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

LABORATORY REPORT

November 19, 2010

David Conner

Battelle

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

RE: JPL GW Mon. 4Q10/ G486090

Dear David:

Enclosed are the results of the samples submitted to our laboratory on November 8, 2010. For your reference, these
analyses have been assigned our service request number P1004171.

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.

Sue Anderson
Project Manager
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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: P1004171
Project: JPL GW Mon. 4Q10 / G486090

CASE NARRATIVE

The samples were received intact under chain of custody on November 8, 2010 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 Services™ 2655 Park Center Drive, Suite A, Simi Valley, CA 93065

Client:
Project ID:

Battelle

DETAIL SUMMARY REPORT

JPL GW Mon. 4Q10 / G486090

805.526.7161

www.caslab.com

Service Request: P1004171

Date Received: 11/8/2010
Time Received: 14:15
©
&)
Date Time §
Client Sample 1D Lab Code  Matrix Collected Collected =
MW-19-5 P1004171-001 Water  11/8/2010 08:57 X
MW-19-4 P1004171-002 Water  11/8/2010 09:19 X
MW-19-3 P1004171-003 Water  11/8/2010 09:50 X
MW-19-2 P1004171-004 Water  11/8/2010 10:14 X
MW-19-1 P1004171-005 Water  11/8/2010 10:39 X
EB-14-11/08/10 P1004171-006 Water  11/8/2010 10:30 X

P1004171_Detail Summary_1011191758_SA.xls - DETAIL SUMMARY

30f23

PEF_Detail.xls



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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" Water & Soil - Chain of Custody Record & Analytical Service Request  page Lot [

Columbia 2655 Park Center Drive, Suite A
Analytical . e
Services ™ Simi Valley, California 93065
i i . ime i i Days (Surcharges) please circle CAS Prgject No.
An Employee - Owned Company Phone (805) 526-7161 mwacmmﬁoaoqc_ﬁm_‘o::a H_Sm in m:m_wmmm y: 4 e ﬁ N
Fax Amomv mNm..NNNO 1 Om.% :OO \OV 2 _UWv\ Aﬂm \cv 3 Umu\ AWO \ov 4 UN< Awm kuv 5 _Umw\ ANm \OV 10 _UN< - Standard ~ G Q&I#ﬂ \N M
CAS Contact:
Analysis Method and/or Analytes ontac
Company Name & Address (Reporting Information) Project Name
N\Bq\ﬂ.md\b\rml\ Preservative Code Preservative Key
2990 2D o, AET =295 | SPL G ppp). &0 2 0 None
Project Number 2 1 HCL
Son DIEZ, , ra P2210 . E 2 HNO3
G454 9%0 P € 3 H2504
Project Manager P.O. # / Billing Information g gl o 4 NaOH
, ¥3/9 3&& Eolg2l 8] oK
TOVD Cop VSN \\ w NA_ Y%N\»\\\M - o £ol g Sm NE 5 Zn Acetate
— m] = .
\W:O:m Fax \éx\m\ \o ) m w_ m m m mw auﬂ M MM..M@.WEQ
c o & Q /\ /
61D 72731 @:é@ ot BRo) 2H HE3|E |52
Email Address for Result Reporting ©CloZa S|z (8%
gol8oz 2|5 loa
Solral@3] @ |8
52|8%s3| o 2R
e RN
Glient Sample 1D Laboratory Date Ti Matrix Number of |2 1O |8 B W Za Remarks
‘ent Sample ID Number | Collected | Collected Containers |Fx1T T T a |59
SolFolFFl - oo
Mw-17-5 (W folows+ | v/ ! X
4 4
w-19-4 2 /9 / %
M -19-3 3) o150 A > MM, de Leyer. T
)
pw-19-2 £ /014 & -
Mw-19-) (S| ¢ [o39 [¥ | >
CRB-/ %l\\kmm \\Q @ \\Qg 1050 W / ¥ mﬂv_\\wk}‘.&x\\ Bl
Report Tier Levels - please select Project Requirements (MRLs, QAPP)
Tier 1- (Results/Default if not specified) Tier 1 - (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: AwNE\i G\M,NM“N\\% @“ mmomzma c< w_@:mﬁcmwpv &” w 75 OZ w&\x\N\ ._.M_‘ﬁh\vﬁw
Relinquished by: (Signature) MB\N\“ g_ m m ¢ w m gﬂ&.\w& .ﬂwdwm wﬂf ﬂmﬁvﬁmﬁfm&\ﬁ\\\\m\&\a Wwvﬂmvu\\\ﬁw j_‘:w(%\uidoomm: Blank / loe / No Toa
Relinquished by: (Signature) Date: Time: Teceived by 4omatie) Date. Time: s 5L

Temperature _.
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Columbia Analytical Services, Inc.

CS Columbia .
Analytical Services~ s(:hainof Custody, Reportaoss

805.526.7161 www.caslab.com

_Client: . . __ _ Battelle. DA Service Request: . P1004171_ _
Project: JPL GW Mon. 4Q10/G486090
Bottle ID Tests Date Time  Sample Location / User Disposed On
P1004171-001.01
T196A
11/8/10 1455 SMO / MZAMORA
11/8/10 1457 P-37/ MZAMORA
11/8/10 1508 In Lab / SANDERSON
11/8/10 1637 P-37 / SANDERSON
P1004171-002.01
7196A
11/8/10 1455 SMO / MZAMORA
11/8/10 1457 P-37 / MZAMORA
11/8/10 1508 In Lab / SANDERSON
11/8/10 1637 P-37 / SANDERSON
P1004171-003.01
7196A
11/8/10 1455 SMO / MZAMORA
11/8/10 1457 P-37/ MZAMORA
11/8/10 1508 In Lab / SANDERSON
11/8/10 1637 P-37 / SANDERSON
P1004171-003.02
11/8/10 1456 SMO / MZAMORA
11/8/10 1457 P-37/ MZAMORA
11/8/10 1508 In Lab / SANDERSON
11/8/10 1637 P-37 / SANDERSON
P1004171-004.01
T196A
11/8/10 1455 SMO / MZAMORA
11/8/10 1457 P-37/ MZAMORA
11/8/10 1508 In Lab / SANDERSON
11/8/10 1637 P-37 / SANDERSON
P1004171-005.01
7196A
11/8/10 1455 SMO / MZAMORA
11/8/10 1457 P-37 / MZAMORA
11/8/10 1508 In Lab / SANDERSON
11/8/10 1637 P-37 / SANDERSON
P1004171-006.01
7196A
11/8/10 1455 SMO / MZAMORA
11/8/10 1457 P-37/ MZAMORA
11/8/10 1508 In Lab / SANDERSON
11/8/10 1637 P-37 / SANDERSON

Printed 11/11/10 16:49 Intenal Chain@igfppdy Summary

Page 1 of 1



£S Columbia )
Analytlcal Services™ s5¢ rk %ﬁrg%ggg%t%lﬂtgeAﬁi]% \ojley, CA93065 | 8055267161

Client: Battelle

Work order:

Project: JPL GW Mon. 4Q10 / G486090

P1004171

www.caslab.com

Sample(s) received on: 11/8/10

Date opened: 11/8/10

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 Was a chain-of-custody provided? O O
5  Was the chain-of-custody properly completed? O O
6 Did sample container labels and/or tags agree with custody papers? O O
7 Was sample volume received adequate for analysis? O O
8  Aresamples within specified holding times? O O
9 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 3 °C
10  Was a trip blank received? o 0O
Trip blank supplied by CAS:
11 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
12 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
13 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? o 0O
14  Badges: Are the badges properly capped and intact? o 0O
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
P1004171-001.01 125mL Plastic NP
P1004171-002.01 125mL Plastic NP
P1004171-003.01 125mL Plastic NP
P1004171-003.02 125mL Plastic NP
P1004171-004.01 125mL Plastic NP
Explain any discrepancies: (include lab sample ID numbers):
*Required pH: Phenols/COD/NH3/TOC/TOX/NO3+NO2/TKN/T.PHOS, H2SO4 (pH<2); Metals, HNO3 (pH<2); CN (NaOH or NaOH/Asc Acid) (pH>12);
Diss. Sulfide, NaOH (pH>12); T. Sulfide, NaOH/ZnAc (pH>12) RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)
P1004171_Battelle_JPL GW Mon. 4Q10 _ G486090.xls - Page 1 of 2 11/19/10 6:08 PM
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Columbia

AN

Analytical Services* osssp rk %eirétel&gcr:ig%t%ﬂtgeA imi Yolley, CA93065 | 805.526.7161 www.caslab.com
Client: Battelle Work order: P1004171
Project: JPL GW Mon. 4Q10 / G486090
Sample(s) received on: 11/8/10 Date opened: 11/8/10 by: MZAMORA

Lab Sample ID Container

Description

Required
pH *

Received
pH

Adjusted
pH

VOA Headspace
(Presence/Absence)

Receipt / Preservation
Comments

P1004171-005.01 125mL Plastic NP

P1004171-006.01 125mL Plastic NP

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

*Required pH: Phenols/COD/NH3/TOC/TOX/NO3+NO2/TKN/T.PHOS, H2S04 (pH<2); Metals, HNO3 (pH<2); CN (NaOH or NaOH/Asc Acid) (pH>12);

Diss. Sulfide, NaOH (pH>12); T. Sulfide, NaOH/ZnAc (pH>12)

P1004171_Battelle_JPL GW Mon. 4Q10 _ G486090.xls - Page 2 of 2

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

11/19/10 6:08 PM
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COLUMBIA ANALYTICAL SERVICES, INC.

Client : Battelle

Project Name : JPL. GW Mon. 4Q10
Project Number : G486090

Sample Matrix :  WATER

Prep Method : None
Analysis Method | 7196A

Test Notes :

Sample Name

Lab Code

MW-19-5 P1004171-001
MW-19-4 P1004171-002
MW-19-3 P1004171-003
MW-19-2 P1004171-004
MW-19-1 P1004171-005
EB-14-11/08/10 P1004171-006
Method Blank P1004171-MB

Analytical Report

Chromium, Hexavalent

PQL

0.010
0.010
0.010
0.010
0.010
0.010
0.010

0.004
0.004
0.004
0.004
0.004
0.004
0.004

Approved By /K {/l A M/ JZ?S&L/

Report By:SAnderson

9 of 23

Dilution
MDIL Factor

Date :

Service Request : P1004171
Date Collected : 11/08/10
Date Received : 11/08/10

Units : mg/L (ppm)
Basis: NA
Date Date/Time
Extracted Analyzed Result
NA 11/08/10 16:00 ND
NA 11/08/10 16:00 ND
NA 11/08/10 16:00 ND
NA 11/08/10 16:00 ND
NA 11/08/10 16:00 ND
NA 11/08/10 16:00 ND
NA 11/08/10 16:00 ND

11/07//0

Result
Notes




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Battelle

Project: JPL GW Mon. 4Q10/ G486090

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

Method: 7196A

Units: mg/L (ppm)

Sample Name

ICB
CCBI
CcCB2

PQL

0.010
0.010
0.010

MDL

0.004
0.004
0.004

Date:

Service Request: P1004171
Date Analyzed: 11/08/10

Result

ND
ND
ND

ICCBMDL/120594

P1004171wetSAT - genqeebl 11/9/10

10 of 23
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Battelle Service Request: P1004171
Project: JPL GW Mon. 4Q10/ G486090 Date Analyzed: 11/08/10
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 0.0579 0.0565 98 90-110
CCVI1 0.0579 0.0565 98 90-110
CCV2 0.0579 0.0574 99 90-110

CCVI1A/120594

Approved By: /K&/\[ C QVW/ Date: ﬂ/ 4”0
0 r7

P1004171wetSAT - gengeev 11/9/10 WBMIX.XLT
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Client :

Project Name :
Project Number :
Sample Matrix :

Sample Name :
I.ab Code :
Test Notes :

Analyte

Chromium, Hexavalent

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle

JPL GW Mon. 4Q10
G486090

WATER

QA/QC Report

Laboratory Control Sample Summary

Laboratory Control Sample
P1004171-LCS

Prep
Method

None

Analysis
Method

7196A

Report By:SAnderson

%\m/ %X/&/

12 0f 23

Inorganic Parameters

Date :

Service Request :  P1004171
Date Collected : NA
Date Received : NA
Date Extracted : NA
Date Analyzed : 11/08/10
Units :  mg/L (ppm)
Basis:  NA
CAS
Percent
Recovery
Percent Acceptance
True Value Result Recovery Limits
0.0400 0.0404 101 90-109

120

Result
Notes




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request : P1004171
Project Name : JPL GW Mon. 4Q10 Date Collected : 11/08/10
Project Number :  G486090 Date Received : 11/08/10
‘Sample Matrix :  WATER Date Extracted : NA

Date Analyzed : 11/08/10

Matrix Spike/Duplicate Matrix Spike Summary

Sample Name: MW-19-3 Units : mg/L (ppm)
[.ab Code : P1004171-003MS P1004171-003DMS Basis: NA
Test Notes :
Spike
CAS Relati
Prep Analysis Spike Level Sample Spike Result Recovery Acce;)tancc Pz:lel:tc Result
Analyte Method Method PQL MS DMS Result MS DMS MS DMS Limits  Difference  Notes

Chromium, Hexavalent None T196A 0.010 0.0500 0.0500 ND  0.0503 0.0512 101 102 78-112 2

Approved By /%a/w,(/ QWL/‘ Date : ll / q/ %

Report By:SAnderson
13 of 23



£-D Analytical Services- | 25
pH Run Log
Service Request #{‘5): 37”05( #/;/"/

Time: /270

Sample - VWR lot # Exp. Slope Prep.Run #
pH 2 Buffer Spr)-1p L1002 | 1 /9012 o
pH 4 Buffer <4 -620/100) | B]31]12 v 3(;/ Run#

pH 7 Buffer SAL-11bifieo | 9126/ ' Mi D /s

pH 10 Buffer SA-0202/00 ] 9]/ Z0 /i) ~

pH in fiquid: (1) SO40B, (2) 9040C pH in solid: (3) 9045C, (4) 9045D (Note method number in column fabeled % beiow )
pH adjustment:(5) 7196A,(6) 7199 (Note method # in column labeled #)
Sample # pH Temp. °C |
pH2.000 | 5 | /07 A Le

pH 4.000 | | Yo0) | z24°
pH 7.000 | | 2402 2267
pH10.000 | T [ (04| 20.6° |
S e TN
0200 | 2005 | 20
17,4 [ ﬁ/ < Q{/

sl pH Temp. °C
ST S | 2.0 | F ? 0
/9/7/;7 o5 2.0 | 2999°

Sample

14 2000 | 5 | 2014 | 2257
1//7////// 1 /£ EBT:

o || 1/ 522] G20

[ =AY [ 7Y 90°

—/0/ [ 727 | /0.D°

| —su (8/5 1 0l

Uy 5)/ [ 730 | NG

2775 //)/ 202/ | 287
pH 5 zusmmrtv ~ 7196A: Diluted/Conc H,S0, &vD W28 EX H{'Zf‘t“”(/
C 7199A:; Diluted NaOH EXP:
Comments:

* Soll or Solid prep: 1:1(wt:vol) with Bhwater: ™ SampleT received past recommended hold time.

