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S Columbia

Anatytlcal SEWICQS‘"‘ 2655 Park Center Drive, Suite A, Simi Valley, CAS3085 | B05.526.7161 www.caslab.com

LABORATORY REPORT

March 11, 2011

David Conner

Battelle

4800 Oak Grove Dr. M/S 180-801
Pasadena, CA 91109

RE: JPL GW Mon 1Q11/ G486090

Dear David:

Enclosed are the results of the samples submitted to our laboratory on March 9, 2011. For your reference, these
analyses have been assigned our service request number P1100889.

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance
program. The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable,
and except as noted in the laboratory case narrative provided. For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com. Results are intended to be considered in
their entirety and apply only to the samples analyzed and reported herein.

Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory
Certification ID #CAO009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation
Program (DoD-ELAP), Certificate No. L10-3; Pennsylvania Registration No. 68-03307; TX Commission of
Environmental Quality, NELAP ID T104704413-09-TX; Minnesota Department of Health, Certificate No.
11495AA; Washington State Department of Ecology, ELAP Lab ID: C946. Each of the certifications listed above
have an explicit Scope of Accreditation that applies to specific matrices/methods/analytes; therefore, please contact
me for information corresponding to a particular certification.

If you have any questions, please call me at (805) 526-7161.
Respectfully submitted,
Columbia Analytical Services, Inc.
% Z Z Digitally signed by Sue Anderson
Date: 2011.03.11 15:49:53 -08'00'
Sue Anderson
Project Manager

10f24
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CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

Client: Battelle CAS Project No: P1100889
Project: JPL GW Mon 1Q11 / G486090

CASE NARRATIVE

The samples were received intact under chain of custody on March 9, 2011 and were stored in accordance with the
analytical method requirements. Please refer to the sample acceptance check form for additional information. The
results reported herein are applicable only to the condition of the samples at the time of sample receipt.

Hexavalent Chromium by EPA Method 7196A

No anomalies were encountered during this analysis.

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete
report.

20of 24
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CS Columbia
Analytlcal SEI‘VICES"‘ 2655 Park Center Drive, Suite A, Simi Valley, CA 93065 805.526.7161 www.caslab.com

DETAIL SUMMARY REPORT

Client: Battelle Service Request: P1100889
Project ID: JPL GW Mon 1Q11 / G486090 -
Date Received: 3/9/2011
Time Received: 13:45
©
(&)
Date Time §
Client Sample 1D Lab Code  Matrix Collected Collected =
MW-26-2 P1100889-001 Water  3/9/2011 08:13 X
MW-26-1 P1100889-002 Water  3/9/2011 08:37 X
EB-12-03/09/11 P1100889-003 Water  3/9/2011 08:29 X
SB-02-3/09/11 P1100889-004 Water  3/9/2011 08:47 X
MW-25-5 P1100889-005 Water  3/9/2011 09:56 X
MW-25-4 P1100889-006 Water  3/9/2011 10:23 X
MW-25-3 P1100889-007 Water  3/9/2011 10:50 X
MW-25-2 P1100889-008 Water  3/9/2011 11:12 X
MW-25-1 P1100889-009 Water  3/9/2011 11:32 X
P1100889_Detail Summary_1103111526_SA.xls - DETAIL SUMMARY PEF_Detail.xls

3of24



CA LUFT
ASTM
BTEX
CAS Number
CFC
CRDL
DLCS
DMS
DOH or DHS
EPA
GC
GC/MS
ic

ICB
Icv
LCS
LUFT
M
MDL
MRL
MS
MTBE
NA

NC

ND
NTU
ppb
ppm
PQL
QA/QC
RCRA
RPD
SIM
SM

SW

TDS
TPH
TSS
TTLC
VOA
vocC

T ZE W=

Columbia Analytical Services, Inc.

Acronyms

California DHS LUFT Method

American Society for Testing and Materials
Benzene/Toluene/Ethylbenzene/Xylenes
Chemical Abstract Service Registry Number
Chlorofluorocarbon

Contract Required Detection Limit
Duplicate Laboratory Control Sample
Duplicate Matrix Spike

Department of Health Services

U.S. Environmental Protection Agency

Gas Chromatography

Gas Chromatography/Mass Spectrometry
Ton Chromatography

Initial Calibration Blank

Initial Calibration Verification

Laboratory Control Sample

Leaking Underground Fuel Tank

Modified Method

Method Detection Limit

Method Reporting Limit

Matrix Spike

Methyl tert -Butyl Ether

Not Applicable

Not Calculated

None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference

Selected Ion Monitoring

Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates I, II, ITA, and IIB.
Total Dissolved Solids

Total Petroleum Hydrocarbons

Total Suspended Solids

Total Threshold Limit Concentration
Volatile Organic Analyte(s)

Volatile Organic Compound(s)

Qualifiers

The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.

Analyte detected in the method blank above MRL (PQL).
Estimated; result based on response which exceeded the instrument calibration range.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The reported result is from a dilution.
See case narrative.
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Columbia . .
> Analytical 2655 Park Center Drive, Suite A

Services™ Simi Vailey, California 93065

An Employee - Owned Company v:c:m Amomv mMm-Nﬂ Q._
Fax (805) 526-7270

s Water & Soil - Chain of Custody Record & Analytical Service Request  Page 4 of /

Requested Turnaround Time in Business Days (Surcharges) please circle
1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) 5 Day (25%) 10 Day - Standard

CAS Project No.

TRoDRKg

Company Name & Address (Reporting Information)
BHTTELLE

Project Name

STL G Mol Q1L

Analysis Method and/or Analytes

CAS Contact:

Preservative Code

Preservative Key

w25 2 %)

1T v

v
M - 25 | C Lz W |

W%@ \K&@ NN_Y\)\ \Qv\n.q\m\\\NQW\ \\q 0 None
AW\Q “N\\Q Project Number M/ 1 HCL
e GHE5090 S hsos
Project Manager P.O. # / Billing Information Wa umwm = \/.U 4 NaOH
I@\Q V\ { W “\\_\ x\ %\r\ N\N\N\W\ § \\N\\ " -~ m m,m\ g @ M 5 Zn Azetate
= I7TRe Gt d TorasiM5| ol 2| £ 12 g\ Ny 6 Asc Acid
oo & coSemt e | 2 828 5 [FENM 7 other
81D 726 -731) (4 45868/ | munemnss ort 520 28| 45| E |g3 "
Email Address for Result Reporti Sappler (Reipy8, Si Golg3al| =582
mai ress for Result Reporting g %Wg\ m tlac m AEREERN
g8lom® ) % joo
Client Sample 1D %ﬁoﬁmw o%mmma o%m%ma Matrix M%Mwwm Mm m mm m m T mw Remarks
SojlFO~F] - WO
M -24= 2 N IA AN, ] ¥
My =261 L (O3/7leE3F | w / X
Ew-/2 =03/69 /| (BP/7 [ 0827 | v / X By Bl
SR -02-3/9/1) A3 1 osy 3 w ) X Soures BraX
M =255 B o lemse | w | %
M= 25=Y © /023 X
My -2573 D 05 2 X
X
X

Q. Lever TI—

Report Tier Levels - please select
Tier |- (Resuits/Defauit if
Tier Il - {Results + QC,

Tier 1] - (Data Validation Package) 10% Surcharge
Tier V - (client specified)

MRL required Yes / No
MDL / PQL / J required Yes / No

EDD required Yes / No

Type:

Project Requirements (MRLs, QAPP)

Relinquished by: (S ?ﬁ:&\(\
4

Relinquished by: (Sig “E?.W,f <7 7 -

jﬁw%ﬁw Received by: a@?ﬁ&/\lm\? M ﬁ,v

Al |

Mw

S [

Cooler / Blank / ice / No lce

Relinquished by: {Signature)

Time

i AW\ Received by: (Signature) ﬁ @ W\Ml%ﬁmg\ﬂhl

Received by: (Signature)

Date:

Temperature .W S °C
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[S Columbia Columbl‘fl Analytical Services, Inc.
Analytical Services* :x:CGhainof Custody, Repoxtsoss | s0s506 7161 | www.casiab.com

Client: .. ___Battelle. ... ____________ .- _-_____Service Request: P1100889_ _ .
Project: JPL GW Mon 1Q11/G486090
Bottle ID Tests Date Time  Sample Location / User Disposed On

P1100889-001.01

7196A
3/9/11 1350 SMO / MZAMORA
3/9/11 1351 P-37/ MZAMORA
3/9/11 1521 In Lab/ SANDERSON
3/9/11 1632 P-37 / SANDERSON
P1100889-002.01
7196A
3/9/11 1350 SMO / MZAMORA
3/9/11 1351 P-37/ MZAMORA
3/9/11 1521 In Lab / SANDERSON
3/9/11 1632 P-37 / SANDERSON
P1100889-003.01
7196A
3/9/11 1350 SMO / MZAMORA
3/9/11 1351 P-37/ MZAMORA
3/9/11 1521 In Lab / SANDERSON
3/9/11 1632 P-37 / SANDERSON
P1100889-004.01
7196A
3/9/11 1350 SMO / MZAMORA
3/9/11 1351 P-37/ MZAMORA
3/9/11 1521 In Lab / SANDERSON
3/9/11 1632 P-37 / SANDERSON
P1100889-005.01
7196A
3/9/11 1350 SMO / MZAMORA
3/9/11 1351 P-37/ MZAMORA
3/9/11 1521 In Lab / SANDERSON
3/9/11 1632 P-37 / SANDERSON
P1100889-006.01
7196A
3/9/11 1350 SMO / MZAMORA
3/9/11 1351 P-37/ MZAMORA
3/9/11 1521 In Lab / SANDERSON
3/9/11 1632 P-37 / SANDERSON
P1100889-007.01
7196A
3/9/11 1350 SMO / MZAMORA
3/9/11 1351 P-37/ MZAMORA
3/9/11 1521 In Lab / SANDERSON
3/9/11 1632 P-37 / SANDERSON

P1100889-008.01

Printed 3/11/11 15:27 Intenal Chain@fgfpipdy Summary Page 1 of 2



[S Columbia Columbl‘fl Analytical Services, Inc.
Analytical Services* :x:CGhainof Custody, Repoxtsoss | s0s506 7161 | www.casiab.com

Client: .. ___ Battelle. ... ________ .. ._Service Request: . P1100889_ . __
Project: JPL GW Mon 1Q11/G486090
Bottle ID Tests Date Time  Sample Location / User Disposed On
7196A

3/9/11 1350 SMO / MZAMORA

3/9/11 1351 P-37 / MZAMORA

3/9/11 1521 In Lab / SANDERSON

3/9/11 1632 P-37 / SANDERSON

P1100889-009.01

7196A
3/9/11 1350 SMO / MZAMORA
3/9/11 1351 P-37/ MZAMORA
3/9/11 1521 In Lab / SANDERSON
3/9/11 1632 P-37 / SANDERSON

Printed 3/11/11 15:27 Intenal Chainpigfpipdy Summary Page 2 of 2



£S Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA 93065

Columbia

805.526.7161
Sample Acceptance Check Form

www.caslab.com

Client: Battelle Work order: P1100889
Project: JPL GW. Mon. 1Q11 / G486090
Sample(s) received on: 3/9/11 Date opened: 3/9/11 by: MZAMORA

Note: This form is used forall samples received by CAS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No NA
1 Were sample containers properly marked with client sample ID? O O
2 Container(s) supplied by CAS? O O
3 Did sample containers arrive in good condition? O O
4 Were chain-of-custody papers used and filled out? O O
5 Did sample container labels and/or tags agree with custody papers? O O
6  Was sample volume received adequate for analysis? O O
7 Are samples within specified holding times? O O
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 3 °C

9  Was a trip blank received? O O
10  Were custody seals on outside of cooler/Box? O O
Location of seal(s)? Sealing Lid? O [

Were signature and date included? o 0O

Were seals intact? O 0O

Were custody seals on outside of sample container? O O
Location of seal(s)? Sealing Lid? O O

Were signature and date included? o 0O

Were seals intact? O 0O

11 Do containers have appropriate preservation, according to method/SOP or Client specified information? [ O
Is there a client indication that the submitted samples are pH preserved? O O

Were VOA vials checked for presence/absence of air bubbles? O O

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? O O

12 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? o 0O

13 Badges: Are the badges properly capped and intact? O O
Are dual bed badges separated and individually capped and intact? o 0O

Lab Sample ID Container Required Received Adjusted | VOA Headspace Receipt / Preservation
Description pH * pH pH (Presence/Absence) Comments

P1100889-001.01

125mL Plastic NP

P1100889-002.01

125mL Plastic NP

P1100889-003.01

125mL Plastic NP

P1100889-004.01

125mL Plastic NP

P1100889-005.01

125mL Plastic NP

P1100889-006.01

125mL Plastic NP

P1100889-007.01

125mL Plastic NP

P1100889-008.01

125mL Plastic NP

Explain any discrepancies: (include lab sample ID numbers):

RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1100889_Battelle_JPL GW. Mon. 1Q11 _ G486090.xls - Page 1 of 2
8 of 24

3/11/11 3:46 PM




CS Columbia
Analytical Services~

Client: Battelle

2655 Park Center Drive, Suite A, Simi Valley, CA 93065 805.526.7161 www.caslab.com
Sample Acceptance Check Form
Work order: P1100889

Project: JPL GW. Mon. 1Q11 / G486090

Sample(s) received on: 3/9/11 Date opened: 3/9/11 by: MZAMORA
Lab Sample ID Container Required Received Adjusted |VOA Headspace Receipt / Preservation
Description pH * pH pH (Presence/Absence) Comments
P1100889-009.01 125mL Plastic NP
Explain any discrepancies: (include lab sample ID numbers):
RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)
P1100889_Battelle_JPL GW. Mon. 1Q11 _ G486090.xls - Page 2 of 2 3/11/11 3:46 PM
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Client :

Project Name :
Project Number :
Sample Matrix :

Prep Method :

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle

JPL GW Mon 1Q11
G486090

WATER

None

Analysis Method : 7196A

Test Notes .

Sample Name

MW-206-2
MW-206-1
1-3-12-03/09/11
SB-02-3/09/11
MW-25-5
MW-25-4
MW-25-3
MW-25-2
MW-25-1
Method Blank

Approved By KW/ 2?)//’/(/

Report By:SAnderson

Lab Code

P1100889-001
P1100889-002
P1100889-003
P1100889-004
P1100889-005
P1100889-006
P1100889-007
P1100889-008
P1100889-009
P1100889-MB

Analytical Report

Chromium, Hexavalent

PQL

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010

Dilution
MDL Factor

0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004

10 of 24

1
1
1
1
1
1
1
1
1
1

Date :

Service Request :

P1100889

Date Collected : 03/09/11
Date Received : 03/09/11

Units : mg/L (ppm)

Basis : NA

Date Date/Time

Extracted Analyzed
NA 03/09/11 16:00
NA 03/09/11 16:00
NA 03/09/11 16:00
NA 03/09/11 16:00
NA 03/09/11 16:00
NA 03/09/11 16:00
NA 03/09/11 16:00
NA 03/09/11 16:00
NA 03/09/11 16:00
NA 03/09/11 16:00

3/////1

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Battelle Service Request: P1100889
Project: JPL GW Mon. 1Q11 / G486090 Date Analyzed: 03/09/11
Title: Initial and Continuing Calibration Blank (ICB and CCB) Summary
Analyte: Chromium, Hexavalent
Method: 7196A
Units: mg/L (ppm)
Sample Name PQL MDL Resuit
ICB 0.010 0.004 ND
CCBI 0.010 0.004 ND
CCB2 0.010 0.004 ND

Approved By: /( M&L’ z g&—« Date: 3///, / /

ICCBMDL/120594

P1100889wetSA Lxls - gengeebl 3/10/11 WBMIX.XLT
11 of 24



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Battelle Service Request: P1100889
Project: JPL GW Mon. 1Q11 / G486090 Date Analyzed: 03/09/11
Title: Initial and Continuing Calibration Verification ICV and CCV) Summary
Analyte: Chromium, Hexavalent
Method: 7196A
Units: mg/L (ppm)

True Percent Acceptance
Sample Name Value Result Recovery Criteria
Icv 0.0500 0.0503 101 90-110
CCV1 0.0500 0.0494 99 90-110
CCV2 0.0500 0.0503 101 90-110

CCVI1A/120594

oo AL R (v)m, e S/l

P1100889wetSAL.xls - gengeey 3/10/11 WBMIX.XLT
12 of 24



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request:  P1100889
Project Name : JPL GW Mon 1Q11 Date Collected : NA
Project Number :  G486090 Date Received :  NA
Sample Matrix : WATER Date Extracted : NA
Date Analyzed :  03/09/11
Laboratory Control Sample Summary
Inorganic Parameters
Sample Name :  Laboratory Control Sample Units:  mg/L (ppm)
l.ab Code : P1100889-LCS Basis: NA
‘Test Notes :
CAS
Percent
Recovery
Prep Analysis Percent Acceptance

Analyte Method Method True Value Result Recovery  Limits
Chromium, Hexavalent None T196A 0.0400 0.0398 100 90-109

Result
Notes

Approved By %W ﬁ %ﬂ/ Date : 5//////

Report By:SAnderson
13 of 24



Client :

Project Name :
Project Number :
Sample Matrix :

Sample Name :
[.ab Codec :
‘T'est Notes :

Analyte

Chromium, Hexavalent

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Battelle

JPL GW Mon 1Q11
G486090

WATER

Service Request :
Date Collected :
Date Received :
Date Extracted :
Date Analyzed :

Matrix Spike/Duplicate Matrix Spike Summary

MW-26-2
P1100889-001MS

P1100889-001DMS

Prep Analysis Spike Level Sample
Method Method PQL MS DMS Result
None 7196A 0.010  0.0500 0.0500 ND

keport By:SAnderson

Wﬂﬂ%&

14 of 24

Date :

Spike Result

Units :
Basis :

Spike

0.0521 0.0538 104 108

SN/

Recovery
DMS MS DMS

P1100889
03/09/11
03/09/11
NA
03/09/11

mg/L. (ppm)
NA

CAS
Acceptance
Limits
78-112

Relative
Percent

Difference

3

Result
Notes




§ ~{ Columbia
< Analytical Services- 42
1 ‘ ‘pH Run Log
Service Request #(s): | (‘?5?9
I Time: 0§§&£/§/ :
Sample VWR lot # Exp. : Slope Prep.Run #
g pH 2 Buffer 5%*//6“//06?& 207 R C) -
pH 4 Buffer gzy/iﬁ?(é?[).% 3}73///,9\ A0 ﬁ\ / Run#
pH 7 Buffer SZY -0 yiovd | )2y /) E 75/ y J
i briosute  [$27-022/00] | 9/20 /i -
pH in liquid: (1) 9040B, (2) 9040C pH in solid: (3) 9045C, (4) 9045D (Note method number in column labeled # below )
i pH adjustment:(5) 7196A,(6) 7199 (Note method # In column labeled # )
Sample # pH Temp.’C || Sample # pH ‘Temp. °C
| |t zo00 5| 1995 | LTV R8T 5| ) TG | JEZ°
pH 4.000 009 | 223 V| I 2405 | (9T | 2357
pH 7.000 7000 | ZY° L/ o
I pH 10.000, 9,950 R \
i Rett g naib | | 6. 260 | 2D 7 1\
L 2.023] 21.9° \
M 7m0 1V | » ),M/ 2259 \ /]
Ve o7 — \ []
220 | 5202 | 238° \ !/
| [ 59-70/ | 2053 /47 \ L JUP
—20/ 9% | 457 \ AV
=z | [zl 757° \ L9
| —¢£0/ /955 | /65° \LT T
VL 2o/ | 2019 | 19 \
| 6.0/ 2.045 Z%Qb i
(L =70/ WAy \
N -§0/ /17069 | /65° | A\
I pH Adjustments: §<?‘196A Diluted/Conc H,S0, ﬂ“(D U413 EXP: n/z:;/ﬂ«f
C 7199A: Diluted NaOH EXP:
' Comments:
~* Soil or Solid prep 1:1(wt:vol) with DI water: ** Samples recelved past recommended hold time.
I Date buffers and filling solution changed: 3/ 7
Note: ATC probe used;therefore, temperature correction calculation is not necessary.
' Analyst: z/;z/ Date: j/ﬁ/{l
l - Reviewer: ’ %/ Date: fﬁ/ ?,//,/ pH.XLS
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arvice Request#(s):
Stocke#:_s29 RIS T

Columbia’
< Analytical Services~

559

Hexavalent Chromium (Liquids)

TV B 7R 2

Method EPA 7196A

Run#:

352 S

Prep Run#:

s

/“ﬁai /'cfg /65

!wccv# 524 10y 5700/ _TVAMM CX/: 305-Cone. 1,50, Lot LML) H438Y LXMf- 1)2e/nf
Coloring Reagent Ref#: Sozu’ﬂéﬁ//ﬁ/ Y294 5/’77//
Working Curve: Prep Dilution NA 0.05/50 0.25/50 0.5/50 Corr. Coeff.
a Concenlraf;\io? mg/L 0.00 0.01 0.05 " 0.1 s e .
Absorbance (@ 540 nm | w000 a2.0// .06 /1Lt C.9777SH é}l"
g B Corrected
Sample A Absorbance| ~ Abs. Results - | QA/QC - %R
Sample # Vol(mL)| Dilution\ \ Bke. | @ 540nm | (Minusbke)) mgr /RPD
l T 10 m{ — V7 0,000 poop | 0000 | eoowstg | Lo oo
i 7 g | T V00000 pt57| 0.05F | 0.02D| o9
8 v — Vg9 | 9.00° | 0.020 | 00058 | 10 ooy
L LS poupn ~ Ao 00| 0.045] o045 | 4.0358] 10074
L s99-/, 0/ = |/ p.000| 002 0.002| 000207 L0.904
6 /Y 4 ~ 0090 0,057 | 9059 | 0052 | jodtTh Dy
K L4/ M) L - o] 006/ | 0.06/] 0.0538] 5D St
& _ 20/ ~ \Aepoo| 0.00F 0.002| 0.00203 0,004
K 20/ 15 0.5 - /CM(JO 0032 | 00%3| 9.0293 98%
" 3,0/ - [ Aoowd 9000 9090 o003/ & | 10,00
4 ~4/.0) — a0 0.000| 0.000| T ’ }
B YV -50 — | L.l 0.000] 0.000 I
AN 7RI ~ [ Jp000] 2,050 g5 p.049¢4 4/94
g b/ - | 4000 9.000| 2.000] 0.005/8| £0.00%
s £39-0.0/ ~ 10000 g3 092 0.60507| 7]
7 1.0/ [ Logod 0.09%] 0099 | pogpss | |
17 v 5.0/ Nj ~ 2000 | p. 00& 0.002 | 0.00595 ¥
pH Requirement:  Method 7196A (2 & 05) * Samples filtered prior to pH adjustment

