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Microbac Laboratories
Case Narrative

Login Number: 014100924
Department: Conventionals
Analyst: Ethan Tidd

METHOD

Analysis Water: EPA 415.1/SM5310C/SW846 9060 (Total Organic Carbon)
Soil: Lloyd-Khan Methodology

HOLDING TIMES

Sample Analysis: All holding times were met.

PREPARATION

Sample preparation proceeded normally.

BATCH QAIQC

Method Blank: All acceptance criteria were met.

Laboratory Control Sample: All acceptance criteria were met.

Duplicates: All acceptance criteria were met.

Matrix Spikes: All acceptance criteria were met.

SAMPLES

Samples: All acceptance criteria were met.

| certify that this data package is in compliance with the terms and conditions agreed to by the client and Microbac
Laboratories Inc., both technically and for completeness, except for the conditions noted above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or designated person, as
verified by the following signature.

Narrative ID: 90840
Approved By: Deanna Hesson
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Certificate of Analysis

Lab Report #: 114100924

Lab Project #: 3070.001

Project Name: Draper Aden Associates

Lab Contact: Michelle Taylor

Sample #: 114100924-02 PrePrep Method: N/A Instrument: TOC-VWP
ClientID: 13MW3 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497144 Analyst: EPT Run Date: 10/20/2014 11:49
Collect Date: 10/13/2014 10:00 Dilution: 1 File ID: TC10202014.006
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Total Organic Carbon TOC 13.0 1.00 0.500
Total Organic Carbon Repl 3.08 1.00 0.500
Total Organic Carbon Rep2 4.30 1.00 0.500
Total Organic Carbon Rep3 8.43 1.00 0.500
Total Organic Carbon Rep4 36.3 1.00 0.500
Sample #: L14100924-03 PrePrep Method: N/A Instrument: TOC-VWP
Client ID: 13MW3 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497333 Analyst: EPT Run Date: 10/21/2014 13:49
Collect Date: 10/13/2014 10:00 Dilution: 1 File ID: TC10212014.006
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Organic Carbon, Dissolved TOC 7.23 1.00 0.500
Organic Carbon, Dissolved Repl 5.52 1.00 0.500
Organic Carbon, Dissolved Rep2 7.43 1.00 0.500
Organic Carbon, Dissolved Rep3 6.18 1.00 0.500
Organic Carbon, Dissolved Rep4 9.80 1.00 0.500
Sample #: 114100924-04 PrePrep Method: N/A Instrument: TOC-VWP
ClientID: 13MW4 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497144 Analyst: EPT Run Date: 10/20/2014 12:34
Collect Date: 10/13/2014 11:50 Dilution: 1 File ID: TC10202014.007
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Total Organic Carbon TOC 4.94 1.00 0.500
Total Organic Carbon Repl 3.83 1.00 0.500
Total Organic Carbon Rep2 4.98 1.00 0.500
Total Organic Carbon Rep3 2.81 1.00 0.500
Total Organic Carbon Rep4 8.14 1.00 0.500
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Lab Report #: 114100924
Lab Project #: 3070.001
Project Name: Draper Aden Associates

Lab Contact: Michelle Taylor

Certificate of Analysis

Sample #: 114100924-05 PrePrep Method: N/A Instrument: TOC-VWP
ClientID: 13MW4 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497333 Analyst: EPT Run Date: 10/21/2014 14:40
Collect Date: 10/13/2014 11:50 Dilution: 1 File ID: TC10212014.007
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Organic Carbon, Dissolved TOC 7.47 1.00 0.500
Organic Carbon, Dissolved Repl 5.04 1.00 0.500
Organic Carbon, Dissolved Rep2 6.82 1.00 0.500
Organic Carbon, Dissolved Rep3 8.83 1.00 0.500
Organic Carbon, Dissolved Rep4 9.18 1.00 0.500
Sample #: L14100924-06 PrePrep Method: N/A Instrument: TOC-VWP
Client ID: 13MWDUP Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497144 Analyst: EPT Run Date: 10/20/2014 13:20
Collect Date: 10/13/2014 12:00 Dilution: 1 File ID: TC10202014.008
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Total Organic Carbon TOC 3.34 1.00 0.500
Total Organic Carbon Repl 2.34 1.00 0.500
Total Organic Carbon Rep2 3.13 1.00 0.500
Total Organic Carbon Rep3 3.25 1.00 0.500
Total Organic Carbon Rep4 4.64 1.00 0.500
Sample #: 114100924-07 PrePrep Method: N/A Instrument: TOC-VWP
ClientID: 13MWDUP Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497333 Analyst: EPT Run Date: 10/21/2014 15:30
Collect Date: 10/13/2014 12:00 Dilution: 1 File ID: TC10212014.008
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Organic Carbon, Dissolved TOC 5.89 1.00 0.500
Organic Carbon, Dissolved Repl 5.37 1.00 0.500
Organic Carbon, Dissolved Rep2 5.83 1.00 0.500
Organic Carbon, Dissolved Rep3 5.57 1.00 0.500
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Lab Report #:
Lab Project #:

Project Name:

L14100924
3070.001

Draper Aden Associates

Lab Contact: Michelle Taylor
Certificate of Analysis
‘ Analyte CAS # Result Qual RL MDL
‘ Organic Carbon, Dissolved Rep4 6.79 1.00 0.500
Sample #: 114100924-08 PrePrep Method: N/A Instrument: TOC-VWP
ClientID: 13MW5 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497144 Analyst: EPT Run Date: 10/20/2014 14:05
Collect Date: 10/13/2014 13:00 Dilution: 1 File ID: TC10202014.009
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Total Organic Carbon TOC 2.18 1.00 0.500
Total Organic Carbon Repl 2.05 1.00 0.500
Total Organic Carbon Rep2 1.80 1.00 0.500
Total Organic Carbon Rep3 2.13 1.00 0.500
Total Organic Carbon Rep4 2.74 1.00 0.500
Sample #: L14100924-09 PrePrep Method: N/A Instrument: TOC-VWP
Client ID: 13MWS5 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497333 Analyst: EPT Run Date: 10/21/2014 16:19
Collect Date: 10/13/2014 13:00 Dilution: 1 File ID: TC10212014.009
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Organic Carbon, Dissolved TOC 8.72 1.00 0.500
Organic Carbon, Dissolved Repl 3.52 1.00 0.500
Organic Carbon, Dissolved Rep2 3.90 1.00 0.500
Organic Carbon, Dissolved Rep3 4.32 1.00 0.500
Organic Carbon, Dissolved Rep4 23.1 1.00 0.500
Sample #: 114100924-10 PrePrep Method: N/A Instrument: TOC-VWP
ClientID: 13MW5 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497144 Analyst: EPT Run Date: 10/20/2014 14:49
Collect Date: 10/13/2014 13:00 Dilution: 1 File ID: TC10202014.010
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Total Organic Carbon TOC 11.7 1.00 0.500
Total Organic Carbon Repl 115 1.00 0.500
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Lab Report #:
Lab Project #:

Project Name:

L14100924
3070.001

Draper Aden Associates

Lab Contact: Michelle Taylor
Certificate of Analysis
Analyte CAS # Result Qual RL MDL
Total Organic Carbon Rep2 11.3 1.00 0.500
Total Organic Carbon Rep3 11.8 1.00 0.500
Total Organic Carbon Rep4 12.4 1.00 0.500
Sample #: L14100924-11 PrePrep Method: N/A Instrument: TOC-VWP
ClientID: 13MW5 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497333 Analyst: EPT Run Date: 10/21/2014 17:04
Collect Date: 10/13/2014 13:00 Dilution: 1 File ID: TC10212014.010
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Organic Carbon, Dissolved TOC 12.3 1.00 0.500
Organic Carbon, Dissolved Repl 11.9 1.00 0.500
Organic Carbon, Dissolved Rep2 121 1.00 0.500
Organic Carbon, Dissolved Rep3 12.8 1.00 0.500
Organic Carbon, Dissolved Rep4 124 1.00 0.500
Sample #: 114100924-12 PrePrep Method: N/A Instrument: TOC-VWP
Client ID: 13MWS5 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497144 Analyst: EPT Run Date: 10/20/2014 15:34
Collect Date: 10/13/2014 13:00 Dilution: 1 File ID: TC10202014.011
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Total Organic Carbon TOC 12.0 1.00 0.500
Total Organic Carbon Repl 11.4 1.00 0.500
Total Organic Carbon Rep2 11.9 1.00 0.500
Total Organic Carbon Rep3 11.8 1.00 0.500
Total Organic Carbon Rep4 12.8 1.00 0.500

Sample #:
Client ID:
Matrix:
Workgroup #:
Collect Date:
Sample Tag:

L14100924-13
13MW5

Water
WG497333
10/13/2014 13:00
01
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PrePrep Method: N/A
Prep Method: 9060A
Analytical Method: 9060A
Analyst: EPT
Dilution: 1
Units: mg/L
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Instrument: TOC-VWP
Prep Date: N/A
Cal Date: 07/16/2014 12:00
Run Date: 10/21/2014 17:49
File ID: TC10212014.011
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Lab Report #: 114100924
Lab Project #: 3070.001
Project Name: Draper Aden Associates

Lab Contact: Michelle Taylor

Certificate of Analysis

Analyte CAS # Result Qual RL MDL
Organic Carbon, Dissolved TOC 13.1 1.00 0.500
Organic Carbon, Dissolved Repl 11.7 1.00 0.500
Organic Carbon, Dissolved Rep2 12.6 1.00 0.500
Organic Carbon, Dissolved Rep3 12.7 1.00 0.500
Organic Carbon, Dissolved Rep4 15.4 1.00 0.500
Sample #: 114100924-14 PrePrep Method: N/A Instrument: TOC-VWP
ClientID: 13MW6 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497144 Analyst: EPT Run Date: 10/20/2014 16:19
Collect Date: 10/13/2014 14:05 Dilution: 1 File ID: TC10202014.012
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Total Organic Carbon TOC 4.20 1.00 0.500
Total Organic Carbon Repl 3.46 1.00 0.500
Total Organic Carbon Rep2 4.18 1.00 0.500
Total Organic Carbon Rep3 4.75 1.00 0.500
Total Organic Carbon Rep4 4.41 1.00 0.500
Sample #: L14100924-15 PrePrep Method: N/A Instrument: TOC-VWP
Client ID: 13MW6 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497333 Analyst: EPT Run Date: 10/21/2014 18:34
Collect Date: 10/13/2014 14:05 Dilution: 1 File ID: TC10212014.012
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Organic Carbon, Dissolved TOC 7.08 1.00 0.500
Organic Carbon, Dissolved Repl 6.53 1.00 0.500
Organic Carbon, Dissolved Rep2 7.09 1.00 0.500
Organic Carbon, Dissolved Rep3 6.17 1.00 0.500
Organic Carbon, Dissolved Rep4 8.53 1.00 0.500
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Certificate of Analysis

Lab Report #: 114100924

Lab Project #: 3070.001

Project Name: Draper Aden Associates

Lab Contact: Michelle Taylor

Sample #: 114100924-16 PrePrep Method: N/A Instrument: TOC-VWP
ClientID: 13MW7 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497144 Analyst: EPT Run Date: 10/20/2014 17:04
Collect Date: 10/13/2014 14:55 Dilution: 1 File ID: TC10202014.013
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Total Organic Carbon TOC 3.04 1.00 0.500
Total Organic Carbon Repl 2.78 1.00 0.500
Total Organic Carbon Rep2 231 1.00 0.500
Total Organic Carbon Rep3 3.25 1.00 0.500
Total Organic Carbon Rep4 3.84 1.00 0.500
Sample #: L14100924-17 PrePrep Method: N/A Instrument: TOC-VWP
Client ID: 13MW?7 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497333 Analyst: EPT Run Date: 10/21/2014 19:21
Collect Date: 10/13/2014 14:55 Dilution: 1 File ID: TC10212014.013
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Organic Carbon, Dissolved TOC 4.18 1.00 0.500
Organic Carbon, Dissolved Repl 3.65 1.00 0.500
Organic Carbon, Dissolved Rep2 3.71 1.00 0.500
Organic Carbon, Dissolved Rep3 3.87 1.00 0.500
Organic Carbon, Dissolved Rep4 5.49 1.00 0.500
Sample #: 114100924-18 PrePrep Method: N/A Instrument: TOC-VWP
ClientID: 13MW8 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497144 Analyst: EPT Run Date: 10/20/2014 18:09
Collect Date: 10/13/2014 11:00 Dilution: 1 File ID: TC10202014.016
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Total Organic Carbon TOC 2.03 1.00 0.500
Total Organic Carbon Repl 1.66 1.00 0.500
Total Organic Carbon Rep2 1.91 1.00 0.500
Total Organic Carbon Rep3 2.06 1.00 0.500
Total Organic Carbon Rep4 2.50 1.00 0.500
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Lab Report #: 114100924
Lab Project #: 3070.001
Project Name: Draper Aden Associates

Lab Contact: Michelle Taylor

Certificate of Analysis

Sample #: 114100924-19 PrePrep Method: N/A Instrument: TOC-VWP
ClientID: 13MW8 Prep Method: 9060A Prep Date: N/A
Matrix: Water Analytical Method: 9060A Cal Date: 07/16/2014 12:00
Workgroup #: WG497333 Analyst: EPT Run Date: 10/21/2014 20:27
Collect Date: 10/13/2014 11:00 Dilution: 1 File ID: TC10212014.016
Sample Tag: 01 Units: mg/L
Analyte CAS # Result Qual RL MDL
Organic Carbon, Dissolved TOC 3.34 1.00 0.500
Organic Carbon, Dissolved Repl 3.07 1.00 0.500
Organic Carbon, Dissolved Rep2 2.95 1.00 0.500
Organic Carbon, Dissolved Rep3 3.30 1.00 0.500
Organic Carbon, Dissolved Rep4 4.05 1.00 0.500
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2.2.1.2 QC Summary Data

Page 300

L14100924 / Revision: 0 / 387 total pages Generated: 10/29/2014 14:15



Total Organic Carbon Example Calculations
(Direct Readout Parameter)

(Readout)/(dilution) = mg/L
where:
Readout = direct readout from the instrument
dilution = dilution in decimal form (ex. 1/5 dilution = 0.2)
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Checklist ID: 94534
Microbac Laboratories Inc.

Data Checklist

Date: 20-OCT-2014
Analyst: EPT
Analyst: NA
Method: TOC
Instrument: TOC-VWP
Curve Workgroup: NA

Runlog ID:
Analytical Workgroups: WG497144

Calibration/Linearity 07/16/14
Second Source Check

ICV/CCV (std)

ICB/CCB

Blank

LCS/LCS Dup

MS/MSD

Duplicate

Upload Results

Client Forms

IQC Violation Sheet

Case Narratives

Signed Raw Data

STD/LCS on benchsheet

Check for compliance with method and project specific requirements
Check the completeness of reported information

Check the information for the report narrative

Primary Reviewer EPT
Secondary Reviewer DIH

XX XXX X

XXX X

Comments

Primary Reviewer: Secondary Reviewer:
21-0OCT-2014 23-0CT-2014
CHECKLIST1 - Modified 03/05/2008
Generated: OCT-23-2014 14:02:13
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Checklist ID: 94548
Microbac Laboratories Inc.

Data Checklist

Date: 21-OCT-2014
Analyst: EPT
Analyst: NA
Method: TOC
Instrument: TOC-VWP
Curve Workgroup: NA

Runlog ID:
Analytical Workgroups: WG497334 WG497333

Calibration/Linearity 07/16/14
Second Source Check

ICV/CCV (std)

ICB/CCB

Blank

LCS/LCS Dup

MS/MSD

Duplicate

Upload Results

Client Forms

IQC Violation Sheet

Case Narratives

Signed Raw Data

STD/LCS on benchsheet

Check for compliance with method and project specific requirements
Check the completeness of reported information

Check the information for the report narrative

Primary Reviewer EPT
Secondary Reviewer DIH

XXX XXX (X

XXX XX

Comments

Primary Reviewer: Secondary Reviewer:
22-0CT-2014 27-0CT-2014
CHECKLIST1 - Modified 03/05/2008
Generated: OCT-27-2014 07:59:58
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Anal ytical Method: 9060A
Logi n Nunber:L14100924

M cr obac Laboratories Inc.

