
 
 
 

     

 
 

  
 

ATTACHMENT 3: LABORATORY ANALYTICAL REPORTS 

This attachment contains the laboratory analytical reports prepared by Alpha 
Analytical Inc. of Sparks, Nevada and Columbia Analytical Services (CAS) of Simi 
Valley, California. 
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LABORATORY REPORT 


February 8, 2012 

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

RE: 1Q12 JPL GW Mon / 100006114 

Dear David: 

Enclosed are the results of the samples submitted to our laboratory on January 30, 2012.  For your reference, these 
analyses have been assigned our service request number P1200337. 

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

Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001. 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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Client:  Battelle      CAS Project No: P1200337 
Project: 1Q12 JPL GW Mon / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on January 30, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200337
Project ID: 1Q12 JPL GW Mon / 100006114

Date Received: 1/30/2012
Time Received: 13:51

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-21-5 P1200337-001 Water 1/30/2012 09:28 X

MW-21-4 P1200337-002 Water 1/30/2012 09:50 X

MW-21-3 P1200337-003 Water 1/30/2012 10:09 X

MW-21-2 P1200337-004 Water 1/30/2012 10:40 X

MW-21-1 P1200337-005 Water 1/30/2012 11:20 X

DUPE-1-1Q12 P1200337-006 Water 1/30/2012 00:00 X

EB-1-1/30/12 P1200337-007 Water 1/30/2012 11:01 X

SB-1-1/30/12 P1200337-008 Water 1/30/2012 11:12 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200337_Detail Summary_1202081637_RB.xls - DETAIL SUMMARY
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200337Battelle

1Q12 JPL GW Mon/100006114

Tests

P1200337-001.01

7196A

SMO / MZAMORA14401/30/12

P-37 / MZAMORA14411/30/12

In Lab / EIBARRA16501/30/12

P-37 / EIBARRA18181/30/12

P1200337-002.01

7196A

SMO / MZAMORA14401/30/12

P-37 / MZAMORA14411/30/12

In Lab / EIBARRA16501/30/12

P-37 / EIBARRA18181/30/12

P1200337-003.01

7196A

SMO / MZAMORA14401/30/12

P-37 / MZAMORA14411/30/12

In Lab / EIBARRA16501/30/12

P-37 / EIBARRA18181/30/12

P1200337-004.01

7196A

SMO / MZAMORA14401/30/12

P-37 / MZAMORA14411/30/12

In Lab / EIBARRA16511/30/12

P-37 / EIBARRA18191/30/12

P1200337-005.01

7196A

SMO / MZAMORA14401/30/12

P-37 / MZAMORA14411/30/12

In Lab / EIBARRA16511/30/12

P-37 / EIBARRA18181/30/12

P1200337-005.02

SMO / MZAMORA14401/30/12

P-37 / MZAMORA14411/30/12

In Lab / EIBARRA16511/30/12

P-37 / EIBARRA18191/30/12

P1200337-006.01

7196A

SMO / MZAMORA14401/30/12

P-37 / MZAMORA14411/30/12

In Lab / EIBARRA16511/30/12

P-37 / EIBARRA18191/30/12

P1200337-007.01

7196A

Page 1 of 2Intenal Chain of Custody SummaryPrinted 2/8/12 16:51 6 of 24
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200337Battelle

1Q12 JPL GW Mon/100006114

Tests

SMO / MZAMORA14401/30/12

P-37 / MZAMORA14411/30/12

In Lab / EIBARRA16511/30/12

P-37 / EIBARRA18181/30/12

P1200337-008.01

7196A

SMO / MZAMORA14401/30/12

P-37 / MZAMORA14411/30/12

In Lab / EIBARRA16511/30/12

P-37 / EIBARRA18181/30/12

Page 2 of 2Intenal Chain of Custody SummaryPrinted 2/8/12 16:51 7 of 24
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Sample Acceptance Check Form
Client: Battelle Work order: P1200337

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 1/30/12 Date opened: 1/30/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200337-001.01
P1200337-002.01
P1200337-003.01
P1200337-004.01
P1200337-005.01
P1200337-005.02
P1200337-006.01
P1200337-007.01

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

Wet Ice

2/8/12 4:54 PMP1200337_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 1 of 2
8 of 24
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Sample Acceptance Check Form
Client: Battelle Work order: P1200337

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 1/30/12 Date opened: 1/30/12 by: MZAMORA

Lab Sample ID Container Required Received Adjusted VOA Headspace Receipt / Preservation

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

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

P1200337-008.01

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

2/8/12 4:54 PMP1200337_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 2 of 2
9 of 24
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Prep Method : 
Analysis Method: 
Test Notes: 

Sample Name 

MW-21-5 
MW-21-4 
MW-21-3 
MW-21-2 
MW-21-1 
DUPE-1-1Q12 
EB-1-1/30112 
SB-1-1I30112 
Method Blank 

Battelle 
1Q12 JPL OW Mon 
100006114 
WATER 

None 
7196A 

Lab Code 

P1200337-001 
P1200337-002 
P1200337-003 
P1200337-004 
P1200337-005 
P1200337-006 
P1200337-007 
P1200337-008 
P1200337-MB 

Approved By ~ 
Report By:SAnderson 

Analytical Report 

Chromium, Hexavalent 

Dilution 
PQL MDL Factor 

0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 

Date: 

Service Request: P1200337 
Date Collected: 01130/12 
Date Received: 01130112 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 01/30112 16:55 ND 
NA 01130112 16:55 ND 
NA 01130112 16:55 ND 
NA 01130112 16:55 ND 
NA 01/30112 16:55 ND 
NA 01/30112 16:55 ND 
NA 01130112 16:55 ND 
NA 01/30112 16:55 ND 
NA 01/30112 16:55 ND 

Result 
Notes 

10 of 24
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBl 

CCB2 

QA/QC Report 

Battelle 

lQ12 JPL GW Mon /100006114 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7l96A 

mg/L (ppm) 

PQL 

0.010 
0.010 
0.010 

MDL 

0.003 
0.003 
0.003 

Awro~dBY:~~~~~~~~~~~~D~e: 
ICCBMDLl120594 0 

Pl200337wetSAl.xls - genqccbl 2/3/12 

Service Request: P1200337 

Date Analyzed: 01130112 

Result 

ND 

ND 

ND 

WBMIX.XLT 
11 of 24
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICV 

CCVl 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Battelle 

lQ12 JPL GW Mon 1100006114 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0501 

0.0484 

0.0484 

APprOVedBY:~~~·~~~~~~~~~~~~· ~~~~D~e: 
CCV1A/120594 U-

P1200337wetSA l.xls - genqccv 2/3/12 

Service Request: P1200337 

Date Analyzed: 01130112 

Percent Acceptance 
Recovery Criteria 

100 90-110 

97 90-110 

97 90-110 

WBMIX.XLT 

12 of 24
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Proj ect Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
lQ12 JPL GW Mon 
100006114 
WATER 

Laboratory Control Sample 
P1200337-LCS 

Chromium, Hexavalent 

Report By: SAnderson 

QAJQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200337 
NA 
NA 
NA 
01130112 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Date: 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0406 102 90-110 

Result 
Notes 

13 of 24
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
lQ12 JPL OW Man 
100006114 
WATER 

MW-21-1 
P1200337-005MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

QAlQC Report 

Service Request: P1200337 
Date Collected: 01130112 
Date Received: 01130112 

Date Extracted: NA 
Date Analyzed: 01130112 

Matrix Spike/Duplicate Matrix Spike Summary 

P1200337-005DMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0484 0.0501 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

97 100 73-119 

Approved By --L-....l<..lo~~----:...R......:.......4~~ __ Date: 

Report By:SAnderson 

Relative 
Percent Result 

Difference Notes 

3 

14 of 24
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I 

Columbia 
AnaiyticalServicesR« 

pH Run Log 
i}.- I\"O\IL 

Service Request #(s) : ___ p;.....;1...;;.L~u_'o_,'~_D.....;..7_~...;;.,r"...;;:,r-' ....... (' ~')_( __ I.....;..1...;...-() __ ~o __ '.:-::..~ :;>.....;..:::>?)~ ___________ _ 

Time: IL4 : Ll S-

Sample VWR lot# Exp. Slope Prep.Run # 
pH 2 Buffer Sl~ -OS-lo \ \) \ \1./lo'\1. 

..,---

pH 4 Buffer 5'1 ~ - b')lo\ 101- qLl:JLll q~,~ 1- Run# 
pH 7 Buffer SlY -10 2) 1\0\ 7(LOI"J -

I pH in liquid: (1) 9040B pH in solid: (2) 9045C (Note method number in column labeled # below ) 

pH 1 0 Buffer ~) '2. 'i - \ D 1_'1 \\ 0'~ 'L 11.1,1 \ ~ 

I 

I 

I 

I 

I 

I 

I 

I 

I 

pH adjustment:(3) 7196A,(4) 7199 (Note method # In column labeled # ) 

Sample # pH Temp.oC Sample 

pH 2.000 
-, 
~) \, Y'i ! '21,0 ~ 

!'-

\ pH 4.000 Y,Oll. 1-1-, \ 

pH 7.000 '7,uO'L 1'2,'--1 '\ 
pH 10.000 q.qc, lP t 1.. '; \\ 

7:'\5 t:.·&/lJe 

Ref#: ~; VI ~ \01'1 \\lll. {, ':?'i7 \0~~ lL,l,o \\ 
D1 2.,D1.. \ LLO 

pr2..rb'\o71 ,0 i 2,,0*'.0 II- J 

·1,01. 2. \\q '\ ,,'; 

I,D'f) 1. " YL\ \1-,0 

-l.Ol( 1,)5 \ \). , 
,,) 

-\.Or 2. \ ia'1 (\0 

D\-\ 1.00:) 2-,0\ 0 2-1.1-

\71 Loo'b7 '-I ,Olo 2.03Y ll.-/,q 

LOI 2-Jl~ \L\,l 

.II U)b i., q1~ \),L, 

V\ too Yb ,~ ,,0\ 1, \)'y \)-.~ 

0\-\ 1... ()()':) Ij; ~.OL) 1.7_~ 0 

# pH Temp.oC 

<;('0" 0 NJ\- )'~Z~. 
\, 

' r 

\, 

\ 
\ 

\ 
.\, 
\ 
\ 
\ 
\ 

\ 
\ 

\ 

I 
pH Adjustments: g 7196A: Diluted/Cone H2S04 E}'\i) ~qlS'Y EXP: II IJ o{ Iy 

o 7199A: Diluted NaOH EXP: ----
Comments: ---------------------------------------------------------

* Sailor Solid prep: 1: 1 (wt:vol) with 01 water: ** Samples received past recommended hold time. 
Date buffers and filling solution changed: i I ~n/l1. 

--------~i~· 4)~~--------------------
Note: ATC probe used; therefore, temperature correction calculation is not necessary. 

A~alyst: S]; Date: ILw:~~ 
ReViewer: J?1L Date: / 7J1j~ 

I 

pH 

1 
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I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

Hexavalent Chromium (Liquids) I o~ L 

Method EPA 7196A 
Service Request#(s): I'!LDOj~7; ?)10::)'6~D 

Stoek#: ';)L,Y, - 031h \\01., tv .;\0 Y?M 5x{i '011,'1/11.. 

ICV/CCV#: ~l'1 ~ \D \S"ICQ 1 1\1 =looVfh 5"-f ojlOYL 

Working Curve: I Prep Dilution 

I Conceniration mR/L 
Absorbance 182 540 nm 

Run#: (.:) 1% ~sl 
Prep Run#: -' 
Cone. H2S0 4 Lot#: WO ~ ~ 1~'1 
Coloring Reagent Ref#: ~Vi - (9, l:?> iC';) I 

NA 0,05/50 0.25/50 
0.00 0.01 0.05 

(J,:)Ot.:). COil O.DS;-5< 

Corrected 

D.5/50 

0.1 

() Illa 

27 

Carr. Coeff. 

(),q11~'11 olt.,. 

Il Sample Absorbance Abs. Results - QA/QC - %R 
Dilution '-Sample # Vol.(mL) Bkg. (ii), 540nm (minus bkg.) mg/L IRPD 

11 (}DI"lL -----... / C),ooo'l Lq 
£'j:' \ I )Djq1-

teB 0 0 O.COo 0,2lDo (JJ"dOh:{"- . 
(Om) 

21 reV o ,DS- PU1 \ -- J (),OJD o .0S'8 () .O)-~ O·OS""'o \ \ OJ';. 

3 ,M\) _ . .-------.. - j O,001 00'::> I 0, DDI 0'1 (O,D{):' 

J 
t) I\C>l-Il t::.; 

LC S O.DLj ?Q M 
~-.. 0,00 0 o I~hk) I ~/3c:}il.- O.uY 7 O,oYo\",p 101 'L.. 4 

5 ~l'lDO?)?J'l - 1,0 \ 
. ....--" j 

O.oD I (J, C?D~ o,OD2.. O.OOIC,S "-0.00 ) 

6 -1.01 VS 0,03 ~,( t\ 
r----.. / 0.001 () ,O)·~ (JQo7 (J,LI::,20 \Ol~Q 

- 2.. \..) 1 /.----
I (0,003 

7 -~ (JOYL (? ,00.3 (j.00 I b.-DO\0'1 

-3,0') u: l? 00 ) O,003 0. CDI qs- LD.oD'? 8 ~ 1ft I~ h'1 J (2, ex.:> L 
-u C\ \ 1£':'1"1 

r"v' 
~ .. j c).Dw I (?,oOL 9 i. :,"=1 (1).00 I 0.0010'1 <"'0,003> 

·501 

J C.6.0o~ 
10 ~ c"---- O,ODlP G .OOl.o 0, LX;>D Q, oooT1..~ -

~ S,OI 
/-----'- O,O6~ Yl~ .. )~~ 11 ~ MS !Jar rh J (j. O\.p 1- D .()S-lp o,OLiSY 

,5,01 ,J () - CJ\o'-( O. oS- 0 I ) P-tD 
12 " J -~ hS0 0,0;- ~n 

,---- (),D0~ a, o)-~ \O'J'l,. st;/ 
I 

131 CCv l 0.0:;- ?Yn 
r--"- j l?DoO 0,CS(,o O.O\-l, b.OY?j0\ q7~ 

;y1?JI, 

14 CC(?) \ ,.---' ILl O.DOIO (,),000 (2,000 o,O:A:>l?.~ co,oO~ 

'-&.0 I / 15 PI1OOJ)1 -~ I ODD' 0.00 \ 0.000 eJ.000 ·1(/'1 L:..O,Ov~ 

- (,.0\ ~ / 16 ~vS 0.D3 ?~M 0.001 o.o~>5 O·(')j7 0.0;'10 \01'1., 
- 7. 0 ) 1 ./' vi (). \)00 0.0))09 OJ} 

17 ... l..t . +&7- 0.00 I D.DOI L O . 

pH RequIrement: Method 7196A (2 ± 0.5) * Samples filtered prIor to pH adjustment 
r!!-1:IO 

ICV/CCV spiked with ~:L')O ml ofSl.l..f - IQIS-\oo) i 50 ml of pH adjusted Dr WATER (T.V.= o,~')' ppm) 

MSIMSD spiked with 0.05 ml of~)"L~ -()3l~lloL i 10 ml of pH adjusted sample (T.V.=O.05 ppm) 

LCS spiked with 0.2 ml of - t i 50 ml of pH adjusted Dr Water (T.V.= 0.04 ppm) 
Verification Standard Spiked O,~ mlof <Jil I: i 0 l' 10 mI of sample (T.V.= 0.\1"' ppm) 

Comments: 

Prepared By: fL" DatelTime: 

Analyzed By: CL DatelTime: 

Reviewed By: ~ Date: 

Cr6LIQ.xls 

~ 

16 of 24



        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I L;{ Columbia 
e:~ Analytical Services'He 

Hexavalent Chromium (Liquids) 
1 2 

28 
Method EPA 7196A 

I Service Request#(s): 1'11.00 '!JYl ~) VI1- 00 3:,~ 
Stoek#: Sl'i' 031Q\iOL 'iIf:oIO~f'n Exp'Lfl'i/'t. 

('7?gQ;;7,' Run#: ____ v __ ,_-____ _ 
Prep Run#: ________ _ 

ICV/CCV#: ~2Y - lu))~\D'\) I 1v, lc')OP?h Ct." ;,11DI1-I \ Cone. H2S0 4 Lot#: Ei"\D y'1 Ll?Y 
Coloring Reagent Ref#: Sl"t -(?ll~lt()·\ 

et~ II h\)/111 
ex.r L/l'b}ll 

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

I Concentration mR/L 0.00 0.01 I 0.05 0.1 
C.9 Absorbance @ 540 nm I G, \ \lo 

\\1> 
0.;);)0 0.0\\ () . .)');) I 

,J Corrected 

Sample 
DilutiO:' 

Absorbance Abs. Results - QA/QC - %R 

Sample # Vol.(mL) Bkg. (ii) 540nm (minus bkg.) mg/L IRPD 
I 

1 ?\ l()D'o'!-y'l -\ .OlS IDML -- J (i,ODL) OeD I OCO\ 0.00'01 <-O.DD':> 

\ J 
~ ,..')O\"\c;- (0 ' 00 '!> £J; \ 

2 9\1003) 8" - l. 0 I - D.Oo\ r!J.OO? V,OOL O~\ .,') ,,,", '" f)~ \\p, 
,Vvt~ IV l" I,~ r -..-,... I 

I 
I )01"% ~ ~fO .. ,...-

_. I) 0 f - J C.CD\ 0,0')9 0.0')10 3 , M5 OD'')fit''l 0J, 0\00 

I 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

~ J - 1,01 f1SD - c),CO\ O,Dtpo O.ol)q O,o'S"o D,OS'P, /') 

CCV L b.oS- \1~k I -- J 0,000 O.O)(p I (j.OS;-l.o (), l)Lj~t..j 

Ct~ L -V '---- J LJOO J U,O;:)o 0.000 (;).w022'1 

~ I 
~ • I \ \ r-/)~ 
~ ~rD (jL ,[\) ( )t' ~ ~<;:K-lY' 

~ 
~.' \ 

I 
\ 

i'\ 

'\ I 

~ 
'\ 

'" ~ 
\ 

-, pH RequIrement: Method 7196A (2 ± 0.:» "" Samples filtered prIor to pH adjustment 

ICV/CCV spiked with (),'L')-O ml of$1.4-ICIS~ICO\ @ T;o mI of pH adjusted Dr WATER (T.V.= &,OS- ppm) 

MSIMSD spiked with 0.05 ml of S7...'1-03ZJillOl j 10 mi of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of \ j 50 ml of pH adjusted Dr Water (T.V.= 0.04 ppm) 

) 0')0 
10L4, (l.JJO 

crT'" 
(.0,00') 

Verification Standard Spiked a.s mlof t @t.-tO i 10 mI of sample (T.V.= 0,03> ppm) 

Comments: 

Prepared By: ___ [_'_",-~ ____ _ DatelTime: 

Analyzed By: ___ r~...;...T...,.....,... __ _ 

Reviewed By: __ -L...1i??"::_' __ 

DatelTime: 

Date: 

Cr6LIQ.xls 
17 of 24



        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 
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. ,~_~ ______ to 100 ml wi J)] Water. Plus 0.5 ml conC21,S()'~L)if,;;;!f~~t':~{~ 
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~~., ........ . 

~"'.'." ... '.(.(.' ( 

I 

ij.:.',. '.,:1.:.-.) ! 
~ 

L 

, . ~$~ 
Dlssolv~ 0.5,g 1 ,5-Dlphenylcarbohydrazide (~ ~/ 
exp: b/,{'jI,1m 100 m,L Methanol (B&J ~() 'i}ob exp:.ijjJ7!I(). 
Add to 1 L volumetnc flask Containing 500 mL Dr water 
5.6 mL cone, H2S04 (EMD o.1'1i'a14' exp: /llzc/;..,,). Bring 
up to volume wi Dr H20; mix and degas, 

.... ;; ......... ". 
. ;: / .-t1r~.? /df .. /1 

5':?lL/ /- t?5dO / / e / 
PLllrCI!£ifC(? 
pOll {flr ;0., j1f)/-J 5u/o-- ;ioc IJJ .. ~ ... 
/v[ /1..// 010;;J-,::;-

1;; Xf7c,/lj?O/,? 
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5{}tf--- IO?( /1 0 / PI! 7, otJiJ ~t!/tU 
fit,rdd.S~~F ... - . 
13;)(1 u/ do: /if)H C;Oil6 -- f{ltllJ1i 
k)T ~ / / {tlZ/ 91 

ail.' 7j;U;)3 
t 

.----~.-., 
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Il~Jrl( 
1[1/ 

t_ 

,--~aL1 ~ 1\ Ot 11 Cd _ ~{),~ 
. ST fJJA~(/~ - - --- ........ -...... ---.... ----. 

Dissolve O.Sg 1,S-DiphenylcarbohydraZlde i~ .JoS t:4 , 
exp: It I (\'/19 in 100 mL Methanol (B&J /) (:; 73~ exp: 1 vI lrz-,/1b .. -- -. ------
Add to 1 L volumetric flask containing SOO mL DI water 
S.6 mL conc. H2S04 (EMD. HfO,~L,{ exp: \l\1i\.+~). Bring ·--···--·J··~l-T-t-· 
up to volume wi Dr H20; mIX and degas.j;;ft.,·.LllLjl~_i 

b 
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LABORATORY REPORT 

 
February 8, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: JPL-GW-1Q12 / 100006114  
 
Dear David: 
 
Enclosed are the results of the sample submitted to our laboratory on January 30, 2012.  For your reference, this 
analysis has been assigned our service request number P1200338. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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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Client:  Battelle      CAS Project No: P1200338 
Project: JPL-GW-1Q12 / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The sample was received intact under chain of custody on January 30, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200338
Project ID: JPL-GW-1Q12 / 100006114

Date Received: 1/30/2012
Time Received: 13:51

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-7 P1200338-001 Water 1/30/2012 09:47 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200338_Detail Summary_1202081638_RB.xls - DETAIL SUMMARY
3 of 22
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200338Battelle

JPL-GW-1Q12/100006114

Tests

P1200338-001.01

7196A

SMO / MZAMORA14511/30/12

P-37 / MZAMORA14511/30/12

In Lab / EIBARRA16511/30/12

P-37 / EIBARRA18181/30/12

Page 1 of 1Intenal Chain of Custody SummaryPrinted 2/8/12 16:51 6 of 22
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Sample Acceptance Check Form
Client: Battelle Work order: P1200338

Project: JPL-GW-1Q12 / 100006114
Sample(s) received on: 1/30/12 Date opened: 1/30/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200338-001.01

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

Wet Ice

2/8/12 5:09 PMP1200338_Battelle_JPL-GW-1Q12 _ 100006114.xls - Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Battelle 
JPL-GW-1Q12 
100006114 
WATER 

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

Sample Name 

MW-7 
Method Blank 

Lab Code 

P1200338-00l 
P1200338-MB 

Approved By d<~ j?~ 
Report By: SAnderson 

Analytical Report 

Chromium, Hexavalent 

Service Request: P1200338 
Date Collected: 01130112 
Date Received: 01130/12 

Units: mg/L (ppm) 
Basis: NA 

Dilution Date Date/Time 
Analyzed PQL MDL Factor Extracted 

0.010 0.003 
0.010 0.003 

Date: 

NA 
NA 

01/30112 16:55 
01/30/12 16:55 

Result 

ND 
ND 

Result 
Notes 

8 of 22
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBI 

CCB2 

COLUMBIA ANALYTICAL SERVICES, INC. 

Battelle 

JPL-GW-IQ12/100006114 

QAlQC Report 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mglL (ppm) 

PQL 

0.010 
0.010 
0.010 

MDL 

0.003 
0.003 
0.003 

Service Request: P1200338 

Date Analyzed: 01130112 

Result 

ND 

ND 

ND 

P1200338wetSAl.xls - genqccb1 2/3/12 WBMIXXLT 
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICV 

CCV1 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

JPL-GW-IQ12 1 100006114 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0501 

0.0484 

0.0484 

APprovedBY:~~~~~~~~~~~~~~D~e: 
CCVIA/120594 (J 

Pl200338wetSAl.xls - genqccv 2/3/12 

Service Request: P1200338 

Date Analyzed: 01/30112 

Percent Acceptance 
Recovery Criteria 

100 90-110 

97 90-110 

97 90-110 

Phb-
I I 

WBMlX.XLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
JPL-GW-1Q12 
100006114 
WATER 

Laboratory Control Sample 
P1200338-LCS 

Chromium, Hexavalent 

Report By:SAnderson 

QAlQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200338 
NA 
NA 
NA 
01130112 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Date: 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0406 102 90-110 

Result 
Notes 

11 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
JPL-GW-1Q12 
100006114 
WATER 

Batch QC 
P1200337-005MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By: SAnderson 

QAlQC Report 

Service Request: P1200338 
Date Collected: NA 
Date Received: NA 

Date Extracted: NA 
Date Analyzed: 01/30112 

Matrix Spike/Duplicate Matrix Spike Summary 

P1200337-005DMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0484 0.0501 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

97 100 73-119 

Relative 
Percent Result 

Difference Notes 

3 
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I 

Columbia 
AnaiyticalServicesR« 

pH Run Log 
i}.- I\"O\IL 

Service Request #(s) : ___ p;.....;1...;;.L~u_'o_,'~_D.....;..7_~...;;.,r"...;;:,r-' ....... (' ~')_( __ I.....;..1...;...-() __ ~o __ '.:-::..~ :;>.....;..:::>?)~ ___________ _ 

Time: IL4 : Ll S-

Sample VWR lot# Exp. Slope Prep.Run # 
pH 2 Buffer Sl~ -OS-lo \ \) \ \1./lo'\1. 

..,---

pH 4 Buffer 5'1 ~ - b')lo\ 101- qLl:JLll q~,~ 1- Run# 
pH 7 Buffer SlY -10 2) 1\0\ 7(LOI"J -

I pH in liquid: (1) 9040B pH in solid: (2) 9045C (Note method number in column labeled # below ) 

pH 1 0 Buffer ~) '2. 'i - \ D 1_'1 \\ 0'~ 'L 11.1,1 \ ~ 

I 

I 

I 

I 

I 

I 

I 

I 

I 

pH adjustment:(3) 7196A,(4) 7199 (Note method # In column labeled # ) 

Sample # pH Temp.oC Sample 

pH 2.000 
-, 
~) \, Y'i ! '21,0 ~ 

!'-

\ pH 4.000 Y,Oll. 1-1-, \ 

pH 7.000 '7,uO'L 1'2,'--1 '\ 
pH 10.000 q.qc, lP t 1.. '; \\ 

7:'\5 t:.·&/lJe 

Ref#: ~; VI ~ \01'1 \\lll. {, ':?'i7 \0~~ lL,l,o \\ 
D1 2.,D1.. \ LLO 

pr2..rb'\o71 ,0 i 2,,0*'.0 II- J 

·1,01. 2. \\q '\ ,,'; 

I,D'f) 1. " YL\ \1-,0 

-l.Ol( 1,)5 \ \). , 
,,) 

-\.Or 2. \ ia'1 (\0 

D\-\ 1.00:) 2-,0\ 0 2-1.1-

\71 Loo'b7 '-I ,Olo 2.03Y ll.-/,q 

LOI 2-Jl~ \L\,l 

.II U)b i., q1~ \),L, 

V\ too Yb ,~ ,,0\ 1, \)'y \)-.~ 

0\-\ 1... ()()':) Ij; ~.OL) 1.7_~ 0 

# pH Temp.oC 

<;('0" 0 NJ\- )'~Z~. 
\, 

' r 

\, 

\ 
\ 

\ 
.\, 
\ 
\ 
\ 
\ 

\ 
\ 

\ 

I 
pH Adjustments: g 7196A: Diluted/Cone H2S04 E}'\i) ~qlS'Y EXP: II IJ o{ Iy 

o 7199A: Diluted NaOH EXP: ----
Comments: ---------------------------------------------------------

* Sailor Solid prep: 1: 1 (wt:vol) with 01 water: ** Samples received past recommended hold time. 
Date buffers and filling solution changed: i I ~n/l1. 

--------~i~· 4)~~--------------------
Note: ATC probe used; therefore, temperature correction calculation is not necessary. 

A~alyst: S]; Date: ILw:~~ 
ReViewer: J?1L Date: / 7J1j~ 

I 

pH 

1 
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I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

Hexavalent Chromium (Liquids) I o~ L 

Method EPA 7196A 
Service Request#(s): I'!LDOj~7; ?)10::)'6~D 

Stoek#: ';)L,Y, - 031h \\01., tv .;\0 Y?M 5x{i '011,'1/11.. 

ICV/CCV#: ~l'1 ~ \D \S"ICQ 1 1\1 =looVfh 5"-f ojlOYL 

Working Curve: I Prep Dilution 

I Conceniration mR/L 
Absorbance 182 540 nm 

Run#: (.:) 1% ~sl 
Prep Run#: -' 
Cone. H2S0 4 Lot#: WO ~ ~ 1~'1 
Coloring Reagent Ref#: ~Vi - (9, l:?> iC';) I 

NA 0,05/50 0.25/50 
0.00 0.01 0.05 

(J,:)Ot.:). COil O.DS;-5< 

Corrected 

D.5/50 

0.1 

() Illa 

27 

Carr. Coeff. 