ICV/CCV spiked with _0.25 _ ml of 524 m/s;oof@m 50 mi of pH adjusted DI WATER (T.V.=_4.0€ ppm)
MS/MSD spiked with 0.05 mi of gp—!fﬁzzglwdy 1 10 ml of pH adjusted sampie (T.V.= §.05 ppm)
LCS spiked with 0.2 ml of

.»Verlﬁcatum Standard Spiked

Comments:

” Prepared By:
Analyzed By:

Reviewed By:

~
'

50 ml,of pH adjusted DI Water (T.V.= 0.04 ppm)

| 1
0, 2; ml of SZZ @ Aﬁ; 110 ml of sample (T.V.= g 0% 0 U2 ppm)
v%/ Date/Time:  +3/9// (" v erzze
%/—’/ Date/Time: d‘/?j//( x//f /i é &’ O

uw
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Hexavalent f“hromxum (Liquids)

2285 995/
Lot#: w/) 4975

/€ Columbia’
—2 Analytical Services©  Method EPA 7196A

ierv:ce Request#(s): gg[/; ; Run#:
Stock#: 5}9‘—0%2‘2/{0»} 1Ak ///’ff‘/( CY/'? 2%/01 Prep Run#:

faf e

e’ ///zz/

e G2y 799/ Tl EX- 3 /54,3 Cone. BSO,
Coloring Reagent Ref#:

0466

S0 -P30710] Y/ 7/ /

Working Curve: Prep Dilution NA 0.05/50 0.25/50 0.5/50 Corr. Coeff.
1 e T T T 0 989955
i .. Corrected
Sample o Absorbance Abs. Results - | QA/QC - %R
‘Sample # Vol.(mL)| Dilution Bke. | @ 540nm | (minus bkg) mg/L / RPD
| 89-9-¢/ ml | — T Ao | g0 | 0003 ] opzs] Lowf
oo/ opsilim | 1| — Vo | 9057 0057 190> %
i3 /L 5/&9/ J/ — (V]p 00| o, €e0 0.000 0. 000%! £ /4 @1’5/
A ¢ ‘ |
I
T\
—X
T
; \
1 \
11 \ i . /0,
E \ 527”@/ WA, a /M/
13 \ 7
1 \
\
i ,
7

pH Requirement:

Method 7196A (2 £ 0.5), * Samples filtered prior to pH adjustment
ICV/CCYV spiked with D25 miof 4241057001 @0 1+ 50 ml of pH adjusted DI WATER (T.V.=

_0.05ppm)

MS/MSD spiked with 0.05 ml of @M'QZIS [Q 1 10 ml of pH adjusted sample (T.V.= 0.05 ppm)

LCS spiked with 6.2 mlof _ ]| 150 ml of pH adjusted DI Water (T.V.=

Verlﬁcatmn Standard Spiked ﬂ) 22 T mlof | J/

0.04 ppm)
1 10 ml of sample (T.V.=__¢, é

12 ppm)

i / P i 2”7
Date/Time: j/?/// (@,, /gl'f?

Prepared By: < :
Al

Analyzed By:
[ %

Reviewed By: Date:

Date/Time:(/ff,/[]'/// ],'[‘) ]li’@U
_ U377/

“Comments: 7
) Ny
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e /!

e @ 7 ®05 ml Pyridine-4-carboxaldehydc Alfe Aesan

M S /0/46 598 Exp: )’/11/7,51) up 1o 500 ml w/ DI

L‘f— _\WVater.

o R R e a2

’ﬁ — e

e PP s A 1250 Tl U
- b

i Q] (.05 mI Pyridine-4-carboxaldenyde TEL

b L/ v ? (_ LT ;Exp:m_‘z/ﬁjj 7//‘.21_ up to 500 miw/ DI

! Water.

Zxpe 102000

S OB 002 METH Yo/

/ [)/é?// J 0.5000 ¢ MBTH (Aldrich_S#(gFA Exp:_§/ Y yup —

) to 100 ml w/ DI Water. Plus 0.5 ml Conc. IS0« zagy) ,%é;g«l/ [;V//élf
TN |

X L0/ Z/

/ e // = 0]5100] T el el
//mﬂ 00 &”?’ a

T A /&Oﬂ/[(g/ 0{7//?/0 — ///
900)0”/ / //C%C \
Lo p J/FZZ
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T LrE e s /M@WUﬂ%
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/05 @M”/ 1100) JrLV//[C/ MWO V< 0. 575,71

I Y% oEmal 5/7%%??04/&4 4@//5 £, 2P 2200
- | ///[WJ WL

74 /{//5///5

%17 S5 101 100> [V [t K/KW

w) ;9»;77674 [,5- O/W/WM//////%WVK&/%//&// 5270 W?/0579/ EXS

| //zrd/V3> I gt pl) frednd Jemp 1715w D 2
ECS) a

P ////s Vo

M09 gaui- 110400

[
AUl IASER (m
7 Thawm \L_Cr Lowd] Cre o
T (ude 0 B _
xS M/L% [

/’/N 202615 A7 >~

A 575 f" /H Allisey

‘JLL [0 §ﬁv/ [[Ger 1002 pd 2000 Byler
\%/ \”\k\ el ot e
| bpH (AT Ny . #UIe-500m )

{/g;' \cca {/‘:'75] A
X 12012~

21 of 24



a5 el

H/%; WA

L) dofer Il 5157-07 50omT
i Z/Cj/ g _/2471//// i

I

!//LH/ S //[7%/601/ /%/ 2000 ,é//#c// —

Clew /m//// =2V :
) 3 95/(//’// // 7Z/\/c9 /2/1/77// ~( [ e/

T

”/ O £ TEEY S
W= V)

, | N
[[olie | Sot- /7057007 87 Y,

;ﬁ/ ‘ 05000 ¢ MBTH (Aldrich_SHG6EL . §/ 7/ % ) up’

%0 100 ml w/ DI Water. Plus 0.5 ml Conc. I, SO /) 5/8»;))/9/

‘ i { !

T

A /34/,}/0 S - 05100 0o JIM NS

T

@: P [WW) L//’/??Qg/ /)/ﬂ /@//C//Z/) /[//ﬂ(/’;;;’“

s ren e

54//ﬂzw/ 0221006 oX/: /99///

§/W‘ 022

{ $AL 112, 00)] e Jddl 502

[).1391 Na2SO3 (JT Baker Lot #H10627; Exp: 8/31/14) up to

/' D0 ml wr DI Water.,

[

22 of 24



S 7 6T /FS

/2/;//// RG22/ 02 Ut 7‘5/ e ] Gty

MEZ ’ivn 255 ﬁ e ﬁ,//y,;ﬂ//é/a//a'c//c/a////ﬁﬁ? ([M)‘) (o7 47703

Joop3 ) T 50l /«ﬁ//&//fx/ (ﬂw
uf”#?’/éz/zo 74 7/94/ s

7 v 5/9////

%//5// 220225000 O Sy
bl Lol ///ih/ /ﬂf}/ 1% 7 ///ﬁ/%//.z

. ifv/f\o////ZU § o
el YA

/%/// 5/3717 //) 7,%?7//,3 o/ "ﬁ// ﬂ//é/

g Pé{ ; (ﬂ/{ §C’¢(/
“ J/ma@;cmc //Z/f é//z’ 9 C( e (é ]/ ’"/
/25 7 L (lar G1eSS -
LoT i D2 -CLOS0e0

ot ?////0/9——,

E
]

23 of 24



23 i /m
ol 5249 R /0> &m W (¢ /(7/’ :7 //z /)
/M//‘J W) DL Hzo |

Ll - p?,ﬁ:%//c; |

e e, G (s ?ﬁf

0. R50C0 / 51, /c”////g,///ﬁ Z/ & Fy

- [emD ,‘Zax L/;l/o%/:;/ EX: [fZ0)p) /Z,%/ uz/

- WW (74D 575, ). sl )
B VA 7, 7///

24 of 24



| o BT
S P00 G bl
U v

7] QTI/@W//%%@'/7;%W/
7

/

SUm/

7ﬂ/ﬂw/ e :
3

Qﬂ*/wﬂmﬂJw JH 700 Bt

(~ ; /Z///off// st | | / |

o T il (2 Mo 5L -0/ <)
é”/ — i} h//j/_)

K. 5 [B0/o

QE\:

el S (1057007 g Iy,

oL 05000 ¢ MBTH (Aldrich_5U 768, £ §/ //74)LD
- | #0100 ml w/ DI Water. Plus 0.5 ml Cone. ThS0, m0 %435/
|
X ~/ [ //” ‘ -
- . :
oo Sed - ypfrid s //// 0 / il A, (f i =
L el w.'

: Ly o244 M (/ / 71/, Mwy «w%/ /W /& //v//
o , i
] /Mé«/ 0221006 o/ @/%/

— ? //ryp 0/1) /,//)/

| - : . Vs
y | AT Yan P f/ g P
A ‘L " l 7 ’O 5 Ow(/{ { k \2/\\ U (u \, 1. 0\‘(\‘ !v, y /,//}// ,‘7 é/ 2 :/r/"’? ( /71//’
i 1+ ! A . 4 Z ). i N

. P p
‘ 4 /
= iy~ ) o T T
S £,.1591 Na2SO3 (JT Baker Lot #F110627; Exp: 8/31/14) up to

/ OO mi wr DI Warer, S

g \7'r , ‘”",'HT

o ' b L/U"'i Y _ _ U —

21 0of 23



e

- %Z/ U C/% SC)&/
<

0220/ [ H Ny

250l gﬂa /f/wﬁ ¥ %07??/ ﬁ/ /’/3)/

- iDDlen §1/{’M'Z Y ’0257/%/ L/
é{?ﬂﬂ///{/ﬁ/7ﬁ/ o -~
v 9/)///5

/2/9/// A »?3/// 02 C/f ( //,W /&”5[”
AL L ”pud [ v///?gﬂ//é/a/oc//c/gé///c%{f [[7\//}) o7 4037
ﬁ//%//ﬁ) T S50l p JALEAHS (Y0

M”’f’ s e/ 9 /24 /13 |
7 vt 3/9////

////5// 2o 20500 04 Ky

L/%/ AN 17y /m/,/ oL KQM y //f/u ) //
W rEAZG
X/ *7/;‘&

Rl 2 — 008100 o 6T

}/70;74/4/ / & é//'(’ s (R (é // '/ |
Bl (lear G1ESS

LoTE DI -CLOBA

gl 3/ /P03

22 of 23



‘‘‘‘‘‘‘

Wy =y - 0228 0B ﬂ/@f f /m
o / 0/;/1[, Sélé/rﬁ&ﬂg//o;l ém //,NC/” 7 A o///;//
/4’21/’&{/ 4"/ 0// /720 o

23 of 23



Columbia

Analytlcaf SEWICQS‘"‘ 2655 Park Center Drive, Suite A, Simi Valiey, CA 93065 | 805.526.7181 www.caslab.com

LABORATORY REPORT

March 7, 2011

David Conner

Battelle

4800 Oak Grove Dr. M/S 180-801
Pasadena, CA 91109

RE: JPL-GW-1Q11/ G005862 / JPL GWM

Dear David:

Enclosed are the results of the samples submitted to our laboratory on March 2, 2011. For your reference, these
analyses have been assigned our service request number P1100798.

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance
program. The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable,
and except as noted in the laboratory case narrative provided. For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com. Results are intended to be considered in
their entirety and apply only to the samples analyzed and reported herein.

Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory
Certification ID #CAO009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation
Program (DoD-ELAP), Certificate No. L10-3; Pennsylvania Registration No. 68-03307; TX Commission of
Environmental Quality, NELAP ID T104704413-09-TX; Minnesota Department of Health, Certificate No.
11495AA; Washington State Department of Ecology, ELAP Lab ID: C946. Each of the certifications listed above
have an explicit Scope of Accreditation that applies to specific matrices/methods/analytes; therefore, please contact
me for information corresponding to a particular certification.

If you have any questions, please call me at (805) 526-7161.
Respectfully submitted,
Columbia Analytical Services, Inc.
Digitally signed by Sue
(% W Anderson
Date: 2011.03.07 16:12:46 -08'00'

Sue Anderson
Project Manager

10f23


http://www.caslab.com/
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CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

Client: Battelle CAS Project No: P1100798
Project: JPL-GW-1Q11/ G005862 / JPL GWM

CASE NARRATIVE

The samples were received intact under chain of custody on March 2, 2011 and were stored in accordance with the
analytical method requirements. Please refer to the sample acceptance check form for additional information. The
results reported herein are applicable only to the condition of the samples at the time of sample receipt.

Hexavalent Chromium by EPA Method 7196A

No anomalies were encountered during this analysis.

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete
report.
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CS Columbia

DETAIL SUMMARY REPORT

Analytlcal Services™ 2655 Park Center Drive, Suite A, Simi Valley, CA 93065

805.526.7161 www.caslab.com

Client: Battelle Service Request: P1100798
Project ID: JPL-GW-1Q11 / G005862 / JPL GWM
Date Received: 3/2/2011
Time Received: 15:35

©

(&)

Time §

Client Sample 1D Lab Code  Matrix Collected Collected =
MW-6 P1100798-001 Water 09:40 X
MW-13 P1100798-002 Water 12:01 X

P1100798_Detail Summary_1103071526_SA.xls - DETAIL SUMMARY

30f23
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VAN

(CALUFT

ASTM
BTEX
CAS Number
CFC
CRDL
DLCS
DMS
DOH or DHS
EPA
GC
GC/MS
IC

ICB
ICV
LCS
LUFT
M
MDL
MRL
MS
MTBE
NA

NC

ND
NTU
ppb
ppm
POQL
QA/QC
RCRA
RPD
SIM
SM
SW

TDS
TPH
TSS
TTLC
VOA
VOC

X OoOzZzmw«<C

Columbia )
Ana Iytlcal SEWICQSKC rgfRAfrk Center Drive, Suite A, Simi Valley, CA 93065

Columbia Analytical Services, Inc.

California DHS LUFT Methoc o
American Society for Testing and Materials
Benzene/Toluene/Ethylbenzene/Xylenes
Chemical Abstract Service Registry Number
Chlorofluorocarbon

Contract Required Detection Limit
Duplicate Laboratory Control Sample
Duplicate Matrix Spike

Department of Health Services

U.S. Environmental Protection Agency
Gas Chromatography

Gas Chromatography/Mass Spectrometry
lon Chromatography

Initial Calibration Blank

Initial Calibration Verification

Laboratory Control Sample

Leaking Underground Fuel Tank

Modified Method

Method Detection Limit

Method Reporting Limit

Matrix Spike

Methyl tert -Butyl Ether

Not Applicable

Not Calculated

None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference

Selected lon Monitoring

Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates I, II, I1A, and I1B.

Total Dissolved Solids

Total Petroleum Hydrocarbons

Total Suspended Solids

Total Threshold Limit Concentration

Volatile Organic Analyte(s)

Volatile Organic Compound(s)

Qualifiers

805.526.7161

The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.

Analyte detected in the method blank above MRL (PQL).

Estimated; result based on response which exceeded the instrument calibration range.

www.caslab.com

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The reported result is from a dilution.
See case narrative.
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Columbia
Analytical
Services™

An Employee - Owned Company

Phone (805} 526-7161
Fax (805) 526-7270

s Water & Soil - Chain of Custody Record & Analytical Service Request

2655 Park Center Drive, Suite A
Simi Valiey, California 93065

of 1

Page |

Requested Turnaround Time in Business Days (Surcharges) please cjrcl
1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) 5 Day (25%){ 10 Day - Standar

CAS Rroject No.
ﬂﬁ POIq4K

Company Name & Address (Reporting Information)

Betkelle

Project Name

Analysis Method and/or Analytes

CAS Contact:

Preservative Code

Preservative Key

JPL-GW-{Qil

. 8] 0 None
m% szu bf\m Project Number 5 1 HCL
Columbys OH, Y4320 ] [ o 8 @ 2 HNO3
S 0H. Y320 C0O 58T [3PL GINM | ¢ £ o~ 3 H2504
Project Manager P.O. # / Billing Information ° g3 ~ 4 NaOH
David (onner 21 e | | 439 B| g S S oo neae
Phone Fax So6 King pue gl 588 E |28 6 Asc Acid
L1A-T726-T31 1 [l14-45% Lo | |Coumbvs OH-4320] 5 922|323 (g8 T O
Email Address for Result Reporting Sampler (Print & Sign) Golns m 31z wm\ 2
L ~ ) £o18983|50g| <
Lormerd@ battelle. ovq |Dawi roﬁg HEEEEE
~ *legled| O |s®
SYIEREEIE Y=
MW-( (Dlz/zf1i j0%40 |AQ | P
M-l - MS/MS Mo 32 [0S |AG | IP <
MW -13 (B PH izog [pa | P X
MW - 13-MS/m5D 3 1205 A8 | P pad

Report Tier Levels - please select
Tier | - (Results/Default if not specified)
Tier | - (Results + QC)

N 4 wa

1
Tier Il - (Data Validation Package) 10% mcﬁosmﬁmm\r;
Tier V - (client specified)

MRL required Yes / No

MDL / PQL / J required Yes / No Type:

EDD _\mn::m%\ No

Project Requirements (MRLs, QAPP)

Received by:

T3S

Dajey/ /1

Tipeg 5

Relinquished by: (Signature)
Relinquished by: (Sigpat

Cooler / Blank / lce / No Ice

jEWlﬁu o Received 3%% %ﬂl { A jw)ﬁ M.W Q
mmz:gcwmgﬁg .@wm?:m_ xsnmn.w“u\.wa C Mawlw,\w WJ Received by: Awﬁ:w?:mvme W«\MMYN am m(% WML\«QMWE @WMNQM j@mwﬂm»w,\\

&
qmgmm".mE«me & o
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[S Columbia Columbl‘fl Analytical Services, Inc.
Analytical Services* :x:CGhainof Custody, Repoxtsoss | s0s506 7161 | www.casiab.com

Client: .. ___ Battelle. ... ________ .. ._Service Request: . P1100798_ .. __
Project: JPL-GW-1Q11/G005862 / JPL GWM
Bottle ID Tests Date Time  Sample Location / User Disposed On

P1100798-001.01

7196A

3/2/11 1558 SMO / MZAMORA
3/2/11 1558 P-37/ MZAMORA
3/2/11 1606 In Lab/ SANDERSON
3/2/11 1702 P-37 / SANDERSON

P1100798-001.02
3/2/11 1558 SMO / MZAMORA
3/2/11 1558 P-37/ MZAMORA
3/2/11 1606 In Lab / SANDERSON
3/2/11 1702 P-37 / SANDERSON

P1100798-002.01

7196A

3/2/11 1558 SMO / MZAMORA
3/2/11 1558 P-37/ MZAMORA
3/2/11 1605 In Lab/ SANDERSON
3/2/11 1702 P-37 / SANDERSON

P1100798-002.02
3/2/11 1558 SMO / MZAMORA
3/2/11 1558 P-37/ MZAMORA
3/2/11 1606 In Lab / SANDERSON
3/2/11 1702 P-37 / SANDERSON

Printed 3/7/11 15:26 Intenal Chain@igfppdy Summary Page 1 of 1



.
CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

Client: Battelle

Sample Acceptance Check Form
) Work order: P1100798

Project: JPL-GW-1Q11 / G005862 / JPL GWM
Sample(s) received on: 3/2/11 Date opened: 3/2/11 by:

Note: This form is used forall samples received by CAS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of

MZAMORA

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No NA
1 Were sample containers properly marked with client sample ID? O O
2 Container(s) supplied by CAS? O O
3 Did sample containers arrive in good condition? O O
4 Were chain-of-custody papers used and filled out? O O
5 Did sample container labels and/or tags agree with custody papers? O O
6  Was sample volume received adequate for analysis? O O
7 Are samples within specified holding times? O O
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 3 °C
9  Was a trip blank received? O O
10  Were custody seals on outside of cooler/Box? O O
Location of seal(s)? Sealing Lid? O [
Were signature and date included? o 0O
Were seals intact? O 0O
Were custody seals on outside of sample container? O O
Location of seal(s)? Sealing Lid? O O
Were signature and date included? o 0O
Were seals intact? O 0O
11 Do containers have appropriate preservation, according to method/SOP or Client specified information? O O
Is there a client indication that the submitted samples are pH preserved? O O
Were VOA vials checked for presence/absence of air bubbles? O O
Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? O O
12 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? o 0O
13 Badges: Are the badges properly capped and intact? O O
Are dual bed badges separated and individually capped and intact? o 0O
Lab Sample ID Container Required Received Adjusted | VOA Headspace Receipt / Preservation
Description pH * pH pH (Presence/Absence) Comments
P1100798-001.01 125mL Plastic NP Time sampled = 0940
P1100798-001.02 125mL Plastic NP Time sampled = 0945
P1100798-002.01 125mL Plastic NP Time sampled = 1201
P1100798-002.02 125mL Plastic NP Time sampled = 1205
Explain any discrepancies: (include lab sample ID numbers):
RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)
P1100798_Battelle_JPL-GW-1Q11 _ G005862_JPL GWM.xls - Page 1 of 1 3/7/11 3:42 PM
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Client :

Project Name :
Project Number :
Sample Matrix :

Prep Method :

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle
JPL-GW-1Q11
G005862 / JPL GWM
WATER

None

Analysis Method : 7196A

Test Notes :

Sample Name

MW-6
MW-13
Method Blank

Lab Code

P1100798-001
P1100798-002
P1100798-MB

Analytical Report

Chromium, Hexavalent

Dilution
PQL MDL Factor
0.010 0.004 1
0.010 0.004 1
0.010 0.004 1

Service Request :
Date Collected :
Date Received :

P1100798
03/02/11
03/02/11

Units : mg/L (ppm)
Basis : NA
Date Date/Time Result
Extracted Analyzed Result Notes
NA 03/02/11 16:45 ND
NA 03/02/11 16:45 0.008 J
NA 03/02/11 16:45 ND

J Estimated concentration. The result is less than the PQL but greater than the MDL.