HOLDI NG Tl MES

EQUI VALENT TO AFCEE FORM 9

AAB#: WA97144

1D Dat e TCLP Time |[Max | Q Extr act Tinme |[Max | Q Run Tine | Max
Cdient ID Col | ected Dat e Hel d |Hold Dat e Hel d |Hol d Dat e Hel d |Hol d
13MAB 02 |10/13/14 0/20/2014 7.1 28 10/20/14| 7.1 28
13MM 04 [10/13/14 0/ 20/ 2014 28 10/ 20/ 14 28
13MADUP 06 |10/13/14 0/20/2014 7.1 28 10/20/14| 7.1 28
13MN\b 08 |10/13/14 0/ 20/ 2014 28 10/ 20/ 14 28
13M\b 10 [10/13/14 0/20/2014 7.1 28 10/20/14| 7.1 28
13MN\b 12 [10/13/14 0/20/2014 7.1 28 10/20/14| 7.1 28
13MN6 14 [10/13/14 0/20/2014 7.1 28 10/20/14| 7.1 28
13MWF 16 [10/13/14 0/20/2014 7.1 28 10/20/14| 7.1 28
13MA8 18 [10/13/14 0/20/2014 7.3 28 10/20/14| 7.3 28
* = SEE PRQJECT QAPP REQUI REMENTS
HOLD _TI MES - Mbdified 03/06/2008
PDF File | D 3828722
Report generated 10/22/2014 10: 20
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Anal ytical Method: 9060A
Logi n Nunber:L14100924

M cr obac Laboratories Inc.

HOLDI NG Tl MES

EQUI VALENT TO AFCEE FORM 9

AAB#: WA97333

1D Dat e TCLP Time |[Max | Q Extr act Tinme |[Max | Q Run Tine | Max
Cdient ID Col | ected Dat e Hel d |Hold Dat e Hel d |Hol d Dat e Hel d |Hol d
13MAB 03 |10/13/14 0/ 21/ 2014 8.2 28 10/21/14| 8.2 28
13MM 05 [10/13/14 0/21/2014 8.1 28 10/21/14| 8.1 28
13MADUP 07 |10/13/14 0/21/2014 8.1 28 10/21/14| 8.1 28
13MN\b 09 |10/13/14 0/21/2014 8.1 28 10/21/14| 8.1 28
13M\b 11 [10/13/14 0/ 21/ 2014 8.2 28 10/ 21/14| 8.2 28
13MN\b 13 [10/13/14 0/ 21/ 2014 8.2 28 10/21/14| 8.2 28
13MN6 15 [10/13/14 0/ 21/ 2014 8.2 28 10/21/14| 8.2 28
13MWF 17 [10/13/14 0/ 21/ 2014 8.2 28 10/21/14| 8.2 28
13MA8 19 [10/13/14 0/ 21/ 2014 8.4 28 10/21/ 14| 8.4 28
* = SEE PRQJECT QAPP REQUI REMENTS
HOLD _TI MES - Mbdified 03/06/2008
PDF File | D: 3832804
Report generated 10/24/2014 10: 16
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M crobac Laboratories Inc.

METHOD BLANK SUMVARY

Logi n Number: 114100924 Work Group: WA97144
Bl ank File I D: TC10202014. 003 Bl ank Sanpl e | D Wx497144-01
Prep Date: 10/ 20/ 14 09:57 I nstrunent | D TOC VWP
Anal yzed Date: 10/ 20/ 14 09: 57 Met hod: 9060A
Anal yst : EPT

This Method Bl ank Applies To The Fol |l owi ng Sanpl es:

Client ID Lab Sanple ID Lab File ID Ti me Anal yzed TAG
LCS WA9/7144-02 TC10202014. 004 10/ 20/ 14 10: 31 01
LCSs2 WA97144- 03 TC10202014. 005 10/ 20/ 14 11:10 01
13MAB L14100924- 02 TC10202014. 006 10/ 20/ 14 11: 49 01
13MM L14100924- 04 TC10202014. 007 10/ 20/ 14 12: 34 01
13MADUP L14100924- 06 TC10202014. 008 10/ 20/ 14 13: 20 01
13MAb L14100924- 08 TC10202014. 009 10/ 20/ 14 14:05 01
13MAb L14100924- 10 TC10202014. 010 10/ 20/ 14 14: 49 01
13MAB L14100924- 12 TC10202014. 011 10/ 20/ 14 15: 34 01
13M\6 L14100924- 14 TC10202014. 012 10/ 20/ 14 16: 19 01
13MW7 L14100924- 16 TC10202014. 013 10/ 20/ 14 17:04 01
13MA8 L14100924- 18 TC10202014. 016 10/ 20/ 14 18:09 01

Report Name: BLANK_SUMVARY
PDF File | D: 3828723
Report generated 10/22/2014 10: 20
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M crobac Laboratories Inc.

METHOD BLANK SUMVARY

Logi n Number: 114100924 Work Group: WA97333
Bl ank File 1D:TC10212014. 003 Bl ank Sanpl e | D Wx497333-01
Prep Date: 10/21/14 11:56 I nstrunent | D TOC VWP
Anal yzed Date: 10/21/14 11:56 Met hod: 9060A
Anal yst : EPT

This Method Bl ank Applies To The Fol |l owi ng Sanpl es:

Client ID Lab Sanple ID Lab File ID Ti me Anal yzed TAG
LCS WA97333- 02 TC10212014. 004 10/ 21714 12:31 01
LCSs2 WA97333- 03 TC10212014. 005 10/ 21/ 14 13:10 01
13MAB L14100924- 03 TC10212014. 006 10/ 21/ 14 13: 49 01
13MM L14100924- 05 TC10212014. 007 10/ 21/ 14 14: 40 01
13MADUP L14100924- 07 TC10212014. 008 10/ 21/ 14 15:30 01
13MAb L14100924- 09 TC10212014. 009 10/ 21/ 14 16:19 01
13MAb L14100924- 11 TC10212014. 010 10/ 21/ 14 17:04 01
13MAb L14100924- 13 TC10212014. 011 10/ 21/ 14 17: 49 01
13M\6 L14100924- 15 TC10212014. 012 10/ 21/ 14 18: 34 01
13MW7 L14100924- 17 TC10212014. 013 10/ 21/ 14 19: 21 01
13MA8 L14100924- 19 TC10212014. 016 10/ 21/ 14 20: 27 01

Report Name: BLANK_SUMVARY
PDF File | D: 3832805
Report generated 10/24/2014 10: 16
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M crobac Laboratories Inc.
METHOD BLANK REPORT

Logi n Nunber:L14100924 Prep Date: 10/20/14 09:57 Sanpl e | D: WA97144-01
I nstrurment | D TOC- VWP Run Date: 10/20/14 09:57 Prep Method: 9060A
File | D: TC10202014. 003 Anal yst : EPT Met hod: 9060A
Wor kgroup (AAB#) : WA97144 Matri x: Water 2 Units:ng/L
Contract #: Cal ID:TOC- W- 16-JUL-14
Anal ytes MDL RL Concentration Di lution Qualifier
Total Organic Carbon 0. 500 1.00 0. 500 1 U
Total Organic Carbon Repl 0.500 1.00 0.500 1 U
Total Organic Carbon Rep2 0.500 1.00 0.500 1 U
Total Organic Carbon Rep3 0. 500 1.00 0.500 1 U
Total Organic Carbon Rep4 0. 500 1.00 0. 500 1 U
MDL Met hod Detection Limt
RL Reporting/ Practical Quantitation Limt
ND Anal yte Not detected at or above reporting limt
* | Anal yte concentrati on| > RL

Report Name: BLANK
PDF I D: 3828724
22- OCT- 2014 10: 20
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Logi n Nunber:L14100924

M crobac Laboratories Inc.

METHOD BLANK REPORT

Prep Date: 10/21/14 11:56

I nstrunent | D: TOC- VWP

Run Date:10/21/14 11:56

File 1 D: TC10212014. 003

Anal yst : EPT

Wor kgr oup ( AAB#) : WA97333

Matri x: Wat er

Sanpl e | D: WA97333-01
Prep Met hod: 9060A

Met hod: 9060A
Units:ng/L

Contract #: Cal ID:TOC- W- 16-JUL-14
Anal ytes MDL RL Concentration Di lution Qualifier

Or gani ¢ Car bon, Dissol ved 0. 500 1.00 0. 500 1 U
Or gani ¢ Carbon, Dissolved Repl 0.500 1.00 0.500 1 U
Or gani ¢ Carbon, Dissol ved Rep2 0.500 1.00 0.500 1 U
Or gani ¢ Carbon, Dissolved Rep3 0. 500 1.00 0.500 1 U
Organi ¢ Carbon, Dissolved Rep4 0. 500 1.00 0. 500 1 U

MDL Met hod Detection Limt

RL Reporting/ Practical Quantitation Limt

ND Anal yte Not detected at or above reporting limt

* | Anal yte concentrati on| > RL

Report Name: BLANK

PDF I D: 3832806

24- OCT- 2014 10: 16
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M crobac Laboratories Inc.
LABORATORY CONTROL SAMPLE (LCS)

Logi n Number: L14100924 Anal yst : EPT Prep Met hod: 9060A
I nstrunent | D: TOC- VWP Mat ri x: Wat er Met hod: 9060A
Wor kgr oup ( AAB#) : W497144 Units:nog/L
QC Key: STD Lot #: STD67086

Sanmpl e | D: WA97144-02 LCS File I D TC10202014. 004 Run Date: 10/20/ 2014 10:31
Sampl e | D: WA497144-03 LCS2 File |1 D: TC10202014. 005 Run Date: 10/ 20/ 2014 11:10

LCS LCS2 %Rec RPD
Analytes Known | Found | % REC | Known | Found | %REC | %P | Limts fLm Q

otal Organic Carbon 25.0 23.5 94. 1 25.0 23.4 93. 4 0.725] 85 - 115 | 15
Total Organic Carbon Repl 23.7 23.1 2.39 | 865 - 115 | 15 | *
Total Organic Carbon Rep2 23.6 23.2 1.64 | 85 - 115 | 15 | *
Total Organic Carbon Rep3 23.2 23.4 0.779] 85 - 115 | 15 |*
Total Organic Carbon Rep4 23.6 23.6 0.258] 85 - 115 | 15 |*

LCS_LCS2 - Modified 03/06/2008
PDF File | D 3828725
Report generated: 10/22/2014 10:20
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M crobac Laboratories Inc.
LABORATORY CONTROL SAMPLE (LCS)

Logi n Number: L14100924 Anal yst : EPT Prep Met hod: 9060A
I nstrunent | D: TOC- VWP Mat ri x: Wat er Met hod: 9060A
Wor kgr oup ( AAB#) : WA97333 Units:nog/L
QC Key: STD Lot #: STD67086

Sanmpl e | D: WA97333-02 LCS File I D TC10212014. 004 Run Date: 10/21/2014 12:31
Sampl e | D: W497333-03 LCS2 File 1D TC10212014. 005 Run Date: 10/21/2014 13:10

LCS LCS2 %Rec RPD
Analytes Known | Found | % REC | Known | Found | %REC | %P | Limts fLm Q

Organi ¢ Carbon, Dissolved 25.0 23.1 92. 4 25.0 22.8 91.3 1.13 | 85 - 115 | 15
Organi ¢ Carbon, Dissolved Repl 23.2 22.8 1.61 | 85 - 115 | 15 | *
Organi ¢ Carbon, Dissolved Rep2 23.3 22.8 1.83 | 85 - 115 | 15 | *
Organi ¢ Carbon, Dissolved Rep3 23.3 22.8 2.24 | 85 - 115 | 15 |*
Organi ¢ Carbon, Dissolved Rep4 22.7 22.9 1.12 | 85 - 115 | 15 |*

LCS_LCS2 - Modified 03/06/2008
PDF File | D: 3832807
Report generated: 10/24/2014 10:16
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M crobac Laboratories Inc.
MS/ MSD REPORT

Logi nnum L14100924 Cal ID TOC- VWWP- 16-JUL-14 Wor knum W3497144
I nstrunent | D TOC- VWP Contract #: Prep Met hod: 9060A
Parent 1D:L14100924-08 File | D: TC10202014. 009 Dil:1 Met hod: 9060A
Sanpl e | D: L14100924- 10 M5 File | D: TC10202014. 010 Dl:1 Mat ri x: Wt er
Sanpl e | D: L14100924- 12 MSD File 1 D: TC10202014. 011 Dl:1 Units:ng/L
Ms MS Ms MsD MsD MsD f%Rec RP_D
Anal yte Par ent Spi ked Found %Rec Spi ked Found %Rec YRPD| Limts LimtiQ
otal Organic Carbon 2.18 10.0 11.7 95.5 10.0 12.0 97.7 1.86 |85 - 115| 15
* FAILS %EC LIMT
# FAILS RPD LIMT
MS_MSD - Modi fied 03/06/2008
PDF File | D 3828726
Report generated 10/22/2014 10: 20
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M crobac Laboratories Inc.
MS/ MSD REPORT

Logi nnum L14100924 Cal 1D TOC- VW\P- 16-JUL- 14 Wor knum WA97333
I nstrunent | D TOC- VWP Contract #: Prep Met hod: 9060A
Parent 1D:L14100924-09 File | D: TC10212014. 009 Dil:1 Met hod: 9060
Sanpl e | D: L14100924-11 MS File I D TC10212014. 010 Dl:1 Mat ri x: Wat er
Sanpl e | D: L14100924-13 MSD File I D:TC10212014. 011 Dl:1 Units:ng/L
VB VB VB VED VED VBD %ec | RPD
Anal yte Par ent Spi ked Found %Rec Spi ked Found %Rec YRPD| Limts LimtiQ
Organi c_Carbon, Dissolved 8. 72 10. 0 12.3 35.6 10. 0 13. 1 43.8 |6.46 |85 - 115] 15 |~

* FAILS WREC LIMT
# FAILS RPD LIM T

M5_MSD - Modi fied 03/06/2008
PDF File | D 3832808
Report generated 10/24/2014 10: 16
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3.0 Attachments
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Abridged data package.
Full deliverable available.

Data Package

Pace Project# 35159080
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Pace Analytical Services, Inc.
8 East Tower Circle

Ormond Beach, FL 32174
(386)672-5668

October 31, 2014

Kevin Godwin

Pace Analytical Charlotte
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

RE: Project: 92221168 RAAP OBG October 2014
Pace Project No.: 35159080

Dear Kevin Godwin:

Enclosed are the analytical results for sample(s) received by the laboratory on October 14, 2014.
The results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Sakina Mckenzie for

Ken Overstreet
ken.overstreet@pacelabs.com
Project Manager

Enclosures

cc: Client Services, Pace Analytical Charlotte

REPORT OF LABORATORY ANALYSIS
This report shall lﬁgtg@ ieafo‘get?ed, except in full,

without the written consent of Pace Analytical Services, Inc.. Page 1 of 23



Project:

Pace Project No.: 35159080

CERTIFICATIONS

92221168 RAAP OBG October 2014

Pace Analytical Services, Inc.
8 East Tower Circle

Ormond Beach, FL 32174
(386)672-5668

Ormond Beach Certification IDs
8 East Tower Circle, Ormond Beach, FL 32174
Alabama Certification #: 41320
Arizona Certification #: AZ0735
Colorado Certification: FL NELAC Reciprocity
Connecticut Certification #: PH-0216
Delaware Certification: FL NELAC Reciprocity
Florida Certification #: E83079
Georgia Certification #: 955
Guam Certification: FL NELAC Reciprocity
Hawaii Certification: FL NELAC Reciprocity
lllinois Certification #: 200068
Indiana Certification: FL NELAC Reciprocity
Kansas Certification #: E-10383
Kentucky Certification #: 90050
Louisiana Certification #: FL NELAC Reciprocity
Louisiana Environmental Certificate #: 05007
Maryland Certification: #346
Massachusetts Certification #: M-FL1264
Michigan Certification #: 9911
Mississippi Certification: FL NELAC Reciprocity

Missouri Certification #: 236

Montana Certification #: Cert 0074
Nebraska Certification: NE-OS-28-14
Nevada Certification: FL NELAC Reciprocity
New Hampshire Certification #: 2958

New Jersey Certification #: FL765

New York Certification #: 11608

North Carolina Environmental Certificate #: 667
North Carolina Certification #: 12710
Pennsylvania Certification #: 68-00547
Puerto Rico Certification #: FL01264

South Carolina Certification: #96042001
Tennessee Certification #: TN02974

Texas Certification: FL NELAC Reciprocity

US Virgin Islands Certification: FL NELAC Reciprocity

Virginia Environmental Certification #: 460165
Washington Certification #: C955

West Virginia Certification #: 9962C

Wisconsin Certification #: 399079670

Wyoming (EPA Region 8): FL NELAC Reciprocity

REPORT OF LABORATORY ANALYSIS
This report shall lggtgl@ Eeafogst?ed, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 2 of 23



Project:
Pace Project No.:

92221168 RAAP OBG October 2014
35159080

SAMPLE SUMMARY

Pace Analytical Services, Inc.