(),q11~'11 olt.,. 

Il Sample Absorbance Abs. Results - QA/QC - %R 
Dilution '-Sample # Vol.(mL) Bkg. (ii), 540nm (minus bkg.) mg/L IRPD 

11 (}DI"lL -----... / C),ooo'l Lq 
£'j:' \ I )Djq1-

teB 0 0 O.COo 0,2lDo (JJ"dOh:{"- . 
(Om) 

21 reV o ,DS- PU1 \ -- J (),OJD o .0S'8 () .O)-~ O·OS""'o \ \ OJ';. 

3 ,M\) _ . .-------.. - j O,001 00'::> I 0, DDI 0'1 (O,D{):' 

J 
t) I\C>l-Il t::.; 

LC S O.DLj ?Q M 
~-.. 0,00 0 o I~hk) I ~/3c:}il.- O.uY 7 O,oYo\",p 101 'L.. 4 

5 ~l'lDO?)?J'l - 1,0 \ 
. ....--" j 

O.oD I (J, C?D~ o,OD2.. O.OOIC,S "-0.00 ) 

6 -1.01 VS 0,03 ~,( t\ 
r----.. / 0.001 () ,O)·~ (JQo7 (J,LI::,20 \Ol~Q 

- 2.. \..) 1 /.----
I (0,003 

7 -~ (JOYL (? ,00.3 (j.00 I b.-DO\0'1 

-3,0') u: l? 00 ) O,003 0. CDI qs- LD.oD'? 8 ~ 1ft I~ h'1 J (2, ex.:> L 
-u C\ \ 1£':'1"1 

r"v' 
~ .. j c).Dw I (?,oOL 9 i. :,"=1 (1).00 I 0.0010'1 <"'0,003> 

·501 

J C.6.0o~ 
10 ~ c"---- O,ODlP G .OOl.o 0, LX;>D Q, oooT1..~ -

~ S,OI 
/-----'- O,O6~ Yl~ .. )~~ 11 ~ MS !Jar rh J (j. O\.p 1- D .()S-lp o,OLiSY 

,5,01 ,J () - CJ\o'-( O. oS- 0 I ) P-tD 
12 " J -~ hS0 0,0;- ~n 

,---- (),D0~ a, o)-~ \O'J'l,. st;/ 
I 

131 CCv l 0.0:;- ?Yn 
r--"- j l?DoO 0,CS(,o O.O\-l, b.OY?j0\ q7~ 

;y1?JI, 

14 CC(?) \ ,.---' ILl O.DOIO (,),000 (2,000 o,O:A:>l?.~ co,oO~ 

'-&.0 I / 15 PI1OOJ)1 -~ I ODD' 0.00 \ 0.000 eJ.000 ·1(/'1 L:..O,Ov~ 

- (,.0\ ~ / 16 ~vS 0.D3 ?~M 0.001 o.o~>5 O·(')j7 0.0;'10 \01'1., 
- 7. 0 ) 1 ./' vi (). \)00 0.0))09 OJ} 

17 ... l..t . +&7- 0.00 I D.DOI L O . 

pH RequIrement: Method 7196A (2 ± 0.5) * Samples filtered prIor to pH adjustment 
r!!-1:IO 

ICV/CCV spiked with ~:L')O ml ofSl.l..f - IQIS-\oo) i 50 ml of pH adjusted Dr WATER (T.V.= o,~')' ppm) 

MSIMSD spiked with 0.05 ml of~)"L~ -()3l~lloL i 10 ml of pH adjusted sample (T.V.=O.05 ppm) 

LCS spiked with 0.2 ml of - t i 50 ml of pH adjusted Dr Water (T.V.= 0.04 ppm) 
Verification Standard Spiked O,~ mlof <Jil I: i 0 l' 10 mI of sample (T.V.= 0.\1"' ppm) 

Comments: 

Prepared By: fL" DatelTime: 

Analyzed By: CL DatelTime: 

Reviewed By: ~ Date: 

Cr6LIQ.xls 

~ 
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I L;{ Columbia 
e:~ Analytical Services'He 

Hexavalent Chromium (Liquids) 
1 2 

28 
Method EPA 7196A 

I Service Request#(s): 1'11.00 '!JYl ~) VI1- 00 3:,~ 
Stoek#: Sl'i' 031Q\iOL 'iIf:oIO~f'n Exp'Lfl'i/'t. 

('7?gQ;;7,' Run#: ____ v __ ,_-____ _ 
Prep Run#: ________ _ 

ICV/CCV#: ~2Y - lu))~\D'\) I 1v, lc')OP?h Ct." ;,11DI1-I \ Cone. H2S0 4 Lot#: Ei"\D y'1 Ll?Y 
Coloring Reagent Ref#: Sl"t -(?ll~lt()·\ 

et~ II h\)/111 
ex.r L/l'b}ll 

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

I Concentration mR/L 0.00 0.01 I 0.05 0.1 
C.9 Absorbance @ 540 nm I G, \ \lo 

\\1> 
0.;);)0 0.0\\ () . .)');) I 

,J Corrected 

Sample 
DilutiO:' 

Absorbance Abs. Results - QA/QC - %R 

Sample # Vol.(mL) Bkg. (ii) 540nm (minus bkg.) mg/L IRPD 
I 

1 ?\ l()D'o'!-y'l -\ .OlS IDML -- J (i,ODL) OeD I OCO\ 0.00'01 <-O.DD':> 

\ J 
~ ,..')O\"\c;- (0 ' 00 '!> £J; \ 

2 9\1003) 8" - l. 0 I - D.Oo\ r!J.OO? V,OOL O~\ .,') ,,,", '" f)~ \\p, 
,Vvt~ IV l" I,~ r -..-,... I 

I 
I )01"% ~ ~fO .. ,...-

_. I) 0 f - J C.CD\ 0,0')9 0.0')10 3 , M5 OD'')fit''l 0J, 0\00 

I 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

~ J - 1,01 f1SD - c),CO\ O,Dtpo O.ol)q O,o'S"o D,OS'P, /') 

CCV L b.oS- \1~k I -- J 0,000 O.O)(p I (j.OS;-l.o (), l)Lj~t..j 

Ct~ L -V '---- J LJOO J U,O;:)o 0.000 (;).w022'1 

~ I 
~ • I \ \ r-/)~ 
~ ~rD (jL ,[\) ( )t' ~ ~<;:K-lY' 

~ 
~.' \ 

I 
\ 

i'\ 

'\ I 

~ 
'\ 

'" ~ 
\ 

-, pH RequIrement: Method 7196A (2 ± 0.:» "" Samples filtered prIor to pH adjustment 

ICV/CCV spiked with (),'L')-O ml of$1.4-ICIS~ICO\ @ T;o mI of pH adjusted Dr WATER (T.V.= &,OS- ppm) 

MSIMSD spiked with 0.05 ml of S7...'1-03ZJillOl j 10 mi of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of \ j 50 ml of pH adjusted Dr Water (T.V.= 0.04 ppm) 

) 0')0 
10L4, (l.JJO 

crT'" 
(.0,00') 

Verification Standard Spiked a.s mlof t @t.-tO i 10 mI of sample (T.V.= 0,03> ppm) 

Comments: 

Prepared By: ___ [_'_",-~ ____ _ DatelTime: 

Analyzed By: ___ r~...;...T...,.....,... __ _ 

Reviewed By: __ -L...1i??"::_' __ 

DatelTime: 

Date: 

Cr6LIQ.xls 
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, ;' ------.-------.-.-- .... ---i--------EXf--L--LC2I-~{Z/Lt2-- -. '-" .... ----.------.--- .. -.-... -------.--------.------.... ----- --.---------------------.. ---- .. -----

~ .. ' ~.-...•. -.A .•.••. 07h.·.".~j .. -.--7 .. -.-.• 00 .. -...... -.·.~.· .. ·~--.. c5;j .. -~ .. -.--~~oo~:~~~::~~~t3: .... -.I.-~.l, .. -..•. ¥.··.~.&./. f.f,.··~.~ ... ~ ' ... 0 .. :u.Jl .. ·.·.·-.. ···.·~ .. :.·.:-~~-~~-=.-:·- . -
. ,~_~ ______ to 100 ml wi J)] Water. Plus 0.5 ml conC21,S()'~L)if,;;;!f~~t':~{~ 

I --····-·--·----·--······-----·---·-1-----.--.--~g-~-~-/O/-l/LO- ........ -- --- .--------.. ----- .. -..... -- ... -.- ----------.----- ... -.-------.------------ ... -.. ------

. ]QI7ftJ~-f}!JlP{J{)z···.·::.~.v:;Jffllf5fl£Lt--~ 
iii Iii 

5.00 · i£z tf; . ,. 

--:=-----~~£fiL·.·-:%}::f;2....... ..---~ ... ---~~ ~ .. -.-- ... --.- -~.--. -- .. ---------
:--o;:t.·.~=QB-=-~-!J.-.•. ~l~---~{)d- ···~~Z;(TOffft)fl[li-,1¥~ ~ '. 7~ Y-j .). PfJO---,. ~- ~~ ... ~.~ ... ~ ... ~---- .~------- ~ :------
~~-~-~---~J-- '~'. _J.£1IL~ ~--- ...... ~.... ..--~-l---~54-~-z-!f--
..... ~--- .. ~--- ·1fjr-~Ji2LO~3-/:~ ~ ... ~-J2ca~tYJ@~vC~~Ct~---

-.. ~~..--~--- .. ----- ItlULL 
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~~., ........ . 

~"'.'." ... '.(.(.' ( 

I 

ij.:.',. '.,:1.:.-.) ! 
~ 

L 

, . ~$~ 
Dlssolv~ 0.5,g 1 ,5-Dlphenylcarbohydrazide (~ ~/ 
exp: b/,{'jI,1m 100 m,L Methanol (B&J ~() 'i}ob exp:.ijjJ7!I(). 
Add to 1 L volumetnc flask Containing 500 mL Dr water 
5.6 mL cone, H2S04 (EMD o.1'1i'a14' exp: /llzc/;..,,). Bring 
up to volume wi Dr H20; mix and degas, 

.... ;; ......... ". 
. ;: / .-t1r~.? /df .. /1 

5':?lL/ /- t?5dO / / e / 
PLllrCI!£ifC(? 
pOll {flr ;0., j1f)/-J 5u/o-- ;ioc IJJ .. ~ ... 
/v[ /1..// 010;;J-,::;-

1;; Xf7c,/lj?O/,? 
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5{}tf--- IO?( /1 0 / PI! 7, otJiJ ~t!/tU 
fit,rdd.S~~F ... - . 
13;)(1 u/ do: /if)H C;Oil6 -- f{ltllJ1i 
k)T ~ / / {tlZ/ 91 

ail.' 7j;U;)3 
t 

.----~.-., 

.-

'41-;----------------_. __ .. -
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Il~Jrl( 
1[1/ 

t_ 

,--~aL1 ~ 1\ Ot 11 Cd _ ~{),~ 
. ST fJJA~(/~ - - --- ........ -...... ---.... ----. 

Dissolve O.Sg 1,S-DiphenylcarbohydraZlde i~ .JoS t:4 , 
exp: It I (\'/19 in 100 mL Methanol (B&J /) (:; 73~ exp: 1 vI lrz-,/1b .. -- -. ------
Add to 1 L volumetric flask containing SOO mL DI water 
S.6 mL conc. H2S04 (EMD. HfO,~L,{ exp: \l\1i\.+~). Bring ·--···--·J··~l-T-t-· 
up to volume wi Dr H20; mIX and degas.j;;ft.,·.LllLjl~_i 

b 
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LABORATORY REPORT 

 
February 13, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: 1Q12 JPL GW Mon / 100006114  
 
Dear David: 
 
Your CAS report number P1200361 has been revised for the samples submitted to our laboratory on January 31, 
2012.  The data has been revised to correct the sample ID for P1200361-004. The amended pages have been 
indicated by the “Revised Page” footer located at the bottom right of the page.  
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein.   
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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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Client:  Battelle      CAS Project No: P1200361 
Project: 1Q12 JPL GW Mon / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on January 31, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200361
Project ID: 1Q12 JPL GW Mon / 100006114

Date Received: 1/31/2012
Time Received: 15:52

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-14-3 P1200361-001 Water 1/31/2012 09:26 X

MW-14-2 P1200361-002 Water 1/31/2012 09:55 X

MW-14-1 P1200361-003 Water 1/31/2012 10:20 X

EB-2-1/31/12 P1200361-004 Water 1/31/2012 10:08 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200361_Detail Summary_1202090808_RB.xls - DETAIL SUMMARY
3 of 22
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200361Battelle

1Q12 JPL GW Mon/100006114

Tests

P1200361-001.01

7196A

SMO / MZAMORA15551/31/12

P-37 / MZAMORA15551/31/12

In Lab / EIBARRA16161/31/12

P-37 / EIBARRA18421/31/12

P1200361-001.02

SMO / MZAMORA15551/31/12

P-37 / MZAMORA15551/31/12

In Lab / EIBARRA16161/31/12

P-37 / EIBARRA18411/31/12

P1200361-002.01

7196A

SMO / MZAMORA15551/31/12

P-37 / MZAMORA15551/31/12

In Lab / EIBARRA16161/31/12

P-37 / EIBARRA18411/31/12

P1200361-003.01

7196A

SMO / MZAMORA15551/31/12

P-37 / MZAMORA15551/31/12

In Lab / EIBARRA16171/31/12

P-37 / EIBARRA18421/31/12

P1200361-004.01

7196A

SMO / MZAMORA15551/31/12

P-37 / MZAMORA15551/31/12

In Lab / EIBARRA16171/31/12

P-37 / EIBARRA18421/31/12

Page 1 of 1Intenal Chain of Custody SummaryPrinted 2/9/12 11:39 6 of 22
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Sample Acceptance Check Form
Client: Battelle Work order: P1200361

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 1/31/12 Date opened: 1/31/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Wet Ice

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200361-001.01
P1200361-001.02
P1200361-002.01
P1200361-003.01
P1200361-004.01

2/9/12 11:44 AMP1200361_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 1 of 1
7 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project Name: lQ12 JPL GW Mon 
Project Number: 100006114 
Sample Matrix: WATER 

Prep Method: None 
Analysis Method: 7l96A 
Test Notes : 

Sample Name Lab Code 

MW-14-3 P1200361-001 
MW-14-2 P1200361-002 
MW-14-1 P1200361-003 
EB-2-1I31/12 P1200361-004 
Method Blank P1200361-MB 

Report By:SAnderson 

Analytical Report 

Chromium, Hexavalent 

Dilution 
PQL MDL Factor 

0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 

Service Request: P120036l 
Date Collected: 01131112 
Date Received: 01131112 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 0113111217:51 ND 
NA 0113111217:51 ND 
NA 01131112 17:51 ND 
NA 0113111217:51 ND 
NA 0113111217:51 ND 

Result 
Notes 

Date: J-btfJ Ie 
--------~,--~,~'---------------------

8 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCB1 

CCB2 

QA/QC Report 

Battelle 

lQ12 JPL OW Mon / 100006114 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

PQL 

0.010 
0.010 
0.010 

MDL 

0.003 
0.003 
0.003 

Approved By: _---'Jj'---"--{MlL-__ -----'-1<-----,~Pf__----- Date: 
ICCBMDLl120594 IJ 

Pl200361wetSAl.xls - genqccbl 2/3112 

Service Request: P1200361 

Date Analyzed: 01/31/12 

Result 

ND 

ND 

ND 

WBMIX.XLT 

9 of 22
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICV 

CCVI 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

lQ12 JPL GW Mon /100006114 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0496 

0.0496 

0.0496 

P1200361wetSA1.x1s - genqccv 2/3/12 

Service Request: P1200361 

Date Analyzed: 01/31112 

Percent Acceptance 
Recovery Criteria 

99 90-110 

99 90-110 

99 90-110 

WBMIX.xLT 

10 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
1Q12 JPL GW Mon 
100006114 
WATER 

Laboratory Control Sample 
P1200361-LCS 

Chromium, Hexavalent 

Approved By 

Report By: SAnderson 

QAlQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200361 
NA 
NA 
NA 
01131112 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Date: 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0402 101 90-110 

Result 
Notes 

11 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
1Q12 JPL GW Mon 
100006114 
WATER 

MW-14-3 
P1200361-001MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

QAlQC Report 

Service Request: P1200361 
Date Collected: 01131112 
Date Received: 01/31112 

Date Extracted: NA 
Date Analyzed: 01131112 

Matrix Spike/Duplicate Matrix Spike Summary 

P1200361-001DMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0488 0.0505 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

98 101 73-119 

ApprovedBy ~~~~~-g~tf==r----- Date: 

Report By: SAnderson 

Relative 
Percent Result 

Difference Notes 

3 

12 of 22
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I Columbia 
Analytical ServiceslOC 

pH Run Log 
Service Request #(5) :_----..:.~..;,.Y::...2CC::.."1_· Zxc::...:' '::...-\:..........;.1 _P,--):...;:;;L:..;:.CV...:..Jv",-::6.;:;;.(n-=L~ ______________ _ 

) 

I Time: 1 L) oS-
Sample VWR lot# Exp. Slope Prep.Run # 

I 
pH 2 Buffer S7lf - 0';201\ 0 I. 17...I1Plt 
pH 4 Buffer 31l{ - OS'7:v1 len Cf)}o/ll 
pH 7 Buffer YLy - \ot \ \\0 \ 1 hJ)!~ 

q~.~ ~ Run# 

pH 10 Buffer :YL~ - \02.Llllo:, 2/Uf/ I ~ 

I pH in liquid: (1) 9040B pH in solid: (2) 9045C (Note method number in column labeled # below ) 

I 

I 
I 

I 
I 

I 
I 
I 

I 

pH adjustment:(3) 7196A,(4) 7199 (Note method # In column labeled # ) 

Sample # pH Temp.oC Sample # 

pH 2.000 3 \, 'icc, 'R '2.1.,\.,0 l>i1.oo3lcL-.S-.O I ~ -

pH 4.000 L\.00Y '1\,~ P \ 2. OD:3b 1. - 6. 0 ) 

pH 7.000 l.()O} 1.- , .'1 9 H '2.000 

pH 10.000 )0.0\ \ \ . '1 p, 1.. ()03t,;~a 7.0 \ 
)H~ r;p 5}1P.!> 

I. :)8'4 
V)J~ 

Ref#:s1Y '\01. 411"1 11. .. L _QH 2,ODO '1...1/ 

DL 'l.OllP 'L\,Lj 

0\-\ 1,OClC) L ~'\ 1 'L \ . 8' " . 

\lo:~O 
.. ,., .... ,",. SvA< 

oy\ 2.0'00 1 0 H.p 1,\'1 "'1", 
?' oO?)lDl -\.0\ 2.0'27_ )L 1 '~~ 

-2,0 \ L-,\90 \ 1- Y 
-3 \ '2-,\S\ \ 'L, I 

It - Y,D \ 2"0) ~ \ \, (" 
1.0 \ 

~~fh" ',j.1::> rnOJ'3\oL 1. 67,? 

- 2,0 \ '2. \ \ ) ,'). (0 

- \:) 'I '2, \ 1 q l'~ .?J 

-y :) \ W 2. C~7 \) 6' 

pH Temp.oC 

1~ \"1 q ro). ~ 

2, \ \D )3 .. ~ 

2~ 0 ''):<:- 2..\.<1 

7 . \ 2- R' Ill.,) 

2·030 L\. '1 

If: Not \1)5[- I) 

~ 
.~ 

~ 
'\ 
~ 
~ 

...... " 

I 
pH Adjustments: g 7196A: Diluted/Conc H2S04 fnD 1111 '2.'tY EXP:ll!1.0 11:1 

o 7199A: Diluted NaOH EXP: ----
Comments: ---------------------------------------------------------

I 
* Soil or Solid prep: 1: 1 (wt:vol) with 01 water: ** Samples received past recommended hold time. 

r Date buffers and filling solution changed: _--.;.;d~!'J"1Q!:...:..\ l.~ ____________ _ 

Note: ATC probe used; therefore, temperature correction calculation is not necessary. 

Analyst: f :t Date: J/pl/ I J 

Reviewer: Jt?; Date: -!il/i:;;' 
pH 

1 1 

13 of 22
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Columbia 
Hexavalent Chromium (Liquids) 

~'...JI Analytical Services'"' Method EPA 7196A 
Service Request#(s): ?11 003(0) ;) rrlC06loL 
Stock#: Sl':f - Oo'2(j )\02 TV::-\D¥fh cxy'L/7!i/rL 
ICV/CCV#: .3['1- )0 If IOGI f'J::{'X)rff1 Ese '!:>j1.IJI'L 

Working Curve: I Prep DiLution 

I Concentration mRIL 
Absorbance @ 540 nm 

Run#:_--t..f.?::.....L-~~g..;;...S1?...:....:r-a:::..-___ _ 
Prep Run#: ________ _ 

Cone. H2S04 Lot#: SlIP Y918Lf 
Coloring Reagent Ref#: 51~ -0\ V/l 1-'u \ 

NA 0.05/50 I 0.25/50 

0.00 0.01 I 0.05 
0 0,0)'0 I Q.DS--' 

Corrected 
Abs. Il Sample Absorbance 

Sample # VoI.(mL) Dilution ~ Bkg. (ii), 540nm (minus bkg.) 

1 leD IQML - J 
o.DDO O·Doo Q,;)()O 

I --- j 
lev --- o.u~l 2 C).DS" P9f"'\ ,0.000 (J·;)'rl 

I 

I (). 000 MG 
.......- j 

3 IO.DOO O.OV 0 

LL~ o OLl v?M 
/, 

(3 0y G I (j.vL\l;. 4 /' / c>,ocx::> 

?\lOO'60 , - L 0 \ I I 
j 

ODOO I o DO 1.. 5 ---- I e,C02 

61 \ 
o.os- I 

- LO) MS pq("'\ --- 0.:::::00 0.0)' C::. v o~~ 
D0'>- i/ 7 -/01 !1SD (Ji>1"\ -"'- 0,0'00 O,oS-~ U ,o)~ 

2,01 

I .,,/ ); 8 ~ O·O<.?0 O.vO L o.~DL 
-~.O\ fPi1 ) 

9 --t:-ift:' vS O,0' t} ./"'" (!) . O::?..? C) 02J~ u. Q",l" 
v'3.0 \ \\)\\\,\, ;: 

10 ~ 
.--- o.CD) o ,07)L 0. 0 0 ! 

-Lj,D\ ) 
D .00 <J -tf7b\ - fO·D?c (), ()C):) 11 'v' i 

pn .. G'O ' ~.z. ~ '.0\ J 
12 .-.V. ~ r-'- 0.07::.)0 eJ,oo \ 0, GO ( .: \ ; 

cev \ O.O~ R~I'\ 
j 

(j.'OOO 13 ---- c?oS"7 o ,v'r7 

14 CCb I 
j 

0.00..0 D, W\) (j JYJ 0 --- I 

151 rlz-vO'b(.:Jl. 2. () \ / 0.'000 O·()'./ \ eJ. i;)O t ------- a.a?;, I ) 
I 16 \ - L. 0 \ VS P?h I ~ {).DDO 003 S- (j. 0", s-

17 ~ - 3.0 \ 1 .--- J o. vex:) ().oDl tJ,JDi 

L 

e~e d!1c{iW 

eLP 'lJnJll 

0.5/50 

0.1 

() II L· 

Results -
mglL 

G ,O(;{)1~'%, 

\) . oL.f\ \0 

0. \)()8'l \,p '8 

(j.OYol... 

o.ooJ-,IJ...1, 

t). 6 '-\~tS 

0,03" oS-

0, EiO'V-rg 

o.o~\V 

O.U()\\C:, 

O. OQo·l\.o~ 

bOD \ lo?, 

O.OycH.D 

(jOQa I. '" 'is 

Q,ODjlt>7 

0, (;):,o?3 

0. 0 01..:;77 
-pH ReqUirement: Method 7196A (2 ± 0.:;) * Samples filtered prIOr to pH adjustment 

29 

Corr. Coeff. 

O. '1'10,8°1. '1 US 

QA/QC - %R 
IRPD 

L(). u<t)'j 

Cj~~t 

(o.uQ~ 

)01'1 .. 

{. C).VU,) 

q:?/~ J 1>'7.., 

\01 '7. 
) 'fZVO 

Lv.v~::, 

\O)/." 

i...O, <X)'~ 

~O .. QO~ 

'-0.00 ) 

q~~" 

UJ.D::J') 

I LO ,00) 

\01'1.. 

((? \: I 'J 

ICV/CCV spiked with 0,'1,)0 mlof 51'1 ~ 10)')(00) '150 ml of pH adjusted DI WATER (T.V.= u.oS- ppm) 

MSIMSD spiked with 0.05 ml of . l.f - 08'1"1110 t 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of t 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
Verification Standard Spiked 0, ") mlof @ I: 1-;, t 10 ml of sample (T.V.= (0) ppm) 

Comments: 

Prepared By: ____ t_L ___ _ DaterTime: 

Analyzed By: ___ --;-:Cr-:;t.,--__ _ 

Reviewed By: ___ ..!-??:~ __ 
DaterTime: 

Date: 

Cr6LIQ.xls 
14 of 22



        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

#J Columbia 
!'~'~~~ Analytical Services'..: 

Hexavalent Chromium (Liquids) 30 
Method EPA 7196A 

Service Request#(s): p\ Lo\)?k, L ') r \ 2.cP?JCl i Run#: __ -b'1/,-"-1-,,,--~ --,-77.:..-/_;; __ 
Stoek#: S1 y -Ojil'1 \\0] lv ~ \oW"'I ~ '1./1-'1/ 11. Prep Run#: ---

ICV/CCV#: S,lH - \[J\~- \()()\ \0.>\0)~Qn &"R '>/1'1))1. Cone. H2S04 Lot#: 5110 li91"b"{ fL{J h/1\)/I'1 
Coloring Reagent Ref#: 51\.( -0) lj\Jo) eM 1-}1,3)11 

Working Curve: I Prep Dilution NA O. 05/50 0.25/50 0.5/50 Corr. Coeff. 

I Concentration m:;:;IL 0.00 0.01 0.05 0.1 o /"1 Cj Cj'1 Dt en,,'S Absorbance (§ 540 nm OD<:') 0 0,0)0 tj.O)i a.I\\.£> 

,l Corrected 

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

Sample # Vol.(mL) Dilution "-. Bkg. (ii) 540nm (minus bkg.) mg/L IRPD t-'i 
va$" 

J 0.00 'J 0.0(.., 1. OOCS"3'1 
c~'~ ~'\-\ 

1 ? \ L oO?:'\? L -3,0) Y\ S ??M \O("\L - t).O~2. ~ /'5~ 

2 ~ )0 , h 0.::>\ . ~'D 9?h ""- J 0:000 (!l.W O.otcS- C.OSlD) ~~ )\\f>D 

3 - lLD \ -- / 0.000 0.006 0.006 o.OD1(P'j 

4 -5,01 - / V·w I ().bOL C),OO) (J, 0 D \ (.,,':, /...D • .:J03 

,,(P,O \ - J CJ,CP I O.ro.~ (,:),002 0,0014'6 t.J).d)3 5 

61 -1 -l.D I - ./ O.CO \ O.w3, O,002 0. CO'2-<.-{ ~ LD.ro3. 

eel) 7... 
- J a,coo O.D~' 0,0')7 O.OLl'1L. q~'to 7 ooc:; 'V?M 

8 (CD 2 I ,v -- J 0000 Q,OOC> C)_DO 0 O.bDcn~S i. .. l).CK;) 

9 \ 

10 ~" 
11 ~. <Z)OOO1 No} l~i0 

~ 
'. 

12 

131 ~ I 
14 

~ r-,,,, I 
15 ~ 
16 1 I~ 

~ 

~ 
17 -pH RequIrement: Method 7196A (2 ± (J.J) @r ~~mples filtered prIor to pH adjustment 

ICV/CCV spiked with v 110 mI of ) 2,'1 -/~'}/oo I i 50 ml of pH adjusted DI WATER (T.V.= 0,0') ppm) 

MSIMSD spiked with 0.05 ml of 52'-1 - Dietl! k) Z i 10 mi of pH adjusted sample (T. V.= 0.05 ppm) 

LCS spiked with 0.2 ml of i 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
Verification Standard Spiked () :~ mlof @ I.' 10 i 10 ml of sample (T.V.= O.o'Z, ppm) 

Comments: 

Prepared By: ___ ........ C=r~ __ _ DatelTime: \73lc 
Anaiyzed By: ___ ...;;;;.t...o:;k __ _ DatelTime: 175'( 
Reviewed By: ---.f'-~.po:::;-- Date: 

Cr6LIQ.xls 
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1 i \ \ f f 

5.00 

"--Jai~h~~-5~DOft;LPO~-!2Lq~,-:;£i ~~(}3 ___ _ 
." __ ~~ : -~05 mlP~:·idine-4-carbo.xaldeby~c/lrf;" 4t'~4/. __ ' ____ _ 

{- . -.J.gj!ft0i .. - _____ ;I~XP: ____ ~/illf)J up [0 )()O ill1 \v· 1)1 

-------.----------- --- \N ater.' -------------

------ gp .' /I~¢Q_-------.-------.------.-.----.--.---,-------.,,---~ 

. ~=. -.fl.-..•. z.-.-.:V .. M'6. .. o .•. · .. ··~ .•.. -.~ .. '~.!i[~Lt.i?!6Z@.P.-. :---;;S3~(i;~Jii/idZ;;·.J!5 .... '~i,/"'- O,.05 ml Pyridine-4-carboxal'cicl1Ycic 'n!): 
u (.,; (J{;rZLI/~ __ ,, _______ ;Exp:_L/JP/lJ,-'J up to 500 1111 w/ J)! 