Approved By

Date :

lieport By:SAnderson

AL 2{1}%@/

8 of 23
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Client:
Project:

Title:
Analyte:
Method:
Units:

Sample Name

IcB

CCBI
CCB2
CCB3

[CCBMDL/120594

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle

JPL-GW-1Q11/G005862 / JPL GWM

QA/QC Report

Initial and Continuing Calibration Blank (ICB and CCB) Summary

Chromium, Hexavalent
7196 A
mg/L (ppm)

PQL

0.010
0.010
0.010
0.010

MDL

0.004
0.004
0.004
0.004

Service Request: P1100798
Date Analyzed: 03/02/11

Result

ND
ND
ND
ND

Date: ‘f/é://,/

P1100798wetSA1.xls - genqeebl 3/3/11

9 of 23
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Client:
Project:

Title:
Analyte:
Mcthod:
Units:

Sample Name

ICV

CCVI
CCVv2
CCV3

Approved By:

CCVIA/120594

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle
JPL-GW-1Q11/ G005862 / JPL GWM

Initial and Continuing Calibration Verification (ICV and CCV) Summary

Chromium, Hexavalent
7196 A

mg/L (ppm)

True
Value

0.0500
0.0500
0.0500
0.0500

QA/QC Report

Result

0.0509
0.0491
0.0509
0.0509

Service Request:
Date Analyzed:

Percent
Recovery

102
98

102
102

o)

Wﬁ%ﬂ/

P1100798wetSA 1.xls - genqeev 3/3/11

10 of 23

P1100798
03/02/11

Acceptance

Criteria

90-110
90-110
90-110
90-110
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Client :

Project Name :
Project Number :
Sample Matrix :

Sample Name :
[.ab Code :
Test Notes :

Analyte

Chromium, Hexavalent

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle
JPL-GW-1Q11
G005862 / JPL GWM
WATER

QA/QC Report

Service Request :  P1100798
Date Collected : NA
Date Received : NA

Date Extracted : NA

Laboratory Control Sample Summary
Inorganic Parameters

Laboratory Control Sample
P1100798-LCS

Prep
Method

None

Analysis
Method

Date :

Report By:SAnderson

e ?vyﬁm

110f 23

Date Analyzed : 03/02/11
Units :  mg/L (ppm)
Basis: NA
CAS
Percent
Recovery
Percent Acceptance
True Value Result Recovery  Limits
0.0400 0.0391 98 90-109

Result
Notes

%/.z///



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request : P1100798
Project Name : JPL-GW-1Q11 Date Collected : 03/02/11
Project Number : G005862 / JPL GWM Date Received : 03/02/11
Sample Matrix :  WATER Date Extracted : NA

Date Analyzed : 03/02/11

Matrix Spike/Duplicate Matrix Spike Summary
Sample Name:  MW-6 Units : mg/L (ppm)
[Lab Code : P1100798-001MS P1100798-001DMS Basis : NA

Test Notes :

Spike

CAS Relati

Prep Analysis Spike Level Sample Spike Result Recovery Acceptance Pz::cl:f Result

Analyte Method Method PQL MS DMS Result MS DMS MS DMS Limits  Difference  Notes
Chromium, Hexavalent None 7196A 0.010 0.0500 0.0500 ND  0.0500 0.0509 100 102 78-112 2

Approved By % W 22/])/&———- Date : 5//3,//

Report By:SAnderson
12 of 23



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request : P1100798
Project Name : JPL-GW-1Q11 Date Collected : 03/02/11
Project Number : G005862 / JPL GWM Date Received : (03/02/11
Sample Matrix: WATER Date Extracted : NA

Date Analyzed : 03/02/11

Matrix Spike/Duplicate Matrix Spike Summary

Sample Name :  MW-13 Units : mg/L (ppm)
Lab Code : P1100798-002MS P1100798-002DMS Basis : NA
Test Notes ¢
Spike
CAS lati

Prep Analysis Spike Level Sample Spike Result Recovery Acceptance l;z;(::f Result
Analyte Method Method PQL MS DMS Result MS DMS MS DMS Limits  Difference  Votes
Chromium, Hexavalent None 7T196A 0.010 0.0500 0.0500 0.0082 0.0582 0.0582 -100 100 78-112 <l J

i Estimated concentration. The result is less than the PQL but greater than the MDL.

Approved By »Kﬁ/(,{/\, ngpk_/ Date : 3/ 5?/ I

Report By:SAnderson
13 of 23



{g Col umb%ag

Analvtical Services~ 37

I pH Run Log
Service Request #(s): :,lffi(j :]/77 /’%Z ’

l Time: 5’9’7,;’{? o

Sample VWR lot ¥ EXxp. Slope Prep.Run #
[ —— Ll WY /) \
pH 4 Buffer SR OLO0 2V 3 [ 2 5’}@ /) oy Run#
pH 7 Buffer SEY-joHO0Y | < [30 [ SR —
oH 10 Buffer sqi- 6502 /00/ 18/38 /1, | L
v 7

pH in liguid: (1) 90408, (2) 9040C pH in solid: (3) 9045C, (4) Q045D (Note method number in column fabeied # below )
pH adjustment:(5) 7196A,(6) 7199 (Note method # In cotu*nn labeled #)

Sample # pH Temp.°C | | Sample | # pH Temp. °C
pH2000 | 5 | [ 770 Z/5Y W77 R0 & | /990 /s

pH 4.000 2953 | S| 74}5’/;/ 0) | 1 | 2pez | 2/ 7

pH 7.000 ; W/ pPRsa D7 YR 4 5/(5’(5/ A2.5°

pH 10.000 7,(777 2/ 6° ur%ug’,gx ' N aNEYE
éw bﬁ. o176 :& 36 4// :2/ 7¢ //2/?/»2/;},& ¥ ,,/7 [f"/ g ;;2;) g_ﬁ

%

Sl 1790505
i?‘t i} R e/ Vit /
L7000 /. 995 YRS

/2/‘/ N f/fé”’/f; s [\:L@/ E | ; / ’)
: T P o P -~ S C 1 : 1'
I 2000 (5 | 2.0/2 | 226 || | [
[7G0-.01 |~ | 2.0 | 22/° | ST If X
79720 || lngeo | /007 | 1
| |, Su/ 9.7
-Z.07 //,;/ 5%267 W ,% T

|~/ /596 | 9,5°

l[ (g (1}/ !,( 5/&;9{;1 //é/n ‘:) W i

o0 | a2/s2 L/t

uy - — ; . - .,w f

\\/ /C’/ \b 1?? Y 7/% f{/‘ v
pH Aciusiments: & 7196A: Diluted/Conc H,S0, g4 #4254 EXP: /ff,/{;%j//ff/
" 7199A: Diluted NaOH EXP: ‘

Comments:

* Soil or Solid prep: 1:1(wt:vol) with DI water: ™ Samples received past recommended hoid time.
. , 1. 48 ""/I.‘f &
Date buffers and filling soiution changed: ,rf‘/% {/

Note: ATC probe used; th@rsr ore, tfempearature correction calculation is not necessary.

g /4 -~ -7 { r/
Analyst: e Date: /7 /

o~

Reviewer: - /A/Z Date: f/ﬁ/}’/ oH.XLS

14 of 23
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Lrervxce Request#(s):

Columbia

770

7

Hexavalent Chromium (Liquids)

. . il
Analytical Services;¢ Nrethod EPA 71964
ol

Run#:

25770

Stocks:_S2Y-022 57188 _7/~15M_ENP: 2N 7
F"V/ccw 54101570 0) T VAm CVP. 5/)>-

Prep Run#:

Conc. H,SO, Lot#:

n7 59

)&

/940% /‘f

) 292 Ll

Coloring Reagent Ref#: jﬂﬂ’ﬂ”l}/ y: EXVYe 4/’9////

Working Curve: Frep Ditunion | N 0.05/30 0.25/30 U530 Corr. Cocf,
Concenrration mg/L 0.00 0.01 0.05 0.1 ;
Absorbance @ 340 nm 72,000 7). 077 7055 1 7. /70 1 / o0
lr | \@ Corrected T
‘ ) ?ample . \GX Ab\\s?rbance (minigst‘)ko.') Results - | QA/QC - %R
g Sample # Vol.(mL)| Dilution Bke. (@ 540nm =) mg/L / RPD
| s oml | — 1 Ae.m0 | 0000 | gl | g L0, 0
v pemopmy | T = | vaow | g0st | 0058 | posed | a2
1 v | | = [ Aeaw vz | o3| 0039 | 97X
i 46 peanihr T ~ [ Aowo | 200 | 0.200 | 7 0,009
R LV — Aowo| 0930 | 0.030 | 4473 |
o Tl B ety N | — A0 0,083 | poss 10,0755 | AL ) ek
fv / ~)0) /Z/ﬁD[f oy — VA pwo| 0.083 | 083 |0.0755 G AL
i\l /0 Gl | — om0 gz | poe2 pl56Y | 579
9 7‘72’ &/ﬁyz’ l — |V 03| po0sS /7,[)()// P 0707 | /0, 0%
ol T=/.0/ ,/:iw?/ﬂ’w — ow? pos | 0033 0030 | o 2
ﬁl ] 2.0/ — 1000 0,007 | 0001 | g0 | so wl/ |
b —3.0/ — Lp.0od) p, 000 | 0000 | ) /zicx
slry) DA — o000 | 0 057 | 0.05Y | 0,05 | 258%
i S G ol — 000 | 000 0.000 | ¢ 000y
15 7‘/»2 4.0/ — | /ﬁ.éwﬁ 6,001 | p oo lo.bodd T
TS0/ — WAoo o.000 | p 000 g /
N | — o) o000 | 0001 lodyirs |

-

mm wem mme e

:\ 7

pH Requirement:

Method 7T190A (2 = 0. ’/ * Samples filtered prior to pH adjustment

ICV/CCYV spiked with £, 25 ml of424-/0i51981@f5 + 50 ml of pHE adjusted DI WATER (T.V.= 6,05 ppm)

MS/MSD spiked with 0.65 ml of 524 € JZ] /05’ 7 10 ml of pH adjusted sampie (T.V.= 0.05 ppm)

LCS spiked with U 2 rm of © 50 ml of pH adjusted DI Water (T.V.= 0294 ppI
erification Standard bplked ml of ‘}/ @ 'b 710 ml of sample (T.V.={'¥” ppm)
Comments:
L £ |
Prepared By: , % Date/Time: 3/2// /iﬂq’ / //gé
Analvzed By: ( g Date/Time: "'/(;;A// [_ @ /(’ﬂf//
Reviewed By: — 7ZW s Date: 5/%// /

150f 23
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Hexavalent Chromium (Liquids)

~{ Columbia il
...g Analytical Ser w.e fg/ Method EPA 7196A a0 § 0

“ervice Reauest#(sx i e L Run#: 79477

stock#: 1’7"""/'75, (
ZVICCVE:

Prep Run#: el
Conc. H,SO, Lot#: o
Coloring Reagent Ref#:

Working Curve: Frep Dilution | | NA 0.05/50 i 0.25/5¢ 0.5750 Corr. Coeff.
Concentrarion me/L [ 0.00 0.0] | 0.05 0.1 Pl
Absorpance (@ 540 nm aced o0l T 008G 0.//0 SV

% | o in | - \\ | Corrected | ! '

! g ’.57 i) S\ Abs ]
Hh Vo Sample <\ Absorbance o ' Results - QA/QC - %R

: FSample # Vol(mL) Dilution, \ Bke. | @ 540nm | (minus bkg,) mg/L / RPD

W #5370/ joml| — Wga)| 0.002 | 0.007 | g.oub?| L0009

E: %] K — WA aom 0.000 | 9000 Y, 2O f;f

t *s» 1 o i A g P )
i 798 -/.0/ _ oo 0000 a0 | ) L0007

'?"{

[ \"3 o

v
1.0/ 1S Cosir - Y. 0055 | 0.055 | 00500 /"*”C x:
| =01 4D T - 0.0V 0 056 0.0 | 0099 | oS 4

N
NG’

B
s

h

v
K —7.0 | T Aowwo 0.009 | 0.009 | 4 posi5 _
A4 N2 ﬁ /(/[/( oy | 0000\ 0 get gt | 0. 8552 00 Te |
Vs W,.m T W00 | 0050 0.0s6 | 0050 o2 /
o L rfl ool aooo | oo | 0 |
0

4 - . e A | / N ) s 7 g % 4y A - ; /
| 251220 YPosif | — /o000 oY | g 06 ISE2 fé‘ 72 ‘/
VB e | — /@Ol p058 | 0.056 | 0.050F| 020

O / A ) Vs ) | 3
VP Vo et (,,05/& 0000 | O |

|  '\ A | \/
s\ CEARL A0 (A

[§S)

' Y | |
\ | | |
pE Requirement:  Method 7 71964 ( * Samples filtered prior to pH adjustment
ICV/CCV spiked with //% ml of f.,‘{ /67107450 mi of pH adjusted DI WATER (T.V.= 45 ppm)
MS/MSD spiked with 0.¢5 ml of 5 24 %< U567 1 10 mi of pH adjusted sample (T.V.= (.05 ppm)
'_—:_.:"',"’
LCS spiked with ¢.2 ml of | 150 ml of pH adjusted DI Water (T.V.= 0.04 ppm)
Verification Standard Spiked (.5 mlof a\f’% 7U * 10 ml of sample (T.V.= (/¢ ’) _ i ppm)
Comments: i
{/
A\ v 7 f ¥
Prepared By: ’ ) 77 Date/Time: L/"f// ( /" /f‘f[ ('
Analyzed By: " LRK//;Z/ ] Date/Time: % ,//3: / (/ Vi é/ g

Reviewed By: %—v Date: /.73///’

LT T/ <0
IOV ALS

16 of 23
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919 — ) 2300 Jevo 7 SOz (7 77/// 4 )

CO 2z, Az QJ{// Hi/lioloe s HZ7Mé74/’ Erp ?/////%

7

77/004/%9/05/,

Exf: £/23//0

) / Z, /W G~ (250705 kAL, D 7 KT e

/v YR (AL
o LA ATH 77
| Lor # /25655
L £ //949/&

L/ | / '
. AR 100000 0t Serative
T aiese) AT # T - 005
o o] = KO60TFY
- cX - 7/50//3
_,_< S ///'99/07

///K/W S5 s 05070/ %) //u//égm

) g /mc 207 (U0 s G S 13/70 )

- T e e i

“r L// ol ///;%;/y? ! ﬂ

‘],_ ////—?0///4 <SG~ NB00F0/ (" (4 ﬁ//ﬂg Ner é&’/

- S 0. 2800 Dihihly) i Teil m///%///ﬁ7 /2 /Aﬁ/f/ F/0 5}%9 é?iz‘)
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- vesad ﬂv (i dhny 4~ (ﬂu’/ﬂﬁxﬁ/f&/ﬂﬁﬁ/ﬁ //W/ Aesgylor 4140558 B7 ol////12(/j\

1 560ml deionized Hz0O

AF 1 pelos

5157’ [13005 6= 957?2/&/ vty w8l () ﬂ/m /J//g,

005 T‘\fqg\ g oy {ﬂum M//ff /’( LoT '/%M G*)

7\ Cjb G \/\’\g \{\ \ DT = \ Lo O ’ﬁewewad And Aprroved B}

\Jff
7

ERPTaN 1%

A ,
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v e

!
™

, : 4 .05 ml Pyridine-4-carboxaldehvde A/u/ﬁ Aesar”
o ‘// ‘ 10/46 598 Exp_ % up 1o 500 m! w/ DI
‘ | i
Water.

X ‘////2:2//0

N Whle SPY— e E 273350, T o -
- fde , ﬂ

| v/'J (.03 m] Pyridine-4-carboxaldehyde 7 €5
- C/4/ (_Z& TN Exp:_§/10 7/_‘[2{__) up to 500 ml w/ D]}
B ' Water. ’
: BP [0/20/20
7oy | o
Eis |

L oEY /00D BT o/

/NN
Eo /ﬂ/é?// ; 0.5000 g MBTH (Aldrich “% (44~ Exp: 8/?// yup  ——————
o to 100 ml w/ DI Water. Plus 0.5 ml Conc. 1,50, C/WD ,%40731/ 52/’///;{

,éj///. L0/ Z/2 O

?i"JU @/’/@ SR 10/5700/ ( //67“ *7///1//[/4/ St /(
| //z/&/u{wﬂ /00 7Y C/M 7
A //&oy_&’/ (o (i e 7/
500/ // i ?746
Lo 0,0/ FZZ
W= il 356/
/

“ (0] é/@ SAY-0/5100=L AU NIz et
e Tk S

Leck Chim /d o [ut No gygd 54
) Lo (0laa 7 (Jaw] ot~ 5\54”7
“ =53 %u@{
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e Tzl :
F Tl (a1 MD 5%7//’0/ %
| gﬂ/ A
R VE Y/

S - (105700 ,&%77)dh
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Columbia
- »
A!";alytl{:al Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

LABORATORY REPORT

March 8, 2011

David Conner

Battelle

4800 Oak Grove Dr. M/S 180-801
Pasadena, CA 91109

RE: JPL-GW-1Q11 / G005862 / JPL. GWM

Dear David:

Enclosed are the results of the samples submitted to our laboratory on March 3, 2011. For your reference, these
analyses have been assigned our service request number P1100806.

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance
program. The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable,
and except as noted in the laboratory case narrative provided. For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com. Results are intended to be considered in
their entirety and apply only to the samples analyzed and reported herein.

Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory
Certificate No. 02115CA,; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory
Certification ID #CAO009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation
Program (DoD-ELAP), Certificate No. L10-3; Pennsylvania Registration No. 68-03307; TX Commission of
Environmental Quality, NELAP ID T104704413-09-TX; Minnesota Department of Health, Certificate No.
11495AA; Washington State Department of Ecology, ELAP Lab ID: C946. Each of the certifications listed above
have an explicit Scope of Accreditation that applies to specific matrices/methods/analytes; therefore, please contact
me for information corresponding to a particular certification.

If you have any questions, please call me at (805) 526-7161.

Respectfully submitted,

Columbia Analytical Services, Inc.
{% 2 7 Digitally signed by Sue Anderson
Date: 2011.03.08 10:12:46 -08'00'
Sue Anderson
Project Manager

10f 22
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CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

Client: Battelle CAS Project No: P1100806
Project: JPL-GW-1Q11/ G005862 / JPL GWM

CASE NARRATIVE

The samples were received intact under chain of custody on March 3, 2011 and were stored in accordance with the
analytical method requirements. Please refer to the sample acceptance check form for additional information. The
results reported herein are applicable only to the condition of the samples at the time of sample receipt.

Hexavalent Chromium by EPA Method 7196A

No anomalies were encountered during this analysis.

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete
report.

2 0of 22



CS Columbia )
Analytlcal Services™ 2655 Park Center Drive, Suite A, Simi Valley, CA 93065

Client:
Project ID:

Battelle

JPL-GW-1Q11/ G005862 / JPL GWM

805.526.7161 www.caslab.com

Service Request: P1100806

Date Received: 3/3/2011
Time Received: 09:35
©
&)
Date Time §
Client Sample 1D Lab Code  Matrix Collected Collected =
MW-8 P1100806-001 Water  3/2/2011 14:28 X
MW-15 P1100806-002 Water  3/2/2011 15:30 X
MW-10 P1100806-003 Water  3/2/2011 17:05 X
DUPE-7-1Q11 P1100806-004 Water  3/2/2011 17:10 X

P1100806_Detail Summary_1103071632_SA.xls - DETAIL SUMMARY

30f22

PEF_Detail.xls



VAN

(CALUFT

ASTM
BTEX
CAS Number
CFC
CRDL
DLCS
DMS
DOH or DHS
EPA
GC
GC/MS
IC

ICB
ICV
LCS
LUFT
M
MDL
MRL
MS
MTBE
NA

NC

ND
NTU
ppb
ppm
POQL
QA/QC
RCRA
RPD
SIM
SM
SW

TDS
TPH
TSS
TTLC
VOA
VOC

X OoOzZzmw«<C

Columbia )
Ana Iytlcal SEWICQSKC rgfRAfrk Center Drive, Suite A, Simi Valley, CA 93065

Columbia Analytical Services, Inc.

California DHS LUFT Methoc o
American Society for Testing and Materials
Benzene/Toluene/Ethylbenzene/Xylenes
Chemical Abstract Service Registry Number
Chlorofluorocarbon

Contract Required Detection Limit
Duplicate Laboratory Control Sample
Duplicate Matrix Spike

Department of Health Services

U.S. Environmental Protection Agency
Gas Chromatography

Gas Chromatography/Mass Spectrometry
lon Chromatography

Initial Calibration Blank

Initial Calibration Verification

Laboratory Control Sample

Leaking Underground Fuel Tank

Modified Method

Method Detection Limit

Method Reporting Limit

Matrix Spike

Methyl tert -Butyl Ether

Not Applicable

Not Calculated

None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference

Selected lon Monitoring

Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates I, II, I1A, and I1B.

Total Dissolved Solids

Total Petroleum Hydrocarbons

Total Suspended Solids

Total Threshold Limit Concentration

Volatile Organic Analyte(s)

Volatile Organic Compound(s)

Qualifiers

805.526.7161

The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.