8 East Tower Circle

Ormond Beach, FL 32174

(386)672-5668

Lab ID Sample ID Matrix Date Collected Date Received
92221168001 13MW2 Water 10/13/14 00:00 10/14/14 11:15
92221168002 13MW3 Water 10/13/14 10:00 10/14/14 11:15
92221168003 13MW4 Water 10/13/14 11:50 10/14/14 11:15
92221168004 13MWDUP Water 10/13/14 12:00 10/14/14 11:15
92221168005 13MW5 Water 10/13/14 13:00 10/14/14 11:15
92221168006 13MW6 Water 10/13/14 14:05 10/14/14 11:15
92221168007 13MW7 Water 10/13/14 14:55 10/14/14 11:15
92221168008 13MwW8 Water 10/13/14 11:00 10/14/14 11:15

REPORT OF LABORATORY ANALYSIS

This report shall lggtgkg 36‘870\95‘?6(1’ except in full,

without the written consent of Pace Analytical Services, Inc..

Page 3 of 23



SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.

8 East Tower Circle

Ormond Beach, FL 32174

(386)672-5668

Project: 92221168 RAAP OBG October 2014
Pace Project No.: 35159080
Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
92221168001 13MW2 EPA 300.0 CMB 1 PASI-O
EPA 300.1 ADC 2 PASI-O
EPA 300.1 ADC 2 PASI-O
92221168002 13MW3 SM 2320B NMT 1 PASI-O
EPA 300.0 ADC 1 PASI-O
EPA 300.0 AlS, CMB 2 PASI-O
EPA 300.1 ADC 2 PASI-O
EPA 300.1 ADC 2 PASI-O
92221168003 13MwW4 SM 2320B NMT 1 PASI-O
EPA 300.0 ADC 1 PASI-O
EPA 300.0 CMB 2 PASI-O
EPA 300.1 ADC 2 PASI-O
EPA 300.1 ADC 2 PASI-O
92221168004 13MWDUP SM 2320B NMT 1 PASI-O
EPA 300.0 ADC 1 PASI-O
EPA 300.0 CMB 2 PASI-O
EPA 300.1 ADC 2 PASI-O
EPA 300.1 ADC 2 PASI-O
92221168005 13MW5 SM 2320B NMT 1 PASI-O
EPA 300.0 ADC 1 PASI-O
EPA 300.0 AlS, CMB 2 PASI-O
EPA 300.1 ADC 2 PASI-O
EPA 300.1 ADC 2 PASI-O
92221168006 13MW6 SM 2320B NMT 1 PASI-O
EPA 300.0 ADC 1 PASI-O
EPA 300.0 AIS 2 PASI-O
EPA 300.1 ADC 2 PASI-O
EPA 300.1 ADC 2 PASI-O
92221168007 13MwW7 SM 2320B NMT 1 PASI-O
EPA 300.0 ADC 1 PASI-O
EPA 300.0 AlS, CMB 2 PASI-O
EPA 300.1 ADC 2 PASI-O
EPA 300.1 ADC 2 PASI-O
92221168008 13MwW8 SM 2320B NMT 1 PASI-O
EPA 300.0 ADC 1 PASI-O
EPA 300.0 AIS 2 PASI-O
EPA 300.1 ADC 2 PASI-O

REPORT OF LABORATORY ANALYSIS
This report shall lggtd@&eafogst?ed, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 4 of 23



Project:
Pace Project No.:

92221168 RAAP OBG October 2014
35159080

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
8 East Tower Circle

Ormond Beach, FL 32174
(386)672-5668

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
EPA 300.1 ADC 2 PASI-O

REPORT OF LABORATORY ANALYSIS
This report shall lggtglg Serogsc?ed, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 5 of 23



ANALYTICAL RESULTS

Project: 92221168 RAAP OBG October 2014

Pace Project No.: 35159080

Pace Analytical Services, Inc.
8 East Tower Circle

Ormond Beach, FL 32174
(386)672-5668

Sample: 13MW2

Lab ID: 92221168001  Collected: 10/13/14 00:00

Received: 10/14/14 11:15 Matrix: Water

Parameters Results Units Report Limit Prepared Analyzed CAS No. Qual
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride ND mg/L 5.0 10/23/14 19:51 16887-00-6
300.1 Oxihalide IC Anions 14d Analytical Method: EPA 300.1
Chlorite ND ug/L 5.0 10/15/14 19:57
Surrogates
Dichloroacetate (S) 99 % 90-115 10/15/14 19:57 79-43-6
300.1 Oxihalide IC Anions 28d Analytical Method: EPA 300.1
Chlorate ND ug/L 5.0 10/15/14 19:57 7790-93-4
Surrogates
Dichloroacetate (S) 99 % 90-115 10/15/14 19:57 79-43-6

Date: 10/31/2014 12:03 PM

REPORT OF LABORATORY ANALYSIS
This report shall lggtgkg Geafogst?ed, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 6 of 23



Project:
Pace Project No.: 35159080

ANALYTICAL RESULTS

92221168 RAAP OBG October 2014

Pace Analytical Services, Inc.

8 East Tower Circle
Ormond Beach, FL 32174
(386)672-5668

Sample: 13MW3

Lab ID: 92221168002

Collected: 10/13/14 10:00 Received: 10/14/14 11:15 Matrix: Water

Parameters Results Units Report Limit Prepared Analyzed CAS No. Qual
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 227 mg/L 5.0 10/18/14 12:44
300.0 IC Anions Analytical Method: EPA 300.0
Nitrate as N 1.6 mg/L 0.050 10/15/14 06:49 14797-55-8
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride ND mg/L 5.0 10/23/14 20:55 16887-00-6
Sulfate 104 mg/L 10.0 10/27/14 23:48 14808-79-8
300.1 Oxihalide IC Anions 14d Analytical Method: EPA 300.1
Chlorite ND ug/L 5.0 10/15/14 20:41
Surrogates
Dichloroacetate (S) 94 % 90-115 10/15/14 20:41 79-43-6
300.1 Oxihalide IC Anions 28d Analytical Method: EPA 300.1
Chlorate ND ug/L 5.0 10/15/14 20:41 7790-93-4
Surrogates
Dichloroacetate (S) 94 % 90-115 10/15/14 20:41 79-43-6

Date: 10/31/2014 12:03 PM

REPORT OF LABORATORY ANALYSIS

This report shall lggtgkg 7eﬂf°§57ed’ except in full,

without the written consent of Pace Analytical Services, Inc..

Page 7 of 23



ANALYTICAL RESULTS

Pace Analytical Services, Inc.

8 East Tower Circle
Ormond Beach, FL 32174
(386)672-5668

Project: 92221168 RAAP OBG October 2014

Pace Project No.: 35159080

Sample: 13MW4 Lab ID: 92221168003 Collected: 10/13/14 11:50 Received: 10/14/14 11:15 Matrix: Water
Parameters Results Units Report Limit Prepared Analyzed CAS No. Qual

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 202 mg/L 5.0 10/18/14 12:56

300.0 IC Anions Analytical Method: EPA 300.0

Nitrate as N 0.66 mg/L 0.050 10/15/14 07:32 14797-55-8

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Chloride ND mg/L 5.0 10/23/14 21:16 16887-00-6

Sulfate 55.9 mg/L 5.0 10/23/14 21:16 14808-79-8

300.1 Oxihalide IC Anions 14d Analytical Method: EPA 300.1

Chlorite ND ug/L 5.0 10/15/14 21:24

Surrogates

Dichloroacetate (S) 97 % 90-115 10/15/14 21:24 79-43-6

300.1 Oxihalide IC Anions 28d Analytical Method: EPA 300.1

Chlorate ND ug/L 5.0 10/15/14 21:24 7790-93-4

Surrogates

Dichloroacetate (S) 97 % 90-115 10/15/14 21:24 79-43-6

Date: 10/31/2014 12:03 PM

REPORT OF LABORATORY ANALYSIS

This report shall lggtgkg geafogst?ed, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 8 of 23



Project:
Pace Project No.: 35159080

ANALYTICAL RESULTS

92221168 RAAP OBG October 2014

Pace Analytical Services, Inc.

8 East Tower Circle
Ormond Beach, FL 32174
(386)672-5668

Sample: 13MWDUP

Lab ID: 92221168004

Collected: 10/13/14 12:00 Received: 10/14/14 11:15 Matrix: Water

Parameters Results Units Report Limit Prepared Analyzed CAS No. Qual
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 198 mg/L 5.0 10/18/14 13:02
300.0 IC Anions Analytical Method: EPA 300.0
Nitrate as N 0.68 mg/L 0.050 10/15/14 07:53 14797-55-8
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride ND mg/L 5.0 10/23/14 21:38 16887-00-6
Sulfate 56.1 mg/L 5.0 10/23/14 21:38 14808-79-8
300.1 Oxihalide IC Anions 14d Analytical Method: EPA 300.1
Chlorite ND ug/L 5.0 10/15/14 22:08
Surrogates
Dichloroacetate (S) 99 % 90-115 10/15/14 22:08 79-43-6
300.1 Oxihalide IC Anions 28d Analytical Method: EPA 300.1
Chlorate ND ug/L 5.0 10/15/14 22:08 7790-93-4
Surrogates
Dichloroacetate (S) 99 % 90-115 10/15/14 22:08 79-43-6

Date: 10/31/2014 12:03 PM

REPORT OF LABORATORY ANALYSIS

This report shall lggtgkg geafogst?ed, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 9 of 23



Project:
Pace Project No.: 35159080

ANALYTICAL RESULTS

92221168 RAAP OBG October 2014

Pace Analytical Services, Inc.

8 East Tower Circle
Ormond Beach, FL 32174
(386)672-5668

Sample: 13MW5

Lab ID: 92221168005

Collected: 10/13/14 13:00 Received: 10/14/14 11:15 Matrix: Water

Parameters Results Units Report Limit Prepared Analyzed CAS No. Qual
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 208 mg/L 5.0 10/18/14 13:07
300.0 IC Anions Analytical Method: EPA 300.0
Nitrate as N 0.59 mg/L 0.050 10/15/14 08:14 14797-55-8
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride ND mg/L 5.0 10/23/14 21:59 16887-00-6
Sulfate 182 mg/L 25.0 10/28/14 00:52 14808-79-8
300.1 Oxihalide IC Anions 14d Analytical Method: EPA 300.1
Chlorite ND ug/L 5.0 10/15/14 22:51 M1
Surrogates
Dichloroacetate (S) 97 % 90-115 10/15/14 22:51 79-43-6
300.1 Oxihalide IC Anions 28d Analytical Method: EPA 300.1
Chlorate ND ug/L 5.0 10/15/14 22:51 7790-93-4
Surrogates
Dichloroacetate (S) 97 % 90-115 10/15/14 22:51 79-43-6

Date: 10/31/2014 12:03 PM

REPORT OF LABORATORY ANALYSIS

This report shal%eq@%fj%?d, except in full,

without the written consent of Pace Analytical Services, Inc..
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Project:
Pace Project No.: 35159080

ANALYTICAL RESULTS

92221168 RAAP OBG October 2014

Pace Analytical Services, Inc.

8 East Tower Circle
Ormond Beach, FL 32174
(386)672-5668

Sample: 13MW6

Lab ID: 92221168006

Collected: 10/13/14 14:05 Received: 10/14/14 11:15 Matrix: Water

Parameters Results Units Report Limit Prepared Analyzed CAS No. Qual
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 273 mg/L 5.0 10/18/14 13:15
300.0 IC Anions Analytical Method: EPA 300.0
Nitrate as N 0.74 mg/L 0.050 10/15/14 08:36 14797-55-8
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride 7.3 mg/L 5.0 10/28/14 01:14 16887-00-6
Sulfate 196 mg/L 25.0 10/28/14 01:35 14808-79-8
300.1 Oxihalide IC Anions 14d Analytical Method: EPA 300.1
Chlorite ND ug/L 5.0 10/16/14 02:29
Surrogates
Dichloroacetate (S) 102 % 90-115 10/16/14 02:29 79-43-6
300.1 Oxihalide IC Anions 28d Analytical Method: EPA 300.1
Chlorate ND ug/L 5.0 10/16/14 02:29 7790-93-4
Surrogates
Dichloroacetate (S) 102 % 90-115 10/16/14 02:29 79-43-6

Date: 10/31/2014 12:03 PM

REPORT OF LABORATORY ANALYSIS

This report shal%eelrfqﬁj%?d, except in full,

without the written consent of Pace Analytical Services, Inc..
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Project:
Pace Project No.: 35159080

ANALYTICAL RESULTS

92221168 RAAP OBG October 2014

Pace Analytical Services, Inc.

8 East Tower Circle
Ormond Beach, FL 32174
(386)672-5668

Sample: 13MW7

Lab ID: 92221168007

Collected: 10/13/14 14:55 Received: 10/14/14 11:15 Matrix: Water

Parameters Results Units Report Limit Prepared Analyzed CAS No. Qual
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 229 mg/L 5.0 10/18/14 13:21
300.0 IC Anions Analytical Method: EPA 300.0
Nitrate as N 0.93 mg/L 0.050 10/15/14 08:57 14797-55-8
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride ND mg/L 5.0 10/23/14 23:25 16887-00-6
Sulfate 153 mg/L 10.0 10/28/14 01:56 14808-79-8
300.1 Oxihalide IC Anions 14d Analytical Method: EPA 300.1
Chlorite ND ug/L 5.0 10/16/14 03:13
Surrogates
Dichloroacetate (S) 96 % 90-115 10/16/14 03:13 79-43-6
300.1 Oxihalide IC Anions 28d Analytical Method: EPA 300.1
Chlorate ND ug/L 5.0 10/16/14 03:13 7790-93-4
Surrogates
Dichloroacetate (S) 96 % 90-115 10/16/14 03:13 79-43-6

Date: 10/31/2014 12:03 PM

REPORT OF LABORATORY ANALYSIS

This report shal%eq@%fj%?d, except in full,

without the written consent of Pace Analytical Services, Inc..
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Project:
Pace Project No.: 35159080

ANALYTICAL RESULTS

92221168 RAAP OBG October 2014

Pace Analytical Services, Inc.

8 East Tower Circle
Ormond Beach, FL 32174
(386)672-5668

Sample: 13MW8

Lab ID: 92221168008

Collected: 10/13/14 11:00 Received: 10/14/14 11:15 Matrix: Water

Parameters Results Units Report Limit Prepared Analyzed CAS No. Qual
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 200 mg/L 5.0 10/18/14 13:27
300.0 IC Anions Analytical Method: EPA 300.0
Nitrate as N 0.19 mg/L 0.10 10/15/14 07:10 14797-55-8
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride ND mg/L 5.0 10/28/14 02:18 16887-00-6
Sulfate 336 mg/L 25.0 10/28/14 02:39 14808-79-8
300.1 Oxihalide IC Anions 14d Analytical Method: EPA 300.1
Chlorite ND ug/L 5.0 10/16/14 03:57
Surrogates
Dichloroacetate (S) 101 % 90-115 10/16/14 03:57 79-43-6
300.1 Oxihalide IC Anions 28d Analytical Method: EPA 300.1
Chlorate ND ug/L 5.0 10/16/14 03:57 7790-93-4
Surrogates
Dichloroacetate (S) 101 % 90-115 10/16/14 03:57 79-43-6

Date: 10/31/2014 12:03 PM

REPORT OF LABORATORY ANALYSIS

This report shal%eq@%fj%?d, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
8 East Tower Circle

Ormond Beach, FL 32174
(386)672-5668

QUALITY CONTROL DATA

Project: 92221168 RAAP OBG October 2014
Pace Project No.: 35159080

QC Batch: WET/27425 Analysis Method: SM 2320B
QC Batch Method:  SM 2320B Analysis Description: 2320B Alkalinity
Associated Lab Samples: 92221168002, 92221168003, 92221168004, 92221168005, 92221168006, 92221168007, 92221168008

METHOD BLANK: 1032262 Matrix: Water
Associated Lab Samples: 92221168002, 92221168003, 92221168004, 92221168005, 92221168006, 92221168007, 92221168008
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Alkalinity, Total as CaCO3 mg/L ND 5.0 10/18/14 11:30

LABORATORY CONTROL SAMPLE: 1032263

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Alkalinity, Total as CaCO3 mg/L 250 248 99 90-110
SAMPLE DUPLICATE: 1032264
35159499001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 73.2 75.0 2 20
SAMPLE DUPLICATE: 1032265
92221168002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 227 231 2 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shal%gejﬁm%?d, except in full,
Date: 10/31/2014 12:03 PM without the written consent of Pace Analytical Services, Inc.. Page 14 of 23



Pace Analytical Services, Inc.
8 East Tower Circle

Ormond Beach, FL 32174
(386)672-5668

QUALITY CONTROL DATA

Project: 92221168 RAAP OBG October 2014
Pace Project No.: 35159080

QC Batch: WETA/40312 Analysis Method: EPA 300.0
QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions
Associated Lab Samples: 92221168002, 92221168003, 92221168004, 92221168005, 92221168006, 92221168007, 92221168008

METHOD BLANK: 1028742 Matrix: Water
Associated Lab Samples: 92221168002, 92221168003, 92221168004, 92221168005, 92221168006, 92221168007, 92221168008
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Nitrate as N mg/L ND 0.050 10/15/14 11:06

LABORATORY CONTROL SAMPLE: 1028743

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Nitrate as N mg/L 5 5.0 100 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1028744 1028745

MS MSD

92221168005 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Nitrate as N mg/L 0.59 5 5 55 55 97 98 90-110 2 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shal%gej@%?%?d, except in full,
Date: 10/31/2014 12:03 PM without the written consent of Pace Analytical Services, Inc.. Page 15 of 23



Pace Analytical Services, Inc.

