.‘ Naval Facilities Engineering Command
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Electronic Data Deliverable, Data Validation Report,
and the Sample Location Report, SDG 18-0620
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Point Mugu, California

July 2019
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CTO-4164 Naval Base Ventura County, California

Project No 100110125-01

PFAS by DoD QSM 5.1 Table B-15
AQ, GW
Batch 18-0620
Package DP-18-0318

Submitted to:
CH2M

1100 NE Circle Blvd Suite 300
Corvallis, OR 97330 USA

Submitted by:
Battelle Norwell Operations
141 Longwater Drive Suite 202
Norwell, MA 02061

BATTELLE

It can be done



CTO-4164 Naval Base Ventura County, California

Project No 100110125-01

PFAS by DoD QSM 5.1 Table B-15
AQ, GW
Batch 18-0620
Package DP-18-0318

Submitted to:
CH2M

1100 NE Circle Blvd Suite 300
Corvallis, OR 97330 USA

NELAP Accreditation Number: E87856 (Florida Department of Health)
DoD-ELAP Accreditation Number: 91667

Submitted by:
Battelle Norwell Operations
141 Longwater Drive Suite 202

Norwell, MA 02061

Lauren Griffith

2018.11.02
Analyst Approval: 14:23:10-04'00'

. m fitche@battelle.org
OQC Chemist Approval: e M ety 2018.11.06 13:18:50 -05'00'
@k— Digitally signed by Jonathan Thorn

Project Manager Approval: A S Date: 2018.11.07 11:32:30 -05'00'

BATTELLE

It can be done




CTO0O-4164 Naval Base Ventura County, California
Project No 100110125-01

PFAS by DoD QSM 5.1 Table B-15

SD
Batch 18-0620
Package DP-18-031/8

1 Miscellaneous Documentation
Case Narrative, Laboratory Accreditations. 1

2 Chain of Custody Records

Sample Receipt Records 1 0
3 Tables
Analytical Data Tables, Qualifier Definitions. 26

BATTELLE

It can be done










Sample Summary

Client: CH2M

SDG: 18-0620

Project/Site: Naval Base Ventura County

CTO: 4164

Lab Sample ID |Client Sample ID Matrix Collection Date | Receipt Date
CSO009PB-FS Procedural Blank WATER 10/18/2018 10/18/2018
CS010LCS-FS Laboratory Control Sample WATER 10/18/2018 10/18/2018
J8801-FS VC-SD-FB12-10092018 AQ 10/9/2018 10/12/2018
J8802-FS VC-SD-EB12-10092018 AQ 10/9/2018 10/12/2018
J8803-FS VC-SD-EB13-10092018 AQ 10/9/2018 10/12/2018
18804-FS VC-S14GW02-1018 GW 10/9/2018 10/12/2018
J8805-FS VC-S14GWO02P-1018 GW 10/9/2018 10/12/2018
J8806-FS VC-S14GW19-1018 GW 10/9/2018 10/12/2018
J8807MS-FS VC-S14GW02-1018-MS GW 10/9/2018 10/12/2018
J8808MSD-FS |VC-S14GW02-1018-MSD GW 10/9/2018 10/12/2018
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QA/QC Summary
Batch 18-0620

Project: CTO-4164 Naval Base Ventura County, California
Parameters: PFAS

Laboratory: Battelle, Norwell, MA

Matrix: GW and AQ

Data Set: DP-18-0318

Analytical SOP: 5-369

gﬁiggce: PFAS to QSM 5.1 Table B-15

Sample Custody

Collection Date

Receipt Date Temp (°C)

10/8-9/2018

10/12/2018 1.3and 0.7

Corrective Actions

On COC#7 (page 5 of 8 on the hand written COC forms from the field), all
samples on this page, except for the SD0O1 set of samples, do not match
collection times from the COC to the sample label. Client verified that COC
records are correct.

Sample Storage

The samples were stored refrigerated until extraction.

Related samples

NA

METHOD SUMMARIES

Sample
Preparation

Water samples were spiked with surrogates in the original sample container from
the field. The water was extracted using a weak ion exchange solid phase
extraction (SPE) cartridge and eluted from the SPE with 0.4% NH3 in methanol.
Extracts were concentrated to dryness under nitrogen with a water bath set
between 35 °C and 45 °C, reconstituted with 80:20 methanol/water (V/V) and
fortified with internal standard. Extracts were transferred for LC-MS/MS analysis.

Prep comments

All samples were pre-screened prior to initial extraction.

Samples J8804-FS (VC-S14GW02-1018), J8805-FS (VC-S14GW02P-1018), J8806-FS
(VC-S14GW19-1018), J8807MS-FS (VC-S14GW02-1018-MS), and J8808MSD-FS
(VC-S14GWO02-1018-MSD) all contained floating particulate matter in the sample
container prior to fortification and extraction.

A small volume of sample J8802-FS (VC-SD-EB12-10092018) was spilled (~3 mL)
during transfer to SPE cartridge.

Analysis

PFAS were measured by liquid chromatography tandem mass spectrometry (LC-
MS/MS) in the multiple reaction monitoring (MRM). An initial calibration
consisting of representative target analytes, labelled analogs, and internal
standards was analyzed prior to analysis to demonstrate the linear range of
analysis. Calibration verification was performed at the beginning and end of 10
injections and at the end of each sequence. Target PFAS were quantified using
the isotope dilution method. Samples are reported in ng/L concentrations.

Analysis
Comments

Samples analyzed on Sciex 5500 LC-MS/MS.

When detected, PFHxS and PFOS contain both linear and branched isomers.

Page 1 of 3
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QA/QC Summary
Batch 18-0620

In cases were native PFAS compounds were reported from dilutions (above
calibration in non-diluted extracts), the extracted internal standard (surrogate)
used to quantify the native compound was also reported from the dilution.

The calibration curve for result table 18-0620_18-0621 18-0622_BASE is used for
both 18-0620_18-0621_18-0622_BASE and 18-0620_18-0622_BASE_A, the
calibration curve 18-0620_18-0621_18-0622_SIS is used for both 18-0620_18-
0621_18-0622_SIS and 18-0620_18-0622_SIS_A.

Holding Times

Extraction Date(s) Analysis Date(s)

10/18/2018 10/17,24,25/2018

Procedural Blank
(PB)

A PB was prepared with this analytical batch to ensure the sample extraction
and analysis methods are free of contamination.

<% the LOQ
Samples >10x PB

Two exceedances noted.

PFOA was detected in the LCS and field sample J8806-FS (VC-S14GW19-1018),
at less than 10 times the amount detected in the PB, and are B qualified in
these samples. Note that the concentration of PFAS in the blank passes the
criteria of < % the LOQ at 1.29 ng/L. PB was re-run to verify concentrations in
the PB (data is in unused data section of the full data package).

Laboratory Control
Spike (LCS)

A LCS was prepared with this analytical batch. The percent recoveries of target
analytes were calculated to measure accuracy.

Laboratory derived
control limits for
recovery

No exceedances noted.

No comments.

Matrix Spike and
Matrix Spike
Duplicate (MS/MSD)

A MS/MSD was not prepared with this analytical batch. The percent recoveries
of target analytes were calculated to measure accuracy.

Laboratory derived
control limits for
recovery and <30%
RPD

2 recovery and 1 RPD exceedances noted.

The recovery of PFHxS in the MSD sample was below criteria, this also caused
the RPD to be outside of criteria. PFHxS was detected in the native sample at
concentrations above the fortification amount. PFNA was over-recovered at
125% in the MSD (upper control limit is 122%). The MSD was re-run to confirm
the recovery and PFNA was not detected in any field samples.

Extracted Internal
Standard Analytes

Labelled analog compounds were added prior to extraction. The recoveries are
calculated to measure extraction efficiency.

50-150% of true
value

1 exceedance noted.

The extracted internal standard (EIS), d5-EtFOSAA, was over-recovered in
J8803-FS (VC-SD-EB13-10092018) at 166%. The extract was re-aliquoted and
re-run to verify the recovery (included in unused data section)

Page 2 of 3
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QA/QC Summary
Batch 18-0620

Internal Standard
Analytes

Labelled analog compounds were added prior to analysis.

+/- 50% of the area
of the L5 calibration
point.

No exceedances noted.

No comments.

Initial Calibration
(ICAL)

The LC-MS/MS was calibrated with multi-level calibration curve for all
compounds using linear or quadradic curve fitting.

+/-30% of true
value, R?>0.99

No exceedances noted.

No comments.

Independent
Calibration Check
(1cc)

The independent check was run after each initial calibration to verify the
calibration. This standard is from a different source than the ICAL.

+/-30% of true
value

No exceedances noted.

No comments.

Continuing
Calibration
Verification (CCV)

Continuing calibration standards were run at the beginning and end of 10
injections and at the end of the sequence to ensure that initial calibration is
still valid.

+/-30% of true
value

No exceedances noted.

No comments.

Instrument Blank
(1B)

Immediately following the highest standard analyzed and daily prior to sample
analysis.

<% the LOQ

No exceedances noted.

No comments.

Page 3 of 3
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It can be done
Project Client: CH2M
Project Name: CTO-4164 Naval Base Ventura County, California

Project Number: 100110125-01
Preparation Batch: 18-0620

Data Set: DP-18-0318

Test Code: Master_369

QC Parameter: Exceed: Justification:
Procedural Blank 0 None

PFOA was detected in the LCS and in sample J8806 at less than 10 times the
2 amount detected in the PB, and is B qualified in these samples. Results
were confirmed by realiquoting and reanalyzing the PB. LMG 11/02/18

PB Measurement Quality
Objective

Laboratory Control Sample 0 None

PFNA exhibited a high recovery in the MSD. Results were confirmed by

Matrix Spike / Matrix Spike realiquoting and reanalyzing the extract. PFHxS exhibited a low recovery in

. 2 the MSD. This analyte required a dilution in the MSD and was present in the
Duplicate Recovery . . . .
native sample at a higher concentration than the MSD spike amount. LMG
11/02/18
. . . . PFHxS exhibited a high RPD for the MS/MSD. This analyte required a dilution
Matrix Spike / Matrix Spik
@ ;z I?;afe/Pr:cirsliXonpl ¢ 1 in both the MS and the MSD and was under-recovered in the MSD. LMG
p 11/02/18
Extracted Internal Standard 1 d5-EtFOSAA was recovered high in sample J8803. Results were confirmed by
Analytes (Surrogates) realiquoting and reanalyzing the extract. LMG 11/02/18
Instrument Calibration 0 None
Instrument Blank 0 None
Independent Calibration 0 None
Check
Continuing Calibration
inuing Cali i 0 None

Verification

Analyzed by: Griffith, Lauren
Isotope Dilution Printed: 11/7/2018 L18-0620_Master_369.xlsm
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BATTELLE

It can be done

BATTELLE - NORWELL OPERATIONS

MISCELLANEOUS DOCUMENTATION FORM

Project Title: CTO-4164 Naval Base Ventura County, Data Set Number: DP-18-0318
Project Number: 100110125-01 Prep Batch Number: 18-0620
Entered By: Lauren Griffith Entered On: 11/02/2018
Test Code (Matrix Type): Master_369(L)

Samples that were manually integrated are noted on the quant reports with the comment (TRUE).
LMG 11/02/18

In cases were native PFAS compounds were reported from dilutions (above calibration in non-diluted extracts), the extracted internal
standard (surrogate) used to quantify the native compound was also reported from the dilution.
LMG 11/02/18

The calibration curve for result table 18-0620_18-0621_18-0622_BASE is used for both 18-0620_18-0621_18-0622_BASE and 18-
0620_18-0622_BASE_A, the calibration curve 18-0620_18-0621_18-0622_SIS is used for both 18-0620_18-0621_18-0622_SIS and
18-0620_18-0622_SIS_A.