Analyte detected in the method blank above MRL (PQL).

Estimated; result based on response which exceeded the instrument calibration range.

www.caslab.com

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The reported result is from a dilution.
See case narrative.
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Columbia
Analytical
Services "™
- Dwned G

Water & Soil - Chain of Custody Record & Analytical Service Request

2655 Park Center Drive, Suite A
Simi Valley, California 93065
Phone (805) 526-7161

Fax (805) 526-7270

Page m of m

1 Day (100%) 2 Day (75

Requested Turnaround ._.::a in Business Days (Surcharges) please circi
%) 3 Day (50%) 4 Day (35%) 5 Day (25%)

0 Day - Standard

CAS Project No.
Pllotsior

Bodtelle

Company Name & Address (Reporting Information)

Project Name

JPL-GW -

Gl

Analysis Method and/or Analytes

CAS Contact:

Preservative Code

Preservative Key

M -15 L)

P20

2 411530 | AR

[P

50f22

M-/ )

um\\\

1765

P

\&W

e

DUFPE-7-18]1

A

A
17/ | AQ

1P

(W) 0 None
Mamuﬁ M&/.KJ@ qu_l\ Project Number T ] 1 HCL
. S : 2 HN
folowbus OH. 4320 L005%6Z/5PL WM | 5| | S 2 msos
Project _smvsm@mﬁ P.O. # / Billing 56«3303 m wwm = \, mh 4 NaOH
U%((J M\Q e 214 Nzw \Ww@fw& m - m % m s JWH 5 Zn Acetate
Phone Fax Sob k :zm AVE M 5 m 3| % 2 gl=D 6 Asc Acid
. 3 s - S =
L1926 Lid95%-0leY | |tolvmbvs OHDZOT  lef) 938 5108 oo
. 3 = o = {125
Email Address for Result Reporting Sampler (Print & Sign) musu o mmw @ w = WW A0
. . colBolzs 8] 35 |0 Ry
Converd@batelle.0raDwid Loeve/Tpd L. [35|28221 2 |22 T
Ol ae 8210 1@ M
Client Sample 1D Laboratory Date Time Matrix Number of 2 o % m % % W m 2 () Remarks
ID Number | Collected | Collected Containers Ww W W m mn-n _DHI, a m % P )
Mw-£ (O 7201428 | AL | F <

Report Tier Levels - please select
Tier |- (Results/Default if not specified)
Tier Il - (Results + QC)

Tier #ll - {Data Validation Package) 10% Surcharge KNMI

Tier V - (client specified)

MRL required Yes / No
MDL / PQL / J required Yes / No

EDD requiredfYes j No

Relinguished by: (Signature) p\y m u&(\n

;mﬂw.\ \.\ ij@%WO

.y
Received by: Ama:mz:mﬁ %g

Type:
OF3 (1

S

Project Requirements (MRLs, QAPP)

Sy

Relinquished by: (Signature)

Date: Time:

Received by: (Signature)

Date:

Time:

Relinquished by: (Signature)

Date:

Time

Received by: (Signature)

Date:

Time:

Temperature

Cooler / Blank / Ice / No ice

Cc o




[S Columbia Columbl‘fl Analytical Services, Inc.
Analytical Services* :x:CGhainof Custody, Repoxtsoss | s0s506 7161 | www.casiab.com

Client: .. ___Battelle. ... ___________ .- _-_____Service Request: P1100806._ _ .
Project: JPL-GW-1Q11/G005862 / JPL GWM
Bottle ID Tests Date Time  Sample Location / User Disposed On

P1100806-001.01

7196A
3/3/11 1037 SMO / MZAMORA
3/3/11 1038 P-37/ MZAMORA
3/3/11 1209 In Lab/ SANDERSON
3/3/11 1244 In Lab / SANDERSON
3/3/11 1641 P-37 / SANDERSON
P1100806-002.01
7196A
3/3/11 1037 SMO / MZAMORA
3/3/11 1038 P-37/ MZAMORA
3/3/11 1209 In Lab/ SANDERSON
3/3/11 1244 In Lab/ SANDERSON
3/3/11 1641 P-37 / SANDERSON
P1100806-003.01
7196A
3/3/11 1037 SMO / MZAMORA
3/3/11 1038 P-37/ MZAMORA
3/3/11 1209 In Lab / SANDERSON
3/3/11 1244 In Lab / SANDERSON
3/3/11 1641 P-37 / SANDERSON
P1100806-004.01
7196A
3/3/11 1037 SMO / MZAMORA
3/3/11 1038 P-37/ MZAMORA
3/3/11 1209 In Lab / SANDERSON
3/3/11 1244 In Lab/ SANDERSON
3/3/11 1641 P-37 / SANDERSON

Printed 3/8/11 8:40 Intenal Chain@igfppdy Summary Page 1 of 1



.
CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

Client: Battelle

Sample Acceptance Check Form
) Work order: P1100806

Project: JPL-GW-1Q11 / G005862 / JPL GWM
Sample(s) received on: 3/3/11 Date opened: 3/3/11 by:

Note: This form is used forall samples received by CAS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of

MZAMORA

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No NA
1 Were sample containers properly marked with client sample ID? O O
2 Container(s) supplied by CAS? O O
3 Did sample containers arrive in good condition? O O
4 Were chain-of-custody papers used and filled out? O O
5 Did sample container labels and/or tags agree with custody papers? O O
6  Was sample volume received adequate for analysis? O O
7 Are samples within specified holding times? O O
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 2 °C
9  Was a trip blank received? O O
10  Were custody seals on outside of cooler/Box? O O
Location of seal(s)? Sealing Lid? O [
Were signature and date included? o 0O
Were seals intact? O 0O
Were custody seals on outside of sample container? O O
Location of seal(s)? Sealing Lid? O O
Were signature and date included? o 0O
Were seals intact? O 0O
11 Do containers have appropriate preservation, according to method/SOP or Client specified information? O O
Is there a client indication that the submitted samples are pH preserved? O O
Were VOA vials checked for presence/absence of air bubbles? O O
Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? O O
12 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? o 0O
13 Badges: Are the badges properly capped and intact? O O
Are dual bed badges separated and individually capped and intact? o 0O
Lab Sample ID Container Required Received Adjusted | VOA Headspace Receipt / Preservation
Description pH * pH pH (Presence/Absence) Comments
P1100806-001.01 125mL Plastic NP
P1100806-002.01 125mL Plastic NP
P1100806-003.01 125mL Plastic NP
P1100806-004.01 125mL Plastic NP

Explain any discrepancies: (include lab sample ID numbers):

RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1100806_Battelle_JPL-GW-1Q11 _ G005862_JPL GWM.xls - Page 1 of 1
7 of 22
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Client :

Project Name :
Project Number :
Sample Matrix :

Prep Method :

Analysis Method

Test Notes @

Sample Name

MW-8
MW-15
MW-10
DUPE-7-1Q11
Method Blank

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle
JPL-GW-1Q11
G005862 / JPL. GWM
WATER

Lab Code

P1100806-001
P1100806-002
P1100806-003
P1100806-004
P1100806-MB

Analytical Report

Chromium, Hexavalent

PQL

0.010
0.010
0.010
0.010
0.010

Dilution

MDL Factor

0.004 1
0.004 1
0.004 1
0.004 1
0.004 1

Date :

Report By.SAnderson

Ko ﬁam,

8 of 22

Service Request :
Date Collected :
Date Received :

P1100806
03/02/11
03/03/11

Date
Extracted

NA
NA
NA
NA
NA

3/4///

Units : mg/L (ppm)

Basis: NA

Date/Time
Analyzed

03/03/11 13:25
03/03/11 13:25
03/03/11 13:25
03/03/11 13:25
03/03/11 13:25

Result

ND
ND
ND
ND
ND

Result
Notes




Client:
Project:

Title:
Analyte:
Method:
Units:

Sample Name

ICB
CCB1

Approved By:

ICCBMDL/120594

P1100806wetSA 1.xls - genqeebl 3/4/11

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Battelle
JPL-GW-1Q11 / G005862 / JPL GWM

Initial and Continuing Calibration Blank (ICB and CCB) Summary
Chromium, Hexavalent

T196A

mg/L (ppm)

PQL MDL
0.010 0.004
0.010 0.004

Service Request: P1100806
Date Analyzed: 03/03/11

Result

ND
ND

e 78

9 of 22
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:  Battelle Service Request: P1100806
Project: JPL-GW-1Q11 / G005862 / JPL GWM Date Analyzed: 03/03/11
Title: Initial and Continuing Calibration Verification ICV and CCV) Summary
Analyte: Chromium, Hexavalent
Method: 7196A
Units: mg/L (ppm)

True Percent Acceptance
Sample Name Value Result Recovery Criteria
cv 0.0500 0.0471 94 90-110
CCV1 0.0500 0.0479 96 90-110

Approved By: % M R% Date: 3/4/4/

CCV1A/120594

P1100806wetSA 1.xls - genqcev 3/4/11 WBMIX.XLT
10 of 22



COLUMBIA ANALYTICAL SERVICES, INC.

Battelle
JPL-GW-1Q11
G005862 / JPL. GWM
WATER

Client :

Project Name :
Project Number :
Sample Matrix :

Laboratory Control Sample
P1100806-LCS

Sample Name :
f.ab Code :
‘T'est Notes :

Analyte

Chromium, Hexavalent

Analysis
Method

7196A

Approved By W ?M_,
d

Report By:SAnderson

11 of 22

QA/QC Report

Date :

Service Request :  P1100806
Date Collected : NA
Date Received : NA

Date Extracted : NA
Date Analyzed : 03/03/11

Laboratory Control Sample Summary
Inorganic Parameters

Units :  mg/L (ppm)
Basis: NA

CAS
Percent
Recovery
Percent Acceptance
True Value Result Recovery  Limits

0.0400 0.0419 105 90-109

eV

Result
Notes




Client :

Project Name :
Project Number :
Sample Matrix :

Sample Name :
lLab Code :
'est Notes :

Analyte

Chromium, Hexavalent

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Battelle

JPL-GW-1Q11
G005862 / JPL GWM

WATER Date Extracted :
Date Analyzed :
Matrix Spike/Duplicate Matrix Spike Summary
MW-8 Units :
P1100806-001MS P1100806-001DMS Basis :
Spike

Prep Analysis Spike Level Sample Spike Result Recovery
Method Method PQL MS DMS Result MS DMS MS DMS
None T196A 0.010 0.0500 0.0500 ND  0.0522 0.0513 104 103

Date: {f///

Service Request :
Date Collected :
Date Received :

P1100806
03/02/11
03/03/11
NA
03/03/11

mg/L (ppm)
NA

CAS
Acceptance
Limits

78-112 2

Relative
Percent
Difference

Result
Notes

Report By:SAnderson

Kdiec /@gﬂ—
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f ¢ Columbia
Ana%y‘ma Servic 38
’pﬂH Run Log
Service Request #(s): 90)® g/g g/‘f
Time: ) p 70 A
Sampie VWR lot & Exp. Slope Prep.Run #
pH 2 Buffer saif- 4041002 | /) 20/> —
pH 4 Buffer S2Y 414 o0 3 5?/3{ i=n ) Run#
pH 7 Buffer QY16 100Y ?/ 1///7/ ‘75///4
pH 10 Buffer 524-0362/00( | 9 /za/ [t | —_
pH in liquid: (1) 80408, (2) 9040C pH in solid: (3) 9045“ (4) 9045D (Note method number in column fabeled # below )
pH adjustmeni:(5) 7196A,(6) 7199 (Note method # In column labeled # )
Sampile # pH Temp. °C i Sampile # pH Temp. °C
pH2000 | 5 | 2003 | 22/° V| 8|9—s0/l B | 2004 | 5
pH4000 | | | 2956 | 2/9° — 70/l | | /932 | 4.0°
pH 7.000 V| 699l | 2.4° - 2.0 [SFH | 73°
= /pfjga%f’;ffﬁw 77, /0 007 | 2/° 4.0 / 775 ?Z‘;QZO
Ret ottty | €. 27| 20/° | 5.0/ 2403/ | 7.5°
Ya 2043 2947 | 4.0/ 204 | 8/°
it 2.0 |V L FaT| 2000 || U =70 4036 5./
e 1250 | A7 0200 L | 2,013 43.2°
PH 2000 |5 | 200L| 22¢
| S06-/.0/ | T | 2066 0/° || \
20/ 20(9 | 154 \ 8
-2.0/ L824 | [958 1
& —4.0/ Gty | 20.0° AU O ()0
PHDw0| /% 226" \_ !
) me.  sposl <S5 w \
ﬂ/f/ 2000 5 | 2.0/8 | F35° \
I519-1.01 L9 | e '
pH Adjustmenis K7196A Diluted/Conc H,S0, M) ¢g2%4 EXP: leQ[ 1
[ 7199A: Diluted NaOH EXp._
Comments:
* Soil or Solid prep: 1:1(wt:vol) with DI water: ** Samples received past recommended hold time.
Date huffers and filling solution changed: 92/95/(/
Note: ATC probe used; therefpre, temperature correoti‘on calculation is not necessary.
Analyst: %X‘/ Date: Ji/ &/ ’:/
- Reviewer: ,ij. Date: 3/,/:4ﬁ‘// pH.XLS



* Hexavalent Chromium (Liquids)
{ Columbia :
Analvtical Services~

Method EPA 7196A

%‘:ﬂce Request#(s): 6049 g/ g gt/ C7 Run#: "A’/’?"«i f?
stocks: S2Y—OAPSNO3 TV =/ EXI Z/Zés/,d Prep Run#:

Conc. H,50, Lot#:

fon o % i ;u

v

%wccwr 524 ~)0] G/ 00) 7.V 10fm EX /P 4/;)

Coloring Reagent Ref#:

61

zwf//’ SGBS LY e /L/
I24 —022///0 R EXP 3/20/ 17

2

Working Curve: Prep Ditution NA 0.05/50 0.25/50 0.5/50 Corr. Coeff.

5 e ————— v — ORI
é K\ Corrected
| Sample A Absorbance|  Abs. Results - | QA/QC - %R
n Sample # Vol.(mL)| Dilution Bke. | (@ 540nm | (minus bkg) mg/L / RPD
Yz jom | — (Voo | pod0 | 0.000 |-oemesns| socvy
TV 0,050 dn] T |~ oo | 0055 | 0.055 | p.ov7 | w2
% Mb f — 0009 | ) Jg/ 2001 |y pod 2 /W’?}‘
LS 0. Y% ~ | Apwd|voyg | 0049 | 5009 | Jos%
S o0/ ~ o o0 g 00/ | 0.0 |owoiZ2 | 2o 0t
B A oty - Vlawolgde/ | 0067 40522 |yl
L 0/ L ~ [Teoi0] p.060] p 0601 0. 053] 3% S
B -2/ T Vo] 0.002] 0.0020.0068 | 1o 0S
o | 20118 0030 Y o | 0037 | 9. 037 | 0. 03(F | o4 Yo
B 30/ Y ooed 0.002] 0.002 | 0.006% Loy
ul Ao/ — o000 J002 0002 |p.00i6 8| £, YL
koo /7 (X! ~ | Ap.000] p.05¢| p.058| 0.0479 | G6%%
wl AL = V00,000 | §, W0 | 0.2DO| =, wosust 9. DY
V27 o a>m0/m — oo ppst | 0.0<F 0.0488 98
2 — ywo| o.000 | 0.000 |-0.000345 c0,00%/

49-10/ — 1000 o003 0007 | g0ores | T
|B19-(-0( VT - il 0003] 0007 0.00/65 I,
ﬂ pH Requirement:  Method 7196A (2 £ 0.5) Samples filtered prior to pH adjustment .
! ICV/CCYV spiked with __ 025 ml of s4-016/06] ’* 50 mi of pH adjusted DI WATER (T.V.= .95 ppm)

MS/MSD spiked with 0.05 ml offﬂ'DAZKlIO 3 110 ml of pH adjusted sample (T.V.= 0.05 ppm)

! ' LCS spiked with 0.2 ml of 750 ml of pH adjusted DI Water (T.V.= 0.04 ppm)
“Verification Standard Spiked 0. % miof @ 70 7 10 ml of sample (T.V.=_¢.03 ppm)

Date/Time:

Ccmments \
 Prepared By: ‘ ).

Date/Time: ¢

7
Reviewed By: M/

Date:

. Apalyzed By: . %’/

14 of 22

CroLIQ.xls

LN



Hexavalent Chromium (Liquids)

"’g Columbia . a1 62
Analytical Services~  Method EPA 7196A PO ;;‘;;;gg;i Yo va
genmﬂ Regquest#(s): QJ /f [16' ?h ) Run#: ﬁ ’n?'rf ‘ M/T LY

Stock#:_57¢ X 163 7.V~ jodw] axr ZZ)S/@ Prep Run#:
gCV/CCV“ ‘935/’/{)//1/00 e /M%f CYF 3//7/ Conc. H,SO, Lot#: £/} 1;/4.25% /fkﬁ /I/Zﬂ/{;"'
Colormo Reagent Ref#: SZ ’4177,}///&) 7/ /%9/ ‘f

Working Curve: Frep Diiution | NA 0.05/50 0.25/50 0.5/50 Corr. Coeff.
] e e g0 T 0 7.05% R R
a 6\ Corrected
: Sample = Absorbance|  Abs. Results - | QA/QC - %R
Sample # Vol.(mL)| Dilution Bkg. | @ 540nm | (minusbkg)|  me/p /RPD /)
W ci5-100 15 ol ot — 17000 003% | 0.037 | 9,037 | 06tz
L =70/ — | = g2 0004 p.002 | 0.00/68 22,04
A=Y | = Vw2 0.4 0902 0,008 |
| 4.0/ — \Wooop| 5000 | L0000 sz
Y| %) | = 0,002 0.004 | 0.002] v90/6&
" 4,0/ _ Y pps] 9,005 0000 |-0.00003ys

"oar| 0.002] 0.002-] 0.00/68 -

¥

Y -2.0/ —
gg Y ~Z.01MS 005 — Aot 9 056 0,056 | 0.0479| 96 7%
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pH Requireme.nt: Method 7196A (2 £ (. 5)0* Samples filtered prior to pH adjustment

ICV/CCYV spiked with _0i29 mi of 524~ /01510 “ %0 mi of pH adjusted DI WATER (T.V.= = 405 ppm)

MS/MSD spiked with 0.05 mi of 52402281 ’O'Z)T 10 ml of pH adjusted sample (T.V.= 0.05 ppm)
LCS spiked with 0.2 ml of L_* 50 El of pH adjusted DI Water (T.V.= 0.04 ppm)

AN AN

B

NEN

H_M
4«

l\/ erlﬁcatmn Standard Spiked. { 77 mi of S [ ! 210 ml of sample (T.V.=_ - g _ 0 Zppm)

; Comments:

! , %/ : () A

v Prepared By: ’ Date/Time: }/é/// /é) L’I‘Z}O
Analyzed By: 7 pd Date/Time: 2 / 4 / 74 W [ 7 55

l Reviewed By: e Z:/ - . Date: d ’dZ / //

I CroLIQ.xls
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£ S Columbia
- = » i
Analytl{‘.al SQWIC&S“‘“ 2655 Park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7181 | www.caslab.com

LABORATORY REPORT

March 8, 2011

David Conner

Battelle

4800 Oak Grove Dr. M/S 180-801
Pasadena, CA 91109

RE: JPL-GW-1Q11 / G005862 / JPL GWM

Dear David:

Enclosed are the results of the sample submitted to our laboratory on March 3, 2011. For your reference, this
analysis has been assigned our service request number P1100818.

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance
program. The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable,
and except as noted in the laboratory case narrative provided. For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com. Results are intended to be considered in
their entirety and apply only to the samples analyzed and reported herein.

Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory
Certification ID #CAO009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation
Program (DoD-ELAP), Certificate No. L10-3; Pennsylvania Registration No. 68-03307; TX Commission of
Environmental Quality, NELAP ID T104704413-09-TX; Minnesota Department of Health, Certificate No.
11495AA; Washington State Department of Ecology, ELAP Lab ID: C946. Each of the certifications listed above
have an explicit Scope of Accreditation that applies to specific matrices/methods/analytes; therefore, please contact
me for information corresponding to a particular certification.

If you have any questions, please call me at (805) 526-7161.

Respectfully submitted,
Columbia Analytical Services, Inc.
% Z 7 Digitally signed by Sue Anderson
Date: 2011.03.08 16:21:20 -08'00'
Sue Anderson
Project Manager

10f22


http://www.caslab.com/

-
CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

Client: Battelle CAS Project No: P1100818
Project: JPL-GW-1Q11/ G005862 / JPL GWM

CASE NARRATIVE

The sample was received intact under chain of custody on March 3, 2011 and was stored in accordance with the
analytical method requirements. Please refer to the sample acceptance check form for additional information. The
results reported herein are applicable only to the condition of the sample at the time of sample receipt.

Hexavalent Chromium by EPA Method 7196A

No anomalies were encountered during this analysis.

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete
report.

2 0of 22
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CS Columbia
Ana'ytlcal SEI‘VICES"“ 2655 Park Center Drive, Suite A, Simi Valley, CA 93065 805.526.7161 www.caslab.com

DETAIL SUMMARY REPORT

Client: Battelle Service Request: P1100818
Project ID: JPL-GW-1Q11 / G005862 / JPL GWM
Date Received: 3/3/2011
Time Received: 16:55
©
(&)
Date Time §
Client Sample 1D Lab Code  Matrix Collected Collected =
MW-5 P1100818-001 Water  3/3/2011 10:26 X
" P.1i008"18_l.3e.tail;umme.lry_.i.l10307.16;0_SA..><I5 -"D.ETA.ILéU.MN.IAR;(. - - o o - .PE.EF_;Detal.il.;ds "

30f22



VAN

(CALUFT

ASTM
BTEX
CAS Number
CFC
CRDL
DLCS
DMS
DOH or DHS
EPA
GC
GC/MS
IC

ICB
ICV
LCS
LUFT
M
MDL
MRL
MS
MTBE
NA

NC

ND
NTU
ppb
ppm
POQL
QA/QC
RCRA
RPD
SIM
SM
SW

TDS
TPH
TSS
TTLC
VOA
VOC

X OoOzZzmw«<C

Columbia )
Ana Iytlcal SEWICQSKC rgfRAfrk Center Drive, Suite A, Simi Valley, CA 93065

Columbia Analytical Services, Inc.