.,,' _____ ,, ___ , __ . ______ .. , ___ .,,_ .... _:.-.,,---. \\l ater. 

-"'-"-' --".-.. --.--.... ---,---,-----EXr-,L---L£l-!--;¥!4-Q ... ".- ... .... " .. -.. -.. -,.-,.-.... -.... ,-.. ,-... -------..... , .... ,,,--,- ... ,--.-'- ... -.----- .. -....... --------,----.. ---.-' .. -... ,,-----.-

" ,"----:---;;;W=------ /l (j~ {) (J2>-------·N;a7?:f------:g-~-'--

1 ,.·.-~'= ••• ,.~=··'·~~:l~~~~~~~l/~~~~lc;;lit~~~cE~f,si/;~~~;L:~~~ 
.,-- .. -- ....... , .. ---, ..... ---.-,--------EY£~-~iO-/1Pli- ............... -...... -..... --- .. ,---.. --.... -- .. -... -.-.... ------ .. --, ... -- .. ---.. --- ... ---.. --... ---- .. ------- ..... -.---.. ,.- .. -.----

. -I4p)Pll=-!;~jIPi)(}Z:. v::jff;f!gf~~.~'-',~-=~.·.· 
··-~{W/f!;;-7J;;;-;:-: ..... r; '--(}7N;;'djls~---:---

____ " __ ". _______ ,, .. ,,"__ _5ii6;n2~~~z::--~.r'- . . ..lb, __ 
ko ~ .. ,-

· •• ~.=-~ •••.• -::-,j/fj-I'-:~}:;:f;2 •• -.. _.,._ .. , ... _ ... ,"_ ... _ .,_.,._ ......... ' .. _, ...... ,._ "_ ...... __ _ 
-]!J .• : .. :-~L •• -3;}!j~)!f{ff!~~:=:···:0!{ff!J1.!l~i-j]f~ -
. . " ....... -... '. " .. ' .,. --'h(fif JClL0Zl!LL:- , ..... -_ .. J 2{)-J~ - @~r(A.C~-\~32---

... .--_ -- --- :-L:um J L 
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~lf~()51(111~>~ ...... .. ;;;?!lde~K . 
c= 

. . 9$~ 
Dlssolv~ 0.5.g 1 ,5-Dlphenylcarbohydrazide (EM ~/ 
exp: bl,"l/{) In 1 00 m.L Methanol (B&J Ill> 'frob exp:5!J;!t(). 
Add to 1 L volumetnc flask Containing 500 mL DI water -+ 

5.6 mL cone. H2S04 (EMD -1tj}~r exp: /1/UJ/;'1')' Bring 
up to volume wi DI H20; mix and degas. 

5~'I'~ tJ5d-O 110/ 

itll~ft/tQC(J ..' 
13f)!I- C4r /0, !3[)jj !5U/O"-70tJ IJJk 
I~r It I/q/'?J;}-,S-
t: xP c,/~O!?-

_ .........•. _ .......... _ ........... _.--.. _._. __ .-
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L-~a L--( ~ 1 \ 0 ( I 1 c;2 _ ...... 1({);;; ·P(~~q····· ............ -... ------
- . .. . ... ... .. .... .. .... ... --- :IT W1~{~ - ...... ........... . .. -.--... ---- .. -----~ 
Dissolve 0.5 g 1 ,5-Diphenylcarbohydrazide J~ , j"C 5 k:Lf , 
exp:itl {\'/19 in 100 mL Methanol (B&J h(2; 1j~ exp: 10/1'2/11h ..... , ...... , ... -.-.... ---.. -----
Add to 1 L volumetric flask containing 500 mL D1 water + 
5.6 mL conc. H2S04 (EMD. '\.i~I~l( exp: \l\1D\ti)· Bring J:1Ti-
up to volume wi Dr H20; mIX and degas. ;::;;;cl.~:. J.[JLIL(_, 

l ,. 
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Ll 
)AM 

:;C08 
1.00 

:)r) 

. ~ ~_S.7Ll ~O / Z3 /:J- 0 1 ___ &f;-{_&I-IIfl_/re[ __ &. ___ c ____ ~ ... _--

•. ~ .------'"""""-" 0.----_~-tcu . - fl i IPIIS'/1U- t ... ..• );) ...-- . JjJfJ1@~-~{~l)jl)r_-_l[,"7i 
b~_de-:.-. 7Jdil!-~- ..................... ~ ...... . 
l--~-gL/ •. -??p3/Ja ~ .. -~~ .................. ~.~ ........ ~ ... -... -..... ~ ... ~ .... ~ .. ~ .. --.. --~ ... -.... --~-.. ~-.-.-... ~-~ .. -... -.. ~ .. -.... -.~ .-..... ~ ..... --.. -~~ .... ~ ...... ~ ... --.. . 
t: 

~ 
5.00 r-----------
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LABORATORY REPORT 

 
February 9, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: JPL-GW-1Q12 / 100006114  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on January 31, 2012.  For your reference, these 
analyses have been assigned our service request number P1200362. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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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Client:  Battelle      CAS Project No: P1200362 
Project: JPL-GW-1Q12 / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on January 31, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200362
Project ID: JPL-GW-1Q12 / 100006114

Date Received: 1/31/2012
Time Received: 15:52

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-6 P1200362-001 Water 1/31/2012 08:45 X

DUPE-5-1Q12 P1200362-002 Water 1/31/2012 08:45 X

MW-13 P1200362-003 Water 1/31/2012 10:43 X

DUPE-6-1Q12 P1200362-004 Water 1/31/2012 10:43 X

MW-16 P1200362-005 Water 1/31/2012 13:18 X

DUPE-7-1Q12 P1200362-006 Water 1/31/2012 13:18 X

MW-15 P1200362-007 Water 1/31/2012 14:47 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200362_Detail Summary_1202090825_RB.xls - DETAIL SUMMARY
3 of 22
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200362Battelle

JPL-GW-1Q12/100006114

Tests

P1200362-001.01

7196A

SMO / MZAMORA16051/31/12

P-37 / MZAMORA16051/31/12

In Lab / EIBARRA16171/31/12

P-37 / EIBARRA18421/31/12

P1200362-002.01

7196A

SMO / MZAMORA16051/31/12

P-37 / MZAMORA16051/31/12

In Lab / EIBARRA16171/31/12

P-37 / EIBARRA18411/31/12

P1200362-003.01

7196A

SMO / MZAMORA16051/31/12

P-37 / MZAMORA16051/31/12

In Lab / EIBARRA16171/31/12

P-37 / EIBARRA18411/31/12

P1200362-004.01

7196A

SMO / MZAMORA16051/31/12

P-37 / MZAMORA16051/31/12

In Lab / EIBARRA16161/31/12

P-37 / EIBARRA18421/31/12

P1200362-005.01

7196A

SMO / MZAMORA16051/31/12

P-37 / MZAMORA16051/31/12

In Lab / EIBARRA16171/31/12

P-37 / EIBARRA18421/31/12

P1200362-006.01

7196A

SMO / MZAMORA16051/31/12

P-37 / MZAMORA16051/31/12

In Lab / EIBARRA16171/31/12

P-37 / EIBARRA18411/31/12

P1200362-007.01

7196A

SMO / MZAMORA16051/31/12

P-37 / MZAMORA16051/31/12

In Lab / EIBARRA16171/31/12

P-37 / EIBARRA18411/31/12

Page 1 of 1Intenal Chain of Custody SummaryPrinted 2/9/12 11:40 6 of 22
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Sample Acceptance Check Form
Client: Battelle Work order: P1200362

Project: JPL-GW-1Q12 / 100006114
Sample(s) received on: 1/31/12 Date opened: 1/31/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200362-001.01
P1200362-002.01
P1200362-003.01
P1200362-004.01
P1200362-005.01
P1200362-006.01
P1200362-007.01

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

Wet Ice

2/9/12 11:46 AMP1200362_Battelle_JPL-GW-1Q12 _ 100006114.xls - Page 1 of 1
7 of 22



        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Prep Method : 
Analysis Method: 
Test Notes: 

Sample Name 

MW-6 
DUPE-5-1QI2 
MW-13 
DUPE-6-1 Q12 
MW-16 
DUPE-7-1Q12 
MW-15 
Method Blank 

Battelle 
IPL-GW-1Q12 
100006114 
WATER 

None 
7196A 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Chromium, Hexavalent 

Dilution 
Lab Code PQL MDL Factor 

P 1200362-00 1 0.010 0.003 
P 1200362-002 0.010 0.003 
P1200362-003 0.010 0.003 
P 1200362-004 0.010 0.003 
P 1200362-005 0.010 0.003 
P 1200362-006 0.010 0.003 
P1200362-007 0.010 0.003 
P1200362-MB 0.010 0.003 

Service Request: P1200362 
Date Collected: 01131112 
Date Received: 01131112 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 01131112 17:51 ND 
NA 0113111217:51 ND 
NA 01/31112 17:51 0.007 
NA o 1 /3 1 112 1 7: 5 1 0.008 
NA o 113 1112 1 7: 51 ND 
NA 01131112 17:51 ND 
NA 01131112 17:51 ND 
NA 01131112 17:51 ND 

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

Approved By Date: 

Report By:SAnderson 

Result 
Notes 

J 

8 of 22
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBl 

CCB2 

COLUMBIA ANALYTICAL SERVICES, INC. 

Battelle 

JPL-GW-IQl2/100006114 

QAlQC Report 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7l96A 

mg/L(ppm) 

PQL 

0.010 
0.010 
0.010 

MDL 

0.003 
0.003 
0.003 

Service Request: P1200362 

Date Analyzed: 01131112 

Result 

ND 
ND 
ND 

P1200362wetSAI.xls - genqcchJ 2/3/12 WBMIX.XLT 
9 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Client: Battelle 

Project: JPL-GW-1Q12/ 100006114 

Title: Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Analyte: Chromium, Hexavalent 

Method: 7196A 

Units: mg/L (ppm) 

True 
Sample Name Value Result 

ICV 0.0500 0.0496 

CCVI 0.0500 0.0496 

CCV2 0.0500 0.0496 

P1200362wetSA1.xls - genqccv 2/3/12 

Service Request: P1200362 

Date Analyzed: 01/31/12 

Percent Acceptance 
Recovery Criteria 

99 90-110 

99 90-110 

99 90-110 

WBMIX,XLT 
10 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Amtlyte 

Battelle 
JPL-GW-IQI2 
100006114 
WATER 

Laboratory Control Sample 
P1200362-LCS 

Chromium, Hexavalent 

QAlQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200362 
NA 
NA 
NA 
01/31112 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0402 101 90-110 

ApprovedBy ---+-<dj~~~1~~ __ Date: 

Report By: SAnderson 

Result 
Notes 

11 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
JPL-GW-1Q12 
100006114 
WATER 

MW-13 
P1200362-003MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

QAlQC Report 

Service Request: P1200362 
Date Collected: 01/31/12 
Date Received: 01/31112 

Date Extracted: NA 
Date Analyzed: 01/31/12 

Matrix Spike/Duplicate Matrix Spike Summary 

P1200362-003DMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 0.0067 0.0539 0.0565 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

94 100 73-119 

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

Date: 

Report By: SAnderson 

Relative 
Percent Result 

Difference Notes 

5 J 

12 of 22
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I Columbia 
Analytical ServiceslOC 

pH Run Log 
Service Request #(5) :_----..:.~..;,.Y::...2CC::.."1_· Zxc::...:' '::...-\:..........;.1 _P,--):...;:;;L:..;:.CV...:..Jv",-::6.;:;;.(n-=L~ ______________ _ 

) 

I Time: 1 L) oS-
Sample VWR lot# Exp. Slope Prep.Run # 

I 
pH 2 Buffer S7lf - 0';201\ 0 I. 17...I1Plt 
pH 4 Buffer 31l{ - OS'7:v1 len Cf)}o/ll 
pH 7 Buffer YLy - \ot \ \\0 \ 1 hJ)!~ 

q~.~ ~ Run# 

pH 10 Buffer :YL~ - \02.Llllo:, 2/Uf/ I ~ 

I pH in liquid: (1) 9040B pH in solid: (2) 9045C (Note method number in column labeled # below ) 

I 

I 
I 

I 
I 

I 
I 
I 

I 

pH adjustment:(3) 7196A,(4) 7199 (Note method # In column labeled # ) 

Sample # pH Temp.oC Sample # 

pH 2.000 3 \, 'icc, 'R '2.1.,\.,0 l>i1.oo3lcL-.S-.O I ~ -

pH 4.000 L\.00Y '1\,~ P \ 2. OD:3b 1. - 6. 0 ) 

pH 7.000 l.()O} 1.- , .'1 9 H '2.000 

pH 10.000 )0.0\ \ \ . '1 p, 1.. ()03t,;~a 7.0 \ 
)H~ r;p 5}1P.!> 

I. :)8'4 
V)J~ 

Ref#:s1Y '\01. 411"1 11. .. L _QH 2,ODO '1...1/ 

DL 'l.OllP 'L\,Lj 

0\-\ 1,OClC) L ~'\ 1 'L \ . 8' " . 

\lo:~O 
.. ,., .... ,",. SvA< 

oy\ 2.0'00 1 0 H.p 1,\'1 "'1", 
?' oO?)lDl -\.0\ 2.0'27_ )L 1 '~~ 

-2,0 \ L-,\90 \ 1- Y 
-3 \ '2-,\S\ \ 'L, I 

It - Y,D \ 2"0) ~ \ \, (" 
1.0 \ 

~~fh" ',j.1::> rnOJ'3\oL 1. 67,? 

- 2,0 \ '2. \ \ ) ,'). (0 

- \:) 'I '2, \ 1 q l'~ .?J 

-y :) \ W 2. C~7 \) 6' 

pH Temp.oC 

1~ \"1 q ro). ~ 

2, \ \D )3 .. ~ 

2~ 0 ''):<:- 2..\.<1 

7 . \ 2- R' Ill.,) 

2·030 L\. '1 

If: Not \1)5[- I) 

~ 
.~ 

~ 
'\ 
~ 
~ 

...... " 

I 
pH Adjustments: g 7196A: Diluted/Conc H2S04 fnD 1111 '2.'tY EXP:ll!1.0 11:1 

o 7199A: Diluted NaOH EXP: ----
Comments: ---------------------------------------------------------

I 
* Soil or Solid prep: 1: 1 (wt:vol) with 01 water: ** Samples received past recommended hold time. 

r Date buffers and filling solution changed: _--.;.;d~!'J"1Q!:...:..\ l.~ ____________ _ 

Note: ATC probe used; therefore, temperature correction calculation is not necessary. 

Analyst: f :t Date: J/pl/ I J 

Reviewer: Jt?; Date: -!il/i:;;' 
pH 

1 1 
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Columbia 
Hexavalent Chromium (Liquids) 

~'...JI Analytical Services'"' Method EPA 7196A 
Service Request#(s): ?11 003(0) ;) rrlC06loL 
Stock#: Sl':f - Oo'2(j )\02 TV::-\D¥fh cxy'L/7!i/rL 
ICV/CCV#: .3['1- )0 If IOGI f'J::{'X)rff1 Ese '!:>j1.IJI'L 

Working Curve: I Prep DiLution 

I Concentration mRIL 
Absorbance @ 540 nm 

Run#:_--t..f.?::.....L-~~g..;;...S1?...:....:r-a:::..-___ _ 
Prep Run#: ________ _ 

Cone. H2S04 Lot#: SlIP Y918Lf 
Coloring Reagent Ref#: 51~ -0\ V/l 1-'u \ 

NA 0.05/50 I 0.25/50 

0.00 0.01 I 0.05 
0 0,0)'0 I Q.DS--' 

Corrected 
Abs. Il Sample Absorbance 

Sample # VoI.(mL) Dilution ~ Bkg. (ii), 540nm (minus bkg.) 

1 leD IQML - J 
o.DDO O·Doo Q,;)()O 

I --- j 
lev --- o.u~l 2 C).DS" P9f"'\ ,0.000 (J·;)'rl 

I 

I (). 000 MG 
.......- j 

3 IO.DOO O.OV 0 

LL~ o OLl v?M 
/, 

(3 0y G I (j.vL\l;. 4 /' / c>,ocx::> 

?\lOO'60 , - L 0 \ I I 
j 

ODOO I o DO 1.. 5 ---- I e,C02 

61 \ 
o.os- I 

- LO) MS pq("'\ --- 0.:::::00 0.0)' C::. v o~~ 
D0'>- i/ 7 -/01 !1SD (Ji>1"\ -"'- 0,0'00 O,oS-~ U ,o)~ 

2,01 

I .,,/ ); 8 ~ O·O<.?0 O.vO L o.~DL 
-~.O\ fPi1 ) 

9 --t:-ift:' vS O,0' t} ./"'" (!) . O::?..? C) 02J~ u. Q",l" 
v'3.0 \ \\)\\\,\, ;: 

10 ~ 
.--- o.CD) o ,07)L 0. 0 0 ! 

-Lj,D\ ) 
D .00 <J -tf7b\ - fO·D?c (), ()C):) 11 'v' i 

pn .. G'O ' ~.z. ~ '.0\ J 
12 .-.V. ~ r-'- 0.07::.)0 eJ,oo \ 0, GO ( .: \ ; 

cev \ O.O~ R~I'\ 
j 

(j.'OOO 13 ---- c?oS"7 o ,v'r7 

14 CCb I 
j 

0.00..0 D, W\) (j JYJ 0 --- I 

151 rlz-vO'b(.:Jl. 2. () \ / 0.'000 O·()'./ \ eJ. i;)O t ------- a.a?;, I ) 
I 16 \ - L. 0 \ VS P?h I ~ {).DDO 003 S- (j. 0", s-

17 ~ - 3.0 \ 1 .--- J o. vex:) ().oDl tJ,JDi 

L 

e~e d!1c{iW 

eLP 'lJnJll 

0.5/50 

0.1 

() II L· 

Results -
mglL 

G ,O(;{)1~'%, 

\) . oL.f\ \0 

0. \)()8'l \,p '8 

(j.OYol... 

o.ooJ-,IJ...1, 

t). 6 '-\~tS 

0,03" oS-

0, EiO'V-rg 

o.o~\V 

O.U()\\C:, 

O. OQo·l\.o~ 

bOD \ lo?, 

O.OycH.D 

(jOQa I. '" 'is 

Q,ODjlt>7 

0, (;):,o?3 

0. 0 01..:;77 
-pH ReqUirement: Method 7196A (2 ± 0.:;) * Samples filtered prIOr to pH adjustment 

29 

Corr. Coeff. 

O. '1'10,8°1. '1 US 

QA/QC - %R 
IRPD 

L(). u<t)'j 

Cj~~t 

(o.uQ~ 

)01'1 .. 

{. C).VU,) 

q:?/~ J 1>'7.., 

\01 '7. 
) 'fZVO 

Lv.v~::, 

\O)/." 

i...O, <X)'~ 

~O .. QO~ 

'-0.00 ) 

q~~" 

UJ.D::J') 

I LO ,00) 

\01'1.. 

((? \: I 'J 

ICV/CCV spiked with 0,'1,)0 mlof 51'1 ~ 10)')(00) '150 ml of pH adjusted DI WATER (T.V.= u.oS- ppm) 

MSIMSD spiked with 0.05 ml of . l.f - 08'1"1110 t 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of t 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
Verification Standard Spiked 0, ") mlof @ I: 1-;, t 10 ml of sample (T.V.= (0) ppm) 

Comments: 

Prepared By: ____ t_L ___ _ DaterTime: 

Analyzed By: ___ --;-:Cr-:;t.,--__ _ 

Reviewed By: ___ ..!-??:~ __ 
DaterTime: 

Date: 

Cr6LIQ.xls 
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#J Columbia 
!'~'~~~ Analytical Services'..: 

Hexavalent Chromium (Liquids) 30 
Method EPA 7196A 

Service Request#(s): p\ Lo\)?k, L ') r \ 2.cP?JCl i Run#: __ -b'1/,-"-1-,,,--~ --,-77.:..-/_;; __ 
Stoek#: S1 y -Ojil'1 \\0] lv ~ \oW"'I ~ '1./1-'1/ 11. Prep Run#: ---

ICV/CCV#: S,lH - \[J\~- \()()\ \0.>\0)~Qn &"R '>/1'1))1. Cone. H2S04 Lot#: 5110 li91"b"{ fL{J h/1\)/I'1 
Coloring Reagent Ref#: 51\.( -0) lj\Jo) eM 1-}1,3)11 

Working Curve: I Prep Dilution NA O. 05/50 0.25/50 0.5/50 Corr. Coeff. 

I Concentration m:;:;IL 0.00 0.01 0.05 0.1 o /"1 Cj Cj'1 Dt en,,'S Absorbance (§ 540 nm OD<:') 0 0,0)0 tj.O)i a.I\\.£> 

,l Corrected 

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

Sample # Vol.(mL) Dilution "-. Bkg. (ii) 540nm (minus bkg.) mg/L IRPD t-'i 
va$" 

J 0.00 'J 0.0(.., 1. OOCS"3'1 
c~'~ ~'\-\ 

1 ? \ L oO?:'\? L -3,0) Y\ S ??M \O("\L - t).O~2. ~ /'5~ 

2 ~ )0 , h 0.::>\ . ~'D 9?h ""- J 0:000 (!l.W O.otcS- C.OSlD) ~~ )\\f>D 

3 - lLD \ -- / 0.000 0.006 0.006 o.OD1(P'j 

4 -5,01 - / V·w I ().bOL C),OO) (J, 0 D \ (.,,':, /...D • .:J03 

,,(P,O \ - J CJ,CP I O.ro.~ (,:),002 0,0014'6 t.J).d)3 5 

61 -1 -l.D I - ./ O.CO \ O.w3, O,002 0. CO'2-<.-{ ~ LD.ro3. 

eel) 7... 
- J a,coo O.D~' 0,0')7 O.OLl'1L. q~'to 7 ooc:; 'V?M 

8 (CD 2 I ,v -- J 0000 Q,OOC> C)_DO 0 O.bDcn~S i. .. l).CK;) 

9 \ 

10 ~" 
11 ~. <Z)OOO1 No} l~i0 

~ 
'. 

12 

131 ~ I 
14 

~ r-,,,, I 
15 ~ 
16 1 I~ 

~ 

~ 
17 -pH RequIrement: Method 7196A (2 ± (J.J) @r ~~mples filtered prIor to pH adjustment 

ICV/CCV spiked with v 110 mI of ) 2,'1 -/~'}/oo I i 50 ml of pH adjusted DI WATER (T.V.= 0,0') ppm) 

MSIMSD spiked with 0.05 ml of 52'-1 - Dietl! k) Z i 10 mi of pH adjusted sample (T. V.= 0.05 ppm) 

LCS spiked with 0.2 ml of i 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
Verification Standard Spiked () :~ mlof @ I.' 10 i 10 ml of sample (T.V.= O.o'Z, ppm) 

Comments: 

Prepared By: ___ ........ C=r~ __ _ DatelTime: \73lc 
Anaiyzed By: ___ ...;;;;.t...o:;k __ _ DatelTime: 175'( 
Reviewed By: ---.f'-~.po:::;-- Date: 

Cr6LIQ.xls 
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1 i \ \ f f 

5.00 

"--Jai~h~~-5~DOft;LPO~-!2Lq~,-:;£i ~~(}3 ___ _ 
." __ ~~ : -~05 mlP~:·idine-4-carbo.xaldeby~c/lrf;" 4t'~4/. __ ' ____ _ 

{- . -.J.gj!ft0i .. - _____ ;I~XP: ____ ~/illf)J up [0 )()O ill1 \v· 1)1 

-------.----------- --- \N ater.' -------------

------ gp .' /I~¢Q_-------.-------.------.-.----.--.---,-------.,,---~ 

. ~=. -.fl.-..•. z.-.-.:V .. M'6. .. o .•. · .. ··~ .•.. -.~ .. '~.!i[~Lt.i?!6Z@.P.-. :---;;S3~(i;~Jii/idZ;;·.J!5 .... '~i,/"'- O,.05 ml Pyridine-4-carboxal'cicl1Ycic 'n!): 
u (.,; (J{;rZLI/~ __ ,, _______ ;Exp:_L/JP/lJ,-'J up to 500 1111 w/ J)! 

.,,' _____ ,, ___ , __ . ______ .. , ___ .,,_ .... _:.-.,,---. \\l ater. 

-"'-"-' --".-.. --.--.... ---,---,-----EXr-,L---L£l-!--;¥!4-Q ... ".- ... .... " .. -.. -.. -,.-,.-.... -.... ,-.. ,-... -------..... , .... ,,,--,- ... ,--.-'- ... -.----- .. -....... --------,----.. ---.-' .. -... ,,-----.-

" ,"----:---;;;W=------ /l (j~ {) (J2>-------·N;a7?:f------:g-~-'--

1 ,.·.-~'= ••• ,.~=··'·~~:l~~~~~~~l/~~~~lc;;lit~~~cE~f,si/;~~~;L:~~~ 
.,-- .. -- ....... , .. ---, ..... ---.-,--------EY£~-~iO-/1Pli- ............... -...... -..... --- .. ,---.. --.... -- .. -... -.-.... ------ .. --, ... -- .. ---.. --- ... ---.. --... ---- .. ------- ..... -.---.. ,.- .. -.----

. -I4p)Pll=-!;~jIPi)(}Z:. v::jff;f!gf~~.~'-',~-=~.·.· 
··-~{W/f!;;-7J;;;-;:-: ..... r; '--(}7N;;'djls~---:---

____ " __ ". _______ ,, .. ,,"__ _5ii6;n2~~~z::--~.r'- . . ..lb, __ 
ko ~ .. ,-

· •• ~.=-~ •••.• -::-,j/fj-I'-:~}:;:f;2 •• -.. _.,._ .. , ... _ ... ,"_ ... _ .,_.,._ ......... ' .. _, ...... ,._ "_ ...... __ _ 
-]!J .• : .. :-~L •• -3;}!j~)!f{ff!~~:=:···:0!{ff!J1.!l~i-j]f~ -
. . " ....... -... '. " .. ' .,. --'h(fif JClL0Zl!LL:- , ..... -_ .. J 2{)-J~ - @~r(A.C~-\~32---

... .--_ -- --- :-L:um J L 
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~lf~()51(111~>~ ...... .. ;;;?!lde~K . 
c= 

. . 9$~ 
Dlssolv~ 0.5.g 1 ,5-Dlphenylcarbohydrazide (EM ~/ 
exp: bl,"l/{) In 1 00 m.L Methanol (B&J Ill> 'frob exp:5!J;!t(). 
Add to 1 L volumetnc flask Containing 500 mL DI water -+ 

5.6 mL cone. H2S04 (EMD -1tj}~r exp: /1/UJ/;'1')' Bring 
up to volume wi DI H20; mix and degas. 

