
within the laboratory control limits. DoD QSM aqueous LCS recovery limits are specified in Table G-12 of
the DoD QSM (DoD, 2010). If the compound is not listed, then the laboratory criteria shall be used.

e Sample LCS 200-68794/2-A was used as the aqueous LCS for the explosives analysis on 02/25/14.
All criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1), 54MW10 (680-
98791-1C), 54MW13 (680-98791-2), 54MW13 (680-98791-2C), 54RB021914 (680-98791-3),
54RB021914 (680-98791-3C), 54MWO01 (680-98791-4), 54MW12 (680-98791-5), 54MW12 (680-
98791-5DL), 54MW12 (680-98791-5C), 54MW12 (680-98791-5CDL), 54TM12 (680-98791-6),
54TM12 (680-98791-6DL), 54TM12 (680-98791-6C), and 54TM12 (680-98791-6CDL) apply to this

LCS.

» Sample LCS 200-68794/3-A was used as the aqueous LCS for the TNX, DNX, and MNX analysis on
02/25/14.  All criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1),
54MW10 (680-98791-1C), 54MW13 (680-98791-2), 54MW13 (680-98791-2C), 54RB021914 (680-
98791-3), 54RB021914 (680-98791-3C), 54MWO01 (680-98791-4), 54MW12 (680-98791-5), 54MW12
(680-98791-5DL), 54MW12 (680-98791-5C), 54MW12 (680-98791-5CDL), 54TM12 (680-98791-6),
54TM12 (680-98791-6DL), 54TM12 (680-98791-6C), and 54TM12 (680-98791-6CDL) apply to this
LCS.

VIl-Matrix Spike/Matrix Spike Duplicate

Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative
percent difference (RPD) must be within the laboratory control limits. DoD QSM aqueous MS/MSD
recovery limits follow the LCS criteria and are specified in Table G-12 of the DoD QSM (DoD, 2010). If
the compound is not listed, then the laboratory criteria shall be used. The DoD QSM aqueous precision

limit for explosives is <20% RPD.

e Sample 54MWO01 (680-98791-4) was used as the aqueous MS/MSD for the explosives analysis on
02/26/14. Target compound TNX (517%, 526%) was outside criteria. All RPD criteria were met. The
associated LCS was within criteria for all target compounds (Section VI1). Target compound TNX was
not detected in the spiked sample; therefore no qualification was required based upon the high
recoveries. Samples 54MW10 (680-98791-1), 54MW10 (680-98791-1C), 54MW13 (680-98791-2),
54MW13 (680-98791-2C), 54RB021914 (680-98791-3), 54RB021914 (680-98791-3C), 54MWO01
(680-98791-4), 54MW12 (680-98791-5), 54MW12 (680-98791-5DL), 54MW12 (680-98791-5C),
54MW12 (680-98791-5CDL), 54TM12 (680-98791-6), 54TM12 (680-98791-6DL), 54TM12 (680-
98791-6C), and 54TM12 (680-98791-6CDL) apply to this MS/MSD.

VilI-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment.
Precision control criterion was established at 50% RPD for the aqueous samples.

» Field groundwater sample duplicate pair 54MW12 (680-98791-5) and 54TM12 (680-98791-6) was
analyzed for explosives analysis in this SDG. If required, the diluted samples were used in the field
duplicate analysis. All detected explosives found in the sample and its duplicate pair and associated
%RPD are noted in Table 3. All other target analytes were non-detect for the duplicate pair. All
criteria were met. No qualifiers were applied.




Table 3 Field Precision Analysis Summary for Explosives for
Duplicate Pair 54MW12 (680-98791-5) and 54TM12 (680-98791-6)

Compound Original Sample (ug/L) Duplicate Pair (ug/L) %RPD
1,3-Dinitrobenzene 5.3 5.5J 3.7
2,4,6-Trinitrotoluene 29 28 3.5
2,4-Dinitrotoluene 0.31J 0.30J 3.3
2-Amino-4,6-dinitrotoluene 6.4 6.3 1.6
2-Nitrotoluene 3.1J 3.04 3.3
4-Amino-2,6-dinitrotoluene 3.8 3.8 0.0
DNX 0.36J 0.35J 2.8
MNX 0.31 0.32 3.2
Nitroglycerin 47J 46J 2.2
RDX 8.7 8.6 1.2
TNX 0.47J 0.47J 0.0

J = Estimated value <LOQ and >DL.
LOQ = Limit of Quantitation
DL = Detection Limit

IX~-Quantitation Verification and Data Review
The accuracy of analytical results was verified through the calculation of several parameters.

All values >MDL and <MRL or <3*MDL (whichever was greater) were qualified as estimated “J" (if
required).

The absolute percent difference (%D) between the calculated and the reported value must be within
10% difference. The calculation was based calibration factors.

All positive values must have less than or equal to 40% RPD between the primary and secondary
columns.

For sample 54MW10 (680-98791-1), DNX (126%), MNX (57.4%), 1,3-dinitrobenzene (92.2%), and 2-
nitrotoluene (147%) were outside confirmatory criteria; therefore, were qualified estimated “J” for the
associated sample based upon these outliers.

For sample 54MW13 (680-98791-2), DNX (121%), RDX (566.6%), and 1,3-dinitrobenzene (96.8%)
were outside confirmatory criteria; therefore, were qualified estimated “J” for the associated sample

based upon these outliers.

For sample 54RB021914 (680-98791-3), MNX (123%), 4-amino-2,6-dinitrotoluene (145%), and 2,6-
dinitrotoluene (64.0%) were outside confirmatory criteria; therefore, were qualified estimated “J” for
the associated sample based upon these outliers.

For sample 54MW12 (680-98791-5), TNX (48.1%), DNX (104%), nitroglycerin (94.3%), 24-
dinitrotoluene (130%), and 2-nitrotoluene (135%) were outside confirmatory criteria; therefore, were
qualified estimated “J” for the associated sample based upon these outliers.

For sample 54TM12 (680-98791-6), TNX (48.1%), DNX (106%), 1,3-dinitrobenzene (41.2%),
nitroglycerin (83.2%), 2,4-dinitrotoluene (130%), and 2-nitrotoluene (135%) were outside confirmatory
criteria; therefore, were qualified estimated “J” for the associated sample based upon these outliers.




Sample: 54MW10 (680-98791-1), 4-amino-2,6-dinitrotoluene
Y=mX+b

Y = Area of target compound for sample
m = slope of curve

X = Amount on column

b = Y-intercept

Given:

m =70134.4826
b=-21012.017

Y = Area = 8034773

X=114.86

Conc. ug/L = (Ax * Vt * DF) / (Vs)
where: Conc. = Sample concentration in pg/L

Ax = Amount of compound being measured (ug/L).
Vit = Volume of total extract (mL) from bench sheet.
Vs = Volume of sample extracted (mL).

DF = Dilution factor

Conc. pg/L = (114.86 * 10 * 1) / (500) = 2.3 pg/L (Signal #1)

Reported Value = 2.3 pg/L
% Difference = 0.0%
Values were within 10% difference.



Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.
U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.
J Estimated: The analyte was positively identified; the quantitation is
estimation.
B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.
N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).
Q One or more guality control criteria failed.
USEPA Region lll Data Validation Qualifiers”
R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.
B Not detected substantially above the level of the reported in
laboratory or field blanks.
J Analyte present. Reported value may not be accurate or precise.
uJ Not detected, quantitation limit may be inaccurate or imprecise.
N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.
NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.
K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.
L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.
UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.. DOD Quality Systems Manual for Environmental

Laboratories, Final Version 4.2 (DoD, 2010).
2The USEPA data validation qualifiers are referenced from Region lil Modifications to the National Functional Guidelines for Organic

Data Review (September 1994).
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID: 54MW10 Lab Sample ID: 680-98791-1

Matrix: Water Lab File ID: 63150006.D

Analysis Method: 8330B Date Collected: 02/19/2014 10:40
Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49

Sample wt/vol: 500 (mL) Date Analyzed: 02/25/2014 15:06

Con. Extract Vol.: 10000 (ul) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 68808 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.22 0.20 0.031
99-65-0 1,3-Dinitrobenzene 1.4 | I M 0.20 0,028
118-96-7 2,4,6-Trinitrotoluene 13| M 0.20 0.023
80251~29-2 DNX 0.13 J M ) 0.20 0.029
5755-27-1 MNX 0.13 J 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.068 g M 0.20 0.046
606-20-2 2, 6-Dinitrotoluene 0.038 | UM 0.20 0.039
35572-78-2 2-Amino-4, 6-dinitrotoluene 2.6 | M 0.20 0.021
19406-51-0 4-Amino-2, 6-dinitrotoluene 2.3 | M 0.20 0.022
99-99-0 4-Nitrotoluene 0.058 ' U 0.20 0.058
88-72-2 2-Nitrotoluene 1.3 1 JdJM T 0.20 0.032
55-63-0 Nitroglycerin 2.4 | JMF 4.0 1.4
121-82-4 RDX 5.3 0.20 0.044
CAS NO. SURROGATE $REC Q LIMITS

528-29-0 1,2-Dinitrobenzene 110 | M ] 75-130

FORM I 8330B

Page 450 of 1599 03/12/2014




FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID: 54MW10 Lab Sample ID: 680-98791-1

Matrix: Water Lab File ID: 63200017.D

Analysis Method: 8330B Date Collected: 02/19/2014 10:40

Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49

Sample wt/vol: 500 (mL) Date Analyzed: 02/25/2014 21:25

Con. Extract Vol.: 10000 (ulL) Dilution Factor: 1

Injection Volume: 450 (uL) GC Column: Biphenyl ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 68817 Units: ug/L

CAS NO. COMPOUND NAME RESULT o] L0OQ DL
13980-04-6 TNX 0.29 | M 0.20 0,031
99-65-0 1,3-Dinitrobenzene 0.52 | J ’j' 0.20 0.028
118-96-7 2,4,6-Trinitrotoluene 12 0.20 0.023
80251-29-2 DNX 0.58 | g M '"j' 0.20 0.029
5755-27-1 MNX 0.23 | J M B ' 10,20 0.018
121-14-2 2,4-Dinitrotoluene 0.096 \ U M 8 0.20 0.046
35572-78-2 2-Amino-4,6-dinitrotoluene 2.5 0.20 0.021
19406-51-0 4-Amino-2,6-dinitrotoluene 2.1 0.20 0.022
88-72-2 2-Nitrotoluene 0.19 | oM =F 0.20 0.032
55-63-0 Nitroglycerin 2.1 | JM 5 4,0 1.4
121-82-4 RDX 4.0 0.20 0.044
CAS NO., SURROGATE ' SREC ' Q ‘ LIMITS

528-29-0 1,2-Dinitrobenzene | 124 | | 75-130

FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID: 54MW13 Lab Sample ID: 680-98791-2

Matrix: Water Lab File ID: 63150008.D

Analysis Method: 8330B Date Collected: 02/19/2014 09:30

Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49

Sample wt/vol: 500 (mL) Date Analyzed: 02/25/2014 16:20

Con. Extract Vol.: 10000 (ulL) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 68808 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.097 | oM T 0.20 0.031
99-65-0 1,3-Dinitrobenzene 0.55 | J T 0.20 0.028
118-96-7 2,4,6-Trinitrotoluene 2.8 M 0.20 0.023
80251-29-2 DNX 0.059 | o M :r 0.20 0.029
5755-27~-1 MNX 0.018 , UM 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.046 | UM 0.20 0.046
606-20-2 2, 6~Dinitrotoluene 0.03% | UM 0.20 0.039
35572-78-2 2-Amino-4, 6-dinitrotoluene 0.67 | M 0.20 0.021
19406-51-~0 4-Amino-2, 6-dinitrotoluene 0.59 | M 6 0.20 0.022
99-99-0 4-Nitrotoluene 0.058 | U 0.20 0.058
88-~72~-2 2-Nitrotoluene 0.032 | UM 0.20 0.032
55-63-0 Nitroglycerin 1.4 UM 4.0 1.4
121-82-4 RDX 1.6 |4 i 0.20 0.044
CAS NO. SURROGATE %REC Q LIMITS

528-29-0 1,2-Dinitrobenzene 94 | [ 75-130

FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID: 54MW13 Lab Sample ID: 680-98791-2

Matrix: Water Lab File ID: 63200019.D

Analysis Method: 8330B Date Collected: 02/19/2014 09:30

Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49

Sample wt/vol: 500 (mL) Date Analyzed: 02/25/2014 22:34

Con. Extract Vol.: 10000 (uL) Dilution Factor: 1

Injection Volume: 450 (ulL) GC Column: Biphenyl ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 68817 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.14 |\ oM "} 0.20 0.031
99-65-0 1,3-Dinitrobenzene 0.19 | o M ’j“ 0.20 0.028
118-96-7 2,4,6-Trinitrotoluene 2.5 0.20 0.023
80251-29-2 DNX 0.24 | g M 0.20 0.029
35572-78-2 2-Amino-4,6-dinitrotoluene 0.65 0.20 0.021
19406-51-0 4-Amino-2,6-dinitrotoluene 0.52 B 0.20 0.022
121-82-4 RDX 0.88 | U M ;"f 0.20 0.044
CAS NO. SURROGATE ' $REC ‘ Q LIMITS

528-29-0 1,2-Dinitrobenzene ’ 101 | [ 75-130 |

FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID: 54RB021914 Lab Sample ID: 680-98791-3

Matrix: Water Lab File ID: 63150009.D

Analysis Method: 8330B Date Collected: 02/19/2014 09:45

Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49

Sample wt/vol: 500 (mL) Date Analyzed: 02/25/2014 16:58

Con. Extract Vol.: 10000 (ulL) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: 4,6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 68808 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.031 , U 0.20 0.031
99-65-0 1,3-Dinitrobenzene 0.028 | UM 0.20 0.028
118-96-7 2,4,6-Trinitrotoluene 0.058 | g M :T 0.20 0.023
80251-28-2 DNX 0.029 | U 0.20 0.029
5755-27-1 MNX 3.1 03 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.20 | M 0.20 0.046
606-20~-2 2,6-Dinitrotoluene 0.36 | O M “»“‘J' 0.20 0.039
35572-78-2 2-Amino~-4, 6~dinitrotoluene 0.021 | UM 0.20 0.021
19406-51-0 4-Amino-2, 6~dinitrotoluene 0.058  J M ::T' 0.20 0.022
99-99-0 4-Nitrotoluene 0.058 | UM 0.20 0.058
88-72-2 2-Nitrotoluene 0.032 | U 0.20 0.032
55-63-0 Nitroglycerin 1.4 /UM 4.0 1.4
121-82~4 RDX 0.044 | U 0.20 0.044
CAS NO. SURROGATE 3REC Q LIMITS

528-29-0 1,2-Dinitrobenzene | 98 ] M [ 75-130
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID: 54RB021914 Lab Sample ID: 680-98791-3

Matrix: Water Lab File ID: 63200020.D

Analysis Method: 8330B Date Collected: 02/19/2014 09:45

Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49

Sample wt/vol: 500 (mL) Date Analyzed: 02/25/2014 23:08

Con. Extract Vol.: 10000 (ulL) Dilution Factor: 1

Injection Volume: 450 (ul) GC Column: Biphenyl ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 68817 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
118-96-7 2,4,6-Trinitrotoluene 0.060 | J M ‘j’ 0.20 0.023
5755-27-1 MNX 0.74 | g M 7§ 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.28 | M 0.20 0.046
606-20-2 2,6-Dinitrotoluene 0.19 | d M -F 0.20 0.039
19406-51-0 4-Amino-2,6~dinitrotoluene 0.36 \ J ¥ 0.20 0.022
CAS NO. SURROGATE %REC Q LIMITS

528-29-0 1,2-Dinitrobenzene 111 | | 75-130

FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestBmerica Burlington Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID: 54MW01 Lab Sample ID: 680-98791-4

Matrix: Water Lab File ID: 63150010.D

Analysis Method: 8330B Date Collected: 02/18/2014 12:00

Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49

Sample wt/vol: 500 (mL) Date Analyzed: 02/25/2014 17:35

Con. Extract Vol.: 10000 (uL) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: .6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 68808 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.031 ;U 0.20 0.031
99-65-0 1,3-Dinitrobenzene 0.028 | U 0.20 0.028
118-96-7 2,4,6-Trinitrotoluene 0.023 | U 0.20 0.023
80251-29-2 DNX 0.029 | U 0.20 0.029
5755-27-1 MNX 0.018 | U 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.046 | U 0.20 0.046
606-20-2 2,6-Dinitrotoluene 0.039 | U 0.20 0.039
35572-78-2 2-Amino-4, 6-dinitrotoluene 0.021 | U 0.20 0.021
19406-51-0 4~-Amino-2, 6~dinitrotoluene 0.022 | U 0.20 0.022
99-99-0 4-Nitrotoluene 0.058 | U 0.20 0.058
88-72-2 2-Nitrotoluene 0.032 | U 0.20 0.032
55-63-0 Nitroglycerin 1.4 0 4.0 1.4
121-82-4 RDX 0.044 | U 0.20 0.044
CAS NO. SURROGATE FREC Q LIMITS

528-29-0 1,2-Dinitrobenzene 99 75~-130

FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680~98791-1

SDG No.: 680-98791-1

Client Sample ID: 54MW12 Lab Sample ID: 680-98791-5

Matrix: Water Lab File ID: 63150011.D

Rnalysis Method: 8330B Date Collected: 02/19/2014 13:30

Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49

Sample wt/vol: 500 (mL) Date Analyzed: 02/25/2014 18:12

Con. Extract Vol.: 10000 (uL) Dilution Factor: 1

Injection Volume: 150 (uly) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 68808 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.47 [ d 5§ 0.20 0.031
99-65~-0 1,3-Dinitrobenzene 5.3 | M k: 0.20 0.028
80251-29-2 DNX 0.36 | d M ‘j" 0.20 0.029
5755-27-1 MNX 0.31 [} 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.31 | g M 6 0.20 0.046
606-20-2 2,6-Dinitrotoluene 0.039 | UM 0.20 0.039
35572-78-2 2-Amino-4, 6~dinitrotoluene 6.4 | M K 0.20 0.021
19406-51-0 4-Amino~2, 6-dinitrotoluene 3.8 | M i 0.20 0.022
99-99-0 4-Nitrotoluene 0.058 | U 0.20 0.058
88-72-2 2-Nitrotoluene 3.1 JM ; 0.20 0.032
55-63-0 Nitroglycerin 47 | T M ;)" 4.0 1.4
121-82-4 RDX 8.7 |74 0.20 0.044
CAS NO. SURROGATE $REC Q LIMITS
528-29-0 1,2-Dinitrobenzene 135 | M Q | 75-130
FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-98791-1