LMG 11/5/2018

KB79 was not utilized for the SIS method for d3-MeFOSAA. There is no impact on the data once this point is removed.
LMG 11/6/18

Task Leader Approval:

SupervisorApproval: 5 Digitally signed by Jonathan
Thorn

PM Approval: Date: 2018.11.05 10:37:43 -05'00'

Printed on 11/5/2018 Page 1 of 1




i can be done
Project Client: CH2M

Project Name: CTO-4164 Naval Base Ventura County, California

Project No.: 100110125-01

Preparation Batch: 18-0620
Data Set: DP-18-0318

Page 7 of 40

CSO09PB-FS (Procedural Blank)

18801-FS (VC-SD-FB12-10092018)

18802-FS (VC-SD-EB12-10092018)

18803-FS (VC-SD-EB13-10092018)

— |— |~ [/8804-FS (VC-S14GW02-1018)

— |~ |~ |~ ||~ |~ |~ |~ |~ |~ [CSO10LCS-FS (Laboratory Control Sample)

— |- ||| |= ||~ [~ |~ |— [)8807MS-FS (VC-S14GW02-1018-MS)

— (||| |=|=|— [~ |— |— [/8808MSD-FS (VC-S14GW02-1018-MSD)

PFHXA 307-24-4 - - -

PFHpA 375-85-9 - - - B,

PFOA 335-67-1 - - - -

PFNA 375-95-1 - - - - -
PFDA 335-76-2 - - - - R
PFUNA 2058-94-8 - - - - R
PFDoA 307-55-1 - - - - -
PFTrDA 72629-94-8 - - - - -
PFTeDA 376-06-7 - - - - R
NMeFOSAA 2355-31-9 - - - - -
NEtFOSAA 2991-50-6 - - - - -
PFBS 375-73-5 - L L L - - - L
PFHxS 355-46-4 - L/Br L/Br L/Br - - - L/Br
PFOS 1763-23-1 - L/Br L/Br L/Br - - - L/Br
"L" :Linear

"Br": branched
"L/Br": Linear/Branched
"-": Not detected

Linear/Branched Isomer Checklist

Analyzed by: Griffith, Lauren

Printed: 11/7/2018

L18-0620_Master_369.xlsm
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Project Client: CH2M
Project Name: CTO-4164 Naval Base Ventura County, California

Project No.: 100110125-01

Preparation Batc
Data Set: DP-18-

PFHXA

— |J8806-FS (VC-S14GW19-1018)

PFHpA

PFOA

— |— [~ [)8805-FS (VC-S14GWO02P-1018)

PFNA

PFDA

PFUNA

PFDoA

PFTrDA

PFTeDA

NMeFOSAA

NEtFOSAA

PFBS

PFHxS

L/Br

PFOS

L/Br

"L" :Linear

"Br": branched
"L/Br": Linear/Bra
"-": Not detected

Linear/Branched Isomer Checklist

Analyzed by: Griffith, Lauren
Printed: 11/7/2018

Page 8 of 40
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BATTELLE

ACCREDITATIONS

Accrediting Authority Laboratory ID
U.S. Department of Defense Environmental

. 91667
Laboratory Accreditation Program (DoD-ELAP)
State of Florida Department of Health E87856
State of New York Department of Health 12105
Commonwealth of Pen.nsylvanla Department of 68-05687
Environmental Protection
State of Washington Department of Ecology C1050
State of California 3045
Commonwealth of Massachusetts E87856

Current certificates and lists of accredited parameters are available upon request.
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M’m E ShpNo _ SHP-181012-02

Approved: |

Project Number: 695803 Client: CH2M

Received by: Schumitz, Matt Date/Time Received: Friday, October 12, 2018 10:30 AM

No. of Shipping Containers: 2

SHIPMENT
Method of Delivery: Commercial Carrier Tracking Number: Fed Ex
COC Forms: v Shipped with samples No Forms

Cooler(s)/Box(es

Battelle Project No:

Cntr Type Tracking No. Seal Seal Container Therm. TempC  Smps
10of2 Cooler 7832 0156 6760 Custody Seals  Intact Intact Therm_1 g 19
20f2 Cooler 7832 01656 6770 Custody Seals  Intact Intact Therm_1 0.7 21

Samples
Sample Labels: v Sample labels agree with COC forms
Discrepancies (see Sample Custody Corrective Action Form)
Container Seals: Tape Custody Seals Other Seals (See sample Log)
v Seals intact for each shipping container
Seals broken (See sample log for impacted samples)
Condition of Samples: v Sample containers intact
Sample containers broken/leaking (See Custody Corrective Action Form)
Temperature upon receipt (°C): 1.2 Temperature Blank used v Yes No
(Note: If temperature upon receipt differs from required conditions, see sample log comment field)
Samples Acidified: Yes No « Unknown
Initial pH 5-97: Yes No W+ NA
{f no, individual sample adjustments on the Auxiliary Sample Receipt Form
Total Residual Chlorine Present?: Yes No ¥ NA
If ves. individual sample adjustments on the Auxiliary Sample Receipt Form
Head Space <1% in samples for water VOC analysis: Yes No ¥ NA
Individual sample deviations noted on sample log
Samples Containers:
Samples returned in PC-grade jars: Yes No ¢ Unknown /Lot No.: UnKnown N
Storage Location: Custody: Refrigerator - R0119 (NA) BDO IDs Assigned: 18777 - 18816
Samples logged in by: Schumitz, Matt Date/Time: 10/12/2018 10:30 AM
Approved By: Approved On:
Authorized By: Authorized On:

Printed on 10/12/2018

Page 1 of 1
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Mm E ShpNo: SHP-181012-02

Battelle Project No:0110125-01
It can be done

Report Corrective Actions 1

1
Il Approved:

COC Client: CH2M
COC Project: NBVC Basewide SI
COC Date: 10/12/2018 11:5

Description of Problem: Explanation:

Custody Jars and C-O-C do not match for time/date On COC page 5 of 8 all samples except the
SDO01 set do not match collection times
from COC to sample label.

Documentation of project manager notification

Sample Custodian Schumitz, Matt Date: 10/12/2018 12:55:00 P

Laboratory Manager: Thorn, Jonathan Date: 10/31/2018 1:12:00 P

Project Manager: Thorn, Jonathan Date: 10/31/2018 1:12:00 P
Documentation of client notification (should be completed by project manager within 24 hrs):

On 30-Oct-18 I contacted Hill, Tiffany at CH2M

Results of communication with client (Describe any corrective action directed by the client):

Client verified that the COC was correct for times, see attached email.

Date this form was received back to the custodian:
Reference Number:

Printed on 10/31/2018 Page 1 of 1
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Thorn, Jonathan R

From: Hill, Tiffany/CVO <Tiffany.Hill@jacobs.com>
Sent: Wednesday, October 31, 2018 12:15 PM
To: Thorn, Jonathan R

Cc: Schumitz, Matthew; Schultz, Stephanie A
Subject: RE: Sample custody records

Message received from outside the Battelle network. Carefully examine it before you open any links or attachments.

Please use the CoC.

Thanks,

Tiffany Hill | Jacobs | Chemist, Global Environmental Solutions | 541.768.3109 direct | 541.908.3794 mobile |
Tiffany.Hill@jacobs.com | www.jacobs.com

From: Thorn, Jonathan R [mailto:thorn@battelle.org]

Sent: Wednesday, October 31, 2018 5:45 AM

To: Hill, Tiffany/CVO <Tiffany.Hill@jacobs.com>

Cc: Schumitz, Matthew <SCHUMITZM @battelle.org>; Schultz, Stephanie A <schultzs@battelle.org>
Subject: [EXTERNAL] RE: Sample custody records

Hi Tiffany,

We pulled the sample, the issue was actually on custody page 5 of 8, not 8 of 8. The table below shows the samples with
the times from the COC vs. the times on the jars... it looks like it was transposed on one, but not sure which (times match
on both, but not to the same samples). If you can let us know which time is correct for these samples, we can get the
corrective action closed.

Thank you,

Jon
BDO Id Client Sample ID Matrix Collection Date Time on Bottle
18789 VC-CS11-SD02-000H SD 10/9/2018 7:30 7:14
18790 VC-CS11-SD02-0102 SD 10/9/2018 7:31 7:16
18791 VC-CS11-SD03-000H SD 10/9/2018 8:03 7:30
18792 VC-CS11-SD03-0102 SD 10/9/2018 8:05 7:31
18793 VC-CS11-SD04-000H SD 10/9/2018 8:00 8:03
18794 VC-CS11-SD04-0102 SD 10/9/2018 8:02 8:05
J8795 VC-CS11-SD05-000H SD 10/9/2018 8:26 8:00
18796 VC-CS11-SD05-0102 SD 10/9/2018 8:28 8:02
18797 VC-CS11-SD06-000H SD 10/9/2018 7:14 8:26
18798 VC-CS11-SD06-0102 SD 10/9/2018 7:16 8:28
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From: Thorn, Jonathan R

Sent: Tuesday, October 30, 2018 5:44 PM

To: 'Hill, Tiffany/CVO' <Tiffany.Hill@jacobs.com>

Cc: Schumitz, Matthew <SCHUMITZM @battelle.org>; Schultz, Stephanie A <schultzs@battelle.org>
Subject: Sample custody records

Hi Tiffany,
I think | totally forgot to send you these custody records for the shipment we received on 10/12, sorry about that! There
was one corrective action regarding the SD samples on page 12 of the attached file.

Specifically samples:
VC-STP-SD0-000H (Lab ID J8809) 10/9/2018 16:05
VC-STP-SD01-0102 (Lab ID J8810) 10/9/2018 16:07

The collection times on the COC do not match what was on the sample container. | am going to ask Steph to pull these
two samples in the morning to verify the time on the jar so you have both times and can make the decision on which is
correct.

Thank you,

Jon

Jonathan Thorn

Laboratory Director

Analytical Chemistry Services

Office: 781.681.5565 | Mobile: 781.710.9664 | Fax: 614.458.6917
thorn@battelle.org

Battelle

141 Longwater Drive
Suite 202

Norwell, MA 02061
http://www.battelle.org

Connect with Battelle
Facebook | LinkedIn
Twitter | YouTube

This message is intended only for the use of the individual or entity to which it is addressed, and may contain information that is
privileged, confidential and/or otherwise exempt from disclosure under applicable law. If the reader of this message is not the intended
recipient or the employee or agent responsible for delivering the message to the intended recipient, any disclosure, dissemination,
distribution, copying or other use of this communication or its substance is prohibited. If you have received this communication in error,
please return to the sender and delete from your computer system

NOTICE - This communication may contain confidential and privileged information that is for the sole use of the intended recipient. Any
viewing, copying or distribution of, or reliance on this message by unintended recipients is strictly prohibited. If you have received this
message in error, please notify us immediately by replying to the message and deleting it from your computer.



Project Number: 695803

Received by: Schumitz, Matt

No. of Shipping Containers: 2

Client:

Date/Time Received:

CH2M

Friday, October 12, 2018 10:30 AM

ShpNo
Battelle Project No:
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SHP-181012-02

Approved: i

BDO Id: Client Sample ID:

J8777  VC-PM323-324-SD01-000H
J8778  VC-PM323-324-SD01-0102
J8779  VC-PM553-SD01-000H
J8780  VC-PM553-SD01-0102
J8781  VC-PM553-SD01-0102-MS
J8782  VC-PM553-SD01-0102-MSD
J8783  VC-PM3009-SD01-000H
J8784  VC-PM3009-SD01-0102
J8785  VC-PM372-SD01-000H
J8786  VC-PM372-SD01-0102
J8787  VC-CS11-SD01-000H
J8788  VC-CS11-SD01-0102
J8789  VC-CS11-SD02-000H
J8790  VC-CS11-SD02-0102
J8791  VC-CS11-SD03-000H
J8792  VC-CS11-SD03-0102
J8793  VC-CS11-SD04-000H
J8794  VC-CS11-SD04-0102
J8795  VC-CS11-SD05-000H
J8796  VC-CS11-SD05-0102
J8797  VC-CS11-SD06-000H
J8798  VC-CS11-SD06-0102
J8799  VC-CS11-SD02-000H-MS
J8800  VC-CS11-SD02-000H-MSD
J8so1  VC-SD-FB12-10092018
J8802  VC-SD-EB12-10092018
J8803  VC-SD-EB13-10092018
JBB04  VC-S14GWO02-1018

Printed on 10/12/2018

Collection Date:

10/08/18 10:22
10/08/18 10:23
10/08/18 10:54
10/08/18 10:55
10/08/18 10:55
10/08/18 10:55
10/08/18 11:13
10/08/18 11:14
10/08/18 11:25
10/08/18 11:26
10/09/18 8:35

10/09/18 8:37
10/09/18 7:30
10/09/18 7:31

10/09/18 8:03

10/09/18 8:05
10/09/18 8:00
10/09/18 8:02

10/09/18 8:26

10/09/18 8:28
10/09/18 7:14
10/09/18 7:16
10/09/18 7:14
10/09/18 7:14
10/09/18 17:00
10/09/18 17:05
10/09/18 17:10
10/09/18 12:20