Date buffers and filling solution changed: M %0
Note: ATC probe used therefore, temperature correction calculation is not necessary.
Analyst: _ // Date: ”//(g/f %

v 1A/,
Reviewer: '_ Date: / /’ G110

i ¥
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Columbia

219

ervice Request#(s):

Analytical Servicas~

Hexavalent Chromium (Liquids)

Y71

Method EPA 7196A

Run#:

P

223G

wock:_Z2410/9/0 01 T8 = 10 1P 3/ [ 1/

CVICCV#: S 110 1100) 71/ 0,57 /47

exv. /{/V//u

Conc. H,SO, Lot#:_gnfp) #9284 LXF: /)
Coloring Reagent Ref#: S/ /1011002 ﬁ/ﬁ /Y

bf L~
Prep Run#: s+ ’{"%ﬂ?"

Lo fe

57

A

Working Curve: Prep Dilution NA 0.05/50 0.25/50 0.5/50 Corr. Coeff.
Concentration mg/L 0.00 0.01 0.05 0.1 o, ;’{9’;?7"/5—5:%
Absorbance @ 340nm| | 0| 0,0/ / 00959 | £ 0.//8) ‘
A /81O
\ c(\_ Corrected
Sample : K’L Absorbance| Abs. Results- | QA/QC - %R
Sample # Vol.(mL)| Dilution Bke. | @ 540nm | (minusbkg)| — po / RPD
\| £k !l — WVl ewo | peoo | 0000 | powo4st 0,00
v postgd | T | — el oocs| 0063 00565 907
| M | — pwo| 0000 0000 | v.coo2d” 20004
J S p 0w 2Pm — WAoo 0045 | poys| post | 9
S =1 0] = W oW B0 000 | D LTS LD (DL
5| e/ 01 Y8 0030y — Oz p 33 | O I3/ | 00277 9 207
6 -2.0/ - | ra 002 p.prss | G002 | p. @203 L0/ DY
o Y -~ J h /
d | =30/ — A3 ps | 000 Ve z
5 B0/ MS 0059 — A3 0059 | 0056 | 0.0503 | jor % ) bP
I | zaMD T ] — 003 0060| 0.057 | poa | pores 72
o\ o) — | Aeqrs] 0.005 | pp00 | 0. 000245 20057
| (}; «;[;””ﬂ/ ~ //‘1 0L J’ 00 6| 0.002 | 0. 00203 A ) //,/)
e/ o 0579 7PN — L 0od0 | 0,0 > | COp=] 00505 ZZ 5
2l Cpf — J ewol guipd 0000 eopa03] £00Y
3\ H17/-6.0/ ~ W pwd ﬂw@@ o000 "L /
| JHT/ O ~ A awo 0558 aevensge
s\ T )0/ Vio LA 00| 0.057 | p.057 \po5ik7ve . 9(2“%/(_,/51;*2?/‘
6 L /.01 O Yo |“1 0000 | 6.058 | 00K, oG0S oazi a2l
V2 BUS FT HN LI QU 00001 0oy 1w PG 7 7T |
1 Che — A 0000 00001 © 000 | o fai2ds £ 77«
pH Requirement: Method 7196 4. (’2 0. it){ ;/ Seglaples fiitered prior to pH adjustment
ICV/CCYV spiked with 4.0 ml of gk 150 ml of pH adjusted DI WATER (T.V.= (. U?i‘[ ppm)
MS/MSD spiked with 0.65 ml of 5"7,'1‘ -—(6‘/4!6’0! T 10 ml of pH adjusted sample (T.V.=0.05 ppm)
LCS spiked with 6.2 mi of | 50 ml, of pH adjusted DI Water (T.V.=0.04 ppm)
Verification-Standard Spiked 01'77 mi of \ !: (@ % 110 mlof sample (T.V.=_0 (% _0.U% ppm)
. - Ftg-|.0f
Comments: ,
/ oA X= 559l
Prepared By: ) : Date/Time: 1\ lg}) [0 ([(: /5/% > - }V70(QLD
Analyzed By: %}/ Date/Time: 1\ }8 ] QJ&(A} ,/ @ é/) % ‘
Reviewed By: /Qzéf—» Date: ij / / ‘%’M
 ——
CroLIQ.xls
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CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

LABORATORY REPORT

October 28, 2010

David Conner

Battelle

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

RE: JPL-GW-4Q10/ G005862 / JPL GWM

Dear David:

Enclosed are the results of the samples submitted to our laboratory on October 21, 2010. For your reference, these
analyses have been assigned our service request number P1003929.

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.

Sue Anderson
Project Manager

1 of 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: P1003929
Project: JPL-GW-4Q10/ G005862 / JPL GWM

CASE NARRATIVE

The samples were received intact under chain of custody on October 21, 2010 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
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: P1003929
Project ID: JPL-GW-4Q10/ G005862 / JPL GWM
Date Received: 10/21/10
Time Received: 15:50
©
(&)
. <
Date Time ©
Client Sample 1D Lab Code  Matrix Collected Collected =
MW-10 P1003929-001 Water  10/21/10 10:00 X
MW-5 P1003929-002 Water  10/21/10 12:04 X
MW-8 P1003929-003 Water  10/21/10 14:34 X
P1003929_Detail éummary_.i.l01028103;3_SA.xls DETAIL .SUMMAR.Y . . . . . . PEF_Detail.xls
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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
Services ™

An Employee - Owned Comparny

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

sa Water & Soil - Chain of Custody Record & Analytical Service Request  page_/ of_/

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

Requested Turnaround Time in Business Days (Surcharges) please.ci
1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) 5 Day (25%) {10 Um< mﬁmsama

CAS Prgject No.
Ploo»q249

Company Name & Address (Reporting Information)

Ba w\\ [/

Project Name

ADL-bip-Ha

Analysis Method and/or Analytes

CAS Contact:

Preservative Code

Preservative Key

0 None

W@W .Q \N.\n\
Lo c\cmé.m OH 43201

Project Number

Project Manager

owid Lonr ww

Phone

bl 7267311 §¢ HSE-LoH |

GO0 SEL2 JTPL pipm
P.O. # / Billing ‘Informati
214375/ m&wm%w
s50¢ Nw\u \%Q@
&s&q OH Y320

Email Address for Result Reporting

Sampler (Print & Sign)

b&&\ Lotra

L £

&%@Q\ £ batolls 0rg

Laboratory Date

Client Sample ID ID Number | Collected

Time

Collected Matrix

HCL

HNO3
H2804
NaOH

Zn Acetate
Asc Acid
Other

N OO D WN =

Remarks

Ml - o D%

1006 | A

MW -S @ %/

1204 | AL

Mip -9 < %/

1434

48

g
s}
o £ -
1] [
1 I =
=] = 3~
£ 2313 | =
s> 5 o ™~
ol o5l Eles
2] Slsal EIE8 N~
2 3 o =g
2 ol 8 — g |10E
@l 32| 8|56 4
g wy o © =] Q C
25 mlislalgs
S [= - Bl b /wl
G 12387 8 |55
S -lm z | = |50
208 o35 o |O
g2 mB%m 8 o3| ™=
oelelsa| 2 |28 §
o Nl o @ R
OS%%Ge O g%
Numberof |2 51O |88 W Zo M
i ] Twlrx £
Containers |Z ¢ LMt T} o 59 =
P olFolEF|F juo

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

Tier Hi - (Data Validation Package) 10% Surcharge x
Tier V - (client specified)

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

EDD Enc:m..s%v No

Project Requirements (MRLs, QAPP)

Relinquished by: m_usmea \\m_ & “

721/l zﬁ 45

Received by: Ammmzm»\:ﬁW\W\
& -

B Yo

Y

Relinquished by: ( Ecﬁmv M .

202 100 |

mmom_<mn by: (Signature) \ @k\

Relinquished by (3 # 1 P
quished by: _@:m_:wmamum wwmwv —

& o [T5z0

.::wmﬁk»

Cooler / Blank / lce / No lce

wnﬂ@m\: {1o
3

Temperature ,W @ﬁﬁ °C

T
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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:  P1003929_ . __
Project: JPL-GW-4Q10/G005862 / JPL GWM
Bottle ID Tests Date Time  Sample Location / User Disposed On

P1003929-001.01

7196A
10/21/10 1612 SMO/MZAMORA
10/21/10 1613  P-37/MZAMORA
10/21/10 1634 InLab/SANDERSON
10/21/10 1754 P-37/SANDERSON
P1003929-002.01
7196A
10/21/10 1612 SMO/MZAMORA
10/21/10 1613 P-37/MZAMORA
10/21/10 1634 InLab/SANDERSON
10/21/10 1754 P-37/SANDERSON
P1003929-003.01
7196A
10/21/10 1612 SMO/MZAMORA
10/21/10 1613 P-37/MZAMORA
10/21/10 1634 InLab/SANDERSON
10/21/10 1754 P-37/SANDERSON

Printed 10/28/10 10:32 Intenal Chain@igfwptpdy Summary Page 1 of 1



CS Columbia )
Analytlcal Services™ s5¢ rk clﬁrétel&ggg%t%%tge/xﬁi]n& \ojley, CA93065 | 8055267161 www.caslab.com

Client: Battelle

Work order:

Project: JPL-GW-4Q10 / G005862/JPL GWM

P1003929

Sample(s) received on: 10/21/10 Date opened: 10/21/10

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

by: 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 Was a chain-of-custody provided? O O
5  Was the chain-of-custody properly completed? O O
6 Did sample container labels and/or tags agree with custody papers? O O
7 Was sample volume received adequate for analysis? O O
8  Aresamples within specified holding times? O O
9 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 3 °C
10  Was a trip blank received? O O
Trip blank supplied by CAS:
11 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
12 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
13 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? o 0O
14  Badges: Are the badges properly capped and intact? o 0O
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
P1003929-001.01 125mL Plastic NP
P1003929-002.01 125mL Plastic NP
P1003929-003.01 125mL Plastic NP
Explain any discrepancies: (include lab sample ID numbers):
*Required pH: Phenols/COD/NH3/TOC/TOX/NO3+NO2/TKN/T.PHOS, H2SO4 (pH<2); Metals, HNO3 (pH<2); CN (NaOH or NaOH/Asc Acid) (pH>12);
Diss. Sulfide, NaOH (pH>12); T. Sulfide, NaOH/ZnAc (pH>12) RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)
P1003929_Battelle_JPL-GW-4Q10 _ G005862_JPL GWM.xIs - Page 1 of 1 10/28/10 10:45 AM
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Client :

Project Name :
Project Number :
Sample Matrix :

Prep Method :

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle
JPL-GW-4Q10
G005862 / JPL GWM
WATER

None

Analysis Method : 7196A

Test Notes :

Sample Name
MW-10

MW-5

MW-8

Method Blank

Approved By

Lab Code

P1003929-001
P1003929-002
P1003929-003
P1003929-MB

Analytical Report

Chromium, Hexavalent

PQL

0.010
0.010
0.010
0.010

MDL

0.004
0.004
0.004
0.004

Report By:SAnderson

K UL ﬁ%

8 of 21

Dilution
Factor

1
1
1
1

Date :

Service Request : P1003929
Date Collected : 10/21/10
Date Received : 10/21/10

Units : mg/L (ppm)
Basis: NA
Date Date/Time
Extracted Analyzed Result
NA 10/21/10 17:25 ND
NA 10/21/10 17:25 ND
NA 10/21/10 17:25 ND
NA 10/21/10 17:25 ND

Result
Notes

/%% G



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Battelle
Project: JPL-GW-4Q10/ G005862 / JPL-GWM
Title: Initial and Continuing Calibration Blank (ICB and CCB) Summary
Analyte: Chromium, Hexavalent
Method: 7196A
Units: mg/L (ppm)
Sample Name PQL MDL
ICB 0.010 0.004
CCBI 0.010 0.004
CCB2 0.010 0.004

Service Request: P1003929
Date Analyzed: 10/21/10

Result

ND
ND
ND

1ICCBMDL/120594

P1003929wetSA1 - gengeebl 10/22/10

Approved By: %ﬂ/u/(/ ;Q%W‘—/
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Battelle Service Request: P1003929
Project: JPL-GW-4Q10/ G005862 / JPL-GWM Date Analyzed: 10/21/10
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 0.0579 0.0586 101 90-110
CCVI 0.0579 0.0596 103 90-110
CCV2 0.0579 0.0596 103 90-110

CCVIA/I20594

Approved By: %ﬂ/{,{/(/ ’Q{j ﬂ/’ Date: /?é)//&

P1003929wetSA1 - genqeev 10/22/10 WBMIX.XLT
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request :  P1003929
Project Name : JPL-GW-4Q10 Date Collected : NA
Project Number : G005862 / JPL GWM Date Received : NA
Sample Matrix : WATER Date Extracted : NA

Date Analyzed : 10/21/10

Laboratory Control Sample Summary
Inorganic Parameters

Sample Name :  Laboratory Control Sample Units:  mg/L (ppm)
[oab Code : P1003929-LCS Basis: NA
Test Notes :
CAS
Percent
Recovery
Prep Analysis Percent Acceptance Result

Analyte Method Method True Value Result Recovery  Limits Notes
Chromium, Hexavalent None 7196A 0.0400 0.0410 103 90-109

Approved By % e /,Q (l/i/ﬁ,m Date : / 9/9)[/ o

Report By:SAnderson
eport By ¢ 11 of 21



COLUMBIA ANALYTICAL SERVICES, INC.