8 East Tower Circle

Ormond Beach, FL 32174

QUALITY CONTROL DATA

(386)672-5668

Project: 92221168 RAAP OBG October 2014

Pace Project No.: 35159080

QC Batch: WETA/40520 Analysis Method: EPA 300.0

QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions

Associated Lab Samples:

92221168001, 92221168002, 92221168003, 92221168004, 92221168005, 92221168006, 92221168007,
92221168008

METHOD BLANK:
Associated Lab Samples:

1035014 Matrix: Water
92221168001, 92221168002, 92221168003, 92221168004, 92221168005, 92221168006, 92221168007,

92221168008
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers

Chloride mg/L ND 5.0 10/23/14 17:21
Sulfate mg/L ND 5.0 10/23/14 17:21
LABORATORY CONTROL SAMPLE: 1035015

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers

Chloride mg/L 50 47.1 94 90-110
Sulfate mg/L 50 46.8 94 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1035016 1035017

MS MSD

35159340002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Chloride mg/L 233 250 250 499 499 107 107 90-110 .03 20
Sulfate mg/L 162 250 250 418 419 102 103 90-110 .09 20
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1035018 1035019

MS MSD

92221168001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Chloride mg/L ND 50 50 48.4 48.5 91 91 90-110 2 20
Sulfate mg/L 34.3 50 50 85.7 85.7 103 103 90-110 .09 20

Date: 10/31/2014 12:03 PM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS
This report shal%gej@qw%?d, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 16 of 23



QUALITY CONTROL DATA

Project: 92221168 RAAP OBG October 2014

Pace Project No.: 35159080

Pace Analytical Services, Inc.
8 East Tower Circle
Ormond Beach, FL 32174

(386)672-5668

QC Batch: WETA/40338 Analysis Method: EPA 300.1
QC Batch Method:  EPA 300.1 Analysis Description: 300.1 Oxihalides IC Anions
Associated Lab Samples: 92221168001, 92221168002, 92221168003, 92221168004, 92221168005, 92221168006, 92221168007,

92221168008

METHOD BLANK: 1029037

Matrix: Water

Associated Lab Samples: 92221168001, 92221168002, 92221168003, 92221168004, 92221168005, 92221168006, 92221168007,

92221168008
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Chlorite ug/L ND 5.0 10/15/14 17:03
Dichloroacetate (S) % 100 90-115 10/15/14 17:03
LABORATORY CONTROL SAMPLE: 1029038

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Chlorite ug/L 40 38.8 97 85-115
Dichloroacetate (S) % 102 90-115
MATRIX SPIKE SAMPLE: 1029040

92221168005 Spike MS MS % Rec

Parameter Units Result Conc. Result % Rec Limits Qualifiers
Chlorite ug/L ND 40 27.4 69 75-125 M1
Dichloroacetate (S) % 100 90-115
SAMPLE DUPLICATE: 1029039

92221168005 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Chlorite ug/L ND ND 20
Dichloroacetate (S) % 97 96

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 10/31/2014 12:03 PM

REPORT OF LABORATORY ANALYSIS
This report shal%gejﬁm%?d, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

8 East Tower Circle

Ormond Beach, FL 32174

QUALITY CONTROL DATA

Project: 92221168 RAAP OBG October 2014
Pace Project No.: 35159080

(386)672-5668

QC Batch: WETA/40339 Analysis Method: EPA 300.1

QC Batch Method:  EPA 300.1 Analysis Description: 300.1 Oxihalides IC Anions

Associated Lab Samples: 92221168001, 92221168002, 92221168003, 92221168004, 92221168005, 92221168006, 92221168007,
92221168008

METHOD BLANK: 1029131 Matrix: Water

Associated Lab Samples: 92221168001, 92221168002, 92221168003, 92221168004, 92221168005, 92221168006, 92221168007,
92221168008

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Chlorate ug/L ND 5.0 10/15/14 17:03
Dichloroacetate (S) % 100 90-115 10/15/14 17:03

LABORATORY CONTROL SAMPLE: 1029132

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chlorate ug/L 40 40.2 101 85-115
Dichloroacetate (S) % 102 90-115
MATRIX SPIKE SAMPLE: 1029134
92221168005 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Chlorate ug/L ND 40 38.3 96 75-125
Dichloroacetate (S) % 100 90-115
SAMPLE DUPLICATE: 1029133
92221168005 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Chlorate ug/L ND ND 20
Dichloroacetate (S) % 97 96 1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shal%gelrng%?d, except in full,
Date: 10/31/2014 12:03 PM without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
8 East Tower Circle

Ormond Beach, FL 32174
(386)672-5668

QUALIFIERS

Project: 92221168 RAAP OBG October 2014
Pace Project No.: 35159080

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES
PASI-O Pace Analytical Services - Ormond Beach

ANALYTE QUALIFIERS

M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

REPORT OF LABORATORY ANALYSIS

This report shal%eq@%fj%?d, except in full,
Date: 10/31/2014 12:03 PM without the written consent of Pace Analytical Services, Inc.. Page 19 of 23



Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

8 East Tower Circle
Ormond Beach, FL 32174

(386)672-5668

Project: 92221168 RAAP OBG October 2014
Pace Project No.: 35159080

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
92221168002 13MW3 SM 2320B WET/27425
92221168003 13MwW4 SM 2320B WET/27425
92221168004 13MWDUP SM 2320B WET/27425
92221168005 13MW5 SM 2320B WET/27425
92221168006 13MW6 SM 2320B WET/27425
92221168007 13MW7 SM 2320B WET/27425
92221168008 13MwW8 SM 2320B WET/27425
92221168002 13MW3 EPA 300.0 WETA/40312
92221168003 13Mw4 EPA 300.0 WETA/40312
92221168004 13MWDUP EPA 300.0 WETA/40312
92221168005 13MW5 EPA 300.0 WETA/40312
92221168006 13MW6 EPA 300.0 WETA/40312
92221168007 13Mw7 EPA 300.0 WETA/40312
92221168008 13Mw8 EPA 300.0 WETA/40312
92221168001 13MW2 EPA 300.0 WETA/40520
92221168002 13MW3 EPA 300.0 WETA/40520
92221168003 13MwW4 EPA 300.0 WETA/40520
92221168004 13MWDUP EPA 300.0 WETA/40520
92221168005 13MW5 EPA 300.0 WETA/40520
92221168006 13MW6 EPA 300.0 WETA/40520
92221168007 13MW7 EPA 300.0 WETA/40520
92221168008 13MwW8 EPA 300.0 WETA/40520
92221168001 13MwW2 EPA 300.1 WETA/40338
92221168002 13MW3 EPA 300.1 WETA/40338
92221168003 13Mw4 EPA 300.1 WETA/40338
92221168004 13MWDUP EPA 300.1 WETA/40338
92221168005 13MW5 EPA 300.1 WETA/40338
92221168006 13MW6 EPA 300.1 WETA/40338
92221168007 13Mw7 EPA 300.1 WETA/40338
92221168008 13Mw8 EPA 300.1 WETA/40338
92221168001 13MW2 EPA 300.1 WETA/40339
92221168002 13MW3 EPA 300.1 WETA/40339
92221168003 13MwW4 EPA 300.1 WETA/40339
92221168004 13MWDUP EPA 300.1 WETA/40339
92221168005 13MW5 EPA 300.1 WETA/40339
92221168006 13MW6 EPA 300.1 WETA/40339
92221168007 13MW7 EPA 300.1 WETA/40339
92221168008 13MwW8 EPA 300.1 WETA/40339

Date: 10/31/2014 12:03 PM

REPORT OF LABORATORY ANALYSIS
This report shal%@ez’@qﬁ)%?d, except in full,

without the written consent of Pace Analytical Services, Inc..
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Draper Aden Associates

Engineering ¢« Surveving + Environmental Services

www.daa.com

Data Validation Summary

Fourth Quarter 2014 Semiannual Corrective Action Groundwater Monitoring
Open Burning Ground (OBG) - HWMU 13

Radford Facility Army Ammunition Plant, Radford, Virginia

EPA ID# VAI1210020730

Draper Aden Associates performed a comprehensive manual review of the analytical results for
the Fourth Quarter 2014 semiannual Corrective Action groundwater monitoring event at the
Open Burning Ground (HWMU 13) located at the Radford Army Ammunition Plant (Radford
AAP) in Radford, Virginia. The monitoring event also served as the annual Corrective Action
monitoring event. The Fourth Quarter 2014 groundwater monitoring activities were conducted
in accordance with the Corrective Action Program, approved by VDEQ September 27, 2011 as
well as the Class 2 Permit Modification approved by VDEQ June 18, 2013 and the VDEQ
approved Class 1 Permit Modification dated June 12, 2014 and incorporated into the Permit.
Groundwater samples collected from the Corrective Action monitoring well network during the
Fourth Quarter 2014 semiannual monitoring event were analyzed for the constituents listed in
Permit Attachment VILB (Semi-Annually Monitored Natural Attenuation Parameters and
Analytical Methods). Additionally, groundwater samples collected from the point of compliance
wells (wells 13MW3 through 13MW?7) were analyzed for the constituents listed in Permit
Attachment VIIL.C (Corrective Action Program - Annual Groundwater Monitoring List for Radford
OBG#13). The following information and attached table summarize the data validation results.

Sample Collection/Analytical Services

Draper Aden Associates, of Blacksburg, Virginia, collected the semiannual groundwater samples
momtoring samples on October 13, 2014, As a result of the Class 2 Permit Modification noted
above, this event included sampling of the newly installed plume monitoring well 13MW8§ and
removal of background monitoring well 13MW1 from the momtoring well network.

Samples were submitted for laboratory analysis via courier to CompuChem, a Division of
Liberty Analytical, (CompuChem), of Cary, North Carolina; Eurofins Lancaster Laboratories
Environmental, (ELLLE), Lancaster Pennsylvania; Microbac Laboratories, (Microbac), of
Marietta, Ohio; and Pace Analytical Services, Inc., (Pace), of Ormond Beach, Florida. Each
laboratory is a VELAP accredited laboratory for the analytes, methods, and matrix as listed on
their certificates of analysis. The chain of custody and permit required target analytes submitted
to each laboratory 1s provided as an attachment.

Receipt of Monitoring Event Data

On behalf of BAE Systems, Ordnance Systems, Inc. each laboratory submitted results to Draper
Aden Associates in a final certificate of analysis which included analytical results as well as

relevant documentation to verify and validate the results. Final revisions were received on
November 3, 2014.

PABO200BO3 204 B03204- 1 ZWORK Validation\OBGRPT Validation Sunymary- OBG GW 40 2014 SUMMARY docx
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Verification Events

No verification sampling was required.

Data Presentation

Draper Aden Associates performed a comprehensive review of the analytical results as presented
on the attached data validation reports and summary table. Sample results were reported by the
laboratory and validated to at or above the method detection limit (MDL). A reported value for a
target analyte detected between the MDL and the quantitation limit (QL) should be considered an
estimated concentration. No results were rejected based on the data validation criteria.

Detection limits and quantitation limits are presented on the Data Validation Report Summary
Table. Sample/blind field duplicate results (13MW4/13MWDUP and 13MW3/13DUP2 — 8260C
volatiles only) are presented on the Data Validation Report Summary Table. The data validation
results are summarized on the attached reports and table. A summary of the required methods of

analysis 1s provided below.

Summary of Required Analytical Methods and Laboratory

, Monitoring Well
Analytical Method | L2boratery/ WP
SDG 13MW2 13MW3 13MW4 ’ 13MWS5 13MWo 13MW?7 13MWS
(13MW4)
8260C Volatiles ELLE X X
VLB list RAE2S
8260C Volaliles ELLE X
VILC list RAE25 X X (13MW3) X X X
. . ELLE :
8270C Semivolatiles RAE2S X X X X X X
83308 Microbac
Energetics 114100924 X X X X X X
ELLE
RSK175-M Methane RAE25 X X X X X X X X
0010C Dissolved CompuChem
fron and Manganese 1410112 X X X X X X X
60204/74704 CompuChem
Metals 1410111 X X X X X X
6850 Perchiorat Microbac X X X X X X X X
ereioraie 114100924
90604 TOC/DOC Microbac X X X X X X X
1.14100924
300.1 Anions Pace
Chlorate/Chlorite 92182362 X X X X X X X X
300.0 Chloride Pace
92221168 X X X X X X X X
300.0 Anions Pace
{Nitrate (as N)/Sulfate 92221168 X X X X X X X
.. Pace
23208 Alkalinity 92221168 X X X X X X X

Note: I13MW2 upgradient background monitoring well. I3M W8 plume monitoring well, Remaining monitoring locations are
compliance wells. See Permit and Permit Attachments VILB (semiannual list) and VII.C (annual list) for specific monitoring
parameters for each monitoring well. I3MWI was removed from the well monitoring network,

2
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Radford Facility Army Ammunition Plant (RFAAP-13/Open Burning Ground)
Fourth Quarter 2014 Corrective Action Groundwater Monitoring Event
Draper Aden Associates Job Number: B03204-12

Page 1 of 9

SW-846 METHOD 8260C VOLATILE ORGANICS DATA REVIEW SUMMARY

Draper Aden Associates performed a comprehensive manual review of the analytical
results for the October 13, 2014 semiannual Corrective Action groundwater monitoring event at
the Open Burning Ground (HWMU13) located at the Radford Facility Army Ammunition Plant
(RFAAP), Radford, Virginia. Draper Aden Associates collected groundwater samples from
monitoring wells 13MW2, 13MW3, 13MW4, 13MWS5, 13MW6, 13MW7 and 13MWS,
Groundwater sample 13MWDUP?2 was submitted to the laboratory as a blind field sample duplicate
for 13MW3,

Samples 13MW3, 13MW4, 13MW5, 13MW6 and 13MW?7 (compliance wells) were
analyzed for the 18 volatile target analytes by USEPA SW-846 Method 8260C listed on the
permit attachment VIL.C (Corrective Action Program - Annual Groundwater Monitoring List for
Radford OBG#13). Sample 13MW?2 (upgradient well) and 13MW8 (plume well) were analyzed
for the four volatile target analytes by USEPA SW-846 Method 8260C listed on the permit
attachment VILB (Semi-Annually Monitored Natural Attenuation Parameters and Analytical
Methods).

Draper Aden Associates sent samples to Eurofins Lancaster Laboratories Environmental,
(ELLE), of Lancaster, Pennsylvania. Lancaster performed the SW-846 Method 8260C volatile
analysis. ELLE submitted results to Draper Aden Associates in a final certificate of analysis,
which included sample analytical results as well as relevant documentation to validate and verify
the results. ELLE is a VELAP accredited laboratory for the above analytes, method, and matrix.

The evaluation of ELLE’s compliance with Method 8260C and validation of the results
were based on a review of the following items: QC deliverables package, QC history
documentation, technical holding times and preservation requirements, instrument performance
(tune) check, instrument calibration and calibration verification data, blank samples analyses,
surrogate spike recoveries, matrix spike and matrix spike duplicate (MS/MSD) analyses, laboratory
control sample (I.CS) data, internal standards requirements, and/or target analyte identification and
quantitation. A review of transcriptions from instrument data to sample summary sheets was
performed. Calculation verifications were performed on a minimum ten percent of the data set. A
summary of data review results with observed deviations is provided below.

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

The original certificate of analysis was received on October 29, 2014, The certificate of
analysis was complete and the data were of acceptable quality. The data set demonstrated the
ability of the laboratory to achieve the quantitation limit (QL) for each target analyte, unless
noted below.
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QC deliverables package requirements were met. QC history documentation and
instrument performance check criteria were met. Initial calibration, calibration verification, blanks,
surrogates, MS/MSD, LCS and intemal standards criteria were met, except where noted below.
Sample results were verified and no transcription errors were observed.