California DHS LUFT Methoc o
American Society for Testing and Materials
Benzene/Toluene/Ethylbenzene/Xylenes
Chemical Abstract Service Registry Number
Chlorofluorocarbon

Contract Required Detection Limit
Duplicate Laboratory Control Sample
Duplicate Matrix Spike

Department of Health Services

U.S. Environmental Protection Agency
Gas Chromatography

Gas Chromatography/Mass Spectrometry
lon Chromatography

Initial Calibration Blank

Initial Calibration Verification

Laboratory Control Sample

Leaking Underground Fuel Tank

Modified Method

Method Detection Limit

Method Reporting Limit

Matrix Spike

Methyl tert -Butyl Ether

Not Applicable

Not Calculated

None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference

Selected lon Monitoring

Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates I, II, I1A, and I1B.

Total Dissolved Solids

Total Petroleum Hydrocarbons

Total Suspended Solids

Total Threshold Limit Concentration

Volatile Organic Analyte(s)

Volatile Organic Compound(s)

Qualifiers

805.526.7161

The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.

Analyte detected in the method blank above MRL (PQL).

Estimated; result based on response which exceeded the instrument calibration range.

www.caslab.com

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The reported result is from a dilution.
See case narrative.
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D oQ_::_gm

;.. Phone {805) 526-7161
Fax (805) 526-7270

Water & Soii - Chain of Custody Record & Analytical Service Request

2655 Park Center Drive, Suite A
Simi Valley, California 93065

Page l of m

Requested Turnaround Time in Business Days (Surcharges) please gircle

1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day {3

%y 6 Day (25%) 10 Day - Standard

CAS @ﬂwma zmm ww m W

Company Name & Address (Reporting Information}

ook e

Project Name

SPL

Analysis Method and/or Analytes

CAS oOamQ.

Praservative Code

Preservative Key

. , A mew ! (] 0 None
%%wj Y %QM\ Broject Number 5 1 HCL
wmr 3 23 s _ 2 g _ 2 HNO3
cowbe, HH, 9 fm..@ w (260 SELL/TPL G | £ ot 3 H2504
mﬂo_mﬁ Manager ; no n ! m_mw_ﬁ@ :wom.:mzox o T8 o 4 NaCH
p ._ L, /Rt Bl 2818 SN
5 ﬁm«\a ,ﬂ. ST z 5 Zn Acetate
Deyd  Conpevt | aE] e .
Phone Fax ﬁ@ﬁ %fa 3 AV, sl Sl ElRE < 5 Asc Acid
Ay e - T fest b 297 o B 85! 2135 7 Other
LIH6-H3 1l 465 | |forbos O 3201 5 #2313 2
Email Address for Result mmvonwmm Samptler {Print & Sign) nw “ MM @ 31 = woﬂu mw
5 ] al% g
Conner AQ uw% 074 Dovid Logca 3 LRI R
C Bl gol & O |E©
Glient Samgle 1D rmcoq&oé Date Time Matrix Number of {2 ~ mmww o % W Vmaa e Remarks
fent Sampie 1D Number | Coflected | Coflected A Containers M w Wm mHu W z mmu% <Q\
MUY -5 L P pse 1A /1P X

aYs

JOTZ

Heport Tier Levels - please select
Tier |- (Resulis/Default if not specified)
Tier 1 - (Results + QC)

Tier

- (Data Validation Package) 10% Surcharge M m,.
Tier v - (client specifiad}

EDD required Yes/ No

Type:

MBL required Yes / No

Project Requirements (MRLs, QAPP)

Relinguished by: (Signature,

\@m@f PQL/ J required Yes / No

b5

£

Omwmw 1 Time, % Heceived by: W@:ES ﬁ@w\ I o
Relinquishad by. (SGnate ‘.@w\ \\\ \% 20 : mﬁ OO |Cooler \m\wm\:x / _ﬁ% Ice
B e | M%YANU &1 Temperature i °C




[S Columbia Columbl‘fl Analytical Services, Inc.
Analytical Services* :x:CGhainof Custody, Repoxtsoss | s0s506 7161 | www.casiab.com

Client: .. ___ Battelle. ... ________ ... ._Service Request:  P1100818_ .. __
Project: JPL-GW-1Q11/G005862 / JPL GWM
Bottle ID Tests Date Time  Sample Location / User Disposed On

P1100818-001.01

7196A
3/3/11 1701 SMO / SSTAPLES
3/3/11 1704 In Lab / SANDERSON
3/8/11 0846 P-37 / SANDERSON

Printed 3/8/11 8:47 Intenal Chain@fgfppdy Summary Page 1 of 1
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CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

Client: Battelle

Sample Acceptance Check Form
) Work order: P1100818

Project: JPL-GW-1Q11 / G005862 / JPL GWM
Sample(s) received on: 3/3/11 Date opened: 3/3/11 by:

Note: This form is used forall samples received by CAS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of

SSTAPLES

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No NA
1 Were sample containers properly marked with client sample ID? O O
2 Container(s) supplied by CAS? O O
3 Did sample containers arrive in good condition? O O
4 Were chain-of-custody papers used and filled out? O O
5 Did sample container labels and/or tags agree with custody papers? O O
6  Was sample volume received adequate for analysis? O O
7 Are samples within specified holding times? O O
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 4 °C

9  Was a trip blank received? O O
10  Were custody seals on outside of cooler/Box? O O
Location of seal(s)? Sealing Lid? O [

Were signature and date included? o 0O

Were seals intact? O 0O

Were custody seals on outside of sample container? O O
Location of seal(s)? Sealing Lid? O O

Were signature and date included? o 0O

Were seals intact? O 0O

11 Do containers have appropriate preservation, according to method/SOP or Client specified information? O O
Is there a client indication that the submitted samples are pH preserved? O O

Were VOA vials checked for presence/absence of air bubbles? O O

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? O O

12 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? o 0O

13 Badges: Are the badges properly capped and intact? O O
Are dual bed badges separated and individually capped and intact? o 0O

Lab Sample ID Container Required Received Adjusted | VOA Headspace Receipt / Preservation
Description pH * pH pH (Presence/Absence) Comments
P1100818-001.01 125mL Plastic NP

Explain any discrepancies: (include lab sample ID numbers):

RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1100818_Battelle_JPL-GW-1Q11 _ G005862_JPLGWM.xls - Page 1 of 1
7 of 22

3/8/11 4:17 PM




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client : Battelle Service Request : P1100818
Project Name : JPL-GW-1Q11 Date Collected : 03/03/11
Project Number :  G005862 / JPL GWM Date Received : 03/03/11

Sample Matrix:  WATER

Chromium, Hexavalent

Prep Method : None Units : mg/L (ppm)
Analysis Method : 7196A Basis: NA
Test Notes :

Dilution Date Date/Time Result
Sample Name Lab Code PQL MDL Factor Extracted Analyzed Result Notes
MW-5 P1100818-001 0.01 0.004 1 NA 03/03/11 17:35 ND
Batch QC P1100819-007 0.01 0.004 1 NA 03/03/11 17:35 ND
Method Blank P1100818-MB 0.01 0.004 1 NA 03/03/11 13:25 ND

Approved By %ﬂ/{,{/t/ qQ VA\/\/ Date : -"?/ 4, / [l

eport By:SAnderson
8 of 22



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Battelle Service Request: P1100818
Project: JPL-GW-1Q11 / G005862 / JPL GWM Date Analyzed: 03/03/11
Title: Initial and Continuing Calibration Blank (ICB and CCB) Summary
Analyte: Chromium, Hexavalent
Method: 7196A
Units: mg/L (ppm)
Sample Name PQL MDL Resuit
ICB 0.010 0.004 ND
CCB1 0.010 0.004 ND
CCB2 0.010 0.004 ND
CCB3 0.010 0.004 ND
CCB4 0.010 0.004 ND

Approved By: KM(/(/ ?(SV‘L/ Date: 3/4//”

ICCBMDL/120594

P1100818wetSA Lxls - gengcebl 3/4/11 WBMIX.XLT
9 of 22



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Battelle Service Request: P1100818
Project: JPL-GW-1Q11 / G005862 / JPL GWM Date Analyzed: 03/03/11
Title: Initial and Continuing Calibration Verification (ICV and CCV) Summary
Analyte: Chromium, Hexavalent
Method: 7196A
Units: mg/L (ppm)

True Percent Acceptance
Sample Name Value Result Recovery Criteria
ICvV 0.0500 0.0471 94 90-110
CCV1 0.0500 0.0479 96 90-110
CCV2 0.0500 0.0488 98 90-110
CCV3 0.0500 0.0471 94 90-110
CCVv4 0.0500 0.0479 96 90-110

CCVI1A/120594

Approved By: MML l? % Date: 3/ 4// /

P1100818wetSA Lxls - gengeev 3/4/11 WBMIX.XLT
10 of 22



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client : Battelle Service Request :  P1100818
Project Name : JPL-GW-1Q11 Date Collected : NA
Project Number : G005862 / JPLL. GWM Date Received : NA
Sample Matrix : WATER Date Extracted : NA

Date Analyzed :  03/03/11

Laboratory Control Sample Summary
Inorganic Parameters

Sample Name :  Laboratory Control Sample Units :  mg/L (ppm)
l.ab Code : P1100818-LCS Basis: NA
Test Notes :
CAS
Percent
Recovery
Prep Analysis Percent Acceptance
Analyte Method Method True Value Result Recovery  Limits
Chromium, Hexavalent None T196A 0.0400 0.0419 105 90-109

Result
Notes

Approved By K a/W/ ? (V)J(&’L/ Date - 3/ 4'/ I

Report By:SAnderson
11 of 22



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request : P1100818
Project Name : JPL-GW-1Q11 Date Collected : 03/03/11
Project Number :  G005862 / JPL. GWM Date Received : 03/03/11
Sample Matrix :  WATER Date Extracted : NA

Date Analyzed : 03/03/11

Matrix Spike/Duplicate Matrix Spike Summary
Sample Name :  Batch QC Units : mg/L (ppm)

[Lab Code : P1100819-007MS P1100819-007DMS Basis: NA
l'est Notes :

Spike

CAS Relati

Prep Analysis Spike Level Sample Spike Result Recovery Acceptance Pzrrlelr‘:tc Result

Analyte Method Method PQL MS DMS Result MS DMS MS DMS Limits Difference Notes
Chromium, Hexavalent None T196A 0.01  0.0500 0.0500 ND 0.0479 0.0479 96 96 78-112 <]

Approved By s %ﬂ/ Date: 3/5#///

Report By:SAnderson
12 of 22



] i " Columbia
S Anal mmﬁ Servicas- 38

g ‘pH Run Log

‘ Service Req«emsﬁ: #(s): ?O)@ X//? g/"f

g Time: ) 20 _
Sampie VWR lot # Exp. : Siope Prep.Run #

g pH 2 Buffer sarf- oy we2 | /2020 | ~ —
pH 4 Buffer SPLA oo 3 | 8 /5[ /13 2 9 X 4 ¢/ Run#

~ |pH 7 Buffer S2Y 6 H00Y ?/ vﬁ& ‘ /(3 )

§ lpri10Bufer s24-0362/00 [ /30[/ [ | -

pH in liguid: (1) S040B, (2) 9040C pH in solid: (3) 9045C, (4) 9045D (Note method number in column labeled # below )
pH adjustment:(5) 7196A,(6) 7199 (Note method # in column labeled # )
Sample # pH Temp. °C - Sample # pH Temp. °C
ph2000 | 5| 2003 | 22/° Vi 8[=s0(l 5 | 204 | 55°
pHaoo0 | | | 3956 | 249" || — 2o/l | | 1932 | ¢.0°
pH7000 | | | ¢.991 | 2.9° -2.0{ [ §F/ 7 3°
pH10.000 | | | f0.003 | 20/° ~44.0 /945 | Z2°
Ret: ot s | 6. 379 20./° 5.0/ 2403/ | 75°

‘%//9 77 ) ; p ; >
oL / W’% 20.4° 4.0/ 204 | 8/°
t 2000 \W . /5| 2200 W 20/l | | 4036 s./°

[MJ wol L | 2.0/3 | 43.2°

'I’/%Mév;w’cﬂf;@ o : _
I 2000 |5 | AO00F | 220
I s06./0/ | 112066 0/°

-0/ "’!57/9 /57,%3 \ A
- 3.0/ (52 | /7.5 \o L)
=0/ Lqts | 20.0° \\ /;;,M, nol ([

PH 200 / /s | 226"
) mc. /705l <% W
ﬂ// 2000 5 2.0/ 3.5 °
519 - /0] /97 | 5.4°

pH Adjustments: X 7196A: Diluted/Conc H,S0, D 2t EXP ] I
C 7198A: Diluted NaOH EXP: ’
Comments:

* Soil or Solid prep: 1:1(wt:vol) with DI water: ** Samples received past recommended hold time.
Date huffers and filling solution changed: )2/9(?///
Note: ATC probe used:; Zeré/fyre tamperature correction calculation is not necessary.

Analyst: /) — Date: j/ﬂ /
- Reviewer: & ,é:,f& Date: 5 fﬁ /i pH.XLS
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g arvice Request#(s):

Coiumma

Analytical Sarwcas
30 5% 2/9

Hexavalent Chromium (Liquids)

stock: J;zz//mga/ma 7=/ EX 275 iz

?,V/

. 524 )0/ G/ 00) 7.V 10 PP T

Method EPA 7196A

Run#:

Q/:A f i 3

g

Prep Run#:

Conc. B,SO, Lot#:

g/m/] GG BT LY ///2u ) i

Coloring Reagent Refé: V74 —J232///00 R 47(/“ 3, // (/1

Working Curve: Pziep Diiution NA 0.05/50 | 0.25/50 0.5/50 Corr. Coeff.
| o e s
% \\ Corrected

Sample Absorbance Abs. Results - | QA/QC - %R

Y Sample # Vol.(mL)| Dilution @ 540nm | (minus bkg.) mg/L / RPD
| 10 Jjom | WW 0.090 | 0.000 |-pomo348| Lo 00
o iV 0,050 dn] T~ WV oow | 0055 | 0.055 | p.0447) | w2
1 up — w0 | 9 dgf | 9000 |50 | L007H
Lo g0uohi” ~ \owd|votq | 0947 |sowg | 5%
| tpt.0/ ~ | a0 g 09/ | 0.07  |ot008722 | 20, 004
BT S 0ctpy) " Va0 06/ | 006/ | 4052 | joute 2oy
1 e/l 7 " o000 9.060] 4060 0 0513 | piZ 5%
W] = V0000 | 0 doz | 0,005 |0.0065 | <o 02
o | 20118 005/ Y oo | 0437 | 9037 | 0 I3F | poi%
B 30 ~ | gguo 0002 o002 | 020065 Lo
ul & Ao/ — N oo0d| ).002] 000> [ 5.000 8| 20, myer
Lo/ /Mgﬁc‘f’/w ~ | 0.000] p.05¢] p.05B] 00477 ] 96%
s Bl =~ V00,000 4,0 | 0.9D0 ~ w054 490
VE/Z o é%bwp//tfv — Wloawl pysz| 0.0s7] 0.0488 989,
s )2 — Nowo| 0.000 | 0.070 | -0.0000345 c0,00t]
L7 /0 — [1).000] p. 003 o6 | pooles | T |
[G19-/.01 vl - |V 000/] 0.003] 0-002] 0.00/6% Ny

Verlﬁcatlon ‘Standard Spiked

" Analyzed By:

pH Requirement:

Method 7196A (2 % 03
0.2 mi of sH-(01G 108

ICV/CCYV spiked with

Samples filtered prior to pH adjustment
% 50 mi of pH adjusted DI WATER (T.V.= 2.5 ppm)

MS/MSD spiked with 0.05 ml of gz~ -9Z25110 3 1 10 ml of pH adjusted sample (T.V.= 0.05 ppm)
0 mi of pH adjusted DI Water (T.V.= 0.04 ppm)

LCS spiked with (.2 m! of

15 1y
0.%  miof ,Z'_;_ @ 7

70 7 10 mi of sample (T.V.=_¢.03 ppm)

Comments:

Prepared By: __

Reviewed By:

Date/Time:
Date/Time: (#
Date:
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gervxce Request#(s):

QQiumbia‘ .
—=> Analytical Servicas~

Z1G (aatd )

Hexavalent Chromium (Liquids)

Method EPA 7196A

Run#:

Stock#: ‘]/‘f‘f»?f}k? o5 Tl /zﬁf///ﬁ’W CX/[}‘Z//&/L/:’)

Prep Run#:

gcwccv& SAY /) 15700 | 7.4 0PIH_ENP: F /)2 Cone.H;SO, Lots__eMp 49254 EXP- /i//”ﬂ/?c/
Colormo Reagent Ref#: sZ 4P/ // Vﬁj /47/ “/77/ / {

Working Curve: Prep Dilution | NA 0.05/50 0.25/50 0.5/50 Corr. Coeff.
i ———
@ Corrected
; ) Sample \\ Abécirbance (minﬁzl@) Results - | QA/QC - %R
; Sample # Vol.(mL)| Dilutio Bke. | @ 540nm me/L /RPD
fil S19-1.01 VS 0.02m [0 [ 1 0.00] | p035 | 0.037 | 1.03/7 | r065%
o =20/ - - / 0. 002 0,004 | 0.002 | 0.00/68| 24i90Y
U120 — Vw2 0 B 09020 08| ]
é 4.0/ ~ 0000 0990 | JIIQ w0045
S| el — Yooz 0004 | 0002 090068
%16 <4, 0/ _ 7 s g 005 | 0000 | -o.00003s
> -20/ — | Anav| 0.co2 0.00 7 M@/’foi’( -
B —70MS o] | = (A oa0 g5l 0056 ] 00477 767
Y (1Y% T = [/ swol 0.055] 0.055 oovz) | H# B
Wk | T = 1 po00! p.000] 0.6c0 omozs £0.00f
i 19-T.0IM 1D o 0Dl — o000 0056 0I5k | 0.047G %“}Lag
ooy il — 00l 0056 | 0050 | 0.0475 | Sl -
= by A= Yoo | ool 0000 wanses | comws
!ﬁ S /N _
I N\ 1 [
i \\ Siel (o1 AN
i17

pH Requirement:

Method 7196A (2 £ 0.5)
ICV/CCYV spiked with _0:27 ml of $5p4~/0(5] Oﬁi

%"Samples filtered prior to pH adjustment
150 ml of pH adjusted DI WATER (T.V.= 445 ppm)
MS/MSD spiked with 0.05 ml of £2 40228/ f’U‘JT 10 ml of pH adjusted sample (T.V.= 0.05 ppm)
'_4';7""“‘

i
1
‘
g
'
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LCS spiked with 0.2 ml of El of pH adjusted DI Water (T.V.= 0.04 ppm)
Verlﬁcanon Standard Splked 0. % mi of N0 C * 10 ml of sample (T.V.=_{- 0= “ppm)
Comments:
Prepared By: ‘ Date/Time: ’I;/ ﬁ / / / / @ / }L;O _
Analyzed By: M_,,/(} // 4 Date/Time: A //)" / 124 (ﬁ) / /7 /%
Reviewed Bv: I %ﬂ» Date: 3 a% ///V -

7
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" //; _ .05 ml Pyridine-4-carboxaldehydc Alfe Aesas™
ro v 10/44 59§ Exp: ?/Jl/,@-) up to 500 m!l w/ DI
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S Columbia

Analyl:lcal’ SeWIceS‘”‘ 2655 Park Center Drive, Suite A, Simi Valley, CA 93065 | 805.526.7161 www.caslab.com

LABORATORY REPORT

March 8, 2011

David Conner

Battelle

4800 Oak Grove Dr. M/S 180-801
Pasadena, CA 91109

RE: JPL GW Mon 1Q11 / G486090

Dear David:

Enclosed are the results of the samples submitted to our laboratory on March 3, 2011. For your reference, these
analyses have been assigned our service request number P1100819.

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance
program. The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable,
and except as noted in the laboratory case narrative provided. For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com. Results are intended to be considered in
their entirety and apply only to the samples analyzed and reported herein.

Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation
Program (DoD-ELAP), Certificate No. L10-3; Pennsylvania Registration No. 68-03307, TX Commission of
Environmental Quality, NELAP ID T104704413-09-TX; Minnesota Department of Health, Certificate No.
11495AA; Washington State Department of Ecology, ELAP Lab ID: C946. Each of the certifications listed above
have an explicit Scope of Accreditation that applies to specific matrices/methods/analytes; therefore, please contact
me for information corresponding to a particular certification.

If you have any questions, please call me at (805) 526-7161.
Respectfully submitted,
Columbia Analytical Services, Inc.
% Z / Digitally signed by Sue Anderson
Date: 2011.03.08 10:16:11 -08'00"'
Sue Anderson
Project Manager

10f 23


http://www.caslab.com/

-
CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

Client: Battelle CAS Project No: P1100819
Project: JPL GW Mon 1Q11 / G486090

CASE NARRATIVE

The samples were received intact under chain of custody on March 3, 2011 and were stored in accordance with the
analytical method requirements. Please refer to the sample acceptance check form for additional information. The
results reported herein are applicable only to the condition of the samples at the time of sample receipt.

Hexavalent Chromium by EPA Method 7196A

No anomalies were encountered during this analysis.