SDG No.: 680-98791~1

Client Sample ID: 54MW12 Lab Sample ID: 680-98791-5

Matrix: Water Lab File ID: 63200022.D

Analysis Method: 8330B Date Collected: 02/19/2014 13:30

Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49

Sample wt/vol: 500 (mL) Date ARnalyzed: 02/26/2014 00:16

Con. Extract Vol.: 10000 (uL) Dilution Factor: 1

Injection Volume: 450 (ul) GC Column: Biphenyl ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 68817 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.77 | g M 7Y 0.20 0.031
99-65-0 1,3-Dinitrobenzene 3.7 V. 0.20 0.028
80251-29-2 DNX 1.1 JM “)" 0.20 0.029
5755-27-1 MNX 0.39 | M D, 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.065 | O M g 0.20 0.046
35572-78-2 2-Amino-4,6-dinitrotoluene 6.1 V- 0.20 0.021
19406-51-0 4-Amino-2, 6-dinitrotoluene 3.0 K 0.20 0.022
88-72-2 2-Nitrotoluene 0.60 | J M j 0.20 0.032
55-63-0 Nitroglycerin 17| gm g 4.0 1.4
121~-82-4 RDX 6.2 (T8 0.20 0,044
CAS NO. SURROGATE ZREC Q LIMITS
528-29-0 1,2-binitrobenzene 206 l J Qg , 75-130
FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-98791-1
SDG No.: 680-98791-1
Client Sample ID: 54MW12 DL Lab Sample ID: 680-98791-5 DL
Matrix: Water Lab File ID: 63580003.D
Analysis Method: 8330B Date Collected: 02/19/2014 13:30
Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49
Sample wt/vol: 500 (mlL) Date Analyzed: 02/27/2014 13:15
Con. Extract Vol.: 10000 (ul) Dilution Factor: 3
Injection Volume: 450 (ul) GC Column: Biphenyl ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 68916 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
118-96-7 2,4,6-Trinitrotoluene 29 | | 0.60 | 0.069
CAS NO. SURROGATE 3REC Q LIMITS
528-29-0 1,2-Dinitrobenzene [ 199 [ 0 75-130
FORM I 8330B
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-98791-1

SDG No.: 680-98791~1

Client Sample ID: 54MW12 DL Lab Sample ID: 680-98791-5 DL

Matrix: Water Lab File ID: 63570003.D

Analysis Method: 8330B Date Collected: 02/19/2014 13:30
Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49
Sample wt/vol: 500 (mL) Date Analyzed: 02/27/2014 14:40

Con. Extract Vol.: 10000 (ul) Dilution Factor: 3

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6(mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 68915 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
118-96-7 2,4,6-Trinitrotoluene 28 [M y 0.60 ] 0.069
CAS NO. SURROGATE SREC Q LIMITS
528-29~0 1,2-Dinitrobenzene 138 | M Q | 75~130

FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID: 54TM12 Lab Sample ID: 680-98791-6

Matrix: Water Lab File ID: 63150012.D

Analysis Method: 8330B Date Collected: 02/19/2014 13:30

Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49

Sample wt/vol: 500 (mL) Date Analyzed: 02/25/2014 18:50

Con. Extract Vol.: 10000 (ul) Dilution Factor: 1

Injection Volume: 150 (ulL) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 68808 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.47 | J _"j' 0.20 0.031
99-65-0 1,3~-Dinitrobenzene 5.5 I M °§ 0.20 0.028
80251-29-2 DNX 0.35 1 I M j 0.20 0.029
5755-27-1 MNX 0.32 B 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.30 | g M g 0.20 0.046
606-20~2 2,6-Dinitrotoluene 0.039 | UM 0.20 0.039
35572-78-2 2-Amino-4, 6~dinitrotoluene 6.3 | M K 0.20 0.021
19406-51-0 4-Amino-2, 6—dinitrotoluene 3.8 ' M V 0.20 0.022
99-99-0 4-Nitrotoluene 0.058 | U 0.20 0.058
88-72-2 2-Nitrotoluene 3.0 | g M j 0.20 0.032
55-63~0 Nitroglycerin 46 | T M F 4.0 1.4
121-82-4 RDX 8.6 T4 0.20 0.044
r
CAS NO. SURROGATE SREC Q LIMITS
528-29-0 1,2-Dinitrobenzene 136 | M Q 75-130
FORM 1 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID: 54TM12 Lab Sample ID: 680-98791-6

Matrix: Water Lab File ID: 63200023.D

Analysis Method: 8330B Date Collected: 02/19/2014 13:30

Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49

Sample wt/vol: 500 (mL) Date Analyzed: 02/26/2014 00:50

Con. Extract Vol.: 10000 (uL) Dilution Factor: 1

Injection Volume: 450 (ul) GC Column: Biphenyl ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 68817 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.76 | M 7§ 0.20 0.031
99-65-0 1,3-Dinitrobenzene 3.6 | J j 0.20 0.028
80251-29-2 DNX 1.1 J M fj 0.20 0.029
5755-27-1 MNX 0.34 | M ;3 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.063 | oM [ 0.20 0.046
35572-78-2 2-Amino-4,6-dinitrotoluene 6.1 i< 0.20 0.021
19406~51-0 4-Amino-2,6-dinitrotoluene 3.0 ii 0.20 0.022
88-72-2 2-Nitrotoluene 0.59 | oM™ 0.20 0.032
55-63-0 Nitroglycerin 19| oM 5 4.0 1.4
121-82-4 RDX 6.1 ‘A 0.20 0.044
CAS NO. SURROGATE $REC ' Q ‘ LIMITS

528-29-0 1,2-Dinitrobenzene 204 | J o ] 75-130

FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-98791-1
SDG No.: 680-98791-1
Client Sample ID: 54TM12 DL Lab Sample ID: 680-98791-6 DL
Matrix: Water Lab File ID: 63580004.D
Analysis Method: 8330B Date Collected: 02/19/2014 13:30
Extraction Method: 8330-Prep Date Extracted: 02/25/2014 08:49
Sample wt/vol: 500 (mL) Date Analyzed: 02/27/2014 13:49
Con. Extract Vol.: 10000 (uL) Dilution Factor: 3
Injection Volume: 450 (ul) GC Column: Biphenyl ID: 4.6 (mm)
% Moilsture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 68916 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
118-96-7 | 2,4,6-Trinitrotoluene 28 | ‘ 0.60 ] 0.069
CAS NO. SURROGATE FREC Q LIMITS 41
528-29-0 | 1,2-Dinitrobenzene 203 ] 0 | 75-130
FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington

SDG No.: 680-98791-1

Job No.: 680-98791-1

Client Sample ID: 54TM12 DL

Matrix: Water

Analysis Method: 8330B

Extraction Method: 8330-Prep

Sample wt/vol: 500 (mL)

Con. Extract Vol.: 10000 (ul)

Injection Volume: 150 (ul)

% Moisture:

Lab Sample ID: 680-98791-6 DL

Lab File ID: 63570004.D

Date Collected: 02/19/2014 13:30

Date Extracted: 02/25/2014 08:49

Date Analyzed: 02/27/2014 15:18

Dilution Factor: 3

GC Column: C-18 ID: 4.6 (mm)

GPC Cleanup: (¥/N) N

Analysis Batch No.: 68915 Units: ug/L
CAS NO. COMPOUND NAME RESULT ‘ Q ' LOQ { DL
118-96-7 2,4,6-Trinitrotoluene 28 | M ’ 0.60 | 0.069
CAS NO. SURROGATE SREC # Q LIMITS
528-29-0 1,2-Dinitrobenzene 1391 M Q 75-130

FORM I 8330B
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CB&l Federal Services, LLC

4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM

TO: Tim Leahy, CB&! Federal Services, LLC (CB&I) Radford Army Ammunition Plant (RFAAP)
Project Manager

FROM: Eric Malarek, CB&l Project Chemist

SUBJECT: RFAAP Data Validation — Chloride, Chlorate, Chiorite, Nitrate, and Sulfate
Test America Laboratories, Inc., SDG 680-98791

DATE: June 18, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at
Main Manufacturing Area at RFAAP for SWMU54 RFI/IM on February 19, 2014. Samples were analyzed
for chlorite and chlorate using USEPA Method 300.1 and for chloride, nitrate, and suifate using USEPA
Method 300.0. A total of six aqueous samples (includes one rinse blank) were validated. The sample IDs

are:

Field Sample ID Lab Sample iD Field Sample ID Lab Sample ID
54MW10 680-98791-1 54MW01 680-98791-4
54MW13 680-98791-2 54MW12 680-98791-5

54RB021914 680-98791-3 54TM12 680-98791-6

Data were reviewed and validated using a combination of project QAPP, DoD Quality Systems Manual for
Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), and method-specific
criteria. The data qualifier scheme was consistent with the Region Il Modifications to the National
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in
Table 1. Data associated with parameters in compliance with quality control specifications have not been
qualified. Data associated with parameters that did not comply with quality control specifications and
directly impacted project data have been qualified in accordance with USEPA Region Ill specifications.




Table 1 Laboratory Performance Criteria

Qualified
Data

Parameter

Yes

Holding Times and Preservation

Initial and Continuing Calibration

Blank Analysis

System Monitoring Compounds

Laboratory Control Sample

Laboratory Duplicate Sample

Matrix Spike and Spike Duplicate

Field Duplicate Sample

X[ ||| x| x| &

Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable.

0 Y e

Eric Malarek, Chemist

¢/ 1ef 1

Date




RFAAP VALIDATION REPORT
ANIONS REVIEW
SDG 680-98791

I-Holding Times and Preservation
The primary objective is to ascertain the validity of results based on the holding time of the sample from

time of collection to time of sample analysis. Holding time criteria: Cool 4°C+2°C and 28 days for sulfate,
chloride, and chlorate; Cool 4°C+2°C and 14 days for chlorite; and Cool to 4°C+2°C with H,SO4 to pH<2
and 2 days for nitrate. The dates and times were compared between the sample collection and laboratory
analysis (USEPA criteria).

e Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 02/19/14, the coolers were received on 02/20/14 by the primary
laboratory (Test America Laboratories, inc.) at 3.4°C, 2.4°C, and 5.8°C. All criteria were met. No
qualifiers were applied.

» Holding Time Review: Samples were collected on 02/19/14. The samples were analyzed on
02/20/14 for nitrate analysis; on 02/27/14 and 02/28/14 for chloride and sulfate analysis; on 02/22/14
for chlorite analysis; and on 02/28/14 for chlorate analysis, respectively. Sample collection dates
may be found on the attached form 1s. All criteria were met. No qualifiers were applied.

ll-Initial and Continuing Calibration

Requirements for satisfactory instrument calibration are established to ensure that the instrument is
capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is
capable of acceptable performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Chloride, nitrate, and sulfate: 1 —blank
5 — standards (r>0.995 or r*0.99)
ICV/CCV (90-110%)
Method Reporting Limit (MRL) (75-125%)

Chlorite and chlorate: 1 — blank
5 — standards (r>0.995 or r*20.99; RSD=15%)
ICVICCV (15%D)

e Chloride and sulfate analysis was calibrated on 02/27/14 using linear equation techniques to calculate
final calculations. Nitrate analysis was calibrated on 01/31/14 using linear equation techniques to
calculate final calculations. Chlorite analysis was calibrated on 02/21/14 using linear regression with
final concentrations determined using external calibration factor techniques. Chlorate analysis was
calibrated on 02/26/14 using linear regression with final concentrations determined using external
calibration factor techniques. All coefficients of determinations were r?20.99 for chloride, chlorite,
chlorate, sulfate, and nitrate. All ICV/CCV/MRL criteria were met for all anions and runs. No
qualifiers were applied. Samples 54MW10 (680-98791-1), 54MW13 (680-98791-2), 54RB021914
(680-98791-3), 54MWO01 (680-98791-4), 54MW12 (680-98791-5), and 54TM12 (680-98791-6) apply
to these initial and continuing calibrations.




llI-Blank Analysis

The purpose of blank analyses is to determine the presence and magnitude of contamination problems
resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. Calibration blanks were analyzed initially and at a 10% frequency
thereafter for each batch. No contaminants should be detected in any of the associated blanks >MDL.
The DoD QSM criteria specifies all concentrations should be less than “%2MRL (<MRL for common
laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate esters) and
<2MDL for the calibration blanks. Positive sample results are reported and qualified “B’, if the
concentration of the compound in the sample is <10 times (10x) the maximum amount in any blank for the
common laboratory contaminants methylene chloride, acetone, 2-butanone, and phthalate esters, or 5
times (6X) the maximum amount for other target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank
54RB021914 (680-98791-3) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis Analysis QC Blank ID Max Conc. | Action Level B qualified samples
Date mg/L mg/L (for this SDG)
02/27/14 Chloride ICB/CCBs <LOD NA None
02/27/14 Sulfate ICB/CCBs <LOD NA None
02/28/14 Sulfate ICB/CCBs <LOD NA None
02/20/14 Nitrate ICB/CCBs <LOD NA None
02/27/14 Chloride MB 680-317560/8 <¥.MRL NA None
02/27/14 Sulfate MB 680-317560/8 <¥%:MRL NA None
02/27114 Chloride MB 680-317649/35 <¥AMRL NA None
02/27/14 Sulfate MB 680-317649/35 <VAMRL NA None
02/28/14 Sulfate MB 680-317777/5 <¥:MRL NA None
02/20/14 Nitrate MB 680-316449/5 <¥:MRL NA None
02/27/14 Chloride 54RB021914 <¥2MRL NA None
02/27/14 Sulfate 54RB021914 <VAMRL NA None
02/20/14 Nitrate 54RB021914 <VAMRL NA None
Analysis Analysis QC Blank ID Max Conc. | Action Level B qualified samples
Date Hg/L Mg/l (for this SDG)
02/22/14 Chlorite ICB/CCBs <LOD NA None
02/28/14 Chlorate ICB/CCBs <LOD NA None
02/22/14 Chlorite MB 680-316767/11 <¥BMRL NA None
02/28/14 Chiorate MB 680-317730/26 <¥:MRL NA None
02/22/14 Chiorite 54RB021914 <VMRL NA None
02/28/14 Chlorate 54RB021914 <¥%:MRL NA None

LOD = Limit of Detection

MRL = Method Reporting Limit
MDL = Method Detection Limit
NA = Not Applicable

IV-System Monitoring Compound (Surrogates)

Laboratory performance on individual samples is established by means of spiking activities. Surrogates
were performed for chlorite analysis. The percent recovery (%R) for all samples and blanks must be
within the laboratory control limits. DoD surrogate recovery limits are specified in Table G-3 of the DoD
QSM (DoD, 2010). If the surrogate is not listed, then the laboratory criteria shall be used.

Chlorite and chlorate;  Dichloroacetic acid (DCAA) (90-115%)

s All criteria were met for all reported samples. No qualifiers were applied.




V-Laboratory Control Sample and Laboratory Control Sample Duplicate

The laboratory control sample (LCS) and LCSD serve as a monitor of the overall performance of each
step during the analysis, including the sample preparation. LCS and LCSD are generated to determine
long-term precision and accuracy of the analytical method on various matrices and to demonstrate
acceptable compound recovery by the laboratory at the time of sample analysis. Per DoD QSM, all
LCS/LCSD results must fall within the specified control limits:

Chloride, nitrate, and sulfate:  90-110%; RPD=<30% (DOD QSM = 80-120%; RPD=<20%)
Chiorite and chlorate: 85-115%; RPD=10% (DOD QSM = None Listed)

¢ Samples LCS 680-317560/9 and LCSD 680-317560/10 were used as the agueous LCS/LCSD for
chloride and sulfate analysis on 02/27/14. All criteria were met. No qualifiers were applied. Samples
54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), and 54MW12 (680-
98791-5) apply to this LCS/LCSD for chloride and sulfate. Sample 54MW10 (680-98791-1) applies to
this LCS/LCSD for chloride.

e Samples LLCS 680-317649/36 and LCSD 680-317649/37 were used as the aqueous LCS/LCSD for
chloride and sulfate analysis on 02/27/14. Ali criteria were met. No qualifiers were applied. Sample
54TM12 (680-98791-6) applies to this LCS/LCSD for chloride and sulfate.

e Samples LCS 680-317777/6 and LLCSD 680-317777/7 were used as the aqueous LCS/LCSD for sulfate
analysis on 02/28/14. All criteria were met. No qualifiers were applied. Sample 54MW10 (680-

98791-1) applies to this LCS/LCSD.

e Samples LCS 680-316449/6 and LCSD 680-316449/7 were used as the agueous LCS/LCSD for nitrate
analysis on 02/20/14. Al criteria were met. No qualifiers were applied. Samples 54MW10 (680-
98791-1), 54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), 54MW12
(680-98791-5), and 54TM12 (680-98791-6) apply to this LCS/LCSD.

¢ Samples LCS 680-316767/13 and LCSD 680-316767/14 were used as the aqueous LCS/LCSD for
chlorite analysis on 02/22/14. All criteria were met. No qualifiers were applied. Samples 54MW10
(680-98791-1), 54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4),
54MW12 (680-98791-5), and 54TM12 (680-98791-6) apply to this LCS/LCSD.

e Samples LCS 680-317730/28 and LCSD 680-317730/29 were used as the aqueous LCS/LCSD for
chlorate analysis on 02/28/14. All criteria were met. No qualifiers were applied. Samples 54MW10
(680-98791-1), 54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4),
54MW12 (680-98791-5), and 54TM12 (680-98791-6) apply to this LCS/LCSD.

VI-Duplicate Sample Analysis

Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory
at the time of analysis. Duplicate analysis is performed to generate data in order to determine the iong-
term precision of the analytical method on various matrices. Per DoD QSM, RPDs must be within

established control limits (<20%RPD).

» No site lab duplicate was performed with this SDG; therefore, was not evaluated.




Vil-Matrix Spike and Matrix Spike Duplicate

Matrix spikes (MSs) and MSDs are generated to determine long-term precision and accuracy of the
analytical method on various matrices and to demonstrate acceptable compound recovery by the
laboratory at the time of sample analysis. Specific criteria include the analyses of matrix spike samples at
a frequency of one MS/MSD per 20 samples or preparatory batch of similar matrix. Per DoD QSM,
MS/MSD recoveries and RPDs should be within the specified limits:

Chloride, nitrate, and sulfate:  90-110%; RPD<30% (DOD QSM = 80-120%; RPD=<20%)
Chlorite and chlorate: 75-125%; RPD<10% (DOD QSM = None Listed)

e Sample 54MWO01 (680-98791-4) was used as the aqueous MS/MSD for chloride and sulfate analysis
on 02/27/14. Al criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1),
54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), 54MW12 (680-
98791-5), and 54TM12 (680-98791-6) apply to this MS/MSD.

s Sample 54MWO01 (680-98791-4) was used as the aqueous MS/MSD for nitrate analysis on 02/20/14.
All criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1), 54MW13 (680-
98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), 54MW12 (680-98791-5), and
54TM12 (680-98791-8) apply to this MS/MSD.

s Sample 54MW01 (680-98791-4) was used as the aqueous MS/MSD for chlorite analysis on 02/22/14.
All criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1), 54MW13 (680-
98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), 54MW12 (680-98791-5), and
54TM12 (680-98791-6) apply to this MS/MSD.

s Sample 54MWO01 (680-98791-4) was used as the aqueous MS/MSD for chlorate analysis on
02/28/14. All criteria were met. No qualifiers were applied. Samples 54MW10 (680-98791-1),
54MW13 (680-98791-2), 54RB021914 (680-98791-3), 54MWO01 (680-98791-4), 54MW12 (680-
98791-5), and 54TM12 (680-28791-6) apply to this MS/MSD.