Field duplicate results and sample results for 13MW3 exhibited acceptable precision,
where applicable.

ELLE analysis was performed using a 25 ml purge volume and results were reported to at
or above the detection limit. Sample results unaffected by the data validation process and not
detected at or above the detection limit were validated and reported as “U.” Results reported
between the detection limit and QL. were qualified as “J” to reflect the estimated concentration.
No results were rejected based on the data validation criteria.
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SW-846 METHOD 8260C (GC/MS) VOLATILE ORGANICS DATA VALIDATION
Eurofins Lancaster Laboratories Environmental, Lancaster, PA; SDG: RAE25
Comments: Volatile organic analysis uses a purge and trap system to remove volatile organic
target analytes from a 25 ml water sample (SW-846 5030C). Target analytes are separated and
quantified using a capillary column gas chromatograph (GC)/mass spectrometer (MS).

A. QC DELIVERABLES PACKAGE:

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

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

with the electronic deliverable (EDD)? M YES O NO
7. Passed smgle blind performance evaluation sample within 12 mo? M YES O NO

Comments: QC deliverables package requirements were met.

B. QC HISTORY DOCUMENTATION CRITERIA:

1. Was an instrument specific MDL study provided which included

DL and QL values for the target analytes? M YES O NO
2. Was the instrument calibration range provided? M YES ONO
3. Were the instrument specific check sample data provided

for the target analytes? M YES O NO

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

C. TECHNICAL HOLDING TIME AND PRESERVATION CRITERIA:

1. Was the 14-day sample collection to analysis holding time met? M YES O NO
. Were the samples received at <6°C, zero headspace? M YES O NO
3. Were the sample pHs adjusted to < 2 with HC1? M YES O NO
Was a separate sample aliquot adjusted with HCI to a pH
between 4-57 (For analysis of acrolein only). M NA YESO NO

Comments: Technical holding time and sample preservation criteria were met.
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D. GC/MS INSTRUMENT PERFORMANCE (TUNING) CHECK CRITERIA:

1.

Was analysis of the instrument performance check solution
performed at the beginning of each 12-hour period during

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

bromofluorobenzene (BFB)? M YESONO
Were the ion abundance criteria met? M YES O NO
Were calibration, blank, and sample analyses performed _
within 12 hours of tuning? M YES O NO

Comments: Instrument performance check criteria were met.

E. INITTIAL GC/MS CALIBRATION CRITERIA:

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

RF calculation the IS which had the closest retention time? M YES O NO
2. Were the target analytes included in the ICAL? M YES OO NO
3. Were any calibration levels removed from the curve that would

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

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

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

Refer to Table 4- SW-846 Method 8260C (Rev3 2/06) for specific analyte RRFs B YES OO NO
8. Was each target analyte %RSD < 20%?7? M YES O NO
9. Was the correlation coefficient >0.99 for target analytes M NA O YES O NO

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

immediately following the [CAL? M YES OO NO
11. Was the recovery within 70-130%7? M YES O NO
12. Was the ICV standard prepared from a different source :

from the ICAL ? M YES OO NO

Method Validation Performance Criteria:

1.

2.

3.

Did target analytes and surrogates that have RSDs >20% have >0.99

correlation coefficient or coefficient of determination? M NA O YES O NO
For linear regression curves, was the recalculated concentration of the low
calibration point within £30%? M NAOYES ONO

For quadratic curves, was a minimun six standards used? & NA O YES O NO

Comments: Initial calibration criteria were met.
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F. CALIBRATION VERIFICATION CRITERIA:
SW-846 Criteria:
1. Was a calibration verification analyzed at the beginning
of each 12-hour period following the analysis of the instrument
performance check and prior to analysis of the method blank and
samples? The calibration verification may be part of the ICAL or
analyzed independently during another 12-hour analysis period. M YES ONO

2. Were 8260C minimum Relative Response Factor (RRT) criteria met?

Refer to Table 4- SW-846 Method 8260C (Rev3 2/06) for specific analyte RRFs ] YES OO NO
3. Did the target analytes and system monitoring analytes

(surrogates) have the % D within £ 20%? M YES ONO

If “NO”, list analytes that exceed these criteria:
Draper Aden Associates Confractual Requirements:
1. Did the target analytes and system monitoring analytes
(surrogates) have % Ds within = 20%? M YES O NO

Comments: Calibration verification criteria were met.

G. BLANK CRITERIA:

1. Was a method blank analyzed after the calibration standards,

prior to sample analysis, and once for every 12-hour period

beginning with the injection of BFB? M YES O NO
2. Was a trip blank analyzed with this sample batch? M YES O NO
3. Were the trip blanks and method blanks interference free? M YES OO NO
4. Was the level of blank contamination less than 5% of the

regulatory [imit associated with an analyte or less than 5% of the
sample result for the same analyte, whichever is greater? B NA O YES O NO

5. List target analytes detected in the blanks: None
6. Did any result exceed the calibration range? O YES M NO
7. Were one or more blanks analyzed following the high concentration

sample to prevent cross contamination? M NA O YES ONO

Comments: Blank criteria were met. A trip blank was analyzed for each day of sample
collection.

H. SURROGATE CRITERIA:
SW-846 Criteria:

1. Were the following surrogates used? M YES OO NO
- dibromofluoromethane { 80-120%)
4-bromofiuorobenzene (80-120%)
toluene-d8 (80-120%)
- 1,2-dichjoroethane-d4 (80-120%)
2. Were recoveries within specified ranges? M YES ONO

If “NO”, corrective action is required. Flagging of the data as estimated
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is not acceptabie until corrective action has been attempted
3. Were samples with surrogates outside the
QC window reanalyzed as required? M NA O YES ONO

Comments: Surrogate criteria were met.

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

Aralvte % R Water % RPD Water
1,1-dichloroethene 61-145 14
trichloroethene 71-120 14
benzene 76-127 11
toluene 76-125 13
chlorobenzene 75-130 13
1. Was a matrix spike and matrix spike duplicate (MS/MSD) analyzed per sample
batch or every 20 samples, whichever may occur first? M YES O NO
2. Did the MS/MSD spike contain additional target analytes? M YES ONO
3. Was the MS/MSD analyzed on the specific project matrix? M YES O NO

4. MS/MSD acceptance range: 75-125%; 70-130% for poor purge analytes
RPD <20 if not otherwise specified.
Were analytes qualified as estimated due to MS/MSD criteria? O YES M NO
e If ves, and the LCS for the analyte(s) recovered within control limits,
matrix interference is suspected.

Comments: MS/MSD critcria were met.

J. LABORATORY CONTROL SAMPLE (LCS) CRITERIA:

1. Was a LCS included in the sample batch analysis? M YES O NO
2. Did the LCS contain the required target analytes? _ M YES ONO
3. List the LLCS acceptance criteria: 80-120%; 70-130% - poor purge analytes

4, Were any analytes flagged as estimated? O YES M NO

Comments: LCS criteria were met.

K. INTERNAL STANDARDS (I1S) CRITERIA:

1. Were the following internal standards (IS) used? M YES O NO
t-butyl alcohol-d 10, fluorobenzene, chlorobenzene-ds, 1,4-dichlorobenzene-d,
2. Were IS areas within - 50% to + 100% of the last CV? M YES ONO
3. Were IS RTs within + 30 seconds of the last CV? M YES O NO
4. Were samples failing Items 2 and/or 3 above
reanalyzed as required by the method? MNA O YES ONO
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Comments: Internal standards criteria were met.
L. TARGET ANALYTE IDENTIFICATION:
1. Were the RRTs of the reported analytes within
+ 0.06 RRT units of the standard RRT? M YES O NO
2. Check the sample spectra against the laboratory standard
spectra to see that the following criteria were met:
*  Did characteristic ions maximize in the same scan
or within one scan of each other? M YES O NO
*  Were the characteristic ions present in the standard spectra
and sample spectra for analytes detected above the QL? M YES ONO
*  Were the relative intensities of the ions between the
standard and sample spectra within + 30%? M YES OO NO
3. Were the reported analytes confirmed? M YES O NO

Comments: Sce attached table for detected analytes. Identification criteria were met.

M. TARGET ANALYTE QUANTITATION:

*  Ifthe %RSD of an analyte was 20% or less, then the average relative respanse factor should have been

used for quantitation.

*  Ifthe %RSD of an analyte was greater than 20%, then the quantitation should have been based on a

calibration curve using the first or higher order regression fit of the five calibration points. {6 calibration
points for 2™ order).

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

- Was quantitation based on a linear regression fit? M NA O YES ONO
2. Did the initial analysis of any sample have a concentration

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

If so, was the sample reanalyzed at a higher dilution? MNA O YES ONO
3. Were the analyte concentrations that were recorded

on the raw sample quantitation reports accurately transferred

to the sample summary sheets? M YES O NO
4. Were field sample duplicate RPDs <207 M YES O NO

Comments: Target analyte quantitation criteria were met, where applicable.
N. CORRECTIVE ACTION TAKEN AND GENERAL COMMENTS:
Comments: Library searches were not requested. Calculation checks were performed

on a minimum ten percent of the data set. The [DOC for analyst K. Sposito was
submitted previously.
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REFERENCES:

Draper Aden Associates conducted data validation of the above noted data set using summary
tables and raw data provided by the analyzing laboratory. Data validation was conducted in
general accordance with SW-846 Method requirements (Test Methods for Evaluating Solid
Wastes - Physical and Chemical Methods, USEPA SW-846, 3rd edition - Fmal Update I, I/11A,
IIT and subsequent updates) and CLP data validation guidelines (USEPA Contract Laboratory
Program National Functional Guidelines for Organic Data Review, October 1999 and USEPA
Contract Laboratory Program National Functional Guidelines for Superfund Organic Methods
Data Review, June 2008, where applicable). Validation of this data set is limited to the items
detailed in this report.
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SW-846 METHOD 8270D SEMIVOLATILE DATA REVIEW SUMMARY

Draper Aden Associates performed a comprehensive manual review of the analytical
results for the October 13, 2014 semiannual groundwater monitoring event at the Open Burning
Ground (HWMU 13) located at the Radford Facility Army Ammunition Plant (RFAAP), in
Radford, Virginia. Draper Aden Associates collected groundwater samples from monitoring
wells 13MW2, 13MW3, 13MW4, 13MW5, 13MW6, 13MW7 and 13MW8. Groundwater
sample 13MWDUP was submitted to the laboratory as a blind sample duplicate for 13MW4.

Samples 13MW3, 13MW4, 13MWS5, 13MW6 and 13MW7 (compliance wells) were
analyzed for the 25 semivolatile target analytes by SW-846 Method 8270D listed in permit
attachment by VIL.C (Corrective Action Program - Annual Groundwater Monitoring List for
Radford OBG#13). Sample 13MW?2 (upgradient wells) and 13MW8 (plume well)} werre not
analyzed for any constituents on the above noted attachment. The following information and
attached table summarize the organic data review results.

Draper Aden Associates sent samples to Eurofins Lancaster Laboratories
Environmental, (ELLE), of Lancaster, Pennsylvania. ELLE performed the SW-846 Method
8270D semivolatile analysis. ELLE submitted results to Draper Aden Associates in a f{inal
certificate of analysis, which included sample analytical results as well as relevant
documentation to validate and verify the results. ELLE is a VELAP accredited laboratory for the
above analytes, method, and matrix.

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

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

'The original certificate of analysis was received on October 29, 2014. The certificate of
analysis was complete and data were of acceptable quality, except where noted below. The data set
demonstrated the laboratory’s ability to achieve the required quantitation limit (QL), except
where noted below.

QC history documentation, instrument performance check (tuning) criteria, calibration,

blank, surrogate, MS/MSD, LCS and internal standard requirements were met, except where noted
below. Sample results were reviewed for transcription errors from the instrument data to the
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laboratory report and no errors were noted. No deviations from specific QA/QC criteria were
identified durmg the data review process.

Field duplicate/sample results exhibited acceptable precision, where applicable.

Due to analytical limitations, 3-methylphenol and 4-methylphenol cannot be analyzed
separately. 3-Methylphenol and 4-methylphenol cannot be resolved under the chromatographic
conditions used for sample analysis. The results reported for 3-methylphenol and 4-
methylphenol represent the combined total for both compounds. N-Nitrosodiphenylamine
decomposes during analysis to form diphenylamine. The results reported for diphenylamine
represent the combined total for both compounds.

Results were reported to at or above the detection limit. Sample results unaffected by the
data validation process and not detected at or above the detection limit were validated and
reported as “U.” Results reported between the detection limit and QL were qualified as “J” to
reflect the estimated concentration. For this event, phenol was detected below the QL in
13MW7. No other target analytes were detected at or above the detection limit or QL in any
other sample. No results were rejected based on the data validation criteria.
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SW-846 METHOD 8270D (GC/MS) SEMIVOLATILE ORGANIC DATA VALIDATION
Eurofins Lancaster Laboratories Environmental, Lancaster, PA; SDG: RAE25

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

A, QC DELIVERABLES PACKAGE:

1. Was the case narrative present/signed by a lab representative? M YES ONO
2. Was the Chain of Custody present/signed by a lab representative? M YES O NO
3. Were the sample results included for the sample locations? M YES ONO
4, Did the data correspond to the project specific analyte list? M YES O NO
5. Were target analyte QLs reported on sample summary

sheets in agreement with the instrument specific MDL study? M YES OO NO

Comments: QC deliverables package criteria were met.

B. QC HISTORY DOCUMENTATION CRITERIA:

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

Comments: QC history documentation criteria were met.

C. TECHNICAL HOLDING TIME AND PRESERVATION CRITERIA:

1. Was the 7-day sample collection to extraction holding time met? M YES O NO
2. Was the 40-day extraction to analysis holding time met? M YES O NO
3. Were the samples received at <6°C? M YES ONO

Comments: The sample collection to extraction/analysis holding times and preservation
criteria were met.

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

1. Was analysis of the instrument performance check solution

performed at the beginning of each 12-hour period of

standard and/or sample analysis? M YES O NO
2. Was there documentation of the injection of 50 ng of DFTPP? M YES O NO
3. Were ion abundance criteria met? M YES ONO

4. Was the injection port inertness verified by analysis of 4,4°-DDT? M YES O NO
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5. Was the degradation of DDT to DDE and DDD <20%7? M YES ONO
e  Ifno, does associated data require qualification? MNADOYESONO

e  Was the injection port inertness check acceptable? M YES ONO

6. Was column performance checked through the analysis of peak
tailing (<2 tailing factor) of pentachlorophenol and benzidine? M YES ONO
¢  Ifno, does associated data require qualification? M NA O YESONO
¢  Was column performance check acceptable? ONAMYESONO

Comments: Instrument performance check criteria were met.

E. INITIAL GC/MS CALIBRATION CRITERIA:

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

blanks and samples analyzed within 12-hours of the associated

instrument performance (tune) check? M YES ONO
2. Were quantitation ions, used and listed on data, randomly checked against

primary quantitation ions as required by Method 8270D7? M YES ONO
3. Were target analytes included in the ICAL? M YES OO NO
4, Did the ICAL consist of a minimum of 5 calibration levels? M YES ONO
4, Was the lowest concentration calibration standard at or below

the associated MCL, regulatory compliance, or action limit? M YES [INO
6. Were calibration standards dropped to meet calibration criteria? [0 YES M NO
7 Were 82700 mimmum RRF criteria met?

Relative Response Factor-range (RRF 0.010-0.900) M YES ONO

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

>().99 for target analytes with > 20% RSD? MNA O YES ONO

*System recalibrated if > 10% analytes fail above condition

10. Was an initial calibration verification (ICV) standard analyzed

rmmediately following the ICAL? M YES O NO
1. Was the recovery within 70-130%7 M YES O NO
12. Was the ICV standard prepared from a different source

from the ICAL 7 M YES O NO
Method Validation Performance Criteria:
1. Did target analytes and surrogates that have RSDs > 20% have >0.99

correlation coefficient or coefficient of determination? MNAOYESONO
2. For linear regression curves, was the recalculated concentration of the low

calibration point within £30%7? MNA O YES ONO
3. For quadratic curves, was a minimum six standards used? M NA O YES ONO

Comments: Initial calibration criteria were met,
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F. CALIBRATION VERIFICATION CRITEREA:

SW-846 Criteria:

1. Was a calibration verification analyzed at the beginning of each 12-hour period
following the analysis of the instrument performance check and prior to analysis
of the method blank and samples? The calibration verification may be part of the
ICAL or run independently on another 12-hour analysis period. M YES OO NO

2. Was each target analyte % difference/drift < 20%? M YES O NO
(Corrective action if >20% of analytes in ICAL fail above condition)

3. Were 8270D minimum RRF criteria met?
Relative Response Factor-range (RRF 0.010-0.900) M YES ONO

*Refer to Table 4 of SW-846 Method 8270D (Rev4 2/07) for specific analyte RRFs
Method Validation Performance Criteria:
1. Did target analytes and system monitoring
analytes (surrogates) have % Ds within + 20.0%? M YES I NO
If “NO™, list analytes that exceed this criterion:

Comments: Calibration verification criteria were met.