5~'I'~ tJ5d-O 110/ 

itll~ft/tQC(J ..' 
13f)!I- C4r /0, !3[)jj !5U/O"-70tJ IJJk 
I~r It I/q/'?J;}-,S-
t: xP c,/~O!?-

_ .........•. _ .......... _ ........... _.--.. _._. __ .-
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L-~a L--( ~ 1 \ 0 ( I 1 c;2 _ ...... 1({);;; ·P(~~q····· ............ -... ------
- . .. . ... ... .. .... .. .... ... --- :IT W1~{~ - ...... ........... . .. -.--... ---- .. -----~ 
Dissolve 0.5 g 1 ,5-Diphenylcarbohydrazide J~ , j"C 5 k:Lf , 
exp:itl {\'/19 in 100 mL Methanol (B&J h(2; 1j~ exp: 10/1'2/11h ..... , ...... , ... -.-.... ---.. -----
Add to 1 L volumetric flask containing 500 mL D1 water + 
5.6 mL conc. H2S04 (EMD. '\.i~I~l( exp: \l\1D\ti)· Bring J:1Ti-
up to volume wi Dr H20; mIX and degas. ;::;;;cl.~:. J.[JLIL(_, 

l ,. 
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Ll 
)AM 

:;C08 
1.00 

:)r) 

. ~ ~_S.7Ll ~O / Z3 /:J- 0 1 ___ &f;-{_&I-IIfl_/re[ __ &. ___ c ____ ~ ... _--

•. ~ .------'"""""-" 0.----_~-tcu . - fl i IPIIS'/1U- t ... ..• );) ...-- . JjJfJ1@~-~{~l)jl)r_-_l[,"7i 
b~_de-:.-. 7Jdil!-~- ..................... ~ ...... . 
l--~-gL/ •. -??p3/Ja ~ .. -~~ .................. ~.~ ........ ~ ... -... -..... ~ ... ~ .... ~ .. ~ .. --.. --~ ... -.... --~-.. ~-.-.-... ~-~ .. -... -.. ~ .. -.... -.~ .-..... ~ ..... --.. -~~ .... ~ ...... ~ ... --.. . 
t: 

~ 
5.00 r-----------
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LABORATORY REPORT 

 
February 14, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: 1Q12 JPL GW Mon / 100006114  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on February 1, 2012.  For your reference, these 
analyses have been assigned our service request number P1200385. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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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Client:  Battelle      CAS Project No: P1200385 
Project: 1Q12 JPL GW Mon / 100006114    
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
The samples were received intact under chain of custody on February 1, 2012 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 
 
Cr6 
____________________________________________________________________________________________ 
 
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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200385
Project ID: 1Q12 JPL GW Mon / 100006114

Date Received: 2/1/2012
Time Received: 15:56

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-18-4 P1200385-001 Water 2/1/2012 09:15 X

MW-18-3 P1200385-002 Water 2/1/2012 10:12 X

MW-18-2 P1200385-003 Water 2/1/2012 10:40 X

EB-3-2/1/12 P1200385-004 Water 2/1/2012 10:29 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200385_Detail Summary_1202090826_RB.xls - DETAIL SUMMARY
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200385Battelle

1Q12 JPL GW Mon/100006114

Tests

P1200385-001.01

7196A

SMO / MZAMORA16042/1/12

P-37 / MZAMORA16042/1/12

In Lab / EIBARRA16222/1/12

P-37 / EIBARRA08482/2/12

P-Disposed / RMARTENIES09162/3/12

P1200385-002.01

7196A

SMO / MZAMORA16042/1/12

P-37 / MZAMORA16042/1/12

In Lab / EIBARRA16222/1/12

P-37 / EIBARRA08492/2/12

P-Disposed / RMARTENIES09162/3/12

P1200385-003.01

7196A

SMO / MZAMORA16042/1/12

P-37 / MZAMORA16042/1/12

In Lab / EIBARRA16222/1/12

P-37 / EIBARRA08492/2/12

P-Disposed / RMARTENIES09162/3/12

P1200385-004.01

7196A

SMO / MZAMORA16042/1/12

P-37 / MZAMORA16042/1/12

In Lab / EIBARRA16222/1/12

P-37 / EIBARRA08492/2/12

P-Disposed / RMARTENIES09162/3/12

Page 1 of 1Intenal Chain of Custody SummaryPrinted 2/14/12 16:50 6 of 22
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Sample Acceptance Check Form
Client: Battelle Work order: P1200385

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 2/1/12 Date opened: 2/1/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   
##### ###### ######

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Wet Ice

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200385-001.01
P1200385-002.01
P1200385-003.01
P1200385-004.01

2/14/12 4:53 PMP1200385_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Prep Method: 
Analysis Method: 
Test Notes : 

Sample Name 

MW-18-4 
MW-18-3 
MW-18-2 
EB-3-211112 
Method Blank 

Battelle 
lQ12 JPL GW Mon 
100006114 
WATER 

None 
7196A 

Lab Code 

P1200385-001 
P1200385-002 
P1200385-003 
P1200385-004 
P1200385-MB 

Analytical Report 

Chromium, Hexavalent 

Dilution 
PQL MDL Factor 

0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 

Approved By -----+-dV.-4:oo"at-"--"'-'-'-7j~=---'--rg~~~--- Date: 

Report By:SAnderson 

Service Request: P1200385 
Date Collected: 02/01112 
Date Received: 02/01112 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 02/01112 17:46 ND 
NA 02/01112 17:46 ND 
NA 02/01112 17:46 ND 
NA 02/01112 17:46 ND 
NA 02101112 17:46 ND 

Result 
Notes 

8 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBl 

CCB2 

QAlQC Report 

Battelle 

lQ12 JPL GW Mon 1100006114 

Initial and Continuing Calibration Blank (lCB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mg/L(ppm) 

PQL 

0.010 
0.010 
0.010 

MDL 

0.003 
0.003 
0.003 

Service Request: P1200385 

Date Analyzed: 02/01112 

Result 

ND 
ND 
ND 

Approved By: _£~a~~~-f~~,,-------,---- Date: _t?-I--.;4-=-+--i_'/~_ 
ICCBMDU\20594 () . 

Pl200385wetSAl.xls - genqccbl 2/3/\2 WBMIX.XLT 
9 of 22
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Client: 
Project: 

Title: 

Analyte: 
Method: 
Units: 

Sample Name 

ICV 

CCV1 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

1Q12 JPL OW Monl 100006114 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 
mg/L (ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0510 

0.0519 

0.0510 

Approved By: _-----'&--+-"'-a-I.L-/fL,C~=_ _ __'_1Z_=~__A_"__----- Date: 
CCVIA/120594 U-----

P1200385wetSA LxI, - genqccv 2/3/12 

Service Request: P1200385 

Date Analyzed: 02/01112 

Percent Acceptance 
Recovery Criteria 

102 90-110 

104 90~110 

102 90-110 

WBMDCXLT 
10 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
1Q12 JPL GW Mon 
100006114 
WATER 

Laboratory Control Sample 
P1200385-LCS 

Chromium, Hexavalent 

Report By: SAnderson 

QAJQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200385 
NA 
NA 
NA 
02/01112 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Date: 

Units: mglL (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0413 103 90-110 

Result 
Notes 

11 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Battelle 
1Q12 JPL GW Mon 
100006114 
WATER 

QAJQC Report 

Service Request: P1200385 
Date Collected: 02/01112 
Date Received: 02/01112 

Date Extracted: NA 
Date Analyzed: 02/01112 

Matrix Spike/Duplicate Matrix Spike Summary 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

MW-18-4 
P1200385-001MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

P1200385-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0510 0.0510 

Approved By }I~ R ljIe-. --~iD~~~--~U+r------ Date: 

Report By:SAnderson 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

102 102 73-119 

Relative 
Percent Result 

Difference Notes 

<1 

12 of 22
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I·· /A( Columbia 
~ Analytical Services'" 

pH Run Log 
I Service Req uest #( s): p, '- 00 9';;;- ) p \ '- OV 3& " 

I Time: IS- 1'5: 
Sample VWR lot# Exp. Slope Prep.Run # 
pH 2 Buffer S1.Lj-052..C1l\ol \ '1. !1,D 1 1.. 

pH 4 Buffer S1,,-\ -OS-LOll O'L Dr/'l,o)11 

'pH 7 Buffer ':::,'2..'1 - \02\ \\01 ,11..017 

.---,. 
9q.DL Run# 

-~ .. 

I 
pH 10 Buffer S2~- \o1.L\\\o~ 'L)~ /1 ~ 

I pH in Itquid: (1) 9040B pH in solid: (2) 9045C (Note method number in column labeled # below ) 

I pH adjustment:(3) 7196A,(4) 7199 (Note method # In column labeled #) 

Sample # pH Temp.oC Sample # 

pH 2.000 ~ 1.0\0 "11.. "L \ 
pH 4.000 Y.DO\P 'L 1.. ":> \ I 
pH 7.000 7.cxn 2"L~ \ 

pH 10.000 \0,001 '2-'2..<'" \ I 
(l1173>l!\ &plil/n 

7 ::8''1 2-:2. v \ iSPMJ Ref#: 51.4 - 1024110l. 

DL '2.031- '2-1.<1 \ 
lll\-\ 2000 2...00~ '2.-2.~ \ 

I 
1&00 1\ 
oi-l '2.:xx:;, 1...00" 2.1.'-1 ~ 

I 
I Pllc1:::(l)5r~ 1,0 , '2.\5) \2.0 \ 

-1,01 2.077 II.q 1\ 

-3.0) 1.0'lO \1· S-

. Y.u, \.QLl0, 11..·1 
I 

p\1.oo381o -\.,01 2.072 12.<1 

2.0) 2.\l{1, \~,l I 
,.L 30) 1, \ \OS" , ?> '1 

nH 1,'iDO 'v 2..0)'L 2-2.1 

pH Adjustments: g 7196A: Diluted/Cone H2S04 D\D 4<t1-'8Y EXP: Ill'l..[)b~ 

I 
I o 7199A: Diluted NaOH ____ EXP: ___ _ 

Comments: 

pH Temp.oC 

Nor us( F~ 

\ 
\ 
-~ 

\ 
\ 

\ 
I\. 

'\. 

-------------------------------------------------------
I 

* Soil or Solid prep: 1: 1 (wt:vol) with 01 water: ** Samples received past recommended hold time. 

I Date buffers and filling solution changed: __ ---', ...... /2 ..... [)'f-'/!u.7~ ____________________ _ 

Note: ATC probe used; therefore, temperature correction calculation is not necessary. 

I Analyst: ~. ~... Date: V , / '4J< 

Reviewer: ~ Date: ;jld; @ 

I 
pH 

12 
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I 6< Columbia 
~~ Analytical Services'"' 

Hexavalent Chromium (Liquids) 31 
Method EPA 7196A 

/J-x:Ch L 
Run#: I DJ'?\.f 

--------~----------
I Service Request#(s): PI LOa '2lirS j PI1.003Q1,.. 

Stock#: 32.4 -o~n._'!lIul Tu"'toP91'1 Exp 2h'J/' 1.. Prep Run#: __ 

I ICV/CCV#: :>::'2..'-/- KJIS"roo) TV~lo::>:Wl"\ 6!f hhOI2- Cone. H2S04 Lot#: 6hD 4at1.?i''-i ex..p Ii /7oj;'1 

Coloring Reagent Ref#: 5~'1-DI2-?IWI ~ 2../73/11 

Working Curve: I Prep Dilution NA 0.05/50 0.25/50 0.5/50 Carr. Coeff. 

I I Concentration mg/L 0.00 0.0] 0.05 0.1 O.'1"198'811..S'"' 
Absorbance IE), 540 nm () 0.011 O(oS-~ 0, II? 

,l Corrected 

Sample Absorbance Abs. Results - QAlQC-%R 
Sample # Vol.(mL) Dilution 4... Bkg. (iiJ. 540nm (minus bkg.) mglL IRPD 

I 
I 1 teE> IOv'lll - / C).ovO OO~D o.o:x:) -0.000118 l....(). $03-_. 

t! o.0s-<6 Lev oas- i'19M 
~. 

C).DoO 6.D)~ 0.0.$'10 IOl~. 2 

3 11& - ./ 0.000 OWe> o.a::X;;J -0 • o:::c Il.g LI) .:>03, I 
4 LCS Ci.oLJ P?h -. !/ 0,000 D.Ol.q C>. ()Lf 7 0.0 i..l,1> \o~~. 

5 ?1''2..CJ038S" -\.0 \ - ./ O.OC)D 0.001. (9.001 O. CDlt..L! '-.6.003> I 
0·0, 

\ Dc"t. 7 jl.,QV 6 -\.0) h) Ni'1 '-' / 0.OD0 D.c!)') 8' o.o~'8 e:;>.o')(o 

MS) OD, - J C)::JOO o,oS'8 '01."1. )L\"1., 
7 -l.01 . I PPM C).on? C.v)'lC) I 

J tJ.cD I 
CJ.ocLS' 2 LO,Oo'~ -l.OI - ~ \),OOl.{ 0.0,:)'3 8 

O.o~ 
, 

-2.0 \ vS - () 0.00\ <.? .0"6 'g 8.0'01- \O~~. 9 Pf'/'\ ~.O~l~ I 
I 10 -').0' - / 0.00\ 0.00::' 0.007.. 0.00 1<..1..J ~O(J3 

11 ··4.0\ "---- / 0. 00.,) 00.)3 o.o:)?:> o .D07.:5"z.. LO.Q::J'!> 

12 PI1003>'6(", ~ \.0 \ --- j O.ODO 0,0)3- 0.0'::>3 0.oo1SL Lo. 00 ?:, 

13 Cev \ 0.0)' ~P!l -- J 0.000 () .0$"1 0. 0 '5""1 (J.O)"l'1 \Ol.{ rr-z~ 

14 <:'C.fb \ -- / O.():)O 0.00 \ 0.001 \).ooOlS'Y £..0. Q::l:) 

(,).0' 

J ~ 15 V)2.. OO~& ~ \0 I MS Pi'M --- Cl.DD':) 0, ()S'1 £.,17 G.O)'I'1 \OLl'1,. I MO 

- ).0) 
O.~j\ j cu:)() 0 c..?,O(o 0 

<2.o~o "1./1./11. ,oto~. ) 1-"l. 16 MSD vPI'l - ~-!L-% ~, oS-US 

17 \ -1-.0 \ -.Jj ......... / L)·ODO 0.002- 0.00t- O ... Oi»)l"t..( LO.D03 
-pH ReqUIrement: Method 7196A (2 ± O.j~* Samples filtered prior to pH adjustment 
l!:¥/.IO 

ICV/CCV spiked with (),1.<)l) ml of;)~tf - (.olr/OJ) i 50 ml of pH adjusted DI WATER (T.V.= O,O~ ppm) 

MS/MSD spiked with 0.05 ml of~~ -etn'1IIOZ. 

LCS spiked with 0.2 ml of -1 
Verification Standard Spiked O. ? mlof 

Comments: 

Prepared By: _____ CC,-'='-"-r ________ _ 

Analyzed By: ----!th...::t:.:."'71;G;..-.-t::--r-/-
Reviewed By: ~ 

i 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

i 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
@,:I,:) i 10 ml of sample (T.V.= 0.0') ppm) 

DatelTime: 

DatelTime: 

Date: 

Cr6LIQ.xls 
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I C{ Columbia 
Hexavalent Chromium (Liquids) 

e~ Analytical Services'~ Method EPA 7196A 

Run#: __ -'-;1....f+.J1b-'-9-1~'--i '_. __ I Service Request#(s): PILOOD3~,' 4/)10;)";,\)(", 

Stock#: ~y - o~lq \107 Tv 7'10 jl(J.f1 S,z,9 Lh"l/Jt I ICV/CCV#: ",1'1' . (DIS- !OOi l\j7!CONh &hp ;/~:;IL 

Working Curve: I Prep Dilution 

I I Concentration mf!/L 
Absorbance @ 540 nm 

I DilUl\ Sample 
Sample # Vol.{mL) 

0.0'> 
J Pi L 0»)',)'1", -'101 v'S \O(V'-L -1 r?l"1 </ 

2 '~-201 I .- Iv '!.! ..J. 

, 
3 CCv 7.. ncB' l'~h - J 

I 

! , 
4 CC\?; I I '4' - J 

5 ., 
.~ . I 

61 
. ....• , •.......••• 

7 
....•. ~ ... 

i'·,. 

81 
--'-'-. 

I--"'~~ 
...... 

9 5P/\[6 ]vol uJ')SD I 
I 10 

11 

12 

131 
I 

14 

15 I 
I 

16 I 
17 

Prep Run#: ----

Cone. H2S04 Lot#: f/10 LfQZ84 t?x-p 

Coloring Reagent Ref#: 52'1 - 0 fZ~ \1.0 I 

NA 0.05/50 I 0.25/50 
0.00 0.01 I 0.05 
0 00 \1 I O,D~ 

Corrected 

Absorbance Abs. 

Bkg. (iiJ, 540nm (minus bkg.) 

C).DoG> aO'bl.> v.OS'-.o 

CWOI o ;:;0 Lj I C),co:::, 

0,002> QC>'S-'(1 Oas-;:{ 

a.CDC> cjOi)u ()·O();) 

................... 
~ .. 

............... ~ ........ 

I .......... ~" 
",,-

I 

I 

\l1t~ALf 
€&f 'llz?;)1 1. 

0.5/50 

0.1 
C·I!? 

Results -
mg/L 

O.O~ll" 

(J .r::P L'l 1-

'-'. o'n a 

-0.000118' 

~ .. 
...... ' ..... '~, 

~, , 
pH ReqUirement: Method 7196A (2 ± 0.:;);-;;;" Samples filtered pnor to pH adjustment 

32 

Carr. Coe!f 

o. qqqs 'l51i.aj 

QA/QC- %R 
IRPD 

10':>""1 

<-0. :)'\) .?:. 

i01"i .. 

L.o.00:' 

....................... , 
.... , 

I 

I I..!. \·,0 
ICV/CCV spiked with 0,1')0 ml of SLY -101\'100! r 50 ml of pH adjusted DI WATER (T.V.= 0.05- ppm) 

MSIMSD spiked with 0.05 ml ofS]}l -032Cj/I;)1 t 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of I i 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
Verification Standard Spiked ().? mlof J.,. @ Ie \"' r 10 ml of sample (T.V.= 001, ppm) I 

Comments: 

I 
Prepared By: ___ 1::;... _]:--::;::--__ _ 

Analyzed By: ___ E-":U<-_/...,,f---:I'/_·_ 

Reviewed By: --.,--~--:-cA:>"---=---
"-_/ 

Daterrime: 

Daterrime: 

Date: 

Cr6LIQ.xls 
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 ~~ _____ -- __ L( :( . . / 

L 

~L{ " ()S791 (//5 _ __ ;r~_J. __ !?C~. ___ . 
C' 

D- , 1 . . ;rrgA~ 
lSS0 v~ 0.5g 1 ,5-D1phenylcarbohydraz1de (BM ~/ 

exp: {,;/";/I(j III 100 mL Methanol (B&J M> frOb exp:.t;j!-f!I(). 
Add to 1 L volumetnc flask containing 500 mL Dr water + 
5.6 mL cone. H2S04 (EMD ..,tiiW exp: II/ze/ti)' Brin" 
up to volume wi DI H20; mix and degas. b 

18 of 22
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~~Jl))ku-~ro~-qjj£(lcz~[,J)"1J;Jljjdt-fJ!h, ----.'.'. 
~--y--~(}~L!f:t ;/rt/1!-Ifff4uJff~·B2ug+ 
~ ___ ------- tk-xf}.L--.L/6/;- .... -.-.Z-.--k-ml -- ... 5!!fijL .. ----tt~--!lCi- .-

:~_-~~~·~.,.-{~~j/t;lg~~~~~6) :~Q~yJ/PZ~L 

_-----------lJTblJlC 1122/;8_1)6:711: IP/t9/tf )125!Jfi<1 tJ/!Jz_ 
-~- ,)-1;;:/>_) 1~9-' . . 
~,$/i&/!I,:j;z#,02;;:q//O( ... tl//lJ&1'qv --; 
,_ '~" .S,~a(~ff;:S{Jy~ /j2ggtj ;;/Grl! I(/CPIL,/ 
,- - l,1kfii IJ}:JJ;:{) ., . . .. 

----.-----etf'::l/P14d--

'~ift-~i;t;~~:;!:£707 ~::~:-;t:~!rf$;J 
,--.---.-----.tLOOd __ r?!iLT~II?O_ _ . .___ .. __ _ 
.--.. ----.-- ·a/"'-d~P~· - .-.----

r-7ffjt ( , 5il - DraG! 10 I [j&-t U!OfJ'''4 ~.f 
'---~D J.q/) ~ Ox ) I~' II Z r.g~/{/J/(~ h ydl1i 2/rI!~Jr IElk ~fvG(iHi 
-- r;J P; \{;!/5,(IS) J 0'vNj I}.JI A~'JJ.lr;iJ:f) 
-- -- ____ ~~r : _ 1 r?l-{ 1-lk) . Innial:~ Datf1~f __ _ 

k:::-------- &?x r: . j () / &/N ' . --_ .. 
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~..,J.++I----------j--~I/ ~ / 0 i (lib I:: /t'tltJ 11M lIIiB - - - - -- -- --- --
tJ.31'1< 7 tlH'If/ (£NO if719893; j t?H:/D)7/'i) f (Doll 

JU/ S7;;; ~jO /1/ I D/ (o./tVIIZFJ1 it/, 1V;1#) - - - -
", _____ -------- - Ct.!' - -1/1-1/I,;L -- - -

..55lL(//iJ/I//i25 Y?2?l;/aml· ... 
(00 t1LfJ ~ <;.30- 09;;>0//0;5 (liA me r;1w..J ~ gf' ~/tJ) 

_J It &0) !)J, I)Fq!f:~~FD, --

__ ---- £ft, / D /~;; Ii; I 

------------------ ----

----------- -------------- ----------------- ---------------- ------------ - ------------ - --------------- ------------ --------------- --,,------------- -- --- ----------- --- ---- - --------- --- ------- ----------- - -------------- ---- ------------- - - --------------- ------------ --,,---------
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. \\\JIl( 

I f:lv 

1_-

~~L-( / \ \ 0 [11 Dd_ 3C{),~ P(Il---
. . ~J T ()Jf\lf11-- , - . .--------

Dissolve O.Sg 1 ,S-DlphenylcarbohydrazldeJ~ ;JC S £:4 , 
exp:itl r\ll~ in 100 mL Methanol (B&J M:;93~ exp: l v/I'Z//1b­
Add to 1 L volumetric flask containing SOO mL D1 water + 
S.6 mL cone. H2S04 (EMD.q~?''6l( exp: \1\lOll\P' Bring J~frl---
up to volume wi DI H20; mix and degas. .. -.(;;If--, .. J1 . '-/l~ 

• 
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LABORATORY REPORT 

 
February 14, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: JPL-GW-2Q12 / 100006114  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on February 1, 2012.  For your reference, these 
analyses have been assigned our service request number P1200386. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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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Client:  Battelle      CAS Project No: P1200386 
Project: JPL-GW-2Q12 / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on February 1, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200386
Project ID: JPL-GW-2Q12 / 100006114

Date Received: 2/1/2012
Time Received: 15:56

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-8 P1200386-001 Water 2/1/2012 09:00 X

MW-5 P1200386-002 Water 2/1/2012 10:54 X

MW-10 P1200386-003 Water 2/1/2012 13:43 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200386_Detail Summary_1202090827_RB.xls - DETAIL SUMMARY
3 of 22



        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.

4 of 22
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200386Battelle

JPL-GW-2Q12/100006114

Tests

P1200386-001.01

7196A

SMO / MZAMORA16122/1/12

P-37 / MZAMORA16122/1/12

In Lab / EIBARRA16222/1/12

P-37 / EIBARRA08492/2/12

P-Disposed / RMARTENIES09162/3/12

P1200386-002.01

7196A

SMO / MZAMORA16122/1/12

P-37 / MZAMORA16122/1/12

In Lab / EIBARRA16222/1/12

P-37 / EIBARRA08492/2/12

P-Disposed / RMARTENIES09162/3/12

P1200386-003.01

7196A

SMO / MZAMORA16122/1/12

P-37 / MZAMORA16122/1/12

In Lab / EIBARRA16222/1/12

P-37 / EIBARRA08492/2/12

P-Disposed / RMARTENIES09162/3/12

Page 1 of 1Intenal Chain of Custody SummaryPrinted 2/14/12 16:51 6 of 22
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Sample Acceptance Check Form
Client: Battelle Work order: P1200386

Project: JPL-GW-2Q12 / 100006114
Sample(s) received on: 2/1/12 Date opened: 2/1/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Wet Ice

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200386-001.01
P1200386-002.01
P1200386-003.01

2/14/12 4:58 PMP1200386_Battelle_JPL-GW-2Q12 _ 100006114.xls - Page 1 of 1
7 of 22



        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Prep Method: 
Analysis Method: 
Test Notes : 

Sample Name 

MW-8 
MW-5 
MW-10 
Method Blank 

Battelle 
JPL-GW-2Q12 
100006114 
WATER 

None 
7196A 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Chromium, Hexavalent 

Dilution 
Lab Code PQL MDL Factor 

P1200386-001 0.01 0.003 
P1200386-002 0.01 0.003 
P1200386-003 0.01 0.003 
P1200386-MB 0.01 0.003 

Service Request: P1200386 
Date Collected: 02/01112 
Date Received: 02/01112 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 02/01112 17:46 ND 
NA 02/01112 17:46 ND 
NA 02/01112 17:46 ND 
NA 02/01112 17:46 ND 

Result 
Notes 

Approved By --'-dft-1..l./i'-\..;Aw....:~~~-I-~..:;....,t1tL-..¥~ ___ _ 
() 

Date: ~~h 
---~i~~~/~~--------------

Report By: SAnderson 8 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCB1 

CCB2 

QAlQC Report 

Battelle 

JPL-GW-1Q12 1 100006114 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mg/L(ppm) 

PQL 

0.010 
0.010 
0.010 

MDL 

0.003 
0.003 
0.003 

Service Request: P1200386 

Date Analyzed: 02/01112 

Result 

ND 
ND 
ND 

Approved By: _~~~ a,LV-l1l,..L1.L-j~~---t-:12\r--Y:n.f6.L-~=---- Dato: #-
ICCBMDUJ20594 () 

P1200386wetSA1.xls· genqcchJ 213/12 WBMDCXLT 

9 of 22
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICV 

CCVl 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

Battelle 

JPL-GW-lQ12/100006ll4 

QAlQC Report 

Initial and Continuing Calibration Verification (lCV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L(ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0510 

0.0519 

0.0510 

Approved By: --J~~ttA>L..I.LLLjA~/-t>Ar-71~Itft~~~-____ Date: 
CCVIAI120594 U 

Pl200386wetSAl.xls· genqccv 2/3/12 

Service Request: P1200386 

Date Analyzed: 02/01112 

Percent Acceptance 
Recovery Criteria 

102 90-110 

104 90-110 

102 90-110 

WBMllCXLT 

10 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
JPL-GW-2QI2 
100006114 
WATER 

Laboratory Control Sample 
P1200386-LCS 

Chromium, Hexavalent 

QAJQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200386 
NA 
NA 
NA 
02/01/12 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Units: mglL (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0413 103 90-110 

Result 
Notes 

Approved By --,-"Kt,-=--~-=----~gtr=rr---- Date: --F-~---7t/h-L--~ ____ _ 
Report By: SAnderson 11 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
JPL-GW-2QI2 
100006114 
WATER 

MW-8 
P1200386-001MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

QAlQC Report 

Service Request: P1200386 
Date Collected: 02/01112 
Date Received: 02/01112 

Date Extracted: NA 
Date Analyzed: 02/01112 

Matrix SpikelDuplicate Matrix Spike Summary 

P1200386-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.01 0.0500 0.0500 ND 0.0519 0.0528 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

104 106 73-119 

ApprovedBy --+~~a~4~I/l~d~8..:.....,-o~'I-"'---- Date: 

Report By: SAnderson 

Relative 
Percent Result 

Difference Notes 

2 

I 

12 of 22
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I·· /A( Columbia 
~ Analytical Services'" 

pH Run Log 
I Service Req uest #( s): p, '- 00 9';;;- ) p \ '- OV 3& " 

I Time: IS- 1'5: 
Sample VWR lot# Exp. Slope Prep.Run # 
pH 2 Buffer S1.Lj-052..C1l\ol \ '1. !1,D 1 1.. 

pH 4 Buffer S1,,-\ -OS-LOll O'L Dr/'l,o)11 

'pH 7 Buffer ':::,'2..'1 - \02\ \\01 ,11..017 

.---,. 
9q.DL Run# 

-~ .. 

I 
pH 10 Buffer S2~- \o1.L\\\o~ 'L)~ /1 ~ 

I pH in Itquid: (1) 9040B pH in solid: (2) 9045C (Note method number in column labeled # below ) 

I pH adjustment:(3) 7196A,(4) 7199 (Note method # In column labeled #) 

Sample # pH Temp.oC Sample # 

pH 2.000 ~ 1.0\0 "11.. "L \ 
pH 4.000 Y.DO\P 'L 1.. ":> \ I 
pH 7.000 7.cxn 2"L~ \ 

pH 10.000 \0,001 '2-'2..<'" \ I 
(l1173>l!\ &plil/n 

7 ::8''1 2-:2. v \ iSPMJ Ref#: 51.4 - 1024110l. 

DL '2.031- '2-1.<1 \ 
lll\-\ 2000 2...00~ '2.-2.~ \ 

I 
1&00 1\ 
oi-l '2.:xx:;, 1...00" 2.1.'-1 ~ 

I 
I Pllc1:::(l)5r~ 1,0 , '2.\5) \2.0 \ 

-1,01 2.077 II.q 1\ 

-3.0) 1.0'lO \1· S-

. Y.u, \.QLl0, 11..·1 
I 

p\1.oo381o -\.,01 2.072 12.<1 

2.0) 2.\l{1, \~,l I 
,.L 30) 1, \ \OS" , ?> '1 

nH 1,'iDO 'v 2..0)'L 2-2.1 

pH Adjustments: g 7196A: Diluted/Cone H2S04 D\D 4<t1-'8Y EXP: Ill'l..[)b~ 

I 
I o 7199A: Diluted NaOH ____ EXP: ___ _ 

Comments: 

pH Temp.oC 

Nor us( F~ 

\ 
\ 
-~ 

\ 
\ 

\ 
I\. 

'\. 

-------------------------------------------------------
I 

* Soil or Solid prep: 1: 1 (wt:vol) with 01 water: ** Samples received past recommended hold time. 

I Date buffers and filling solution changed: __ ---', ...... /2 ..... [)'f-'/!u.7~ ____________________ _ 

Note: ATC probe used; therefore, temperature correction calculation is not necessary. 

I Analyst: ~. ~... Date: V , / '4J< 

Reviewer: ~ Date: ;jld; @ 

I 
pH 

12 

13 of 22



        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I 6< Columbia 
~~ Analytical Services'"' 

Hexavalent Chromium (Liquids) 31 
Method EPA 7196A 

/J-x:Ch L 
Run#: I DJ'?\.f 

--------~----------
I Service Request#(s): PI LOa '2lirS j PI1.003Q1,.. 