P1003929

10/21/10

10/21/10

NA

10/21/10

mg/L (ppm)

NA

CAS Relative R
Acceptance  Percent es?"f

Limits Difference Notes
78-112 <]

QA/QC Report
Client : Battelle Service Request :
Project Name : JPL-GW-4Q10 Date Collected :
Project Number : G005862 / JPL GWM Date Received :
Sample Matrix : WATER Date Extracted :
Date Analyzed :
Matrix Spike/Duplicate Matrix Spike Summary
Sample Name:  MW-10 Units :
Lab Code : P1003929-001MS P1003929-001DMS Basis :
Test Notes :
Spike
: Prep Analysis Spike Level Sample Spike Result Recovery
Analyte Method ~ Method ~ PQL  MS DMS Result MS DMS MS DMS
Chromium, Hexavalent None 7196A 0.010 0.0500 0.0500 ND 0.0517 0.0517 103 103
Approved By J(W/ p%/w Date : /D@'/(Q
T v U 7

Report By:SAnd
eport By:SAnderson 12 of 21
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pH Run Log

Service Reqguest #(s): 5‘5’?/:\7(? ;%%

Time: OS54/ G

Sampie VWR lot # EXp. Slope Prep.Run #

pH 2 Buffer 191200905/ | 5,201/ ~ —

pH 4 Buffer SHY- 5’5’(?//&% /N5 (7 7 } Run#

pH 7 Buffer SRR O | ) B S S 7 /0 —

pH 10 Buffer Saf0202/0¢ f ff”’/:fg»’/// ‘

pH in liguid: (1) 90408, (2) 9040C pH in Sohd (3) 9045C, (4) 9045D (Note method number in column labeied # beiow )
pH adjustment:(5) 7196A,(6) 7199 (Note method # In column labeled # )

Sampie # pH | Temp.°C Sample # pH ‘Temp. °C
pH2.000 | 5 | /975 | a23° W\ 39 30/ &5 2./2 /607
pH4.000 | T | #0/2 | OHRWD S| 2.0/ F2HE
pH7.000 | \ | ZJU5

pH10.000 |, | | 100/

R 4 06

| /?// Yz O il

1L A 2000\ | 1 975

2 /// v [ 7

/2020 5 | 2005
)

N

N

4/ g’%/,‘%f/ﬁ/ | 1927 N
— 20/ | | 1,532 ~

=Aal L7623
= 2- 093
| —su/ R O4s
Vo=6o/ | 2047
399-/.07 | | / §72 .
T =.0/ N\ /558
pH Adluumontu.l(ﬂ%l\ Diluted/Conc H,S0, .C Q L2k ﬁ EXP [{[Z [[{j
C 7199A: Diluted NaOH EXP:
Comments:

YAl 07 7788

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

Date buffers and filling solution changed: (O }% |
Note: ATC probe used:gjrer ore. temperafure correction calculation is not necessary.
Analyst: \(// Date: [V / /
Reviewer: }/»ﬂ. Date: /0/52/@ pH.XLS
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. Hexavalent Chromium (Liquids)

7{ Columbiz _ we )12 35
=3 Anaiviical Services®  Method EPA 7196A - Pﬁf/ =

‘ it 0l &z

ervice Request#(s): ;DW 0’2//% / Run#: 7 / X /)/h

tock#: ﬁﬁ'#’/ﬂ/‘?/ﬁﬁw TV Jism [%1’/03/} 7. Prep Run#: / .
NICCVE_SRY JO19/002 TV05504, , Conc WSO, Low_fadl) 48y LY /// 20/
; EVF. //%"l /(> Coloring Reagent Ref#: fW/r/ﬁ/‘/”/ﬂ&?%? ﬁ/ ///Z— 2]

Working Curve: Prep Diiution | NA 0.05/50 0.25/50 0.5/50 { Corr. Coeff.
Concentration mg/L | 0.00 0.0 0.05 0.] | Py (
Absorvance (@ 540 nm Lo, o0 | o 05 | o D085 == & ‘f??%&//{’é
\\o \ Corrected
Sample \‘:‘,\ Absorbance ‘ Abs. Results - QA/QC - %R
| Sample # Vol.(mL)| Dilution Bke. | @ 540nm | (minusbkg) |y / RPD
e omll — oo 0000 | 0600 \av0o555| L0012y
o JTY 0. 057 A — WWowo| 0057 | .05 | 0.6586 | /& 7
Y — Vowp 0.070 | p. 0JO0 | 0. 000883 L0.00Y
ol LCS 0040/ — Wawo| 0.0/ | v | 0040 Jo2L]
| \ . . . |
s 7228 - L0 — (Sowo| 0.000| 0.000 b v00283 L0.BY |
s A0 Koospm — e oo | poa 2623 85Y),
) | — pooo| pavo | o 000 o 083 2o 1 tcidl
W | 20/ — J0w0 0.000 o000~ ,
s L - — 4 b . . |
|| %0 L oo ooco can| N |
- - ; ; = — — — .y LY
o | kL) gl oo | V00 005 ) 005/ pnpc08 | =% Doy
L MO T T SowO 082 0 05R0.06/F | 103% S
2 "\b 5.0/ . '/Iﬁ. aco. 0. 000 n.00/[ 0.0c/8 L0.00 4~
i , . | - . R ) ’ . - o / >
WY .7 LA OO0 P.OLO| 0060 0,055 /oE0%
Wee | T [A0000 0.000] o (00 p w583 10004
| 3225 -(0.0/ = Vom0 0.00] o000 L Z
(. 7557 /) O/ ~ o0l p A2 0,002 0.0028Y Lo Q0%
R A—— L v = iy X - N R b e y
L )OS | N — Yool p.o52] 0.052 | g b5 (0595
pH Requirement:  Method 71964 (2 = (.5) * Samples filtered prior to pH adjustment
ICV/CCYV spiked with S0 miof s24-1p16J005. 50 mi of pH adjusted DI WATER (T.V.=4,05 ?ppm)
MS/MSD spiked with 0.¢5 mi of 524~019/00 | 1 10 ml of pH adjusted sampile (T.V.= (.05 ppm)
LCS spiked with 0.2 ml of 3[/ 750 ml of pH adjusted DI Water (T.V.= (.04 ppm)
Verification-Standard Spiked 8.9 “ml of g"zqtmg(?wm@*"aﬁ 10 ml of sample (T.V.=_f, 02 ppm)
Comments: ' ‘
% P
: / _ /7 /, PN
Prepared By: Date/Time: /0 /ﬂ/ / / J (“j’,// A%

| Anaiyzed By: - W © Darte/Time: /. (85 /,9/// /0 i J/[:‘" / ,/ ;’7{&/::7/
' Reviewed By: %ﬁ Date: . //&/2}//7
! 7 7

CroLIQ.xis
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Columbia

ervice Request#(s):

£ Analytical Servicas~

Hexavalent Chromium (Liquids)

vocks: S5 — 1019)00] 7V =/ 000w (:’7(/ B 4

~vICCVE:SEY - /0] GI00F Th=0.% ”74[%’1/{ AY /y z/ / ) Conc. H,SO, Lots:_=yM/) uﬁ;&? Y 1

Method EPA 7196A

FZ P77

Run#:

) s
2 57>

Prep Run#:

‘{Oﬁy’a{) /_7 L{:j -
ety

%6
l

e

Coloring Reagent Ref#: SH V//ﬂ/ ‘?Z//ﬁ.:? g/l’/ ‘
Working Curve: Prep Dilution NA | 0.05/50 0.25/50 # 0.5/50 Corr. Coeff.
N Y 1 N7 M Py 72
Corrected
Sample \< Absorbance ‘ Abs.‘ Results - | QA/QC - %R
Sample # Vol.(mL)| Dilution Bkg. @ 540nm | (minus bikg.) me/L | / RPD//) p
%// O/ 5D o o5 one) 0.0 | 00920052 | 0.005/F /3% A’{O/
T 20/ = / 0000 0.0 0000 000583 £6,00Y
3 / —20) VX o.tqpm — 00000038 | 6028 00283 74
4 N =50/ 0000 ©.000| 6. 00 o wes83 20.0) 28
AV Z 0,057 _ear 0006060 50590 | 10275
o (1HZ V| Y0000 000 o000 0 oanSS3 L0007
1
|
8 | "
: | Sl it USEY
1 | T |
| | |
2 f T |
3 ‘M“I*N |
4 !
6

pH Reguirement:

Method 7196A (2 £ 0.5) * Samples filtered prior to pH adjusunent
ICV/CCV spiked with 4, (7 ml of 424-/0/410071 50 mi of pH adjusted DI WATER (T.V.=¢, ﬁ'??ﬁ)pm )

MS/MSD spiked with 0.05 ml of52#~/ﬂé‘://UU} 7 10 ml of pH adjusted sample (T.V.= (.05 ppm)

LCS spiked with (.2 ml of

Verification Standard Spiked

Comments:

N

150 mlo

H adjusted DI Water (T.V.= (.04 ppm)

)

Prepared By:

Analyzed By:

Reviewed By:

0.3 mi of ;ﬂ,&/{mtﬂﬂm o 10 miof sample (T.V.=_____ ppm)
/.
Date/Time: /6 /17’// //U (j/ /}/OF
Date/Time: [fj/_;}///’é//w /fﬂ?
Date:

="
I
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132

L pler S50 08RO ml/ o] B TLES
oy /WWD JOEENIC YNTHRES TCF1-7

e ol oo - M_ﬁ_j:
NG S-S0 zul (mws) /M//M Nos— —
& eHsED e ianigeS  ziapRl -1

L0777 (A AXD0E S 1
B EL 00 — 4
#/%*/ﬂf 59008002 pifz FHING m/ ]
g TTRHASED. o SiEVTA 95720

Ao FmT L IN 702¢/3 404
= I//S//ﬂ

LG si5-op8Fe/ ol N fz 5 7

_{,%/W* —FT Gl 7SN (G Y050, m/ //3/0)7";71 0/l
EX. #/2//0

AT s9-0H090502 7SS —L0S  nie /%’%
| L/K’o&/ 0. 0/?5’6; 5/5/%?/&%7&75 (PP ;wa) ﬂ/gﬂ%/ﬂj/éjzf%/?‘
| / 7'1//(/’ o7

A4/ 7/%/ OG- 0470703 Jao M F Sononip
G lpanasad . ERA AT F050 L/

i 207 o#* p?ﬂlj/ 0?
k, - GNE 7 - &
B A &W 54/ 155 I
- BIHED ERA LT # ?ﬂ/ -
107 % P16l -984H F—
EXp:  2/20/0 - B —
- -
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T NP00Z02 o WO [
2005 MhOH. (a0 2 7e2. 713, L0 02 )Tl w0

O .

19 ST 100903 Jmmioih A ADTHeN G ISA
T o ZenAtre Javn 95/27/

B Lor ConE wW) PN 7T AD )

EXP . ///gw// 0 ,ﬁ

) Y 16— (20070 pH 200 PyER

. BOH | CAT NO 50/0 —E00m

ﬂ?’ <7~ //awé% AE //g /7%/;/@ S’dwfm/
/Z(/ﬁ%( 1 (BHL
W 0 Scinhhc %‘/‘/&w%

" M“Zo'f é@f NWEL
‘ EXP. ///30// o

SiG- (/23090 Jopofim ﬁyz / ;7%(/6 ) A
7 7 M%\/ﬁ,ﬂ/z; , S0; (ﬁég&/ A1z “bype $/2 /)T 100m!
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-
CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

LABORATORY REPORT

October 25, 2010

David Conner

Battelle

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

RE: JPL GW Mon 4Q10 / G486090

Dear David:

Enclosed are the results of the samples submitted to our laboratory on October 21, 2010. For your reference, these
analyses have been assigned our service request number P1003928.

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.