G. BLANK CRITERIA:

Was the level of blank contamination > 5% of the MCL? M NA O YES [0 NO
List target analytes detected in the blanks: Nore

1. Was a method/extraction blank analyzed with each sample batch? M YES O NO
2, Was a trip blank analyzed with this sample batch? M NA O YES ONO
3. Were the blank samples interference free? M YES ONO
4.
5.

Comments: Blank criteria were met.

H. SURROGATE CRITERIA:

1. Were the following surrogates used? M YES O NO
- phenol - de (10%-94%)
2-fluorophenol (21%-100%)
2,4,6-tribromophenol (10%-123%)
nitrobenzene — ds (43%-108%)
2-fluerobiphenyl (43%-116%)
- p-terphenyl - dz« (33%-141%)
2. Were recoveries within the specified ranges? M YES ONO
3. Were any two base/neutral or acid surrogates out of
specification or did any one base/neutral or acid extractable
surrogate have a recovery of less than 10%? O YES M NO

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

Comments: Surrogate criteria were met.
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L. MATRIX SPIKE/ MATRIX SPIKE DUPLICATE (MS/MSD) CRITERIA:
(MS/MSD Requirements - CLP Guidelines)

Analyte % R Water % RPD Water

Phenol 12-110 42

2-Chlorophenol 27-123 40

N-Nitroso-di-n-propylamine 41-116 38

4-Chloro-3-methylphenol 23-97 42

Acenaphthene 46-118 31

4-Nitrophenol 10-80 50

2.4-Dinitrotoluene 24-96 38

Pyrene 26-127 31
1. Was a MS/MSD analyzed per sample batch? M YES O NO
2. Did the MS/MSD contain additional target analytes? M YES O NO
3. Was the MS/MSD analyzed on the specific project matrix? M YES O NO
4, MS/MSD acceptance range: See certificate of analysis

RPD =30 if not otherwise specified
5. Were analytes qualified as estimated due to MS/MSD criteria? O YES M NO

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

Coemments: MS/MSD criteria were met.

J. LABORATORY CONTROL SAMPLE (LCS) CRITERIA:

1. Was a LCS included in the sample analysis? M YES O NO
2. Did the LCS contain the required target analytes? M YES O NO
3. List the LCS target analytes and laboratory recovery range.

See semivolatile certificate of analysis.
4, Were any analytes qualified as estimated due to LCS criteria? O YES M NO

Comments: LCS criteria were met.

K INTERNAL STANDARDS CRITERIA:
1. Were the following internal standards (IS) used? M YES ONO

- 1,4-Dichlorobenzenc-da
Naphthalene-ds
Acenapththene-djo
Phenanthrene-dio

[ N T S |

Chrysene-di2

Perylene-diz
2. Were IS areas within + 50% of last CV? M YES ONO
3. Were IS RTs within + 30 seconds of last CV? M YES ONO

Comments: Internal standard criteria were 1et.
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L. TARGET ANALYTE IDENTIFICATION:
1. Were the RRTs of the reported analytes within + 0.06
RRT units of the standard RRT? M YES OO NO
2. Check the sample spectra against the laboratory standard
spectra to see that the following criteria were met: M YES OO NO

*
*

Did characteristic ions maximize in the same scan or within one scan of each other?
Were the characteristic ions present in the standard spectra present in the sample spectra
for analytes detected above the QL7

*  Were the relative ion intensities between the standard and sample spectra within + 30%7

3. Were the reported analytes confirmed? M YES ONO

Comments: Target analyte identification criteria were met. For this event, no target
analytes were detected at or above the detection limit or QL in any sample.

M. TARGET ANALYTE QUANTITATION:

*  Ifthe %RSD of an analyte was 20% or fess, then the average relative response factor should have

been used for quantitation.

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

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

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

b. Was the curve forced through the origin? M NA O YES ONO
2. Did the initial analysis of any sample have a concentration of a

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

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

on the raw sample quantitation reports accurately transferred

to the sample summary sheets? M YES ONO

Comments: Target analyte quantitation criteria were met. For this event, no target
analytes were detected at or above the detection limit or QL in any sample.

N. CORRECTIVE ACTION TAKEN AND GENERAL COMMENTS:
Comments: [DOCs were previously submitted. Library searches were not requested

with this data set. Calculation checks were performed on a minimum 10 percent of the
data set.

REFERENCES:
Draper Aden Associates conducted data validation of the above noted data set using summary tables

and raw data provided by the analyzing laboratory. Data validation was conducted in general
accordance with SW-846 Method requirements (Test Methods for Evaluating Solid Wastes -
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SW-846 METHOD 8330B DATA REVIEW SUMMARY

Draper Aden Associates performed a comprehensive manual review of the analytical
results for the October 13, 2014 semiannual Corrective Action groundwater monitoring event at
the Open Burning Ground (HWMU 13). Draper Aden Associates collected groundwater samples
from monitoring wells 13MW2, 13MW3, 13MW4, 13MWS5, 13MW6, 13MW7 and 13MWS8.
Groundwater sample 13MWDUP was submitted to the laboratory as a blind sample duplicate for
13MW4,

Samples 13MW3, 13MW4, 13MW5, 13MW6 and 13MW7 (compliance wells) were
analyzed for the energetic constituents (1,3,5-trinitrobenzene; 1,3-dinitrobenzene; 2.4-
dinitrotolune, 2,6-dinitrotolune and nitroglycerin) by SW-846 Method 8330B as listed in permit
attachment by VILC (Corrective Action Program - Annual Groundwater Moniforing List for
Radford OBG#13). Samples 13MW2 (upgradient well) and 13MW8 (plume well} were not
analyzed for these constituents. The following information summarizes the organic data review
results.

Draper Aden Associates sent samples to Microbac Laboratories (Microbac), of Marietta,
Ohio, for the analysis. On behalf of REAAP, Microbac submitted results to Draper Aden
Associates in a final certificate of analysis that included sample analytical results as well as
relevant QA/QC and method performance criteria documentation to verify and validate the
results. Microbac is a VELAP accredited laboratory for the above analytes, method, and matrix.

The evaluation of Microbac’s compliance with Method 8330B and validation of the results
was based on a limited review of the following items: QC deliverables package, QC history
documentation, case narrative, technical holding time and preservation requirements, extraction
procedures, instrument calibrations, blank analysis, surrogate spike recoveries, retention time,
matrix spike (MS/MSD) analyses, and laboratory control samples (LCS), where applicable.
Review of transcriptions from instrument data to sample summary sheets was performed. Specific
representative calculations were performed on ten percent of the certificate of analysis. The
following information is intended to summarize data review results and any observed significant
deviations from method and/or contractual requirements.

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

The original certificate of analysis was received on October 30, 2014. The certificate of
analysis was complete and the data were of acceptable quality. The data set exhibited the
laboratory’s ability to achieve the reported project quantitation limit (QL) as supported by the
method detection limit (MDL) study, and QL standard.
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QC history documentation and QC check sample criteria were met. Initial calibration,
calibration verification, blank, surrogate, retention time, MS/MSD and LCS criteria were met
except where noted below. Sample results were reviewed for transcription errors from the
instrument data to the laboratory report and no errors were noted. No deviations from specific
QA/QC criteria were identified during the review process.

No detections were reported in any sample at or above the detection limit or QL. Sample
results were reported and evaluated to the detection limit. Sample results unaffected by the data
validation process were validated and reported as “U.”
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SW-846 METHOD 8330B DATA VALIDATION

Mircrobac Laboratories, Marietta, OH; SDG: L14100924

Comments: Solid phase extraction was performed on samples using SW846 Method 3535A.
Explosive analysis- injection onto a reverse phase high performance liquid chromatograph
(HPLC) using an ultraviolet detector.

A.

QC DELIVERABLES PACKAGE:

UrhB e

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

Did the laboratory report results for project specific analyte list?
Did the QLs reported on sample summary sheets agree

with the instrument specific MDL study?

™ YES ONO
M YES ONO
M YES O NO
M YES O NO

M YES O NO

Comments: QC deliverables criteria were met. MDL study was provided as a revision.

INSTRUMENT QC HISTORY DOCUMENTATION CRITERIA:

A ol

Was the specific extraction method specified?

Were instrument specific DLs for the target analytes provided?
Were instrument specific QLs for the target analytes provided?
Were instrument specific check sample data provided?

Was the calibration range specified?

Were sample analysis log sheets provided?

Were chromatograms and integration reports provided?

Comments: Instrument QC history documentation criteria were met.

CHECK SAMPLE CRITERIA: (Initial Demonstration of Capability)

hal el

Did the check sample contain the required target analyte?
Were the check samples analyzed in quadruplicate?
Were the average recoveries reported?

Were the standard deviations for the recoveries of target
analytes quadruplicated and reported?

Comments: Check sample criteria were met. Analyst 1DOC on file.
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D. TECHNICAL HOLDING TIME AND PRESERVATION CRITEREA:
1. Was the 7-day sample collection to extraction holding time met? M YES O NO
2. Was the 40-day extraction to analysis holding time met? M YES ONO
3. Were the samples received at <6°C? M YES O NO

Comments: Preservation, extraction and analysis holding time criteria were met.

E. INITIAL HPLC CALIBRATION CRITERIA:

1. Were the target analyte and surrogate included in the ICAL? M YES O NO

. Was a minimum five-point calibration analyzed prior to analyses? M YES O NO
3. Was the lowest calibration standard at or below the MCL,

regulatory threshold or permit limit? ¥ YES OO NO

4. Was the Calibration Factor (CF) for the target analyte provided? M YES O NO
Was the % Relative Standard Deviation (%RSD) for target

analyte CFs <20% over the established working range? M YES O NO
State the Quantitation Method used by the laboratory: Calibration Factor.

List analytes with a % RSD >20% over the established working range: Nowe.
Were calibration standards dropped to meet calibration criteria? O YES M NO
Second source check analyzed after initial calibration; %R +-30%? M YES [0 NO

LA

Aol sy

Comments: Initial calibration criteria were met. The laboratory analyzed a passing check
standard. The standard concentration was at or near the QL.

F. CALIBRATION VERIFICATION (CV) CRITERIA:
1. Was a CV standard performed once every 12-hours? M YES O NO

2. Did analyte responses have a % Difference (%D) within + 20%? B YES OO NO
If no, was a new calibration curve prepared?

3. Was a mid-concentration standard analyzed after each group

of 10 samples in the analysis sequence and at the end of the

analytical sequence? M YES O NO
4. Was the target analyte and surrogate included in the CV? M YES ONO

Comments: Calibration verification criteria were met.

G. BLANK CRITERIA:

1 Was a blank analyzed prior to the batch samples? M YES ONO
2 Was a blank analyzed after 20 batch samples? M NA OO YES ONO
3. Was an extraction blank analyzed with the batch samples? M YES O NO
4 Was a trip blank analyzed per analytical batch? NA O YES M NO
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5. List target analytes identified in the blanks: None.
Comments: Blank criteria were met.

H. SURROGATE CRITERIA:
1. Were samples, standards, blanks, checks spiked with surrogate? M YES O NO
2. List surrogate used and % recovery range criteria: /, 4-dinifrobenzene; 39-132%
3. List samples whose surrogate % recoveries were not within the range: None.

Comments: Surrogate criteria were met.

1. RETENTION TIME (RT) CRITERIA:

1. Were the daily retention time (RT) windows reported? M YES I NO
2. Were surrogate RTs within RT window for samples and QC? M YES [ NO
3. Were LCS/MS RTs within RT window? M YES O NO

Comments: The retention time criteria were met.

J. MATRIX SPIKE/ MATRIX SPIKE DUPLICATE (MS/MSD) CRITERIA:

1. Was a MS/MSD analyzed per sample batch/ or every 20 samples? M YES O NO
2. Did the MS/MSD contain the target analyte? M YES ONO
3. Was the MS/MSD analyzed on the specific project matrix? M YES O NO
4, List the MS % recovery range: 50-150%; RPD <30

5. Were any analytes qualified as estimated? O YES M NO

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

Comments: MS/MSD requirements were met.
K. LABORATORY CONTROL SAMPLE (LCS) CRITERIA:

Was a LCS included in the sample analysis? M YES ONO
Did the LCS contain required target analytes? M YES O NO
List the LCS analyte and the laboratory’s recovery range criteria: 50%-150%

List the LCS analyte not within the recovery range. None

LY L) B —

Comments: LCS requirements were met.
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L. TARGET ANALYTE IDENTIFICATION:
1. Was the reported analyte within the RT window? M NA O YES ONO
2. Were retention time shifts observed when compared with
the last calibration verification? MNA O YES O NO
3. Were reported analytes confirmed? M NA O YES ONO
4. Were RPDs < 407 M NA O YES ONO
5. Was appropriate confirmation performed? M NA O YES ONO
6. Were analyte concentrations that were recorded on the raw sample quantitation
reports accurately transferred to the sample summary sheets? M YES ONO
7. Were dilutions required? O YES M NO

Comments: Target analyte identification criteria were met. No detections were reported
at or above the detection limit or QL.

M. CORRECTIVE ACTION TAKEN AND GENERAL COMMENTS:
Comments: No corrective action was required.
REFERENCES:

Draper Aden Associates conducted data validation of the above noted data set using summary
tables and raw data provided by the analyzing laboratory. Data validation was conducted in
general accordance with SW-846 Method requirements (Test Methods for Evaluating Solid
Wastes - Physical and Chemical Methods, USEPA SW-846, 3rd edition - Final Update 1, II/IIA,
1T and subsequent updates) and CLP data validation guidelines (USEPA Contract Laboratory
Program National Functional Guidelines for Organic Data Review, October 1999 and USEPA
Contract Laboratory Program National Functional Gudelines for Superfund Organic Methods
Data Review, June 2008, where applicable). Validation of this data set is limited to the items
detailed in this report.
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RSK-175M VOLATILE HEADSPACE ORGANICS GC DATA VALIDATION

Draper Aden Associates performed a manual review of the analytical results for the
October 13, 2014 semiannual Corrective Action groundwater imonitoring event at the Open
Burmnimg Ground (HWMU 13) located at the Radford Facility Army Ammunition Plant
(RFAAP), in Radford, Virginia. Draper Aden Associates, of Blacksburg, Virgima, collected
groundwater samples from monitoring wells 13MW2, [3MW3, 13MW4, 13MW5, 13MW6,
I3MW7 and 13MWS8. Sample 13MWDUP, a blind field duplicate for 13MW4, was also
submitted for analysis.

Samples 13MW2, 13MW3, 13MW4, 13MW5, 13MW6, 13MW7, 13MW8 and a trip
blank were analyzed for methane by EPA Method RSK 175M as listed in the permit attachinent
VILB (Semi-Annually Monitored Natural Attenuation Parameters and Analytical Methods). The
following information and attached table summarizes the methane data review results.

Draper Aden Associates sent samples to Furofins Lancaster Laboratories
Environmental, (ELLE), of Lancaster, Pennsylvania. ELLE performed the RSK175 Modified
volatile analysis. ELLE submitted results to Draper Aden Associates in a final certificate of
analysis, which included sample analytical results as well as relevant documentation to validate
and verify the results. ELLE is a VELAP accredited laboratory for the above analyte, method,
and matrix.

The evaluation of ELLE’s compliance with Method RSK175 Modified and validation of
the results were based on a review of the following items: QC deliverables package, QC history
documentation, case narrative, technical holding times and preservation requirements, extraction
procedures, mstrument calibration and calibration verification data, blank samples analyses,
surrogate spike recoveries, matrix spike and matrix spike duplicate (MS/MSD) analyses,
laboratory control sample (LCS) data, where applicable. A review of transcriptions from
instrument data to sample summary sheets was performed. A summary of data review results
with observed deviations is provided below.

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

The original certificate of analysis was received on October 29, 2014, The certificate of
analysis was complete and the data were of acceptable quality. The data set demonstrated the
ability of the laboratory to achieve the quantitation limit (QL) for each target analyte, unless
noted below.

QC deliverables package requirements were met. QC history documentation and QC check

sample criteria were met. Initial calibration, calibration verification, blank, surrogates, MS/MSD,
LCS and internal standard criteria were met, except where noted below.
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Sample results were reviewed for transcription errors from the instrument data to the
laboratory report and no errors were noted. No deviations from specific QA/QC criteria were
identified during the review process. Field duplicate/sample results exhibited acceptable
precision, where applicable.