Stock#: 32.4 -o~n._'!lIul Tu"'toP91'1 Exp 2h'J/' 1.. Prep Run#: __ 

I ICV/CCV#: :>::'2..'-/- KJIS"roo) TV~lo::>:Wl"\ 6!f hhOI2- Cone. H2S04 Lot#: 6hD 4at1.?i''-i ex..p Ii /7oj;'1 

Coloring Reagent Ref#: 5~'1-DI2-?IWI ~ 2../73/11 

Working Curve: I Prep Dilution NA 0.05/50 0.25/50 0.5/50 Carr. Coeff. 

I I Concentration mg/L 0.00 0.0] 0.05 0.1 O.'1"198'811..S'"' 
Absorbance IE), 540 nm () 0.011 O(oS-~ 0, II? 

,l Corrected 

Sample Absorbance Abs. Results - QAlQC-%R 
Sample # Vol.(mL) Dilution 4... Bkg. (iiJ. 540nm (minus bkg.) mglL IRPD 

I 
I 1 teE> IOv'lll - / C).ovO OO~D o.o:x:) -0.000118 l....(). $03-_. 

t! o.0s-<6 Lev oas- i'19M 
~. 

C).DoO 6.D)~ 0.0.$'10 IOl~. 2 

3 11& - ./ 0.000 OWe> o.a::X;;J -0 • o:::c Il.g LI) .:>03, I 
4 LCS Ci.oLJ P?h -. !/ 0,000 D.Ol.q C>. ()Lf 7 0.0 i..l,1> \o~~. 

5 ?1''2..CJ038S" -\.0 \ - ./ O.OC)D 0.001. (9.001 O. CDlt..L! '-.6.003> I 
0·0, 

\ Dc"t. 7 jl.,QV 6 -\.0) h) Ni'1 '-' / 0.OD0 D.c!)') 8' o.o~'8 e:;>.o')(o 

MS) OD, - J C)::JOO o,oS'8 '01."1. )L\"1., 
7 -l.01 . I PPM C).on? C.v)'lC) I 

J tJ.cD I 
CJ.ocLS' 2 LO,Oo'~ -l.OI - ~ \),OOl.{ 0.0,:)'3 8 

O.o~ 
, 

-2.0 \ vS - () 0.00\ <.? .0"6 'g 8.0'01- \O~~. 9 Pf'/'\ ~.O~l~ I 
I 10 -').0' - / 0.00\ 0.00::' 0.007.. 0.00 1<..1..J ~O(J3 

11 ··4.0\ "---- / 0. 00.,) 00.)3 o.o:)?:> o .D07.:5"z.. LO.Q::J'!> 

12 PI1003>'6(", ~ \.0 \ --- j O.ODO 0,0)3- 0.0'::>3 0.oo1SL Lo. 00 ?:, 

13 Cev \ 0.0)' ~P!l -- J 0.000 () .0$"1 0. 0 '5""1 (J.O)"l'1 \Ol.{ rr-z~ 

14 <:'C.fb \ -- / O.():)O 0.00 \ 0.001 \).ooOlS'Y £..0. Q::l:) 

(,).0' 

J ~ 15 V)2.. OO~& ~ \0 I MS Pi'M --- Cl.DD':) 0, ()S'1 £.,17 G.O)'I'1 \OLl'1,. I MO 

- ).0) 
O.~j\ j cu:)() 0 c..?,O(o 0 

<2.o~o "1./1./11. ,oto~. ) 1-"l. 16 MSD vPI'l - ~-!L-% ~, oS-US 

17 \ -1-.0 \ -.Jj ......... / L)·ODO 0.002- 0.00t- O ... Oi»)l"t..( LO.D03 
-pH ReqUIrement: Method 7196A (2 ± O.j~* Samples filtered prior to pH adjustment 
l!:¥/.IO 

ICV/CCV spiked with (),1.<)l) ml of;)~tf - (.olr/OJ) i 50 ml of pH adjusted DI WATER (T.V.= O,O~ ppm) 

MS/MSD spiked with 0.05 ml of~~ -etn'1IIOZ. 

LCS spiked with 0.2 ml of -1 
Verification Standard Spiked O. ? mlof 

Comments: 

Prepared By: _____ CC,-'='-"-r ________ _ 

Analyzed By: ----!th...::t:.:."'71;G;..-.-t::--r-/-
Reviewed By: ~ 

i 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

i 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
@,:I,:) i 10 ml of sample (T.V.= 0.0') ppm) 

DatelTime: 

DatelTime: 

Date: 

Cr6LIQ.xls 
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I C{ Columbia 
Hexavalent Chromium (Liquids) 

e~ Analytical Services'~ Method EPA 7196A 

Run#: __ -'-;1....f+.J1b-'-9-1~'--i '_. __ I Service Request#(s): PILOOD3~,' 4/)10;)";,\)(", 

Stock#: ~y - o~lq \107 Tv 7'10 jl(J.f1 S,z,9 Lh"l/Jt I ICV/CCV#: ",1'1' . (DIS- !OOi l\j7!CONh &hp ;/~:;IL 

Working Curve: I Prep Dilution 

I I Concentration mf!/L 
Absorbance @ 540 nm 

I DilUl\ Sample 
Sample # Vol.{mL) 

0.0'> 
J Pi L 0»)',)'1", -'101 v'S \O(V'-L -1 r?l"1 </ 

2 '~-201 I .- Iv '!.! ..J. 

, 
3 CCv 7.. ncB' l'~h - J 

I 

! , 
4 CC\?; I I '4' - J 

5 ., 
.~ . I 

61 
. ....• , •.......••• 

7 
....•. ~ ... 

i'·,. 

81 
--'-'-. 

I--"'~~ 
...... 

9 5P/\[6 ]vol uJ')SD I 
I 10 

11 

12 

131 
I 

14 

15 I 
I 

16 I 
17 

Prep Run#: ----

Cone. H2S04 Lot#: f/10 LfQZ84 t?x-p 

Coloring Reagent Ref#: 52'1 - 0 fZ~ \1.0 I 

NA 0.05/50 I 0.25/50 
0.00 0.01 I 0.05 
0 00 \1 I O,D~ 

Corrected 

Absorbance Abs. 

Bkg. (iiJ, 540nm (minus bkg.) 

C).DoG> aO'bl.> v.OS'-.o 

CWOI o ;:;0 Lj I C),co:::, 

0,002> QC>'S-'(1 Oas-;:{ 

a.CDC> cjOi)u ()·O();) 

................... 
~ .. 

............... ~ ........ 

I .......... ~" 
",,-

I 

I 

\l1t~ALf 
€&f 'llz?;)1 1. 

0.5/50 

0.1 
C·I!? 

Results -
mg/L 

O.O~ll" 

(J .r::P L'l 1-

'-'. o'n a 

-0.000118' 

~ .. 
...... ' ..... '~, 

~, , 
pH ReqUirement: Method 7196A (2 ± 0.:;);-;;;" Samples filtered pnor to pH adjustment 

32 

Carr. Coe!f 

o. qqqs 'l51i.aj 

QA/QC- %R 
IRPD 

10':>""1 

<-0. :)'\) .?:. 

i01"i .. 

L.o.00:' 

....................... , 
.... , 

I 

I I..!. \·,0 
ICV/CCV spiked with 0,1')0 ml of SLY -101\'100! r 50 ml of pH adjusted DI WATER (T.V.= 0.05- ppm) 

MSIMSD spiked with 0.05 ml ofS]}l -032Cj/I;)1 t 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of I i 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
Verification Standard Spiked ().? mlof J.,. @ Ie \"' r 10 ml of sample (T.V.= 001, ppm) I 

Comments: 

I 
Prepared By: ___ 1::;... _]:--::;::--__ _ 

Analyzed By: ___ E-":U<-_/...,,f---:I'/_·_ 

Reviewed By: --.,--~--:-cA:>"---=---
"-_/ 

Daterrime: 

Daterrime: 

Date: 

Cr6LIQ.xls 
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 ~~ _____ -- __ L( :( . . / 

L 

~L{ " ()S791 (//5 _ __ ;r~_J. __ !?C~. ___ . 
C' 

D- , 1 . . ;rrgA~ 
lSS0 v~ 0.5g 1 ,5-D1phenylcarbohydraz1de (BM ~/ 

exp: {,;/";/I(j III 100 mL Methanol (B&J M> frOb exp:.t;j!-f!I(). 
Add to 1 L volumetnc flask containing 500 mL Dr water + 
5.6 mL cone. H2S04 (EMD ..,tiiW exp: II/ze/ti)' Brin" 
up to volume wi DI H20; mix and degas. b 
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~--y--~(}~L!f:t ;/rt/1!-Ifff4uJff~·B2ug+ 
~ ___ ------- tk-xf}.L--.L/6/;- .... -.-.Z-.--k-ml -- ... 5!!fijL .. ----tt~--!lCi- .-

:~_-~~~·~.,.-{~~j/t;lg~~~~~6) :~Q~yJ/PZ~L 

_-----------lJTblJlC 1122/;8_1)6:711: IP/t9/tf )125!Jfi<1 tJ/!Jz_ 
-~- ,)-1;;:/>_) 1~9-' . . 
~,$/i&/!I,:j;z#,02;;:q//O( ... tl//lJ&1'qv --; 
,_ '~" .S,~a(~ff;:S{Jy~ /j2ggtj ;;/Grl! I(/CPIL,/ 
,- - l,1kfii IJ}:JJ;:{) ., . . .. 

----.-----etf'::l/P14d--

'~ift-~i;t;~~:;!:£707 ~::~:-;t:~!rf$;J 
,--.---.-----.tLOOd __ r?!iLT~II?O_ _ . .___ .. __ _ 
.--.. ----.-- ·a/"'-d~P~· - .-.----

r-7ffjt ( , 5il - DraG! 10 I [j&-t U!OfJ'''4 ~.f 
'---~D J.q/) ~ Ox ) I~' II Z r.g~/{/J/(~ h ydl1i 2/rI!~Jr IElk ~fvG(iHi 
-- r;J P; \{;!/5,(IS) J 0'vNj I}.JI A~'JJ.lr;iJ:f) 
-- -- ____ ~~r : _ 1 r?l-{ 1-lk) . Innial:~ Datf1~f __ _ 

k:::-------- &?x r: . j () / &/N ' . --_ .. 
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~..,J.++I----------j--~I/ ~ / 0 i (lib I:: /t'tltJ 11M lIIiB - - - - -- -- --- --
tJ.31'1< 7 tlH'If/ (£NO if719893; j t?H:/D)7/'i) f (Doll 

JU/ S7;;; ~jO /1/ I D/ (o./tVIIZFJ1 it/, 1V;1#) - - - -
", _____ -------- - Ct.!' - -1/1-1/I,;L -- - -

..55lL(//iJ/I//i25 Y?2?l;/aml· ... 
(00 t1LfJ ~ <;.30- 09;;>0//0;5 (liA me r;1w..J ~ gf' ~/tJ) 

_J It &0) !)J, I)Fq!f:~~FD, --

__ ---- £ft, / D /~;; Ii; I 

------------------ ----

----------- -------------- ----------------- ---------------- ------------ - ------------ - --------------- ------------ --------------- --,,------------- -- --- ----------- --- ---- - --------- --- ------- ----------- - -------------- ---- ------------- - - --------------- ------------ --,,---------
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. \\\JIl( 

I f:lv 

1_-

~~L-( / \ \ 0 [11 Dd_ 3C{),~ P(Il---
. . ~J T ()Jf\lf11-- , - . .--------

Dissolve O.Sg 1 ,S-DlphenylcarbohydrazldeJ~ ;JC S £:4 , 
exp:itl r\ll~ in 100 mL Methanol (B&J M:;93~ exp: l v/I'Z//1b­
Add to 1 L volumetric flask containing SOO mL D1 water + 
S.6 mL cone. H2S04 (EMD.q~?''6l( exp: \1\lOll\P' Bring J~frl---
up to volume wi DI H20; mix and degas. .. -.(;;If--, .. J1 . '-/l~ 

• 
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LABORATORY REPORT 

 
February 15, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: 1Q12 JPL GW Mon / 100006114  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on February 2, 2012.  For your reference, these 
analyses have been assigned our service request number P1200395. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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

http://www.caslab.com/


        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Client:  Battelle      CAS Project No: P1200395 
Project: 1Q12 JPL GW Mon / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on February 2, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200395
Project ID: 1Q12 JPL GW Mon / 100006114

Date Received: 2/2/2012
Time Received: 13:30

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-17-4 P1200395-001 Water 2/2/2012 09:01 X

MW-17-3 P1200395-002 Water 2/2/2012 09:35 X

MW-17-2 P1200395-003 Water 2/2/2012 10:25 X

EB-4-2/2/12 P1200395-004 Water 2/2/2012 10:15 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200395_Detail Summary_1202090831_RB.xls - DETAIL SUMMARY
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200395Battelle

1Q12 JPL GW Mon/100006114

Tests

P1200395-001.01

7196A

SMO / MZAMORA13512/2/12

P-37 / MZAMORA13512/2/12

In Lab / EIBARRA14032/2/12

P-37 / EIBARRA15582/2/12

P-Disposed / RMARTENIES09172/3/12

P1200395-002.01

7196A

SMO / MZAMORA13512/2/12

P-37 / MZAMORA13512/2/12

In Lab / EIBARRA14032/2/12

P-37 / EIBARRA15582/2/12

P-Disposed / RMARTENIES09172/3/12

P1200395-003.01

7196A

SMO / MZAMORA13512/2/12

P-37 / MZAMORA13512/2/12

In Lab / EIBARRA14032/2/12

P-37 / EIBARRA15582/2/12

P-Disposed / RMARTENIES09172/3/12

P1200395-004.01

7196A

SMO / MZAMORA13512/2/12

P-37 / MZAMORA13512/2/12

In Lab / EIBARRA14032/2/12

P-37 / EIBARRA15582/2/12

P-Disposed / RMARTENIES09172/3/12

Page 1 of 1Intenal Chain of Custody SummaryPrinted 2/15/12 14:23 6 of 21
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Sample Acceptance Check Form
Client: Battelle Work order: P1200395

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 2/2/12 Date opened: 2/2/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Wet Ice

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200395-001.01
P1200395-002.01
P1200395-003.01
P1200395-004.01

2/15/12 2:27 PMP1200395_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 1 of 1
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LULUNlHIA ANALYTICAL 1S.EKVIL.E1S, INC 

Analytical Report 

Client: Battelle 
ProjectName: lQ12JPLGWMon 
Project Number: 100006114 
Sample Matrix : WATER 

Chromium, Hexavalent 

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

Dilution 
Sample Name Lab Code PQL MDL Factor 

MW-17-4 P 1200395-001 0.010 0.003 
MW-17-3 P1200395-002 0.010 0.003 
MW-17-2 P 1200395-003 0.010 0.003 
EB-4-2/2/12 P 1200395-004 0.010 0.003 
Method Blank P1200395-MB 0.010 0.003 

Date: 

Report By:SAnderson 

Service Request: P1200395 
Date Collected: 02/02/12 
Date Received: 02/02/12 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 02/02/12 15:20 ND 
NA 02/02/12 15:20 ND 
NA 02/02112 15:20 ND 
NA 02/02112 15:20 ND 
NA 02/02112 15:20 ND 

Result 
Notes 

8 of 21
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBI 

QAlQC Report 

BattelJe 

lQ12 JPL GW Mon /100006114 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7l96A 

mg/L(ppm) 

PQL 

0.010 
0.010 

MDL 

0.003 
0.003 

Approved By: ---'M'---Ir'-£-\;.Ld-v-LbLA ............... ,...c.. .. _1-1-~"'-<.~d200L-'A.,........=-_____ Date: 
ICCBMDUl20594 0 

P1200395wetSAl.xls· genqccbl 213/12 

Service Request: Pl200395 

Date Analyzed: 02/02112 

Result 

ND 
ND 

WBMIX.XLT 
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICV 

CCVl 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

lQ12 JPL OW Monl 100006114 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mgIL(ppm) 

True 
Value 

0.0500 

0.0500 

Result 

0.0491 

0.0499 

Service Request: P1200395 

Date Analyzed: 02/02112 

Percent 
Recovery 

98 
100 

Acceptance 
Criteria 

90-110 

90-110 

Approved By: -----'-1U---=--~~_~----7'~+--___ Date # 
CCVIA/J20594 () 

Pl200395wetSAl.xls - genqccv 2/3/12 WBMIXXLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
lQ12 JPL GW Mon 
100006114 
WATER 

Laboratory Control Sample 
P1200395-LCS 

Chromium, Hexavalent 

Approved By 

Report By: SAnderson 

QAlQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200395 
NA 
NA 
NA 
02/02112 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Date: 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0396 99 90-110 

Result 
Notes 

11 of 21
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix : 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
IQl2 JPL OW Mon 
100006114 
WATER 

MW-17-4 
P1200395-001MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By: SAnderson 

QAlQC Report 

Service Request: P1200395 
Date Collected: 02/02/12 
Date Received: 02/02/12 

Date Extracted: NA 
Date Analyzed: 02/02/12 

Matrix Spike/Duplicate Matrix Spike Summary 

P1200395-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0482 0.0499 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

96 100 73-119 

Relative 
Percent Result 

Difference Notes 

3 
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pH Run Log 
I Service Request#(s): t\lO\j:~'1S-

--~~~~---------------------------------------I Time: /r52~r 
Sample VWR lot# Slope Prep.Run # 
pH 2 Buffer ~.t/ r(}t(j)b /1 (J / 

.~ 
-

OS s-% Run# 
1 i 0 , 

'--

I. pH 4 Buffer ';1.' ~-O<;2£V!Crd 
pH 7 Bufferp' /0' 01 ? :.3 

~" pH 10 Buffer c2 r 0 '10'7 ,~.~ 

I pH in liquid: (1) 9040B pH in solid: (2) 9045C (NotemethodnumberincoJumnJabeled#be/ow ) 

I pH adjustment:(3) 7196A,(4) 7199 (Note method # In column labeled #) 

Sample # pH Temp.oC Sample # pH Temp.oC 

I 
I 
I 
I 
I 
I 
I 
I 
I 

pH 2.000 ~ /,111 ;:;;.!V \ 

pH 4.000 -- <-4,19/ ~/f 9{.7 
pH 7.000 if,90/), d/~ 9'C 

pH.10.000j q,Cflf<s .. ::8.c:} 0 <)VA( Is :\\'01 u'lf: D 

RJffl:~i~-rtI~f ~b~'1 I:? '1·368; (:?i3~o 

IDJ: .:'.tJjF ;J/,j(.! 

,OW- j),OoD 'lJJ ;:Q9o ~lg(} 

'1I,.<IF,' \ L\ 0S- 'c 1-

v).., 2-.0'JC} 3 (2, OJ \ '11,1 

PI 1 OJ~)(1 S- -0:) \ ,0 \ 1,140 c1. '2 

I '1.0) 2,\~1 93 
I 

-:',0) 2. \11 \0, ~ 

~ . Y,'U \ 1 , C19 L! '\ ') 

Q't'\ 1.o:)} 
J 2.0,:/S- '1 \ ('1 

I 

I 
I 

~~ ...• ---
'''''' 

"'-.... 

pH Adjustments:}r7196A: Diluted/Conc H2S04 tWD 4'1'1~L-t EXP: 11 Z{) IL~ 
o 7199A: Diluted NaOH ______ EXP: ____ _ 

Comments: 

\\ 

-----------------------------------------------------
I 

* Soil or Solid prep: 1:1 (wt:vol) with 01 water: ** Samples received past recommended hold time. 

I Date buffers and filling solution changed: __ --<-/+-I.:.-:3_0I-u:.....2--______________________ _ 
Note: ATC probe u ; ther fore, temperature correcti~n calculation is not necessary. 

I· Analyst: V (~ Date: 1/i9-ha~ 
ReViewer: Date: ~2I;;2;-/;.:?= 

f I 
pH 

I 

13 
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I C{ Columbia 
C:.~ Analytical Services'"' 

I 

Hexavalent Chromium (Liquids) 33 
Method EPA 7196A c,~,/ 

Run#: ____ .)_~_!l-D-/l;-, '/_/_7 __ Service Req uest#( s) :_-eli--') i-=L,-C::--) J.:..." -",,)'-,-,':'1 '''-,--------,.-:r--:::--
Stock#: 5':;2'/-08 Z?lI/OZ ;: // ~/0tlu tWI ;?/d)C)j; ;? 

• lCV/CCV#, -,,';-1'1,,/.01 ?h/mflt'1 t?t/3/.?O;.~ 

Working Curve: I Prep Dilution I J NA 0,05/5U I 0,25/50 0,5/50 I Carr. Coefl 

I I Concentration mf:!/L I I 0,00 0,01 I 0,05 O,J I i'j ',"I '-i \ 31 Absorbance 10540 nm I 1 () 0,01" I b,C';)( .~ (,/f{ L 1'-' 
-

'L(l/J.i), L U' 

I ,s Corrected 

Sample Absorbance Abs. Results - QA/QC - %R 
Sample # VoL(mL) Dilution <...... Bkg. (iV 540nm (minus bkg.) mg/L IRPD 

1 reP, \:)iy\t -, loo:)() I () O,~)~") () ,,0,0 ... ) <-(;. V..}0\<~~?:> !,U vv 

21 I' I 10 
i 

I I --' !U':j ::;7 7 cl't i'. 5J/J C)~::,,;:; PI'ill :.J:>O i 
lJ, ,) '1", \ 

I 
-- I 

I 

3 Mh C). 0 ...... ,::../ 10 :)'J Ie ;:;,,1 .... , ~ ., CC:j ?:. L.C ,~~)'.) L' I 
j 

I 
(1'1 J1 L<-5 c,oq rpl/Vl, ! (). \-:"";'.J 0 LiG 1('), ,,)'-16 (~ ;>Yil, 4 J 

5 el7 (Y'\'1~~ -- JYl \ 101"..':11 O.~» \ lo,JJ> '[j , --(-1 ,~ ~,'...--;,~ ') .. ) w~ JJ 

:.J ,:"';';- \ 
I 

I I,D \ - 10Y'i o 0')-1 D,j, G C) / ~"~O 6 _. )V\ ') P,' :-1 \...i ,\....,J, 

O~: 

O,DY:8 a CSi) \C)"j1" 
) ?tl 

7 \ I !"lSi) 'i("1 0 I 0 Co \-1'1'1 ,/ I 
8 ! -- I.0 , I I J 10 Y' ',LA.) L 0 .~ I (),o:.; I li \ .. >~C: "7' I .. i_v 

! (),C') I 

10 \ ·'20 I IJ':-, I t, "', ~ --, iO (,)))"" C C t-'i 1 Cj1°i o 9 r()~,;\ U"",,/'''-''C l' , ,L 

10 
') ! 

~> ! I J O.a,;:"; 0 ! 7 .. , 0 IJJ'L O,l.i:: I '51 L~0 ,0'(;' ~S 

1 ,y I I ! 
, 

1-0' ,CG\~ \"" ~:, LO 11 i ,,/ () ,cr~() (),cf2 . u:-,:~ ':> 
1; I 

C(oJ 
i 

D,~'C<) O,C7"),'6 'S-?5 .0- 0 ylt', l~J)"I", 12 I ().c):'PW' i () 

13 Ccr~ \ -' ~) 10, (.l C) ,:,; D " I ~(i,~.:, ) ..;, 

14 I I 
I 

15 I ~)?l\C; ) U':,t D 

I I 
'-._-., 

16 -----,--""-,, "" 
---

r·------·-----____ 17 
- -pH ReqUirement: Method 7196A (2 ± O.J) >< ~amples fIltered pnor to pH adjustment 

ICY/CCY spiked with lJo} 'i- ml orcS;:i- \0 I" i.F" ~)\ '50 ml of pH adjusted Dl WATER (T.V.= (j,G) ppm) 

MSIMSD spiked with 0.05 ml of \('1 _ On'llie) ( 110 m! of pH adjusted sample (T.V.:=: 0.05 ppm) 

I LCS spiked with 0.2 ml of YL '1 C?;lcll\~' L ~ 50 ml of pH ad,jnsted DI Water (T.Y.: 0.04 ppm) 
.' Verification Standard Spiked 0."', mlof.1 (21\'i 1'10 ml of sample (T.V.= 0 &rJ

) ppm) 

I 
I 

Comments: 

(~ .,.-Prepared By: ___ ------"',-'-'-,.J-___ _ 

Anaiyzed By: ----7fd=--i"-------"."­

Reviewed By: 4 / 
(/ 

DatelTime: 

DatelTime: 

Date: 
~J;jJ? 1!!:t1()2() 

Cr6LIQ.xls 

I 

I 
I 

I 
I 

I 
t 

I 
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tt! 
,I.> 

L 

c;fllf~{JS2C;J ! (/3 
r _ 

Dissolv~ 0.5g 1 ,5-Diphenylcarbohydrazide (~tI~/ 
exp: !,;/";/1,1m 1 00 mL Methanol (B&J f.>l> 8'Ob exp:~TIHII(,). 
Add to 1 L volumetnc flask containing 500 mL Dr water + 
5.6 mL cone. H2S04 (EMD ...,t;1'iA' exp: II!zep'l)' Bring 
up to volume wi Dr H20; mix and degas. 

5;5JL/r tJ5d-O 1/ 0 / 

r-U/~clitlfC(J .. .' 
13;)!! {!J r;0, go If 5u /0-- 50 t7 1J1 .~ 
I r(;7[ jJ.// 0/0;)-:;-
f/ )(;? ;qI?OI c9-
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~'l"f.'[· r.~;;: 
l ...• ~ 

t-~tt-'5~O~&j/;/-~.1ti-",s-M!foi~!!j1.(;f}£~; .·;0'~ 
----;7" --- ~jf~>k1:JLlr!%LtJ:/cj~71AL J,22 b1fJ-7 
__ ._~---------~---.tkAIJ--·:·--llh ,/f~--- ... -.--.-.. -~.----i(Lt!~l.-.-.--..... -5Pfi!iL--{)I!1~ .. -Ii(1-.---...... --:- . 
____ .. --.-- _(E1 il l J9NR_9r &Xfl,dPjI6). t Sflt20£J<J/!1[J$.' .. 
_--------------!?Xi~'8f~!g- -- -----------

_---~-- -lJIglJ~c -lf2Z-G8-lj -L7I!:19/t9j.tJ)IZ5?JAfJ!tr-YIJz 
.j/::p.' )/?tIj;cr -, " 

:ijj&I!L~_:?;,t1f,tJ&q/;OI. . oj/! !ft-~y ,,--7 
/_ "~ , .. s,t.PL(., 6~ff;?~{J'/~d/d.$tj;/fiY!! 111M/I'/. 
,. ' t 'kk J1I!IJJcl!w " , . - .. 
---------- eyfJ: ... -····r?1;Jd-

=fJt:~~;!~;:~ao? ~?~~i;t~/r~z~ 
,---------- . tLQOd __ r-214LII?CZ_ _ .. -.-. ---
~-~-_----n.-- ... :-al·I_ ....... _~~«?~ ... -

:~r;fI/t.1=:3l!f~01!J6/10! (jP/UAf,Alt -~~i." " 
.~ JJ~ Ur.~;(1~JiS/~Alf .. M~/f#". ~1'1dV1{21~ '~JLMk,/;'--£j&tlL 

i.,.! .... ........................ .. C1J.-.. -... /./"".(,.-...... /.-15;.-...... -. }............).0 ...... -.... AJ .... VJ/.-.-A .. ~.. . ........ . ... ~ ... ~ ...... ~ ..... ed1.. y: .... _.L7~{)._._ .. __ . ----.---.-
r----------- -- 01f ~ -1 rdtLI_'~) . - - In~i~:~-~t~ If'~ II .___H 

r,-;:------- -.- ex f: . -.. JQ luI/{ ! 

18 of 21



        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

... _.-.---- /1' -' JII!111~ ....... . .--.- .... ... .-.-...... . 

.5£L[-/tJ/!//t25' m? £;/Ufflf ...... . 
(00 ;1L/) ~C;.5Jt!> CJ9.;;;0 /10:5 (IX &Jte ;;/w-v'; (;-){fJ. ~/O) 

~.r It tJ/ Of, 1)Fl7;rr;~m, . 
'._ qI-IO/2/j;r 

-" ---'-~-'-' .. 