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete
report.
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CS Columbia
Analytlcal SEI‘VICES"‘ 2655 Park Center Drive, Suite A, Simi Valley, CA 93065 805.526.7161 www.caslab.com

DETAIL SUMMARY REPORT

Client: Battelle Service Request: P1100819
Project ID: JPL GW Mon 1Q11/ G486090
Date Received: 3/3/2011
Time Received: 16:55
©
(&)
. <
Date Time ©
Client Sample 1D Lab Code  Matrix Collected Collected =
MW-22-3 P1100819-001 Water  3/3/2011 08:25 X
MW-22-2 P1100819-002 Water  3/3/2011 09:09 X
MW-22-1 P1100819-003 Water  3/3/2011 09:39 X
EB-08-03/03/11 P1100819-004 Water  3/3/2011 09:30 X
MW-11-3 P1100819-005 Water  3/3/2011 11:25 X
MW-11-2 P1100819-006 Water  3/3/2011 11:49 X
MW-11-1 P1100819-007 Water  3/3/2011 12:17 X
P1100819_Detail Summary_1103071642_SA.xls - DETAIL SUMMARY PEF_Detail.xls

30f23



VAN

(CALUFT

ASTM
BTEX
CAS Number
CFC
CRDL
DLCS
DMS
DOH or DHS
EPA
GC
GC/MS
IC

ICB
ICV
LCS
LUFT
M
MDL
MRL
MS
MTBE
NA

NC

ND
NTU
ppb
ppm
POQL
QA/QC
RCRA
RPD
SIM
SM
SW

TDS
TPH
TSS
TTLC
VOA
VOC

X OoOzZzmw«<C

Columbia )
Ana Iytlcal SEWICQSKC rgfRAfrk Center Drive, Suite A, Simi Valley, CA 93065

Columbia Analytical Services, Inc.

California DHS LUFT Methoc o
American Society for Testing and Materials
Benzene/Toluene/Ethylbenzene/Xylenes
Chemical Abstract Service Registry Number
Chlorofluorocarbon

Contract Required Detection Limit
Duplicate Laboratory Control Sample
Duplicate Matrix Spike

Department of Health Services

U.S. Environmental Protection Agency
Gas Chromatography

Gas Chromatography/Mass Spectrometry
lon Chromatography

Initial Calibration Blank

Initial Calibration Verification

Laboratory Control Sample

Leaking Underground Fuel Tank

Modified Method

Method Detection Limit

Method Reporting Limit

Matrix Spike

Methyl tert -Butyl Ether

Not Applicable

Not Calculated

None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference

Selected lon Monitoring

Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates I, II, I1A, and I1B.

Total Dissolved Solids

Total Petroleum Hydrocarbons

Total Suspended Solids

Total Threshold Limit Concentration

Volatile Organic Analyte(s)

Volatile Organic Compound(s)

Qualifiers

805.526.7161

The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.

Analyte detected in the method blank above MRL (PQL).

Estimated; result based on response which exceeded the instrument calibration range.

www.caslab.com

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The reported result is from a dilution.
See case narrative.
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2655 Park Center Drive, Suite A
Simi Valley, California 93065

¥

in of Custody Record & Analytical Service Request

_um@maiﬁ.oﬁlh«

Phone (805) 526-7161
Fax {805) 526-7270

An Employves - Owned

Requested Turnaround Time in Business Days {Surcharges) please circle
1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) & Day (25%) 10 Day - Standard

Al

CAS Contact:

- . - Analysis Method and/or Analyies
Company Name & paan@mm (Reporting Information) Project Name
W\U% L \Lm\.) \u\\ \“& .\%& Preservative Code Preservative Key
- . i~ - “m\ 4 m.a“f_ . é [+] None
ewmm.% Ty M.N?\\,\V AVE, H \.NQW Praject Numbear ’ = 1 HCL
Dt | 2L Q\&\\Q _ g 2 HNO3
oV / m\u\{ﬂ%ﬂ% % f £ 3 H2504
j : P.O. # [ Billi i =
vﬂo_mo.w Managsr N\O\mwwww_n _:ﬂmwhﬁhhﬁ%\r x m % g \m//u, A NaOH
H%&W Q \\\N.\LNk\ It g £ %x&\&\h M z m,nl §int ™ 5 Zn Acetats
Phone \_n\mwx SRS S o e AT R 9 & g Bl E wm %/f 6 Asc Acid
} iy €3] ehdu i =] 2] 5 &8 /f 7 Other
At ST B/ Caimagus s> W AR AN
EmaitAddress for Result Reporting m§ i %&“ﬂ\\\\ ﬂw 8 Bl a L m,% L
dolB = 2) 2 15
TR a8l o €Y .
Client Sample 10 Laboratory Date Tims g;zﬂ\p Number of |2 & mm % .D.m b Wn.v o Rermarks
e {0 Number | Coliected | Coflectad i Comaingrs |2 5 f T W T L DH.. 5 w
OB - D
M-22-3 AT AN ! X
piv -2 Q-2 [ _le9o? / w N
M- 27~ ] s * 9935 ¢ ) ¥
A -
hu,w;%memw“\aw /) 4 w 7 \x amy. ! X CCrip Brosk
M=/~ 3 D 3 LHE5 L w X
M (] - Az M X
715 : .
Miv=/] - i A TA A 3 X S/ D
Report Tier Levels - please setect Project Reguirements (MRLs, QAPP}
Tier 1 - {Results/Default if not specified) Tier 15 - (Data Validation Package) 10% Surcharge MBI raquired Yes / No EDD requirad Yes / No .
Tler it - {Resulls + GC) o Tier V - {clien! specified) MDL/ PQL / J required Yes / No Type:
i R L, I 1 .
Retinguished by: (Signafire) R aceived by: {(Signatuig) . ET
mW.,:nc.mHm ‘<._ @. \W_\ e . Uﬁ%\w\\\\ G&W\&M Ageeived by (Signaty meu\k%\ ?_%..\NQQ =
R el 7, i = U BT P (V6 & | comr e e e
Felinquisned by: (Signature) Cate! | T Tt : \
f Temperature ___ &4~ og
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[S Columbia Columbl‘fl Analytical Services, Inc.
Analytical Services* :x:CGhainof Custody, Repoxtsoss | s0s506 7161 | www.casiab.com

Client: .. ___Battelle. ... ___________ "' -_____Service Request: P1100819_ _ .
Project: JPL GW Mon 1Q11/G486090
Bottle ID Tests Date Time  Sample Location / User Disposed On

P1100819-001.01

7196A
3/3/11 1708 SMO / SSTAPLES
3/3/11 1709 P-37/SSTAPLES
3/3/11 1710 In Lab/ SANDERSON
3/8/11 0846 P-37 / SANDERSON
P1100819-002.01
7196A
3/3/11 1708 SMO / SSTAPLES
3/3/11 1709 P-37 / SSTAPLES
3/3/11 1710 In Lab / SANDERSON
3/8/11 0846 P-37 / SANDERSON
P1100819-003.01
7196A
3/3/11 1708 SMO / SSTAPLES
3/3/11 1709 P-37/ SSTAPLES
3/3/11 1710 In Lab / SANDERSON
3/8/11 0846 P-37 / SANDERSON
P1100819-004.01
7196A
3/3/11 1708 SMO / SSTAPLES
3/3/11 1709 P-37/ SSTAPLES
3/3/11 1710 In Lab / SANDERSON
3/8/11 0846 P-37 / SANDERSON
P1100819-005.01
7196A
3/3/11 1708 SMO / SSTAPLES
3/3/11 1709 P-37/SSTAPLES
3/3/11 1710 In Lab / SANDERSON
3/8/11 0846 P-37 / SANDERSON
P1100819-006.01
7196A
3/3/11 1708 SMO / SSTAPLES
3/3/11 1709 P-37/ SSTAPLES
3/3/11 1710 In Lab / SANDERSON
3/8/11 0846 P-37 / SANDERSON
P1100819-007.01
7196A
3/3/11 1708 SMO / SSTAPLES
3/3/11 1709 P-37/ SSTAPLES
3/3/11 1710 In Lab / SANDERSON
3/8/11 0846 P-37 / SANDERSON

P1100819-007.02

Printed 3/8/11 8:47 Intenal Chain@igfppdy Summary Page 1 of 2



[S Columbia Columbl‘fl Analytical Services, Inc.
Analytical Services* :x:CGhainof Custody, Repoxtsoss | s0s506 7161 | www.casiab.com

Client: .. ___ Battelle. ... ________ ... ._Service Request: . P1100819_ . __
Project: JPL GW Mon 1Q11/G486090
Bottle ID Tests Date Time  Sample Location / User Disposed On
3/3/11 1709 SMO / SSTAPLES
3/3/11 1709 P-37 / SSTAPLES
3/3/11 1711 In Lab / SANDERSON
3/8/11 0846 P-37 / SANDERSON

Printed 3/8/11 8:47 Intenal Chainpigfwppdy Summary Page 2 of 2



£S Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA 93065

Columbia

805.526.7161
Sample Acceptance Check Form

www.caslab.com

Client: Battelle Work order: P1100819
Project: JPL GW Mon 1Q11 / G486090
Sample(s) received on: 3/3/11 Date opened: 3/3/11 by: SSTAPLES

Note: This form is used forall samples received by CAS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No NA
1 Were sample containers properly marked with client sample ID? O O
2 Container(s) supplied by CAS? O O
3 Did sample containers arrive in good condition? O O
4 Were chain-of-custody papers used and filled out? O O
5 Did sample container labels and/or tags agree with custody papers? O O
6  Was sample volume received adequate for analysis? O O
7 Are samples within specified holding times? O O
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 4 °C
9  Was a trip blank received? O O
10  Were custody seals on outside of cooler/Box? O O
Location of seal(s)? Sealing Lid? O [
Were signature and date included? o 0O
Were seals intact? O 0O
Were custody seals on outside of sample container? O O
Location of seal(s)? Sealing Lid? O O
Were signature and date included? o 0O
Were seals intact? O 0O
11 Do containers have appropriate preservation, according to method/SOP or Client specified information? O O
Is there a client indication that the submitted samples are pH preserved? O O
Were VOA vials checked for presence/absence of air bubbles? O O
Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? O O
12 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? o 0O
13 Badges: Are the badges properly capped and intact? O O
Are dual bed badges separated and individually capped and intact? o 0O
Lab Sample ID Container Required Received Adjusted | VOA Headspace Receipt / Preservation
Description pH * pH pH (Presence/Absence) Comments
P1100819-001.01 125mL Plastic NP
P1100819-002.01 125mL Plastic NP
P1100819-003.01 125mL Plastic NP
P1100819-004.01 125mL Plastic NP
P1100819-005.01 125mL Plastic NP
P1100819-006.01 125mL Plastic NP
P1100819-007.01 125mL Plastic NP
P1100819-007.02 125mL Plastic NP
Explain any discrepancies: (include lab sample 1D numbers):
RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)
P1100819_Battelle_JPL GW Mon 1Q11 _ G486090.xls - Page 1 of 1 3/8/119:23 AM
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Client :

Project Name :
Project Number :
Sample Matrix :

Prep Method ¢

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle

JPL. GW Mon 1Q11
G486090

WATER

None

Analysis Method : 7196A

‘T'est Notes

Sample Name

MW-22-3
MW-22-2
MW-22-1
1-B-08-03/03/11
MW-11-3
MW-11-2
MW-11-1
Method Blank

Approved By

Report By:SAnderson

Lab Code

P1100819-001
P1100819-002
P1100819-003
P1100819-004
P1100819-005
P1100819-006
P1100819-007
P1100819-MB

Analytical Report

Chromium, Hexavalent

PQL

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Dilution

MDL Factor

0.004 1
0.004 1
0.004 1
0.004 1
0.004 1
0.004 1
0.004 1
0.004 1

Date :

e JZ%(&V

9 of 23

Service Request : P1100819
Date Collected : 03/03/11
Date Received : 03/03/11

Units :

Basis : NA
Date Date/Time

Extracted Analyzed

NA 03/03/11 17:35
NA 03/03/11 17:35
NA 03/03/11 17:35
NA 03/03/11 17:35
NA 03/03/11 17:35
NA 03/03/11 17:35
NA 03/03/11 17:35
NA 03/03/11 13:25

5/4///

mg/L (ppm)

Result

ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Battelle
Project: JPL GW Mon. 1Q11 / G486090
Title: Initial and Continuing Calibration Blank (ICB and CCB) Summary
Analyte: Chromium, Hexavalent
Method: 7196A
Units: mg/L (ppm)
Sample Name POQL MDL
ICB 0.010 0.004
CCBI 0.010 0.004
CCB2 0.010 0.004
CCB3 0.010 0.004
CCB4 0.010 0.004

Service Request: P1100819
Date Analyzed: 03/03/11

Result

ND
ND
ND
ND
ND

ICCBMDL/120594

P1100819wetSA1.xls - genqcebl 3/4/11

10 of 23
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Battelle
Project: JPL GW Mon. 1Q11 / G486090
Title: Initial and Continuing Calibration Verification (ICV and CCV) Summary
Analyte: Chromium, Hexavalent
Method: 7196A
Units: mg/L (ppm)

True
Sample Name Value Result
Icv 0.0500 0.0471
CCV1 0.0500 0.0479
CCV2 0.0500 0.0488
CCV3 0.0500 0.0471
CCV4 0.0500 0.0479

Service Request: P1100819
Date Analyzed: 03/03/11

Date: 5/4/,//

Percent
Recovery

94
96
98
94
96

CCVI1A/120594

P1100819wetSAL.xls - genqeey 3/4/11

Approved By: %a/u/(/ ?UML/

110f 23

Acceptance
Criteria

90-110
90-110
90-110
90-110
90-110

WBMIX.XLT



COLUMBIA ANALYTICAL SERVICES, INC.

Client : Battelle

Project Name : JPL GW Mon 1Q11
Project Number :  G486090

Sample Matrix : WATER

Sample Name : Laboratory Control Sample
[Lab Code : P1100819-L.CS

‘I'est Notes :

Analyte

Chromium, Hexavalent

Approved By

Prep
Method

None

QA/QC Report

Service Request :  P1100819
Date Collected : NA
Date Received : NA

Date Extracted : NA
Date Analyzed : 03/03/11

Laboratory Control Sample Summary

Inorganic Parameters

Units :  mg/L (ppm)

Basis: NA
CAS
Percent
Recovery
Analysis Percent Acceptance
Method True Value Result Recovery  Limits
7196A 0.0400 0.0419 105 90-109

Result
Notes

Report By:SAnderson

V\W?Z(Ugf/b

3l

12 0f 23



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request : P1100819
Project Name : JPL GW Mon 1Q11 Date Collected : 03/03/11
Project Number :  G486090 Date Received : 03/03/11
Sample Matrix :  WATER Date Extracted : NA

Date Analyzed : 03/03/11

Matrix Spike/Duplicate Matrix Spike Summary

Sample Name : MW-11-1 Units : mg/L (ppm)
[Lab Code : P1100819-007MS P1100819-007DMS Basis : NA
Test Notes :

Spike
CAS Relati
Prep Analysis Spike Level Sample Spike Result Recovery Acceptance Pi:‘ccll:/(c Result
Analyte Method Method PQL MS DMS Result MS DMS MS DMS Limits Difference Notes
Chromium, Hexavalent None 7196A 0.01 0.0500 0.0500 ND 0.0479 0.0479 96 96 78-112 <1

Approved By K (X A M/ %gk—/ Date : 3/4, ///

Report By:SAnderson
13 of 23
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G Amfvgﬁam Services~ 38
'‘pH Run Log

Service Reagages% #(s): 9&}(6’ &’g %79

Time: ) p 20 )

Sampile VWR lot # Exp. Slope Prep.Run #

pH 2 Buffer spif- /1041002 | J ) P02 —

pH 4 Buffer g?é,/”//d e 3 g>/.3 iz ’2 a¢ ) /) Run#

pH 7 Buffer SAY 0L 10 0Y 7/—275%2/ 7X / 4

pH 10 Buffer s24-0562/00f | 4 /Zé{/u y —

pH in liquid: (1) 80408, (2) 9040C pH in solid: (3) 9045C, (4) 9045D (Note method number in column labeled # below )

pH adjustmeni:(5) 7196A,(6) 7199 (Note method # In column labeled # )

Sample # pH Temp.°C || sSample pH Temp. °C
2000 | 5 | 2003 | 22/° || 89—/l B | 204 | 554
pH4000 | | | 956 | 2/9° — 0/l | | 1932 | .07
pH 7.000 L ¢9al | 21.5° | - 2.0 [ SFH | F3°
pH10.000 | | | f0.003 | 22/° ~44.0{ /945 | A2°

ReP, gy | 6 37| 20/° —gofl | [2d3/ 1 75°
oL | | 2943 247 .0/ | [2.09% | 8/7
/W‘f 2.000 (V| /B4 2909 NS —F0f 40701 5./
e 1250 | S 2. 00 2.0/3 | 432"
U 2020 |5 | 2002 234
| 5060/ | T | 2066 201" J] \

20/ CANZEA \ —w

[ =30/ /7:5° \ - P }

L —q.0/ 200" \ L[ ROT (fRad
D 2.w00 226" 1 |
B \

OH 2000 73.5° \

I519-1.01 g.6° | '

pH ﬂ:xjustmesa 's: X 7196A: Diluted/Conc H,S0, W() gy EXP: H,)'cn‘//t/
_ 7199A: Diluted NaOH EXP:

Comments:

* Soil or Solid prep: 1:1(wt:vol) with DI water: ** Samples received past recommended hold time.
Date huffers and filling solution changed: 92/9(9/(/
Note: ATC probe used; th re, temperature Correctilon calculation is not necessary.
Analyst: zj"/ 8 Date: ﬁ/ 5’ /
- Reviewer: & ,Z,@A | Date: »5/475,& f’i pH.XLS



Hexavalent Chromium (Liquids)

g Columbia ‘
—w Analytical Services®  Method EPA 7196A |
é arvice Request#(s): EOQ X / g Q / C7 Run#: 97”?4 3 Vf

stocks: SLY—OAZSNES T/ EX Z/Z&/Z Prep Run#:

Conc. H,SO, Lot#:

?‘Jfr'r{/ ; 6:: &
,} L

wM 2B Df: 1feoly

%wccv# 524 ~)01 G/ 00) 7.V 1080m X/ J/J

Coloring Reagent Ref#:

24 —022/1/0 2 _EXF 3/20) 1/

Working Curve: Pziep Ditution NA 0.05/50 0.25/50 0.5/50 Corr. Coeff.
3 e e ot .
g K\ Corrected
Sample ';; Absorbance Abs. Results - | QA/QC - %R
. _Sampie # Vol.(mL)| Dilution Bkg. | @ 540nm | (minusbkg)| — mgr, / RPD
AP omll — |vleer | pog0 | 0.000 |-oewesns| socvy
o TUW 0,050 {4V T |~ e | 0055 | 0.055 | s.07/ | #

L b —  wlowed | ) do | 9000 |y go0s | L 00V
A% = | Apwi|vovd | o049 | 5009 | Jos%
s Sh1.0/ ~ g o0 g 00 | 0.0 |pu0822 | Lo 004
B 1O A 000k - arycw) 06/ | 906/ | 90572 | jouo P

W AN L ~ 000 9.060] p 060 0. 0513 W%W
B |20/ T Voo | o0z | 0.002 0.0068 | <004
s | 20118 905 Y oo | 0437 | 9037 | 0937 | pi%
o 200 ~ g a0 0.002 p.onz| 0 x/6%| Loy
ol o Ao/ — M p00d) p.o0al 0002 .00t 81 20 e
Yoo/ puapn ~ | po00| . 05¢| p.05B| 0.0579 | 965
1)3 [45/ Z - v 0.000 J;,.Wa 57@0 7, 000F € dedz)l/
WA — o ppst| 0.057] 0.0488 989,
sl ) 2 — om0 | 0.000 | 0009 |-0.000034S z6, 00
4910/ — 0.000| o, 00N pJ07- | p.09/6k | ~T
117%[9,/&/' VT = Vao vov3] oooz] voosek )

pH Requirement:  Method 7196A (Z £ 0.5)

ICV/CCYV spiked with

k Venﬁcatlon Standard Spiked

LCS spiked with 0.2 ml of

0.5

* Sampiles filtered prior to pH adjustment
028 ml of sH-0I5106 "% 50 mi of pH adjusted DI WATER (T.V.= .95 ppm)
MS/MSD spiked with 0.05 ml of s2/-02251/0 3 1 10 ml of pH adjusted sample (T.V.= 0.05 ppm)

t 50 ml of pH adjusted DI Water (T.V.=0. pm)
miof | @ 75 7 10 ml of sample (T.V.=_6.03 ppm)

0.04 ppm)

Comments ;
%/
. Prepared By:

Date/Time:

Date/Time: (3/- yll

Date:

Reviewed By: W/

l Analyzed By: . ‘547’/’

150f 23

CroLIQ.xls

L L
7



Columbia’

ervice Request#(s):

/- Analytical Services-
“S j(} f;i" i}t )

Hexavalent Chromium (Liquids)

w2

vockét:_524 €2 J103 7.V /o] _EXY" 2/23/42

VICCV#: wﬁé/f/ﬁ/é/ﬁc‘/ 7.4/ = J0000m Ny 5"//

Method EPA 7196A

Run#:

AA aN L
ﬁ”)/fﬁ'; {\,’4
! i/

Prep Run#:

e —

Conc. H,SO, Lot: £ lMZM/ Z{W /,/2:9/;(,
Colormo Reagent Ref#: 52y 472/ // ‘f’} ’/7/ ;%/ /// {

pH Requirement:

Comments:

LCS spiked with 0.2 m} of
Verlﬁcaﬁon Standard Spiked. § . %

mi of S

Method 7196A (Z £ 0.5) ﬁanmples filtered prior to pH adjustment

ICV/CCV spiked with _ Ui 29 ml of 524.;»/»/5/06! T 50 mi of pH adjusted DI WATER (T.V.= 0.5 ppm)
MS/MSD spiked with 0.05 ml of 2 ‘4'02%/’0"” 10 ml of pH adjusted sample (T.V.= (.05 ppm)

1350 El of pH adjusted DI Water (T.V.

=0.04 ppm)
[ C ! * 10 ml of sample (T.V.=_{- E ppm)

-

Prepared By:

Analyvzed By:

4Ly
Reviewed Bv: I 7 fwf

:
i
i
i
:

Date/Time:

Date/Time:

16 of 23

Date:

5T 18 T30

_4/6//;’ (@

(755

[

z?f i

7

CroLIQ .xls

Working Curve: Trep Dilution NA 0.05/30 0.25/50 0.5/50 Corr. Coefl.
% e it
g K\\ Corrected
" Sample V:‘L v Absorbance Abs. Results - | QA/QC - %R
Sample # Vol.(mL)| Dilution Bke. | @ 540nm | (minus bkg.) mg/L /RPD /)
31 215-1.00 1S o0l loml| — 11000/ 0035 | 0.037 | 9.03/7 | 06t
o 2.0/ — | = g2 0004 0.002 | 0.00/68| 2200
a [ 24/ — Vow? 0. Do 0.00Z 0 00685 ]
§4 40/ ~ Ypow| 0000 | L0 wummys
s 5.4/ _ NN ioR 0.00d | 0002 000/6&
;6 4,0/ _ Y pp05] 0,005 | 0000 |-0.0000345
oo =70/ — Aoap| 0.002] 0.002-| 0.00/6§ -
%g N 7018 ovsilm | — ol 9.05b] 005 | 0.0477 | 7677
BN, Nl — W owo| 0.055 0.055] 0.og77 | 94 Yo
go CLh% | — po00| 0. 000 0.6oo |-o.w00z4s L0 Qcﬁ?i/ )
1l 819-7.0(MD .02 w@m/ — ol 0056] 095b | 00479 | Fo %,
ey L1 T = Dol 0056 | 0050 00479 6% [~
= by U= Lo | 000! 0000 tuwmores | Ladvy/
RN
W\ | [
L .\\ SPACL (ot UAL
17
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olbllt sa-joopon oz B bl f O3

i J @05 m] Pyridinc-4-carboxaldenvde Al A 322
no S /0/4£ 595 :Exn‘__‘ﬁr/u/ﬁj up 10 500 ml w/ D

VW ater.