Login Date:
10/12/18 11:56
10/12/18 11:56
10/12/18 11:57
10/12/18 11:57
10/12/18 11:57
10/12/18 11:58
10/12/18 11:58
10/12/18 11:58
10/12/18 11:59
10/12/18 11:59
10/12/18 11:59
10/12/18 12:00
10/12/18 12:00
10/12/18 12:00
10/12/18 12:01
10/12/18 12:01
10/12/18 12:01
10/12/18 12:01
10/12/18 12:02
10/12/18 12:02
10/12/18 12:02
10/12/18 12:02
10/12/18 12:03
10/12/18 12:03
10/12/18 12:03
10/12/18 12:04
10/12/18 12:04
10/12/18 12:05

Ctrs: Matrix:

1

NMI\JM_L_s_;_n‘..n._;_n_-._n_x_s_n_n_n_;_n_\_\.a_x_n_n..;

SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
SD
AQ
AQ
AQ
GW

Temp: pH:

1.3
1.3
0.7
0.7
0.7
0.7
13
1.3
1.3
1.3
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
1.3
13
0.7
0.7
1.3
1.3
1.3
1.3

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

TRC: VOC:
NA  NA
NA NA
NA  NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA  NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA  NA
NA NA
NA  NA
NA  NA
NA NA
NA NA
NA NA
NA NA
NA  NA
NA NA
NA NA
NA NA

Stored In:
R0O119 (NA)
R0O119 (NA)
R0O119 (NA)
R0O119 (NA)
RO119 (NA)
R0O119 (NA)
RO119 (NA)
RO119 (NA)
R0119 (NA)
R0O119 (NA)
RO119 (NA)
R0119 (NA)
RO119 (NA)
RO119 (NA)
R0O119 (NA)
R0119 (NA)
RO119 (NA)
R0118 (NA)
R0119 (NA)
R0119 (NA)
R0119 (NA)
R0O119 (NA)
RO119 (NA)
R0119 (NA)
R0O119 (NA)
R0119 (NA)
R0O119 (NA)
R0O119 (NA)

Loc:

No: Comments:

Page 1 of 2
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ShpNo  SHP-181012-02
Battelle Project No:

Approved: i

Project Number: 695803 Client: CH2M

Received by: Schumitz, Matt Date/Time Received: Friday, October 12, 2018 10:30 AM

No. of Shipping Containers: 2

BDO Id: Client Sample ID: Collection Date: Login Date: Ctrs: Matrix: Temp: pH: TRC: VOC:  Stored In: Loc: No: Comments:
J8B05  VC-S14GW02P-1018 10/09/18 12:24 10/12/18 12:05 2 GW 0.7 NA NA NA RO119(NA)
J8go6  VC-S14GW19-1018 10/09/18 14:46 10/12/18 12:06 2 GW 1.3 NA NA NA RO0119(NA)
J8B07  VC-S14GW02-1018-MS 10/09/18 12:28 10/12/18 12:06 2 GW 1.3 NA NA NA RO0119(NA)
J8s08  VC-S14GW02-1018-MSD 10/09/18 12:32 10/12/18 12:06 2 GW 1.3 NA NA NA RO119(NA)
J8s09  VC-STP-SDO01-000H 10/09/18 16:05 10/12/18 12:07 1 8D 0.7 NA NA NA RO119(NA)
J8810  VC-STP-SD01-0102 10/09/18 16:07 10/12/18 12:07 1 SD 0.7 NA NA NA RO119(NA)
J8811  VC-STP-SD02-000H 10/09/18 15:56 10/12/18 12:07 1 8D 0.7 NA NA NA RO119(NA)
J8g12 VC-STP-SD02-0102 10/09/18 15:58 10/12/18 12:08 1 SD 0.7 NA NA NA RO119(NA)
J8813  VC-STP-SD03-000H 10/09/18 15:12 10/12/18 12:08 1 SD 13 NA NA NA RO119(NA)
Jag14 VC-STP-SD03-0102 10/09/18 15:14 10/12/18 12:08 1 SD 13 NA NA NA RO0119 (NA)
J8815  VC-STP-SD04-000H 10/09/18 15:38 10/12/18 12:08 1 8D 1.3 NA NA NA RO119(NA)
J8g16  VC-STP-SD04-0102 10/09/18 15:40 10/12/18 12:09 1 SD 1.3 NA NA NA RO119(NA)
Total Samples: 40

Printed on 10/12/2018

Page 2 of 2
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BATTELLE

It can be done

Chain-of-Custody

Client Contact Information Project Manager: Eric Davis Sampling Site: Site Information:
« 27
Tiffany Hill Sampler lfrmation {prm name ) U L “?(4— pM 323 3L
1100 NE Circle Blvd, Suite 300 Phone: - : - g IC #
Corvallis, OR 72% 17 r }\' : ‘i k= o q—‘
: ; - . [ B
97330 Emait; VAo kath LC [( Al o |f
Turnaround Time (TAT) Refjuested: £
Project Name: NBVC Basewide Si Normmal X, 3 Page#
Priority " ;
Project No.. _ RUSH i B l /L
{}ﬂF 3' "s b 3 Time Zone: p 3 ;:; E
Sample ldentification Sample Matrix T'otal # of i
Sample Date [Sample Time| Type ' Cont, ;
VeI 104- 550 1-0001] il H
MOt rrenT— [€]v: SB 3 —
NP L e ety 5B x
: . —_—
VE-RMI2 1 3242807 000H Liaks [N *
_—_———-—_._
Ve =t Lcah SB X
— e
VO34 9= srab SH
VR332 3450300 H- Ciraty ~ |
NC-PM323-3124-SB03- Grah SB X ——
VOPRIS23=324-S B0 Grah S8 ]
VC-PM323-324-SD01-000H 1o e Ll 1927 | o SD i X I
= -
C-PM323-324-5D01-0102 1o g [y4] 1525 ] G [ 5o [ X JETIE
VEPRITI324es SIS ! Grab *
Receipt Temperature:(°C) Samples Intact: Yes - No Samples on Ice: Yes - No Receipt Comments:
. L
Relinquished by [I’nnlilgn] Company &= [DaéTime: . — Receiv {Proint/Sig Company: Date/Time:
Vil Sfnaig ¥ Jeub) / (O )P A F 1070
Relinquished by (Priny Sign) o Company: ' Dhate Time: Recewed by (Print/Sign): Company: Date Time:
Relinquished by (Print/Sign): Company- Date/Time: Received by (Print/Sign): Compamy Date/Time

Comments;

Form NAL-056 | Revl | 1/23/2017 | Page 1of 1
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BATTELLE

It can be done

Chain-

of-Custody

Client Contact Information Project Manager: Eric Davis Sampling Site; . Site Information:
Tiffany Hill Sampler Information (print namei:\} X b | ID‘ ;[_', Pun ARNEN
1100 NE Circle Blvd, Suite 300 Phone: = . 2 o COC #
Y -4 = LULH
Corvallis, OR 7? / 7 3 L | ‘g s
97330 Email: 2" f
Turnaround Time (TAT) Requested: o
Project Name: NBVC Basewide S| Normal K E Page#
Priority = 5
Project No.. . RUSH i o ’2/
() 67 S Eﬁ} 5 Time Zone: s PsT E s
v L, ‘i
Sample ldentification l:'g‘-T-J Sample Matrix Total # of E
Sample Date [Sample 'I'iiic I'ype ) Cont. b
VC-PM553-5D01-000H 1o $oftyos | Grab SD ] X
VC-PM553-SD01-0102 hl'&!'.b <= | Grab SD | JS?‘;_%ﬁ
/C-PM553-SD01-0102 . . e o ira S X
: [Mi%l1o > \i; : . JB 0
VC-PMS53-S D) O \ DL -Ms =l by | 19SS Grab | Sy i X JBYIF\
. = ” £ - - y - _ 5 .
ve-pmssish - DWBY -Msp 1o] V,l 1 ¥ 185S Grab [ §O | X JEIE L
FOTSOFE ————— RO X -
Nl —~ = ——Gmr——Ao— |t = = e —_—
N
\ - A
— C LN
|| \V 1 )
Receipt Temperature:(*C) Samples Intact: Yes - No Samples on Ice: Yes - No Receipt Comments:
Relinquished by (Prnt/Sign): :_"ppan_v' Date/ Time: . R-:ccwch&r Company: Date/ Tune:
U i e F Q& Jenb s (=10 |1y (1D [o-12- 14 1030
Relinquished by (Print/Sign): Company: DateTine; ! Received by (Print/Sign) Company- DateTime:
Relinquished by (Print/Sign) Company Date Time Received by (Print/Sign) Company; Date/Time

Comments:

Form NAL-056 | Revl | 1/23/2017 | Page 1of 1
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BATTELLE

It can be done

Chain-of-Custody

Client Contact Information

Project Manager: Eric Davis

Sampling Site:

Site Information:

S o~ €
Tiffany Hill Sampler Information {print name): C l ,:y'/ﬁ PW‘E (W%}
1100 NE Circle Blvd, Suite 300 Phone: i u COoC #
A J11-9177-3 £
Corvallis. OR L, s
97330 Email 72"
Turnaround Time (TAT) Requested: [
Project Name: NBVC Basewide S| Nommal P ¥ i Page#!
Priority o E:
Project No.. . RUSH z|% 3 %/
(s i Y IS o 3 Time Zone: F3T =
B
Sample Identification Sample | - |Total f of =
Sample Date |Sample Time| Type o Cont. &
VE=PRIINOTSSOT-000H trab——=55 X
VR a00-SH (irab SH X
VEPR S BT Eirab SH x ——
PRS- SS A0 H— +FHEY Sl e
VOPRTOoeSpor— Ciratr S5 ¥ =
veseesoorseoz- {arab SH X
WP S Ciraty N5 X
VE-Pit3tta-sH03- tiraty sB X S —1 S— —
AT O0TS T Grab St x —
VC-PM3009-SDO1-000H Iojgl ]8 Ly Grab sSD | X 7 3 3
% I
VC-PM3009-SD01-0102 NI T Grab D | X BI8Y
YE=Pivt o o— AIS S Grab -
Receipt Temperature:(°C) Samples Intact: Yes - No Samples on Ice: Yes - No Receipt Comments:
Relinguis tl’nnt Sign): % Company. — Date Tme: Received l@W Company: Drate Time:
mkw o },vaé) (J/.-v.,,fl}( ke [o-12- 1§ |o 3@
hed by [F"nm Sign) Company 4 Date/ Time: Recewved by (PringsSign): Company: Date Tume:
Relinquished by (Print/Sign) Company: Date Time: Receved by (Print/Sign): Company: DateTime:
Comments:

Form NAL-056 | Revl | 1/23/2017 | Page 1of 1
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BATTELLE

It can be done

Chain-of-Custody

Client Contact Information Project Manager: Eric Davis Sampling Site: “ Site Information:
Tiffany Hill Sampler Information (print name}): | | "] I?L 4’4 p M—S } L
1100 NE Circle Blvd. Suite 300 Phone: 72 g}. 7 ? \/d‘:“ & 2 coc#
Corvallis, OR 1 Sy E ’
97330 Email: g
lTurnaround Time (TAT) Requested: =
Project Name: NBVC Basewide Si Normal ¥ E Paget#
Priority " ;
Project No.: o RUSH =1z [4
L “q \ E b'} Time Zone: )17 E ’é
-« =
Sample Identification ) S..'l_mple Matrix 'l':!tjtl it of é
Sample Date Sample Time| Type Cont. w
VO-RMIT.SSIH-GhaH iraty —SS x e e A -]
ve-pr375B0T- . o ———— Grab SH -+t o _
VO 32506+ | Grab—| X EBE i ez
EPRITTIRS02-0000 Grab—{ 85 X
VERIFE 02 ~Giratr SB X T Tt -
VO=PRtYT2=SBU- ——————]_Grah SR X - S
MC-PMAZ2.5503-066+H Carab- S8 - _,— - — B
P VC-PMAT2. SB03— s ~tirat SB X Rz
rEPitIFR=smT tiraty SH *
VC-PM372-SD01-000H wlsliy | 1y 28| Grab SD \ X J31 5 5
VC-PM372-8D01-0102 ole , | Grab SD X JB8715
12/s 8 ji2b | b
P ————— -MS. Geab. ¥ e e
Receipt Temperature:(°C) Samples Intact: Yes - No Samples on ice: Yes - No Receipt Comments:
Relinguished by (Print/Sign): fump;m_v_: Date/ Time, Received by f¥naSjgn) Company Date/ Time:
\[Ciflo ¥ ceshy |lofts )iy 11E 4% 10-12 -1 1020
Relfnquished by (PrntSyzn): Y Compariy. Date/Time: Received by (Print/Sign): Company; Date/Time:
Relinquished by (Print/Sign) Company: Date Time: Receved by (Print/Sign) Company Date/ Time:

Comments:

Form NAL-0S6 | Revl | 1/23/2017 | Page 1 of 1
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BATTELLE

It can be done

Chain-of-Custody

Client Contact Information Project Manager: Eric Davis Sampling Site: _— Site Information:
Tiffany Hill Sampler Information (print name): _ /}, fw ) ("‘51 \
1100 NE Circle Blvd, Suite 300 Phone: -4 ) t‘ | l’)« B COC #
Corvallis, OR 7?/ 7 -? 1- 3 ) & E < - ’
97330 Email: z2l”
Turnaround Time (TAT) Requested: &
Project Name: NBVC Basewide SI Normal A E Page#t
Priority ) ;
Project No.: 2 RUSH 1= .
(.9 < g— A1) S Time Zone: 'S E z S %
Sample Identification Sample Mairix l'otal # of é
Sample Date |Sample Time| Type o Cont. =
VC-CS11-SDO1-000H [ ! 1 Grab sD X
Japs[0%3F a JE1 87
VC-CS11-8D01-0102 4] & [1 | o33+ Grab SD \ X €8
VC-CS11-SD02-0001 " I,l,; F[' L | 0736 Grab sD i X ¥ 9
VC-CS11-SD02-0102 a]a ,.- iyl 072 Grab SD \ X qQp
VC-CS11-SD03-000H lg J‘ & Il' & 0 ROS Cirab sD \ X q l
R TR I P =1 =
VC-CS11-SD03-0102 ! ‘bhh ¢ | »%3S Grab sD . X Q2
VC-CS11-SD04-000H 7] 4 gl 0% Grab sD \ X g3
VC-CS11-SD04-0102 s Je [1¢] dDRoL Grab SD \ X ql-f
VC-CS11-SD05-000H )2 [I v| 0%, | Grab SD | X 95
VC-CS11-8D05-0102 # 4 Grab sD X
(>19 J1g] OR2 |
VC-CS11-SD06-000H s [aliy | 929 | Gab [ sD | X IR
VC-CS11-SD06-0102 6]y o7 ] Grb SD \ X J§51ay¥
T
Receipt Temperature:(°C) Samples Intact: Yes - No Somples on Ice: Yes - No Receipt Comments:
Relinquished by (Print/Sign): 3 Company. Drate Time: R:uﬂww:‘”_ Company Date/Time:
U L. s -44"(* coby lofte frqg 1108 10-12=\§ 1020
Relinquished by (Print/Sign) ~Y Company: Diate Tirme: Receved by (Prnt/Sign) Company: Date/Time:
Relinquished by (Print/Sign): Company Date/Time: Received by { Print/Sign) Company; Drate/ Time:

Comments:

Form NAL-056 | Revl | 1/23/2017 | Page 10f 1
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BATTELLE

It can be done

Chain-of-Custody

Client Contact Information

Project Manager: Eri¢ Davis

Sampling Site:

Site Information:

Tiffany Hill Sampler Information (print name}:\J \L‘ \ ]9! J' / WA LS8N
1100 NE Circle Blvd. Suite 300 Phone: 7-2/ .'1 . ; 2 COC #
Corvallis. OR M ? - g[_’ Ly E <
97330 Email: Z
Turnaround Time (TAT) Requested: =
Project Name: NBVC Basewide S| MNormal DL E Page#t
Priority = A
Project No.: o RUSH z
(_7‘7 S "5 D 5 Time Zone: UNT E L Q
Sample ldentification Sample Matrix Total # of ﬁ
Sample Date |Sample Time| Type ' Cont. =
veesii-sp O O90H  -M§ s fa] ¥l 2114 Grab D || X _js‘] ) 9
VCCSILSD D2 - dooi+ .sp 1;,'4 Joo | o] Grv S ieﬁ- X JE500
ERFSO-FB 11- j2 99251 \é ",h | 1Moo Grab AQ 7 X J 350 |
[FBTspEB I2- 1509201% | a f“?l,r\ i FDY| Grab AQ z X W8 & -9,/ J5802
Jo-SB-818 -\oxizey | pefig [ (A G| A | 2 | I e J §803
\1 /\
————— /l 2N
i e~ 0 W ] C v/
1| S
/
| \’;
Receipt Temperature:(°C) Samples Intact: Yes - No Samples on Ice: Yes - No Receipt Comments:
Relinquished by (Print/Sign): (‘mmmn}'} Date Tame: R&ci\':lfW/, Company: Date/Time:
\]t';-r[,,,u >%ﬁ 7:4_..46_{ (3 fsy 113D [0-12-1§5 (032
Relinquished by (Print/Sign) \\ Company: DateTime * Received by (Print/Sign): Company: DateTime:
Relinguished by (Print/Sign): Company Date Time: Received by (Print/Sign) Company: Date/Time:

Comments:

Form NAL-056 | Revl | 1/23/2017 | Page 10f 1
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BATTELLE

It can be done

Chain-of-Custody

Client Contact Information Project Manager: Eric Davis Sampling Site: Site Information:
Tiffany Hill Sampler Information (print name): U . fh/% P |I’\' f \Q-;P 5 UI
1100 NE Circle Blvd. Suite 300 Phone: & 7 7 o COC #
Corvallis, OR T4 -7 SC 2y 5l
97330 Email: 2 = ;
Turnaround Time (TAT) Requested: £
Project Name: NBVC Basewide S| Normal A 3 Page#
Priority a 5.:_
Project No.: G~ RUSH BrS
D 7o 513
{:o \ E 3 Time Zone: VST g ‘f
Sample Identification Sample Matii Total # of ;
Sample Date [Sample Time| Type ' Comt &
YCSTIGWOT- Girah W X
VC-S14GW02-1 ® 1Y% (3)4fic | 1225 | Grab GW 2 X J 88 0O '“l
=1
VC-SI4GW02P- | S v Y alafig | 1224 | Grab GW 7 X JTEOS
VESHOW —————— o | —Grab— - GW_[_ x| 111 e S S S
VO-S14GWI9- 151 l;’f‘;rj” UYL Grab GW 2 % JBE00L
KDL AQ-FH =N Giab A X
EDT-A-ti— Gratr 6 >
NC-SMfudn)-1aid-MS | infefix] 1228 [ Gy Quw | * | [X I$%07
NC oS G o2 oS ww | ajeliy [ 1232 [ Gy gl 7 |l JB80F |,
[} “-\-_\ ( p\ f
b &_J—’—/i\
Receipt Temperature:(°C) Samples Intact: Yes - No 'Samp.'es on Ice: Yes - No Receipt Comments:
R:ilmqnl-}k:d Z{Pnﬂl ‘Sign) Company: » Date/Time: Receved by ( W Company Date/Time:
Jenby | fefiy 1o 10-j2~16 1070
R«,llmuus.hed by (PrinySign) Company Date/Time Recewved by (Print/Sign) Company: Date/Time:
Relinguished by (Print/Sign) Company Date/Time: Received by { Print/Sign) Company: Date Time:

Comments:

Form NAL-D56 | Revl | 1/23/2017 | Page 1of 1
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BATTELLE

It can be done

Chain-of-Custody

Client Contact Information Project Manager: Eric Davis Sampling Site: P g 2 Site Information:
TifTany Hill Sampler Information (print numc}:U L, l 19’ i &’, S!
1100 NE Circle Blvd, Suite 300 Phone: : _ : Bl COC #
Corvallis, OR 72/% L ? 7 J)C) <3 'E_ = .
97330 Email: o ?
Turnaround Time (TAT) Requested: (-
Project Name: NBVC Basewide S| Normal K z Page#
Priority G ;
Project No.. - RUSH zl% % X
L’}L’ \ hb 3 Time Zone: pb i 5 E .
Sample Identification Sample Matrix Total # of é
Sample Date Sample Time| Type Cont, =
VC-STP-SDO1-000H In]a ||/ (gos | Grab SD | X 48§50 4
VC-STP-SDO1-0102 14l 1%] JwoF | Grab SD | X - J §8\0
VC-STP-SDO2-000H gl | 1S5, | Gub SD \ X JB& I\
VC-STP-SD02-0102 (o)« 1§ | 1STK Grab SD \ X JEE) >
VC-STP-SDO3-000H wia in] 1S12 | Grab SD | X Ik
VC-STP-SD03-0102 lsyayy] /SIY | Grab SD | X J 881\"
VC-STP-SDO04-000H laliyg 1SS% | Grb SD \ X JEE\S
VC-STP-SD04-0102 tsgaliv] jern | Grab SD { X JEBIL
R — et ' Grab | SD x| T i e e e —
R STR-S - SD ~Grab X -
FBT=50rFR = s Ciratr At} X
ERSOFR = —trratr #3 i
Receipt Temperature:(°C) Samples Intact: Yes - No Samples on Ice: Yes - No Receipt Comments:
Relipquished by (Print/Sign): Company: DateTune: Received by (Pont/Sign); - Company DateTume:
il e @Af Je b LoJieliy (130 M/ jO-12-)§ 10 76
Relinquished by (Print/Sign) e, Company Date/Tume: Receved by ( Print/Sign): Company: Date/ Time:
Relinquished by (Print Sign): Company: Date/Time: Received by (Print/Sign): Company DateTime

Comments:

Form NAL-056 | Revl | 1/23/2017 | Page 1of 1
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K T ACTWGT: 58.60 LB
VICTORIA KILBER CAD: B997666/SSF01922
402 W BRORDUWAY STE 1450

DIMS: 24x14x14 IN
SAN DIEGO. CA 92101

ORIGIN ID:0XRA (000} 000-0000 \SHIP DATE: 110CT18 F]
UNITED SYRTES us

BILL THIRD PARTY

L JONATHON “THORN BATTELLE
141 LONGWATER DR STE 202 3
NORWELL MA 02061
\([IJHIIJ — 0000
[T IIIIIIIIIIIIIIIlIIlIIlIIII T (T lIIIHIHlll lilII|I11IIIIIIIl| il
i Bttt FedEx
Express
REL# ?_3,

R IR FRI - 12 0CT 10:30A
Tt 7832 0156 6760 PRIORITY OVERNIGHT

## MASTER ##

XE XPUA i 08

VAN

|

=y 11D 14y

ORIGIN ID:0XRA _(000) 000- -0000 SHIP DATE: 110CT18
VICTORIA KILBERT ACTWGT: 56.00 LB

CAD: 699?666/85F01922
402 W BROADWAY STE 1450 x14 IN

DIMS: 24xl14
sAN DIEGD, CA 92101 BILL THIRD PARTY
UHITED STATES US

141 LONGWATER DR STE 202 o 7

NORWELL MA 02061
qIIIlJ[lJﬂ 0000
I mummmu|||||||||1|mn|||||||ummumnml|i|||muu|u|||1m|| -
il : k! E

T aa2 FRI - 12 0CT 10:30A
wrst 7839 0156 6770 PRIORITY OVERNIGHT

Mstr# 7832 0156 6760 (0201

XE XPUA oo 803

IMMTGIN

~ 0tj0 Gz 9bed



Data Tables




Page 27 of 40

Project Client: CH2M
Project Name: CTO-4164 Naval Base Ventura County, California
Project No.: 100110125-01