-------'----------_._ .. _. 
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-n-t. "6f5u(- jfJ:lL II t'3jJl! /t?{I?J{J &tiler 
/tffj/ll fl«cI.a.SCc / .... - .' . ..__ . ... .-

· (Sd/ :Tr laitY at/IO < \ .I}656-(J i ~ == 
I~T#:- /(07907 
tW;' ;2/$11::3 - - - - -- --- - --~---~---~ ---= 

l?t 9~~ !c;f0/0/ tJ/I/!JJ1!!:!l)/t; 7SjJ--==~ 
L/ / r ({a ;;1:!J) . "I 

7l;:~1;r JL&dltc .... th~y]Z;;7,;;JI!_TI}tjfl./i?·-
~{)riffllJ/ I. ....... I/N ,Jll!/Zs-IiO 1---------
Btl' / y?5j/~ .......-
c~d!f;:/t!P/ I ~d4 044t:fll-Plj;IJ~fif4-
~ff~~tt;!-£IJ/I~})J X/C(J(J[=1iJliJ 

til, /0 !y./. ... _ ......_=~= 
5j4 - /10/ II 0/ Jar9EZ//p~! •... .-­
/f7{)ffJ! .. 5;;2lf-(J'7d(//.u3 (ltlJtJ;11idii.;f{x!: 
~~)j l L /<11fJJ /lzf] M:tl/!:(};I=il­
a/"'II !IS/!; .. - - -.. ..-----' 

,~-S~{) 1-.( -I \ C ( 11 C d ~ ~C{),;;; rp(!L-
~issolve 0.5g 1,5_DiPhenYlcarboh;'zide,o~PiI~O~scc;t4' - . ____ u _____ _ 

exp:itll\!19 in 100 mL Methanol (B&J fl{.:::: Cf~~ exp: )v{I2-)Jb --
Add to 1 L volumetric flask containing 500 mL D1 water + 

~;~t~:o~~:; ~7;?~lrO~~\X~~~~Cg~:: \\\1"jdl B'ing . ;¥t.: Jfrll[~= 
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LABORATORY REPORT 

 
February 17, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: 1Q12 JPL GW Mon / 100006114  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on February 6, 2012.  For your reference, these 
analyses have been assigned our service request number P1200435. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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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Client:  Battelle      CAS Project No: P1200435 
Project: 1Q12 JPL GW Mon / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on February 6, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200435
Project ID: 1Q12 JPL GW Mon / 100006114

Date Received: 2/6/2012
Time Received: 14:52

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-4-3 P1200435-001 Water 2/6/2012 09:30 X

MW-4-2 P1200435-002 Water 2/6/2012 10:04 X

MW-4-1 P1200435-003 Water 2/6/2012 10:40 X

EB-6-2/6/12 P1200435-004 Water 2/6/2012 10:33 X

MW-3-4 P1200435-005 Water 2/6/2012 11:41 X

MW-3-3 P1200435-006 Water 2/6/2012 12:05 X

MW-3-2 P1200435-007 Water 2/6/2012 12:30 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200435_Detail Summary_1202090833_RB.xls - DETAIL SUMMARY
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200435Battelle

1Q12 JPL GW Mon/100006114

Tests

P1200435-001.01

7196A

SMO / MZAMORA15032/6/12

P-37 / MZAMORA15042/6/12

In Lab / SANDERSON15232/6/12

P-37 / SANDERSON17042/6/12

P1200435-001.02

SMO / MZAMORA15042/6/12

P-37 / MZAMORA15042/6/12

In Lab / SANDERSON15232/6/12

P-37 / SANDERSON17042/6/12

P1200435-002.01

7196A

SMO / MZAMORA15032/6/12

P-37 / MZAMORA15042/6/12

In Lab / SANDERSON15232/6/12

P-37 / SANDERSON17042/6/12

P1200435-003.01

7196A

SMO / MZAMORA15032/6/12

P-37 / MZAMORA15042/6/12

In Lab / SANDERSON15232/6/12

P-37 / SANDERSON17042/6/12

P1200435-004.01

7196A

SMO / MZAMORA15032/6/12

P-37 / MZAMORA15042/6/12

In Lab / SANDERSON15232/6/12

P-37 / SANDERSON17042/6/12

P1200435-005.01

7196A

SMO / MZAMORA15032/6/12

P-37 / MZAMORA15042/6/12

In Lab / SANDERSON15232/6/12

P-37 / SANDERSON17042/6/12

P1200435-006.01

7196A

SMO / MZAMORA15032/6/12

P-37 / MZAMORA15042/6/12

In Lab / SANDERSON15232/6/12

P-37 / SANDERSON17042/6/12

P1200435-007.01

7196A

Page 1 of 2Intenal Chain of Custody SummaryPrinted 2/17/12 13:44 6 of 22
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200435Battelle

1Q12 JPL GW Mon/100006114

Tests

SMO / MZAMORA15032/6/12

P-37 / MZAMORA15042/6/12

In Lab / SANDERSON15232/6/12

P-37 / SANDERSON17042/6/12

Page 2 of 2Intenal Chain of Custody SummaryPrinted 2/17/12 13:44 7 of 22
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Sample Acceptance Check Form
Client: Battelle Work order: P1200435

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 2/6/12 Date opened: 2/6/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Wet Ice

P1200435-005.01
P1200435-006.01
P1200435-007.01

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200435-001.01
P1200435-001.02
P1200435-002.01
P1200435-003.01
P1200435-004.01

2/17/12 2:15 PMP1200435_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 1 of 1
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I /A{ Columbia 
~ Analytical Services"" 

Slope Prep.Run # 
pH 2 Buffer SC)l/-(}cZe/IC' / 

~ q~A% 
-
Run# 

--
I pH 4 Buffer 6;?'I~t0u// Cd 

pH 7 Buffer 5'!J1/~!CdJ.} !' ! 

I pH 10 Buffer '$J/~ c;J / c 
pH in liquid: (1) 9040B pH in solid: (2) 9045C (Note method number in column labeled # below ) 

I. pH adjustment:(3) 7196A,(4) 7199 (Note method # In colum_n _la_be_le_d_#....;)~--r-_--r ____ ..,.... ___ -., 

Sampl.e # Temp. DC Sam # Temp. DC 
--~~-~-~-~~~--~-~ 

H 2.000 

I ~----4--I--~.L,,--.L---+-~..,....­

I ~~~:::..-----+-­
_ ~~--+-f--!-~~--:;--

II---+-~i---+-t-""-~~,...-;:-:­

I~~~~~~­

I ~~-+--+-+-~~~ 
Adjustments: 196A: Diluted/Conc H2S04 evlD 1-f4/-8tt EXP:---,-I'~~,,-

o 7199A: Diluted NaOH EXP: ___ _ 
Comments: 

I 
I 

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

I Date buffers and filling solution changed: _..;;;.d-l-'t-"fe~'i'-J.!!d.£.::::· _____ . _. _________________ _ 

Note: ATC probe used; therefore, temperature correction calculation is not necessary. 
Analyst: &;.. Date: .p/~ / till- .l-I Reviewer:)if; Date: 4-Z4;b 

pH 

I 

ILl-
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I &< Columbia 
e:~ Analytical Services'" Method EPA 7196A . 

Hexavalent Chromium (Liquids) 34 

I Service Request#(s): /7). tlO 1/35 . :;;- / Run#: J 7i qq 7 
Stock#: 5-'2.tj~{,g291IP2 7. v:o:/0f'ftl( fjf1.'2?'f/;2- Prep Run#:. __ -_____ _ 

I ICV/CCV#: 52 il-/{}/~7p(? I): t/~IPt1Il'.M ~'3P.o/Z Cone. H2S04 Lot#: ~/W'iJ L/7..;;:;~~L/ 
Coloring Reagent Ref#: 5;?£/- O/~..;J7/-)O / 

i 

g//I~/lvjy 
Qr',,-.;7/d3"~d 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 

Working Curve: I Prep Dilution NA 0.05/50 0.25/50 0.5/50 

I Concentration m~lL 0.00 0.01 0.05 0.1 
Absorbance (tY 540 nm I- V,oC() (J. iJI/ AOC;7- IJ. II~ 

,l Corrected 

Sample Absorbance Abs. Results -

Sample # Vol.(mL) Dilution ...... Bkg. (a), 540nm (minus bkg.) mg/L 
. :I('fJ,. jf') Wi I ./ fl, tJO{/ (). /}/7() (/. DOn ff, vC!ClO;:fti6 

1 11'1/ 0, (ie) IJ!! /f-- -- v ,,,,! VI)/? o ,t'J'C;;Z t).6r~+ ('C',o5clf" 

2 /~fl:.-~ - .../ (! DOl) O·OOcJ (}e lJ(Jo Ii tJtJO{rge;t 

3 I.L~ O.Dl{ Vli!)1 V -- v V O. ()ue) 0. 01/3 (), tfLI3 0, f3Sc/ 

4 P/v?O()l:135- I- (?/ -- ../ v~ aX) Or (J{JO O,I)O{) ~ ij-?f'J 0, (J, ~ 'tl,:?j t? 

, ~ =:/.:-~-1!t!!l 05 i'J1jh 
~ 

V (), IJ/7fl /), /i 1:,-; II,/} (/ (,), Ot/,"'f I 
5 1---' r----:_ I. () / 4-/ . ~r ~ </ jYJ (){J 0.0'77 I'J.O"S/ t. OilS / 

v,1, /J{j,3 fl, (1)3 (). {/OC.? o ( (!(loaiJ3/C; 6 -10/ ~ 

V 

7 -l.O/f5~ {J,o;11J, VL ~~ /(1 '(:o:J o.O(!;tf c.o~( c. 1211 
- ;;,: II / 

~. _//o,oou o,O'JQ a 006 0, tr»O.s~ & 8 -
9 -//1)/ ..-- .,/ v 0, {JOO () Cu{) o· O{J(j I 

-V ---£1, tJ I .-- v V/J.(){)5 (J,clO3 (J.OOo t 10 

11 ;1/vl CJ, (}s:, '3: t .../ 

---Vo coo 0.097 (J.oC;l {l, {i[;OL! 

/c;h/ ---- ~ ~.{J)O o.DOU O. ()[/o a O()ot65l 12 

13 /f;JOOtJ36-& 01 -- ./ tJ. wr , 0 1 (J.OOD o .{)Oo -} 

14 J/ --10/ - 1/ \j.OtO O·OuO (:C(iO J; 
/!/J/Z 17~ /. 1/ 

o~06() (J.oS;-; [7.0Ql (), GYJif 15 o)t(; . / , -

16 c?(jg ,1/ - v 1/ (J O()U o.c00 (f 1/1/0 (J (j 0 0 t;;r:; I 
17 

~ 

pH Req~lreme~t: Method 7196A (2 ±_ 0.5@£ Samples filtered pnor to pH adjustment , 

ICV/CCV spIked wIth Ol~? m! of 7J-Y-lOI'31001 i 50 m! of pH adjusted DI WATER (T.V.=. 0, u0 ppm) 

MSIMSD spiked with 0.05 m! of fo?1f - 6 9J1qllo 2- i 10 ml of pH adjusted sample (T. V.= 0.05 ppm) -LCS spiked with 0.2 m! of ~ i 50 m! of pH adjusted DI Water (T.V.= 0.04 ppm) 
Verification Standard Spiked () \ '2 mlof, (i? fc i 10 ml of sample (T.V.= (), 03 ppm) 

Comments: 

Prepared By: -L-q,2...:-..j'--___ _ 

Analyzed By: ..<.....-<:'-""""r-:--::---­

Reviewed By: _-+~=-_ 

Daterrime: 

Daterrime: 

Date: 

Corr. Coeff 

17, 9979g/z~ 

QA/QC - %R 

IRPD 
L 0 t7C";;' 
/CJ/~ 

Lt', tIO._S 
9s-(/i 
.L/!,#3 
",oWO /7 ~ 

yelt}{) . \R ~ 
./ f 

~t, (lZ.?3 0 

71?6 
"Lo, {/"Cs 
-

I 
\ /; (') 

J 0; cia 
L C)·6D3 

J 
~/n 

/Cl1°1v 
LO {2J~ 

Cr6LIQ.xls 
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~I 
I 

-;::::VI? .' / tJ / ~l ~ 0 _ ---.~-,~. ---·-··----·---------------~L----~t--~4~T-L-.- ----------.----------_.-----.---.... _-------.,----.-.-.---- ,-------------------'--,.------'-----.--------'---

. ---'-"""--,' /Lt---------, --- ,____________________"_,___,,,_,, __ ,c -""""-------------'-----~7;.--~-----

---I4/,f"!,',-~,l,"O",,,-,',,-,-,-" _o,~~~ !cj{JG/ t/t/~,_ .. ~33/},7~-"JZ~1fZ'!L,,-'-'-'-(S 

I-

'76V - -- (I,,\)) 1111 !"ynClme-4-carooXalQcnYGC t 1.:..-'--

c../ l.; (J{:i';ZX,l/~________;I:xp:})Jp//~ ) Up to SO() ml vvi 1)1 
"Vater. 
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§At{:, (}r;(C;) ( os 
..-

D' 1 0 - lSD' 1 c:r/p~ 
IS SO V~ .J.g , - Ip 1enylcarbohydrazide (-&M ~/ 

exp: /,;/1'110 111 100 mL Methanol (B&J Il/)/rob exp:J.j11f!lcd. 
Add to 1 L volumetnc flask containing 500 mL DI water -f 
5.6 mL cone. H2S04 (EMD o.1q)~' exp: Ii/ZCPi)' Bring 
up to volume wi Dr H20; mix and degas, 
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-

~ /~!L fc~;,o ~Zt/ :AQIr~),M~jt'dJ1t:rf~\;:;p 
----7- -- _<i/'V-jf -~U#dtfi~/w- 0j~7J.1lLJ-:> .. :2J.l-.~.I.--_.) ..... 

__ ~._ --tkW_:··i/6 /t~----j£.2l!t/mi_5lJ~{Jzlte.IiCI-_. 

=_=--=-.· .•.•.. -·.(:;2: ~;:/J;d-~ d~=f/~J .• :.~O~~~1 ~~i 

~._ •.. .IJ;;p.') /?tI/J cr .. ... . .. 
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__ 6;'/r /0 Ifl!Pi: /OtltJ/tNf ~1i3 ____ _ 
Illlil--=.J-I-HJ,rl-·_- 6.3pf(y Ni¥C! (I'M 0 '1919 813 j) WI'.' (D )7/!'f) f iii! 

tu/ 514 ~!O j Til 0/ (oltV.IfZ-&1V Q/. (¥;1I!L) - - -
"' __ . __ . ________ . _ Clf -' _'I1!1/1~ ---

,5~//(/11//d? :;:-O?l//mtl-· ....... . 
(00 rll.l {~C;,3t/r 09_;;>0/103 (/U&Jte G'/d~ Of r%/O) 

s--- ;1" / I ~J/ 1J d, ;)EE7/fS::;m - . 