Vill-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
qualified rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate
assessment. Precision contro! criterion was established at 25% RPD for the agqueous samples.

e Field groundwater sample duplicate pair 54MW12 (680-98791-5) and 54TM12 (680-98791-6) was
analyzed for anion analysis in this SDG. All detected anions found in the sample and its duplicate
pair and associated %RPD are noted in Table 3. All other target anions were non-detect for the
duplicate pair. All criteria were met. No qualifiers were applied.

Table 3 Field Precision Analysis Hits Summary for Anions for
Duplicate Pair 54MW12 (680-98791-5) and 54TM12 (680-98791-6)

Compound Original Sample (mg/L) Duplicate Pair (mg/L) %RPD
Chloride 5.6 57 1.8
Nitrate as N 3.1 341 0.0
Sulfate 36 36 0.0




IX-Quantitation Verification and Data Review
The accuracy of analytical results is verified through the calculation of several parameters. The following

calculations were performed for verification.

e The percent difference (%D) between the calculated and the reported values should be within 10%.

e Any sample value >MDL and <MRL or <3*MDL (whichever is greater) was qualified as estimated, “J.”
Sample: 54MW10 (680-98791-1), sulfate

Y=mX+b

Y = Sample Area

m = slope of curve

X = Concentration (mg/L)
b = Y-intercept

DF = Dilution Factor

Given:

m = 142109971
=-2495771.7

Y = Area = 629271187

DF=2

X =44.46 mg/L * DF = 44,46 mg/L *2 = 89 mg/L
Reported concentration = 89 mg/L

%D = 0.0%

Values were within 10% difference.

Sample: LCS 680-316767/13, chlorite
Conc. ug/L = (Amt* DF * Vt) / (CF * Vo)

where: Amt = the response on column (ng/mL) of the sample
CF = Calibration Factor (from initial calibration)
Vit = volume of final extract (mL)
DF = dilution factor
Vo = volume of the sample extracted (mL)

Conc. pg/L = (5899418 ng/mL * 1 * 5 mL) / (59076.6839 * 5 mL)
= 99.9 ng/mL = 99.9 pg/L

Reported concentration = 99.9 pg/L
%D = 0.0%
Values were within 10% difference.




Sample: LCS 680-317730/28, chlorate
Conc. pg/L = (Amt * DF *Vt) / (CF * Vo)

where: Amt = the response on column (ng/mL) of the sample
CF = Calibration Factor (from initial calibration)
Vit = volume of final extract (mL)
DF = dilution factor
Vo = volume of the sample extracted (mL)

Conc. pg/L = (2030586 ng/mL * 1 * 5 mL) / (36466.7219 * 5 mL)
= 55.7 ng/mL = 55.7 pglL

Reported concentration = 55.7 ug/L
%D = 0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination; The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks. ‘

J Analyte present. Reported value may not be accurate or precise.

uJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative |dentification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual vaiue is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental

Laboratories, Final Version 4.2 (DoD, 2010).
*The USEPA data validation qualifiers are referenced from Region /i Modifications to the National Functional Guidelines for

Inorganic Data Review (April, 1993).




Lab Name: TestAmerica Savannah Job No.: 680-98791-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-98791-1

Client Sample ID: 54MW10 Lab Sample ID: 680-98791-1
Matrix: Water Lab File ID: 0227141840-31.d
Analysis Method: 300.0 Date Collected: 02/19/2014 10:40
Extraction Method: Date Extracted:
Sample wt/vol: 1 (mlL) Date Analyzed: 02/27/2014 18:40
Con. Extract Vol.: 1(mL) Dilution Factor:
Injection Volume: 25 (ul) GC Column: Dionex AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 317560 Units: mg/L
CAS NO. COMPOUND NAME RESULT LOQ DL
16887-00-6 Chloride 4.2 | | 0.50 | 0.25
FORM I 300.0
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Lab Name: TestAmerica Savannah

SDG No.: 680-98791-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Job No.: 680-98791-1

Client Sample ID: 54MW10

Matrix: Water

Analysis Method: 300.0

Extraction Method:

Sample wt/vol: 1 (mL)

Con. Extract Vol.: 1(mL)

Injection Volume: 25 (ul)

% Moisture:

Lab Sample ID: 680-98791-1

Lab File ID: 0228141407-14.d

Date Collected: 02/19/2014 10:40

Date Extracted:

Date Analyzed: 02/28/2014 14:07

Dilution Factor: 2

GC Column: Dionex AS18 ID: 4 (mm)

GPC Cleanup: (Y/N) N

Analysis Batch No.: 317777 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808-79-8 Sulfate 89 ] ] 1.0 ] .50
FORM I 300.0
Page 223 of 1599 03/12/2014




FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG No.: 680-98791-1
Client Sample ID: 54MW10 Lab Sample ID: 680-98791-1

Lab File ID:

0220141412-16.4d

Matrix: Water
Analysis Method: 300.0 Date Collected: 02/19/2014 10:40
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 02/20/2014 14:12
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 25 (ul) GC Column: AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 316449 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-55-8 Nitrate as N 0.47 | 0.050 ’ 0.025
FORM I 300.0
03/12/2014
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG No.: 680-98791-1
Client Sample ID: 54MW10 Lab Sample ID: 680-98791-1
Matrix: Water Lab File ID: 0222140452-28.d
Analysis Method: 300.1B Date Collected: 02/19/2014 10:40
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 02/22/2014 04:52
Con. Extract Vol.: 5(nL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 316767 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite 3.71U 20 | 3.7
CAS NO. SURROGATE $REC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 101 | [ 90-115
FORM I 300.1B
Page 50 of 1599 03/12/2014




Lab Name: TestBAmerica Savannah Job No.: 680-98791-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-98791-1

Client Sample ID: 54MW10 Lab Sample ID: 680-98791-1
Matrix: Water Lab File ID: 0228140935-40.d
Analysis Method: 300.1B Date Collected: 02/19/2014 10:40
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 02/28/2014 09:35
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex ASS-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 317730 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
7790-93-4 Chlorate 2.1] U 10 2.1
FORM I 300.1B
Page 132 of 1599 03/12/2014




Lab Name: TestAmerica Savannah Job No.: 680-98791-1

FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-98791-1

Client Sample ID: 54MW13 Lab Sample ID: 680-98791-2
Matrix: Water Lab File ID: (0227141855-32.d
Analysis Method: 300.0 Date Collected: 02/19/2014 09:30
Extraction Method: Date Extracted:
Sample wt/vol: 1 (mL) Date Analyzed: 02/27/2014 18:55
Con. Extract Vol.: 1 (mL) Dilution Factor:
Injection Volume: 25(ul) GC Column: Dionex AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N)
Bnalysis Batch No.: 317560 Units: mg/L
CAS NO. COMPOUND NAME RESULT LOQ DL
14808-79-8 Sulfate 31 0.50 0.25
16887-00-6 Chloride 2.2 0.50 0.25
FORM I 300.0
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Lab Name: TestAmerica Savannah Job No.: 680-98791-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-98791-1

Client Sample ID: 54MW13

Matrix: Water

Lab Sample ID:

680-98791-2

Lab File ID: 0220141428-17.d

Analysis Method: 300.0

Date Collected:

Extraction Method:

Date Extracted:

02/19/2014 09:30

Sample wt/vol: 5(mL) Date Analyzed: 02/20/2014 14:28
Con. Extract Vol.: 5 (mL) Dilution Factor:
Injection Volume: 25 (ul) GC Column: AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 316449 Units: mg/L
CAS NO. COMPOUND NAME RESULT LOQ DL
14797-55-8 Nitrate as N 0.44 [ 0.050 | 0.025
FORM I 300.0
Page 354 of 1599 03/12/2014




FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-98791~1
SDG No.: 680-98791-1
Client Sample ID: 54MW13 Lab Sample ID: 680-98791-2
Matrix: Water Lab File ID: 0222140526-29.d
Analysis Method: 300.1B Date Collected: 02/19/2014 09:30
Extraction Method: Date Extracted:
Sample wt/vol: 5(mlL) Date Analyzed: 02/22/2014 05:26
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 316767 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite 3.7] U | 20 | 3.7
CAS NO. SURROGATE {REC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 102 | | 90-115
FORM I 300.1B
Page 53 of 1599 03/12/2014




FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah

SDG No.: 680-98791-1

Job No.: 680-98791-1

Client Sample ID: 54MW13

Matrix: Water

Analysis Method: 300.1B

Extraction Method:

Sample wt/vol: 5(mL)

Con. Extract Vol.: 5(mL)

Injection Volume: 50 (ulL)

% Moisture:

Lab Sample ID: 680-98791-2

Lab File ID: 0228141009-41.d

Date Collected: 02/19/2014 09:30

Date Extracted:

Date Bnalyzed: 02/28/2014 10:09

Dilution Factor: 2

GC Column: Dionex AS9-HC ID: 2(mm)

GPC Cleanup: (Y/N) N

Analysis Batch No.: 317730 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
7790-93-4 Chlorate 4.2 [ U j 20

FORM I 300.1B

Page 135 of 1599
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-98791-1

SDG No.: 680-98791-1
Client Sample ID: 54RB021914 Lab Sample ID: 680-98791-3
Lab File ID: 0227141910-33.d

Matrix: Water

Analysis Method: 300.0 Date Collected: 02/19/2014 09:45
Extraction Method: Date Extracted:

Sample wt/vol: 1 (mL) Date Analyzed: 02/27/2014 19:10

Con. Extract Vol.: 1 (L) Dilution Factor: 1

Injection Volume: 25(ul) GC Column: Dionex AS18 ID: 4 (mm)

GPC Cleanup: (Y/N) N

% Moisture:

Analysis Batch No.: 317560 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ PL
14808-79~-8 Sulfate 0.25 | U 0.50 0.25
16887-00~6 Chloride 0.25 | U 0.50 0.25

FORM I 300.0
Page 229 of 1599 03/12/2014




Lab Name: TestAmerica Savannah

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID: 54RB021914 Lab Sample ID: 680-98791-3
Matrix: Water Lab File ID: 0220141443-18.d
Analysis Method: 300.0 Date Collected: 02/19/2014 09:45
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 02/20/2014 14:43
Con. Extract Vol.: 5(mL) Dilution Factor:
Injection Volume: 25 (ul) GC Column: AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 316449 Units: mg/L
CAS NO. COMPOUND NAME RESULT LOQ DL
14797-55-8 Nitrate as N 0.025 [ U 0.050 | 0.025
FORM I 300.0
03/12/2014
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG No.: 680-98791-1
Client Sample ID: 54RB021914 Lab Sample ID: 680-98791-3
Matrix: Water Lab File ID: 0222140601-30.d
Analysis Method: 300.1B Date Collected: 02/19/2014 09:45
Extraction Method: Date Extracted:
Sample wt/vol: 5 (mL) Date Analyzed: 02/22/2014 06:01
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 316767 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite 3.7]U 20 | 3.7
CAS NO. SURROGATE %REC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 101 I | 90-115
FORM I 300.1B
Page 56 of 1599 03/12/2014




Lab Name: TestAmerica Savannah Job No.: 680-98791-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-98791-1

Client Sample ID:

Matrix: Water

54RB021914 Lab Sample ID:

680-98791-3

Lab File ID: 0228141044-42.d

Analysis Method: 300.1B Date Collected: 02/19/2014 09:45
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Rnalyzed: 02/28/2014 10:44
Con. Extract Vol.: 5(mL) Dilution Factor:
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 {mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 317730 Units: ug/L
CAS NO. COMPOUND NAME RESULT LOQ DL
7790-93-4 Chlorate 2.1|0U 10 2.1
FORM I 300.1B
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG No.: 680-98791-1
Client Sample ID: 54MW01 Lab Sample ID: 680-98791-4
Matrix: Water Lab File ID: 0227141926-34.d
Analysis Method: 300.0 Date Collected: 02/19/2014 12:00
Extraction Method: Date Extracted:
Sample wt/vol: 1(mL) Date Analyzed: 02/27/2014 19:26
Con. Extract Vol.: 1 (nL) Dilution Factor: 1
Injection Volume: 25(ul) GC Column: Dionex AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 317560 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808-79-8 Sulfate 30 0.50 0.25
16887-00-6 Chloride 1.4 0.50 0.25
FORM I 300.0
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Lab Name: TestAmerica Savannah Job No.: 680-98791-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-98791-1

Client Sample ID: 54MWO1

Matrix: Water

Lab Sample ID: 680-98791-4

Lab File ID: 0220141529-21.d

Analysis Method: 300.0

Date Collected:

Extraction Method:

Date Extracted:

02/19/2014 12:00

Sample wt/vol: 5 (mL) Date Analyzed: 02/20/2014 15:29
Con. Extract Vol.: 5 (mL) Dilution Factor:
Injection Volume: 25(ul) GC Column: AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 316449 Units: mg/L
CAS NO. COMPOUND NAME RESULT LOQ DL,
14797-55-8 Nitrate as N 0.025 ’ U 0.050 | 0.025
FORM I 300.0
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG No.: 680-98791-1
Client Sample ID: 54MWO1 Lab Sample ID: 680-98791-4
Matrix: Water Lab File ID: 0222140635-31.d
Analysis Method: 300.1B Date Collected: 02/19/2014 12:00
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 02/22/2014 06:35
Con. Extract Vol.: 5 (m1:) Dilution Factor: 1
Injection Volume: 50 (ulL) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 316767 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ ‘ DL
14998-27-7 Chlorite 3.7]U | 20 | 3.7
CAS NO. SURROGATE $REC Q LIMITS }
79-43-6 Dichloroacetic acid{(Surr) 102! 90-115 Agj

FORM I 300.1B
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Lab Name: TestAmerica Savannah

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Job No.: 680-98791-1

SDG No.: 680-98791-1

680-98791-4

Lab File ID: 0228141118-43.d

Client Sample ID: 54MW01 Lab Sample ID:
Matrix: Water
Analysis Method: 300.1B Date Collected:

Extraction Method:

Sample wt/vol: 5(mL)

Date Extracted:

Date Analyzed:

02/19/2014

12:00

02/28/2014

11:18

Con. Extract Vol.: 5(mlL) Dilution Factor:
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 317730 Units: ug/L
CAS NO. COMPOUND NAME RESULT LOQ DL
7790-93-4 Chlorate 2.1 ] U 10 2.1
FORM I 300.1B
03/12/2014
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Lab Name: TestAmerica Savannah

FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID:

54MW12

Lab Sample 1ID:

Matrix: Water

680-98791-5

Lab File ID: 0227142012-37.d

Bnalysis Method: 300.0 Date Collected: 02/19/2014 13:30
Extraction Method: Date Extracted:
Sample wt/vol: 1 (mL) Date Analyzed: 02/27/2014 20:12
Con. Extract Vol.: 1 (mL) Dilution Factor:
Injection Volume: 25 (ulL) GC Column: Dionex AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 317560 Units: mg/L
CAS NO. COMPOUND NAME RESULT LOQ DL
14808-79~-8 Sulfate 36 0.50 0.25
16887-00-6 Chloride 5.6 0.50 0.25
FORM I 300.0
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-98791-1
SDG No.: 680-98791-1
Client Sample ID: 54MW12 Lab Sample ID: 680-98791-5
Matrix: Water Lab File ID: (0220141711-26.d
Analysis Method: 300.0 Date Collected: 02/19/2014 13:30
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 02/20/2014 17:11
Con. Extract Vol.: 5 (mL) Dilution Factor: 4
Injection Volume: 25 (ul) GC Column: AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 316449 Units: mg/L
CAS NO. COMPOUND NAME ] RESULT ' Q } LOQ DL
14797-55-8 Nitrate as N ] 3.1 ] | 0.20 | 0.10
FORM I 300.0
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FORM T
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-98791-1

SDG No.: 680~-98791-1

Client Sample ID: 54MW12 Lab Sample ID: 680-98791-5
Matrix: Water Lab File ID: 0222140818-34.d
Analysis Method: 300.1B Date Collected: 02/19/2014 13:30
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 02/22/2014 08:18
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Bnalysis Batch No.: 316767 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-17 Chlorite 3.710 20 ] 3.7
CAS NO. SURROGATE %REC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 1021 ’ 90-115

FORM I 300.1B
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-98791-1

SDG No.: 680-98791~-1

Client Sample ID: 54MW12 Lab Sample ID: 680-98791-5
Lab File ID: 0228141301-46.d

Matrix: Water

Analysis Method: 300.1B Date Collected: 02/19/2014 13:30
Extraction Method: Date Extracted:

‘Sample wt/vol: 5 (mL) Date Analyzed: 02/28/2014 13:01

Con. Extract Vol.: 5 (mL) Dilution Factor: 1

Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 317730 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
7790-93-4 Chlorate 2.1’ [9) 1 10 ‘ 2.1

FORM I 300.1B
Page 144 of 1593 03/12/2014




Lab Name: TestAmerica Savannah

SDG No.: 680-98791-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Job No.: 680-98791-1

Client Sample ID: 54TM12

Matrix: Water

Analysis Method: 300.0

Extraction Method:

Sample wt/vol: 1(mL)

Lab Sample ID: 680-98791-6

Lab File ID: 0227142128-42.d

Date Collected: 02/19/2014 13:30

Date Extracted:

Date Analyzed: 02/27/2014 21:28

Con. Extract Vol.: 1(mL) Dilution Factor: 1
Injection Volume: 25(ul) GC Column: Dionex AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 317649 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808-79-8 Sulfate 36 0.50 0.25
16887-00-6 Chloride 5.7 0.50 0.25
FORM I 300.0
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Lab Name: TestAmerica Savannah Job No.: 680-98791-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-98791-1

Client Sample ID: 54TM12

Matrix: Water

Lab Sample ID: 680-98791-6

Lab File ID: 0220141726-27.d

Analysis Method: 300.0 Date Collected: 02/19/2014 13:30
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 02/20/2014 17:26
Con. Extract Vvol.: 5 (mL) Dilution Factor: 4
Injection Volume: 25 (ul) GC Column: AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 316449 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-55-8 Nitrate as N 3.1] 0.20 | 0.10
FORM I 300.0
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-98791-1

SDG No.: 680-98791-1

Client Sample ID: 54TM12 Lab Sample ID: 680-98791-6
Matrix: Water Lab File ID: 0222140853-35.d
Analysis Method: 300.lE Date Collected: 02/19/2014 13:30
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 02/22/2014 08:53
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 50 (uL) . GC Column: Dionex AS9-HC ID: 2 {mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 316767 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite 3.71U ] 20 | 3.7
CAS NO. SURROGATE %REC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) lOlI [ 90-115

FORM I 300.1B
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Lab Name: TestAmerica Savannah Job No.: 680-98791~1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.: 680-98791-1

Client Sample ID: 54TM12 Lab Sample ID: 680-98791-6
Matrix: Water Lab File ID: 0228141336-47.d
Analysis Method: 300.1B Date Collected: 02/19/2014 13:30
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 02/28/2014 13:36
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 317730 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
7790-93-4 Chlorate 2.1 U 10 2.1
FORM I 300.1B
Page 147 of 1599 03/12/2014




CB&l Federal Services, LLC

4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBIfederalservices.com

MEMORANDUM

TO: Tim Leahy, CB&l Federal Services, LLC (CB&!) Radford Army Ammunition Plant (RFAAP)
Project Manager

FROM: Eric Malarek, CB&I Project Chemist

SUBJECT: RFAAP Data Validation — Total and Dissolved Organic and Inorganic Carbon
Test America Laboratories, Inc., SDG 680-95852

DATE: June 16, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at
Main Manufacturing Area at RFAAP for SWMU54 RFI/IM on November 5, 2013. Samples were analyzed
for Total Organic Carbon (TOC), Dissolved Organic Carbon (DOC), Total Inorganic Carbon (TIC), and
Dissolved Inorganic Carbon (DIC) using USEPA 9060. A total of six agueous samples (includes one rinse

blank) were validated. The sample IDs are;

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW10 680-95852-1 54MW2 680-95852-4
54RB11513 680-95852-2 54MW12 680-95852-5
54MW13 680-95852-3 54TM12 680-95852-6

Data were reviewed and validated using a combination of project QAPP, DoD Quality Systems Manual for
Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), and method-specific
criteria. The data qualifier scheme was consistent with the Region /Il Modifications to the National
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in
Table 1. Data associated with parameters in compliance with quality control specifications have not been
qualified. Data associated with parameters that did not comply with quality control specifications and
directly impacted project data have been qualified in accordance with USEPA Region lil specifications.