Client ID VC-SD-FB12-10092018
Battelle ID 18801-FS
Sample Type SA
Collection Date 10/09/2018
Extraction Date 10/18/2018
Analysis Date 10/24/2018
Analytical Instrument Sciex 5500 LC/MS/MS
% Moisture NA
Matrix AQ
Sample Size 0.285
Size Unit-Basis L
Units ng/L MDL LOD LoQ
PFHxA 307-24-4 044 U 0.17 0.44 4.39
PFHpA 375-85-9 0.44 U 0.14 0.44 4.39
PFOA 335-67-1 141 ) 0.16 0.44 4.39
PFNA 375-95-1 0.88 U 0.23 0.88 4.39
PFDA 335-76-2 044 U 0.14 0.44 4.39
PFUNnA 2058-94-8 0.88 U 0.25 0.88 4.39
PFDoA 307-55-1 044 U 0.16 0.44 4.39
PFTrDA 72629-94-8 0.44 U 0.13 0.44 4.39
PFTeDA 376-06-7 0.88 U 0.22 0.88 4.39
NMeFOSAA 2355-31-9 1.75 U 0.49 1.75 4.39
NEtFOSAA 2991-50-6 0.88 U 0.43 0.88 4.39
PFBS 375-73-5 0.44 U 0.11 0.44 4.39
PFHXS 355-46-4 035U 0.10 0.35 4.39
PFOS 1763-23-1 0.44 U 0.17 0.44 4.39

Surrogate Recoveries (%)

13C5-PFHXA 104
13C4-PFHpA 101
13C8-PFOA 93
13C9-PFNA 98
13C6-PFDA 91
13C7-PFUnA 87
13C2-PFDoA 98
13C2-PFTeDA 95
d3-MeFOSAA 93
d5-EtFOSAA 87
13C3-PFBS 102
13C3-PFHxXS 85
13C8-PFOS 92

Analyzed by: Griffith, Lauren
Isotope Dilution Printed: 11/7/2018 L18-0620_Master_369.xIsm
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Project Client: CH2M
Project Name: CTO-4164 Naval Base Ventura County, California
Project No.: 100110125-01

Client ID VC-SD-EB12-10092018
Battelle ID 18802-FS
Sample Type SA
Collection Date 10/09/2018
Extraction Date 10/18/2018
Analysis Date 10/24/2018
Analytical Instrument Sciex 5500 LC/MS/MS
% Moisture NA
Matrix AQ
Sample Size 0.270
Size Unit-Basis L
Units ng/L MDL LOD LoQ
PFHxA 307-24-4 0.46 U 0.18 0.46 4.63
PFHpA 375-85-9 0.46 U 0.15 0.46 4.63
PFOA 335-67-1 1.44 ) 0.17 0.46 4.63
PFNA 375-95-1 0.93 U 0.24 0.93 4.63
PFDA 335-76-2 0.46 U 0.15 0.46 4.63
PFUNnA 2058-94-8 0.93 U 0.27 0.93 4.63
PFDoA 307-55-1 0.46 U 0.17 0.46 4.63
PFTrDA 72629-94-8 0.46 U 0.14 0.46 4.63
PFTeDA 376-06-7 0.93 U 0.23 0.93 4.63
NMeFOSAA 2355-31-9 1.85 U 0.52 1.85 4.63
NEtFOSAA 2991-50-6 0.93 U 0.45 0.93 4.63
PFBS 375-73-5 0.46 U 0.12 0.46 4.63
PFHXS 355-46-4 0.37 U 0.10 0.37 4.63
PFOS 1763-23-1 0.46 U 0.18 0.46 4.63

Surrogate Recoveries (%)

13C5-PFHXA 90
13C4-PFHpA 91
13C8-PFOA 88
13C9-PFNA 79
13C6-PFDA 88
13C7-PFUnA 92
13C2-PFDoA 100
13C2-PFTeDA 93
d3-MeFOSAA 101
d5-EtFOSAA 109
13C3-PFBS 104
13C3-PFHxXS 90
13C8-PFOS 96

Analyzed by: Griffith, Lauren
Isotope Dilution Printed: 11/7/2018 L18-0620_Master_369.xIsm
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Project Client: CH2M
Project Name: CTO-4164 Naval Base Ventura County, California
Project No.: 100110125-01

Client ID VC-SD-EB13-10092018
Battelle ID 18803-FS
Sample Type SA
Collection Date 10/09/2018
Extraction Date 10/18/2018
Analysis Date 10/24/2018
Analytical Instrument Sciex 5500 LC/MS/MS
% Moisture NA
Matrix AQ
Sample Size 0.285
Size Unit-Basis L
Units ng/L MDL LOD LoQ
PFHxA 307-24-4 044 U 0.17 0.44 4.39
PFHpA 375-85-9 0.44 U 0.14 0.44 4.39
PFOA 335-67-1 1.34) 0.16 0.44 4.39
PFNA 375-95-1 0.88 U 0.23 0.88 4.39
PFDA 335-76-2 044 U 0.14 0.44 4.39
PFUNnA 2058-94-8 0.88 U 0.25 0.88 4.39
PFDoA 307-55-1 044 U 0.16 0.44 4.39
PFTrDA 72629-94-8 0.44 U 0.13 0.44 4.39
PFTeDA 376-06-7 0.88 U 0.22 0.88 4.39
NMeFOSAA 2355-31-9 1.75 U 0.49 1.75 4.39
NEtFOSAA 2991-50-6 0.88 U 0.43 0.88 4.39
PFBS 375-73-5 0.44 U 0.11 0.44 4.39
PFHXS 355-46-4 035U 0.10 0.35 4.39
PFOS 1763-23-1 044 U 0.17 0.44 4.39

Surrogate Recoveries (%)

13C5-PFHXA 84
13C4-PFHpA 88
13C8-PFOA 84
13C9-PFNA 82
13C6-PFDA 88
13C7-PFUnA 122
13C2-PFDoA 105
13C2-PFTeDA 101
d3-MeFOSAA 125
d5-EtFOSAA 166 N
13C3-PFBS 103
13C3-PFHxXS 86
13C8-PFOS 94

Analyzed by: Griffith, Lauren
Isotope Dilution Printed: 11/7/2018 L18-0620_Master_369.xIsm
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Project Client: CH2M
Project Name: CTO-4164 Naval Base Ventura County, California
Project No.: 100110125-01

Client ID VC-S14GW02-1018
Battelle ID 18804-FS
Sample Type SA
Collection Date 10/09/2018
Extraction Date 10/18/2018
Analysis Date 10/24/2018
Analytical Instrument Sciex 5500 LC/MS/MS
% Moisture NA
Matrix GW
Sample Size 0.285
Size Unit-Basis L
Units ng/L MDL LOD LoQ
PFHxA 307-24-4 31.98 0.17 0.44 4.39
PFHpA 375-85-9 6.57 0.14 0.44 4.39
PFOA 335-67-1 25.58 0.16 0.44 4.39
PFNA 375-95-1 0.88 U 0.23 0.88 4.39
PFDA 335-76-2 044 U 0.14 0.44 4.39
PFUNnA 2058-94-8 0.88 U 0.25 0.88 4.39
PFDoA 307-55-1 044 U 0.16 0.44 4.39
PFTrDA 72629-94-8 0.44 U 0.13 0.44 4.39
PFTeDA 376-06-7 0.88 U 0.22 0.88 4.39
NMeFOSAA 2355-31-9 1.75 U 0.49 1.75 4.39
NEtFOSAA 2991-50-6 2.69 ) 0.43 0.88 4.39
PFBS 375-73-5 13.56 0.11 0.44 4.39
PFHXS 355-46-4 54.25 0.10 0.35 4.39
PFOS 1763-23-1 24.92 0.17 0.44 4.39

Surrogate Recoveries (%)

13C5-PFHXA 106
13C4-PFHpA 116
13C8-PFOA 91
13C9-PFNA 73
13C6-PFDA 84
13C7-PFUnA 89
13C2-PFDoA 80
13C2-PFTeDA 76
d3-MeFOSAA 111
d5-EtFOSAA 104
13C3-PFBS 107
13C3-PFHxXS 115
13C8-PFOS 100

Analyzed by: Griffith, Lauren
Isotope Dilution Printed: 11/7/2018 L18-0620_Master_369.xIsm
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Project Client: CH2M
Project Name: CTO-4164 Naval Base Ventura County, California
Project No.: 100110125-01

Client ID VC-S14GW02P-1018
Battelle ID 18805-FS
Sample Type SA
Collection Date 10/09/2018
Extraction Date 10/18/2018
Analysis Date 10/24/2018
Analytical Instrument Sciex 5500 LC/MS/MS
% Moisture NA
Matrix GW
Sample Size 0.285
Size Unit-Basis L
Units ng/L MDL LOD LoQ
PFHxA 307-24-4 35.60 0.17 0.44 4.39
PFHpA 375-85-9 6.56 0.14 0.44 4.39
PFOA 335-67-1 27.91 0.16 0.44 4.39
PFNA 375-95-1 0.88 U 0.23 0.88 4.39
PFDA 335-76-2 044 U 0.14 0.44 4.39
PFUNnA 2058-94-8 0.88 U 0.25 0.88 4.39
PFDoA 307-55-1 044 U 0.16 0.44 4.39
PFTrDA 72629-94-8 0.44 U 0.13 0.44 4.39
PFTeDA 376-06-7 0.88 U 0.22 0.88 4.39
NMeFOSAA 2355-31-9 1.75 U 0.49 1.75 4.39
NEtFOSAA 2991-50-6 2.39) 0.43 0.88 4.39
PFBS 375-73-5 13.35 0.11 0.44 4.39
PFHXS 355-46-4 50.67 0.10 0.35 4.39
PFOS 1763-23-1 29.90 0.17 0.44 4.39

Surrogate Recoveries (%)

13C5-PFHXA 104
13C4-PFHpA 112
13C8-PFOA 86
13C9-PFNA 69
13C6-PFDA 93
13C7-PFUnA 92
13C2-PFDoA 85
13C2-PFTeDA 85
d3-MeFOSAA 115
d5-EtFOSAA 99
13C3-PFBS 108
13C3-PFHxXS 123
13C8-PFOS 84

Analyzed by: Griffith, Lauren
Isotope Dilution Printed: 11/7/2018 L18-0620_Master_369.xIsm
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Project Client: CH2M
Project Name: CTO-4164 Naval Base Ventura County, California
Project No.: 100110125-01

Client ID VC-S14GW19-1018
Battelle ID 18806-FS
Sample Type SA
Collection Date 10/09/2018
Extraction Date 10/18/2018
Analysis Date 10/24/2018
Analytical Instrument Sciex 5500 LC/MS/MS
% Moisture NA
Matrix GW
Sample Size 0.280
Size Unit-Basis L
Units ng/L MDL LOD LoQ
PFHxA 307-24-4 9.08 0.17 0.45 4.46
PFHpA 375-85-9 2.31) 0.14 0.45 4.46
PFOA 335-67-1 5.22 B 0.16 0.45 4.46
PFNA 375-95-1 0.89 U 0.23 0.89 4.46
PFDA 335-76-2 045U 0.14 0.45 4.46
PFUNnA 2058-94-8 0.89 U 0.26 0.89 4.46
PFDoA 307-55-1 045U 0.16 0.45 4.46
PFTrDA 72629-94-8 0.45 U 0.13 0.45 4.46
PFTeDA 376-06-7 0.89 U 0.22 0.89 4.46
NMeFOSAA 2355-31-9 1.79 U 0.50 1.79 4.46
NEtFOSAA 2991-50-6 0.89 U 0.44 0.89 4.46
PFBS 375-73-5 9.65 0.12 0.45 4.46
PFHXS 355-46-4 3.21) 0.10 0.36 4.46
PFOS 1763-23-1 0.90 J 0.17 0.45 4.46

Surrogate Recoveries (%)

13C5-PFHXA 118
13C4-PFHpA 136
13C8-PFOA 98
13C9-PFNA 83
13C6-PFDA 102
13C7-PFUnA 110
13C2-PFDoA 92
13C2-PFTeDA 99
d3-MeFOSAA 130
d5-EtFOSAA 111
13C3-PFBS 99
13C3-PFHxXS 102
13C8-PFOS 89

Analyzed by: Griffith, Lauren
Isotope Dilution Printed: 11/7/2018 L18-0620_Master_369.xIsm
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Project Client: CH2M
Project Name: CTO-4164 Naval Base Ventura County, California
Project No.: 100110125-01