X N2 (1
s/l /& | SEY - = EIEE0 ,/////K /er -
[ 3 (.05 mi Pyridine-4-carboxaidenydae 7 TeE
C/L/ j' (& TN Exp: ‘3//6’7//7,:___) up 1o 500 mi w/ DI
‘ Waler. ’

BP0/ D0L0

T o W [002 MET 5/

e | |
/ [)/é%/ ‘ 0.5000 ¢ MBTH (Aldrich j/g@zé_fgé_;ﬁxp;j/ HY yup —
3 TN ! to 100 ml w/ DI Water. Plus 0.5 m! Conc. 11,50, =008 %gg% ‘—/W///J{’f

EVE /0 /-’;’//0

Rl i Yy TeF ///«/ 2
| _[Iﬁ”/%i}_{,} /J/wr //7 =y, {7 /L_‘I/ / —’///,f// /4{/ S /v

I st Wk
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S Columbia

Analytltal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 | www.caslab.com

LABORATORY REPORT

March 8, 2011

David Conner

Battelle

4800 Oak Grove Dr. M/S 180-801
Pasadena, CA 91109

RE: JPL GW Mon 1Q11/ G486090

Dear David:

Enclosed are the results of the samples submitted to our laboratory on March 4, 2011. For your reference, these
analyses have been assigned our service request number P1100830.

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance
program. The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable,
and except as noted in the laboratory case narrative provided. For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com. Results are intended to be considered in
their entirety and apply only to the samples analyzed and reported herein.

Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation
Program (DoD-ELAP), Certificate No. L10-3; Pennsylvania Registration No. 68-03307; TX Commission of
Environmental Quality, NELAP ID T104704413-09-TX; Minnesota Department of Health, Certificate No.
11495AA; Washington State Department of Ecology, ELAP Lab ID: C946. Each of the certifications listed above
have an explicit Scope of Accreditation that applies to specific matrices/methods/analytes; therefore, please contact
me for information corresponding to a particular certification.

If you have any questions, please call me at (805) 526-7161.
Respectfully submitted,
Columbia Analytical Services, Inc.
% 2 7 Digitally signed by Sue Anderson
Date: 2011.03.08 16:25:39 -08'00'
Sue Anderson
Project Manager

1 0f 21
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CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

Client: Battelle CAS Project No: P1100830
Project: JPL GW Mon 1Q11 / G486090

CASE NARRATIVE

The samples were received intact under chain of custody on March 4, 2011 and were stored in accordance with the
analytical method requirements. Please refer to the sample acceptance check form for additional information. The
results reported herein are applicable only to the condition of the samples at the time of sample receipt.

Hexavalent Chromium by EPA Method 7196A

No anomalies were encountered during this analysis.

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete
report.

2of 21



CS Columbia )
Analytlcal Services™ 2655 Park Center Drive, Suite A, Simi Valley, CA 93065

Client:
Project ID:

Battelle

DETAIL SUMMARY REPORT

JPL GW Mon 1Q11 / G486090

805.526.7161

www.caslab.com

Service Request: P1100830

Date Received: 3/4/2011
Time Received: 11:40
©
&)
Date Time §
Client Sample 1D Lab Code  Matrix Collected Collected =
MW-23-4 P1100830-001 Water  3/4/2011 08:13 X
MW-23-3 P1100830-002 Water  3/4/2011 08:39 X
MW-23-2 P1100830-003 Water  3/4/2011 09:05 X
MW-23-1 P1100830-004 Water  3/4/2011 09:38 X
DUPE-05-1Q11 P1100830-005 Water  3/4/2011 00:00 X
EB-09-03/04/11 P1100830-006 Water  3/4/2011 09:26 X

P1100830_Detail Summary_1103071643_SA.xls - DETAIL SUMMARY

3of 21
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VAN

(CALUFT

ASTM
BTEX
CAS Number
CFC
CRDL
DLCS
DMS
DOH or DHS
EPA
GC
GC/MS
IC

ICB
ICV
LCS
LUFT
M
MDL
MRL
MS
MTBE
NA

NC

ND
NTU
ppb
ppm
POQL
QA/QC
RCRA
RPD
SIM
SM
SW

TDS
TPH
TSS
TTLC
VOA
VOC

X OoOzZzmw«<C

Columbia )
Ana Iytlcal SEWICQSKC rgfRAfrk Center Drive, Suite A, Simi Valley, CA 93065

Columbia Analytical Services, Inc.

California DHS LUFT Methoc o
American Society for Testing and Materials
Benzene/Toluene/Ethylbenzene/Xylenes
Chemical Abstract Service Registry Number
Chlorofluorocarbon

Contract Required Detection Limit
Duplicate Laboratory Control Sample
Duplicate Matrix Spike

Department of Health Services

U.S. Environmental Protection Agency
Gas Chromatography

Gas Chromatography/Mass Spectrometry
lon Chromatography

Initial Calibration Blank

Initial Calibration Verification

Laboratory Control Sample

Leaking Underground Fuel Tank

Modified Method

Method Detection Limit

Method Reporting Limit

Matrix Spike

Methyl tert -Butyl Ether

Not Applicable

Not Calculated

None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference

Selected lon Monitoring

Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates I, II, I1A, and I1B.

Total Dissolved Solids

Total Petroleum Hydrocarbons

Total Suspended Solids

Total Threshold Limit Concentration

Volatile Organic Analyte(s)

Volatile Organic Compound(s)

Qualifiers

805.526.7161

The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.

Analyte detected in the method blank above MRL (PQL).

Estimated; result based on response which exceeded the instrument calibration range.

www.caslab.com

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The reported result is from a dilution.
See case narrative.
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Golumbia
Analytical
Services™

An Employee - Owned Company

2655 Park Center Drive,

Phone (805) 526-7161
Fax (805) 526-7270

Simi Valley, California 93065

Suite A

Water & Soil - Chain of Custody Record & Analytical Service Request

Page |~1 of b!’

1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%)

5 Day (25%

Requested Turnaround Time in Business Days (Surcharges) ple i
0 Day -"Standard

0>w@§.m2 No. A
Honwle

Company Name & Address (Reporting Information)

Project Name

Analysis Method and/or Analytes

CAS Contact:

%P&:l e m\ Preservative Code Preservative Key
s Dy AE CZOS P Gu)- . (7)) S 0 Nane
m\\.\ v\\h\v\%\ﬁv , Rt “N\\% Project Number M M “”_mvw

oY ss%0 m m \/HJ 3 H2504
Project Manager PO. # / Billing Ipformation g @m . O 4 NaOH
H\Q N\w v m\\f\ﬂ\m\aﬁ\p\\ “\A\\N\% R\\N\NN\\N\\ 5 = mmu]\ T E R 5 Zn Acetate
it P | ol 2lE5] £ e gl ;
W:o:m \mmx sBS 1IN AUE gl S3B| 5S¢ // 6 Asc Acid
0E 23| 8|Cg 7 Other
) 2u-251) (69 s59-3/¥ | nwmtirs, ap S320E o HE5|E e
Email Address for Result Reporting Sampler (Print & Sig A 1RO, © °lc3Ea 31z W@ N
£ol1B8z5 2|35 (Sq ﬂw
5813933 0|28
_ 7 ey mm@&
— ooy | oo T e | S | s Jecl 82181 £ 12 Remarks
\ P-IRCR IR o] S o - o
Mis 23— Do flom2 | 1V | ] X
Uw ~F35-T - o539 / X
Mw-23 =% o), 9Go5_ ] pest L pever T
Mw-23 - | cY 0938 “ X
g -09 - 14)/ g L —— / Y. Dupiicar”
ER-09-93 (04 Jy | O HY /log26 | o | ) - . LLAIK

Report Tier Levels - please select
Tier | - (Results/Default if not specified) ____
Tier Il - (Results + QC)

Tier 11l - (Data Validation Package) 10% Surcharge
Tier V - (client specified)

MRL required Yes / No
MDL / PQL / J required Yes / No

EDD required Yes
Type:

/ No

Project Requirements (MRLs, QAPP)

3 %
Received by: Gé:&i&@f

7 11 0 APl [E00
,mm_sngm:»m%ﬁwv:w@a \§ \WM@\\ uu@wr\m x ﬂw%.ﬁw @ Received by: Ama:maa; m @fo 0 @ [V W\-\ D\ JQE > Cooler / Blank / ice / No lce
Relinquished by: (Signature) Date: Time: Received by: (Signature) > — Dale:  ° Time: Temperature ; w@ﬁﬁ oo
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[S Columbia Columbl‘fl Analytical Services, Inc.
Analytical Services* :x:CGhainof Custody, Repoxtsoss | s0s506 7161 | www.casiab.com

Client: .. ___Battelle. ... ___________ .- _-_____Service Request: P1100830____
Project: JPL GW Mon 1Q11/G486090
Bottle ID Tests Date Time  Sample Location / User Disposed On

P1100830-001.01

7196A
3/4/11 1144  SMO/MZAMORA
3/4/11 1144  P-37/MZAMORA
3/4/11 1230 InLab/SANDERSON
3/4/11 1506  P-37/SANDERSON
P1100830-002.01
7196A
3/4/11 1144  SMO/MZAMORA
3/4/11 1144  P-37/MZAMORA
3/4/11 1230 InLab/SANDERSON
3/4/11 1506  P-37/SANDERSON
P1100830-003.01
7196A
3/4/11 1144  SMO/MZAMORA
3/4/11 1144  P-37/MZAMORA
3/4/11 1230 InLab/SANDERSON
3/4/11 1506  P-37/SANDERSON
P1100830-004.01
7196A
3/4/11 1144  SMO/MZAMORA
3/4/11 1144  P-37/MZAMORA
3/4/11 1230 InLab/SANDERSON
3/4/11 1506  P-37/SANDERSON
P1100830-005.01
7196A
3/4/11 1144  SMO/MZAMORA
3/4/11 1144  P-37/MZAMORA
3/4/11 1230 InLab/SANDERSON
3/4/11 1506  P-37/SANDERSON
P1100830-006.01
7196A
3/4/11 1144  SMO/MZAMORA
3/4/11 1144  P-37/MZAMORA
3/4/11 1230 InLab/SANDERSON
3/4/11 1506  P-37/SANDERSON

Printed 3/8/11 9:12 Intenal Chain@fgfptpdy Summary Page 1 of 1



.
CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

Client: Battelle

Sample Acceptance Check Form
) Work order: P1100830

Project: JPL GW Mon 1Q11 / G486090
Sample(s) received on: 3/4/11 Date opened: 3/4/11 by:

Note: This form is used forall samples received by CAS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of

MZAMORA

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No NA
1 Were sample containers properly marked with client sample ID? O O
2 Container(s) supplied by CAS? O O
3 Did sample containers arrive in good condition? O O
4 Were chain-of-custody papers used and filled out? O O
5 Did sample container labels and/or tags agree with custody papers? O O
6  Was sample volume received adequate for analysis? O O
7 Are samples within specified holding times? O O
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 3 °C
9  Was a trip blank received? O O
10  Were custody seals on outside of cooler/Box? O O
Location of seal(s)? Sealing Lid? O [
Were signature and date included? o 0O
Were seals intact? O 0O
Were custody seals on outside of sample container? O O
Location of seal(s)? Sealing Lid? O O
Were signature and date included? o 0O
Were seals intact? O 0O
11 Do containers have appropriate preservation, according to method/SOP or Client specified information? O O
Is there a client indication that the submitted samples are pH preserved? O O
Were VOA vials checked for presence/absence of air bubbles? O O
Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? O O
12 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? o 0O
13 Badges: Are the badges properly capped and intact? O O
Are dual bed badges separated and individually capped and intact? o 0O
Lab Sample ID Container Required Received Adjusted | VOA Headspace Receipt / Preservation
Description pH * pH pH (Presence/Absence) Comments
P1100830-001.01 125mL Plastic NP
P1100830-002.01 125mL Plastic NP
P1100830-003.01 125mL Plastic NP
P1100830-004.01 125mL Plastic NP
P1100830-005.01 125mL Plastic NP
P1100830-006.01 125mL Plastic NP
Explain any discrepancies: (include lab sample 1D numbers):
RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)
P1100830_Battelle_JPL GW. Mon. 1Q11 _ G486090.xls - Page 1 of 1 3/8/119:25 AM
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Client :

Project Name :
Project Number :
Sample Matrix :

Prep Method :

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle

JPL GW Mon 1Q11
G486090

WATER

None

Analysis Method : 7196A

Test Notes .

Sample Name

MW-23-4
MW-23-3
MW-23-2
MW-23-1

DUPE-05-1Q11
1213-09-03/04/11
Mecthod Blank

Approved By

Report By:SAnderson

Lab Code

P1100830-001
P1100830-002
P1100830-003
P1100830-004
P1100830-005
P1100830-006
P1100830-MB

Analytical Report

Chromium, Hexavalent

PQL

0.010
0.010
0.010
0.010
0.010
0.010
0.010

Dilution
MDL Factor

0.004
0.004
0.004
0.004
0.004
0.004
0.004

Al Rya
J

8 of 21

1
1
1
1
1
1
1

Date :

Service Request : P1100830
Date Collected : 03/04/11
Date Received : 03/04/11

Units : mg/L (ppm)
Basis : NA
Date Date/Time
Extracted Analyzed Result
NA 03/04/11 14:20 ND
NA 03/04/11 14:20 ND
NA 03/04/11 14:20 ND
NA 03/04/11 14:20 ND
NA 03/04/11 14:20 ND
NA 03/04/11 14:20 ND
NA 03/04/11 14:20 ND

s/

Result
Notes




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Battelle Service Request: P1100830
Project: JPL GW Mon. 1Q11 / G486090 Date Analyzed: 03/04/11
Title: Initial and Continuing Calibration Blank (ICB and CCB) Summary
Analyte: Chromium, Hexavalent
Method: 7196A
Units: mg/L (ppm)
Sample Name PQL MDL Result
ICB 0.010 0.004 ND
CCBI 0.010 0.004 ND
CCB2 0.010 0.004 ND

ICCBMDL/120594

Approved By: %\M %gﬁ‘/ Date: é’:/l//”

P1100830wetSAl.xls - gengeebl 3/4/11 WBMIX.XLT
. 9 of 21



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Battelle Service Request: P1100830
Project: JPL GW Mon. 1Q11 / G486090 Date Analyzed: 03/04/11
Title: Initial and Continuing Calibration Verification (ICV and CCV) Summary
Analyte: Chromium, Hexavalent
Method: 7196A
Units: mg/L (ppm)

True Percent Acceptance
Sample Name Value Result Recovery Criteria
IcvV 0.0500 0.0488 98 90-110
CCV1 0.0500 0.0497 99 90-110
CCV2 0.0500 0.0497 99 90-110

Approved By: % ﬁ/w i R ‘Z()&L/ Date: 5/ 4 /”

CCV1A/120594

P1100830wetSAl.xls - gengeev 3/4/11 10 of 21 WBMIX.XLT



Client :

Project Name :
Project Number :
Sample Matrix :

Sample Name :
I.ab Code :
‘T'est Notes :

Analyte

Chromium, Hexavalent

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle

JPL GW Mon 1Q11
G486090

WATER

QA/QC Report

Laboratory Control Sample Summary

Laboratory Control Sample
P1100830-LCS

Prep
Method

None

Analysis
Method

7196A

Report By:SAnderson

W{?Cq)ﬂ/

11 of 21

Inorganic Parameters

Date :

Service Request :  P1100830
Date Collected : NA
Date Received : NA
Date Extracted : NA
Date Analyzed : 03/04/11
Units :  mg/L (ppm)
Basis:  NA
CAS
Percent
Recovery
Percent Acceptance
True Value Result Recovery  Limits
0.0400 0.0391 98 90-109

3y i

Result
Notes




Client :

Project Name :
Project Number :
Sample Matrix :

Sample Name :
[.ab Codc :
Test Notes :

Analyte

Chromium, Hexavalent

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

P1100830
03/04/11
03/04/11
NA
03/04/11

mg/L (ppm)

NA
CAS Relative
Result
Acceptance  Percent N
Limits  Difference otes
78-112 4

Report By:SAnderson

Battelle Service Request :
JPL GW Mon 1Q11 Date Collected :
G486090 Date Received :
WATER Date Extracted :
Date Analyzed :
Matrix Spike/Duplicate Matrix Spike Summary
MW-23-4 Units :
P1100830-001MS P1100830-001DMS Basis :
Spike
Prep Analysis Spike Level Sample Spike Result Recovery
Method Method PQL MS DMS Result MS DMS MS DMS
None T196A 0.010 0.0500 0.0500 ND  0.0470 0.0488 94 98
Rl 2% e 3/l
At

12 of 21



Columbia '
Analytical Services~

/e

pH Run Log

39

Service Request #(s): &;g(/
E Time: [ WZ“
Sample VWR lot # Exp Slope Prep.Run #
oH 2 Buffer say-noniic 7 | /02 . °Q
l pH 4 Buffer AYA09/00 5 5/ 3 fr~ (/" ? g A Run#
pH 7 Buffer 2N A EYEE |
E’ pH 10 Buffer S 42700 ) ‘/ $ 5 ///

pH in liquid: (1) 9040B, (2) 9040C pH in sohd
pH adjustment:(5) 7196A,(6) 7199 (Note method # In column labeled # )

(3) 9045C, (4) 9045D (Note method number in column fabeled # below )

Sample # pH Temp. °C Sample # pH Temp. °C
l pH 2.000 51995 I
pHao000 | T | o0 | 2/ 7 |
pH 7.000 7 007 -7 \
l pH 10.000, | :
TV P T 2O

Ref&: s4-172903/)

Dl

/7 7 00

///Lf 7}7/0 g _ '
OH 200] 5] Acs> \ W
// XJO ‘/‘/‘ L' / . (;7{ (‘iZ/;) . \ (" [ L l&/
= e IS iT T
S s T \
| 401 2014 | 1LY \
—4.0f [ Ez34] /5.C
/ { oy, ayy
o T T1907 1717
oD (’N? N g0/ #2307 \
]
pH Adjustments: fj7196A: Diluted/Conc H,S0, i) 4425Y EXP f// ’</' i/l/Y

~ 7199A: Diluted NaOH EXP:

Comments:

Date buffers and filling solution changed: 7/ ;)5/

* Soil or Solid prep: 1:1(wt:vol) with DI water: ™ Sampies mceivmd past recommended hold time.

Note: ATC probe used?ér?fore, temperature correction calculation is not necessary.

| 54/ / Date: / /”f
'S ;Zﬂ, Date: ‘V 4,///

13 of 21

Analyst:

Reviewer:

pH.XLS
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A

Columbia
Analytical Services~

ir‘vice Request#(s):

Stock#: SAH CF2S /0=

Method EPA
Sz ,
LI TS

= 0050 X

ltwccv#; SEY S50 ) T

7196 A

Run#:

Hexavalent Chromium (Liquids)

22502

Prep Run#:

Conc. H,SO, Lot#:

63

[on ). i) YISy LN ey
j/f/) Coloring Reagent Ref#: 5254/ I33/// L4 X/ 5/)/ //

Working Curve: Frep Dilution NA 0.05/50 0.25/50 0.5/50 Corr. Cocff.
l Concentration mg/L 0.00 0.01 0.05 0.7 . b
Absorbance @ 340 nm 79,000 7.0/ 0.05 % 9. 17 GF O PGFTEE St
l B \c\ Corrected
Sample \5«‘\ Absorbance . Abs. Results - | QA/QC - %R
Sample # Vol.(mL)| Dilution Bke. | (@ 540nm | (minus bkg.) mo/L / RPD
T fﬂ»m/ - \aoot | p,000 | 0.000 |-po0397 20,00
v pgzm | T = Vel oosg | post | 0.0vss| 957
'3 Yy [ \\\\\ / L0.000! 0, g00 | 0000 |-0eev37t | po b0
i e pletfng | - // o) o S| poys| 0,439/ | G5%
N 49010 | — Vo 90 | 0002 0. /36 | £0.00¥
Y M pompy | | — | goaR pose | 005 | 00470 | 94 )
— ) o - ] Vi o > 7 A7
PR L ] A2 0058 | 0,056 0045 | 989 SKD
f |\ 0 l — oo dooz | .00z 0.c034 40 004
o |- ) OIVS 007y, — ool p. 025 2075 | p,4303 /9%
A 7 - —
ij A — /10000 0.00F o.002> | 0, 0036 L0

4 (0

" A.000

0002

o 00

T

P

/

I o
Ny
N\ f”/’ v/

U0

.00

O 0=

Y

J

7
5%

ol L] g, st — \Ap000| 9057 | J.0SE 09457

L] . — | Np.00! 090 | p DO ‘o357 | L0004
5§ 40] — [Aowd owo p.a0 | 7 | T N
L L o020 — Vooool 0057 00571009571 5594

—
~J

\Vi _ !