Sue Anderson
Project Manager

1 of 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: P1003928
Project: JPL GW Mon 4Q10 / G486090

CASE NARRATIVE

The samples were received intact under chain of custody on October 21, 2010 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

DETAIL SUMMARY REPORT

805.526.7161

www.caslab.com

Client: Battelle Service Request: P1003928
Project ID: JPL GW Mon 4Q10 / G486090 -
Date Received: 10/21/10
Time Received: 15:50

©

(&)

Date Time §

Client Sample 1D Lab Code  Matrix Collected Collected =
MW-18-5 P1003928-001 Water  10/21/10 09:48 X
MW-18-4 P1003928-002 Water  10/21/10 10:40 X
MW-18-3 P1003928-003 Water  10/21/10 11:22 X
MW-18-2 P1003928-004 Water  10/21/10 12:00 X
MW-18-1 P1003928-005 Water  10/21/10 12:31 X
EB-02-10/21/10 P1003928-006 Water  10/21/10 12:19 X

P1003928_Detail Summary_1010251727_SA.xls - DETAIL SUMMARY

30f22

PEF_Detail.xls



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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#

L)
Columbia
Analytical
services™
At Emplovee - Owned Company

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 /o LN'

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

Company Name & Address (Reporting Information)

Analysis Method and/or Analytes
Project Name

O>w.002mow

BATTCLLE Preservative Code Preservative Key
39%0 aD ,wﬂ?,\\/\ \f\m.\u\ C-205 ﬁu\ﬂzﬁ\@\ \.AQ&\ B/ 0 - v w ”oOMm
M DEFe, A T2IO e g 2 HNO3
. 956090 3 £ 3 H2504
Project Manager PO. #/ Bill Em@oﬂgmﬂosﬁﬂl g g8l - \W/U 4 NaOH
77ELL = 32l 8| 5
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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: P1003928_ _ .
Project: JPL GW Mon 4Q10/G486090
Bottle ID Tests Date Time  Sample Location / User Disposed On

P1003928-001.01

7196A
10/21/10 1600 SMO / MZAMORA
10/21/10 1601 P-37/ MZAMORA
10/21/10 1634 In Lab/ SANDERSON
10/21/10 1753 P-37 / SANDERSON
P1003928-002.01
7196A
10/21/10 1600 SMO / MZAMORA
10/21/10 1601 P-37/ MZAMORA
10/21/10 1634 In Lab / SANDERSON
10/21/10 1753 P-37 / SANDERSON
P1003928-003.01
7196A
10/21/10 1600 SMO / MZAMORA
10/21/10 1601 P-37/ MZAMORA
10/21/10 1634 In Lab / SANDERSON
10/21/10 1753 P-37 / SANDERSON
P1003928-004.01
7196A
10/21/10 1600 SMO / MZAMORA
10/21/10 1601 P-37/ MZAMORA
10/21/10 1634 In Lab / SANDERSON
10/21/10 1753 P-37 / SANDERSON
P1003928-004.02
10/21/10 1600 SMO / MZAMORA
10/21/10 1601 P-37/ MZAMORA
10/21/10 1634 In Lab/ SANDERSON
10/21/10 1753 P-37 / SANDERSON
P1003928-005.01
7196A
10/21/10 1600 SMO / MZAMORA
10/21/10 1601 P-37/ MZAMORA
10/21/10 1634 In Lab / SANDERSON
10/21/10 1753 P-37 / SANDERSON
P1003928-006.01
7196A
10/21/10 1600 SMO / MZAMORA
10/21/10 1601 P-37/ MZAMORA
10/21/10 1634 In Lab / SANDERSON
10/21/10 1753 P-37 / SANDERSON

Printed 10/25/10 17:24 Intenal Chain@fgfppdy Summary Page 1 of 1



£S Columbia
Analytical Services~

Client: Battelle

2655 Park Center Drive, Suite A_Simi Va CA 93065
ampeie Acceptance ECK F—Egrm

Work order:

Project: JPL GW Mon 4Q10 / G486090

805.526.7161

P1003928

www.caslab.com

Sample(s) received on: 10/21/10

Date opened: 10/21/10

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 Was a chain-of-custody provided? O O
5  Was the chain-of-custody properly completed? O O
6 Did sample container labels and/or tags agree with custody papers? O O
7 Was sample volume received adequate for analysis? O O
8  Aresamples within specified holding times? O O
9 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 3 °C
10  Was a trip blank received? O O
Trip blank supplied by CAS:
11 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
12 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
13 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? o 0O
14  Badges: Are the badges properly capped and intact? o 0O
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
P1003928-001.01 125mL Plastic NP
P1003928-002.01 125mL Plastic NP
P1003928-003.01 125mL Plastic NP
P1003928-004.01 125mL Plastic NP
P1003928-004.02 125mL Plastic NP
Explain any discrepancies: (include lab sample ID numbers):
*Required pH: Phenols/COD/NH3/TOC/TOX/NO3+NO2/TKN/T.PHOS, H2SO4 (pH<2); Metals, HNO3 (pH<2); CN (NaOH or NaOH/Asc Acid) (pH>12);
Diss. Sulfide, NaOH (pH>12); T. Sulfide, NaOH/ZnAc (pH>12) RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)
P1003928_Battelle_JPL GW Mon 4Q10 _ G486090.xls - Page 1 of 2 10/25/10 5:31 PM
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Columbia

AN

Analytical Services* osssp rk %eirétel&gcr:ig%t%ﬂtgeA imi Yolley, CA93065 | 805.526.7161 www.caslab.com
Client: Battelle Work order: P1003928
Project: JPL GW Mon 4Q10 / G486090
Sample(s) received on: 10/21/10 Date opened: 10/21/10 by: MZAMORA

Lab Sample ID Container

Description

Required
pH *

Received
pH

Adjusted
pH

VOA Headspace
(Presence/Absence)

Receipt / Preservation
Comments

P1003928-005.01 125mL Plastic NP

P1003928-006.01 125mL Plastic NP

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

*Required pH: Phenols/COD/NH3/TOC/TOX/NO3+NO2/TKN/T.PHOS, H2S04 (pH<2); Metals, HNO3 (pH<2); CN (NaOH or NaOH/Asc Acid) (pH>12);

Diss. Sulfide, NaOH (pH>12); T. Sulfide, NaOH/ZnAc (pH>12)

P1003928_Battelle_JPL GW Mon 4Q10 _ G486090.xls - Page 2 of 2

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

10/25/10 5:31 PM
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Client :

Project Name :
Project Number :
Sample Matrix :

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle

JPL GW Mon 4Q10
G486090

WATER

Prep Method :

Analysis Method : 7196A

Test Notes :

Sample Name

MW-18-5
MW-18-4
MW-18-3
MW-18-2
MW-18-1
EB-02-10/21/10
Method Blank

Approved By

Lab Code

P1003928-001
P1003928-002
P1003928-003
P1003928-004
P1003928-005
P1003928-006
P1003928-MB

Analytical Report

Chromium, Hexavalent

PQL

0.010
0.010
0.010
0.010
0.010
0.010
0.010

0.004
0.004
0.004
0.004
0.004
0.004
0.004

Report By:SAnderson

//{/?/{u.. R (&}MLA

9 of 22

Dilution
MDL Factor

1
1
1
1
1
1
1

Date :

Service Request :
Date Collected :
Date Received :

Date
Extracted

NA
NA
NA
NA
NA
NA
NA

P1003928
10/21/10
10/21/10

Units : mg/L (ppm)

Basis: NA

Date/Time
Analyzed

10/21/10 17:25
10/21/10 17:25
10/21/10 17:25
10/21/10 17:25
10/21/10 17:25
10/21/10 17:25
10/21/10 17:25

Result

ND
ND
ND
ND
ND
ND
ND

Result
Notes

o/ e



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Battelle
Project: JPL GW Mon 4Q10 / G486090
Title: Initial and Continuing Calibration Blank (ICB and CCB) Summary
Analyte: Chromium, Hexavalent
Method: 7196A
Units: mg/L (ppm)
Sample Name PQL MDL
ICB 0.010 0.004
CCBI 0.010 0.004
CCB2 0.010 0.004

Service Request: P1003928
Date Analyzed: 10/21/10

Result
ND

ND
ND

Date: /‘/7/9/}/0

Approved By: % W/La g%é C—

ICCBMDL/120594

P1003928wetSA 1 - genqecbl 10/22/10

10 of 22
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Client:
Project:

Title:
Analyte:
Method:
Units:

Sample Name

ICV
CCV]
CCV2

Approved By:

CCVI1A/120594

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle
JPL GW Mon 4Q10/ G486090

Initial and Continuing Calibration Verification (ICV and CCV) Summary

Chromium, Hexavalent
7196A

mg/L (ppm)

True
Value

0.0579
0.0579
0.0579

QA/QC Report

Result

0.0586
0.0596
0.0596

Service Request: P1003928
Date Analyzed: 10/21/10

Percent
Recovery

101

103
103

Date: /?/)}I/U

leWc, ?Zgﬁn/

P1003928wetSA1 - genqcev 10/22/10

11 of 22

Acceptance
Criteria
90-110
90-110
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client : Battelle Service Request :  P1003928
Project Name : JPL GW Mon 4Q10 Date Collected : NA
Project Number :  G486090 Date Received : NA
Sample Matrix : WATER Date Extracted : NA

Date Analyzed : 10/21/10

Laboratory Control Sample Summary
Inorganic Parameters

Sample Name :  Laboratory Control Sample Units :  mg/L (ppm)
[.ab Code : P1003928-L.CS Basis: NA
Test Notes :
CAS
Percent
Recovery
Prep Analysis Percent Acceptance Result
Analyte Method Method True Value Result Recovery  Limits Notes
Chromium, Hexavalent None T196A 0.0400 0.0410 103 90-109
Approved By X/),(_ 1A PM,, Date : /0/90)’ /&
T y O 7 7

Report By:SAnderson
12 of 22



Client :
Project Name :

Project Number :

Sample Matrix :

Sample Name :
Lab Code :
Test Notes :

Analyte

Chromium, Hexavalent

Approved By

s

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Battelle Service Request :
JPL GW Mon 4Q10 Date Collected :
G486090 Date Received :
WATER Date Extracted :
Date Analyzed :
Matrix Spike/Duplicate Matrix Spike Summary
MW-18-2 Units :
P1003928-004MS P1003928-004DMS 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  0.0508 0.0517 102 103

Date :

P1003928

10/21/10

10/21/10

NA

10/21/10

mg/L (ppm)

NA

CAS Relative
Acceptance  Percent  Rosult

Limits  Difference  \0t€S
78-112 )

Report By:SAnderson

2 gg;,_ /?/9%/0

13 of 22



13

1/
Aﬂag a Services~
! pH Run Log
Service Request #(s): 5%’9239 ;’%’:7?
g Time: 0S4/ G
Sampie VWR lot # EXxp. Slicpe Prep.Run #
g pH 2 Buffer 519/ 28090y | 5,201/ —
pH 4 Buffer SAY- @?/{ﬁﬂ/ 555;7 7/ 47;7 ;) Run#
pH 7 Buffer 5‘7'75/’025’(//4?(29 // ENIES A /U —
pH 10 Buffer Suf~0202/0¢ ) z;//fzz /7 |
pH in liguid: (1) 90408, (2) 9040C pH in solid: (3 )9045<3 (4) Q045D (Note method number in coiumn labeled # beiow )
pH adjustment:(5) 7196A,(6) 7199 (Note method # In column labeled # )
Sampie # pH Temp. °C I Sample # pH Temp. °C
a pH 2.000 5 | 1975 | 223° tE FGX- 30/ 5| 2. /2| /6.0°
W _pHaooo | T | 4002 | 22 Wk 2D D 2.0/6| 224
pH 7.000 \ | zop5 | 27 W
pH 10.000 | L 0.0/X 222 AN
Rl 4 06 22.2°
Voo o 2O2H 2.4 ° N
N DA 20| ] g 973 =292 AN
17 e Mol S N
ol 2020 5 | 2003 | 2.6 ° N
Wz ro ) 1997 s ~
_ h*(/ ﬂ*)fi'f;] / ] | /’l/ u’ E??‘-“—'; /! g{/ ¢ \\
1 5.6/ 762 | /5.( ] /
[ 4o | | 2093 #45° L [0 8/
1 —5.0/ R 605 | A7 ’
60/ | 204 | /407
| 39/ 0/ 1§77 [7.5°
T 0/ 17555 /580 Y,
’ pH /—\G;w‘“ﬁenr"')(ﬂ%A Diluted/Conc H,S0, l,mg YR EXP: mé@ / 74
C 7199A: Diluted NaOH EXP:
' Comments:
* Soil or Solid prep: 1:1(wt:vol) with DI water: ** Sanﬁples received past recommended hold time.
Date buffers and filling solution changed: {O ) 3%/’ ()
Note: ATC probe used; therefore, temperature correction cal‘cula‘tion is not necessary.
/
Analyst: ” 7 Date: /C’// /
Reviewer: jéﬂ. Date: /0/;/22//0 pH.XLS

14 of 22




Hexavalent Chromium (Liquids)

7{ Columbia . i )02 35
‘e Analvitical Services®  Method EPA 7196A - F T
o P IR S
gervice Request#{s): Q/%’) 32//“ ya _ Run#: 72//’ /j f( &
Smck#: gﬁﬁ’/ﬁjgjfffé’ j 7V jg a0 é’i’ﬂj’/yZ] Prep Run#: — : _ o, » {7’&
BCOVICCV#:_SRY~ [0] /002 L1=2.5790m Conc. H,SO, Lot#:_LAa1)) zfe%zge/ VD ////}0 e

£ //A”f/é) Coloring Reagent Reft: _S24A- //1/G /00 = ),’ﬂ'// //; /é’ /d

Working Curve: Prep Dilution NA I 0.05/50 0.25/50 0.5/50 | Corr. Coeff.
Concentrarion mg/L 0.00 0.01 0.05 0.1 P - j
E Absoroance (@ 540 nm o, (o0 5. (09 5, (24T = 2.979 75/ /%
\\ \ Corrected
o 5.
Sample r&\ Absorbance . Abs.’ Results - |QA/QC - %R
Sample # Vol.(mL)| Dilution Bkg. | @ 540nm | (minus bkg.) me/L / RPD
gl A /6’;/}1/ - L//@ oo 0000 | 000 |gvocsS3| £0.02Y
oz J) —— i - 5 . , ; IR 4
. 7Y 0058 — Howo| 0057 | 0.05% | 0.655¢ | /o7 %
S _ 0.0 0.070 | p. 70 | 0. COOSSE /0. 0D

QWO 2,041 | poty | 00k o297
/ - ,

0,000 0.000 | O.000 \o. vo0R&3 L0.004
9.0 0.02, | _p.020 2.0963] ssY),
0.000 | p0.c00 | p 000 | 0. COOSS3 L0 J0Y

/0SS 0.0d0 /P
228 /0 —
70/ Kooz —

7.0/ —

s

R
o

NANAS AL <

gg . / -2/ — 0.CCO| £.000| ©.000 i /

. ‘___é’ﬁij?/ ' - 1'//(5), o0, 0000 2000 \\/// '}// i

;o 0] 4 Z'M‘QE?W T Vip.gco| 0.05 | 0.05/ 10,0508 /@9%} 2}»;9
o | UMD | T Ao 0.53 0.05R0.051F | 03% S
L~ 20 — Wo.aoo| 0.001 p.00/ ¢ 02/SC1 L0-00 4