Client ID KB8O0 IB
Battelle ID KB80 IB_10/17/2018
Sample Type 1B
Collection Date NA
Extraction Date NA
Analysis Date 10/17/2018
Analytical Instrument Sciex 5500 LC/MS/MS
% Moisture NA
Matrix Water
Sample Size 0.250
Size Unit-Basis L
Units ng/L MDL LOD LoQ
PFHXA 307-24-4 0.50 U 0.19 0.50 5.00
PFHpA 375-85-9 0.50 U 0.16 0.50 5.00
PFOA 335-67-1 0.50 U 0.18 0.50 5.00
PFNA 375-95-1 1.00 U 0.26 1.00 5.00
PFDA 335-76-2 0.50 U 0.16 0.50 5.00
PFUNnA 2058-94-8 1.00 U 0.29 1.00 5.00
PFDoOA 307-55-1 0.50 U 0.18 0.50 5.00
PFTrDA 72629-94-8 0.50 U 0.15 0.50 5.00
PFTeDA 376-06-7 1.00 U 0.25 1.00 5.00
NMeFOSAA 2355-31-9 2.00 U 0.56 2.00 5.00
NEtFOSAA 2991-50-6 1.00 U 0.49 1.00 5.00
PFBS 375-73-5 0.50 U 0.13 0.50 5.00
PFHxS 355-46-4 0.40 U 0.11 0.40 5.00
PFOS 1763-23-1 0.50 U 0.19 0.50 5.00

Surrogate Recoveries (%)

13C5-PFHXA 98
13C4-PFHpA 98
13C8-PFOA 101
13C9-PFNA 100
13C6-PFDA 103
13C7-PFUnA 102
13C2-PFDoA 98
13C2-PFTeDA 93
d3-MeFOSAA 104
d5-EtFOSAA 96
13C3-PFBS 95
13C3-PFHxXS 103
13C8-PFOS 96

Analyzed by: Griffith, Lauren
Isotope Dilution Printed: 11/7/2018 L18-0620_Master_369.xIsm
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Project Client: CH2M
Project Name: CTO-4164 Naval Base Ventura County, California
Project No.: 100110125-01

Client ID KB8O0 1B
Battelle ID KB80 IB_10/24/2018
Sample Type 1B
Collection Date NA
Extraction Date NA
Analysis Date 10/24/2018
Analytical Instrument Sciex 5500 LC/MS/MS
% Moisture NA
Matrix Water
Sample Size 0.250
Size Unit-Basis L
Units ng/L MDL LOD LoQ
PFHXA 307-24-4 0.50 U 0.19 0.50 5.00
PFHpA 375-85-9 0.50 U 0.16 0.50 5.00
PFOA 335-67-1 0.50 U 0.18 0.50 5.00
PFNA 375-95-1 1.00 U 0.26 1.00 5.00
PFDA 335-76-2 0.50 U 0.16 0.50 5.00
PFUnA 2058-94-8 1.00 U 0.29 1.00 5.00
PFDoA 307-55-1 0.50 U 0.18 0.50 5.00
PFTrDA 72629-94-8 0.50 U 0.15 0.50 5.00
PFTeDA 376-06-7 1.00 U 0.25 1.00 5.00
NMeFOSAA 2355-31-9 2.00 U 0.56 2.00 5.00
NEtFOSAA 2991-50-6 1.00 U 0.49 1.00 5.00
PFBS 375-73-5 0.50 U 0.13 0.50 5.00
PFHxS 355-46-4 0.40 U 0.11 0.40 5.00
PFOS 1763-23-1 0.50 U 0.19 0.50 5.00

Surrogate Recoveries (%)

13C5-PFHXA 104
13C4-PFHpA 92
13C8-PFOA 92
13C9-PFNA 87
13C6-PFDA 104
13C7-PFUnA 117
13C2-PFDoA 120
13C2-PFTeDA 122
d3-MeFOSAA 91
d5-EtFOSAA 86
13C3-PFBS 107
13C3-PFHxXS 90
13C8-PFOS 94

Analyzed by: Griffith, Lauren
Isotope Dilution Printed: 11/7/2018 L18-0620_Master_369.xIsm
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Project Client: CH2M
Project Name: CTO-4164 Naval Base Ventura County, California
Project No.: 100110125-01

Client ID KB8O0 1B
Battelle ID KB80 IB_10/25/2018
Sample Type 1B
Collection Date NA
Extraction Date NA
Analysis Date 10/25/2018
Analytical Instrument Sciex 5500 LC/MS/MS
% Moisture NA
Matrix Water
Sample Size 0.250
Size Unit-Basis L
Units ng/L MDL LOD LoQ
PFHXA 307-24-4 0.50 U 0.19 0.50 5.00
PFHpA 375-85-9 0.50 U 0.16 0.50 5.00
PFOA 335-67-1 0.50 U 0.18 0.50 5.00
PFNA 375-95-1 1.00 U 0.26 1.00 5.00
PFDA 335-76-2 0.50 U 0.16 0.50 5.00
PFUnA 2058-94-8 1.00 U 0.29 1.00 5.00
PFDoA 307-55-1 0.50 U 0.18 0.50 5.00
PFTrDA 72629-94-8 0.50 U 0.15 0.50 5.00
PFTeDA 376-06-7 1.00 U 0.25 1.00 5.00
NMeFOSAA 2355-31-9 2.00 U 0.56 2.00 5.00
NEtFOSAA 2991-50-6 1.00 U 0.49 1.00 5.00
PFBS 375-73-5 0.50 U 0.13 0.50 5.00
PFHxS 355-46-4 0.40 U 0.11 0.40 5.00
PFOS 1763-23-1 0.50 U 0.19 0.50 5.00

Surrogate Recoveries (%)

13C5-PFHXA 98
13C4-PFHpA 110
13C8-PFOA 97
13C9-PFNA 88
13C6-PFDA 98
13C7-PFUnA 106
13C2-PFDoA 103
13C2-PFTeDA 102
d3-MeFOSAA 132
d5-EtFOSAA 120
13C3-PFBS 113
13C3-PFHxXS 105
13C8-PFOS 120

Analyzed by: Griffith, Lauren
Isotope Dilution Printed: 11/7/2018 L18-0620_Master_369.xIsm
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Project Client: CH2M
Project Name: CTO-4164 Naval Base Ventura County, California
Project No.: 100110125-01

Client ID Procedural Blank
Battelle ID CSO09PB-FS
Sample Type PB
Collection Date 10/18/2018
Extraction Date 10/18/2018
Analysis Date 10/24/2018
Analytical Instrument Sciex 5500 LC/MS/MS
% Moisture NA
Matrix WATER
Sample Size 0.250
Size Unit-Basis L
Units ng/L MDL LOD LoQ
PFHXA 307-24-4 0.50 U 0.19 0.50 5.00
PFHpA 375-85-9 0.50 U 0.16 0.50 5.00
PFOA 335-67-1 1.29) 0.18 0.50 5.00
PFNA 375-95-1 1.00 U 0.26 1.00 5.00
PFDA 335-76-2 0.50 U 0.16 0.50 5.00
PFUNnA 2058-94-8 1.00 U 0.29 1.00 5.00
PFDoA 307-55-1 0.50 U 0.18 0.50 5.00
PFTrDA 72629-94-8 0.50 U 0.15 0.50 5.00
PFTeDA 376-06-7 1.00 U 0.25 1.00 5.00
NMeFOSAA 2355-31-9 2.00U 0.56 2.00 5.00
NEtFOSAA 2991-50-6 1.00 U 0.49 1.00 5.00
PFBS 375-73-5 0.50 U 0.13 0.50 5.00
PFHxS 355-46-4 0.40 U 0.11 0.40 5.00
PFOS 1763-23-1 0.50 U 0.19 0.50 5.00

Surrogate Recoveries (%)

13C5-PFHXA 100
13C4-PFHpA 100
13C8-PFOA 93
13C9-PFNA 86
13C6-PFDA 81
13C7-PFUnA 86
13C2-PFDoA 86
13C2-PFTeDA 91
d3-MeFOSAA 100
d5-EtFOSAA 82
13C3-PFBS 104
13C3-PFHxXS 103
13C8-PFOS 107

Analyzed by: Griffith, Lauren
Isotope Dilution Printed: 11/7/2018 L18-0620_Master_369.xIsm



Project Client: CH2M

Project Name: CTO-4164 Naval Base Ventura County, California

Project No.: 100110125-01

Page 37 of 40

Client ID Laboratory Control Sample

Battelle ID CSO10LCS-FS

Sample Type LCS

Collection Date 10/18/2018

Extraction Date 10/18/2018

Analysis Date 10/24/2018

Analytical Instrument Sciex 5500 LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.250

Size Unit-Basis L Control Limits
Units ng/L Target Recovery Qual Lower Upper
PFHXxA 307-24-4 10.34 10.10 102 51 137
PFHpA 375-85-9 9.79 10.00 98 48 136
PFOA 335-67-1 1151 B 10.00 115 49 141
PFNA 375-95-1 11.89 10.00 119 58 122
PFDA 335-76-2 10.73 10.00 107 59 135
PFUNA 2058-94-8 10.51 10.00 105 64 134
PFDoA 307-55-1 11.29 10.00 113 75 131
PFTrDA 72629-94-8 10.89 10.00 109 42 148
PFTeDA 376-06-7 11.22 10.00 112 42 158
NMeFOSAA 2355-31-9 13.42 10.00 134 50 146
NEtFOSAA 2991-50-6 10.98 10.00 110 51 131
PFBS 375-73-5 11.37 10.10 113 56 134
PFHXS 355-46-4 12.06 10.10 119 52 128
PFOS 1763-23-1 9.10 10.00 91 40 144
Surrogate Recoveries (%)

13C5-PFHxA 105

13C4-PFHpA 105

13C8-PFOA 96

13C9-PFNA 88

13C6-PFDA 95

13C7-PFUnA 101

13C2-PFDoA 102

13C2-PFTeDA 113

d3-MeFOSAA 84

d5-EtFOSAA 83

13C3-PFBS 92

13C3-PFHxXS 82

13C8-PFOS 94

Isotope Dilution

Analyzed by: Griffith, Lauren
Printed: 11/7/2018

L18-0620_Master_369.xIsm



B can be dore
Project Client: CH2M

Project Name: CTO-4164 Naval Base Ventura County, California

Project No.: 100110125-01

Client ID VC-S14GW02-1018 VC-S14GW02-1018-MS

Battelle ID 18804-FS J8807MS-FS

Sample Type SA MS

Collection Date 10/09/2018 10/09/2018

Extraction Date 10/18/2018 10/18/2018

Analysis Date 10/24/2018 10/24/2018

Analytical Instrument Sciex 5500 LC/MS/MS Sciex 5500 LC/MS/MS

% Moisture NA NA

Matrix GW GW

Sample Size 0.285 0.280

Size Unit-Basis L L Control Limits
Units ng/L ng/L Target Recovery Qual Lower Upper
PFHxA 307-24-4 31.98 61.20 27.05 108 51 137
PFHpA 375-85-9 6.57 3235 26.79 96 48 136
PFOA 335-67-1 25.58 55.95 26.79 113 49 141
PFNA 375-95-1 0.88 U 32.00 26.79 119 58 122
PFDA 335-76-2 0.44 U 27.90 26.79 104 59 135
PFUNA 2058-94-8 0.88 U 27.92 26.79 104 64 134
PFDoA 307-55-1 0.44 U 29.85 26.79 111 75 131
PFTrDA 72629-94-8 0.44 U 28.76 26.79 107 42 148
PFTeDA 376-06-7 0.88 U 28.63 26.79 107 42 158
NMeFOSAA 2355-31-9 175U 3131 26.79 117 50 146
NEtFOSAA 2991-50-6 2.69) 28.82 26.79 98 51 131
PFBS 375-73-5 13.56 3831 27.05 91 56 134
PFHxS 355-46-4 54.25 78.18 27.05 88 52 128
PFOS 1763-23-1 24.92 48.80 26.79 89 40 144
Surrogate Recoveries (%)

13C5-PFHXA 106 113

13C4-PFHpA 116 119

13C8-PFOA 91 88

13C9-PFNA 73 78

13C6-PFDA 84 90

13C7-PFUnA 89 96

13C2-PFDoA 80 100

13C2-PFTeDA 76 109

d3-MeFOSAA 111 126

d5-EtFOSAA 104 116

13C3-PFBS 107 108

13C3-PFHXS 115 108

13C8-PFOS 100 103

Isotope Dilution

Analyzed by: Griffith, Lauren
Printed: 11/7/2018
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B can be dore
Project Client: CH2M