__ -----f(!. / {) / 2 I/;I 

~/JJ ~pt/~ /0;// //0 / pI! "/,OtJiJ &/-ku 
. 'Qv_ .!it,rdCdSC<p. ..-
~~~_~ _____ .r3JJIIUI NO-,' go/-! r;r:)l(6 -- ~{JtJlJ1l 

UJr II: / / t71Z/ all 
aP _f 7/;U1;3 

I 

------------- .-.-
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Ll 
JAM 
3C08 
1. 00 

--,---,.-. 
5.00 

~_--~C'..J:.+--------L-;~7-'---7--"--/.----------------------------------------------------------

L __ --------b~---- _______ ~--/-_"'e::.. __ ~.,_ ----/ __ / __ r;.~ __ __= ------------------------------------------------------------------

~-------r-

r---------------- --- --------- -------
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LABORATORY REPORT 

 
February 17, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: 1Q12 JPL GW Mon / 100006114  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on February 7, 2012.  For your reference, these 
analyses have been assigned our service request number P1200448. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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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Client:  Battelle      CAS Project No: P1200448 
Project: 1Q12 JPL GW Mon / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on February 7, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200448
Project ID: 1Q12 JPL GW Mon / 100006114

Date Received: 2/7/2012
Time Received: 12:41

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-20-5 P1200448-001 Water 2/7/2012 08:25 X

MW-20-4 P1200448-002 Water 2/7/2012 09:15 X

MW-20-3 P1200448-003 Water 2/7/2012 09:45 X

MW-20-2 P1200448-004 Water 2/7/2012 10:08 X

MW-20-1 P1200448-005 Water 2/7/2012 10:40 X

EB-7-2/7/12 P1200448-006 Water 2/7/2012 10:23 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200448_Detail Summary_1202090834_RB.xls - DETAIL SUMMARY
3 of 21
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200448Battelle

1Q12 JPL GW Mon/100006114

Tests

P1200448-001.01

7196A

SMO / MZAMORA13222/7/12

P-37 / MZAMORA13232/7/12

In Lab / SANDERSON14582/7/12

P-37 / SANDERSON16062/7/12

P1200448-002.01

7196A

SMO / MZAMORA13222/7/12

P-37 / MZAMORA13232/7/12

In Lab / SANDERSON14582/7/12

P-37 / SANDERSON16062/7/12

P1200448-003.01

7196A

SMO / MZAMORA13222/7/12

P-37 / MZAMORA13232/7/12

In Lab / SANDERSON14582/7/12

P-37 / SANDERSON16062/7/12

P1200448-004.01

7196A

SMO / MZAMORA13222/7/12

P-37 / MZAMORA13232/7/12

In Lab / SANDERSON14582/7/12

P-37 / SANDERSON16062/7/12

P1200448-005.01

7196A

SMO / MZAMORA13222/7/12

P-37 / MZAMORA13232/7/12

In Lab / SANDERSON14582/7/12

P-37 / SANDERSON16062/7/12

P1200448-005.02

SMO / MZAMORA13232/7/12

P-37 / MZAMORA13232/7/12

In Lab / SANDERSON14582/7/12

P-37 / SANDERSON16062/7/12

P1200448-006.01

7196A

SMO / MZAMORA13222/7/12

P-37 / MZAMORA13232/7/12

In Lab / SANDERSON14582/7/12

P-37 / SANDERSON16062/7/12

Page 1 of 1Intenal Chain of Custody SummaryPrinted 2/17/12 13:44 6 of 21
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Sample Acceptance Check Form
Client: Battelle Work order: P1200448

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 2/7/12 Date opened: 2/7/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Wet Ice

P1200448-005.02
P1200448-006.01

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200448-001.01
P1200448-002.01
P1200448-003.01
P1200448-004.01
P1200448-005.01

2/17/12 2:16 PMP1200448_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 1 of 1
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Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Prep Method: 
Analysis Method: 
Test Notes : 

Sample Name 

MW-20-5 
MW-20-4 
MW-20-3 
MW-20-2 
MW-20-1 
EB-7-217112 
Method Blank 

COLUMBIA ANALYTICAL SERVICES, INC. 

Battelle 
1Q12 JPL OW Mon 
100006114 
WATER 

None 
7196A 

Lab Code 

P1200448-001 
P 1200448-002 
P1200448-003 
P1200448-004 
P1200448-005 
P 1200448-006 
P1200448-MB 

Analytical Report 

Chromium, Hexavalent 

Dilution 
PQL MDL Factor 

0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 

Service Request: P1200448 
Date Collected: 02/07/12 
Date Received: 02/07/12 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 02/07112 15:48 ND 
NA 02/07/12 15:48 ND 
NA 02/0711215:48 ND 
NA 02/07/1215:48 ND 
NA 02/07/12 15:48 ND 
NA 02/0711215:48 ND 
NA 02/0711215:48 ND 

Result 
Notes 

ApprovedBy ----f-l¥~~~~R ~A-JL--- Date J-h Ur 
--~~/~~'~-------------------------

Report By: SAnderson 
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBl 

CCB2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

lQ12 JPL OW Mon 1100006114 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mg/L(ppm) 

PQL 

0,010 
0,010 
0,010 

MDL 

0,003 
0,003 
0,003 

Service Request: P1200448 

Date Analyzed: 02/07112 

Result 

NO 
NO 
NO 

P1200448wetSAl.xls - genqcchl 217/12 WBMDCXLT 
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICV 

CCVl 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

lQ12 JPL GW Mon 1100006114 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mgIL(ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0505 

0.0523 

0.0523 

P1200448wetSAl.xls - genqccv 217112 

Service Request: P1200448 

Date Analyzed: 02/07/12 

Percent Acceptance 
Recovery Criteria 

101 90-110 

105 90-110 

105 90-110 

WBMDC.XLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Anaiyte 

Battelle 
1Q12 JPL GW Mon 
100006114 
WATER 

Laboratory Control Sample 
P1200448-LCS 

Chromium, Hexavalent 

Approved By 

Report By:SAnderson 

QAJQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200448 
NA 
NA 
NA 
02/07/12 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Date: 

Units: mgIL (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0400 100 90-110 

Result 
Notes 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
lQ12 JPL GW Mon 
100006114 
WATER 

MW-20-1 
P 1200448-005MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

Report By: SAnderson 

QAlQC Report 

Service Request: P1200448 
Date Collected: 02/07/12 
Date Received: 02/07112 

Date Extracted: NA 
Date Analyzed: 02/07112 

Matrix SpikelDuplicate Matrix Spike Summary 

P1200448-005DMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0461 0.0461 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

92 92 73-119 

Relative 
Percent Result 

Difference Notes 

<1 
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I 
pH Run Log 

I SeN~e~que~#~~~~~~,£_%~~~O_~_O~0~¥_~~~~~~~~~~~~~~~~~ 
I Time: /~1JO 

Sample VWR lot # Slope Prep.Run # 

~ qi.0 ~ -----
Run# 

------
./ 

I pH 2 Buffer ': ,Dr; 6 / / 
pH 4 Buffer '3C1:/ -C;C; {I Od 

H 7 Buffer COO, 1/- 6;}// (j / ' -' I pH 10 Buffer i2Jfio7tj/; () --:> "G?' '") 
pH in liquid: (1) 9040B pH in solid: (2) 9045C (Nofe mefhodnumberin column labeled # below ) 

I pH adjustment:(3) 7196A,(4) 7199 (Note method # In COlum_n_la_b_ele_d_#~)_...,....._....,.. ____ ,...... __ ~.., 

. Sample # H Temp. DC . Ie # Temp. DC 

'3 

I ~----+--+-t--~-!---"-----:;;-­
I ~~~~---+---'--~ 
I ~--,,---1---1--+~~~ 
11------I-~--I---4--+-~~:;._=__,,__ 

II--!-~-+--+--+~----f---W"~ 

I ~~--+---t--'-~~---.::-­
I ~~------++-"--"--'-'--~"---
I 1-----+----1------1-­

--~-~~-+--~--+-~-~ 

pH Adjustments:~196A: Diluted/Cone H2S04 0''''\0 Y4~L( EXP:_---'-'-+-""-"-+' I 0 7199A: Diluted NaOH EXP: ___ _ 
Comments: -------------------------------------------------------

I 

15 
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Columbia 
Hexavalent Chromium (Liquids) 35 

Analytical Services"'" Method EPA 7196A 

I Service Request#(s)~. . PIc;60il'lJ/. Run#: ;219/ 7/ 
Stock#: S02L/-C'?stctl102/ l&/-;;/()·/!rvt fX/" 2/~:}972 Prep Run#: -

II ICV/CCV#: 6J~Lf- IN/V () {i/ J i~/fJq?IM pt!. 3(;)0/ }-£onc.H~S04 Lot#: 6v~ Yl~~ or;;' /J (~()!:?;;,~;> / 
.. Colormg Reagent Ref#: S;)L/-tJ/;;J -';/«?V / t?C/ ;J?;::;z 'l/02-

-
-
-
-, 
-
~ 

Working Curve: I Prep Dilution I NA 

I Concentration mR/L I 0.00 
Absorbance r.cy 540 nm I O.OOU 

.i Sample 
DilutiO: "-Sample # Vol.(mL) Bkg. 

1177-;:; IOfli) - ./ 0"[, Of (/' 

21 7Z11 ,~7 ,{)5 rr:fll. '-- ./ o J)() 0 .-
fi4A <-- t/ O. OOG I 3 

/" 

/'1 t)Lj /(6[/ ~ I AOJ)OU 4 liS ('/. I oJ I --
5 Ij~{)rJLI'I K--'/ () / - ./ 

(J. (JO/ 

61 - /D/ tiS tJ,00~ t5!~ V () Or.)! ---- V' 

7 - J. t) / I -' I/['uuo/ 
I '3,() I v1D,OC~ 8 -

9 -if [1/ I .--- 1/ O,CuV 

10 -,5 tlj ~ 1/ (J.n)!) 
,,~I ........ 

0.05/50 0.25/50 0.5/5IJ Carr. Caef! 
0.01 0.05 0.1 /), q999$-g~ 

0, t7/(;J.. {),0;"':78 /'), / It!-

Corrected 

Absorbance Abs. Results - QA/QC - %R 

~ 540nm (minus bkg.) mg/L IRPD 

aCtO I O~COO - 0, ooo:;z;=1'1- /-0 rJD5 , -...., 

{)t}~)i I. t7,t)~g 0, tJfc3 JO( f{ 
0. r o 06/ de ttzit;JZ ./-.Vf t)?;3 
0, lltlb c:~ otjb OJJ!f f;rJ~~ 
(/ t)03 (~ t/();;;-I (), jil/}b .ttl, (105' 

o r23P (I" L13/ o,u?Xll 2°% t 

it9 (},uCi'( 0. £laY/ f 2 p,{103 
{(COg o 11();:) ~ {" .. ,,,, v O,O{)/30 /-rJ (/Qz 

0_00 ( 000 ( 0,000 fjJz ~t! {()~ 

occ73 fL,oo':; (). uo:;J;Jtj L(},03 

t 
/ 

- I 

'-JiOll(~o,rf:. ~AJ I tf.-7'}i)£(' J --- / nto6 1/ ()~ (,7,053 t/rJL/0/ 11 v' ....,,/ 

- 12 "lj --501)(SO-r- - / 'ooaJl O.O5~ o,os3 tJ,tJl/h! 19~)M. , (0,1. 

do1[v/ ~ --- II 0, tJtJ{J (). 0&0 (0 1 U, J,,"() Q,()f}?3 

- 141 ct,{3j -' / t), 000 I 0(000 (j. tV 0 1---0, Ot) o~?} /' 
g,;::JOt).l/-lAf~ h'. 0/ -------- I o.coo O .. c?:JO a.Cw 1- 0, tD0511 I 15 

- //(iIZ- 0, uC; J#j/ (/ I ------ / ()OOO 1:),060 () (J(;Ci 0,oS-23 16 

1171 C700 I '-U ...--- 1/ IJ. DeJQ {).wO Cl (7)O -0 ()oo?fi? 
I pH ReqUirement: Me!hod 7196A (2 ± _ 0'-'-&+0 Samples hltered prIor to pH adjustment ~ 

~ ICV/CCV spiked with 0,)'0 ml of t) 2-L{//OlbIOIY! t 50 ml of pH adjusted DI WATER (T.V.= ~ppm) 

-. , -

MSIMSD spiked with 0.05 ml of'j)..4./.-0:5Z ii I/U;?t 10 ml of pH adjusted sample (T. V.= 0.05 ppm) 

LCS spiked with 0.2 ml Of ___ j+-- t 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
Verification Standard Spiked 017 mlof _ @to t 10 ml of sample (T.V.= O,O~ ppm) 

Comments: 
,.r-=\ 

Prepared By: -""""-t'--i---,---­

Analyzed By: --'--:=--"'l-b-~-­

Reviewed By: _--'---'-=-_ 

Date/Time: 

Datetrime: 

Date: 

!S'% /() . v 
jo, (lZJ3 

)D,003 

/dSc:l 
t'?J3 

Cr6LIQ.xls 
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-----

~'"~--!li~;j-~~=-!r!ij,f/!t7?--- d2z33//2dJd/aifo (J5 
I ,." ---., -

_~~___ i."i------ O,.05 1111 Pyridine-4-carboxaiclcnyclc I c.-i- ______________ ~ __ _ 
- - (J~?Z/~ ________ ;Exp: __ JjjpJI-1---J up to 500 ml wi 1)1 
i' ' __________ ' _____ ~ ______ '_ \Vater. 
~:--".! 

" ~--,,--,--------'''~'''-~,E.¥;flY--E'~f) / ~-t2--------_-~---~----~---~-,,-----------~-------
~:-;! ~ 
: ~i i 

I I I I I I 

5.00 
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, J' 

-- -------------------------

-~-------------------------------------------- ---------- --- ------ - ----------- -------- - -- ---- --- ---- ---- ------------ -----------------------------. 

- -~~ ----- - ~ -------- - -- --------~---- ------ - - -_ ... - _._,._-----_ .. _ .. --_._ .. --'"---- ... - -._---- .... _-------------------------".",.,. 
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'riI1/ t 

, 
b 

~if:, (/S791/ (/~ . -r(4_~ __ f~1L-.. 
Dissolv: 0.5g 1 's-Diphenylcarbohydrazide (~tl~/ 
exp: wl'VII,) III 100 mL Methanol (B&J M> frob exp:Jj711!1(). 
Add to 1 L volumetnc flask containing 500 mL Dr water -i 
5.6 mL cone. H2S04 (EMD -rQ)S1.-( exp: II/ZC}'1)' Bring 
up to volume wi Dr H20; mix and degas. 

17 of 21
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_ :3;1: / 0 171 /b i:: lot/OliN( Il/i!3 ~ ~_ 
1lli1':l.J-4+Jr!---- 6,31'/< i IIlItfC/ (£NO If91<Js<13;; w:,o)d'f) f ;o~tI 

_____ ~ 10/S14/!Oftl /0/ -r.;t'(Jf;?-fi1t( It/, 1V;f$..) - ~ ~ ~ -- ~ 
Q<! - ~'1)!11/~ - ~~ - ~ -

.'. ,5..#///cJ/!//tL? ya? l/lmtl u 

......... . 

(00 rILl 'Zi 5#- 09;;>0/103 (;/%UJtC G'/w-r/; fX(J ~~) 
~__ _ r /1 &J/ !};t, 1)F?7!1-';~FD, ---
-;~---~ff/'I 0 /~;; If f 
r 

~k;p'j :jPtl~ /°;;>1 1101 pI! 10cJiJ itt~ 
~~.~jf~~ NO: /iOW;TA/6 / ~tJtll71l 
1 /-tIT tI: _ / / t}1Z( tJ/ 

at.' 7j;U1 /0 

Wi}- . ~9L/~ lo,?JO 0 / f!J //, (flJO t'tf~ 
'rV~.f;:t1 .. ~/}iJ,'LJlp51-dl 2IJLJ;71 / ..... 

_ //0/ rJ;- J<D'i S (; G 
.G' XjJ.'&/:J-t /13 .' .. .- . 
i 

_~-_ji)iJ/II ~JLf ~ 19(1{ U D? _ l11, 1rt fk.f'fey 
-~ P~iJ~ijL{4J; U.{ 0J ~p~ tf.]s'1' -0Q? M- I 

jt{)i ~ It o~o 3lf 
fXp:- <6{2D{? 

---------------- ---~-
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LABORATORY REPORT 

 
February 17, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: 1Q12 JPL GW Mon / 100006114  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on February 8, 2012.  For your reference, these 
analyses have been assigned our service request number P1200460. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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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Client:  Battelle      CAS Project No: P1200460 
Project: 1Q12 JPL GW Mon / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on February 8, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200460
Project ID: 1Q12 JPL GW Mon / 100006114

Date Received: 2/8/2012
Time Received: 11:44

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-11-3 P1200460-001 Water 2/8/2012 08:30 X

MW-11-2 P1200460-002 Water 2/8/2012 08:58 X

MW-11-1 P1200460-003 Water 2/8/2012 09:45 X

EB-8-2/8/12 P1200460-004 Water 2/8/2012 09:17 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200460_Detail Summary_1202090837_RB.xls - DETAIL SUMMARY
3 of 21
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200460Battelle

1Q12 JPL GW Mon/100006114

Tests

P1200460-001.01

7196A

SMO / MZAMORA11572/8/12

P-37 / MZAMORA11582/8/12

In Lab / SANDERSON12112/8/12

P-37 / SANDERSON11402/9/12

P1200460-002.01

7196A

SMO / MZAMORA11572/8/12

P-37 / MZAMORA11582/8/12

In Lab / SANDERSON12112/8/12

P-37 / SANDERSON11402/9/12

P1200460-003.01

7196A

SMO / MZAMORA11572/8/12

P-37 / MZAMORA11582/8/12

In Lab / SANDERSON12112/8/12

P-37 / SANDERSON11402/9/12

P1200460-003.02

SMO / MZAMORA11572/8/12

P-37 / MZAMORA11582/8/12

In Lab / SANDERSON12112/8/12

P-37 / SANDERSON11402/9/12

P1200460-004.01

7196A

SMO / MZAMORA11572/8/12

P-37 / MZAMORA11582/8/12

In Lab / SANDERSON12112/8/12

P-37 / SANDERSON11402/9/12

Page 1 of 1Intenal Chain of Custody SummaryPrinted 2/17/12 13:44 6 of 21
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Sample Acceptance Check Form
Client: Battelle Work order: P1200460

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 2/8/12 Date opened: 2/8/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200460-001.01
P1200460-002.01
P1200460-003.01
P1200460-003.02
P1200460-004.01

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

Wet Ice

2/17/12 2:17 PMP1200460_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Battelle 
Project Name: 1Q12 JPL GW Mon 
Project Number: 100006114 
Sample Matrix: WATER 

Chromium, Hexavalent 

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

Dilution 
Sample Name Lab Code PQL MDL Factor 

MW-II-3 P 1200460-00 1 0.010 0.003 

MW-II-2 P 1200460-002 0.010 0.003 

MW-ll-l P 1200460-003 0.010 0.003 
EB-8-2/8112 P 1200460-004 0.010 0.003 
Method Blank P1200460-MB 0.010 0.003 

Approved By _1<a~AkL<::...>e..:--::=~1<---ft-'t=='------ Date: 

Report By:SAnderson 

Service Request: P1200460 
Date Collected: 02/08112 
Date Received: 02/08/12 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 02/08112 14:40 ND 
NA 02/08/12 14:40 ND 
NA 02/08112 14:40 ND 
NA 02/08/12 14:40 ND 
NA 02/08112 14:40 ND 

Result 
Notes 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 

Analyte: 

Method: 
Units: 

Sample Name 

ICB 

CCB1 

QAJQC Report 

Battelle 

1Q12 JPL OW Mon 1100006114 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mg/L(ppm) 

PQL 

0.010 
0.010 

MDL 

0.003 
0.003 

Approved By: ---'~'--L.!:.~-=--=--+~-"'-~~If-"---____ Date: 

ICCBMDU120594 LJ 

P120046OwetSAJ.xls - genqccbl 2/9/12 

Service Request: P1200460 

Date Analyzed: 02/08112 

Result 

ND 
ND 

WBMIX.XLT 
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICV 

CCVl 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC Report 

Battelle 

lQ12 JPL GW Mon 1100006114 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L(ppm) 

True 
Value 

0.0500 

0.0500 

Result 

0.0490 

0.0490 

Service Request: P1200460 

Date Analyzed: 02/08112 

Percent 
Recovery 

98 
98 

Acceptance 
Criteria 

90-110 

90-110 

Approved By: _~l---+-'a"'--'.L--'~~----,<J?n---,.1--'--I<-___ Dat' i~ 
CCVIAll20594 U 

P1200460wetSAl.xls· genqccv 2/9/12 WBMIX.xLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
1Q12 JPL GWMon 
100006114 
WATER 

Laboratory Control Sample 
P1200460-LCS 

Chromium, Hexavalent 

QAJQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200460 
NA 
NA 
NA 
02/08112 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0404 101 90-110 

Approved By -~++-/J"-'-'-fA.IL:.-'iA--_~72z¥=~-=--- Date: 
I I 

Report By: SAnderson 

Result 
Notes 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project Name: lQ12 JPL GW Mon 
Project Number: 100006114 
Sample Matrix: WATER 

Sample Name: 
Lab Code: 

MW-ll-l 
P1200460-003MS 

Test Notes : 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7196A 

QAJQC Report 

Service Request: P1200460 
Date Collected: 02/08/12 
Date Received: 02/08/12 

Date Extracted: NA 
Date Analyzed: 02/08112 

Matrix Spike/Duplicate Matrix Spike Summary 

P1200460-003DMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0439 0.0439 

Units: mgIL (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

88 88 73-119 

Approved By --,-fv...k...-!Uvr-_~R"""7'4-;t==_- Date: 

Report By: SAnderson 

Relative 
Percent Result 

Difference Notes 

<1 

12 of 21



        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Columbia 
Analytical Services'" 

pH Run Log 
I Service Request #(s): jJ I:) ttzlJ?'JU 

----~~~~t~~------------------------------------

I Time: /35 
Sample VWR lot# Slope Prep.Run # 

~ q!~v?u 
",,,,,"-,;.-,,," 

Run# 

- -

. pH 2 Buffer 

I pH 4 Buffer 

# H Temp.oC 

pH Adjustments: 7196A: Diluted/Cone H2S04 ~~-i---_EXP:_...J...!..f-..:::..;;..,t.-'-Y 

o 7199A: Diluted l'JaOH EXP: -------- -------
Comments: --------------------------------------------------------

* Soil o~ Solid p~ep: 1: 1 (~~:~Ol) with .DI w~ter: ** Sample.;:; rEJceived past recommended hold time. 

uate bUTfers ana filling solution enanged: d(/;/ /d 
~~j~f~'~-------------------------

Note:;.0. .u, pro~~ u(,~; ~~erefore, temperature correction calcu~a~ion is not necessary . 

. . nalysl. ;6V .... Date . ....:'-'~J/~6."7Hr::::::::..;-__ _ 
-'aviewer: --' f1f!- Date: ';?-!. f I". 

pH 

16 
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I h{ Columbia e:9 Analytical Services'" Method EPA 7196A 

Hexavalent Chromium (Liquids) 36 

I Service Request#(s): '.;2aJL/&O '::. / Run#: ;;2:1qnr 
Stock#: 5;?tt~t899!I02 r&;of!!J1 (:-Y/': z Z~/Z Prep Run#: - . J / 

I· ICV/CCV#: 5;2/:/-IO/5Z(1tJ/ l,Vv:/OO!Jf/1;f GXf3/Jd/yonc. H2S04 Lot#: C;MA 'I1zgt./ tJl'JI/.zo/ILj~/ 
Coloring Reagent Ref#: 51-'I-t) Id2J?WO / fJ{ jJ,' .:;pi/I V , 

I 
I 
I 
I 
I 
~ 

I , 
, 
I 

Working Curve: I Prep Dilution NA 

I Concentration mg/L 0.00 
Absorbance (~ 540 nm 0,00{) 

,J Sample 
DilutiO: ...... Sample # Vol.(mlt) Bkg. 

1 rC/3 JOY\> J (j+JG2/) V- (),OOO 

U-v &,tJS#:f~ - /' 
2 CWJt) 0. 00() 

3 M!0 t~ 
",/ 0,000 

j 

4 tct; 0.0'1 ~/v /\ nl'J(~ ../ O.O(}O fj, VI.' '-". 

5 'p/,;;ooIJ6(}~ j. 6/ - /' O.coo 
- .. -!Olllf(),()~ &t . /' - 01000 6 

7 -2 OJ - / ODD! 

8 -6, rJ/ - / O,oD( 

-J, O/;tISo,Ot- I!Jk / 
f--

9 - () .00/ 
10 -_?,o/l(g) 7 - / v o,oor 

'\1.1 ~tfjJ/ I 
I"" ../ (l.OOrJ 11 -

12 /'(;(// O,OC;trJ.'f ~7 IV'" 0,000 

13 ((6/ \l; V-- ./ OlJOO 
14 1/7' 
15 ~I 
16 t/ tJlK/i jV 

v L 

17 -

0,05/50 0.25/50 0,5/50 Corr. Coeff. 
0.01 0.05 0.1 

rJ, Cj 'i1 68&1 ~ O.O/(;j O,OZ;-7- o,l/":}' 

Corrected 

Absorbance Abs. Results - QA/QC-%R 
{iiJ 540nm (minus bkg.) mg/L IRPD 

O,DOD 6.000 o,oI)OIV-( UJ, V'Cl3 

0. O~-t O.OC)l ' (), 6'190 9S% 
O.OCV O,OO{) 07. (J(J() / N LOl'iltJ3 

tJ. /;'/?- O,Ot/r 0, CUI-OL/ /0(% 
C;,OC70 o. C'tJD o. O()o/~tj .?-t1 tm.3' '0 

0°K:!?2 &t ~/,t2- 8h ~V 0, v'30 tJtJ?:O 7Z_~oD 

0, GO( 0, !J(}() ().tJoo/2iI L{)( tJo3 
0_ ODI 0,000 CJ < ({)tJ I ZI! J-o,JrJ3 
O.O5~ O,OSI o. (j tf-:f7 $dh Lc-

0·05;7 -I ty,()t;:gj 6'8?J >-~; 0,05 
0,000 0.000 o.()OOI ;ztI ,LfJ,003 

o,Ofi-f o to t;:? o,OL/7o 7g%j 
0,000 o.ODO 0.000/2'1 P,OtJ5 

I pH ReqUirement: Metj.0d 7196A (2 ± O'~l Samples filtered prIor to pH adjustment 
. ICV/CCV spiked with Q,kS, mlof 5J.tfr/6'I'iiOOI lOt 50 ml of pH adjusted DI WATER (T.V.= 1),013 ppm) 

MSIMSD spiked with 0.05 ml of '31- If-6tPjlltJZ t 10 ml of pH adjusted sample (T. V~= 0.05 ppm) 
"-I LCS spiked with 0.2 ml of J t 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 

g Verification Standard S iked 0,:3 mlof \ f g fo t 10 rol of sample (T.V.= 0\03 ppm) 

I 
I 
1 

Prepared By.",· =' ~~~"'7""--­

Analyzed By: --;,,-'r-;~'---­

Reviewed By: ---f--'----

DatelTime: 

DatelTime: 

Date: 

Cr6LIQ.xls 
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1 
l 

.5AI{::: .. a$1.tt((/t1._ ...... _._ ... _.~P J ___ IZ~~ ___ .. _ ... _. ______ . __ ... ____ . ____ _ 
c 

. . . ;rr~ 
Dlssolv~ O.S.g 1,S-Dlphenylcarbohydrazlde (EM ~/--.-.--.- ... -.......... ------.. ------
exp: 1;/''1/41 III 100 m.L Methanol (B&J /lI)rrob exp:J;,'lHlltd. 
Add to 1 L volumetnc flask containing SOO mL DI water +----------.-------- .. ---------

S.6 mL conc. H2S04 (EMD ..JtiJW exp: /1/2&).1)' Bring 
up to volume wi DI H20; mix and degas.----·---------····-··-·-----·------

l------ ._-- ._. 
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L1 
)AM 
}C08 
1. 00 

:)r) 

--.--,.--r 
5.00 

~ __ ~ l __ f_~~ __ 7 /d,a~-- --- --- --- -------------------------------------------­
.2JA 3J;a: --- - ------- ----- ------ ----------- ----------------------

---- ------ -- ------- --- -- ------- -------------- ---- --- ------- --- -------------------

r---------+--------------------- -- -------------------------------------------------------- ----- ------- -- -------------------------------------------------------------------------
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LABORATORY REPORT 

 
February 20, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: 1Q12 JPL GW Mon / 100006114  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on February 9, 2012.  For your reference, these 
analyses have been assigned our service request number P1200473. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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 20
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Client:  Battelle      CAS Project No: P1200473 
Project: 1Q12 JPL GW Mon / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on February 9, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200473
Project ID: 1Q12 JPL GW Mon / 100006114

Date Received: 2/9/2012
Time Received: 11:47

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-23-4 P1200473-001 Water 2/9/2012 07:58 X

MW-23-3 P1200473-002 Water 2/9/2012 08:27 X

MW-23-2 P1200473-003 Water 2/9/2012 08:54 X

MW-23-1 P1200473-004 Water 2/9/2012 09:40 X

DUPE-3-1Q12 P1200473-005 Water 2/9/2012 00:00 X

EB-9-2/9/12 P1200473-006 Water 2/9/2012 09:19 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200473_Detail Summary_1202141356_RG.xls - DETAIL SUMMARY
3 of 20
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200473Battelle

1Q12 JPL GW Mon/100006114

Tests

P1200473-001.01

7196A

SMO / MZAMORA11522/9/12

P-37 / MZAMORA11522/9/12

In Lab / SANDERSON13102/9/12

P-37 / SANDERSON13492/10/12

P1200473-002.01

7196A

SMO / MZAMORA11522/9/12

P-37 / MZAMORA11522/9/12

In Lab / SANDERSON13092/9/12

P-37 / SANDERSON13492/10/12

P1200473-003.01

7196A

SMO / MZAMORA11522/9/12

P-37 / MZAMORA11522/9/12

In Lab / SANDERSON13092/9/12

P-37 / SANDERSON13492/10/12

P1200473-004.01

7196A

SMO / MZAMORA11522/9/12

P-37 / MZAMORA11522/9/12

In Lab / SANDERSON13102/9/12

P-37 / SANDERSON13492/10/12

P1200473-005.01

7196A

SMO / MZAMORA11522/9/12

P-37 / MZAMORA11522/9/12

In Lab / SANDERSON13092/9/12

P-37 / SANDERSON13492/10/12

P1200473-006.01

7196A

SMO / MZAMORA11522/9/12

P-37 / MZAMORA11522/9/12

In Lab / SANDERSON13102/9/12

P-37 / SANDERSON13492/10/12

Page 1 of 1Intenal Chain of Custody SummaryPrinted 2/17/12 13:45 6 of 20
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Sample Acceptance Check Form
Client: Battelle Work order: P1200473

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 2/9/12 Date opened: 2/9/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200473-001.01
P1200473-002.01
P1200473-003.01
P1200473-004.01
P1200473-005.01
P1200473-006.01

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

Wet Ice

2/17/12 2:19 PMP1200473_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix : 

Prep Method: 

Battelle 
lQ12 JPL GW Mon 
100006114 
WATER 

None 
Analysis Method: 7196A 
Test Notes : 

Sample Name Lab Code 

MW-23-4 P1200473-001 
MW-23-3 P1200473-002 
MW-23-2 P1200473-003 
MW-23-1 P 1200473-004 
DUPE-3-1Q12 P1200473-005 
EB-9-2/9/12 P1200473-006 
Method Blank P1200473-MB 

Appwv,d By /Jut<--- ~~ 
Report By:SAnderson 

Analytical Report 

Chromium, Hexavalent 

Dilution 
PQL MDL Factor 

0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 

Service Request: P1200473 
Date Collected: 02/09112 
Date Received: 02/09112 

Units: mg/L (ppm) 
Basis: NA 

Date DatelTime 
Extracted Analyzed Result 

NA 02/0911215:15 ND 
NA 02/0911215:15 ND 
NA 02/09112 15: 15 ND 
NA 02/09/12 15: 15 ND 
NA 02/0911215:15 ND 
NA 02/09/12 15: 15 ND 
NA 02/0911215:15 ND 

Result 
Notes 

Date: _jl.-J,.0_/--J,f} A~/':_d-_______ _ 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBl 

CCB2 

QAJQC Report 

Battelle 

lQ12 JPL GW Mon 1100006114 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mg/L(ppm) 

PQL 

0.010 
0.010 
0.010 

MDL 

0.003 
0.003 
0.003 

Approved By: _-M",--tlAv--~_-----1--72.>o.L..1/~7JLL-_____ Date: 

ICCBMDUl20594 {) 

Pl200473wetSAl.xls - genqccbl2l10/12 

Service Request: P1200473 

Date Analyzed: 02/09/12 

Result 

ND 

ND 
ND 

WBMIX.XLT 
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICV 

CCVl 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

1Q12 JPL OW Monl 100006114 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0525 

0.0517 

0.0517 

Approved By: -+-~~tM~£L.~~7?4--J"-b'~'----__ Date: 
CCVIAll20594 {J 

PI200473wetSAl.xis· genqccv 2/10/12 

Service Request: P1200473 

Date Analyzed: 02/09/12 

Percent Acceptance 
Recovery Criteria 

105 90-110 

103 90-110 

103 90-110 

WBMIXXLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
lQ12 JPLGWMon 
100006114 
WATER 

Laboratory Control Sample 
P1200473-LCS 

Chromium, Hexavalent 

QA/QC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200473 
NA 
NA 
NA 
02/09/12 

Laboratory Control Sample Summary' 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Units: mglL (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0411 103 90-110 

Approved By 1<aw- 12(Y::= Date: 
~I 

Report By:SAnderson 

Result 
Notes 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client : Battelle 
Project Name: lQ12 JPL GW Mon 
Project Number: 100006114 
Sample Matrix: WATER 

Sample Name: MW-23-4 
Lab Code: P1200473-001MS 
Test Notes : 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7196A 

Report By:SAnderson 

QAlQC Report 

Service Request: P1200473 
Date Collected: 02/09112 
Date Received: 02/09112 

Date Extracted: NA 
Date Analyzed: 02/09/12 

Matrix SpikelDuplicate Matrix Spike Summary 

P1200473-00lDMS 

Spike Level 
PQL MS DMS 

0.010 0.0500 0.0500 

Sample Spike Result 
Result MS DMS 

ND 0.0499 0.0508 

Date: 

Units: mglL (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

100 102 73-119 

7 I 

Relative 
Percent Result 

Difference Notes 

2 
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pH Run Log 

I SeN~eRequed~s~~~~~~1~~~c_6+i~1_.'~~~~~~~~~~~~~~~ 
~ Time: lOt 

Sample 
, pH 2 Buffer 

I pH 4 Buffer 

pH 7 Buffer 

I~----~~~~~~=-­
I~~~~~~ 

I ~--:-::----1-+---t-+-~~--;:­
I ~~~..::...--+---
I~~~~~~~~~ 

II----f-~~~+_+_+__'_~ 

I ~---:..;...;..;-+-+--+~~~ 
I ~~~---'-""-~-

Slope 

~ ~f }cJ " (:) 

# 

I C 7199A: Diluted NaOH EXP: ---- ----
Comments: 

Prep.Run # -
Run# 

<---...--. 

H Temp.oC 

----------------------------------------------------------

* Soil or Solid prep: 1:'1 (wtvol) with DI water: ** Sample), received past recommended hold time. 
/1/11 I (:,::r-

Date buffers and filling solution changed: _...;Y_/f-'-. .f+/;....;/v:;.../_·· ____________ _ 

probe us;fdlherefGre, temperature correcti~n ~alculation is ,not necessarY. 
"",,0 // J '/! I y-' • 

An~'!y~t, ·N'/ D~t'''''' ",1'11/;r1 f" • ~ .;;;1 _. c~-,::/,i-O,.//;, ,,_ a c. '; ~!~ v" 

;~eviewer: './ ?/f/!- Date: - J::;L11/ / "1 
I / .0"' 

pH 

17 
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Hexavalent Chromium (Liquids) 
37 

Working Curve: Prep Dilution I NA 0.05/50 I 0.25/50 D.5/50 Corr. Coeff. 

Concentration m.e;/L r:2n,fJ,OO 0.01 0.05 0.1 
1/.;nYi6111 Absorbance (cy 540 n111, ~Jr~ o/! G"rtJ c"'h-- , / 

C". -,~? I 
feILl/MI/-' a,alO 0,0/,/ &.0<7 u, //'f 

~\ 
Corrected 

Sample 
DilutiO; ....... 

Absorbance Abs. Results - QA/QC- %R 

Sample # VoL(mL) Bkg. (ii; 540nm (minus bkg.) mg/L IRPD 

1 J()~ 
I I~/ (J, {;"t)c: . {7, (Jpi) 

- (y, cC'{!;;:; L/ rUytd ...--' O,Pc2fZ ~r::!/C:t)~S 

21J2J/ I') ! ()S' "~:~f< 
.:...----

-~~' ~ {J tfjo t~ JtbO o,ofc:;o (I, {)5ZS I /CfJt~ 
3 Ali/; ---- ./ tJ. ()(} / t~ Col ' "'v'- /0 /0'/')\ " u[){) '/ ()oub S ')(ji"S (), VJ /" 

4 iCC:; C), 0/) I~:JL 1/ 0, Qj() 
I 

(J.Ot/? c, i)ij}- /07 C<; - &. r1'/! I " 71'c 

51 1'7;; t;ut;11-/ (J I I ----- /,fJ{v,;3 (lOOd (){l:-) (i - {,.'1, ti(;)1),;;;::]t/ ",?tl. c/o <:: 

---/.0 I J/5C'L .~ / {!{J(I;7 {j. (i1i9 Q,()C:;-:;- tl. uifC-;q /tJC)~? ~~ ~ .---/ 
6 '~7-

7 - /' O//t/~j) V' 
----' 

V CI.(tI:?- 0, O~)O 0.05-5" Cl,zj{} g I / CvJ~{ 5;2p 

81 _:; 0/ 
__ .... _c 

,/ () f5J,{){)t! (}.OO3 (/, (lOd '/0 ~u. O(y~ 
?~- ,. / ./ rf). 10/ ~ I .~ 

~;? 0/ JI~ Cleo; il'ft) I ./ro, (JO/ I (), /i'7':; (J C-?-; / I J. {/,}It( I /c50 9 b:....?- - - , ~ .. :? /, '_ 0 , 

~ __ ], u I ..... --
I lA' (). (JO ( {7(1,? rJ 00/ rfJ, (lO{J6tl~s ,/-0, eJZ/< 101 

-,,-" tJ, ~ ,::...-

~ll 0/ - ~,ooru (), {JOG (JOOD -, CI N)62'?!j' ~(', {/O5 11 I 

121 ~ 1'" () J I - IJ'Zzc'oV aotA ().OO/ ci,C(){)0YS r J6{.v <: -0, '! I 

13/ (}{t// (). L1t~; rrf Ic I --~ I l1Jocc I a {;S-q (J,05"<1 ! 0, 0511- ;--:>(,/) 
():5 /c 

1141 (t/3/ I va. c()ol (J, coO CJ -Ct')O - /JOO7'"'tJ < '. ""? 

I .... / ,Ja ()o? 
L ,01 IJ? < 

151 /:JdJ{)I/?'57 ---6: (J / ~'D etc) o,O{Jo I 0,000 I --' I -t ../ 

j~ !l 
, ' ~-'" ~- ! I i / 

16 k:i:;tl Z" i'l,t) S·//Yl&] IL/ I I ~< 

~, ODO ,Os~fl cJ,oC;9 Ic,OC;!l I 11~3'~/~" '-' I 
(V' 

h71 a)6;;J '\) .. _/ I J-;: (y)o I a DllO t) ,O()o 1-0 l~o{)23'-{ £o,60~ 
I '"'" V I ,,, 

- , " pH ReqUIrement: MeThod 7196A (2 ::!: 0.)).. 'i Samples fIltered prIor to pH adjustment 
/' , .1J!:fc; 

ICV/CCV spiked 'Nith~, 2:'t, ml Of5;u..1~!/)I5ICC/ i 50 ml of pH adjusted DI WATER (T.V.: c,OS ppm) 

MSIlVISD spiked with 0.05 ml of72-iJ~!)20~IZc/ T 10 mi of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of I r 50 m! of pH adjusted DI Water (T. V.= 0.04 ppm) 
Venl.1c~tion Standard Spiked C} '::1; m! Of.J @ Tc r 10 m! of sample (T.V.= (j.0-3 ppm) 

/~--.. .......... -----
Commentsj/ ;} __________________ ..,..f_,-'-( --'7"~""-' _____ _ 

( /,/ ; /' /'; 
'~ , /~--~--------------------------~;+/6/~'~·~,~+(_+/~?~/~~~-------

(:,/,,~{/. "'" J./i 1.-(;/ I / I tl, !./ ,/;l 
L - " Datci :lime: -'/,::-/ -r-.(~~"-J -1"2;..,.'.,... --,\."r,/-J.,~:_'_/."""i':7""'_"_;i J V .~ 

,,' l....., /.'/"! . // .""1 7" U.· ;,,'.) /'1 / ,/'-": ,I 
-< v D,"te,ITI'me", ,7' /1.

"
,< .1."-:+'" ,',,/ 10''''/ ... _'' ~. / ( :/,01 '/" ., A "", I '1110 ~/ -- L!;::./[/ 

If/'(,:::::--- Date:' ~j '1 j /")._ 
; / ~ ~:./J 
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L 

511{ ~ ()~7C;/ / (J~ . 
.. 

D ' 0 - 1 - I" 1 ;[T$~ lSSOIV~ ;)g,')- Jlp 1enylcarbohydrazide (~ ~/ 
exp: &;/1'(,') 111 100 mL Methanol (B&J t>D'6'ob eXP-5-);:;!It). 
~dd to 1 L volumetnc flask containing 500 mL Dr water i 

).6 mL cone. H2S04 (EMD -ft;)'i~ exp: lI!ze/i) Bring 
up to volume Wi Dr H20; mix and degas. 

17 of 20



        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.!':---'-ids: _ .. 

:'j:f)tl~ /0;7'/ //0/ PII 7,O{l(J ffi(/kU 
f1< rC'{dJ~<l .. 
t3JJlf U! NO.' h'/)f! r;1)L( 6 -- t;()tltnl-
[t)T ~ / / ["f7Z-/ 7/ 
£JfJ -( 7/-:)-())3 

I 

rfl 1, 3'(; fJu{kl/ 
p)Pt~ cJJ<;-r ~ Goo iIV\. I 
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,' ... "." ... '" 

I 
t 

1_' 

·~~L_( -- \ \ () [II Cc?~mm SC{:,~mm_m(()(I2 .. m_._u. __ mm_. __ m.mm_m_-
. . ~jT (J;Ar11't , _, ... m.mmmm_m.mm·mmm ._--

Dissolve 0.5g 1,5-DlphenylcarbohydrazldeJ~ J"C S eLf , 
exp:itll\/IS) in 100 mL Methanol (B&.T tl (;:; '73d.. exp: l lillt--l1b mm ...... m __ 
Add to 1 L volumetric flask containing 500 mL Dl water + 
5.6 mL cone. H2S04 (EMDt4~I':)\,( exp: \1\'"F+1)' Bring .m.m._m.m,m·~~17-t-
up to volume wi DI H20; mix and degas'!2ff~ JLllL{.l~-

• 
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LABORATORY REPORT 

 
February 20, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: 1Q12 JPL GW Mon / 100006114  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on February 10, 2012.  For your reference, these 
analyses have been assigned our service request number P1200493. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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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Client:  Battelle      CAS Project No: P1200493 
Project: 1Q12 JPL GW Mon / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on February 10, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200493
Project ID: 1Q12 JPL GW Mon / 100006114

Date Received: 2/10/2012
Time Received: 13:34

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-22-3 P1200493-001 Water 2/10/2012 08:08 X

MW-22-2 P1200493-002 Water 2/10/2012 08:44 X

MW-22-1 P1200493-003 Water 2/10/2012 09:15 X

DUPE-4-1Q12 P1200493-004 Water 2/10/2012 00:00 X

EB-10-2/10/12 P1200493-005 Water 2/10/2012 09:06 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200493_Detail Summary_1202141357_RG.xls - DETAIL SUMMARY
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200493Battelle

1Q12 JPL GW Mon/100006114

Tests

P1200493-001.01

7196A

SMO / MZAMORA13382/10/12

P-37 / MZAMORA13392/10/12

In Lab / SANDERSON15492/10/12

P-37 / SANDERSON16452/10/12

P1200493-002.01

7196A

SMO / MZAMORA13382/10/12

P-37 / MZAMORA13392/10/12

In Lab / SANDERSON15492/10/12

P-37 / SANDERSON16452/10/12

P1200493-003.01

7196A

SMO / MZAMORA13382/10/12

P-37 / MZAMORA13392/10/12

In Lab / SANDERSON15492/10/12

P-37 / SANDERSON16452/10/12

P1200493-004.01

7196A

SMO / MZAMORA13382/10/12

P-37 / MZAMORA13392/10/12

In Lab / SANDERSON15492/10/12

P-37 / SANDERSON16452/10/12

P1200493-005.01

7196A

SMO / MZAMORA13382/10/12

P-37 / MZAMORA13392/10/12

In Lab / SANDERSON15492/10/12

P-37 / SANDERSON16452/10/12

Page 1 of 1Intenal Chain of Custody SummaryPrinted 2/17/12 13:45 6 of 20
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Sample Acceptance Check Form
Client: Battelle Work order: P1200493

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 2/10/12 Date opened: 2/10/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200493-001.01
P1200493-002.01
P1200493-003.01
P1200493-004.01
P1200493-005.01

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

Wet Ice

2/20/12 3:55 PMP1200493_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 1 of 1
7 of 20
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Prep Method: 
Analysis Method: 
Test Notes: 

Sample Name 

MW-22-3 
MW-22-2 
MW-22-1 
DUPE-4-1 Q 12 
EB-I 0-211 0/12 
Method Blank 

Battelle 
lQ12 JPL GW Mon 
100006114 
WATER 

None 
7196A 

Lab Code 

P 1200493-00 1 
P 1200493-002 
P1200493-003 
P 1200493-004 
P 1200493-005 
P1200493-MB 

Analytical Report 

Chromium, Hexavalent 

Dilution 
PQL MDL Factor 

0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 

Approved By __ ,ft.!.-a_UA--_----'lw....:.,.~~~-- Date: 

Report By:SAnderson 

Service Request: P1200493 
Date Collected: 02/10112 
Date Received: 02110112 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 0211 0/12 16:35 ND 
NA 0211 0/12 16:35 ND 
NA 0211 0112 16:35 ND 
NA 02/10/12 16:35 ND 
NA 0211 0112 16:35 ND 
NA 0211011216:35 ND 

Result 
Notes 

8 of 20
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBl 

QAlQC Report 

Battelle 

lQ12 JPL GW Monl 100006114 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mg!L(ppm) 

PQL 

0.010 
0.010 

MDL 

0.003 
0.003 

Approved By: ---,-Jt-"--~_----'&'-7t-'~"---___ Date: 
ICCBMDUl20594 {) 

PI200493wetSA1.xls - genqccbl 2/13/12 

Service Request: P1200493 

Date Analyzed: 02/10112 

Result 

ND 

ND 

WBMIX,XLT 

9 of 20
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Client: 
Project: 

Title: 
Analyte: 

Method: 
Units: 

Sample Name 

ICV 

CCVl 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

lQ12 JPL OW Mon 1100006114 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L(ppm) 

True 
Value 

0.0500 

0.0500 

Result 

0.0494 

0.0494 

App'ov<xiBy: ~ 
CCVIAll20594 

P1200493wetSAJ.xls· genqccv 2/13/12 

Service Request: P1200493 

Date Analyzed: 02/10112 

Percent 
Recovery 

99 

99 

Acceptance 
Criteria 

90-ll0 

90-ll0 

WBMIX.xLT 

10 of 20
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
lQ12 JPL GW Mon 
100006114 
WATER 

Laboratory Control Sample 
P1200493-LCS 

Chromium, Hexavalent 

Approved By 

Report By:SAnderson 

QAlQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200493 
NA 
NA 
NA 
02/10112 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Date: 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0407 102 90-110 

Result 
Notes 

11 of 20
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
IQ12 JPL GW Mon 
100006114 
WATER 

MW-22-3 
P1200493-001MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By:SAnderson 

QAlQC Report 

Service Request: P1200493 
Date Collected: 02/10/12 
Date Received: 02/10/12 

Date Extracted: NA 
Date Analyzed: 02/10/12 

Matrix SpikelDuplicate Matrix Spike Summary 

P1200493-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0424 0.0424 

Date: 
, I 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

85 85 73-119 

Relative 
Percent Result 

Difference Notes 

<I 

12 of 20
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pH Run Log 

I Se~iceRequest#(s):~~~~~~'/~~~a~~~~~.~~.~~· ~~~~~~~~~~~~~ 
I Time: /5-'Ju 

Sample Slope Prep.Run # 

~ .) (2 --
Run# qgUC! 

,----.. 

\ 

. pH 2 Buffer 

I pH 4 Buffer 

pH 7 Buffer I pH 10 Buffer . 

pH in liquid: (1) 9040B pH in solid: (2) 904~C (Note method number in column labeled # below ) 

i pH adjustment:(3) 7196A,(4) 7199 (Note method # In colum_n _la_be_le_d_#....;)_....,... __ --,. ____ ...,... ___ --. 

Sample # pH Temp. °c Sam # H Temp. °c 
H 2.000 

I H 4.000 