Table 1 Laboratory Performance Criteria

Qualified Data | Parameter

Yes No
X Holding Times and Preservation
X Initial and Continuing Calibration
X Blank Analysis
X Laboratory Control Sample
X Matrix Spike and Spike Duplicate
X Laboratory Duplicate
X Field Duplicate

X Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

c gl

0 /1e/t

Eric Malarek, Chemist

Date




RFAAP VALIDATION REPORT
TOC, TIC, DOC, & DIC REVIEW
SDG 680-95852

I-Holding Times and Preservation
The primary objective is to ascertain the validity of results based on the holding time of the sample from

time of collection to time of sample analysis. Holding time criteria; Cool 4°C+2°C, HCI pH<2, 28 days for
TOC, TIC, DOC, and DIC (USEPA criteria). The dates and times were compared between the sample
collection and laboratory analysis.

» Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 11/05/13, the coolers were received on 11/06/13 by the primary
laboratory (Test America Laboratories, Inc.) at 3.8°C, 4.0°C, and 5.0°C. All criteria were met. No
qualifiers were applied.

s Holding Time Review: The samples were collected on 11/05/13. The TOC, TIC, DOC, and DIC
analysis were run on 11/09/13. Sample collection dates may be found on the attached form 1s. All

criteria were met. No qualifier was applied.

ll-Initial and Continuing Calibration
Bench and run summary sheets were reviewed to determine whether calibration was performed at the

beginning of sample analysis using the following criteria. Percent recoveries for initial and continuing
calibration (90-110%) must be within limits. )

TOC, TIC, DOC, and DIC: 1 - blank
5 - standards (r>0.995)

ICV/CCV (90-110%)

« The TOC, TIC, DOC, and DIC analysis were run on 11/09/13. The initial calibration for TC was
analyzed on 10/03/13 with a coefficient of determination of 0.9998. The ICV and CCVs were
evaluated for where they bracketed reported samples. All ICV/CCVs that bracketed reported
samples were within criteria. All criteria were met. No qualifiers were applied. Samples 54MW10
(680-95852-1), 54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-95852-4),
54MW12 (680-95852-5), and 54TM12 (680-95852-6) apply to these initial and continuing calibrations.

IlI-Blank Analysis
The purpose of blank analyses is to determine the presence and magnitude of contamination problems

resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. Calibration blanks were analyzed initially and at a 10% frequency
thereafter for each batch. No contaminants should be detected in any of the associated blanks >MDL.
The DoD QSM criteria specifies all concentrations should be less than % MRL (<MRL for common
laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate esters) and
<LOD (i.e. <2MDL) for the calibration blanks. Positive sample results are reported and qualified “B”, if the
concentration of the compound in the sample is <10 times (10x) the maximum amount in any biank for the
common laboratory contaminants methylene chloride, acetone, toluene, 2-butanone, and phthalate
esters, or 5 times (5x) the maximum amount for other target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank 54RB11513
(680-95852-2) applies to all of the total samples (TOC, TIC) and dissolved samples (DOC and DIC) in this

SDG.




Table 2 Blank Contamination Analysis Summary

Analysis Analysis QC Blank ID Max Conc. | Action Level B quaiified samples
Date mg/L mg/L (For this SDG)
11/09/13 TOC ICB/CCBs <LOD NA None
11/09/13 DOC ICB/CCBs <LOD NA None
11/09/13 TOC MB 680-302559/26 <ViMRL NA None
11/09/13 DOC MB 680-302579/2-A <¥%MRL NA None
11/09/13 TOC 54RB11513 <V:MRL NA None
11/09/13 TIC 54RB11513 <¥5MRL NA None
11/09/13 DOC 54RB11513 <¥%MRL NA None
11/09/13 DIC 54RB11513 <VaMRL NA None

LOD = Limit of Detection

MRL = Method Reporting Limit
MDL = Method Detection Limit
NA = Not Applicable

IV-Laboratory Control Sample
The laboratory control sample (LCS) serve as a monitor of the overall performance of each step during

the analysis, including the sample preparation. LCS are generated to determine long-term accuracy of
‘the analytical method on various matrices and to demonstrate acceptable compound recovery by the
laboratory at the time of sample analysis. All aqueous LCS results must fall within the control limits (80-

120%).

e« Sample LCS 680-302559/29 was used as the aqueous LCS for TOC analysis on 11/09/13. All criteria
were met. No qualifiers were applied. Samples 54MW10 (680-95852-1), 54RB11513 (680-95852-2),
54MW13 (680-95852-3), 54MW2 (680-95852-4), 54MW12 (680-95852-5), and 54TM12 (680-95852-

8) apply to this LCS.

o Sample LCS 680-302579/1-A was used as the aqueous LCS for DOC analysis on 11/09/13. All
criteria were met. No qualifiers were applied. Samples 54MW10 (680-95852-1), 54RB11513 (680-
95852-2), 54MW13 (680-95852-3), 54MW2 (680-95852-4), 54MW12 (680 -95852-5), and 54TM12

(680-95852-6) apply to this LCS.

V-Matrix Spike and Spike Duplicate

Matrix spikes (MSs) and matrix spike duplicates (MSDs) are generated to determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. Specific criteria include the analyses of matrix
spike samples at a frequency of one MS/MSD per 20 samples of similar matrix. The percent recoveries
(%Rs or RPD) must be within the specified control limits (80-120%; RPD=25%).

e Sample 54MW12 (680-95852-5) was used as the aqueous MS/MSD for TOC and DOC analysis on
11/09/13. Al criteria were met. No qualifiers were applied. Samples 54MW10 (680-95852-1),
54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-95852-4), 54MW12 (680-95852-
5), and 54TM12 (680-95852-6) apply to this MS/MSD.

Vi-Laboratory Duplicate Sample Analysis

Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory
at the time of analysis. Duplicate analysis is performed to generate data in order to determine the long-
term precision of the analytical method on various matrices. RPDs must be within established control

limits (<30%RPD).

» No aqueous laboratory duplicate was analyzed for TOC, TIC, DOC, and DIC with this SDG; therefore,
it was not evaluated. See Section |V for lab precision statements using LCS/LCSD.




VII-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
qualified rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate
assessment. Precision control criterion was established at 25% RPD for the aqueous samples.

Field groundwater sample duplicate pair 54MW12 (680-95852-5) and 54TM12 (680-95852-6) was
analyzed for TOC, TIC, DOC, and DIC analysis in this SDG. All concentrations found in the sample
and its duplicate pair and associated %RPD are noted in Table 3. All criteria were met. No qualifiers

were applied.

Table 3 Field Precision Analysis Hits Summary for TOC, TIC, DOC, and DIC for
Duplicate Pair 54MW12 (680-95852-5) and 54TM12 (680-95852-6)

Compound Original Sample (mg/L) Duplicate Pair (mg/L) %RPD
Dissolved Inorganic Carbon 55 54 1.8
Dissolved Organic Carbon 1.0U 1.0U NA
Total Inorganic Carbon 58 57 1.7
Total Organic Carbon 0.50J 0.50U NA

J = Estimated value.

U = Not Detected as <LOD.
LOD = Limit of Detection
NA = Not Applicable

VilI-Quantitation Verification and Data Review
The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following

calculations were performed for verification.

Any sample value >MDL and <MRL or <3*MDL (whichever is greater) was qualified as estimated, “J.”

The total and dissolved fractions were compared. The organic and inorganic carbon data results for
samples 54MW10 (680-95852-1), 54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-
95852-4), 54MW12 (680-95852-5), and 54TM12 (680-95852-6) are presented in Table 3. Data
qualification was applied based upon professional judgment. Generally, if the concentrations are
greater than the MRL and the dissolved concentration is greater than its total concentration by
>10%D, then both results have been flagged as estimated with a "J." We are looking at the TOC/TIC
to evaluate the immobilization potential of TNT and RDX. The DOC/DIC is a byproduct of organic
compound oxidation and indicates the difference in microbial oxidation processes within and outside
the plume area. If the samples exhibit continual microbial oxidation coupled with the time differences
of sample preservation from sample collection (i.e. TOC in field and DOC at the lab), this might be the

cause of total / dissolved imbalance here.




Table 3 Total/Dissolved Summary

Sample ID Analyte LLOD Total Fraction | Dissolved Fraction %D Qualifier
(mg/L) (mg/L) (mg/l)

54MW10 TOC/DOC 0.50; 1.0 0.68J 1.0U NA None
54MW10 TIC/DIC 1.0; 1.0 70 66 NA None

54RB11513 TOC/DOC 0.50; 1.0 0.50U 1.0U NA None

54RB11513 TIC/DIC 1.0; 1.0 1.0V 1.0U NA None
54MW13 TOC/DOC 0.50; 1.0 0.50U 1.0U NA None
54MW13 TIC/DIC 1.0; 1.0 80 76 NA None
54MW2 TOC/DOC 0.50; 1.0 2.5 2.4 NA None
54MW2 TIC/DIC 1.0; 1.0 75 74 NA None
54MW12 TOC/DOC 0.50; 1.0 0.50J 1.0U NA None
54MW12 TIC/DIC 1.0; 1.0 58 55 NA None
54TM12 TOC/DOC 0.50; 1.0 0.50U 1.0U NA None
54TM12 TIC/DIC 1.0; 1.0 57 54 NA None

J = Estimated value.

U = Not Detected as <LOD.
LOD = Limit of Detection
NA = Not Applicable

Sample: 54MW10 (680-95852-1), TOC

TOC: Y =m*X (mg/L) +b
m=1.784

b=1.185

Y =2.393

DF =1

X =(0.68 mg/L) *1=0.68 mg/L
TOC (mg/L) = 0.68 mg/L

Reported Value = 0.68 mg/L
% Difference = 0.0%

Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers®

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

uJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resclution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental

Laboratories, Final Version 4.2 (DoD, 2010).
>The USEPA data validation qualifiers are referenced from Region Il Modifications to the National Functional Guidelines for

Inorganic Data Review (April, 1993).




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW10 Lab Sample ID: 680-95852-1
Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG ID.:
Matrix: Water Date Sampled: 11/05/2013 09:55
Reporting Basis: WET Date Received: 11/06/2013 09:37
CAS No. Analyte Result LOQ DL Units C o] DIL Méthod
7440-44-0 Total Organic Carbon 0.68 1.0 0.50 | mg/L J | T[ 1] 9060
Page 945 of 1448 12/02/2013

FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW10 Lab Sample ID: 680-95852-1
Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG ID.:
Matrix: Water Date Sampled: 11/05/2013 09:55
Reporting Basis: WET Date Received: 11/06/2013 09:37
CAS No. Analyte Result LOQ Units C o} DIL Method
Total Inorganic 70 1.0 mg/L 1| 9060
Carbon
Page 946 of 1448 12/02/2013

FORM IB-IN




1B-IN

INORGANIC ANALYSIS DATA SHEET

GENERAL CHEMISTRY -

DISSOLVED

Client Sample ID: 54MW10 Lab Sample ID: 680-95852-1
Lab Name: TestAmerica Savannah Job No.: 680-95852-1

SDG ID.:

Matrix: Water Date Sampled: 11/05/2013

Reporting Basis: WET Date Received: 11/06/2013
CAS No. Analyte Result LOQ Units DIL Method
7440-44-0 Dissolved Organic 1.0 1.0 mg/L 1 | 9060
Carbon
7440-44-0 Dissolved Inorganic 66 1.0 mg/L 1 | 9060
Carbon
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1B-IN

INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54RB11513 Lab Sample ID: 680-95852-2
Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG ID.:

Date Sampled: 11/05/2013

Matrix: Water

Reporting Basis:  WET Date Received: 11/06/2013
CAS No. Analyte Result LOQ DL Units DIL Method
7440-44-0 ] Total Organic Carbon 0.50 1.0 0.50 | mg/L | [7] ’ 1 ] 9060
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FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54RB11513 Lab Sample ID: 680-95852-2
Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG ID.:
Matrix: Water Date Sampled: 11/05/2013
Reporting Basis:  WET Date Received: 11/06/2013
CAS No. Analyte Result LOQ Units DIL Method
Total Inorganic 1.0 mg/L U 1 | 9060
Carbon
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FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Client Sample ID: 54RB11513 Lab Sample ID: 680-95852-2
Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG ID.:

Matrix: Water

Date Sampled: 11/05/2013 09:55

Date Received: 11/06/2013 09:37

Reporting Basis:  WET
CAS No. Analyte Result LOQ Units C Q DIL Method
7440-44-0 Dissolved Organic 1.0 1.0 mg/L U 1 9060
Carbon
7440-44~0 Dissolved Inorganic 1.0 1.0 mg/L U 1 9060
Carbon
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FORM IB-IN




e

1B-IN
INORGANTIC ANALYSIS DATA SHEET
GENERAL CHEMTSTRY

Client Sample ID: 54MW13 Lab Sample ID: 680-95852-3
Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG ID.:

Matrix: Water Date Sampled: 11/05/2013 11:25

Reporting Basis: WET Date Received: 11/06/2013 09:37
CAS No. Analyte Result LOQ DL Units Cc [¢] DIL Method
7440-44-0 Total Organic Carbon 0.50 1.0 0.50 | mg/L l 9] ! ’ 1 ] 9060
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FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Lab Sample ID: 680-95852-3

Client Sample ID: 54MW13
Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDbG ID.:
Matrix: Water Date Sampled: 11/05/2013 11:25
Reporting Basis:  WET Date Received: 11/06/2013 09:37
CAS No. Analyte Result LOQ Units C Q DIL Method
Total Inorganic 80 1.0 mg/L 1| %060
Carxbon
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i

1B-1IN

INORGANIC ANALYSIS DATA SHEET

GENERAL CHEMISTRY -

DISSOLVED

Client Sample ID: 54MW13 Lab Sample ID: 680~95852-3
Lab Name: TestAmerica Savannah Job No.: 680-95852-1

SDG ID.:

Matrix: Water Date Sampled: 11/05/2013

Reporting Basis: WET Date Received: 11/06/2013
CAS No. Analyte Result LOQ Units DIL Method
7440-44-0 Dissolved Organic 1.0 1.0 mg/L 1 | %060
Carbon
7440-44-0 Dissolved Inorganic 76 1.0 mg/L 1 9060
Carbon
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FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW2 Lab Sample ID: 680-95852-4

Lab Name: TestAmerica Savannah Job No.: 680-95852~1

SDG ID.:

Matriz: Water Date Sampled: 11/05/2013 13:00

Reporting Basis: WET

Date Received: 11/06/2013 09:37

FORM IB-IN

CAS No. Analyte Result LOQ DL Units Cc Q DIL Method
7440-44-0 Total Organic Carbon 2.5 1.0 0.50 | mg/L ’ 1 | 9060
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1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: S54MW2 Lab Sample ID: 680-95852—4
Lab Name: TestAmerica Savannah Job No.: 680-95852~-1
SDG ID.:
Matrix: Water Date Sampled: 11/05/2013 13:00
Reporting Basis: WET Date Received: 11/06/2013 09:37
CAS No. Analyte Result LOQ Units C Q DIL Method
Total Inorganic 75 1.0 mg/L 1 9060
Carbon
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FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Client Sample ID: 54MW2 Lab Sample ID: 680-95852-4
Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG ID.:

Matrix: Water Date Sampled: 11/05/2013 13:00

Reporting Basis: WET Date Received: 11/06/2013 09:37

CAS No. Analyte Result LOQ Units C Q DIL Method
7440-44-0 Dissolved Organic 2.4 1.0 mg/L 1 | 9060
Carbon
7440-44-0 Dissolved Inorganic 74 1.0 mg/L 1} 9060
Carbon
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FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54MW12 Lab Sample ID: 680-95852-5
Lab Name: TestAmerica Savannah Job No.: 680~-95852-1
SDG ID.:
Matrix: Water Date Sampled: 11/05/2013 14:15
Reporting Basis: WET Date Received: 11/06/2013 09:37
CAS No. Analyte Result LOQ DL Units c Q DIL Method
7440-44-0 Total Organic Carbon 0.50 1.0 0.50 | mg/L I J | Tl 1 | 9060
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FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Lab Sample ID: 680-95852-5

Client Sample ID: 54MW12
Lab Name: TestAmerica Savannah Job No.: 680-95852~1
SDG ID.:
Matrix: Water Date Sampled: 11/05/2013 14:15
Reporting Basis:  WET Date Received: 11/06/2013 09:37
CAS No. Analyte Result LOQ Units I Cc Q DIL Method
Total Inorganic 58 1.0 mg/L 1 | 9060
Carbon
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FORM IB-IN




1B-IN

INORGANIC ANALYSIS DATA SHEET

GENERAL CHEMISTRY -

DISSOLVED

Client Sample ID: 54MW12 Lab Sample ID: 680-95852-5
Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG ID.:
Matrix: Water Date Sampled: 11/05/2013
Reporting Basis: WET Date Received: 11/06/2013
CAS No. Analyte Result LOQ Units DIL Method
7440-44-0 Dissolved Organic 1.0 1.0 mg/L 1 38060
Carbon
7440-44-0 Dissolved Inorganic 55 1.0 mg /L 1| 9060
Carbon
Page 959 of 1448 12/02/2013

FORM IB-IN




1B-IN
INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY

Client Sample ID: 54TM12 Lab Sample ID: 680-95852-6
Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG 1ID.:

Matrix: Water

Date Sampled: 11/05/2013 14:15

Reporting Basis: WET Date Received: 11/06/2013 09:37
CAS No. Analyte Result LOQ DL Units C Q DIL Method
7440~44-0 Total Organic Carbon 0.50 1.0 0.50 [ mg/L ‘ U } | 1 [ 9060
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FORM IB-IN




1B~-IN

INORGANIC ANALYSIS DATA SHEET

GENERAL CHEMISTRY

Client Sample ID: 54TM12 Lab Sample ID: 680-95852-6
Lab Name: TestAmerica Savannah Job No.: 680-95852~1
SDG ID.:
Matrix: Water Date Sampled: 11/05/2013
Reporting Basis: WET Date Received: 11/06/2013
CAS No. Analyte Result LoQ Units DIL Method
Total Inorganic 57 1.0 mg/L 1 | 9060
Carbon
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FORM IB-IN




1B-IN

INORGANIC ANALYSIS DATA SHEET
GENERAL CHEMISTRY - DISSOLVED

Client Sample 1ID: 54TM12 Lab Sample ID: 680-95852-6
Lab Name: TestAmerica Savannah Job No.: 680-95852-1

SDG ID.:

Matrix: Water Date Sampled: 11/05/2013

Reporting Basis: WET Date Received: 11/06/2013
CAS No. Analyte Result LOQ Units DIL Method
7440-44-0 Dissolved Organic 1.0 1.0 mg/L 1 3060
Carbon
7440-44-0 Dissolved Inorganic 54 1.0 mg/L 1 9060
Carbon
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CB&l Federal Services, LLC

4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM

TO: Tim Leahy, CB&I Federal Services, LLC (CB&l) Radford Army Ammunition Plant (RFAAP)
Project Manager

FROM: Eric Malarek, CB&l Project Chemist

SUBJECT: RFAAP Data Validation — Perchlorate
Test America Laboratories, Inc., SDG 680-95852

DATE: June 13, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at Main
Manufacturing Area at RFAAP for SWMU54 RFI/IM on November 5, 2013. Aqueous samples were
analyzed for perchlorate analysis using liquid chromatography mass spectroscopy (LC/MS) SW-846
method 6850 Modified by Test America Laboratories, Inc. A total of six aqueous samples (includes one
rinse blank) were validated. The sample IDs are;

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW10 680-95852-1 54MW2 680-95852-4
54RB11513 680-95852-2 54MW12 680-95852-5
54MW13 680-95852-3 54TM12 680-95852-6

Data were reviewed and validated by Eric Malarek using a combination of project QAPP, DoD Quality
Systems Manual for Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), DoD
Perchlorate Handbook August Revi, Change 1, 2007 (DoD, 2007), method-specific criteria, and
laboratory SOP criteria. The data qualifier scheme was consistent with the Region Il Modifications to the
National Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are
presented in Table 1. Data associated with parameters in compliance with quality control specifications
have not been qualified. Data associated with parameters that did not comply with quality control
specifications and directly impacted project data have been qualified in accordance with USEPA Region il

specifications.