Project Name: CTO-4164 Naval Base Ventura County, California

Project No.: 100110125-01

Client ID VC-S14GW02-1018-MSD

Battelle ID 18808MSD-FS

Sample Type MSD

Collection Date 10/09/2018

Extraction Date 10/18/2018

Analysis Date 10/24/2018

Analytical Instrument Sciex 5500 LC/MS/MS

% Moisture NA

Matrix GW

Sample Size 0.275

Size Unit-Basis L Control Limits RPD
Units ng/L Target Recovery Qual Lower Upper RPD Qual Limit
PFHxA 307-24-4 67.23 27.55 128 51 137 16.9 <30
PFHpA 375-85-9 32.97 27.27 97 48 136 1.0 <30
PFOA 335-67-1 56.74 27.27 114 49 141 0.9 <30
PFNA 375-95-1 34.10 27.27 125 N 58 122 4.9 <30
PFDA 335-76-2 26.87 27.27 99 59 135 4.9 <30
PFUNA 2058-94-8 28.43 27.27 104 64 134 0.0 <30
PFDoA 307-55-1 29.27 27.27 107 75 131 3.7 <30
PFTrDA 72629-94-8 26.05 27.27 96 42 148 10.8 <30
PFTeDA 376-06-7 28.59 27.27 105 42 158 1.9 <30
NMeFOSAA 2355-31-9 3334 27.27 122 50 146 4.2 <30
NEtFOSAA 2991-50-6 37.24 27.27 127 51 131 25.8 <30
PFBS 375-73-5 37.80 27.55 88 56 134 34 <30
PFHxS 355-46-4 66.94 D 27.55 46 N 52 128 62.7 N <30
PFOS 1763-23-1 56.23 27.27 115 40 144 255 <30
Surrogate Recoveries (%)

13C5-PFHXA 107

13C4-PFHpA 117

13C8-PFOA 85

13C9-PFNA 72

13C6-PFDA 86

13C7-PFUnA 88

13C2-PFDoA 94

13C2-PFTeDA 105

d3-MeFOSAA 110

d5-EtFOSAA 86

13C3-PFBS 117

13C3-PFHXS 138 D

13C8-PFOS 92

Isotope Dilution

Analyzed by: Griffith, Lauren
Printed: 11/7/2018
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BATTELLE

It can be done

Glossary of Data Qualifiers

Flag: Application:

B Analyte found in the sample at a concentration <10x the level found in the procedural blank

D Dilution Run. Initial run outside the initial calibration range of the instrument

E Estimate, result is greater than the highers concentration level in the calibration

H Surrogate diluted out. Used when surrogate recovery is affected by excessive dilution of the
sample extract.

J Analyte detected below the Limit of Quantitation (LOQ)

ME Significant Matrix Interference - Estimated value.

Ml Significant Matrix Interference - value could not be determined.

q Quality Control (QC) value is outside the accuracy or precision Data Quality Objective (DQO), but
meets secondary criteria

N Quality Control (QC) value is outside the accuracy or precision Data Quality Objective (DQO)

NA Not Applicable

T Holding Time (HT) exceeded

U Analyte not detected or detected below the Method detection limit (MDL) value, Limit of

Detection (LOD) reported
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Work Plan
1 Laboratory Work Plan, Addendums To Work Plan, Memos From Project 1
Manager, Special Instructions, Chain-of-Custody Reports.

Tables
2 Analytical Data Tables, Qualifier Definitions. 3 1

3 Miscellaneous Documentation

Case Narrative, Miscellaneous Documentation Form, Quality Control Summary, Example 46
Calculations, Internal Standard Recovery Report, Retention Time Window Report.

4 Sample Preparation Records

Sample Preparation Records, Dilution Worksheets, Standard Preparation Records, 1 87
Certificates Of Analysis, GPC Check Report.

Analytical Calibrations
5 Analytical Sequence, Analytical Method, Tune Report, Initial Calibration,
Pesticide Degradation Report, RFF Summary, Calibration Verifications, Independent 202
Calibration Verification Check.

Analytical Data
6 Raw Data Quantification Reports. 3 26

Chromatograms
7 Sample And Standard Chromatograms. 40 1

Unused Data

8 542
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Sample Summary

Client: CH2M

SDG: 18-0620

Project/Site: Naval Base Ventura County

CTO: 4164

Lab Sample ID |Client Sample ID Matrix Collection Date | Receipt Date
CSO009PB-FS Procedural Blank WATER 10/18/2018 10/18/2018
CS010LCS-FS Laboratory Control Sample WATER 10/18/2018 10/18/2018
J8801-FS VC-SD-FB12-10092018 AQ 10/9/2018 10/12/2018
J8802-FS VC-SD-EB12-10092018 AQ 10/9/2018 10/12/2018
J8803-FS VC-SD-EB13-10092018 AQ 10/9/2018 10/12/2018
18804-FS VC-S14GW02-1018 GW 10/9/2018 10/12/2018
J8805-FS VC-S14GWO02P-1018 GW 10/9/2018 10/12/2018
J8806-FS VC-S14GW19-1018 GW 10/9/2018 10/12/2018
J8807MS-FS VC-S14GW02-1018-MS GW 10/9/2018 10/12/2018
J8808MSD-FS |VC-S14GW02-1018-MSD GW 10/9/2018 10/12/2018




Work Plan




Project Title:
Project Number:

Client:

Client Contact Information:

Effective Date of QAPP:
Version Number:

Project Manager:
Laboratory Task Manager:
Deliverable Due Date:

Overview:

Matrix:

2.1 TECHNICAL APPROACH

BATTELLE

It can be done

WORK/QUALITY ASSURANCE PROJECT PLAN

1.0 GENERAL PROJECT INFORMATION
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2.0 SCOPE OF WORK

Analysis of non-potable water samples for PFAS.
Water

2.1.1 Sample Receipt, Storage, and Handling

The list of samples for this project plan are presented in Attachment 1.

Storage Directions:

Sub_Sampling:
Procedures:
Contact:
Comment:

Archiving:

Disposal:

100110125-01(L)-02

Store refrigerated.

None

NA
NA

None
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Store remaining samples for six months after submission of final reports.
Notify client prior to sample disposal.

Dispose of any remaining samples in the appropriate waste stream.
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2.1.2 Sample Preparation

Samples will be batched as they arrive, with a 28-day TAT from receipt of samples.

Samples Samples Batches
Expected: | Per Batch: Expected:
150 20 8

Batch quality control samples are defined in Table 1.

Target samples are presented in Attachment 1.

Table 1: Quality Control Samples
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accuracy and precision in the presence of matrix. batch

Type: Description: Count: Rgt: Reference: Comment:
PB Laboratory control reagent blank. 1 per NA
batch
LCS Laboratory Control Sample 1 per No NA
batch
MS Spiked field sample for determining method 1 per NA Background for MS/MSD will be
accuracy in the presence of matrix. batch indicated on COC.
MSD Spiked field sample for determining method 1 per NA Background for MS/MSD will be

indicated on COC.

2.1.3 Extraction/Preparation

2.1.3.1 Extraction

SOP No.-Rev:
SOP Title:

Sample Size:

SIS and LCS/MS Compounds:

5-370-06

Extraction of Poly and Perfluoroalkyl Substances from Environmental

Matrices
250 ml

Defined in Table 2.

Deviations: « Do not split samples post extract, PIV adjusted to compensate for
removal of split.
Comments: « All waters will be pre-screened per draft SOP 5-370-07.
Table 2: SIS and LCS/MS Spiking Level
Standard Type Standard Contents Spike Amount (ng) Volume Comment
(uL)
PFAS - DoD Low JY28 SIS ~0.250 ng 50uL  NA

Level Labelled
Extracted Internal
Standards (SIS)

100110125-01(L)-02
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Standard Type Standard Contents Spike Amount (ng) Volume Comment

(uL)
PFAS - DoD Second JZ88 LCS/MS ~7.5ng 150 uL  MS/MSD only - vary
Source LCS/MS spike by batch 100,
Solution 150, 200, 250, 300 pL

(pre-screening data
will indicate if
background sample is
high level and needs a

higher level
fortification).
PFAS - DoD Second JZ88 LCS/MS ~2.50 ng 50uL  LCSsample only -
Source LCS/MS vary spike for each
Solution batch 50, 100, and 150
pL.
2.1.3.2 Cleanup
None.
RIS spiking levels are presented in Table 3.
Extract PIV (uL): 1000
Table 3: RIS Spiking Level
Standard Type Standard Contents Spike Amount (ng) Volume Comment
(uL)
PFAS - DoD Internal  JY26 RIS ~0.250 ng 50uL  NA
Standard Spiking
Solution
2.1.4 Instrumental Analysis
The list of analytes along with data quality criteria are presented in Attachment 2.
1) SOP_No-Rev: 5-369-06
SOP_Title: Analysis of Perfluoroalkyl Substances in Environmental Samples by
Liquid Chromatography and Tandem Mass Spectrometry (LC-MS/MS)
Deviations: None
Comments: None
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2.2. DELIVERABLES

Deliverables Due: 10/19/2018

LIMS Reports: No

Histograms: No

Excel Tables: Yes

EICs: No

Chromatograms: No

EDDs: Yes

Comments: * Individual data sets will be due 28 days after receipt of each sample set.

* Full Level 4 data package (QSM 5.1 Table B-15 compliant) required.
» SEDD file required.
» weekly updates to client on status required.

3.0 QUALITY

The Method Quality Objectives are defined in Attachment 3.

4.0 ORGANIZATION AND COMMUNICATION

4.1 ORGANIZATION

The project team is defined in Table 4. Supervisors may make substitutions with Project Manager concurrence.

Table 4: Project Team and Roles

Staff Member Role Comment
Jonathan R. Thorn Project Manager NA
Stephanie A. Schultz Sample Preparation NA
Denise M. Schumitz LC-MS/MS Analysis NA
Matt D. Schumitz Sample Custody NA
Carla R. Devine Quality Control Officer NA
Zachary J. Willenberg Quality Assurance Officer NA

4.2 COMMUNICATION

A kick-off meeting will be held to discuss project scope and goals.

100110125-01(L)-02
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The project schedule is presented in Table 5.

Table 5. Schedule of Laboratory Activities

TAT

Activity: Start Date: End Date: Comment:
(days):

Sample Receipt 09/21/2018 09/21/2018 0  Timeline provided is an example based on samples
arriving on 9/21. Schedule will shift for each
delivery.

Sample Preparation 09/21/2018 09/25/2018 4 NA

Instrument Analysis 09/25/2018 10/05/2018 10 NA

Quality Control Review 10/05/2018 10/10/2018 5 NA

Quality Assurance Review 10/10/2018 10/15/2018 5 NA

6.0 BUDGET

The labor budget for the analytical task is presented in Table 6.

Table 6. Labor Budget (Laboratory Analytical Task)

Labor Activity: Hours/ Batches:  Total Comment:
Batch: Hours:
Sample Receipt 2 10 20 Hours are based on batches of 20 samples.
Sample Preparation 8 10 80 NA
Instrument Analysis 8 10 80 NA
Quality Control Review 3 10 30 NA
Quality Assurance Review 1 10 10 NA

None anticipated

100110125-01(L)-02
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Attachment 1: Target Samples