Sample results were reported to at or above the detection limit (DL). Results unaffected

by the data validation process, and not detected at or above the DL or QL, were validated and
reported as “U.” No results were rejected based on the data validation criteria.
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RSK-175M VOLATILE HEADSPACE ORGANICS GC DATA VALIDATION

Eurofins Lancaster Laboratories Environmental, Lancaster, PA; SDG RAE25

“M” denotes items reviewed. See Data Validation Report for additional comments.

A.

QC DELIVERABLES PACKAGE:

%] Case narrative present and signed by a laboratory representative

i Chain of Custody present and signed by a laboratory representative

%] Sample results included for all sample locations

2} Results provided for project specific analytes

i Quantitation limits (QLs) at permit or project required QL

&1 Analyst initial demonstration of capability provided for target analytes

TECHNICAL HOLDING TIME AND PRESERVATION CRITERIA:

| i14-day samptle collection to extraction/analysis holding time, HC] pH<2

o) Samples received at <6°C

INITIAL CALIBRATION CRITERIA:

o) Analytes included in the ICAL

“ ICAL consist of a minimum of 5 calibration levels

M A calibration standard at or below the associated MCL, regulatory compliance, or action limit

7} Calibration levels removed from the curve should not negatively impact the data integrity

| Each analvte %RSD < 15%

7} If not, correlation coefficient/coefficient of determination >0.99 for analytes with >15% RSD

CALIBRATION VERIFICATION (CV}) CRITERIA:

7} CV analyzed at the beginning of each 12-hour period and prior to analysis of the method
blank and samples

(| CV analyzed after each 10 samples

| Analytes have % Difference/Drift within + 15%.

BLANK CRITERIA:

M Method blank analyzed

| Trip blank per each day of sample collection

M Sample results evaluated for blank influence, where applicable.

) Blank analyzed after result exceeding calibration range, if required
SURROGATE CRITERIA:

o) Propene {(42-131%R);Surrogate added to project samples

MATRIX SPIKE/ MATRIX SPIKE DUPLICATE (MS/MSD) / LABORATORY CONTROL
SAMPLE (LCS) CRITERIA:

™ MS/MSD and LCS analyzed target analytes, where applicable

M MS/MSD (35-157%, RPD<20) and L.CS (80-120%) within range

REPORTING:

] Detected analytes or results requiring validation are presented on the attached table(s).
%} Laboratory reported results to at or above MDL

| Results validated to the MDL.
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SW-846 INORGANIC (METALS) DATA REVIEW SUMMARY

Draper Aden Associates performed a comprehensive manual review of the analytical results
for the October 13, 2014 semiannual Corrective Action groundwater monitoring event at the Open
Burning Ground (HWMU 13) located at the Radford Facility Army Ammunition Plant (RFAAP),
in Radford, Virginia. Draper Aden Associates, of Blacksburg, Virginia, collected groundwater
samples from monitoring wells 13MW2, 13MW3, 13MW4, 13MW5, 13MW6, 13MW7 and
13MW8. Sample 13MWDUP, a blind field duplicate for 13M W4, was also submitted for analysis.

Samples 13MW3, 13MW4, 13MW5, 13MW6 and 13MW?7 (compliance wells) and
13MW8 (plume well) were analyzed for dissolved iron and dissolved manganese as listed in permit
attachment VILB (Semi-Annually Monitored Natural Attenuation Paramefers and Analytical
Methods). Samples 13MW3, 13MW4, 13MW5, 13MW6 and 13MW7 were analyzed for antimony,
arsenic, barium, cadmium, chromium, lead, mercury, nickel, selenium, silver, and zinc as listed in
permit attachment VILC (Corrective Action Program - Annual Groundwater Moniforing List for
Radford OBG#13). Sample 13MW?2 (upgradient well) was not analyzed for any metal constituents.
The following information and attached table summarizes the inorganic data review results.

Inductively coupled plasma atomic emission spectroscopy/mass spectrometry (ICP-
AES/ICP-MS) and cold vapor atomic absorption (CVAA) were the techniques used for the metals
analysis. ICP-MS Method 6020A was used to analyze for antimony, arsenic, barium, cadmium,
chromium, lead, nickel, selenium, silver, and zinc. ICP-AES Method 6010C was used to analyze
for dissolved iron and dissolved manganese. CVAA Method 7470A was used to analyze for
mercury. All metals were analyzed and reported as total, except where noted above.

CompuChem, a division of Liberty Analytical Corporation (CompuChem), of Cary, North
Carolina, performed the analysis. On behalf of RFAAP, CompuChem submniitted results to Draper
Aden Associates in a final certificate of analysis which included sample analytical results as well as
relevant documentation to verify and validate the results. CompuChem is a VELAP accredited
laboratory for the above analytes, methods, and matrix.

The evaluation of CompuChem’s compliance with the method and validation of results
presented here are based upon a limited review of QA/QC information including holding time,
preservation procedures, instrument tuning, calibration and calibration verification data, QL
standards, blank samples (method, calibration, and other blanks), interference check sample, pre-
digestion matrix spike and matrix spike duplicate (MS/MSD), laboratory control sample (LCS),
internal standard, and serial dilution results, where applicable. Calculation checks were performed
on ten percent of the data set, where applicable, for Methods 6020A and 7470A. The following
information is intended to summarize data review results and any observed significant deviations
from method and/or contractual requirements.

The laboratory received the samples on ice and in good condition with custody seals intact.
The chain of custody (COC) was appropriately signed and dated by field and laboratory
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personnel. Applicable holding time and preservation criteria were. Dissolved metal aliquot was
field filtered using a 0.45 micron filter prior to sample preservation.

Method 6020A4/3005A4 (ICP-MS)

The original certificates of analysis were received on October 23, 2014, The original
certificate of analysis was complete in their presentation and the data were of acceptable quality.
The data set demonstrated the laboratory’s ability to achieve the reported permit quantitation limit

(QL).

QC history documentation was provided. Applicable instrument tune, calibration and
calibration verification requirements were met. QL standards, blank, interference check samples
(ICSAB), MS/MSD, LCS, mternal standard data, and serial dilution results recovered within
control limits, where applicable, except where noted below. Field duplicate/sample results
exhibited acceptable precision, where applicable. Deviations from QA/QC criteria that were noted
during the data review are summarized below.,

Zinc was detected in the laboratory preparation blank less than the QL and detected results
for zinc less than the QL and less than five times the blank concentration were considered
influenced by laboratory contamination. These zinc results were qualified as “U” to denote the
result was not detected at or above the QL.

The laboratory’s low level QL standard demonstrated the laboratory’s ability to achieve the
reported permit QLs.

Sample results were reported at or above the detection limit, Except where noted above,
target analytes reported by the laboratory as detected less than the corresponding permit QL were
validated and qualified as "J” and the reported concentration for should be considered estimated.
Sample results unaffected by the data validation process, and not detected at or above the permit
detection limit or QL, were validated and reported as “U.” No results were rejected based on the
data validation criteria.

Method 6010C/30104

The original certificate of analysis was received on October 23, 2014. The original
certificate of analysis was complete in its presentation and the data were of acceptable quality, The
data set demonstrated the laboratory’s ability to achieve the reported permit quantitation limit (QL),
where applicable.

QC documentation criteria were met, except where noted below. Initial calibration and
calibration verification criteria were met. QL standards, blank sample, interference check sample,
pre-digestion MS/MSD, LCS and serial dilution results recovered within control limits, except
where noted below. Field duplicate/sample results exhibited acceptable precision, where
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applicable. No deviations from QA/QC control limits were identified during the data review
process.

Sample results were reported to at or above the detection limit. Target analytes reported by
the laboratory as detected less than the corresponding permit QL were validated and qualified as "J”
and the reported concentration for should be considered estimated. Results unaffected by the data
validation process, and not detected at or above the permit detection limit or QL, were validated
and reported as “U.” No results were rejected based on the data validation criteria.

74704 (CVAA)

The original certificate of analysis was recetved on January 6, 2014. The certificate of
analysis was complete in its presentation and the final data were of acceptable quality. The
certificate of analysis demonstrated the ability of the laboratory to achieve the QL for mercury.

QC history documentation was provided. Instrument calibration and calibration verification
criteria were met. Blanks, quantitation limit standards, matrix spikes, duplicates and laboratory
control samples were analyzed as required and applicable criteria were met unless noted below.
Field duplicate/sample results exhibited acceptable precision, where applicable. A review of
transcriptions from instrument data to sample summary sheets was performed. No deviations from
QA/QC criteria were noted during data review.

The laboratory’s low level QL standard demonstrated the laboratory’s ability to achieve the
reported permit QL.

Sample results were reported at or above the detection limit. Except where noted above,
target analytes reported by the laboratory as detected less than the corresponding permit QL were
validated and qualified as "J” and the reported concentration for should be considered estimated.
Sample results unaffected by the data validation process, and not detected at or above the pernmt
detection limit or QL, were validated and reported as “U.” No results were rejected based on the
data validation criteria.
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INORGANIC DATA EVALUATION FOR ICP/MS SW-846 METHOD 6020A
CompuChem, a Division of Liberty Analytical, Cary, NC; SDG:1410111

Preparation Method: 3005A
"[F" denotes items reviewed. See Data Validation Summary for additional comments.

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

B. DETECTION LIMIT AND QUANTITATION LIMIT CRITERIA:
Data Quality Objective: Analytical Sensitivity
Specific detection limit reported
Specific quantitation limit reported
Standard analyzed at the QL (LLQC), digested, 70-130% recovery, analyzed after MDL
determination and as needed
Method detection Hmit (MDL.) less than QL.
Performance evaluation sample analyzed within 12 months

HE HEE

C. INITTIAL DEMONSTRATION OF CAPABILITY (IDOC) CRITERIA:
Data Quality Objective: Laboratory Method Sensitivity
7} Amnalyst IDOC for JCF submitted previously

D. SAMPLE AND STANDARD PREPARATION CRITERIA:
Data Quality Objective; Accuracy and Representafiveness

& Digestion prior to analysis
| Digestion method: 3005A
| Samples and standards matrix matched

E. TECHNICAL HOLDING TIME / PRESERVATION REQUIREMENTS:
Data Quality Objective: Representativeness
| 6 month holding time, pH<2 with Nitric Acid (HNOs)

F. INSTRUMENT TUNE CRITERIA:
Data Quality Objective: Verify Operating Conditions
‘ Prior to calibration
Relative Standard Deviation (RSD) </=5%
Resolution < 0.9 amu full width at 10% peak height (or lower)
Mass calibration </=0.1 amu difference from true value

BEEE

G. INITTIAL CALIBRATION CRITERIA:
Datua Quality Objective: Laboratory Accuracy

%] 1 calibration blank and 3 standards,
| Linear curve fit with correlation coefficient r > 0.998
& Draily calibration following tuning and prior to sample analysis
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H. INITTAL CALIBRATION VERIFICATION (ICV) CRITERIA:
Data Quality Objective: Laboratory Accuracy
| Daily following initial calibration, independent/second source used for ICV
] ICV concentration near mid-point of calibration curve, 90-110% recovery
| Low level ICV (LLICV) — prior to analysis, at QL concentration, 70-130% recovery
L INITIAL CALIBRATION BLANK CRITERIA:
Data Quality Objective: Laboratory Analytical Sensitivity/Tnstrument Drift’'Contamination Evaluation
| Daily following ICV
| Interference free
J. CONTINUING CALIBRATION VERIFICATION (CCV) CRITERIA:
Data Quality Objective: Laboratory Analytical Accuracy
() CCV, prior to analysis, after every 10 samples, at end of analysis
| CCV recovery within 90-110%, mid-point of curve concentration
= Low level CCV {LLCCYV), concentration at QL, prior to analysis, after every 10 samples,
end of analysis (70-130% R)
K. CONTINUING CALIBRATION BLANK CRITERIA:
Data Quality Objective: Laboratory Analytical Sensitivity/Instrument Drift/Contamination Evaluation
(7| Immediately after the CCV, 10 sample frequency
[} Interference free
L. BLANK CRITERIA:
Data Quality Objective: Sensitivity/Instrument Drifi/Contamination Evaluation
N/A Trip Blank (check only if analyzed)
| Method/Other Lab Blanks (check only if analyzed), one per digestion batch
7} Interference free
M. INTERFERENCE CHECK SAMPLE (ICS) CRITERIA:
Data Quality Objective: Analytical Accuracy/Verification of Isobaric Interference Corrections
| At beginning of analytical nin
| Recovery: 80-120% (ICSAB)
N. MATRIX SPIKE DUPLICATE (MSD) CRITERIA:
Data Quality Objective: Method Precision in Sample Matrix
| All analytes, one MSD or sample duplicate per batch of 20 samples
7| Spiked prior to sample preparation
(| RFPD < 20 between MS and MSD results or sample and duplicate results
¥ MSD analyte recovery 75-125%
0. MATRIX SPIKE (MS) CRITERIA:

Data Quality Objective: Method Accuracy in Sample Matrix

All analytes, one MS per digestion batch of 20 sampies
Spiked prior to sample preparation

Recovery: 75-125%

Post digestion spike if MS/MSD recoveries fail

Recovery of post digestion spike analytes within 80-120%

HEREE
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P. LABORATORY CONTROL SAMPLE (LCS) CRITERIA:
Data Quality Objective: Laboratory Method Accuracy, Laboratory Performance
5] LCS for all target analytes, one LCS per 20 sample batch
| LCS concentration at approximately mid-point of analytical curve
] Recovery within 80-120% for all analytes

Q. INTERNAL STANDARDS (IS) CRITERIA:
Data Quality Objective: Analytical Accuracy in Sample Matrix
[} IS added to each sample and QC sample
] % Relative intensity (RI) within 70-125%

R. SERIAL DILUTION (DILUTION TEST) TEST CRITERIA:

Data Quality Objective: Accuracy in Sample Matrix
e <10% Difference (applicable when sample concentration >10X QL)

S. SAMPLE QUANTITATION AND GENERAL REPORTING CRITERIA:
Data Quality Objective: n/a

& Sample results reported within instrument linear dynamic range
o Sample results reported to the detection limit
REFERENCES:

Draper Aden Associates conducted a limited data validation of the above noted data set using the
data package provided by the analyzing laboratory. Data evaluation was conducted using SW-846
(Test Methods for Evaluating Solid Waste-Physical/Chemical Methods, USEPA, SW-846, 3rd
Edition-Final Update I, TI/TIA, IIT and subsequent updates) method requirements and CLP data
validation guidelines (USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review, October 2004 and USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review, January 2010). Validation of this data
set is limited to review of items detailed 1n this data review report.
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INORGANIC DATA EVALUATION FOR ICP SW-846 METHOD 60106C

CompuChem, a Division of Liberty Analytical. Cary, NC; SDG: 1410112

Preparation Method: 3010A

"M" denotes items reviewed. See Data Validation Summary for additional comments.

A.