Table 1 Laboratory Performance Criteria

Qualified Data Parameter
Yes No

Holding Times and Preservation

Instrument Performance Check

Initial and Continuing Calibration

Blank Analysis

Internal Standards

Interference Check Sample

Laboratory Control Sample (LCS)

Matrix Spike (MS) and Spike Duplicate (MSD)
Field Duplicate

Quantitation Verification and Data Review

XD 3| > [ <

The quality of data collected in support of this sampling activity is considered acceptable.

C?"Q (A~ o1y

s

Eric Mala'rek, Chemist Date




RFAAP VALIDATION REPORT
PERCHLORATE REVIEW
SDG 680-95852

I-Holding Times and Preservation
The primary objective is to ascertain the validity of results based on the holding time of the sample from

time of collection to time of sample analysis. For perchlorate analysis, aqueous samples are received
and stored at cool @4°C+2°C with a maximum holding time of 28 days from collection (DoD Perchlorate

Handbook criteria).

¢ Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 11/05/13, the coolers were received on 11/06/13 by the primary
laboratory (Test America Laboratories, Inc.) at 3.8°C, 4.0°C, and 5.0°C. All criteria were met. No
qualifiers were applied.

s Holding Time Review: The aqueous samples were collected on 11/05/13 for perchlorate analysis.
The aqueous samples were prepped and analyzed on 11/21/13. Sample collection dates may be
found on the attached form 1s. All holding time criteria were met. No qualifiers were applied.

Il-iInstrument Performance Check

LC/MS instrument performance checks are performed to ensure mass resolution, identification and, to
some degree, sensitivity. The analysis of the instrument performance check solution must be performed
at the beginning of each 12-hour period during which samples are analyzed.

e The instrument performance check, 18O-Perc:hlorate, met the mass calibration criteria.  No
qualification was applied.

HI-Initial and Continuing Calibration

Requirements for satisfactory instrument calibration are established to ensure that the instrument is
capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is
capable of acceptable performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Perchlorate: 1- blank (<1/2MRL DoD Perchlorate Handbook)
5 — standards (r>0.995 or RSD<20% DoD Perchlorate Handbook)
ICV (£15%D DoD Perchlorate Handbook)
CCV/ICS (s15%D DoD Perchiorate Handbook)
LODV (£30%D DoD Perchlorate Handbook)

¢ For aqueous perchlorate initial calibration performed on 10/04/13 on instrument LC3062, all criteria
were met for all target compounds (RSDs20%). All ICV/CCV/ICS/LODV standards were within
criteria. No qualifiers were applied. Perchlorate was determined using linear regression method with
coefficients of determination >0.99 for primary and confirmation columns. Samples 54MW10 (680-
95852-1), 54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-95852-4), 54MW12
(680-95852-5), and 54TM12 (680-95852-6) apply to this initial calibration.




IV-Blanks
The purpose of blank analyses is to determine the presence and magnitude of contamination problems

resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. No contaminants should be detected in any of the associated
blanks >MDL. The DoD Perchlorate Handbook criterion specifies all concentrations should be less than
¥ MRL for method blanks. Positive sample results are reported and qualified “B”, if the concentration of
the compound in the sample is <5 times (5x) the maximum amount for target compounds. Table 2
summarizes the blank contamination analysis. Action levels are based upon dilution factor of one. The
rinse blank 54RB11513 (680-95852-2) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis QC Blank ID Compound Max Conc. Action Level B qualified samples
Date Hg/L ug/L (for this SDG)
11/21/13 ICB/CCBs All perchlorate <\aMRL NA NA None
11/2113 MB200-64811/4 All perchlorate <¥4MRL NA NA None
11/2113 54RB11513 All perchlorate <¥4AMRL NA NA None

MRL = Method Reporting Limit.
NA = Not Applicable.

V-internal Standards

Internal standards performance criteria ensure that LC/MS sensitivity and response are stable during
every analytical run. Internal standard area counts for samples and blanks must not vary by more than a
factor of two (-50% to +100%) from the associated calibration standard. The DoD Handbook specifies
retention times (RT) 1.0 + 2% of last calibration standard and the ratio of RT of sample to standard should
be 3.06 and fall between 2.3 and 3.8. The internal standard peak area responses should fall between
50% to 150% recoveries.

* All criteria were met. No qualifiers were applied.

Vi-Interference Check Sample (ICS)
The interference check sample (ICS) verifies inter-element and background correction factors. The ICS is

performed at the beginning of each sample analysis run. Control limits are 70-130%.
* All criteria were met for all other runs. No qualifiers were applied.

Vil-Laboratory Control Sample
The laboratory control sample (LCS) serves as a monitor of the overall performance of each step during

the analysis, including the sample preparation. DoD Perchlorate Handbook and laboratory agueous limits
are 80-120%.

¢ Sample LCS 200-64811/5 was used as aqueous LCS for perchlorate analysis dated 11/21/13. All
criteria were met. No qualifiers were applied. Samples 54MW10 (680-95852-1), 54RB11513 (680-
96852-2), 54MW13 (680-95852-3), 54MW2 (680-95852-4), 54MW12 (680-95852-5), and 54TM12
(680-95852-6) apply to this LCS sample.




VIlI-Matrix Spike (MS) and Spike Duplicate (MSD)

Matrix Spike (MS) and Spike Duplicate (MSD) are generated to determine long-term accuracy and
precision of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. Specific criteria include the analyses of matrix
spike samples at a frequency of one MS/MSD per 20 samples of similar matrix. MS/MSD recoveries and
relative percent differences between MS recoveries should be within the specified limits. DoD
Perchlorate Handbook limits are 80-120%; RPD<15%. The laboratory limits are 80-120%; RPD=s15%.

e Sample 54MW12 (680-95852-5) was used as aqueous MS/MSD for perchlorate analysis dated
11/21/13. Al criteria were met. No qualifiers were applied. Samples 54MW10 (680-95852-1),
54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW?2 (680-95852-4), 54MW12 (680-95852-
5), and 54TM12 (680-95852-6) apply to this MS/MSD sample.

IX-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment.
Precision control criterion was established at 25% RPD for the aqueous samples.

¢ Field groundwater sample duplicate pair 54MW12 (680-95852-5) and 54TM12 (680-95852-6) was
analyzed for perchlorate analysis in this SDG. Perchlorate was detected at 1.1 pg/L in the parent
sample and at 1.1 pg/L in the duplicate pair; resulting in a RPD of 0.0%. All criteria were met. No

qualifiers were applied.

X-Quantitation Verification and Data Review
The accuracy of analytical results is verified through the calculation of several parameters. The percent
difference (%D) between the calculated and the reported values should be within 10%. The following

calculations were performed for verification.

s Any sample value >MDL and <MRL or <3*MDL (whichever was greater) was qualified as estimated,
I(J.ll

Sample: 54MW10 (680-95852-1), Perchlorate
Y=mX+b

Y = Response Ratio = Sample Area/Area Internal Standard O18LP
m = slope of curve

X = Amount Ratio = Conc. Analyte/Conc. Internal Std.

b = Y-intercept

Given:

m = 1.0098

b =0.0266

Y = Area = 263947/113480 = 2.326

X=228




Conc. pg/l = (Ax * Cis * DF)
where: Conc. = Sample concentration in ng/L

AX = Amount Ratio = Conc. Analyte/Conc. Internal Standard
Cis = Conc. Of internal Standard (pg/L)
DF = Dilution factor

Conc. pg/L = (2.28 * 1 * 1) = 2.3 pg/L (Signal #1)

Reported Value = 2.3 pg/L
% Difference = 0.0%
Values were within 10% difference




Laboratory and Data Validation Qualifiers

Qualifier ] Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region lll Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

UJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative |dentification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.: DOD Quality Systems Manual for Environmental

Laboratories, Final Version 4.2 (DoD, 2010).
2The USEPA data validation qualifiers are referenced from Region /Il Modifications to the National Functional Guidelines for

Inorganic Data Review (April, 1993).




FORM I

LCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington

SDG No.:

Job No.: 680-95852-1

Client Sample ID: 54MW10

Matrix: Water

Analysis Method: 6850

Extraction Method:

Sample wt/vol: 5(mL)

Con. Extract Vol.: 5 (mL)

Injection Volume: 100 (ul)

% Moisture:

Lab Sample ID: 680-95852-1

Lab File ID: P112113B22.d

Date Collected: 11/05/2013 09:55

Date Extracted:

Date Analyzed: 11/21/2013 22:02

Dilution Factor: 1

GC Column: IC-Pak AnionH/R ID: 4.6 (mm)

GPC Cleanup: (Y/N) N

Analysis Batch No.: 64811 Units: ug/L
CAS NO. COMPOUND NAME RESULT o] LOQ DL
14797-73-0 Perchlorate 2.3 [ [ 0.20 | 0.019

FORM I 6850
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FORM I

LCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-95852~-1
SDG No.:
Client Sample ID: 54RB11513 Lab Sample ID: 680-95852-2
Matrix: Water Lab File ID: P112113B23.d
Analysis Method: 6850 Date Collected: 11/05/2013 09:55
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 11/21/2013 22:18
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 100 (ul) GC Column: IC-Pak AnionH/R ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 64811 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-73-0 Perchlorate 0.019 U l 0.20 ] 0.019
FORM I 6850
Page 864 of 1448 12/02/2013




FORM I

LCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington

SDG No.:

Job No.: 680-95852-1

Client Sample ID: 54MW13

Matrix: Water

Analysis Method: 6850

Extraction Method:

Sample wt/vol: 5(mL)

Con. Extract Vol.: 5(mL)

Injection Volume: 100 (ul)

% Moisture:

Lab Sample ID: 680-95852-3

Lab File ID: P112113B24.d

Date Collected: 11/05/2013 11:25

Date Extracted:

Date Analyzed: 11/21/2013 22:33

Dilution Factor: 1

GC Column: IC-Pak AnionH/R ID: 4.6 (mm)

GPC Cleanup: (Y/N) N

Analysis Batch No.: 64811 Units: ug/L
CAS NO. COMPOUND NAME RESULT 0 LOQ DL
14797-73-0 Perchlorate 0.43 [ ] 0.20 | 0.010

FORM I 6850
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FORM I

LCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54MW2 Lab Sample ID: 680-95852-4

Matrix: Water

Lab File ID:

P112113B25.d

Analysis Method: 6850 Date Collected: 11/05/2013 13:00
Extraction Method: Date Extracted:
Sample wt/vol: 5 (mL) Date Analyzed: 11/21/2013 22:48
Con. Extract Vol.: 5(mL) Dilution Factor:
Injection Volume: 100 (ulL) GC Column: IC-Pak AnionH/R 1ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 64811 Units: ug/L
CAS NO. COMPOUND NAME RESULT LOOQ DL
14797-73-0 Perchlorate 0.26 | [ 0.20 | 0.019
FORM I 6850
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Lab Name: TestBAmerica Burlington Job No.: 680-95852~1

FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

SDG No.:

Client Sample -ID:

Matrix: Water

54MW12

Lab Sample ID: 680-95852-5

Lab File ID: P112113B26.d

Analysis Method: 6850 Date Collected: 11/05/2013 14:15
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 11/21/2013 23:04
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 100 (ulL) GC Column: IC-Pak AnionH/R 1ID: .6 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 64811 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-173-0 Perchlorate 1.1 l 0.20 0.019
FORM I 6850
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FORM I
LCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54TM12 . - Lab Sample ID: 680-95852-6

Matrix: Water

Lab File ID: P112113B27.d

Analysis Method: 6850 Date Collected: 11/05/2013 14:15
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 11/21/2013 23:19
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 100 (ul) GC Column: IC-Pak AnionH/R ID: 4.6 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 64811 Units: ug/L
CAS NO. COMPOUND NAME RESULT ‘ Q ’ LOQ ‘ DL
14797-73-0 | Perchlorate 1.1] [ 0.20 ] 0.019
FORM I 6850
Page 876 of 1448 12/02/2013




CB&l Federal Services, LLC

4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBlfederalservices.com

MEMORANDUM

TO: Tim Leahy, CB&l Federal Services, LLC (CB&I) Radford Army Ammunition Plant (RFAAP)
Project Manager

FROM: Eric Malarek, CB&I Project Chemist

SUBJECT: RFAAP Data Validation — Explosives
Test America Laboratories, Inc., SDG 680-95852

DATE: June 13, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at Main
Manufacturing Area at RFAAP for SWMU54 RFI/IM on November 5, 2013. Samples were analyzed for
select explosives using USEPA SW846 Method S\W-846 8330B for aqueous matrices. A total of seven
aqueous samples (includes one dilution sample and a rinse blank) were validated. The sample IDs are:

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW10 680-95852-1 54MW2 680-95852-4
54MW10 680-95852-1DL 54MW12 680-95852-5

54RB11513 680-95852-2 54TM12 680-95852-6
54MW13 680-95852-3

Data were reviewed by Eric Malarek and validated using a combination of project QAPP, Quality Systems
Manual for Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010) (DoD QSM),
method-specific criteria, and laboratory SOP criteria. The data qualifier scheme was consistent with the
Region Il Modifications to the National Functional Guidelines for Organic Data Review (September
1994). Parameters evaluated are presented in Table 1. Data associated with parameters in compliance
with quality control specifications have not been qualified. Data associated with parameters that did not
comply with quality control specifications and directly impacted project data have been qualified in
accordance with USEPA Region lil specifications.




Table 1 Laboratory Performance Criteria

Parameter

Holding Times and Preservation

Blank Analysis

Initial Calibration

Continuing Calibration

System Monitoring Compounds

Laboratory Control Sample

Matrix Spike/Spike Duplicate

Field Duplicate

Qualified Data
Yes No
X
X
X
X
X
X
X
X
X

Quantitation Verification and Data Review

The quality of data collected in support of this sampling activity is considered acceptable with noted

qualifications.

6 Ny

Eric Malarek, Chemist

b /fJ/IL/’

Date




RFAAP VALIDATION REPORT
EXPLOSIVES REVIEW
SDG 680-95852

I-Holding Times and Preservation

The objective is to ascertain the validity of results based on the holding time of the sample from time of
collection to time of sample extraction and analysis. Holding time criteria: For aqueous samples, explosive
compounds are shipped cooled (@4°C % 2°C) with a maximum holding time of 7 days from sample
collection to preparative extraction and 40 days from preparative extraction to determinative analysis

(USEPA criteria).

o Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 11/05/13, the coolers were received on 11/06/13 by the primary
laboratory (Test America Laboratories, Inc.) at 3.8°C, 4.0°C, and 5.0°C. All criteria were met. No
qualifiers were applied.

e Holding Time Review: The aqueous samples were collected on 11/05/13. The samples were
extracted on 11/12/13 and were analyzed on 11/22/13 for explosives. Sample collection dates may
be found on the attached form 1s. All criteria were met. No qualifiers were applied.

lI-Blank Analysis
The purpose of laboratory or field blank analyses is to determine the existence and magnitude of

contamination problems resulting from laboratory or field activities. One method blank per analytical
batch must be run on each instrument used to analyze samples. No contaminants should be present in
the blanks. The DoD QSM criterion specifies all concentrations should be less than one-half MRL.
Positive sample results are reported and qualified “B”, if the concentration of the compound in the sample
is <5 times (5x) the maximum amount for explosive target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank 54RB11513
(680-95852-2) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis QC Blank ID Compound Max Conc. Action Level B qualified samples
Date pg/L pg/L (For this SDG)
11/2113 MB 200-64167/1-A All target explosives <¥2MRL NA NA None
11/22/13 54RB11513 2,4,6-Trinitrotoluene 0.18J 0.90 None
11/22/13 54RB11513 2,6-Dinitrotoluene 0.32J 1.60 54MW13
11/22/13 54RB11513 4-Amino-2,6-dinitrotoluene 0.077J 0.39 None

J = Estimated value <LOQ and >DL.
LOQ = Limit of Quantitation

MRL = Method Reporting Limit

DL = Detection Limit

NA = Not Applicable




lll-Initial Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds.
The initial 5-point calibration demonstrates that the instrument is capable of acceptable performance in the
beginning of the analytical run. The DoD QSM specifies that the correlation coefficient must be >0.995, the
coefficient of determination 20.99, and/or the percent relative standard deviation (%RSD) must be <20%.