—
o8]

o) qoc#mpm | | [ A00| 0.000| 0.060| 0,057 | 050y
e "” 0.000 0-000 | o (00 |y 0583 0.4
72225/ | | — Vipad 0.l00] oCo0] — L Z

G927 /). [/ — ool p 02| o oo 00028y 2o 04
T 0S| N/ — [oodo] 0.052 0052 pisrF| 10592

pH Requirement: Method 7196A (2 = (.5) * Samples filtered prior to pH adjustment
ICV/CCYV spiked with S5 0 wiof s249-016)002 50 mi of pH adjusted DI WATER (T.V.=4,0% ?/ppm)
MS/MSD spiked with 0.05 mi of 524-70)9/00| * 10 ml of pH adjusted sample (T.V.= 0.05 ppm)
LCS spiked with 0.2 ml of 3‘£ 7 50 ml of pH adjusted DI Water (T.V.=0.04 ppm)

-

=

e
—

NAYANNY

Ry
O\ N

~J1

F

““Verification-Standard Spiked 0D “ml of Q’-i/{f;’!qwm@#ﬁ 10 ml of sample (T.V.=_£,03 ppm)
Comments: _ ‘ v
l AR A W
Prepared By: _ 1 Date/Time: /0/%’}2 / / / A (‘“,// / / v
' Analyzed By: '\W Date/Time: / C’é / ’9/{/ /0 /[/j ’/ VZ{/;
§ Reviewed By: %LZ- Date: . / / 0/ 2}/ / 5/
7 / 7 -
! CroLIQ.xls

15 of 22



Hexavalent Chromium (Liquids)

7{ Columbia _ 36
A= Analytical Services®  Method EPA 7196A R
g- IR B2k 2] G2 -’./Wa{’ ‘ %7Z

lervice Request#(s): ﬁ% - /;7 .y Run#: A ,}5,}# 7 I () C—
Stockd#: 55:174 - /ﬂ/?ﬂy@[ 7/5/0/;/,”’5'(’ Lfﬂ/ ;/,4/ . Prep Run#: e 0,/ / )
cvicev gy /0] 7/0(’7‘/2 [0, 5;4’?’1/%”7‘ aC/)C/! ////?/U Conc. H,SO, Lot#:_Z/W}) Lfé’ﬁg L/ 37/5 1/ 7= /¢

Coloring Reagent Ref#: 5% if:” 0/ 2222 I 77 /éy /‘9

Working Curve: Prep Dilution NA 0.05/50 0.25/50 0.5/50 Corr. Coeff.
Concenrration mg/L 0.00 0.01 0.05

0.1 s by
Absorpance (@ 540 nm 71 OD0 c.l/y 0. 0SS VIV 2 ol ,‘/’%7(8//‘/0'

]
g o\ | Corrected
i

o
Sampie ’“,\\ Absorbance Abs. Results - | QA/QC - %R
/|
/
/|

Bke. | @ 540nm | (minus bkg) mg/L / RPDN
AON0 | 0052 0052 | o.005/F f63% L7
/10000 0.(00 0000 e.oe0§53| £0.00Y

Sample # Vol.(mL)| Dilution
1 ,?}’?//Zf// J//Mﬁﬂwﬁ#ﬁm/ —
! 2 ""‘/”:2 ‘ 0 / . -

0.C000.038 | 4 (0580 o253 74494

!3 / -2.0) VX 6.t — |/

-r \ -2/ _ 0000 0.000] 6.600 o anpSs3| L0.0) 44
S 20,05 _ Nearl 0606 00010590 | /037
" A7 U | = Wl oo o.c00 \nonsss 10.004

2 = LI 1ol U7

!2
13 e,
l‘* T
15
k
I pH Requirement:  Method 71960A (2 = (.5) * Samples filtered prior to pH adjustment

ICV/CCV spiked with Z.(J _ml of £240-/0/410071 50 mi of pH adjusted DI WATER (T.V.=0, ﬂ??%’ pm)

MS/MSD spiked with 0.¢5 ml off’Zl{véﬁéﬁi/UU/ 7 10 ml of pH adjusted sample (T.V.= 0.05 ppm)
LCS spiked with 0.2 mi of L T 50 ml ofﬁH adjusted DI Water (T.V.= (.04 ppm)

Verification Standard Spiked . 3 mi of ;M/{,fl 4 !{,’)(}f@ 7 10 ml of sample (T.V.= ppm)

Comments:

Prepared By: a2 Date/Time:
Analyzed By: / Date/Time:

Reviewed By: / W" Date:

CroLIQ.xls
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L pler S50 08RO ml/ o] B TLES
oy /WWD JOEENIC YNTHRES TCF1-7

e ol oo - M_ﬁ_j:
NG S-S0 zul (mws) /M//M Nos— —
& eHsED e ianigeS  ziapRl -1

L0777 (A AXD0E S 1
B EL 00 — 4
#/%*/ﬂf 59008002 pifz FHING m/ ]
g TTRHASED. o SiEVTA 95720

Ao FmT L IN 702¢/3 404
= I//S//ﬂ

LG si5-op8Fe/ ol N fz 5 7

_{,%/W* —FT Gl 7SN (G Y050, m/ //3/0)7";71 0/l
EX. #/2//0

AT s9-0H090502 7SS —L0S  nie /%’%
| L/K’o&/ 0. 0/?5’6; 5/5/%?/&%7&75 (PP ;wa) ﬂ/gﬂ%/ﬂj/éjzf%/?‘
| / 7'1//(/’ o7

A4/ 7/%/ OG- 0470703 Jao M F Sononip
G lpanasad . ERA AT F050 L/

i 207 o#* p?ﬂlj/ 0?
k, - GNE 7 - &
B A &W 54/ 155 I
- BIHED ERA LT # ?ﬂ/ -
107 % P16l -984H F—
EXp:  2/20/0 - B —
- -
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[ S YR0090/ MBTH S lr/on f2L. é-?;z 7
,,,,,,,,,,,, 0. 0005 METT (MBECH J9T SHLGEEK | EXPSA
f/m M0/ PE + ﬂf/zzé_/z/@y (M G2, e 9/;%

=X ///9/%7 =

T NP00Z02 o WO [
2005 MhOH. (a0 2 7e2. 713, L0 02 )Tl w0

O .

19 ST 100903 Jmmioih A ADTHeN G ISA
T o ZenAtre Javn 95/27/

B Lor ConE wW) PN 7T AD )

EXP . ///gw// 0 ,ﬁ

) Y 16— (20070 pH 200 PyER

. BOH | CAT NO 50/0 —E00m

ﬂ?’ <7~ //awé% AE //g /7%/;/@ S’dwfm/
/Z(/ﬁ%( 1 (BHL
W 0 Scinhhc %‘/‘/&w%

" M“Zo'f é@f NWEL
‘ EXP. ///30// o

SiG- (/23090 Jopofim ﬁyz / ;7%(/6 ) A
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- U.)\ U 7/0
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////?é? 519~y 23070 oo 07 $02 / ’Cd//(/l/ )

<2///, o TCo7e Al s ( Millclnd], A20Uba, EP S Y J\
T (ool 05/~

ExP: 5/25//0

| ///%/W G- 2350705 h 4L, 0 At e/

YA HASED

24 ATt 777

Lo7 # /25534

£xP ///90/?\/

o | »
WA Si9~ 1260070/ 10000 0 %MJ
L Jalasey AT # I -006

JoT 7 K60TF4

i 7/3&//%

o s

s S19- MBS 25070, o) H2SUy

) S ol DAl Hrelp (MO 47D L. 9/2//0 )

Q(/’ A= /130

= ‘ T 1725705
ya

, /]
///6(’/%/ /G- //3 b//%?ﬂ/ W[/ ///6'1 /I%/W

0, 747/2 ﬂlﬂ/7///1/7/ﬂg,a”//7dhi/lﬂé%g7é&l //47/&/77/55@/ é?f/)
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1 05 515 - //500909 75133 b %cﬁ*@r&p’rﬂﬁ’/
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LABORATORY REPORT

October 25, 2010

David Conner

Battelle

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

RE: JPL-GW-4Q10/ G005862 / JPL GWM

Dear David:

Enclosed are the results of the sample submitted to our laboratory on October 20, 2010. For your reference, this
analysis has been assigned our service request number P1003880.

All analyses were performed according to our laboratory’s NELAP-approved quality assurance program. The test
results meet requirements of the current NELAP standards, where applicable, and except as noted in the laboratory
case narrative provided. For a specific list of NELAP-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.

Sue Anderson
Project Manager


http://www.caslab.com/

Client: Battelle CAS Project No: P1003896
Project: JPL-GW-4Q10/ G005862 / JPL GWM

CASE NARRATIVE

The sample was received intact under chain of custody on October 20, 2010 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.



DETAIL SUMMARY REPORT

Client: Battelle Service Request: P1003896
Project ID: JPL-GW-4Q10/ G005862 / JPL GWM
Date Received: 10/20/10
Time Received: 09:35
©
(&)
Date Time é
Client Sample 1D Lab Code  Matrix Collected Collected =
MW-13 P1003896-001 Water  10/19/10 16:42 X

P1003896_Detail Summary_1010251312_SA.xls - DETAIL SUMMARY

PEF_Detail.xls



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

2655 Park Center Drive, Suite A
Simi Valley, California 93065
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CAS Contact:
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MRL required Yes / No
MDL / PQL / J required Yes / No

EDD 6956% / No
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Client: Battelle

Sample Acceptance Check Form
Work order:

Project: JPL-GW-4Q10 / G005862/JPL GWM

P1003896

Sample(s) received on: 10/20/10 Date opened: 10/20/10

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

by: 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 1D? O O
2 Container(s) supplied by CAS? O O
3 Did sample containers arrive in good condition? O O
4 Was a chain-of-custody provided? O O
5  Was the chain-of-custody properly completed? O O
6 Did sample container labels and/or tags agree with custody papers? O O
7 Was sample volume received adequate for analysis? O O
8  Aresamples within specified holding times? O O
9 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 3 °C
10  Was a trip blank received? o 0O
Trip blank supplied by CAS:

11 Were custody seals on outside of cooler/Box? O O
Location of seal(s)? Sealing Lid? O 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

12 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

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

14  Badges: Are the badges properly capped and intact? o 0O
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

P1003896-001.01

125mL Plastic NP

P1003896-001.02

125mL Plastic NP

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

*Required pH: Phenols/COD/NH3/TOC/TOX/NO3+NO2/TKN/T.PHOS, H2SO4 (pH<2); Metals, HNO3 (pH<2); CN (NaOH or NaOH/Asc Acid) (pH>12);

Diss. Sulfide, NaOH (pH>12); T. Sulfide, NaOH/ZnAc (pH>12)

P1003896_Battelle_JPL-GW-4Q10 _ G005862_JPL GWM xls - Page 1 of 1

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

10/25/10 1:19 PM




Client :
Project Name :

Battelle
JPL-GW-4Q10

COLUMBIA ANALYTICAL SERVICES, INC.

Project Number : G005862 / JPL GWM

Sample Matrix :

Prep Method : None
Analysis Method : 7196A
Test Notes :

WATER

Analytical Report

Chromium, Hexavalent

Service Request :
Date Collected :
Date Received :

Dilution Date
Sample Name Lab Code PQL MDL Factor Extracted
MW-13 P1003896-001 0.010 0.004 1 NA
Method Blank P1003896-MB 0.010 0.004 1 NA
J Estimated concentration. The result is less than the PQL but greater than the MDL.

Approved By

Date :

P1003896
10/19/10
10/20/10
Units : mg/L (ppm)
Basis: NA
Date/Time
Analyzed Result
10/20/10 10:50 0.009
10/20/10 10:50 ND

Result
Notes

I

Report By:SAnderson

Al ?%A/

| 0/;,7/0 /f/ 0



Client:
Project:

Title:
Analyte:
Method:
Units:

Sample Name

ICB
CCBI

Approved By:

ICCBMDL/120594

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Battelle
JPL-GW-4Q10 / G005862 / JPL GWM

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

o ?%A,

P1003896wetSAl - genqecbl 16/20/10

Service Request: P1003896
Date Analyzed: 10/20/10

Result

ND
ND

Date: / O/AD/// 0

WBMIX.XLT



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Battelle Service Request: P1003896
Project: JPL-GW-4Q10/ G005862 / JPL GWM Date Analyzed: 10/20/10
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 0.0579 0.0589 102 90-110
CCVI 0.0579 0.0598 103 90-110

CCVIA/120594

Approved By; e ’JZ%,‘ Date: /D/?O/o

P1003896wetSA | - genqeev 10/20/10 WBMIX.XLT



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request:  P1003896
Project Name : JPL-GW-4Q10 Date Collected : NA
Project Number :  G005862 /JPL GWM Date Received : NA
Sample Matrix : WATER Date Extracted : NA

Date Analyzed : 10/20/10

Laboratory Control Sample Summary
Inorganic Parameters

Sample Name :  Laboratory Control Sample Units :  mg/L (ppm)
f.ab Code : P1003896-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 0.0412 103 90-109

Result
Notes

Approved By Kﬁ/{,&(_,, ?5[//(/1 Date : /Z;/{},D/;O

Report By:SAnderson



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request : P1003896
Project Name : JPL-GW-4Q10 Date Collected : 10/19/10
Project Number : G005862 / JPL. GWM Date Received : 10/20/10
Sample Matrix :  WATER Date Extracted : NA

Date Analyzed : 10/20/10

Matrix Spike/Duplicate Matrix Spike Summary

Sample Name :  MW-13 Units : mg/L (ppm)
Lab Code : P1003896-001MS P1003896-001DMS Basis: NA
Test Notes :
Spike
CAS Relati

Prep Analysis Spike Level Sample Spike Result Recovery Acceptance Pzracelr‘;f Result
Analyte Method Method PQL  MS DMS Result MS DMS MS DMS  [imits Difference Notes
Chromium, Hexavalent None T196A 0.010 0.0500 0.0500 0.0089 0.0569 0.0569 96 96 78-112 <] J

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

L VO ¥)

Report By:SAnderson
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{3 Analviical Servicas- 12
i pH Run Log
~ Service Reguest #(s): 25;’57/} ( (.
i Time: 100

Sampile VYWR lot # Exp. Slope Prep.Run #
g pH 2 Buffer /G- NACTILS | 5 N B——

oH 4 Buffer s y-050/100)0 5/ 3 /1 G7¢( (" Run#

pH 7 Buffer S 050/ 00 1] 515 7705 -
a pH 10 Buffer | SR2AY 050/ 00 Q/M@///

i /

ph in liquid: (1) S0408, (2) 9040C pH in solid: (3) 904EC, (4) 90450 (Note method number in column labeled # beiow )

pH adjustment:(5) 7186A.(6) 7199 (Note method # In column labeled # )
; Sample # pH Temp. °C Sample # pH Temp. °C
jlenzo0 |5 | 24081 H5 ‘ |

pH4000 |\ | 4.0/3 | 927
oH 7.000 | | 7422 225"
pH 10,000 |, \ I opoos) 230"

Iy L/w c/}\/

oz
Reft: s 120wt || L. o] 227 |

= [ 7> A

mczt}(ﬂ L0 / ‘ (f %/ ﬁ’/ \
IVEY 7 AR )

\
1N A
(< \
N fg\}\{&M \ \

! A :

pH Aciustments: X 7196A: Diluted/Conc H,S0,£00 49757 EXP: ///,710//&7/
7199A; Diluted NaOH =EXP:
Comments:

" Soil or Solid prep: 1:1(wt:vol) with DI water: ™ Samples received past recommended hold time.
Date buffers and filling solution changed: /0 // K &
Note: ATC probe used; therefore, temperature correction oaloulatfon is not necessary.