QC DOCUMENTATION CRITERIA:

& Specific detection limits/quantitation limit (QLs) for target analytes

&4 Passed single blind performance evaluation study within 12 months

& Standard analyzed at the QL (LLQC), digested, 70-130% recovery,
analyzed after MDL determination and as needed

™ Passing MDL check sample

™ IDOC for analyst JCF submitted

METHOD INFORMATION DOCUMENTATION:
4 Target analytes analyzed by requested method

TECHNICAL HOLDING TIME / PRESERVATION REQUIREMENTS:
4} 6 month holding time

& Adjust pH <2 w/ HNO3

4} Dissolved aliquot field filtered 0.45p filter prior to field preservation

INSTRUMENT CALIBRATION CRITERIA:
4] 1 calibration blank and at least 1 standard

1 calibration blank and at least 3 standards (alternate calibration procedure)
4] Linear curve fit with correlation coefficient r >0.998

INITIAL / CONTINUING CALIBRATION VERIFICATION CRITERIA:
ICV, analyzed prior to analysis (90-110% R)

LLICV concentration at QL., prior to analysis (70-130% R)

CCV prior to analysis, after every 10 samples, end of analysis, (90-110% R)
LLCCV concentration at QL, prior to analysis, after every 10 samples,

end of analysis (70-130% R)

HEEE

BLANK SAMPLE CRITERIA:

NA  Trip Blank (check only if analyzed)

NA  Equipment Blank (check only if analyzed)
Method/Other Lab Blanks (check only if analyzed)
Interference free

CCB 10 sample frequency

B EHA

INTERFERENCE CHECK SAMPLE (ICS) CRITERIA:
4} ICS analyzed at beginning of analytical run (Recovery 80-120% for ICSAB)
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H. MATRIX SPIKE DUPLICATE (MSD) CRITERIA:
4} All analytes, one MSD or samiple duplicate per batch of 20 samples
M RPD <20 between MS and MSD or sample and duplicate results
54 Recovery 75-125% for MSD

L. MATRIX SPIKE (MS) CRITERIA:
4] Recovery of MS analtytes within 75-125%
e} All analytes, spiked prior to digestion, one MS per batch of 20 samples
1} Post digestion spike if MS/MSD recoveries fail
4} Recovery of post digestion spike analytes within 80-120%

J. LABORATORY CONTROL SAMPLE (LCS) CRITERIA:
4} LCS for all analytes
1] Recovery 80-120% all analytes
4} Independent source for LCS standard

K. SERIAL DILUTION CRITERIA:
e} Similar matrix
o} <10% Difference (applicable when concentration >50X IDL)

L. SAMPLE RESULTS CRITERIA:
o} Results reported within ICP linear calibration range
] Results reported to laboratory detection limit

REFERENCES:

Draper Aden Associates conducted a limited data validation of the above noted data set using the
data package provided by the analyzing laboratory. Data evaluation was conducted using SW-846
(Test Methods for Evaluating Solid Waste-Physical/Chemical Methods, USEPA, SW-846, 3rd
Edition-Final Update I, II/IIA, 1II and subsequent updates) method requirements and CLP data
validation guidelines (USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review, October 2004 and USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review, January 2010, where applicable).
Validation of this data set is limited to review of items detailed in this data review report.
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INORGANIC DATA EVALUATION FOR MERCURY
BY COLD VAPOR AA SW-846 METHOD 7470A

CompuChem, a Division of Liberty Analytical, Cary, NC; SDG: 1410111
"B" denotes items were reviewed. See Data Validation Summary for additional comments.

A. QC DOCUMENTATION CRITERIA:
| Specific detection limits/quantitation imit (QLs) for target analyte
M Standard analyzed at the QL (70-130% Recovery)
M Passed single blind performance evaluation study within 12 months
| IDOC for analyst JRR submitted

B. METHOD INFORMATION DOCUMENTATION:
| Mercury analyzed by requested method

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

D. INSTRUMENT CALIBRATION CRITERIA:
M 1 calibration blank and at least 3 standards, correlation coefficient >0.995
| Instrument calibrated for every analytical sequence for every method

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

F. BLANK SAMPLE CRITERIA:
N/A Trip Blank (check only if analyzed)
N/A  Equipment Blank (check only if analyzed)
| Method/other laboratory blanks (check only if analyzed)
| Interference free

G. MATRIX SPIKE DUPLICATE (MSD) SAMPLE CRITERIA:
| One MSD or sample duplicate per batch of 20 samples
%) RPD <20 between MS and MSD or sample and duplicate results
| Recovery 75-125% for MSD

H. MATRIX SPIKE (MS) SAMPLE CRITERIA:
M Recovery within 75-125% range
| One MS per batch of 20 samples
%] MS added prior to digestion
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I. LABORATORY CONTROL SAMPLE (LCS) CRETERIA:
4| LCS for mercury
| Recovery within 80-120%
%] Independent source for LCS

J. SAMPLE RESULTS CRITERIA:
%] Results reported within instrument calibration range
1] Results reported to detection limit

Draper Aden Associates conducted a limited data validation of the above noted data set using the
data package provided by the analyzing laboratory. Data evaluation was conducted using SW-846
(Test Methods for Evaluating Solid Waste-Physical/Chemnical Methods, USEPA, SW-846, 3rd
Edition-Final Update I, IVIIA, III and subsequent updates) method requirements and CLP data
validation guidelines (USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review, October 2004 and USEPA Contract Laboratory Programi National
Functional Guidelines for Inorganic Superfund Data Review, January 2010). Validation of this data
set is limited to review of items detailed in this data review report.
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SW-846 INORGANIC PERCHLORATE DATA REVIEW SUMMARY

Draper Aden Associates performed a comprehensive manual review of the analytical results
for the October 13, 2014 semiannual Corrective Action groundwater monitoring event at the Open
Burning Ground (HWMU 13) located at the Radford Facility Army Ammunition Plant (RFAAP),
in Radford, Virginia. Draper Aden Associates, of Blacksburg, Virginia, collected groundwater
samples from monitoring wells 13MW2, 13MW3, 13MW4, 13MWS5, 13MW6, 13MW7 and
13MW8. Sample 13MWDUP, a blind field duplicate for 13MW4, was also submitted for analysis.

Samples were analyzed for perchlorate as listed in permit attachments VILB (Semi-Annually
Monitored Natural Attenuation Parameters and Analytical Methods) and VIL.C (Corrective Action
Program - Annual Groundwater Monitoring List for Radford OBG#13) by Method SW-846 6850.
The following information and attached table summarizes the perchlorate data review results.

Draper Aden Associates sent samples to Microbac Laboratories (Microbac), of Marietta,
Ohio, for the analyses. On behalf of RFAAP, Microbac submitied results to Draper Aden
Associates in a final certificate of analysis that included sample analytical results as well as relevant
QA/QC and method performance criteria documentation to verify and validate the results.
Microbac is a VELAP accredited laboratory for the above analyte, method, and matrix.

The evaluation of Microbac’s compliance with the method and validation of the results
presented here are based upon a limited review of QA/QC information including holding times,
preservation procedures, calibration and calibration verification data, blank samples, matrix spike
and matrix spike duplicate (MS/MSD), laboratory control sample (LCS), and internal standard
results, where applicable. Calculation verifications were performed on a minimum ten percent of
the data set. A summary of data review results with any observed deviations is provided below.

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

The original certificate of analysis was complete in its presentation and the data were of
acceptable quality. The certificate of analysis demonstrated the ability of the laboratory to achieve
the reported QL for each target analyte. The data set demonstrated the laboratory’s ability to
achieve the required quantitation limit (QL).

QC documentation criteria were met. Instrument calibration and calibration verification
criteria were met. Blank sample, MS/MSD, LCS, and internal standard results recovered within
control limits, except where noted below. Sample results were reviewed for transcription errors
from the instrument data to the laboratory report and no errors were noted. Deviations from
specific QA/QC criteria that were identified during the review process are summarized below.

The MS/MSD for 13MWS5 recovered low; however, the sample concentration was four
times greater than the spike added concentration of the MS/MSD and no data qualification was
needed.
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Perchlorate was detected in 13MW4 at 13.6 pg/l and in the blind field duplicate,
13MWDUP, at 11.6 pg/l. Both these samples required a 1:10 dilution in order to obtain results
within the calibration range. Field duplicate/sample results exhibited acceptable precision.

Perchlorate detected at or above the detection limit and/or analytical data that required a
data vahdation quahfier due to quality control deviations noted above was summarized on the
attached table.

Results reported for perchlorate detected between the detection limit and QL. should be
considered estimated concentrations and qualified as "J*’ to note the analyte was analyzed for, but
not detected above the QL. Except where noted above, results remain as reported by the laboratory.
No results were rejected based on the data validation criteria.
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SW-846 METHOD 6850 (HPLC/MS) PERCHLORATE DATA VALIDATION

Mircrobac Laboratories, Marietta, OH; SDG: L14100924

Comments: Method 6850 - uses high performance liquid chromatography (HPLC) coupled with tandem
mass spectrometry (MS/MS) for the determination of perchiorate in aqueous and solid matrices.

A, QC DELIVERABLES PACKAGE:

NEEEHEN

Case narrative and Chain of custody present and signed by a laboratory representative
Sample results included for the sample locations

Project specific target analytes reported at or above the method detection limit (DL)
MDL study performed for target analytes and supports QL

Initial demonstration of proficiency performed (on file at laboratory)

Electronic data file reviewed

B. TECHNICAL HOLDING TIME AND PRESERVATION REVIEW CRITERIA:

%]

o]
%]

Holding time: analyze water samples and extracts of solid samples within 28 days of collection
or preparation, respectively

Adqueous and soil samples stored with headspace

Aqueous samples filtered with 0.2 pum filter in the field

Seils samples collected in glass amber jars, water samples collected in plastic

C. INSTUMENT TUNING:

o4

Laboratory stated instrument tuned as per manufacturer’s instructions

D. INITIAL CALIBRATION REVIEW CRITERIA:

[
%]
o]

Target analytes included in the [CAL

ICAL consisted of a minimum of 5 calibration standards {or more, as needed)

Lowest concentration calibration standard at or below the associated MCL, regulatory
compliance, action limit, or permit QL

E. INITIAL/ CONTINUING CALIBRATION VERIFICATION REVIEW CRITERIA:

H HEE HBE

Initial calibration prepared from different source from daily standards

Continuing calibration verification standard analyzed at the prior to sample analysis; every 10
samples and at the end of the analytical run

Midpeint calibration standard

Initial and continuing verification % recoveries within 835-115%

Area counts of internal standards (IS) in CCV must be between 50-150% of the average IS area
counts in the standards from the associated ICAL.

Low-level calibration verification (LLO(Q)} standard at or near the QL analyzed daily with
recoveries 50-150%

F. BLANK REVIEW CRITERIA:

|
o4

Method blank analyzed on each extraction
Method blank analyzed after calibration and before analytical samples

G. LABORATORY CONTROL SAMPLE (LCS) REVIEW CRITERIA:

0]

LCS analyzed with target analytes — matrix matched per batch of 20 samples
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M Concentration near midpoint
M LCS recovered within limits (80-120%)

H. MATRIX SPIKE/MATRIX SPIKE DUPLICATE/DUPLICATE:
M MS/MSD recovered within Iimits, %R within range (80-120%-aqueous /70-130%-solids)
M One MS/MSD and/or duplicate per batch of 20 samples
M MS/MSD/DUP 15% RPD control limit

L. INTERNAL STANDARDS REVIEW CRITERIA:
M Internal standard added to each extract
& Area count 50-150% of area count of CCV

L TARGET ANALYTE IDENTIFICATION REVIEW CRITERIA:
¥ The calculated 83/85 area counts ratios within £30% for area counts of mid-range standard or
average daily CCVs if samples analyzed separate day from ICAL (Section 12.1.2)
B RT of 83 and IS in each sample and QC should not vary by more than 0.2 min.(Sec 12.1.1)

K. TARGET ANALYTE QUANTITATION REVIEW CRITERIA:
¥ Quantitation based on internal standard calibration

L. REPORTING:
[¥] Detected results requiring validation are presented on the attached data validation report
Soils/sediments reported on dry-weight basis
M Results reported within calibration range
¥ Results reported to detection limit
i  Calculation verifications were performed on a minimum ten percent of the data set

REFERENCES:

Draper Aden Associates conducted a limited data validation of the above noted data set using the
data package provided by the analyzing laboratory. Data evaluation was conducted using SW-846
(Test Methods for Evaluating Solid Waste-Physical/Chemical Methods, USEPA, SW-846, 3rd
Edition-Final Update I, IVIIA, Il and subsequent updates) method requirements and CLP data
validation guidelines (USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review, October 2004 and USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review, January 2010). Validation of this data
set is limited to review of items detailed in this data review report.
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MISCELLANEOUS INORGANIC DATA REVIEW SUMMARY

Draper Aden Associates performed a comprehensive manual review of the analytical
results for the October 13, 2014 semiannual Corrective Action groundwater monitoring event at
the Open Burning Ground (HWMU 13) located at the Radford Facility Army Ammunition Plant
(RFAAP), in Radford, Virginia. Draper Aden Associates, of Blacksburg, Virgima, collected
groundwater samples from monitoring wells 13MW2, 13MW3, 13MW4, 13MW5, 13MW6,
I3MW7 and 13MWS8. Sample 13MWDUP, a blind field duplicate for 13MW4, was also
submitted for analysis.

As per the permit attachment VILB B (Semi-Annually Monitored Natural Attenuation
Parameters and Analytical Methods), samples 13MW3, 13MW4, 13MWS5, 13MW6, 13MW7
(compliance wells) and 13MW8 (plume well) were analyzed for total organic carbon (TOC) and
dissolved organic carbon (DOC) by SW-846 Method 9060A; alkalinity by Standard Methods
2320B; inorganic anions: chloride, nitrate and sulfate by UESPA Method 300.0; and chlorate and
chlorite by USEPA Method 300.1. Sample 13MW2 (upgradient well) was analyzed for the
inorganic ions: chloride and chlorate and chlorite by USEPA Method 300.0 and 300.1,
respectively.  The following information and attached table summarize the data validation
results.

Microbac Laboratories (Microbac), of Marietta, Ohio, performed the TOC and DOC
analyses. Pace Analytical Services, Inc. (Pace), of Ormmond Beach, Florida, performed the
alkalinity and anions analyses. On behalf of RFAAP, each laboratory submitted results to Draper
Aden Associates in a final certificate of analysis which included sample analytical results as well
as relevant documentation to verify and validate the results. FEach laboratory is a VELAP
accredited laboratory for the above analytes, methods, and matrix.

The evaluation of the laboratories’ compliance with SW-846 9060A, SM 2320B, USEPA
Methods 300.0 and 300.1 and validation of the results was based on a limited review of the
following items: QC deliverables package, QC history documentation, case narrative, technical
holding time and preservation requirements, instrument calibrations, blank analysis, retention
time, matrix spike and matrix spike duplicate (MS/MSD) analyses, and laboratory control/
laboratory control duplicate samples (LLCS/L.CSD), where applicable. A review of transcriptions
from instrument data to sample summary sheets was performed. Calculation verifications were
performed on a minimum ten percent of the data set. The following information is intended to
summarize data review results and any observed significant deviations from method and/or
contractual requirements.

Each laboratory received the samples on ice and in good condition with custody seals
present and intact. Technical holding times and preservation criteria were met, except where
noted below. The chain of custody (COC) was appropriately signed and dated by field and
laboratory personnel.
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Method 90604 — TOC and DOC

The original certificate of analysis was received on and October 30, 2014. The certificate
of analysis was complete in its presentation and the data were of acceptable quality. The data set
demonstrated the laboratory’s ability to achieve the reported permit quantitation limit (QL).

QC history documentation was provided. Applicable preservation and technical holding
time criteria were met. Instrument calibration and calibration verification requirements were
met. Blank, MS/MSD and LCS were within control limits, where applicable. The laboratory
reported the results for the quadruplicate analyses; however, as the final result, the mean of
quadruplicate analyses was reported. Deviations from QA/QC criteria that were noted during
data review are summarized below.

The MS/MSD recovered low for DOC. Results for DOC were qualified as estimated due
to the QC deficiency.

Results are reported as the mean of four replicates. Reported results with a relative
standard deviation (RSD) > 20 for the four replicates were qualified as estimated (see data
validation report).

For several samples, the dissolved result was greater than the total result (relative percent
difference (RPD) > 20) and these results were qualified as estimated (see data validation report).

Field duplicate and sample results did not exhibit acceptable precision (RPD) for either
TOC or DOC. The sample and duplicate results for TOC and DOC were qualified as estimated.

Target analytes detected at or above the detection limit or QL and/or analytical data that
required a data validation qualifier due to quality control deviations noted above are summarized
on the attached table. The reported concentration for target analytes detected less than the QL
should be considered estimated.

Sample results were reported to at or above the laboratory detection limit and qualified as
noted above. Results for the samples unaffected by the data validation process and not detected
at or above the detection limit were validated and reported as “U.” No results were rejected
based on the data validation criteria.

SM 23208 — Alkalinity

The original certificate of analysis was received on October 31, 2014, The certificate of
analysis was complete in its presentation and the data were of acceptable quality. The data set
demonstrated the laboratory’s ability to achieve the reported permit quantitation limit (QL).

QC deliverables package requirements were met. Technical holding time and preservation

criteria were met. Calibration, blank, LCS and duplicate samples were analyzed and the reported
results were within control limits. Blanks were interference free. Field duplicate results and
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sample results exhibited acceptable precision, where applicable. No deviations from QA/QC
criteria were noted during the data review process.

Target analytes detected at or above the detection limit or QL and/or analytical data that
required a data validation qualifier due to quality control deviations noted above are summarized
on the attached table. The reported concentration for target analytes detected less than the QL
should be considered estimated.

Sample results were reported to at or above the laboratory detection limit. Alkalinity was
detected above the QL in the project samples. No results were rejected based on the data

validation criteria.

Methods 300.0 (IC) — Chloride, Nitrate, Sulfute

The original certificate of analysis was received on October 31, 2014. The certificate of
analysis was complete in its presentation and the data were of acceptable quality. The data set
demonstrated the laboratory’s ability to achieve the reported permit quantitation limit (QL).

QC documentation criteria were met.  Calibration and calibration verification
r