» For the explosives initial calibration performed on 02/21/13 on instrument CH1208, all criteria were met
for target explosives compounds. All target compounds were determined using linear regression with
coefficients of determination 20.99. No qualifiers were applied. Samples 54MW10 (680-95852-1),
54MW10 (680-95852-1DL), 54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-
95852-4), 54MW12 (680-95852-5), and 54TM12 (680-95852-6) apply to this initial calibration.

e Forthe TNX, DNX, and MNX initial calibration performed on 02/21/13 on instrument CH1208, all criteria
were met for target explosives compounds. All target compounds were determined using linear
regression with coefficients of determination 20.99. No qualifiers were applied. Samples 54MW10
(680-95852-1), 54MW10 (680-95852-1DL), 54RB11513 (680-95852-2), 54MW13 (680-95852-3),
54MW?2 (680-95852-4), 54MW12 (680-95852-5), and 54TM12 (680-95852-6) apply to this initial
calibration.

o For the confirmatory explosives initial calibration performed on 02/21/13 on instrument CH1488, all
criteria were met for target explosives compounds. All target compounds were determined using linear
regression with coefficients of determination 20.99. No qualifiers were applied. Confirmations for
samples 54MW10 (680-95852-1), 54MW10 (680-95852-1DL), 54RB11513 (680-95852-2), 54MW13
(680-95852-3), 54MW?2 (680-95852-4), 54MW12 (680-95852-5), and 54TM12 (680-95852-6) apply to
this initial calibration.

o Forthe TNX, DNX, and MNX initial calibration performed on 02/21/13 on instrument CH1488, all criteria
were met for target explosives compounds. All target compounds were determined using linear
regression with coefficients of determination >0.99. No qualifiers were applied. Confirmations for
samples 54MW10 (680-95852-1), 54MW10 (680-95852-1DL), 54RB11513 (680-95852-2), 54MW13
(680-95852-3), 54MW2 (680-95852-4), 54MW12 (680-95852-5), and 54TM12 (680-95852-6) apply to
this initial calibration.

IV-Continuing Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for the target compounds.
Continuing calibration standards are analyzed after every 10 injections, and at the end of the analysis
sequence. The DoD QSM specifies that the percent difference (%D) from initial calibration should be no

greater than £20%.

¢ For explosives initial calibration verification performed on 02/21/13 @23:40 on instrument CH1208, all
criteria were met for target compounds. No qualifiers were applied. No aqueous samples were
reported using this initial verification calibration.

o For TNX, DNX, and MNX initial calibration verification performed on 02/22/13 @04:39 on instrument
CH1208, all criteria were met for target compounds. No qualifiers were applied. No aqueous
samples were reported using this initial verification calibration.

« For explosives continuing calibration performed on 11/21/13 @22:39 on instrument CH1208, all
criteria were met. No qualifiers were applied. Samples 54MW10 (680-95852-1), 54MW10 (680-
95852-1DL), 54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-95852-4), 54MW12
(680-95852-5), and 54TM12 (680-95852-6) were reported using this continuing calibration.




¢ For TNX, DNX, and MNX continuing calibration performed on 11/21/13 @23:16 on instrument
CH1208, all criteria were met. No qualifiers were applied. Samples 54MW10 (680-95852-1),
54MW10 (680-95852-1DL), 54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-
95852-4), 54MW12 (680-95852-5), and 54TM12 (680-95852-6) were reported using this continuing

calibration.

s For explosives continuing calibration performed on 11/22/13 @08:37 on instrument CH1208, all
criteria were met. No qualifiers were applied. No aqueous samples were reported using this

continuing calibration.

» For TNX, DNX, and MNX continuing calibration performed on 11/22/13 @09:15 on instrument
CH1208, all criteria were met. No qualifiers were applied. No aqueous samples were reported using
this continuing calibration.

e For confirmatory explosives initial calibration verification performed on 02/21/13 @23:08 on instrument
CH1488, all criteria were met for target compounds. No qualifiers were applied. No aqueous
samples were reported using this initial verification calibration.

» For confirmatory TNX, DNX, and MNX initial calibration verification performed on 02/22/13 @03:41 on
instrument CH1488, all criteria were met for target compounds. No qualifiers were applied. No
aqueous samples were reported using this initial verification calibration.

» For confirmatory explosives continuing calibration performed on 11/21/13 @21:24 on instrument
CH1488, all criteria were met. No qualifiers were applied. Confirmations for samples 54MW10 (680-
95852-1), 54MW10 (680-95852-1DL), 54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2
(680-95852-4), 54MW12 (680-95852-5), and 54TM12 (680-95852-6) apply to this continuing

calibration.

s For confirmatory TNX, DNX, and MNX continuing calibration performed on 11/21/13 @21:59 on
instrument CH1488, all criteria were met. No qualifiers were applied. Confirmations for samples
54MW10 (680-95852-1), 54MW10 (680-95852-1DL), 54RB11513 (680-95852-2), 54MW13 (680-
95852-3), 54MW2 (680-95852-4), 54MW12 (680-95852-5), and 54TM12 (680-95852-6) apply to this

continuing calibration.

e For confirmatory explosives continuing calibration performed on 11/22/13 @06:31 on instrument
CH1488, all criteria were met. No qualifiers were applied. No aqueous samples were reported using

this continuing calibration.

¢ For confirmatory TNX, DNX, and MNX continuing calibration performed on 11/22/13 @07:06 on
instrument CH1488, all criteria were met. No qualifiers were applied. No aqueous samples were
reported using this continuing calibration.

V-System Monitoring Compound (Surrogates)

Laboratory performance on individual samples is established by means of spiking activities. The percent
recovery (%R) for all samples and blanks must be within the laboratory control limits. DoD surrogate
recovery limits are specified in Table G-3 of the DoD QSM (DoD, 2010). If the surrogate is not listed, then

the laboratory criteria shall be used.

Aqgueous Criteria; 1,2-dinitrobenzene (75-130%)

» All criteria were met for all reported samples. No qualifiers were applied.




VI-Laboratory Control Sample
Laboratory control samples (LCS) are used to monitor long-term accuracy of the analytical method. The

analysis is performed at a frequency of 1 per analytical batch. The percent recoveries (%Rs) must be
within the laboratory control limits. DoD QSM aqueous LCS recovery limits are specified in Table G-12 of
the DoD QSM (DoD, 2010). if the compound is not listed, then the laboratory criteria shall be used.

e Sample LCS 200-64167/2-A was used as the aqueous LCS for the explosives analysis on 11/22/13.
All criteria were met. No qualifiers were applied. Samples 54MW10 (680-95852-1), 54MW10 (680-
95852-1DL), 54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-95852-4), 54MW12
(680-95852-5), and 54TM12 (680-95852-6) apply to this LCS.

s Sample LCS 200-64167/3-A was used as the aqueous LCS for the TNX, DNX, and MNX analysis on
11/22/13. All criteria were met. No qualifiers were applied. Samples 54MW10 (680-95852-1),
54MW10 (680-95852-1DL), 54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-
95852-4), 54MW12 (680-95852-5), and 54TM12 (680-95852-8) apply to this LCS.

VII-Matrix Spike/Matrix Spike Duplicate

Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. The percent recoveries (%Rs) and the relative
percent difference (RPD) must be within the iaboratory control limits. DoD QSM aqueous MS/MSD
recovery limits follow the LCS criteria and are specified in Table G-12 of the DoD QSM (DoD, 2010). If
the compound is not listed, then the laboratory criteria shall be used. The DoD QSM aqueous precision

limit for explosives is £20% RPD.

o Sample 54MW12 (680-95852-5) was used as the aqueous MS/MSD for the explosives analysis on
11/22/13. Target compounds TNX (466%, 476%), 1,3-dinitrobenzene (78%, 72%), nitroglycerin
(78%), and RDX (129%, 135%) were outside criteria. All RPD criteria were met. The associated LCS
was within criteria for all target compounds (Section VI). Target compounds TNX and RDX were
detected in the spiked sample; therefore were qualified estimated “K” for detections based upon the
high recoveries. Target compounds 1,3-dinitrobenzene and nitroglycerin were qualified estimated “L”
for detections and “UL” for non-detections for the spiked sample based upon the low recoveries.
Samples 54MW10 (680-95852-1), 54MW10 (680-95852-1DL), 54RB11513 (680-95852-2), 54MW13
(680-95852-3), 54MW?2 (680-95852-4), 54MW12 (680-95852-5), and 54TM12 (680-95852-6) apply to

this MS/MSD.

VHI-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate assessment.
Precision control criterion was established at 50% RPD for the aqueous samples.

¢ Field groundwater sample duplicate pair 54MW12 (680-95852-5) and 54TM12 (680-95852-6) was
analyzed for explosives analysis in this SDG. All detected explosives found in the sample and its
duplicate pair and associated %RPD are noted in Table 3. All other target analytes were non-detect
for the duplicate pair. Target compound 2-nitrotoluene (98.0%) was outside criteria; therefore, was
qualified estimated “J” for the duplicate pair based upon the high RPD. The high RPD probably due to
low compound concentrations below the LOQ levels.




Table 3 Field Precision Analysis Summary for Explosives for
Duplicate Pair 54MW12 (680-95852-5) and 54TM12 (680-95852-6)

Compound Original Sample (ug/L) Duplicate Pair (ug/L.} %RPD
1,3-Dinitrobenzene 1.4J 1.4J 0.0
2,4,6-Trinitrotoluene 17 18 5.7
2 4-Dinitrotoluene 0.20J 0.048U NA
2-Amino-4,6-dinitrotoluene 8.0 8.1 1.2
2-Nitrotoluene 0.194 0.065J 98.0
4-Amino-2,6-dinitrotoluene 4.4 4.5 23
DNX 0.25J 0.25J 0.0
MNX 0.092J 0.096J 4.3
RDX 0.54J 0.51J 5.7
TNX 0.58J 0.59 1.7

J = Estimated value <LOQ and >DL.
LOQ = Limit of Quantitation
DL = Detection Limit

IX-Quantitation Verification and Data Review
The accuracy of analytical results was verified through the calculation of several parameters.

All values >MDL and <MRL or <3*MDL (whichever was greater) were qualified as estimated “J” (if
required).

The absolute percent difference (%D) between the calculated and the reported value must be within
10% difference. The calculation was based calibration factors.

All positive values must have less than or equal to 40% RPD between the primary and secondary
columns.

For sample 54MW10 (680-95852-1), TNX (63.9%), DNX (136%), and 1,3-dinitrobenzene (79.6%)
were outside confirmatory criteria; therefore, were qualified estimated “J” for the associated sample

based upon these outliers.

For sample 54RB11513 (680-95852-2), 2,4 6-trinitrotoluene (72.4%), 4-amino-2,6-dinitrotoluene
(46.1%), and 2,8-dinitrotoluene (113%) were outside confirmatory criteria; therefore, were qualified
estimated “J” for the associated sample based upon these oultliers.

For sample 54MW13 (680-95852-3), TNX (73.6%), DNX (143%), MNX (118%), RDX (64.9%), 1,3-
dinitrobenzene (116%), and 2,6-dinitrotoluene (81.6%) were outside confirmatory criteria; therefore,
were qualified estimated “J” for the associated sample based upon these outliers.

For sample 54MW12 (680-95852-5), DNX (126%), MNX (118%), RDX (52.0%), 1,3-dinitrobenzene
(61.2%), 2,4-dinitrotoluene (116%), and 2-nitrotoluene (49.3%) were outside confirmatory criteria;
therefore, were qualified estimated “J” for the associated sample based upon these outliers.

For sample 54TM12 (680-95852-6), DNX (125%), MNX (71.9%), RDX (53.7%), 1,3-dinitrobenzene
(70.0%), and 2-nitrotoluene (138%) were outside confirmatory criteria; therefore, were qualified
estimated “J” for the associated sample based upon these outliers.




Sample: 54MW10 (680-95852-1), 4-amino-2,6-dinitrotoluene
Y=mX+h

Y = Area of target compound for sample
m = slope of curve

X = Amount on column

b = Y-intercept

Given:
m = 69089.1333
= -31925.667
Y = Area = 14830081

X=2156.11

Conc. pg/L = (Ax * Vt * DF) / (Vs)
where: Conc. = Sample concentration in ng/L

AX = Amount of compound being measured (pg/L).
Vit = Volume of total extract (mL) from bench sheet.
Vs = Volume of sample extracted (mL).

DF = Dilution factor

Conc. pg/L = (215.11 * 10 * 1) / (500) = 4.3 pg/L (Signal #1)

Reported Value = 4.3 ug/L
% Difference = 0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier [ Definition
Laboratory Qualifiers’
No Code Confirmed identification.
U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.
J Estimated: The analyte was positively identified; the quantitation is
estimation.
B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.
N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).
Q One or more quality control criteria failed.
USEPA Region lll Data Validation Qualifiers®
R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.
B Not detected substantially above the level of the reported in
laboratory or field blanks.
J Analyte present. Reported value may not be accurate or precise.
uJ Not detected, quantitation limit may be inaccurate or imprecise.
N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.
NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.
K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.
L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.
UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.; DOD Quality Systems Manual for Environmental

Laboratories, Final Version 4.2 (DoD, 2010).
*The USEPA data validation qualifiers are referenced from Region Il Modifications to the National Functional Guidelines for Organic

Data Review (September 1994).




FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-95852-1

SDG No.:

Client Sample ID: 54MW10 Lab Sample ID: 680-95852-1

Matrix: Water Lab File ID: PAEGV030.D

Analysis Method: 8330B Date Collected: 11/05/2013 09:55

Extraction Method: 8330-Prep Date Extracted: 11/12/2013 09:06

Sample wt/vol: 500 (mL) Date Analyzed: 11/22/2013 02:23

Con. Extract Vol.: 10000 (ul) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6 {mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 64795 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.30 [ J -y 0.20 0.031
99-65-0 1,3-Dinitrobenzene 2,2 | MJ j’ 0.20 0.028
80251-29-2 DNX 0.21 | g 5 0.20 0.029
5755-27~1 MNX 0.41 | M 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.20 | M 0.20 0.046
606-20-2 2,6-Dinitrotoluene 0.039 1 U 0.20 0.039
35572-78-2 2-Amino-4, 6~dinitrotoluene 4,5 | M 0.20 0.021
19406-51-0 4-Amino-2, 6-dinitrotoluene 4.3 | M 0.20 0.022
99-99-0 4-Nitrotoluene 0.058 | U 0.20 0.058
88-72-2 2-Nitrotoluene 0.032 | U 0.20 0.032
55-63-0 Nitroglycerin 1.4 | U 4.0 1.4
CAS NO. SURROGATE $REC Q LIMITS
528-29-0 1,2-Dinitrobenzene 120 | | 75-130
FORM I 8330B
Page 445 of 1448 12/02/2013




FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-95852-1

SDG No.:

Client Sample ID: 54MW10 DL Lab Sample ID: 680-95852-1 DL

Matrix: Water Lab File ID: PAEGV029.D

Analysis Method: 8330B Date Collected: 11/05/2013 09:55
Extraction Method: 8330-Prep Date Extracted: 11/12/2013 09:06
Sample wt/vol: 500 (mL) Date Analyzed: 11/22/2013 01:46

Con. Extract Vol.: 10000 (uL) Dilution Factor: 3

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6 (mm)

GPC Cleanup: (Y/N) N

% Moisture:

Analysis Batch No.: 64795 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
118-96-7 2,4,6-Trinitrotoluene 50 | M 0.60 0.069
121-82-4 RDX 21 1 M 0.60 0.13
CAS NO. SURROGATE $REC Q LIMITS
528-29-0 1,2-Dinitrobenzene 119 ] ‘ 75-130

FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-95852-1

SDG No.:

Client Sample ID: 54RB11513 Lab Sample ID: 680-95852-2

Matrix: Water Lab File ID: PAEGV031.D

Analysis Method: 8330B Date Collected: 11/05/2013 09:55

Extraction Method: 8330-Prep Date Extracted: 11/12/2013 09:06

Sample wt/vol: 500 (mL) Date Analyzed: 11/22/2013 03:01

Con. Extract Vol.: 10000 (ul) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 64795 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13880-04~6 TNX 0.031 } U 0.20 0.031
99-65~0 1,3~Dinitrobenzene 0.028 | U 0.20 0.028
118-96-7 2,4,6-Trinitrotoluene 0.18 | M J "‘:Y 0.20 0.023
80251-29-2 DNX 0.029 | U 0.20 0.029
5755-27~1 MNX 0.018 | UM 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.046 | U 0.20 0.046
606-20-2 2,6~Dinitrotoluene 0.32 | M J j 0.20 0.039
35572-78-2 2-Amino-4, 6-dinitrotoluene 0.021 | U 0.20 0.021
19406-51-0 4-Amino-2, 6—dinitrotoluene 0.077 | M J j 0.20 0.022
99-939-0 4-Nitrotoluene 0.058 | U 0.20 0.058
88-~72-2 2-Nitrotoluene 0.032 | UM 0.20 0.032
55-63-0 Nitroglycerin 1.41 0 4.0 1.4
121-82-4 RDX 0.044 | U 0.20 0.044
CAS NO. SURROGATE $REC 0 LIMITS
528-29-0 1,2-Dinitrobenzene | 102 ] [ 75-130
FORM I 8330B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-95852-1

SDG No.:

Client Sample ID: 54MW13 Lab Sample ID: 680-95852-3

Matrix: Water Lab File ID: PAEGV032.D

Analysis Method: 8330B Date Collected: 11/05/2013 11:25

Extraction Method: 8330-Prep Date Extracted: 11/12/2013 09:06

Sample wt/vol: 500 (mL) Date BAnalyzed: 11/22/2013 03:38

Con. Extract Vol.: 10000 {ul) Dilution Factor: 1

Injection Volume: 150 (ulL) GC Column: C-18 ID: 4.6 {mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 647895 Units: ug/L

CAS NO, COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.20 | J ‘j— 0.20 0.031
99-65-0 1,3-Dinitrobenzene 0.74 | M J w3 0.20 0.028
118-96-7 2,4,6-Trinitrotoluene 9.8 | M 0.20 0.023
80251-29-2 DNX 0.17 | M J j 0.20 0.029
5755-27-1 MNX 0.064 | J “j’ 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.046 | UM 0.20 0.046
606-20-2 2,6-Dinitrotoluene 0.11 | MJ B 0.20 0.039
35572-78-2 2-Amino-4, 6-dinitrotoluene 1.6 | M 0.20 0.021
19406-51-0 4-Amino-2, 6-dinitrotoluene 1.3 | M 0.20 0.022
99-99-0 4-Nitrotoluene 0.058 U 0.20 0.058
88-72-2 2-Nitrotoluene 0.032 | U 0.20 0.032
55-63-0 Nitroglycerin 1.4 | T 4.0 1.4
121-82-4 RDX 4.0 MU ) 0.20 0.044
CAS NO. SURROGATE $REC Q LIMITS
528-29-0 1,2-DPinitrobenzene 113 | M 75-130
FORM I 8330B
Page 483 of 1448 12/02/2013




FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-95852-1

SDG No.:

Client Sample ID: 54MW2 Lab Sample ID: 680-95852-4

Matrix: Water Lab File ID: PAEGV033.D

Analysis Method: 8330B Date Collected: 11/05/2013 13:00

Extraction Method: 8330-Prep Date Extracted: 11/12/2013 09:06

Sample wt/vol: 500 (mL) Date Analyzed: 11/22/2013 04:15

Con. Extract Vol.: 10000 (ulL) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 64795 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.031 | UM 0.20 0.031
99-65-0 1,3-Dinitrobenzene 0.064 | T M :T 0.20 0.028
118~96-7 2,4,6~-Trinitrotoluene 0.46 | M 0.20 0.023
80251-29-2 DNX 0.029 | U 0.20 0.029
5755-27-1 MNX 0.018 | U 0.20 0.018
121-14-2 2,4~Dinitrotoluene 0.046 | UM 0.20 0.046
606-20-2 2,6-Dinitrotoluene 0.039 | U 0.20 0.039
35572-78~2 2-Amino—-4, 6-dinitrotoluene 0.73 | M 0.20 0.021
19406-51-0 4-Amino-2, 6-dinitrotoluene 0.45 | M 0.20 0.022
99-99-0 4-Nitrotoluene 0.058 | U 0.20 0.058
88~72-2 2-Nitrotoluene 0.032 ] U0 0.20 0.032
55~-63-0 Nitroglycerin 1.4 |0 4.0 1.4
121-82-4 RDX 0.075 | g M 3 0.20 0.044 |
CAS NO. SURROGATE SREC ‘ Q ‘ LIMITS
528-29-0 1,2-Dinitrobenzene 106’ [ 75-130
FORM I 8330B
Page 499 of 1448 12/02/2013




FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-95852-1

SDG No.:

Client Sample ID: 54MW12 Lab Sample ID: 680-95852-5

Matrix: Water Lab File ID: PAEGV035.D

Analysis Method: 8330B Date Collected: 11/05/2013 14:15

Extraction Method: 8330-Prep Date Extracted: 11/12/2013 09:06

Sample wt/vol: 500 (mL) Date Analyzed: 11/22/2013 05:30

Con. Extract Vol.: 10000 (uL) Dilution Factor: 1

Injection Volume: 150 (ul) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 64795 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.58 | g M K 0.20 0.031
99-65-0 1,3-Dinitrobenzene 1.4 | J M L_ 0.20 0.028
118-96-7 2,4,6-Trinitrotoluene 17 1 M 0.20 0.023
80251~-29-2 DNX 0.25 | M J j 0.20 0.029
5755-27-1 MNX 0.092 | J j‘ 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.20 | M J =) 0.20 0.046
606-20-2 2,6-Dinitrotoluene 0.039 | U 0.20 0.039
35572-78-2 2-Amino-4, 6-dinitrotoluene 8.0 | M 0.20 0.021
19406-51-0 4-Amino-2, 6-dinitrotoluene 4.4 | M 0.20 0.022
99-99-0 4-Nitrotoluene 0.058 | U 0.20 0.058
88-72-2 2-Nitrotoluene 0.19 | M g ’5' 0.20 0.032
55-63-0 Nitroglycerin 1.41U04Jg (VN 4.0 1.4
121-82-4 RDX 0.54 | J M ‘/\ 0.20 0.044
CAS NO. SURROGATE $REC Q LIMITS
528-29-0 1,2-Dinitrobenzene 124 l ! 75-130
FORM I 8330B
Page 519 of 1448 12/02/2013




FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Burlington Job No.: 680-95852-1

SDG No.:

Client Sample. ID: 54TM12 Lab Sample ID: 680-95852-6

Matrix: Water Lab File ID: PAEGV037.D

Analysis Method: 8330B Date Collected: 11/05/2013 14:15

Extraction Method: 8330-Prep Date Extracted: 11/12/2013 09:06

Sample wt/vol: 500 (mL) Date Analyzed: 11/22/2013 06:45

Con. Extract Vol.: 10000 (ul) Dilution Factor: 1

Injection Volume: 150 (ulL) GC Column: C-18 ID: 4.6 (mm)

% Moisture: GPC Cleanup: (Y/N) N

Analysis Batch No.: 64795 Units: ug/L

CAS NO. COMPOUND NAME RESULT Q LOQ DL
13980-04-6 TNX 0.59 | M 0.20 0.031
99-65-0 1,3-Dinitrobenzene 1.4 MJ v 0.20 0.028
118-96~7 2,4,6-Trinitrotoluene 18 | M 0.20 0.023
80251-29-2 DNX 0.25 | M J "j 0.20 0.029
5755-27-1 MNX 0.096 | J j 0.20 0.018
121-14-2 2,4-Dinitrotoluene 0.046 | UM 0.20 0.046
606-20~2 2,6~Dinitrotoluene 0.039 | U 0.20 0.039
35572-78-2 2-Amino-4, 6-dinitrotoluene 8.1 | M 0.20 0.021
19406-51-0 4-Amino-2, 6-dinitrotoluene 4.5 | M 0.20 0.022
99-99-0 4-Nitrotoluene 0.058 | U 0.20 0.058
88~-72-2 2-Nitrotoluene 0.065 | M J b 0.20 0.032
55-63-0 Nitroglycerin 1.4 | U 4.0 1.4
121-82-4 RDX 0.51 | M J ":)— 0.20 0.044
CAS NO. SURROGATE $REC Q LIMITS
528-29-0 1,2-Dinitrobenzene ; 133 ] ‘ 75-130
FORM I 8330B
Page 541 of 1448 12/02/2013




CB&! Federal Services, LLC

4696 Millennium Drive, Suite 320
Belcamp, Maryland 21017

Tel: +1 (410) 273-7100

Fax: +1 (410) 273-7103
Eric.malarek@CBIlfederalservices.com

MEMORANDUM

TO: Tim Leahy, CB&l Federal Services, LLC (CB&l) Radford Army Ammunition Plant (RFAAP)
Project Manager

FROM: Eric Malarek, CB&I Project Chemist

SUBJECT: RFAAP Data Validation — Chloride, Chlorate, Chiorite, Nitrate, and Sulfate
Test America Laboratories, Inc., SDG 680-95852

DATE: June 16, 2014

The purpose of this memorandum is to present the data validation report for the samples collected at
Main Manufacturing Area at RFAAP for SWMU54 RFI/IM on November 5, 2013. Samples were analyzed
for chlorite and chlorate using USEPA Method 300.1 and for chloride, nitrate, and sulfate using USEPA
Method 300.0. A total of six aqueous samples (includes one rinse blank) were validated. The sample IDs

are.

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
54MW10 680-95852-1 54MW?2 680-95852-4
54RB11513 680-95852-2 54MW12 680-95852-5
54MW13 680-95852-3 54TM12 680-95852-6

Data were reviewed and validated using a combination of project QAPP, DoD Quality Systems Manual for
Environmental Laboratories, Final Version 4.2, October 25, 2010 (DoD, 2010), and method-specific
criteria. The data qualifier scheme was consistent with the Region /Il Modifications to the National
Functional Guidelines for Inorganic Data Review (April, 1993). Parameters evaluated are presented in
Table 1. Data associated with parameters in compliance with quality control specifications have not been
qualified. Data associated with parameters that did not comply with quality control specifications and
directly impacted project data have been qualified in accordance with USEPA Region Il specifications.




Table 1 Laboratory Performance Criteria

Qualified Parameter
Data

Yes

Holding Times and Preservation

Initial and Continuing Calibration

Blank Analysis

System Monitoring Compounds
Laboratory Control Sample

Laboratory Duplicate Sample

Matrix Spike and Spike Duplicate

Field Duplicate Sample

Quantitation Verification and Data Review

X ||| x| x| x|x|Z

The quality of data collected in support of this sampling activity is considered acceptable.

KQ/CL/ ¢ / (6 / [

Eric Malarek, Chemist Date .




RFAAP VALIDATION REPORT
ANIONS REVIEW
SDG 680-95852

I-Holding Times and Preservation
The primary objective is to ascertain the validity of results based on the holding time of the sample from

time of collection to time of sample analysis. Holding time criteria; Cool 4°C+2°C and 28 days for sulfate,
chloride, and chlorate; Cool 4°C+2°C and 14 days for chlorite; and Cool to 4°C+2°C with H,SO, to pH<2
and 2 days for nitrate. The dates and times were compared between the sample collection and laboratory

analysis (USEPA criteria).

» Temperature Review: The temperature blank was sent with each cooler and recorded by the lab upon
receipt. For samples collected on 11/05/13, the coolers were received on 11/06/13 by the primary
laboratory (Test America Laboratories, Inc.) at 3.8°C, 4.0°C, and 5.0°C. All criteria were met. No

qualifiers were applied.

s Holding Time Review: Samples were collected on 11/05/13. The samples were analyzed on
11/06/13 and 11/07/13 for nitrate analysis; on 11/12/13 and 11/13/13 for chloride and sulfate analysis;
on 11/9/13 for chlorite analysis; and on 11/15/13 for chlorate analysis, respectively.  Sample
collection dates may be found on the attached form 1s. All criteria were met. No qualifiers were

applied.

Il-Initial and Continuing Calibration

Requirements for satisfactory instrument calibration are established to ensure that the instrument is
capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is
capable of acceptable performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Chloride, nitrate, and sulfate: 1 — blank
5 — standards (r>0.995 or r*20.99)
ICV/CCV (90-110%)
Method Reporting Limit (MRL) (75-125%)

Chlorite and chlorate: 1 — blank
5 — standards (r>0.995 or r*20.99; RSD<15%)

ICV/CCV (s15%D)

s Chloride, sulfate, and nitrate analysis was calibrated on 11/01/13 using linear equation techniques to
calculate final calculations. Chlorite analysis was calibrated on 10/27/13 using linear regression with
final concentrations determined using external calibration factor techniques. Chlorate analysis was
calibrated on 11/13/13 using linear regression with final concentrations determined using external
calibration factor techniques. All coefficients of determinations were r’20.99 for chloride, chlorite,
chlorate, sulfate, and nitrate. All ICV/ICCVIMRL criteria were met for all anions and runs. No
qualifiers were applied. Samples 54MW10 (680-95852-1), 54RB11513 (680-95852-2), 54MW13
(680-95852-3), 54MW?2 (680-95852-4), 54MW12 (680-95852-5), and 54TM12 (680-95852-8) apply to
these initial and continuing calibrations.




lli-Blank Analysis
The purpose of blank analyses is to determine the presence and magnitude of contamination problems

resulting from field and laboratory activities. One method blank per analytical batch must be run on each
instrument used to analyze samples. Calibration blanks were analyzed initially and at a 10% frequency
thereafter for each batch. No contaminants should be detected in any of the associated blanks >MDL.
The DoD QSM criteria specifies all concentrations should be less than “ZMRL (<MRL for common
laboratory contaminants methylene chioride, acetone, toluene, 2-butanone, and phthalate esters) and
<2MDL for the calibration blanks. Positive sample results are reported and qualified “B”, if the
concentration of the compound in the sample is <10 times (10x) the maximum amount in any blank for the
common laboratory contaminants methylene chloride, acetone, 2-butanone, and phthalate esters, or 5
times (6X) the maximum amount for other target compounds. Table 2 summarizes the blank
contamination analysis. Action levels are based upon dilution factor of one. The rinse blank 54RB11513
(680-95852-2) applies to all samples in this SDG.

Table 2 Blank Contamination Analysis Summary

Analysis Analysis QC Blank ID Max Conc. | Action Level B qualified samples
Date mg/L mg/L (for this SDG)
11/12/13 Chloride ICB/CCBs <LOD NA None
1112113 Sulfate ICB/CCBs <LOD NA None
11/13/13 Sulfate ICB/CCBs <LOD NA None
11/06/13 Nitrate ICB/CCBs <LOD NA None
11/12113 Chloride MB 680-302842/17 <¥MRL NA None
11/12/13 Sulfate MB 680-302842/17 <¥:MRL NA None
11/1313 Sulfate MB 680-303027/5 <¥:MRL NA None
11/06/13 Nitrate MB 680-302042/54 <¥MRL NA None
11/12113 Chloride 54RB11513 <¥2MRL NA None
11/12/13 Sulfate 54RB11513 <¥sMRL NA None
11/06/13 Nitrate 54RB11513 <¥%:MRL NA None
Analysis Analysis QC Blank ID Max Conc. | Action Level B qualified samples
Date Hg/L pa/L (for this SDG)
11/09/13 Chlorite ICB/CCBs <LOD NA None
11/15/13 Chlorate ICB/CCBs <LOD NA None
11/09/13 Chiorite MB 680-302151/29 <¥%:MRL NA None
11/15/13 Chlorate MB 680-303452/5 <¥:MRL NA None
11/09/13 Chlorite 54RB11513 <¥%:MRL NA None
11/15/13 Chlorate 54RB11513 <¥%MRL NA None

LOD = Limit of Detection

MRL = Method Reporting Limit .
MDL = Method Detection Limit

NA = Not Applicable

IV-System Monitoring Compound (Surrogates)

Laboratory performance on individual samples is established by means of spiking activities. Surrogates
were performed for chlorite analysis. The percent recovery (%R) for all samples and blanks must be
within the laboratory control limits. DoD surrogate recovery limits are specified in Table G-3 of the DoD
QSM (DoD, 2010). If the surrogate is not listed, then the laboratory criteria shall be used.

Chlorite and chlorate:  Dichloroacetic acid (DCAA) (90-115%)

o  All criteria were met for all reported samples. No qualifiers were applied.




V-Laboratory Control Sample and Laboratory Control Sample Duplicate

The laboratory control sample (LCS) and LCSD serve as a monitor of the overall performance of each
step during the analysis, including the sample preparation. LCS and LCSD are generated to determine
long-term precision and accuracy of the analytical method on various matrices and to demonstrate
acceptable compound recovery by the laboratory at the time of sample analysis. Per DoD QSM, all
LCS/LCSD results must fall within the specified control limits:

Chloride, nitrate, and sulfate:  90-110%; RPD=<30% (DOD QSM = 80-120%; RPD=20%)
Chlorite and chlorate: 85-115%; RPD<10% (DOD QSM = None Listed)

e Samples LCS 680-302842/18 and LCSD 680-302842/19 were used as the aqueous LCS/LCSD for
chloride and sulfate analysis on 11/12/13. All criteria were met. No qualifiers were applied. Samples
54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW?2 (680-95852-4), 54MW12 (680-95852- :
5), and 54TM12 (680-95852-6) apply to this LCS/LCSD for chloride and sulfate. Sample 54MW10
(680-95852-1) applies to this LCS/LCSD for chloride.

¢ Samples LCS 680-303027/6 and LCSD 680-303027/7 were used as the aqueous LCS/LCSD for
sulfate analysis on 11/13/13. All criteria were met. No qualifiers were applied. Sample 54MW10

(680-95852-1) applies to this LCS/LCSD.

e Samples LCS 680-302042/55 and LCSD 680-302042/56 were used as the aqueous LCS/LCSD for
nitrate analysis on 11/06/13. All criteria were met. No qualifiers were applied. Samples 54MW10
(680-95852-1), 54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-95852-4),
54MW12 (680-95852-5), and 54TM12 (680-95852-6) apply to this LCS/LCSD.

» Samples LCS 680-302151/31 and LCSD 680-302151/32 were used as the aqueous LCS/LCSD for
chlorite analysis on 11/09/13. All criteria were met. No qualifiers were applied. Samples 54MW10
(680-95852-1), 54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-95852-4),
54MW12 (680-95852-5), and 54TM12 (680-95852-6) apply to this LCS/LCSD.

s Samples LCS 680-303452/7 and LCSD 680-303452/8 were used as the aqueous LCS/L.CSD for
chlorate analysis on 11/15/13. All criteria were met. No qualifiers were applied. Samples 54MW10
(680-95852-1), 54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-95852-4),
54MW12 (680-95852-5), and 54TM12 (680-95852-6) apply to this LCS/LCSD.

Vi-Duplicate Sample Analysis

Duplicate sample determinations are used to demonstrate acceptable method precision by the laboratory
at the time of analysis. Duplicate analysis is performed to generate data in order to determine the long-
term precision ‘of the analytical method on various matrices. Per DoD QSM, RPDs must be within

established control limits (s20%RPD).

+ No site lab duplicate was performed with this SDG; therefore, was not evaluated.




VII-Matrix Spike and Matrix Spike Duplicate

Matrix spikes (MSs) and MSDs are generated to determine long-term precision and accuracy of the
analytical method on various matrices and to demonstrate acceptable compound recovery by the
laboratory at the time of sample analysis. Specific criteria include the analyses of matrix spike samples at
a frequency of one MS/MSD per 20 samples or preparatory batch of similar matrix. Per DoD QSM,
MS/MSD recoveries and RPDs should be within the specified limits:

Chlioride, nitrate, and sulfate:  90-110%; RPD<30% (DOD QSM = 80-120%; RPD<20%)
Chlorite and chlorate: 75-125%; RPD=10% (DOD QSM = None Listed)

e Sample 54MW12 (680-95852-5) was used as the aqueous MS/MSD for chloride and sulfate analysis
on 11/12/13. All criteria were met. No qualifiers were applied. Samples 54MW10 (680-95852-1),
54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW?2 (680-95852-4), 54MW12 (680-95852-
5), and 54TM12 (680-95852-6) apply to this MS/MSD.

e Sample 54MW12 (680-95852-5) was used as the aqueous MS/MSD for nitrate analysis on 11/06/13.
All criteria were met. No qualifiers were applied. Samples 54MW10 (680-95852-1), 54RB11513
(680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-95852-4), 54MW12 (680-95852-5), and
54TM12 (680-95852-8) apply to this MS/MSD.

e Sample 54MW12 (680-95852-5) was used as the aqueous MS/MSD for chiorite analysis on 11/09/13.
All criteria were met. No qualifiers were applied. Samples 54MW10 (680-95852-1), 54RB11513
(680-95852-2), 54MW13 (680-95852-3), 54MW?2 (680-95852-4), 54MW12 (680-95852-5), and
54TM12 (680-95852-6) apply to this MS/MSD.

s Sample 54MW12 (680-95852-5) was used as the aqueous MS/MSD for chlorate analysis on
11/16/13. All criteria were met. No qualifiers were applied. Samples 54MW10 (680-95852-1),
54RB11513 (680-95852-2), 54MW13 (680-95852-3), 54MW2 (680-95852-4), 54MW12 (680-95852-
5), and 54TM12 (680-95852-6) apply to this MS/MSD.

Vlil-Field Duplicate Sample Analysis

Field duplicates were collected to identify the cumulative precision of the sampling and analytical process
and sent to the laboratory blind. The RPD was calculated only for those analytes which were detected at
levels exceeding the method reporting limits in both samples of the duplicate pair. Analytes that were
qualified rejected (R-qualified) in either sample of the duplicate pair were excluded from the duplicate
assessment. Precision control criterion was established at 256% RPD for the aqueous samples.

e Field groundwater sample duplicate pair 54MW12 (680-95852-5) and 54TM12 (680-95852-6) was
analyzed for anion analysis in this SDG. All detected anions found in the sample and its duplicate
pair and associated %RPD are noted in Table 3. All other target anions were non-detect for the
duplicate pair. All criteria were met. No qualifiers were applied.

Table 3 Field Precision Analysis Hits Summary for Anions for
Duplicate Pair 54MW12 (680-95852-5) and 54TM12 (680-95852-6)

Compound Original Sample (mg/L) Duplicate Pair (mg/L) %RPD
Chioride 5.4 5.4 0.0
Nitrate as N 1.1 1.1 0.0
Sulfate 26 26 0.0




IX-Quantitation Verification and Data Review
The accuracy of analytical results is verified through the calculation of several parameters. The following

calculations were performed for verification.

s The percent difference (%D) between the calculated and the reported values should be within 10%.

e Any sample value >MDL and <MRL or <3*MDL (whichever is greater) was qualified as estimated, “J.”
Sample: 54MW10 (680-95852-1), sulfate

Y=mX+b

Y = Sample Area

m = slope of curve

X = Concentration (mg/L)
b = Y-intercept

DF = Dilution Factor

Given:

m = 14523818

b =-46274.385

Y = Area = 412126713
DF=2

X =28.38 mg/L * DF = 28.38 mg/L *2 = 57 mg/L
Reported concentration = 57 mg/L

%D = 0.0%

Values were within 10% difference.