0.000

0.400

0,000+ 0.000757

7 0- DL/

MS/MSD spiked with

pH Requirement:

“Verification Standard Spiked

LCS spiked with (.2 ml of

0B

Comments:

Prepared By:
Analyzed By:
Reviewed By:

/4T

Method 7190A TEC J/\[ Samples filtered prior to pH adjustment

ICV/CCYV spiked witl W ml of gg_z_/»/e/qc’t’ (a 1 50 mi of pH adjusted DI WATER (T.V.=
6 (;:« ml of 824-6225/1624 10 ml of pH adjusted sample (T.V.=

150 ml.if pH adjusted DI Water (T.V.=
T 10 ml of sample (T.V.=

225 ppm)

0.05 ppm)

0.04 ppm)

0% ppm)

14 of 21
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Date/Time: .
Date/Time: —:’/%/5 I L A///J ':5
Date: 3 /4/1/
/ I/ T
CreL
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/{ Columbia
Ar;alytlcal Semces*‘ 2655 Park Center Drive, Suite A, Simi Valley, CA93085 | 805.526.7161 | www.caslab.com

LABORATORY REPORT

March 8, 2011

David Conner

Battelle

4800 Oak Grove Dr. M/S 180-801
Pasadena, CA 91109

RE: JPL GW Mon 1Q11/ G486090

Dear David:

Enclosed are the results of the samples submitted to our laboratory on March 7, 2011. For your reference, these
analyses have been assigned our service request number P1100845.

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance
program. The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable,
and except as noted in the laboratory case narrative provided. For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com. Results are intended to be considered in
their entirety and apply only to the samples analyzed and reported herein.

Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory
Certification ID #CAO009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation
Program (DoD-ELAP), Certificate No. L10-3; Pennsylvania Registration No. 68-03307; TX Commission of
Environmental Quality, NELAP ID T104704413-09-TX; Minnesota Department of Health, Certificate No.
11495AA; Washington State Department of Ecology, ELAP Lab ID: C946. Each of the certifications listed above
have an explicit Scope of Accreditation that applies to specific matrices/methods/analytes; therefore, please contact
me for information corresponding to a particular certification.

If you have any questions, please call me at (805) 526-7161.
Respectfully submitted,
Columbia Analytical Services, Inc.
(% 23 % Digitally signed by Sue Anderson
Date: 2011.03.08 16:28:32 -08'00'
Sue Anderson
Project Manager

10f 21
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CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

Client: Battelle CAS Project No: P1100845
Project: JPL GW Mon 1Q11 / G486090

CASE NARRATIVE

The samples were received intact under chain of custody on March 7, 2011 and were stored in accordance with the
analytical method requirements. Please refer to the sample acceptance check form for additional information. The
results reported herein are applicable only to the condition of the samples at the time of sample receipt.

Hexavalent Chromium by EPA Method 7196A

No anomalies were encountered during this analysis.

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete
report.

2of 21



CS Columbia )
Analytlcal Services™ 2655 Park Center Drive, Suite A, Simi Valley, CA 93065

Client:
Project ID:

Battelle

JPL GW Mon 1Q11 / G486090

805.526.7161 www.caslab.com

Service Request: P1100845

Date Received: 3/7/2011
Time Received: 13:55
©
&)
Date Time §
Client Sample 1D Lab Code  Matrix Collected Collected =
MW-12-3 P1100845-001 Water  3/7/2011 09:49 X
MW-12-2 P1100845-002 Water  3/7/2011 10:17 X
MW-12-1 P1100845-003 Water  3/7/2011 10:42 X
EB-10-03/07/11 P1100845-004 Water  3/7/2011 10:31 X

P1100845_Detail Summary_1103071653_SA.xls - DETAIL SUMMARY

3of 21
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VAN

(CALUFT

ASTM
BTEX
CAS Number
CFC
CRDL
DLCS
DMS
DOH or DHS
EPA
GC
GC/MS
IC

ICB
ICV
LCS
LUFT
M
MDL
MRL
MS
MTBE
NA

NC

ND
NTU
ppb
ppm
POQL
QA/QC
RCRA
RPD
SIM
SM
SW

TDS
TPH
TSS
TTLC
VOA
VOC

X OoOzZzmw«<C

Columbia )
Ana Iytlcal SEWICQSKC rgfRAfrk Center Drive, Suite A, Simi Valley, CA 93065

Columbia Analytical Services, Inc.

California DHS LUFT Methoc o
American Society for Testing and Materials
Benzene/Toluene/Ethylbenzene/Xylenes
Chemical Abstract Service Registry Number
Chlorofluorocarbon

Contract Required Detection Limit
Duplicate Laboratory Control Sample
Duplicate Matrix Spike

Department of Health Services

U.S. Environmental Protection Agency
Gas Chromatography

Gas Chromatography/Mass Spectrometry
lon Chromatography

Initial Calibration Blank

Initial Calibration Verification

Laboratory Control Sample

Leaking Underground Fuel Tank

Modified Method

Method Detection Limit

Method Reporting Limit

Matrix Spike

Methyl tert -Butyl Ether

Not Applicable

Not Calculated

None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
Nephelometric Turbidity Units

Parts Per Billion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference

Selected lon Monitoring

Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,
Third Edition, 1986 and as amended by Updates I, II, I1A, and I1B.

Total Dissolved Solids

Total Petroleum Hydrocarbons

Total Suspended Solids

Total Threshold Limit Concentration

Volatile Organic Analyte(s)

Volatile Organic Compound(s)

Qualifiers

805.526.7161

The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.

Analyte detected in the method blank above MRL (PQL).

Estimated; result based on response which exceeded the instrument calibration range.

www.caslab.com

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The reported result is from a dilution.
See case narrative.
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Columbia
Analytical
Services™

An Employee - Owned Company

Phone (805) 526-7161
Fax (805} 526-7270

Water & Soil -

2655 Park Center Drive, Suite A
Simi Valiey, California 93065

Chain of Custody Record & Analytical Service Request

Page

|N|9”1?

Requested Turnaround Time in Business Days (Surcharges) please circle ,
1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) 5 Day (25%) 10 Day - Standard

CAS _wﬁmmoﬁ No.

HOOM:

S

Company Name & Address (Reporting Information)

BATTELLE

Project Name

Analysis Method and/or Analytes

CAS Contact:

Preservative Code

Preservative Key

2990 D TowN AVE. G205 | P Gu. Ml 14U 0 0 None
Project Number 2 1 HCL
mb\o AVR»W.Q»U\ D\Q QQN\\Q g@x@% - m M HM_MM»
Project Manager / Billing wformation l Wa = .m . \/W a NaOH
qu : m = S8 3 5 Z
\thv Q\Kx\g\ %@\g%& O Bmm g lng nH 5 :>om«mnm
\wjonm mmx soS SIM A gl §8%|% |3 £ //\ 6 Asc Acid
w0 9s35| 216§ 7 Other
59) Ze -23y 16 m@v\&&\ CoLimmins f w320/ |23 23| 2 g2
Entail Address for Result Reporting Nﬁ%gww‘%&\ M M DDUW % m W WW /
= o —|sgl5dEa| 2 leg Y
2818033 | I |ER
AN Celegles|Q|e®
Client Sample 1D Laporatory | _ Date Time Matrix Numberof |2 5|08 8| = 170 & Remarks
1D Number | Collected | Collected Containers (Ex|FTH T T ia |§w
, So|lFoj-F]| b 0o
Mw-/2-3 ) w\a\\ R e/ | Z X M3/u8d
Mw-/2-Z Q4 o] | / X
mw—12- | ) K Joyr | ¥ / X
Erto-23/63/ 1 | D T4\ e3 | | X N
- =1
Report Tier Leveis - please select Project Requirements (MRLs, QAPP)
Tier | - (Results/Default if not specified) ____ Tier 1l - (Data Validation Package) 10% Surcharge ___ MRL required Yes / No EDD required Yes / No
Tier Il - (Results + QC) Tier V - (client specified) MDL / PQL / J required Yes / No Type:

Relinquished by: ﬂw@&

B | P3¢ |ty ety t\\gtm Yafq |7 20
Relinquished by: ( m_@fwﬁr\\ﬁ.\%ﬁ&m&k & w\vmw \N\ .mﬁ%nma m\&wg\ Am_%@mwx\\ > @@WQ\\&?%& T & |Cooler / Blank / Ice / No loe
Relinquished by: (Signature Date: Time: REeeivEd by: (Signature) N Omﬁ Time: Temperature. HW ﬁw( o0
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[S Columbia Columbl‘fl Analytical Services, Inc.
Analytical Services* :x:CGhainof Custody, Repoxtsoss | s0s506 7161 | www.casiab.com

Client: .. ___Battelle. ... ____________ - .-__._____Service Request: P1100845_ _ .
Project: JPL GW Mon 1Q11/G486090
Bottle ID Tests Date Time  Sample Location / User Disposed On

P1100845-001.01

7196A
3/7/11 1421 SMO / MZAMORA
3/7/11 1422 P-37/MZAMORA
3/7/11 1436 InLab/SANDERSON
3/8/11 0846  P-37/SANDERSON
P1100845-001.02
3/7/11 1421 SMO / MZAMORA
3/7/11 1422 P-37/MZAMORA
3/7/11 1436 InLab/SANDERSON
3/8/11 0846  P-37/SANDERSON
P1100845-002.01
7196A
3/7/11 1421 SMO / MZAMORA
3/7/11 1422 P-37/MZAMORA
3/7/11 1436 InLab/SANDERSON
3/8/11 0846  P-37/SANDERSON
P1100845-003.01
7196A
3/7/11 1421 SMO / MZAMORA
3/7/11 1422 P-37/MZAMORA
3/7/11 1436 InLab/SANDERSON
3/8/11 0846  P-37/SANDERSON
P1100845-004.01
7196A
3/7/11 1421 SMO / MZAMORA
3/7/11 1422 P-37/MZAMORA
3/7/11 1436 InLab/SANDERSON
3/8/11 0846  P-37/SANDERSON

Printed 3/8/11 8:48 Intenal Chain@fgfwptpdy Summary Page 1 of 1



.
CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

Client: Battelle

Sample Acceptance Check Form
) Work order: P1100845

Project: JPL GW Mon 1Q11 / G486090
Sample(s) received on: 3/7/11 Date opened: 3/7/11 by:

Note: This form is used forall samples received by CAS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of

MZAMORA

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No NA
1 Were sample containers properly marked with client sample ID? O O
2 Container(s) supplied by CAS? O O
3 Did sample containers arrive in good condition? O O
4 Were chain-of-custody papers used and filled out? O O
5 Did sample container labels and/or tags agree with custody papers? O O
6  Was sample volume received adequate for analysis? O O
7 Are samples within specified holding times? O O
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 3 °C
9  Was a trip blank received? O O
10  Were custody seals on outside of cooler/Box? O O
Location of seal(s)? Sealing Lid? O [
Were signature and date included? o 0O
Were seals intact? O 0O
Were custody seals on outside of sample container? O O
Location of seal(s)? Sealing Lid? O O
Were signature and date included? o 0O
Were seals intact? O 0O
11 Do containers have appropriate preservation, according to method/SOP or Client specified information? O O
Is there a client indication that the submitted samples are pH preserved? O O
Were VOA vials checked for presence/absence of air bubbles? O O
Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? O O
12 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? o 0O
13 Badges: Are the badges properly capped and intact? O O
Are dual bed badges separated and individually capped and intact? o 0O
Lab Sample ID Container Required Received Adjusted | VOA Headspace Receipt / Preservation
Description pH * pH pH (Presence/Absence) Comments
P1100845-001.01 125mL Plastic NP
P1100845-001.02 125mL Plastic NP
P1100845-002.01 125mL Plastic NP
P1100845-003.01 125mL Plastic NP
P1100845-004.01 125mL Plastic NP
Explain any discrepancies: (include lab sample ID numbers):
RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)
P1100845_Battelle_JPL GW. Mon. 1Q11 _ G486090.xls - Page 1 of 1 3/8/11 9:31 AM
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Client : Battelle
Project Name :

Project Number :  G486090
Sample Matrix :  WATER
Prep Method : None

Analysis Method : 7196A
‘Test Notes :

Sample Name

MW-12-3
MW-12-2
MW-12-1
EB-10-03/07/11
Method Blank

COLUMBIA ANALYTICAL SERVICES, INC.

JPL GW Mon 1Q11

Lab Code

P1100845-001
P1100845-002
P1100845-003
P1100845-004
P1100845-MB

Analytical Report

Chromium, Hexavalent

PQL

0.010
0.010
0.010
0.010
0.010

Dilution

MDL Factor

0.004 1
0.004 1
0.004 1
0.004 1
0.004 1

Date :

Approved By K&Aj/{/ P/M(DL/

Report By:SAnderson

8 of 21

Service Request :
Date Collected :
Date Received :

P1100845
03/07/11
03/07/11

Units : mg/L (ppm)
Basis : NA
Date Date/Time
Extracted Analyzed Result
NA 03/07/11 15:25 ND
NA 03/07/11 15:25 ND
NA 03/07/11 15:25 ND
NA 03/07/11 15:25 ND
NA 03/07/11 15:25 ND

3/l

Result
Notes




Client:
Project:

Title:
Analyte:
Method:
Units:

Sample Name

ICB
CCB1

Approved By:

ICCBMDL/120594

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Battelle
JPL GW Mon. 1Q11/ G486090

Initial and Continuing Calibration Blank (ICB and CCB) Summary
Chromium, Hexavalent

7196A

mg/L (ppm)

PQL MDL
0.010 0.004
0.010 0.004

Ko Rue

Service Request: P1100845
Date Analyzed: 03/07/11

Resuit

ND

Date: 3/ 7%/

P1100845wetSAl.xls - genqeebl 3/7/11
9 of 21
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Battelle Service Request: P1100845
Project: JPL GW Mon. 1Q11 / G486090 Date Analyzed: 03/07/11
Title: Initial and Continuing Calibration Verification (ICV and CCV) Summary
Analyte: Chromium, Hexavalent
Method: 7196A
Units: mg/L (ppm)
True Percent Acceptance
Sample Name Value Result Recovery Criteria
Icv 0.0500 0.0510 102 90-110
CCV1 0.0500 0.0510 102 90-110
Approved By: Q‘% Date: 3’ / 77// /
CCV1A/120594 O !
P1100845wetSAl.xls - genqgeev 3/7/11 WBMIX.XLT
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request :  P1100845
Project Name : JPL GW Mon 1Q11 Date Collected : NA
Project Number : G486090 Date Received : NA
Sample Matrix : WATER Date Extracted : NA
Date Analyzed : 03/07/11
Laboratory Control Sample Summary
Inorganic Parameters
Sample Name :  Laboratory Control Sample Units :  mg/L (ppm)
Lab Code : P1100845-L.CS Basis: NA
Test Notes :
CAS
Percent
Recovery
Prep Analysis Percent Acceptance

Analyte Method Method True Value Result Recovery  Limits
Chromium, Hexavalent None 7196A 0.0400 0.0422 106 90-109

Approved By % /a/‘,(/‘_, W Date : 3// 7%/
et

Result
Notes

A 4

Report By:SAnderson
11 of 21



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request : P1100845
Project Name : JPL GW Mon 1Q11 Date Collected : 03/07/11
Project Number :  G486090 Date Received : 03/07/11
Sample Matrix :  WATER Date Extracted : NA

Date Analyzed : 03/07/11

Matrix Spike/Duplicate Matrix Spike Summary
Sample Name:  MW-12-3 Units : mg/L (ppm)

[.ab Code : P1100845-001MS P1100845-001DMS Basis : NA
Test Notes :

Spike

CAS Relative
Prep Analysis Spike Level Sample Spike Result Recovery Acceptance le::t:::: Result
Analyte Method Method PQL MS DMS Result MS DMS MS DMS Limits  Difference  Notes
Chromium, Hexavalent None 7196A 0.010 0.0500 0.0500 ND  0.0492 0.0492 98 98 78-112 <1

Approved By Q’{/I/f/(/ Date : 2;//7//4/

Report By:SAnderson
12 of 21



[g Columbia )
Anaivtical Servicas- 40
pH Run Log

Service Request #(s}): 2/4157

Time: 0§26

Sampie VWR iot # Exp. Siope Prep.Run #
pH 2 Buffer 594/ 1002 e —
pH 4 Buffer S2H-1104/0p 2 | $/3///3 i 110/ Run#

pH 7 Buffer B2 1 10 100 fi/;@/b? &? 1 Lf / J —
pH 10 Buffer Sz/-6262 /00 /| F/A0,/7/ ——

B
i
f
i
' pH in liguid: (1) 90408, (2) 9040C pH in solid: (3) 9045C, (4) 9045D (Note method number in column iabeled # beiow )
I pH adjustment:(5) 7196A,(6) 7199 (Note method # In coluﬁmn labeled # )
Sample # pH Temp. °C |} Sampie # pH Temp. °C
1 pH2.000 | 6 | J 0 | 27/
pH4000 |7 |4 e | 23.7° |
pH 7.000 72007 | 2.3 | \
i pH 10.000 | 9.%F | 223° |
« Rfe%#/f /;{f}/fwﬂ‘%d v.2 7& ??«’)7 S—a
1)y | T2092 T 717
1,
i e
|
i
;
¢
t
E
i
!
‘

ﬁ /7/ ,7 L’éﬁf:{;) ‘ j
o S0 Bl 2 23]
 SYS o) T [ 522 1#/°
2.0/ [ 53¢ Vhal

[ 30/ 20231 o \
\L{ ,4 o/ /{ X(?? /}/ /5, S _ \
oH 2ol U1 999 [ 237 \

AN
\
\

pH Aciusiments: #7198A; Diluted/Conc H,S0, (M) 4978/ EXP: ”[7‘”53// L/
~ 71994 Diluted NaOH EXP:
Comments:

* Soil or Solid prep: 1:1(wt:vol) with DI water: ™ Samples received past recommended hoid time.
Date buffers and filling solution changed: ’S ////
Note: ATC probe used; there T re, temperaure correction Uaiﬂutatlon is not necessary.

4/'"

Analyst: %{7 — ’ Date: 57/;///
‘‘‘‘‘ NP
Reviewer. % Date: 3/j7/// pH XL
7

13 of 21
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Columbia ,

¢ brvice Request#(s):

Hexavalent Chromium (Liquids)

Analytical Sewimsy Method EPA 7196A
oqys

64
M%’Y

Run#:

tock# 5&7‘/’@’?}5/%3 7V //0 Z%M L/’X/ Z, ;X//Iﬁ Prep Run#:

Frviceve s 24 1015700/ TN €X' 3/ 5

Conc. H,SO, Lot#: ﬁf/) ?/«%’y A’Q//) ’7/247/7/
Coloring Reagent Ref#: 524 ~AZEZ/ 2/ AP ‘//7///

Working Curve: Prep Dilution |« NA 0.05/50 0.25/50 03 50 Con Coeff.
Concentration mg/L 0.00 0.01 0.05 0.1 X , 1.
Absorbance @, 540 nm | 2,079 ﬂ,?’/ﬂ 209 /4 ﬂ‘ﬁ%ﬁlggﬁ
- Corrected
Sample 6’; Absorbance Abs. Results - QA/QC - %R
‘Sample # Vol.(mL)| Dilution Bke. | @ 540nm | (minus bkg.) me/L, / RPD
74 o) — | ppd) | 0070 | 9000 |-pwepzy | Lot
Wz plagm | T~ (puol 0058 00sE ) 0.0570] e X
LW/ — |\ Ap. 0 po01 | 00| locorsi0 | 207y
7 o ] - — P . 7 ]
W LS 0l — o0 | 0048 | p 048 | 0.0422] soc
i 4540/ — | WP g5 | 005 | 0.0B5F | L0y
égﬁf 1 4.0 8 nosmy — 002 0.p5% | 0990 | 0 4u92 74’5 2,
Lo oM P — Lot 0581 0.050 o9} | 987 S,
"/ ~ [l 0.00#] 0- 7 2007571 L0 J?J/
: ) 7 , : By — -
A — LA0D | 0.937] 063 | 0.03/6 | f5ss
*[ : ; / ’ i~ 1 y ; 1k
i | S0/ — L Ap00 | 000U | o bl Lo-80%4G | £0.00Y
b N =40/ — L A000 0000 | o 000 Fetwto | 20 B
- Y - - 8 /7 . . // o ST { g 5g /)gg 0N /0 lé’//
B VY svlpr N, | — S fp)) 0-098) .08 1008/ (0255
N2/ V| - A9 g0 | p@0 -vowozol £0.0
4
]15 \ [ i
< 4 /
117. /
i pH Requirement:  Method 7196A (2 £ 0.5) ":LSamples filtered prior to pH adjustment
ICV/CCV spiked with .25 ml of 524-0/5/00/ 150 ml of pH adjusted DI WATER (T.V.=_ 405 ppm)
» MS/MSD spiked with 0.03 ml of §24/-677%504 1 10 ml of pH adjusted sample (T.V.= 0.05 ppm)
' LCS spiked with 0.2 ml of ;T 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm}
Verification Standard Spiked 0. % ml of A @f{; 110 ml of sampie (T.V.=_0.93 ppm)
, Comments:
i @/ o )
 Prepared By: __~ 2K Date/Time: ﬂ—)/f/// Lﬁ—/}/\b/(/
- Analyzed By: M/ Date/Time: 5/7’/// (ﬂ/ /Sag
‘ Reviewed By: W Date: &/ 7////
E Cr6LIQ xls
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