Analyst: } ?/”/ | Date: /.{?/W/Q
Reviewer: % Date: / @éﬁ /)’%D oH.XLS




Hexavalent Chromium (Liquids}

g Columbia : 34
¢ Analytical Services- Method EPA 7196A |
ir:we Request#(s): /Z 4 (] Run#: :;:2;;2/ L)/ g

Stock#: 7j7/”/¢?/ /057/ 7/’/@4,/’/7’/ @(//”3//; Prep Run#: F S —— ’ 3 S
g‘V/CCV# §24 14/ /00> /’;//ﬂ é‘i(ﬁg/w EX ////J Conc. H,S0, Loty EMPO 799751/7‘ 2 //;79/ £
Coloring Reagent Reft: S22 /075 /0 =) Ve Y2 O

Working Curve: Frep Dilution | NA 0.05/50 0.25/50 0.3/50 Corr. Cocfy.

l i ﬁ?-gi,.? ] 0.6 779954 &
E \ ’ie\ Cm:rfcted

» Sample \’L\ Absorbance|  ADS Results - | QA/QC - %R

, Sample # Vol.(mL)| Dilution\ \ Bkg. | @ 540nm | (minus bkg.) me/L / RPD

51 P /z?m/ — \Nowp | vooo | 2000 o 0000869 | 40 0K ]
S e 0057 | T — rooo0| Qoo | 0060 0.0559 | 0277
g A / — ] 0. 000 0.000 | p.000 | ao0osEG Lo (Z/c;/P
54 (s g || — |00 9042 4042 | 0,042 JO5F-
S| 359640/ — | A0 0. 007 | 000 . po 53950
g@‘ T )OS o - /(”) 00\ 0 037 | 0, 03() o 0383 ‘?‘3%
il VAL ACY I — A0 r.05% | 055 0, 0509 %% / 200
i NN A — A 000058 | 0,055 0.0567] AL Sk,
| ccv) 0,057/ — letpavlo.oes | g | 0058 w54
Bt/ LT o wol 0 000 5 oc0 s, wozd Za o

, >~ | 7 A [/
~_ S S s
N~ 1/ |

~ |

pH Requirement:  Method 7196A (2 = 0.5) * Samples filtered prior to pH adjustment
ICV/CCYV spiked with Sl mlof S24A019/602- 1 50 mi of pH adjusted DI WATER (T.V.=& V/f/ppm)
MS/MSD spiked with 0.05 ml of s24/7¢/5/0¢/ *+ 10 ml of pH adjusted sample (T.V.= (.05 ppm)

g - LCS spiked with 0.2 mlof /- 150 mlof pH adjusted DI Water (T. ‘y = 0. ()4 ppm)

Verification Standard Spiked o 3 mi of Sztff/wd//ﬂg? * 10 ml of Sample (T.V.=_0i0 % ppm)

Comments: e
] Prepared By: Date/Time: / 0/9{7 // (4 C&)/ 735
L ’ / >
o Analyzed By: é,./{)/ Date/Time: _/U/20 /)0 (& J(15 0
Reviewed By: /ZK Date: //O/é? é/;l 2
s/

Cr6LIQ .xls
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CS Columbia
Analytlcal Services™ 2655 park Center Drive, Suite A, Simi Valley, CA93065 | 805.526.7161 www.caslab.com

LABORATORY REPORT

October 21, 2010

David Conner

Battelle

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

RE: JPL-GW-4Q10/ G005862 / JPL-GWM
Dear David:

Enclosed are the results of the samples submitted to our laboratory on October 19, 2010. For your reference, these
analyses have been assigned our service request number P1003880.

All analyses were performed according to our laboratory’s NELAP-approved quality assurance program. The test
results meet requirements of the current NELAP standards, where applicable, and except as noted in the laboratory
case narrative provided. For a specific list of NELAP-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.

Sue Anderson
Project Manager

10f 20
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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: P1003880
Project: JPL-GW-4Q10/ G005862 / JPL-GWM

CASE NARRATIVE

The samples were received intact under chain of custody on October 19, 2010 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: P1003880
Project ID: JPL-GW-4Q10/ G005862 / JPL-GWM
Date Received: 10/19/10
Time Received: 15:40

©

(&)

Time §

Client Sample 1D Lab Code  Matrix Collected Collected =
MW-7 P1003880-001 Water 11:08 X
MW-16 P1003880-002 Water 13:45 X

P1003880_Detail Summary_1010201714_SA.xls - DETAIL SUMMARY

30f20
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CA LUFT
ASTM
BTEX
CAS Number
CFC
CRDL
DLCS
DMS
DOH or DHS
EPA

GC
GC/MS
ic

ICB

cv

LCS
LUFT

M

MDL
MRL

M

MTBE
NA

NC

ND

NTU

ppb

ppm

MO 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, IIA, 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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aE
bomﬁ%ﬂm“ 2655 Park Center Drive, Suite A
Comvicos~  Simi Valley, California 93065

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

An Employee - Owned Company

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

Page IP of m

Requested Turnaround Time in Business Days (Surcharges) pl
1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) 5 Day (25%)

8.

0 Day - mﬂmnamﬁv

CAS Projact No. .
Yloo3%%0

Oogn m & Address (Reporting Information)

\%sw
S\ 43201

Wbﬁ \
Colvmbys

Project Name

NPL-Elp - 4410

Analysis Method and/or Analytes

CAS Contact:

Preservative Code

Preservative Key

0 None

Project Number

GOOSEL2 [IPL oM

Project Mangger .
om\s\m Yy,

P.O. # / Billing fform

214375 / @Mm\\@

Phone

(14 726BLL oY 458 bb41 &

505 \A.\G Awve
Nt.ﬁmtw OH 4320 |

Emall >Q%mmm for mom:: Reporting

h R\\\% b\n

rmcoﬁoé
1D Number

Date
Collected

Client Sample ID

Sampler (Print & Sign)

UEKKR\

P

Number of

Matrix Containers

Oo__QOa

Volatile Organics GC/MS

624 (1

Oxygenates [1 TPH Gas [

82608 [

TPH Gas 8015B 0

TPH Diesel Low Level 80158 [} (Subcontracted)

BTEX 8021B (1 MTBE 8021B[1]
TPH Diesel 8015B [ (Subcontracted)
TPH FC 18015M (Subcontracted)
Semi-Volatile Organics GC/MS

625 1 8270C [ (Subcontracted)

HCL

HNO3
H2S04
NaOH

Zn Acetate
Asc Acid
QOther

~N o U R WN =

Remarks

AW -7

2l

Al | 1P

M) - b Vi

& | Ad
1345 | AL

X X}/Wam/mf (r (7196) 1O

A ] G

1P

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

Tier Hl - (Data Validation Package) 10% Surcharge V\

MRL required Yes / No

EDD «@nc:@% No

Project Requirements (MRLs, QAPP)

Tier Il - (Results + QC) Tier V - {client specified) MDL / PQL / J required Yes / No Type: !
" 2.
Relinquished by (Si ) \ P4 ; ime: 44 i (S 4.7 ime; .
elinquished by: ( _@:mﬁcﬂmvl\\ ‘ w@,mm\ \&.\\Q .:Bm\*.N\v Received by: (Signature) @%\NJN\@ jﬂmkv\c\!w
Relinquished by: (Signature) { w »fm T IR oy ﬁﬂﬁw \ omﬁ, q \ o jgwm 4.0 Cooler / Blank / lce / No lce

Relinguished by: {Signature)

Date: Time:

Regeived by: (Signature)

s Datb:

Time:

oy

ﬂmBntE«m. g
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£S Columbia )
Analytlcal Services™ 2655 park CelneteADrive, Suite A il KaEgrcr;T]A93065 805.526.7161 www.caslab.com

Client: Battelle

ample Acceptance

Work order:

Project: JPL-GW-4Q10 / G005862 / JPL-GWM

P1003880

Sample(s) received on: 10/19/10 Date opened: 10/19/10

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

by: 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 Was a chain-of-custody provided? O O
5  Was the chain-of-custody properly completed? O O
6 Did sample container labels and/or tags agree with custody papers? O O
7 Was sample volume received adequate for analysis? O O
8  Aresamples within specified holding times? O O
9 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 2 °C
10  Was a trip blank received? o 0O
Trip blank supplied by CAS:
11 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
12 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
13 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? o 0O
14  Badges: Are the badges properly capped and intact? o 0O
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
P1003880-001.01 125mL Plastic NP
P1003880-002.01 125mL Plastic NP
Explain any discrepancies: (include lab sample ID numbers):
*Required pH: Phenols/COD/NH3/TOC/TOX/NO3+NO2/TKN/T.PHOS, H2504 (pH<2); Metals, HNO3 (pH<2); CN (NaOH or NaOH/Asc Acid) (pH>12);
Diss. Sulfide, NaOH (pH>12); T. Sulfide, NaOH/ZnAc (pH>12) RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)
P1003880_Battelle_JPL-GW-4Q10 _ G005862 _ JPL-GWM.xIs - Page 1 of 1 10/21/10 4:09 PM
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Client :

Project Name :
Project Number :
Sample Matrix :

Prep Method :

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle
JPL-GW-4Q10
G005862 / JPL-GWM
WATER

None

Analysis Method : 7196A

Test Notes :

Sample Name

MW-7
MW-16
Method Blank

Approved By

Lab Code

P1003880-001
P1003880-002
P1003880-MB

Analytical Report

Chromium, Hexavalent

PQL

0.010
0.010
0.010

Dilution
MDL Factor

0.004
0.004
0.004

Report By:SAnderson

e Rip—

70f20

1
1
1

Date :

Service Request :
Date Collected :
Date Received :

P1003880
10/19/10
10/19/10

Units : mg/L (ppm)
Basis : NA
Date Date/Time
Extracted Analyzed Result
NA 10/19/10 17:00 ND
NA 10/19/10 17:00 0.029
NA 10/19/10 17:00 ND

Result
Notes

jobs o



Client:
Project:

Title:
Analyte:
Method:
Units:

Sample Name

ICB
CCBI
CCB2

Approved By:

ICCBMDL/120594

Battelle

JPL-GW-4Q10/ G005862 / JPL-GWM

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

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

7196A
mg/L (ppm)

PQL

0.010
0.010
0.010

MDL

0.004
0.004
0.004

Service Request: P1003880
Date Analyzed: 10/19/10

Result

ND
ND
ND

P1003880wetSA | - genqeebl 10/20/10

e %{\)ﬁw
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Battelle Service Request: P1003880
Project: JPL-GW-4Q10/ G005862 / JPL-GWM Date Analyzed: 10/19/10
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 0.0579 0.0598 103 90-110
CCV1 0.0579 0.0598 103 90-110
CCV2 0.0579 0.0608 105 90-110

CCVIA/120594

Approved By: M. pate:  /0/20 /1P
o il

P1003880wetSA1 - genqeev 10/20/10 WBMIX.XLT
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request : P1003880
Project Name : JPL-GW-4Q10 Date Collected : NA
Pr()ject Number : G005862 / JPL-GWM Date Received : NA
Sample Matrix : WATER Date Extracted : NA

Date Analyzed : 10/19/10

Laboratory Control Sample Summary
Inorganic Parameters

Sample Name :  Laboratory Control Sample Units :  mg/L (ppm)
[.ab Code : P1003880-LCS 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 0.0400 100 90-109

Result
Notes

Approved By %M[,(_/ IBZ{/(/ Date : /p//éal/o

Report By:SAnderson
10 of 20



COLUMBIA ANALYTICAL SERVICES, INC.