Sample: LCS 680-302151/31, chlorite
Conc. pug/L = (Amt * DF * Vt) / (CF * Vo)

where: Amt = the response on column (ng/mL) of the sample
CF = Calibration Factor (from initial calibration)
Vit = volume of final extract (mL)
DF = dilution factor
Vo = volume of the sample extracted (mL)

Conc. pg/L = (6737256 ng/mL * 1 * 5 mL)/(51396.7663 * 5 mL)
=112 ng/mL =112 pg/L

Reported concentration = 112 pg/L
%D = 0.0%
Values were within 10% difference.




Sample: LCS 680-303452/7, chlorate
Conc. ng/L = (Amt * DF * Vt) / (CF * Vo)

where: Amt = the response on column (ng/mL) of the sample
CF = Calibration Factor (from initial calibration)
Vit = volume of final extract (mL)
DF = dilution factor
Vo = volume of the sample extracted (mL)

Conc. ug/L = (2438540 ng/mL * 1 * &5 mL)/ (48884.4503 * 5 mL)
=49.9 ng/mL = 49.9 ng/L

‘Reported concentration = 49.9 ug/L
%D = 0.0%
Values were within 10% difference.




Laboratory and Data Validation Qualifiers

Qualifier | Definition
Laboratory Qualifiers’
No Code Confirmed identification.

U Undetected at the limit of detection: The associated data value is the
limit of detection, adjusted by any dilution factor used in the analysis.

J Estimated: The analyte was positively identified; the quantitation is
estimation.

B Blank contamination: The analyte was detected above one-half the
reporting limit in an associated blank.

N Non-target analyte: The analyte is a tentatively identified compound
(using mass spectroscopy).

Q One or more quality control criteria failed.

USEPA Region Il Data Validation Qualifiers”

R Unreliable result. Analyte may or may not be present in the sample.
Supporting data necessary to confirm result.

B Not detected substantially above the level of the reported in laboratory
or field blanks.

J Analyte present. Reported value may not be accurate or precise.

uJ Not detected, quantitation limit may be inaccurate or imprecise.

N Tentative Identification. Consider present. Special methods may be to
confirm its presence or absence in future sampling efforts.

NJ Qualitative identification questionable due to poor resolution.
Presumptively present at approximate quantity.

K Analyte present. Reported value may be biased high. Actual value is
expected to be lower.

L Analyte present. Reported value may be biased low. Actual value is
expected to be higher.

UL Not detected, quantitation limit is probably higher.

The noted laboratory qualifiers are a minimum. If a laboratory has more and they are consistent with DoD and properly defined, the
laboratory may use them. Data qualifiers may be combined when appropriate. Ref.; DOD Quality Systems Manual for Environmental

Laboratories, Final Version 4.2 (DoD, 2010).
*The USEPA data validation qualifiers are referenced from Region Il Modifications to the National Functional Guidelines for

Inorganic Data Review (April, 1993).
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54MW10 Lab Sample ID: 680-95852-1
Matrix: Water Lab File ID: 1112131507-21.d
Analysis Method: 300.0 Date Collected: 11/05/2013 09:55
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 11/12/2013 15:07
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 1(ul) GC Column:; Dionex AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Bnalysis Batch No.: 302842 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
16887-00-6 Chloride 4.6 | M 0.50 ‘ 0.25
FORM I 300.0
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54MW10 Lab Sample ID: 680-95852-1
Matrix: Water Lab File ID: 1113131531-15.d
Analysis Method: 300.0 Date Collected: 11/05/2013 09:55
Extraction Method: Date Extracted:
Sample wt/vol: 5 (mL) Date Analyzed: 11/13/2013 15:31
Con. Extract Vol.: 5(mL) Dilution Factor: 2
Injection Volume: 1(ul) GC Column: Dionex AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Bnalysis Batch No.: 303027 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808-79-8 Sulfate 57| M I 1.0 0.50

FORM I 300.0
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54MW10 Lab Sample ID: 680-95852-1

Matrix: Water Lab File ID: 1106132301-64.d

Bnalysis Method: 300.0 Date Collected: 11/05/2013 09:55
Extraction Method: Date Extracted:

Sample wt/vol: 5(mL) Date Analyzed: 11/06/2013 23:01

Con. Extract Vol.: 5(mL) Dilution Factor: 1

Injection Volume: 1 (ul) GC Column: AS18 ID: 4 (mm)

% Moisture: GPC Cleanup: (Y/N) N

G

Analysis Batch No.: 302042 Units: mg/L
CAS NO. COMPOUND NAME RESULT 0 LOQ DL
14797-55-8 Nitrate as N 0.67 | [ 0.050 | 0.025

FORM I 300.0
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestBAmerica Savannah Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54MW10 Lab Sample ID: 680-95852-1
Matrix: Water Lab File ID: 1109130435-110.d
Analysis Method: 300.1B Date Collected: 11/05/2013 09:55
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 11/09/2013 04:35
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 302151 Units: ug/L
CAS NO. COMPOUND NAME RESULT ’ Q LOQ DL 1
14998-27-7 Chlorite 3.7]U | 20 | 3.7
CAS NO. SURROGATE FREC ’ Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 99’ 90-115 AJ
FORM I 300.1B
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54MW10 Lab Sample ID: 680-95852~1
Matrix: Water Lab File ID: 1115131620-11.d
Analysis Method: 300.1B Date Collected: 11/05/2013 09:55
Extraction Method: Date Extracted:
Sample wt/vol: 5 (mL) Date Analyzed: 11/15/2013 16:20
Con. Extract Vol.: 5(nL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex ASS-HC ID: 2 {mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 303452 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
7790~93-4 Chlorate 2.1 | U 10 | 2.1
FORM I 300.1B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestRmerica Savannah

Job No.: 680-95852-1

SDG No.:
Client Sample ID: 54RB11513
Matrix: Water

300.0

Analysis Method:

Extraction Method:

Sample wt/vol: 5{mL)

Con. Extract Vol.: 5(mL)

Injection Volume: 1(uL)

% Moisture:

Lab Sample ID: 680-95852-2

Lab File ID: 1112131520-22.d

Date Collected: 11/05/2013 09:55

Date Extracted:

Date Analyzed: 11/12/2013 15:20

Dilution Factor: 1

GC Column: Dionex AS18 ID: 4 (mm)

GPC Cleanup: (Y/N) N

Bnalysis Batch No.: 302842 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808-79-8 Sulfate 0.25 1 U 0.50 0.25
16887-00-6 Chlozride 0.25 | U 0.50 0.25
FORM I 300.0
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah

SDG No.:

Job No.: 680-95852-1

Client Sample ID: 54RB11513

Matrix: Water

Analysis Method: 300.0

Extraction Method:

Sample wt/vol: 5(mL)

Con. Extract Vol.: 5 (mL)

Injection Volume: 1(ulL)

% Moisture:

Lab Sample ID: 680-95852-2

Lab File ID: 1106132317-65.d

Date Collected: 11/05/2013 09:55

Date Extracted:

Date Analyzed: 11/06/2013 23:17

Dilution Factor: 1

GC Column: AS18 ID: 4 (mm)

GPC Cleanup: (Y/N) N

Analysis Batch No.: 302042 Units: mg/L
CAS NO. COMPOUND NAME RESULT 0 1L0Q DL
14797-55-8 Nitrate as N 0.025[ U ] 0.050 0.025
FORM I 300.0
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54RB11513 Lab Sample ID: 680-95852-2
Matrix: Water Lab File ID: 1109130511-111.d
Analysis Method: 300.1B Date Collected: 11/05/2013 09:55
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 11/09/2013 05:11
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 302151 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite 3.7]U | 20 | 3.7
CAS NO. SURROGATE FREC ‘ Q LIMITS
79-43-6 Dichloroacetic acid(Surx) 101 | ’ 90-115
FORM I 300.1B
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Lab Name: TestAmerica Savannah Job No.: 680-95852-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.:

Client Sample ID:

Matrix: Water

54RB11513 Lab Sample ID: 680-95852-2

Lab File ID: 1115131656-12.d

Analysis Method: 300.1B Date Collected: 11/05/2013 09:55
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 11/15/2013 16:56
Con. Extract Vol.: 5(mL) Dilution Factor:
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 303452 Units: ug/L
CAS NO. COMPOUND NAME RESULT LOQ DL
7790-93-4 Chlorate 2.1]vu 10 | 2.1
FORM I 300.1B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestPmerica Savannah

Job No.: 680-95852-1

SDG No.:
Client Sample ID: 54MW13
Matrix: Water

300.0

Analysis Method:

Extraction Method:

Sample wt/vol: 5(mL)

Con. Extract Vol.: 5(mL)

Injection Volume: 1(ul)

% Moisture:

Lab Sample ID: 680-95852-3

Lab File ID: 1112131532-23.d

Date Collected: 11/05/2013 11:25

Date Extracted:

Date Analyzed: 11/12/2013 15:32

Dilution Factor: 1

GC Column: Dionex AS18 ID: 4 (mm)

GPC Cleanup: (Y/N) N

BAnalysis Batch No.: 302842 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808-79-8 Sulfate 39 | M 0.50 0.25
16887-00~-6 Chloride 4.3 | M 0.50 0.25
FORM I 300.0
12/02/2013

Page 224 of 1448




FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah

SDG No.:

Job No.: 680-95852-1

Client Sample ID: -54MW13

Matrix: Water

Analysis Method: 300.0

Extraction Method:

Sample wt/vol: 5 (mL)

Con. Extract Vol.: 5(mL)

Injection Volume: 1 (ul)

% Moisture:

Lab Sample ID: 680-95852-3

Lab File ID: 1106132332-66.d

Date Collected: 11/05/2013 11:25

Date Extracted:

Date Analyzed: 11/06/2013 23:32

Dilution Factor: 2

GC Column: AS18 ID: 4 (mm)

GPC Cleanup:(Y/N) N

Analysis Batch No.: 302042 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-55-8 Nitrate as N 0.45 I l 0.10 0.050
FORM I 300.0
12/02/2013
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54MW13 Lab Sample ID: 680-35852-3
Matrix: Water Lab File ID: 1109130547-112.d
Analysis Method: 300.1B Date Collected: 11/05/2013 11:25
Extraction Method: Date Extracted:
Sample wt/vol: 5 (mL) Date Analyzed: 11/09/2013 05:47
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 {mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 302151 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite 3.7]u [ 20 | 3.7
CAS NO. SURROGATE FREC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 97] l 90-115
FORM I 300.1B
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Lab Name: TestAmerica Savannah

FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Job No.: 680-95852~-1

SDG No.:
Client Sample ID: 54MW13 Lab Sample ID: 680-95852-3
Matrix: Watexr Lab File ID: 1115131730-13.d
Analysis Method: 300.1B Date Collected: 11/05/2013 11:25
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 11/15/2013 17:30
Con. Extract Vol.: 5 (mL) Dilution Factor:
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 303452 Units: ug/L
CAS NO. COMPOUND NAME RESULT LOQ DL
7790-93-4 Chlorate 4.2 U 20 | 4.2
FORM I 300.1B
12/02/2013
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah

SDG No.:

Job No.: 680-95852-1

Client Sample ID: 54MW2

Matrix: Water

Analysis Method: 300.0

Extraction Method:

Sample wt/vol: 5(mL)

Con. Extract Vol.: 5(mL)

Injection Volume: 1({uL)

% Moisture:

Lab Sample ID: 680-95852-4

Lab File ID: 1112131544-24.d

Date Collected: 11/05/2013 13:00

Date Extracted:

Date Analyzed: 11/12/2013 15:44

Dilution Factor: 1

GC Column: Dionex AS18 ID: 4 (mm)

GPC Cleanup: (Y/N) N

Bnalysis Batch No.: 302842 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808~-79-8 Sulfate 29 | M 0.50
16887-00-6 Chloride 5.6 | M 0.50

FORM I 300.0
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Lab Name: TestAmerica Savannah Job No.: 680-95852-1

FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

SDG No.:

Client Sample ID: 54MW2

Matrix: Water

Lab Sample ID: 680-95852-4

Lab File ID: 1106132348-67.d

Analysis Method: 300.0

Date Collected: 11/05/2013 13:00

Extraction Method:

Date Extracted:

Sample wt/vol: 5(mL) Date Analyzed: 11/06/2013 23:48
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 1 (ul) GC Column: AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 302042 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-55-8 Nitrate as N 0.25 l 0.050 l 0.025
FORM I 300.0
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54MW2 Lab Sample ID: 680-95852-4
Matrix: Water Lab File ID: 1109130624-113.d
Analysis Method: 300.1B Date Collected: 11/05/2013 13:00
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Rnalyzed: 11/09/2013 06:24
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 {mm)
% Moisture: GPC Cleanup: (Y/N)} N
Analysis Batch No.: 302151 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite 3.7]U ] 20 | 3.7
CAS NO. SURROGATE SREC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 105 | ] 90-115

FORM I 300.1B
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah

SDG No.:

Job No.: 680~-95852-1

Client Sample ID: 54MW2

Matrix: Water

Analysis Method: 300.1B

Extraction Method:

Sample wt/vol: 5(mL)

Con. Extract Vol.: 5(mL)

Injection Volume: 50 (ul)

% Moisture:

Lab Sample ID: 680-95852-4

Lab File ID: 1115131805-14.d

Date Collected: 11/05/2013 13:00

Date Extracted:

Date Analyzed: 11/15/2013 18:05

Dilution Factor: 1

GC Column: Dionex AS9-HC ID: 2 (mm)

GPC Cleanup: (Y/N) N

7790-93-4 Chlorate

Analysis Batch No.: 303452 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
2.1]U | 10 |

FORM I 300.1B
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah

SDG No.:

Job No.: 680-95852-1

Client Sample ID: 54MW12

Matrix: Water

Bnalysis Method: 300.0

Extraction Method:

Sample wt/vol: 5(mL)

Con. Extract Vol.: 5(mL)

Injection Volume: 1{uL)

% Moisture:

Lab Sample ID: 680-95852-5

Lab File ID: 1112131557-25.d

Date Collected: 11/05/2013 14:15

Date Extracted:

Date Analyzed: 11/12/2013 15:57

Dilution Factor: 1

GC Column: Dionex AS18 ID: 4 (mm)

GPC Cleanup: (Y/N) N

Bnalysis Batch No.: 302842 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808-79-8 Sulfate 26 | M 0.50 0.25
16887-00-6 Chloride 5.4 | M 0.50 0.25
FORM I 300.0
12/02/2013
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54MW12 Lab Sample ID: 680-95852-5
Matrix: Water Lab File ID: 1107130034-70.d
Analysis Method: 300.0 Date Collected: 11/05/2013 14:15
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 11/07/2013 00:34
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 1 (ul) GC Column: AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N)
Analysis Batch No.: 302042 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14797-55-8 Nitrate as N 1.1 ] 0.050 | 0.025
FORM I 300.0
12/02/2013

Page 351 of 1448




FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestBAmerica Savannah Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54MW12 Lab Sample ID: 680-95852~5
Matrix: Water Lab File ID: 1109130700-114.d
Analysis Method: 300.1B Date Collected: 11/05/2013 14:15
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 11/09/2013 07:00
Con. Extract Vol.: 5 (mL) Dilution Factor: 1
Injection Volume: 50 (uL) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 302151 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite 3.7 U0 20 3.7
CAS NO. SURROGATE %REC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 103 90-115
FORM I 300.1B
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-95852~1
SDG No.:
Client Sample ID: 54MW12 Lab Sample ID: 680-95852-5
Matrix: Water Lab File ID: 1115131839-15.d
Bnalysis Method: 300.1B Date Collected: 11/05/2013 14:15
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 11/15/2013 18:39
Con. Extract Vol.: 1.0 (mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 303452 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
7790-93-4 Chlorate 2.1]vU 10 2.1
FORM I 300.1B
12/02/2013
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FORM 1

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54TM12 Lab Sample ID: 680-95852-6
Matrix: Water Lab File ID: 1112131634-28.d
Analysis Method: 300.0 Date Collected: 11/05/2013 14:15
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Analyzed: 11/12/2013 16:34
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 1(ulL) GC Column: Dionex AS18 ID: 4 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Bnalysis Batch No.: 302842 Units: mg/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14808-79-8 Sulfate 26 | M 0.50 0.25
16887-00-6 Chloride 5.4 | M 0.50 0.25
FORM I 300.0
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Lab Name: TestAmerica Savannah

FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Job No.: 680-95852-1

SDG No.:

Client Sample ID: 54TM12

Lab Sample ID:

Matrix: Water

Lab File ID:

680-95852-6

1107130120-73.d

Analysis Method: 300.0

Date Collected:

Extraction Method:

Date Extracted:

11/05/2013 14:15

Sample wt/vol: 5(mL) Date Analyzed: 11/07/2013 01:20
Con. Extract Vol.: 5(mL) Dilution Factor:
Injection Volume: 1 (ulL) GC Column: AS1S8 ID: 4 (mm)
% Moilsture: GPC Cleanup: (Y/N)
Analysis Batch No.: 302042 Units: mg/L
CAS NO. COMPOUND NAME RESULT LOQ DL
14797-55-8 Nitrate as N 1.1 0.050 | 0.025
FORM I 300.0
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FORM I

HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-95852~1
SDG No.:
Client Sample ID: 54TM12 Lab Sample ID: 680-95852-6
Matrix: Water Lab File ID: 1109130849-117.d
Analysis Method: 300.1B Date Collected: 11/05/2013 14:15
Extraction Method: Date Extracted:
Sample wt/vol: 5(mL) Date Rnalyzed: 11/08/2013 08:49
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mam)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 302151 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
14998-27-7 Chlorite 3.7]U | 20 | 3.7
CAS NO. SURROGATE FREC Q LIMITS
79-43-6 Dichloroacetic acid(Surr) 100 90-115
FORM I 300.1B
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Lab Name: TestAmerica Savannah Job No.: 680-95852-1
SDG No.:
Client Sample ID: 54TM12 Lab Sample ID: 680-95852-6
Matrix: Water Lab File ID: 1115132022-18.d
Analysis Method: 300.1B Date Collected: 11/05/2013 14:15
Extraction Method: Date Extracted:
Sample wt/vol: 5 (mL) Date Analyzed: 11/15/2013 20:22
Con. Extract Vol.: 5(mL) Dilution Factor: 1
Injection Volume: 50 (ul) GC Column: Dionex AS9-HC ID: 2 (mm)
% Moisture: GPC Cleanup: (Y/N) N
Analysis Batch No.: 303452 Units: ug/L
CAS NO. COMPOUND NAME RESULT Q LOQ DL
7790-93-4 Chlorate 2.1]U [ 10 | 2.1
FORM I 300.1B
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