Shipment: SHP-180921-01
Status: Pending
Description: NBVC Basewide Sl
Range: J8210-J8277
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
J8210 VC-PM3009-DWO01-0918 09/17/2018 3:10 pm GW R0119 (NA)
Jg211 VC-PM3009-DW02-0918 09/17/2018 4:23 pm GW R0119 (NA)
J8212 VC-PM3009-DWO02P- 09/17/2018 4:27 pm GW R0119 (NA)
0918
4 J8213 VC-PM3009-DW03-0918 09/17/2018 4:38 pm GW R0119 (NA)
5 J8214 VC-PM372-DW01-0918  09/18/2018 10:07 am GW R0119 (NA)
6 J8215 VC-PM372-DW02-0918 09/18/2018 9:25am GW R0119 (NA)
7 J8216 VC-PM372-DW02P-0918 09/18/2018 9:27 am GW R0119 (NA)
8 J8217 VC-PM372-DW03-0918  09/18/2018 11:49 am GW R0119 (NA)
9 18241 VC-PM649-DW01-0918  09/18/2018 12:50 pm GW R0119 (NA)
10 J8242 VC-PM649-DW01P-0918 09/18/2018 12:55 pm GW R0119 (NA)
11 J8243 VC-PM649-DW02-0918 09/18/2018 3:35 pm GW R0119 (NA)
12 J8244 VC-PM649-DW03-0918 09/18/2018 2:02 pm GW R0119 (NA)
13 J8245 VC-PM649-DW04-0918 09/18/2018 2:02 pm GW R0119 (NA)
14 J8246 VC-AQ-FB01-0918 09/18/2018 1:30 pm  AQ R0119 (NA)
15 J8247 VC-AQ-EB01-0918 09/18/2018 1:40 pm  AQ R0119 (NA)
16 J8259 VC-PM365-DW01-0918  09/19/2018 11:10am GW R0119 (NA)
17 8260 VC-PM365-DW02-0918  09/19/2018 12:10 pm GW R0119 (NA)
18 J8261 VC-PM365-DW02P-0918 09/19/2018 12:18 pm GW R0119 (NA)
19 18262 VC-PM365-DW03-0918  09/19/2018 11:10am GW R0119 (NA)
20 J8272 VC-PM553-DW01-0918  09/19/2018 2:30 pm GW R0119 (NA)
21 J8273 VC-PM553-DW01P-0918 09/19/2018 2:45 pm GW R0119 (NA)
22 J8274 VC-PM553-DW02-0918  09/19/2018 3:15 pm GW R0119 (NA)
23 J8275 VC-PM553-DW03-0918  09/19/2018 12:06 pm GW R0119 (NA)
24 8276 VC-SO-FB02-0918 09/19/2018 2:35 pm  AQ R0119 (NA)
25 18277 VC-SO-EB02-0918 09/19/2018 2:30 pm  AQ R0119 (NA)
Shipment: SHP-180925-02
Status: Approved
Description: NBVC Basewide S|
Range: J8285-J8337
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 J8285 VC-CS94-DW01-0918 09/21/2018 10:54 am GW R0119 (NA)
2 J8286 VC-CS94-DWO01P-0918  09/21/2018 10:58 am GW R0119 (NA)
3 18287 VC-CS94-DW02-0918 09/21/2018 11:50 am GW R0119 (NA)
4 )8288 VC-CS94-DW03-0918 09/21/2018 11:08 am GW R0119 (NA)
5 18289 VC-CS94-DW04-0918 09/21/2018 12:14 pm GW R0119 (NA)
6 J8290 VC-CS94-DW05-0918 09/21/2018 12:23 pm GW R0119 (NA)
7 18308 VC-SO-FB04-092118 09/21/2018 2:20 pm  AQ R0119 (NA)
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Shipment: SHP-180925-02
Status: Approved
Description: NBVC Basewide SI
Range: J8285-J8337
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
8 J8309 VC-SO-EB04-092118 09/21/2018 2:20 pm  AQ R0119 (NA)
9 J8319 VC-PM323-324-DW01- 09/20/2018 2:38 pm GW R0119 (NA)
0918
10 J8320 VC-PM323-324-DW01P-  09/20/2018 2:45 pm GW R0119 (NA)
0918
11 8321 VC-PM323-324-DW02-  09/20/2018 11:41 am GW R0119 (NA)
0918
12 J8322 VC-PM323-324-DW03- 09/20/2018 10:35am GW R0119 (NA)
0918
13 J8323 VC-AQ-FB03-092018 09/20/2018 8:00 am  AQ R0119 (NA)
14 J8324 VC-AQ-EB03-092018 09/20/2018 8:00 am  AQ R0119 (NA)
15 8330 VC-PM323-DW02-0918  09/20/2018 3:13 pm GW R0119 (NA)
16 J8331 VC-PM323-DWO02P-0918 09/20/2018 4:02 pm GW R0119 (NA)
17 J8337 VC-PM324-DW02-0918  09/20/2018 2:00 pm GW R0119 (NA)
Shipment: SHP-180927-02
Status: Approved
Description: NBVC Basewide Sl
Range: J8358-18400
Comment: NA
No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 J8358 VC-PM323-DW01-0918  09/24/2018 10:21 am GW R0119 (NA)
2 18359 VC-PM323-DW03-0918  09/24/2018 11:10 am GW R0119 (NA)
3 18368 VC-SO-FB05-092418 09/24/2018 1:30 pm  AQ R0119 (NA)
4 18369 VC-SO-EB05-092418 09/24/2018 1:30 pm  AQ R0119 (NA)
5 J8370 VC-PM324-DW01-0918 09/24/2018 1:45 pm GW R0119 (NA)
6 J8371 VC-PM324-DWO01P-0918 09/24/2018 2:02 pm GW R0119 (NA)
7 J8372 VC-PM324-DW03-0918  09/24/2018 11:15am GW R0119 (NA)
8 8382 VC-PM64B-DW01-0918  09/24/2018 3:00 pm GW R0119 (NA)
9 8383 VC-PM64B-DW02-0918  09/24/2018 3:31 pm GW R0119 (NA)
10 J8384 VC-PM64B-DW03-0918  09/24/2018 2:28 pm GW R0119 (NA)
11 J8385 VC-PM64B-DWO03P-0918 09/24/2018 2:35 pm GW R0119 (NA)
12 J8395 VC-HS09-DW01-0918 09/25/2018 2:25 pm GW R0119 (NA)
13 J8396 VC-HS09-DW02-0918 09/25/2018 3:03 pm GW R0119 (NA)
14 J8397 VC-HS09-DW03-0918 09/25/2018 1:19 pm GW R0119 (NA)
15 J8398 VC-AQ-FB-092518 09/25/2018 2:35 pm  AQ R0119 (NA)
16 J8399 VC-AQ-EB-092518 09/25/2018 2:30 pm  AQ R0119 (NA)
17 J8400 VC-HS09-DWO03P-0918 09/25/2018 1:56 pm GW R0119 (NA)
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Shipment: SHP-180928-03

Status: Pending

Description: NBVC Basewide SI

Range: J8455-18483

Comment: NA

No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 J8455 VC-SO-FB07-09262018  09/26/2018 11:43 am AQ R0118 (NA)
2 J8456 VC-SO-EB07-09262018  09/26/2018 11:45am AQ R0118 (NA)
3 J8457 VC-MS09-DW01-0918 09/26/2018 10:16 am GW R0118 (NA)
4 J8458 VC-MS09-DW02-0918 09/26/2018 10:05 am GW R0118 (NA)
5 J8459 VC-MS09-DW03-0918 09/26/2018 11:10 am GW R0118 (NA)
6 J8460 VC-MS09-DW04-0918 09/26/2018 12:22 pm GW R0118 (NA)
7 J846l VC-MS09-DW04P-0918  09/26/2018 12:20 pm GW R0118 (NA)
8 78462 VC-MS09-DW05-0918 09/26/2018 11:35am GW R0118 (NA)
9 JB4r7 VC-PM367-DW01-0918  09/27/2018 10:36 am GW R0119 (NA)
10 J8478 VC-PM367-DW02-0918  09/27/2018 9:50 am GW R0119 (NA)
11 J8479 VC-PM367-DW03-0918  09/27/2018 10:43 am GW R0119 (NA)
12 J8480 VC-PM367-DW03P-0918 09/27/2018 10:46 am GW R0119 (NA)
13 J8481 VC-PM367-DW04-0918  09/27/2018 10:04 am GW R0119 (NA)
14 J8482 VC-AQ-FB08-09272018  09/27/2018 10:00 am AQ R0119 (NA)
15 J8483 VC-AQ-EB08-09272018  09/27/2018 12:00 pm AQ R0119 (NA)

Shipment: SHP-181005-03

Status: Approved

Description: NBVC Basewide S|

Range: J8613-J8628

Comment: NA

No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 Js613 VC-PM553-GWO0601A-  10/01/2018 11:47 am  GW R0119 (NA)

1018
2 8614 VC-AQ-FB09-10012018 10/01/2018 3:57 pm  AQ R0119 (NA)
3 J8615 VC-AQ-EB09-10012018  10/01/2018 4:00 pm AQ R0119 (NA)
4 J8616 VC-PM13-GW21-1018 10/01/2018 2:33 pm GW R0119 (NA)
5 J8617 VC-KCHA16-GW01-1018 10/02/2018 11:50 am GW R0119 (NA)
6 J8618 VC-KCHA16-GWO01P- 10/02/2018 11:54 am GW R0119 (NA)
1018

7 J8619 VC-KCHA16-GW02-1018 10/02/2018 10:15am GW R0119 (NA)
8 78620 VC-KCHA16-GW03-1018 10/02/2018 1:18 pm GW R0119 (NA)
9 8621 VC-AQ-FB10-10022018  10/02/2018 4:00 pm AQ R0119 (NA)
10 18622 VC-AQ-EB10-10022018  10/02/2018 4:10 pm AQ R0119 (NA)
11 J8623 VC-S09GW01-1018 10/03/2018 12:22 pm GW R0119 (NA)
12 J8624 VC-S09GW04-1018 10/02/2018 4:25 pm GW R0119 (NA)
13 J8625 VC-S09GW04P-1018 10/02/2018 4:29 pm GW R0119 (NA)
14 J8626 VC-S09GW06-1018 10/03/2018 11:22 am GW R0119 (NA)
15 J8627 VC-S14GW01-1018 10/03/2018 2:39 pm GW R0119 (NA)
16 J8628 VC-S14GW03-1018 10/03/2018 3:35 pm GW R0119 (NA)
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Shipment: SHP-181009-01

Status: Pending

Description: NBVC Basewide SI

Range: J8667-J8722

Comment: NA

No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 J8667 VC-CS12-DW01-1018 10/06/2018 8:44am GW R0119 (NA)
2 J8668 VC-CS12-DWO01P-1018 10/06/2018 8:48 am GW R0119 (NA)
3 J8669 VC-CS12-DW02-1018 10/06/2018 11:22 am GW R0119 (NA)
4 J8670 VC-CS12-DW03-1018 10/06/2018 10:30 am GW R0119 (NA)
5 8683 VC-CS10-DW01-1018 10/06/2018 1:38 pm GW R0119 (NA)
6 8684 VC-CS10-DW02-1018 10/06/2018 10:30 am GW R0119 (NA)
7 J8685 VC-CS10-DW02P-1018  10/06/2018 10:40 am GW R0119 (NA)
8 8686 VC-CS10-DW03-1018 10/06/2018 12:07 pm GW R0119 (NA)
9 8687 VC-CS10-DW04-1018 10/06/2018 10:55 am GW R0119 (NA)
10 J8688 VC-CS18-DW01-1018 10/06/2018 3:18 pm GW R0119 (NA)
11 J8714 VC-FB11-10062018 10/06/2018 6:34 pm  AQ R0119 (NA)
12 J8715 VC-EB11-10062018 10/06/2018 6:36 pm  AQ R0119 (NA)
13 J8716 VC-CS00-DW01-1018 10/06/2018 2:32 pm GW R0119 (NA)
14 J8717 VC-CS00-DW02-1018 10/06/2018 4:25 pm GW R0119 (NA)
15 J8718 VC-CS00-DWO02P-1018 10/06/2018 4:27 pm GW R0119 (NA)
16 J8719 VC-CS00-DW03-1018 10/06/2018 5:05 pm GW R0119 (NA)
17 J8720 VC-CS00-DW04-1018 10/06/2018 1:30 pm  GW R0119 (NA)
18 J8721 VC-CS00-DW05-1018 10/06/2018 6:02 pm GW R0119 (NA)
19 J8722 VC-CS00-DW06-1018 10/06/2018 5:40 pm GW R0119 (NA)

Shipment: SHP-181012-02

Status: Pending

Description: NBVC Basewide SI

Range: J8801-J8806

Comment: NA

No: BDO Id: Client Sample ID: Collection Date: Matrix: Storage Facility: Location: No: Comments:
1 Jsso1 VC-SD-FB12-10092018  10/09/2018 5:00 pm  AQ R0119 (NA)
2 8802 VC-SD-EB12-10092018 10/09/2018 5:05 pm  AQ R0119 (NA)
3 J8803 VC-SD-EB13-10092018 10/09/2018 5:10 pm  AQ R0119 (NA)
4 J8804 VC-S14GW02-1018 10/09/2018 12:20 pm GW R0119 (NA)
5 J8805 VC-S14GW02P-1018 10/09/2018 12:24 pm GW R0119 (NA)
6 J8806 VC-S14GW19-1018 10/09/2018 2:46 pm GW R0119 (NA)
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Attachment 2: Test Codes

Project Test Code Name:

Master 369

SOP Reference:

Description:
Matrix:

Detection Limit Study:
Instrument:

MQO Criteria
Standard Report:

5-369 - Analysis of Perfluoroalkyl Substances in Environmental Samples by
Liquid Chromatography and Tandem Mass Spectrometry (LC-MS/MS)

PFAS by DoD QSM 5.1 Table B-15