P1003880
10/19/10
10/19/10
NA
10/19/10
mg/L (ppm)
NA
CAS Relative ,
Acceptance Percent Resglt
Limits Difference Notes
78-112 2

QA/QC Report
Client : Battelle Service Request :
Project Name : JPL-GW-4Q10 Date Collected :
Project Number : G005862 / JPL-GWM Date Received :
Sample Matrix : WATER Date Extracted :
Date Analyzed :
Matrix Spike/Duplicate Matrix Spike Summary
Sample Name :  MW-7 Units :
Lab Code : P1003880-001MS P1003880-001DMS Basis :
Test Notes :
Spike

Prep Analysis Spike Level Sample Spike Result Recovery
Analyte Method Method PQL MS DMS Result MS DMS MS DMS
Chromium, Hexavalent None T196A 0.010 0.0500 0.0500 ND 0.0509 0.0499 102 100
Approved By %A/U/L/ ?M/ Date :

o J

Report By:SAnderson
11 of 20
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¢ Columbia

pH adjustmeri:!

pH in liguid: (1) 80408, (2) 9040C pH in solid:
Z) 7186A,(6) 7199 (Note method # In column labeled # )

Analytical Services~ 11
p%—ﬁ Run Log
-v /“‘ I C \/fﬂ )
Service Reguest #(s): 4 f’f?f:85 /\SL
Time: 095 ,
Sampie | VWRIot# Exp. Siope Prep.Run #
pH 2 Buffer s 11200500/ V5000, :
pH 4 Buffer 7,;‘;:27’/1’473(?’/ 1007 L5 q g {J Run#
pH 7 Buffer 90 0201 02| 737 /72 10l
pH 10 Buffer < /030000 ) /20 /) )
i 7/ J

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

Sample # pH Temp. °C Sampie # pH Temp. °C
pH2.000 | 5 | 2000 | 2247 E TESO-TZo) 5| 2 //’J’ > 7
pH4000 | | 403 | p" W 4200 5 | <45 | 2270
pH 7.000 70045 22057 |
pH 10.000- | 92980 | 227 V o\
et AT | 2.7/ | 50 || \ &
AT HzC 2090 | 24" i
I 7000 | L TGA | a2l 0
:77‘/1//‘(;:“' /60 g ] Q ;‘ UU\J
oM Doopol B2 (, S| =D - (WX
587500 L T 27/ 8 /AL bal (LY
—20/ | |1/ 7 U /72 AN
| -5.0/ 235 | y.5°
| -4/ [ 7021 [/
Sy /\ // AL
| 6.9/ 9) /;'2‘/‘"‘”
N =70/ AR & \
255014/ | JJ | /557 /ff:z/ ’ |

pH Adjus'{memc

Comments:

7196A Diluted/Conc H,S0, cup HLst EXP:
_ 7199A: Diluted NaOH

7
e

10

EXP:

O[EL/

* Soil or Solid prep: 1:1(wt:vol) with DI water: ** Samples received past recommended hold time.

Date buffers

and filling solution changed:

Note: ATC probe used; tz

Analyst:

//

10 /18]1Y

Reviewer:

Date:

12 of 20

refore, temperature correction calculation is not necessary.
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Hexavalent Chromium (Liquids)

g Columbia _ 32
A= Analytical Services®  Method EPA 7196A ,
arvice Regquest#(s): ;%;’“_ZC; /?f%m (i ) Run#: A2/ Lﬂ/ L"'/ /,%,/« /ﬁ?ﬁ%z
Stocki: S22 0 19/00) T E BN A7 "f' /f Prep Run#: - p
gwccw S0/ G/ 1/3} TV SR 67(/ / /1, Conc. H,S0, Lott:_ i) L9251  X)f°/ ’//J //,,/
Coloring Reagent Ref#:. GIL 0/ G/ 552/4,7 C/}X"J v ”3’
Working Curve: Prep Dilution NA 0.05/50 0.25/50 0.5/50 Corr. Coeff.

Concentration mg/L 0.00 0.01 0.05 0.1 ? O
g Absorvance (@ 540 nm 2,000 O 00 D06 | 0, /0/ 9. 75787220 /
I;g \ o\ Corrected

Sample \'&g\ Absorbance| Abs. Results - | QA/QC - %R

Sampie £ VolL(mL)| Dilution\ \ Bkg. | @ 340nm | (minusbke)| — mg/y / RPD

AP [Jmll — v 0,700 8.000 | 000 leecozoo | L5007

B AN % 7./ R v, 0000\ 2,060 | 0060 | ¢ 0578 | pzis
i WA — 2 2L 0.000 | g 020 | povo32e | o (04
i Lo g | | T ot | 2 040 | p.oefp| o oipd) OZE
| 2070 -/ 0/ — |\ TlpowOlo.cco | p.000 | o toozz0, 2O 4204/’

6 40/ Yy — V10000 0053 | 2 083 fUEPT | N 6{2, 7
0 MP 4 — [T o.wd 0053 pos3] 0.0529 /6%
i | -2 — | /0.000| 0.000 | 2800 | o bpozn| LAY
L / l ,,,,,, . // " (7‘1 ’)”’"‘1\‘ . i{:; oV P Yo' ’ /,,7 ‘/ V! ey C/ /

9 ‘ / ;/ 0,035 - A e O L (ol J. 05 S
% | <5<i 0/ — | VNopdd| 0000 | O0.600 | 0009320 L0 e
u | -y | 1= Voo 0000 o.coo]pveese] 2000y
% Jo =0/ — |, S00/ | 0003 p.0p2| 000230 | Lo IEY
sl V) 00979 /,ﬂ///t/ SNooado | 0,060 0.0p0 | 0.65% | /z,/z

i 5 7 ’ , Py o~ f P . . - :

5! — W ado?) 0. 0700 0.000 | p.oces 20 ,1 0. (/” LY
5| 3879 1.0/ — |/ ppzv| 0.000 | 0.000 | T
e U — |/ a o0 o oo 0,000 / /
A S50 - 40/ v | = WVado] 0.000] o D] J/

pH Requirement:
ICV/CCYV spiked with

Method 7196A (2 £

‘erification-Standard Spiked

Comments

0 A

mi of

6.5) * Sampies fﬂtered prior to pH adjustment

470 mlof 524-1014)00) 50 mi of pH adjusted DI WATER (T.V.=A0577ppm)

MS/MSD spiked with 0.05 ml of 524-J¢[4 /0 )/ + 10 ml of pH adjusted sampie (T.V.= 0.05 ppm)
LCS spiked with 0.2 mi of }, + 50 ml of pH adjusted DI Water (T.V.= 0. 04 ppm)

710 ml of sample (T.V.=_Z 0/"ppm)

;}{/ =

Prepared By:

%(‘//

Analyzed By:

K

Reviewed By:
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Hexavalent Chr()mium (Liquids)

Cgiumbia
Analytical Services® = Method EPA 7196A ,
f - aRYEY iy
g«ervxce Request#(s): ’/? /i/ (X \)/(“ ; Run#: {;‘7/ ‘ 1%(
Stock#: O 100G 00 T /[7 }//1/ F}/‘ //’// i Prep Run#: — f
gcv/ccv# S SR T 057, il X ///,7//5/ Conc. H,SO, Lotz Z7VI[) g8y EXP. ///45/ &7
Coloring Reagent Ref#: S2HYGIN O3 EXP: ///:;l 50
Working Curve: Prep Diturion NA 0.05/50 0.25/50 0.5/50 Corr. Coef}.
Concenration mg/L 0.00 0.01 0.03 0.1 I Ry,
§ Absorbance @ 540 nm & 070 2000 0.0/ 0. /07 o 7IE7Z /L/
g Corrected
. Sample ‘\\ Absorbance| Abs. Results - | QA/QC - %R
; Sample # Vol.(mL)| Dilution\ Bkg. | @ 540nm | (minus bkg.) me/L / RPD
i ,47(2’ 2N . / e i e / r Y s ; e . O/,// ’ ;
| 80~/ 0 S sy il — A0 005 | ol | 0.0509 | 0270 Pl
e o g 0 CIY f e T — T = N Tl mac) “
2 /oM ;g/;f?z?o‘sw 1| N dd 0040 0.050 | 0 0L A C;a 47
/ T — — — —
L, / ~*,,»:7’< / ! T Yocco| 0.609| 0,027 10,0727/
i P & =y o a -
J NS 2008 — wTrood o, COA o062 00605 | 0950 Kg
! 77 .. b e - - oy Ay ~ ,ﬁ) “(w
: j( VA 0. 0587 _ teael o/ | ccerlodéls | jos
o ((H- g | = L oaol poog | 00000 00032 | L000Y
7
7
- \
i i
5 |
ko N
i /»L/‘(f 7 f P / ¥ o Y e ;”/ / A
n N SHE AT o2 |
|
2 N\ E
13 x
4 \ L
15 \
i
(6 |
17 1

pH Requirement:
ICV/CCY spiked with

Method 7190A (2
/”) () miof 6&)4

= 0.5 ) * Sampies filtered prior to pH adjustment
G106 72-+ 50 mi of pH adjusted DI WATER (T.V.=C:057°] ppm)
MS/MSD spiked with 0.05 ml of 524 f] 00/ 1 10 ml of pH adjusted sample (T.V.= 0.05 ppm)

.74
A

Analvzed By:

Reviewed By:

LCS spiked with 0.2 mi of ‘ * 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm)
"VerificationStandard Spiked {)\?5 mil of ~§ZLH¢3@] 001 710 miof sample (T.V.=____ ppm)
Comments ( \} W
= T
%(’ 7T
Prepared By: Date/Time: /763, /{/@ /(A

Date/Time: /(:/ //é/ ///ﬂ(.ﬂ f/{”‘/‘i

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

LABORATORY REPORT

October 21, 2010

David Conner

Battelle

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

RE: JPL GW Mon 4Q10/ G486090
Dear David:

Enclosed are the results of the samples submitted to our laboratory on October 19, 2010. For your reference, these
analyses have been assigned our service request number P1003879.

All analyses were performed according to our laboratory’s NELAP-approved quality assurance program. The test
results meet requirements of the current NELAP standards, where applicable, and except as noted in the laboratory
case narrative provided. For a specific list of NELAP-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.

Sue Anderson
Project Manager
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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: P1003879
Project: JPL GW Mon 4Q10 / G486090

CASE NARRATIVE

The samples were received intact under chain of custody on October 19, 2010 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: P1003879
Project ID: JPL GW Mon 4Q10 / G486090
Date Received: 10/19/10
Time Received: 15:40
©
(&)
. <
Date Time ©
Client Sample 1D Lab Code  Matrix Collected Collected =
MW-21-5 P1003879-001 Water  10/19/10 09:21 X
MW-21-4 P1003879-002 Water  10/19/10 09:45 X
MW-21-3 P1003879-003 Water  10/19/10 10:10 X
MW-21-2 P1003879-004 Water  10/19/10 10:49 X
MW-21-1 P1003879-005 Water  10/19/10 11:20 X
DUPE-01-4Q10 P1003879-006 Water  10/19/10 00:00 X
EB-01-10/19/10 P1003879-007 Water  10/19/10 11:08 X
P1003879_Detail Summary_1010201704_SA.xls - DETAIL SUMMARY PEF_Detail.xls
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CA LUFT
ASTM
BTEX
CAS Number
CFC
CRDL
DLCS
DMS
DOH or DHS
EPA

GC
GC/MS
ic

ICB

cv

LCS
LUFT

M

MDL
MRL

M

MTBE
NA

NC

ND

NTU

ppb

ppm

MO 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, IIA, 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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» Water & Soil - Chain of Custody Record & Analytical Service Request  page / of _/

Golumbia 2655 Park Center Drive, Suite A
Analytical o -
Sarvices™ Simi Valley, California 93065
An Employee - Ownied Company Phone (805) 526-7161 Requested Turnaround H::m in wcwmwmmm Days Awmasmammv v_mmmm circle CAS Prgject zo. .
Fax (805) 526-7270 1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) 5 Day {25%) 10 Day - Standard wﬁu@ wwﬁn\ﬁ
Analysis Method and/or Analytes CAS Contact:
Company Name & Address (Reporting Information) Project Name
m\ﬁﬂd‘@ﬁ.rhﬁl ] Preservative Code Preservative Key
2ot AD ot AL, 35 P guy Mop) Yao 17 0 None
Project Number =) 1 HCL
N DisTo, A W\N\\ 4 £ 2 HNO3
G-yLp9o P £ 3 H2S504
Project Manager P.O. # / Billing Information m Wm . 4 NaOH
o el
IHRVID CorNeETe 43R %Nrmu\\n\\ " aEk 2 gl 3 5 Zn Acetate
Phone Fax 77l GEAALD TV g §8B|E = g \W’/y 6 Asc Acid
L 525 AIA- ALE I EEIE RN 7 Other
P 724-7311 Coppties ot 95201 28 8251 8 s NS
: ; GOln=ln 3] = 1682
Email Address for Result Reporting M Rmmi%%ﬁo%\ 2 | % |w_ 8 mn
= o O o 0 o O &)
c8lEsm®-A}l © led
\ - N(I\B\th\v\\w _ o2l8gss| 0 [EN
7 O=lagl88lo |Ea
Client Sample 1D Laboratory Date Time Matri Number of {2 5] O vt F=f=f I o Remarks
P ID Number | Collected | Collected x Containers m w WW W W W m %
(=215 Qs gt | v/ | 4 Y S
w=-2/- N! N\\V 9944~ / X o
M2l -3 g 1010 / p-
pMuy=2) = ﬂﬁmﬂu 1049 / b
21— & 1/20 / X
Dpe -0 4810 Olv |-— | ¥ / A Yy pL/cpre”
; “ 0,
B0 -10/19 [o| DV A 108 | W / Y- Eor iz Zipk
Report Tier Levels - 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:
S P
Relinquished by: ﬁ%v%hwv\ . \PUNW Time: Received by: (Signature) &/\/ \“9?% _uwnmw; fﬂ j:%
Relinquished by: (Signat avm § ] i T e J:WN%@ R i » JN anm\ o \w\% q_w_ﬁm& " | Cooler / Blank / Ice / No Ice
Relinquished by: (Signatutef Date: Time: Receiled by: (Signature) » e’ e ~. Date: | Time: ) v Qmﬁm\ .
femperature C




£S Columbia
Analytical Services~

Client: Battelle

2655 Park Center Drive, Suite A_Simi Va CA 93065
ampeie Acceptance ECK F—Egrm

Work order:

Project: JPL GW Mon 4Q10 / G486090

805.526.7161

P1003879

www.caslab.com

Sample(s) received on: 10/19/10

Date opened: 10/19/10

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 Was a chain-of-custody provided? O O
5  Was the chain-of-custody properly completed? O O
6 Did sample container labels and/or tags agree with custody papers? O O
7 Was sample volume received adequate for analysis? O O
8  Aresamples within specified holding times? O O
9 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature °C  Blank Temperature 2 °C
10  Was a trip blank received? o 0O
Trip blank supplied by CAS:
11 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
12 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
13 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? o 0O
14  Badges: Are the badges properly capped and intact? o 0O
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
P1003879-001.01 125mL Plastic NP
P1003879-002.01 125mL Plastic NP
P1003879-003.01 125mL Plastic NP
P1003879-004.01 125mL Plastic NP
P1003879-005.01 125mL Plastic NP
Explain any discrepancies: (include lab sample ID numbers):
*Required pH: Phenols/COD/NH3/TOC/TOX/NO3+NO2/TKN/T.PHOS, H2SO4 (pH<2); Metals, HNO3 (pH<2); CN (NaOH or NaOH/Asc Acid) (pH>12);
Diss. Sulfide, NaOH (pH>12); T. Sulfide, NaOH/ZnAc (pH>12) RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)
P1003879_Battelle_JPL GW Mon 4Q10 _ G486090.xls - Page 1 of 2 10/21/10 2:25 PM
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Columbia

AN

Analytical Services* osssp rk %eirétel&gcr:ig%t%ﬂtgeA imi Yolley, CA93065 | 805.526.7161 www.caslab.com
Client: Battelle Work order: P1003879
Project: JPL GW Mon 4Q10 / G486090
Sample(s) received on: 10/19/10 Date opened: 10/19/10 by: MZAMORA

Lab Sample ID Container

Description

Required
pH *

Received
pH

Adjusted
pH

VOA Headspace
(Presence/Absence)

Receipt / Preservation
Comments

P1003879-006.01 125mL Plastic NP

P1003879-007.01 125mL Plastic NP

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

*Required pH: Phenols/COD/NH3/TOC/TOX/NO3+NO2/TKN/T.PHOS, H2S04 (pH<2); Metals, HNO3 (pH<2); CN (NaOH or NaOH/Asc Acid) (pH>12);

Diss. Sulfide, NaOH (pH>12); T. Sulfide, NaOH/ZnAc (pH>12)

P1003879_Battelle_JPL GW Mon 4Q10 _ G486090.xls - Page 2 of 2

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

10/21/10 2:25 PM
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Client :

Project Name :
Project Number :
Sample Matrix :

Prep Method :

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle

JPL GW Mon 4Q10
G486090

WATER

None

Analysis Method : 7196A

Test Notes :

Sample Name

MW-21-5
MW-21-4
MW-21-3
MW-21-2
MW-21-1
DUPE-01-4Q10
EB-01-10/19/10
Method Blank

Lab Code

P1003879-001
P1003879-002
P1003879-003
P1003879-004
P1003879-005
P1003879-006
P1003879-007
P1003879-MB

Analytical Report

Chromium, Hexavalent

PQL

0.010
0.010
0.010
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
0.004 1
0.004 1
0.004 1

Date :

Approved By J{M.M/ ?\)g/ﬂ_ﬂ

Report By:SAnderson

8 of 21

Service Request : P1003879
Date Collected : 10/19/10
Date Received : 10/19/10

Units : mg/L (ppm)
Basis: NA
Date Date/Time
Extracted Analyzed Result
NA 10/19/10 17:00 ND
NA 10/19/10 17:00 ND
NA 10/19/10 17:00 ND
NA 10/19/10 17:00 ND
NA 10/19/10 17:00 ND
NA 10/19/10 17:00 ND
NA 10/19/10 17:00 ND
NA 10/19/10 17:00 ND

1oho o

Result
Notes




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Battelle Service Request: P1003879
Project: JPL GW Mon 4Q10 / G486090 Date Analyzed: 10/19/10
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

/

Approved By: ”K A /KZWL/. Date: ? 20//0

ICCBMDL/120594

P1003879wetSA 1 - genqeebl 10/20/10 WBMIX.XLT
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Client:
Project:

Title:
Analyte:
Method:
Units:

COLUMBIA ANALYTICAL SERVICES, INC.

Battelle
JPL GW Mon 4Q10 / G486090

Initial and Continuing Calibration Verification (ICV and CCV) Summary

Chromium, Hexavalent
7196A

mg/L (ppm)

QA/QC Report

Service Request: P1003879
Date Analyzed: 10/19/10

True Percent Acceptance

Sample Name Value Result Recovery Criteria
ICV 0.0579 0.0598 103 90-110
CCV1 0.0579 0.0598 103 90-110
CCV2 0.0579 0.0608 105 90-110
Approved By: /,Kﬂ/\/{/f ? V‘/L_. Date: /0 20/7/0
CCVIA/120594 J 0 / /

P1003879wetSA1 - genqeev 10/20/10 WBMIX.XLT

10 of 21



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request : P1003879
Project Name : JPL GW Mon 4Q10 Date Collected : NA
Project Number :  G486090 Date Received : NA
Sample Matrix : WATER Date Extracted : NA
Date Analyzed : 10/19/10
Laboratory Control Sample Summary
Inorganic Parameters
Sample Name :  Laboratory Control Sample Units:  mg/L (ppm)
Lab Code : P1003879-LCS 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 0.0400 100 90-109

Result
Notes

Approved By »ﬁ{ﬂ/u/t/ 2% Date : /0/4’8/&0

Report By:SAnderson
11 of 21



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Battelle Service Request : P1003879
Project Name : JPL GW Mon 4Q10 Date Collected : 10/19/10
Project Number : G486090 Date Received : 10/19/10
Sample Matrix : WATER ‘ Date Extracted : NA

Date Analyzed : 10/19/10

Matrix Spike/Duplicate Matrix Spike Summary

Sample Name :  MW-21-5 Units : mg/L (ppm)
Lab Code : P1003879-001MS P1003879-001DMS Basis : NA
Test Notes :
Spike .
Prep Analysis Spike Level Sample Spike Result Recovery AccS[i\tzslnce l;:iitel:: Result
Analyte Method Method PQL MS DMS Result MS DMS MS DMS Limits  Difference  Notes

Chromium, Hexavalent None T196A 0.010 0.0500 0.0500 ND  0.0529 0.0529 106 106 78-112 <]

Approved By J{M/A,. KZVM Dac: //'{,4)/0

Report By:SAnderson
12 of 21
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pH Run Log

Service Request #(s): ’77/, i

Time: 095
Sampie VWR lot # Exp. Slope Prep.Run #
pH 2 Buffer Sih 1200 G0 L) 5 ;zg///

DH 4 Buffer o001 00 L K5 /) v Run#
pH 7 Buffer -] ) O //;;// = q(g» Li
pH 10 Buffer S A/ OB0/00 )Y S/ 20 /)

77

pH in liguid: {1) 80408, (2) 9040C pH in solid:
{2 7196A,(6) 7199 (Note method # In column labeled # )

pH adjustment

{3)9045C, (4 ) 9045D (Note method number in coiumn labeled # below )

Sample # pH Temp. °C Sampie 4 pH Temp. °C

pH2.000 5 | 20 FEIOLo) 5 | 2 p02 | T

pH4.000 | | 4003 JU 200 5 |2 O/Z | 2]

pH 7.000 7 0045 |

pH 10.000 - | 24 f’/é \ ~
Ret o b Y | 4 A7/ \ |
BT H20 269, \ | YA
A 2000 || LT3 \ ’ ) KU

ME 1ol \ YA
2i 2.o00] 5| 2 005l =957 AN
‘”}7” L0 T AHE N SRR V44 U
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g DH ,—-\duustmemcﬁ){ﬂ%ﬁ‘ Diluted/Conc H,S0, uw) Hist EXP:
: = 7199A; Diluted NaOH

!

Comments:

EXP:

=

* Soil or Solid prep: 1:1(wt:vol) with DI water: ** Samples received past recommended hold time.

Date buffers and filling solution changed:

Note: ATC prcbe

Analyst:

used; t

10 Jig]19

Reviewer:

A

‘?yfore. temperature correction calculation is not necessary.

Date: [l //’f///(/ )

(7

at

@
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Hexavalent Chromium (Liquids)

Columbia 3 2
Analytical Services®  Method EPA 7196A |
: — — e /T gy F IR0 R
g&rvice Reguest#(s): S (7’ v//é'gj v ;] Run#: 22/ At L/ ,a&ﬂf’ / Q’/’p‘{
Stockit: 524019700/ TELBM £ ENP: 7/‘f/{ /', Prep Run#: ‘
‘%gjv/ccv#f/y‘////f/ «///Cf’ TV=0. 580 éff/ e ,/ﬁ Cone. H,80, Lots: /)] 492501/  x)” ////{ //Zf
s Coloring Reagent Ref#: G /0 “)/KU - /3//‘3 /// 5’
Working Curve: Prep Dilution NA 0.05/50 0.25/50 0.5/50 Corr. Coeff.
Concentration mg/L 0.00 0.01 0.03 0.1 e AT
g Absorpance (@ 340 nm 0.000 a0 | J.0F &, /0] 0. 7FTEIEE /
i |
é \c Corrected
' Sample \GL Absorbance ‘ Abs. Results - | QA/QC - %R
Sampie # Vol.(mL)| Dilution\ \ Bke. | @ 540nm | (minus bkg) mg/L / RPD
; bed 1omll — v 2,000\ 6000 | 0000 loccozar | 22 209
i e O ——] SNl o oA Al s s A '
o 7 o p5 75 ) , — W00 p60 | 0060 | 00578 | pzS
%i ) Z/;Z] — Z// g,’? Lﬁc’:}[/ . éi»ﬂ’?é;‘/»(ff Vi / /’[’ 0. 000320 | 200 {/
| ;o0 f / ; - . ‘ « 2 ) - e - A } e )
Wl LS p. — Hog| 0090 pogp| o.opd w04
il zg)..;ff/ )./ — ;7,&;51 Cf’ 0.000 | p.C00 | o (0370|200 ma/
| — / oy o 7 A I . i e ,ﬁ/ 7
: -4/ ,»f/; X ng‘ ﬁ/’ﬂ/ 0 (/OO 0. 455 2 (5"5’5 Y/ é@? / é’r% /
o | — | / N g/ e e ) ) »
® ] O MSD L | 710000 0.053 pos3| O.0529 /6" "70 5/*“/»
% ’ / -2l | — N N0.000 | 0.000 | p000 | b0z | SO0 /
27 | |/ ) £ - 7 ey e
I / 200 VS oompng — |00 pbz0 2050 | 0.050/ e
I [ -30/ — \Vapao! o000 / D0 | po000 20 4?79‘"
I [ —Lif ./ | — 00| 0000 0.c00 | o 000320 2 M ;
! 7 i ) i y ) o~ oy oy /S g
b oo — oo 0003 | 0.0p2| 000230 | L0004
oy T /4 77 PR ) % s 7 {/’
sl AVl e 0570 S 0020 | 0,000 /5,«’,1.’/27(/ 0,057 /07
[ " - 7 ’/ My g . oy oy o i
iz} CJ/QL/ — | 4 (/57(/ 0. J7 0 0000 | p.ooo 270 /0. doy
& — / iy ol dl - T y ; TN R —
sl BETT .0/ — WV ppor 0. 000 | 0.c0C / /
’6 b 7/ S ool g ool o.dool ] [
| T580- 40/ 4 - V]| Z,}C"C"' o0.000 ) o .0 ly U
g pH Requirement:  Method 7196A (2 % 0.5) * Sampies filtered prior to pH adjustment
ICV/CCYV spiked with 4.0/ mlof 574 //a/q/oc//» 50 mi of pH adjusted DI WATER (T.V.=A057ppm)

MS/MSD spiked with 0.05 ml of 22/-/(14 [z? /710 mil of pH adjusted sampie (T.V.= 0.05 ppm)
LCS spiked with 0.2 m} of 50 mi of pH adjusted DI Water (T.V.= (.04 ppm)
erification-Standard Spiked 0. A mil of qu,ju 4 {ll(, 710 mi of sample (T.V.=_7. 07 ppm)

Comments: 70
e ) -
4
Prepared By: %V Date/Time: /[ /) L—?,/ ./ ( & //,/f/
2L :
Analyzed By: </~ Date/Time: // ’/ N ONNE 72
RN vi
Reviewed By: M Date: /ﬁ A’Z 0%
/ / I N
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y £

Hexavalent Chromium (Liquids)

‘e Analytical Services®  Method EPA 7196A |
fy(" % =g % A v.l’/)%,'!' S
geervice Request#(s): /{ 77 2 '5/(’ . ;7 Run#: P71 Y { A DAL T
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pH Regquirement:
ICV/CCYV spiked with

Method 7196A (2 = 0.5) * Samples filtered prior to pH adjustment

L/';ﬁ 0 miof S A4

LCS spiked with 0.2

mi of

0151002+ 50 mi of pH adjusted DI WATER (T.V.=(:657 ppm)

MS/MSD spiked with 0.05 ml of 524 () ﬁ 0G/ 1 10 ml of pH adjusted sample (T.V.= 0.05 ppm)

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

,/4Q

Reviewed By:

"Verification Standard Spiked 0.9 mi of §2H (MQ'U, {110 miof sample (T.V.= ppm)
Comments: (OJ
/x =
4. g p
Prepared By: >§" ~ Date/Time: S //‘/’/‘//C%&/ ’/”'4/{’3
T
Anpalyzed By: % o Date/Time: /0 7 5 /0 [ /f/ (700

Date:

f/&’/fzo/a
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