~~~~~~~ 

II---+~-+--t-t-~:;--!---i-'-::;;-;-;:;-­

I i-----+-r-----'--'-'--!--+-+~----t---'-:-~ 
I~~~~--+---

II-------+-----l-----+-­
It---------t--t---+--

I pH Adjustments ' 
o 7199A: Diluted NaOH ___ _ 

Comments: --------------------------------------------------------
I 

* Soil or Solid prep: 1: 1 (wtvol) with 01 water: ** SampleU/c/~:d past recommended hold time. 

I Date buffers and filling solution changed: d!/;2LJd-
• Note: A TC probe use, re~9re, tern perature co-r-re-c-tio-fl'-in """c!+al-fcu"""l;""at-io-n-j-s-n-o-t -ne-e-s-s-ary-. ----

Analyst:' Date: . (? 
I Reviewer: Date: ---f-'--'--H'4---

pH 
I 

I 

18 
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-
-
-
-
-
-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Hexavalent Chromium (Liquids) 

Working Curve: I Prep Dilution NA 0.05/50 0.25/50 0.5/50 

I Concentration m~/L 0.00 0.01 0.05 0.1 
Absorbance (gJ 540 nm tl, tJtJC/ 17,0/3 t'J.(jqq.- ?J.//e:;-

Ii Corrected 

Sample Absorbance Abs. Results -
Sample # Vol.(mL) Dilution ....... Bkg. (a), 540nm (minus bkg.) mglL 

1 TC!J {O YV1 ( -- V' OrO{)) r1 oeD . ()( (flJO 
- t;1, occ 70 ( 

2 LfflJ IJ. ()~~!fJ/c- - ~ O·C()O o,Ot;:f- tJ,051 I). owe; r v' 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

,Vlh .-/ r./ O. (XJO tJ.OOI o~CCJJ rJ.MrJ3lt-I 

10 (J,otjl70!c ~ v v n,OOt if (JI/I ().oLlJ- (),dt/ff7 

~~~1'3-;1 {)I ----' (./ v~OOC (!l Ov3 (JrJO! t,OtJOff£j 
,. 

:"-/0/ JtI to ~ L. vL'-t'OC ~, 05/ ~, OL/9 /J. a If)l/ f 
--./ 

V 
I --I 0/ jt{~/J ~ ----' vO.C08 I 0.051 (), Ol/q o,otfdll v ./' 

I --2. OJ .-/' O.COD o.uOO 0.600 -0, ooCJ9; I (./ 

I -20/tf~.( '?~ ~. ---- / o· OUr; ().D3d ().~ rJ,0;715 ,./ 

--:510/ --- /--!!J( coo o.{)()U 6.CCO -0, trJO!/J; 
~'901 ~ -'"a.O(JJ .../ 0,000 O. coo ) 

\j -!7-tJ/ I 
.-/ o,·()JO 00{() o.C60 J. /' 

(I~I// (J,tJS~!v .-/ 
,,/ tJ.lJoC a.051 t?·()~l tJ < ()t!o/t( 

m!J. 'U .-/' v /'0,000 (),&O ().OOO -- a OlJoSZJ( 

pH ReqUirement: Method 7196A (2 ± O.5)~'; Samples filtered prior to pH adjustment 

ICV/CCV spiked with a.gml of 5pt-/clS"jOPI 150 ml of pH adjusted DI WATER (T.V.= 0, U5ppm) 

MSIMSD spiked with 0.05 ml ofGz..l.f..-tJ2IlK/Zo/ i 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of ± i 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
Verification Standard Spiked at -3 mlof : @to i 10 ml of sample (T.V.= (}, a2ppm) 

Prepared By: ----,..::~~---7"---­

Analyzed By: ~----'-r''9--B>-bI''--­

Reviewed By: ---1-""'::-'--

DatetTime: 

DatetTime: 

Date: 

38 

Corr. Coeff. 

cJ.*gg~ 

QAlQC- %R 
IRPD 

/-(), tflJ.:;;, 

997{!0 
~.C06 

/O?% 
~d~ 
gs-v}" 7 L I 

SS~) )" It, 
LO. m;:? 
vc:i 

At£!:5 
J 

J/r-. 
99% 
?O, {lOs 

Cr6LIQ.xls 
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j--
I 

~"~jl.{j, bO.-.=_stiit=Jr){}6!t?t/?-~-_ ... -_diJ3WZJiiK.~. fI.1i. "7:J.'~~.7J. --: 
: I~V- _ OJJS 1111 Pyricilne-4-carOOXaIGCllydc ;(!;£ _ ____. ___ _ 
I- u/ v eJ6.Hv&. ________ ;Exp::t!JJ;'/IJ-. J up to son ml 'vI.',' 1)1 
, --.- .. --__ ._._ .. _ . _____ .__ ___ \Nalcr. .. --.--.. ---.------.--.---.--~. 
;-" _,I ) / 

.. -.-----------.--.--.---EX-t--,:.....-Jfl/-~/_'LI2-- . --- .... --.-----. -------.--- ..... --.------------- ----
r 

I I I i I I 

5.00 
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~ , 
ii 
~ '11 .. 
II 

7r.:¥!_5~ -~Jd&/! tJ! () ljJIliSIJ// .. 'H~=­
~.. .5;.~Rtf 02'.£ /i;,5JJy (c;lJf~ H,;$j (J}'fl;1I/ 20/'1/ ! lJ-

- . kl/ [):;; 112/9- .---
ext·· ··72qU~ .. _-

. ;/11)L:;j-I=aj;P//{)d }oJIAJI! (k6f=_-= 
~- 5iv_7?t{L-Ci1d~?1!mn . ...... ... . ... ----

G".I12()Ytj2:ii/f/C_ Jt~llz. (!JL>CGt;l.~)/ ~/ ... ~ .. _ 
jds~1JLO{U~!t?<;:;.~-
tQL'~ ();J ~ C;ZCj?o{IO ___ ~ 
. L?tj?<\=21/ldV/~ 

I 
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5ILf~ OS?C;/ ( (I!, 
"" 

D ' 1 0 - 1 - D' 1 trr8~ ISS0 V~}g .)- If 1enylcarbohydrazide (E-k1: ~I 
exp, hll~(/' ) 111 100 mL Methanol (B&J t>()lrOb exp:,,:;j;i!t() 
Add to 1 L volumetnc flask containing 500 mL Dr water -1 

5,6 mL ~onc, H2S04 (EMD --1'11~1.1' ~exp fI/2-C'f..,) Bring 
up to volume wi DI H20; mix and degas 

liJ Ii vZlZJ )(~L 
F l- ~,.. (> 

C]7- tit aI" ()l r t;l 0b,C;;Z -0 / 5ei 0 v.r C 
I~? /1 t:t ,,:.,T_:=J0 fi() 3 
?X r.'1!~);/9 

5,;/ 1 >-; ? !'7 -: I!f;: .~ b'ttffliL-
&[i. /c:ilcA5?-# ..... ~ 

/3/J / r Cfrr tF- !3 /J £15 ()Sf>fc6 /11 L-
yeTP 1/ 03 :~{o/' 
t:x'; ilj X)j3 
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591// /c9 ( /10/ /1/1 10t!(J !It//;(~ 
flj /" c"Cd S(<.:P . 
t3()!f {fill NC': ):7f)!-I c;l'L/6 / ~;(JtJ!i1t 
!~)Ttr / /{'1L/'l1 
E;XIJ: 7/uJ !~3 

/ 

itt 1iIIIIIIIIIIIII __________________________ _ 
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__ ~<9 ~( --- \ \ 0 ( II Cd _ -=rLc,~ «JcIL 
ST 0A~Clt '-I Ii. I 

Dissolve 0.5g 1.5-Diphenylcarbobydrazidc(13,M" ;jC'-, 1.:"'1 

exp:1.t1 !\II~ in 100 mL Methanol (B&J t)c'1r2 exp: 1iJ!12'hi:, 
Add to 1 L volumetric flask containing 500 mL p1 water"t 
5.6 mL conc. H2S04 (EMD exp \1\1;)\!11 Bnng 
up to volume wi DI H20; mIX and degas. ~f _ 

----------------~-~------------
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LABORATORY REPORT 

 
February 21, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: 1Q12 JPL GW Mon / 100006114  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on February 13, 2012.  For your reference, these 
analyses have been assigned our service request number P1200522. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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 20
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Client:  Battelle      CAS Project No: P1200522 
Project: 1Q12 JPL GW Mon / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on February 13, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200522
Project ID: 1Q12 JPL GW Mon / 100006114

Date Received: 2/13/2012
Time Received: 14:17

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-24-4 P1200522-001 Water 2/13/2012 08:12 X

MW-24-3 P1200522-002 Water 2/13/2012 08:39 X

MW-24-2 P1200522-003 Water 2/13/2012 09:02 X

MW-24-1 P1200522-004 Water 2/13/2012 09:40 X

EB-11-2/13/12 P1200522-005 Water 2/13/2012 09:21 X

DETAIL SUMMARY REPORT
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PEF_Detail.xlsP1200522_Detail Summary_1202141359_RG.xls - DETAIL SUMMARY
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200522Battelle

1Q12 JPL GW Mon/100006114

Tests

P1200522-001.01

7196A

SMO / MZAMORA14352/13/12

P-37 / MZAMORA14392/13/12

In Lab / SANDERSON14412/13/12

P-37 / SANDERSON15442/13/12

P1200522-002.01

7196A

SMO / MZAMORA14352/13/12

P-37 / MZAMORA14392/13/12

In Lab / SANDERSON14412/13/12

P-37 / SANDERSON15442/13/12

P1200522-003.01

7196A

SMO / MZAMORA14352/13/12

P-37 / MZAMORA14392/13/12

In Lab / SANDERSON14412/13/12

P-37 / SANDERSON15442/13/12

P1200522-004.01

7196A

SMO / MZAMORA14352/13/12

P-37 / MZAMORA14392/13/12

In Lab / SANDERSON14412/13/12

P-37 / SANDERSON15442/13/12

P1200522-004.02

SMO / MZAMORA14352/13/12

P-37 / MZAMORA14392/13/12

In Lab / SANDERSON14412/13/12

P-37 / SANDERSON15442/13/12

P1200522-005.01

7196A

SMO / MZAMORA14352/13/12

P-37 / MZAMORA14392/13/12

In Lab / SANDERSON14412/13/12

P-37 / SANDERSON15442/13/12

Page 1 of 1Intenal Chain of Custody SummaryPrinted 2/17/12 13:46 6 of 20
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Sample Acceptance Check Form
Client: Battelle Work order: P1200522

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 2/13/12 Date opened: 2/13/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   
##### ###### ######

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200522-001.01
P1200522-002.01
P1200522-003.01
P1200522-004.01
P1200522-004.02
P1200522-005.01

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

Wet Ice

2/17/12 2:21 PMP1200522_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 1 of 1
7 of 20
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Prep Method: 
Analysis Method: 
Test Notes : 

Sample Name 

MW-24-4 
MW-24-3 
MW-24-2 
MW-24-1 
EB-11-2113/12 
Method Blank 

Battelle 
1Q12 JPL GW Mon 
100006114 
WATER 

None 
7196A 

Lab Code 

P1200522-001 
P 1200522-002 
P1200522-003 
P1200522-004 
P 1200522-005 
P1200522-MB 

App<oved By _ or lr== 
Report By: SAnderson 

Analytical Report 

Chromium, Hexavalent 

Dilution 
PQL MDL Factor 

0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 

Date: 

Service Request: P1200522 
Date Collected: 02/13/12 
Date Received: 02/13/12 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 02113/1215:30 ND 
NA 02/13/12 15:30 ND 
NA 02/13/12 15:30 ND 
NA 02/13/1215:30 ND 
NA 02/13/12 15:30 ND 
NA 02/13/1215:30 ND 

Result 
Notes 

8 of 20
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCB1 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

1Q12 JPL GW Mon 1100006114 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mg/L(ppm) 

PQL 

0.010 
0.010 

MDL 

0.003 
0.003 

Service Request: P1200522 

Date Analyzed: 02/13112 

Result 

ND 
ND 

Approved By: _~+4"-Ut1LL~=-----I----'-t~~0--'--____ Date: :2.~. / I 
,=~ww'". 0 ~ 

P1200522wetSA1.x1s - genqccb1 2/14/12 WBMIX.XLT 

9 of 20
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICV 

CCVl 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

lQ12 JPL GW Mon 1 100006114 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L(ppm) 

True 
Value 

0.0500 

0.0500 

Result 

0.0498 

0.0498 

Service Request: P1200522 

Date Analyzed: 02/13/12 

Percent 
Recovery 

100 

100 

Acceptance 
Criteria 

90-110 

90-110 

Approved By: -----ii.t'--l<J<..'. ~~--,--12 Jk?~/_<--__ Date: ----.~f-!-I.0~74_'bLC..-
CCVIA/120594 V--

P1200522wetSA Lxls - genqccv 2114112 WBMDCXLT 

10 of 20
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
lQ12 JPL GW Mon 
100006114 
WATER 

Laboratory Control Sample 
P1200522-LCS 

Chromium, Hexavalent 

QAJQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200522 
NA 
NA 
NA 
02/13/12 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0420 105 90-110 

ApprovedBy ---=---..I~~-=--1<iJ~f--- Date: 

Report By:SAnderson 

Result 
Notes 

11 of 20
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Battelle 
1Q12 JPL GW Mon 
100006114 
WATER 

Sample Name: MW-24-1 
Lab Code: P1200522-004MS 
Test Notes : 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7196A 

QAJQC Report 

Service Request: P1200522 
Date Collected: 02/13/12 
Date Received: 02/13/12 

Date Extracted: NA 
Date Analyzed: 02/13/12 

Matrix SpikeIDup1icate Matrix Spike Summary 

P1200522-004DMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0454 0.0454 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

91 91 73-119 

Relative 
Percent Result 

Difference Notes 

<1 

Approved By _-+-~-\Hab'-'-'AL~JL-=--.L...:;..~...;qy....:::~=--__ D,re ;;/JIb 
--~.~~~-----------------------

Report By:SAnderson 12 of 20
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I h< Columbia 
C!:~ Analytical Services"" 

I. pH Run Log 
seNiceRequest#(s):~~~~~~~~~~4~~~~~~~~~~~~~~~~~~~ 

I Time: ,( ?S 
Sample VWR lot # Slope Prep.Run # 

? q,x, J c% 
-" 
Run# 

-" / 

I pH 4 Buffer , 
, pH 7 Buffer 1(12 0 ( _' f{l ;z 

I pH 10 Buffer :)31(- l',Z' II t -i ,:; k .2; 

pH in liquid: (1) 9040B pH in solid: (2) 9045C (Note method number in column labeled # below ) 

pH 2 Buffer 

I pH adjustment:(3) 7196A,(4) 7199 (Note method # In cOlum_n_la_be_le_d_#_)_-r-_......., ____ -r-_____ --, 

, Sam e # H Temp. °c Sam Ie # pH Temp.oC 

I f--!----I-+-I-~~~ 
I ~~~~~~r-~~~~--+-~~~-'-
I ~~-+--+--+~'----t--'--"'-f--""-:::­
I ~~-+-----+~--+-~ 

I J---~"'+--f--I-L.----~~ 
II------,-lo.~~-I---~~ 

11-!---------4--l---+----

I pH Adjustments: p 7196A: Diluted/Conc H2S04 J/ldO 461'2 5U EXP:_~~-I-
o 7199A: Diluted NaOH EXP: ----

Comments: --------------------------------------------------------
I 

* Soil or Solid prep: 1: 1 (wtvol) with 01 water: ** Samples ,rp, GjiVed past recommended hold time, I Date buffers and filling solution changed: ___ ..:.:J...;.I ..... II,3,i../il,[;.,..:..·) _____________ _ 

Note: ATe probe used;F'r,fore, temperature correction calculation is npt nepessary. 

I R:V~:1:::·. J~ g:::: • 
pH 

I 

I~ 

13 of 20



        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I £( Columbia 
£::~ Analytical Services~ 

Hexavalent Chromium (Liquids) 39 
Method EPA 7196A 

I Service Request#(s): P G;?,(3J 
'. Stock#:5ZI./-C{:'C,sllCI /, ~::::JGffji-1 {:;.l,f 

Run#: __ -,.,,-7...L1...1-tl..J..l_·~_·· t--"-'1 ____ _ 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

ICV/CCV#: 57/.// Icli:i!COI Ti/~;lcP!t'v1 fAr 

1 

21 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Working Curve: Prep Dilution 

Bku, 

Corrected 

Absorbance Abs. 

(cj) 540nm 
Results -

mo-/L 

pH Requirement: Method 7196A (2 ± U.5J"\~ Samples filtered prior to pH adjustment ..,-

ICV/CCV spiked with C I ml of '7'l4'ICIS1Cd:""16so ml of pH adjusted DI WATER (T.V.=: ~ppm) 
MSfMSD spiked with 0.05 ml of "{2-l{,IJlff)c/i 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

I 
QA/QC - 'VoRI 

IRPD .. 

LCS spiked with 0.2 ml of -I' 150 ml of pH adjusted Dl Water (T.V.= 0.04 ppm) 
Verification Standard Spiked 0, ?2 mlof \) ('0 to l' 10 ml of sample (T.V.= (l (8 ppm) . . 

commentt:j ~1 zji;?//;; 
\., /f; /~ 

Prepared By; __ -rl'T/~,,-f-+-) __ ~~-~-_-_------------D-at-e-rr-j-m-e-: ---r--,""--':;---f-to,.-i-:Jf-F-+-...,-".....-f:,""'----

Analyzed By: ~/ ~ ... ' ~//" 
\....-/ 

Daterrime: 

Reviewed By: ___ -I-~_ Date: 

Cr6LIQ.xls 

14 of 20
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 ~.' .. It 1;/ 

W.·.·.511 
~. 

l 

~if/ ()Slct / / 05 
C' 

Dissolv: 0.5g 1,5-Diphenylcarbohydrazide (~6'~1 
exp: h!I~I/n 111 100 mL Methanol (B&J A[)'irob exp:Jjj!,!t(). 
~dd to 1 L volumetnc flask contammg 500 mL DI water -I 
).6 m~ ~onc. H~S04 (EMD ---tt;2W exp "/2.0)'1) Bring 
up to \oJUme WI Dr H20; l111X and degas. 

17 of 20
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~M/ IOJ/I/O / Pil 7,ot'iJ dPr/ftU 
f1tlrcl!~K<:p . 
r3011 ul dc): g()H (;DL(6 --- (fVtllJ1! 
j£)T tJ: / / C";7Zf 91 
#fJ ~( 7j fil)3 
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\ \\\\ t I( 

Igv 
j~9 ~( --- 1 \ 0 ( I Ie;! '-(lo~';:-j ~f)(!l _ 
___ '--:-'-1 ~_ ~ {, ,_ 

~;issolve 0.5g1,5-DiPhenYlcarbObYdrazidcJ~0A~{ltsc Sly I 
o exp:itll\/! 0 in 100 mL Methanol (B&J he '13(2 cxp: 1 vll~/jG .0 

Add to 1 L volumetric flask containing 500 mL D1 water .~ 
5.6 mL conc. H2S04 (EMD exp: \\\1'+1). Bring -;J.. ';IT-J/~-
up to volume wi DI H20; mIx and degas. WI .JJI G-lL~o_-

______________ 0 __ 0_._0 ____ .. 

19 of 20
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LABORATORY REPORT 

 
February 21, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: 1Q12 JPL GW Mon / 100006114  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on February 14, 2012.  For your reference, these 
analyses have been assigned our service request number P1200541. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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 23
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Client:  Battelle      CAS Project No: P1200541 
Project: 1Q12 JPL GW Mon / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on February 14, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200541
Project ID: 1Q12 JPL GW Mon / 100006114

Date Received: 2/14/2012
Time Received: 13:27

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-25-5 P1200541-001 Water 2/14/2012 08:23 X

MW-25-4 P1200541-002 Water 2/14/2012 08:50 X

MW-25-3 P1200541-003 Water 2/14/2012 09:17 X

MW-25-2 P1200541-004 Water 2/14/2012 09:41 X

MW-25-1 P1200541-005 Water 2/14/2012 10:10 X

SB-1-2/14/12 P1200541-006 Water 2/14/2012 09:04 X

EB-12-2/14/12 P1200541-007 Water 2/14/2012 09:55 X

MW-26-2 P1200541-008 Water 2/14/2012 11:08 X

MW-26-1 P1200541-009 Water 2/14/2012 11:28 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200541_Detail Summary_1202170842_RB.xls - DETAIL SUMMARY
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.

4 of 23
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200541Battelle

1Q12 JPL GW Mon/100006114

Tests

P1200541-001.01

7196A

SMO / MZAMORA13382/14/12

P-37 / MZAMORA13382/14/12

In Lab / SANDERSON14442/14/12

P-37 / SANDERSON15572/14/12

P1200541-002.01

7196A

SMO / MZAMORA13382/14/12

P-37 / MZAMORA13382/14/12

In Lab / SANDERSON14442/14/12

P-37 / SANDERSON15572/14/12

P1200541-003.01

7196A

SMO / MZAMORA13382/14/12

P-37 / MZAMORA13382/14/12

In Lab / SANDERSON14442/14/12

P-37 / SANDERSON15572/14/12

P1200541-004.01

7196A

SMO / MZAMORA13382/14/12

P-37 / MZAMORA13382/14/12

In Lab / SANDERSON14442/14/12

P-37 / SANDERSON15572/14/12

P1200541-005.01

7196A

SMO / MZAMORA13382/14/12

P-37 / MZAMORA13382/14/12

In Lab / SANDERSON14442/14/12

P-37 / SANDERSON15572/14/12

P1200541-006.01

7196A

SMO / MZAMORA13382/14/12

P-37 / MZAMORA13382/14/12

In Lab / SANDERSON14442/14/12

P-37 / SANDERSON15572/14/12

P1200541-007.01

7196A

SMO / MZAMORA13382/14/12

P-37 / MZAMORA13382/14/12

In Lab / SANDERSON14442/14/12

P-37 / SANDERSON15572/14/12

P1200541-008.01

Page 1 of 2Intenal Chain of Custody SummaryPrinted 2/17/12 13:46 6 of 23
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200541Battelle

1Q12 JPL GW Mon/100006114

Tests

7196A

SMO / MZAMORA13382/14/12

P-37 / MZAMORA13382/14/12

In Lab / SANDERSON14442/14/12

P-37 / SANDERSON15572/14/12

P1200541-009.01

7196A

SMO / MZAMORA13382/14/12

P-37 / MZAMORA13382/14/12

In Lab / SANDERSON14442/14/12

P-37 / SANDERSON15572/14/12

Page 2 of 2Intenal Chain of Custody SummaryPrinted 2/17/12 13:46 7 of 23
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Sample Acceptance Check Form
Client: Battelle Work order: P1200541

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 2/14/12 Date opened: 2/14/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  4° C     Blank Temperature:  ° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200541-001.01
P1200541-002.01
P1200541-003.01
P1200541-004.01
P1200541-005.01
P1200541-006.01
P1200541-007.01
P1200541-008.01

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

Gel Packs

2/17/12 2:23 PMP1200541_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 1 of 2
8 of 23
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Sample Acceptance Check Form
Client: Battelle Work order: P1200541

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 2/14/12 Date opened: 2/14/12 by: MZAMORA

Lab Sample ID Container Required Received Adjusted VOA Headspace Receipt / Preservation

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

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

P1200541-009.01

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

2/17/12 2:23 PMP1200541_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 2 of 2
9 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Battelle 
Project Name: 1Q12 JPL GW Mon 
Project Number: 100006114 
Sample Matrix: WATER 

Chromium, Hexavalent 

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

Dilution 
Sample Name Lab Code PQL MDL Factor 

MW-25-5 P1200541-001 0.010 0.003 
MW-25-4 P1200541-002 0.010 0.003 
MW-25-3 P1200541-003 0.010 0.003 
MW-25-2 P1200541-004 0.010 0.003 
MW-25-1 P1200541-005 0.010 0.003 
SB-1-2/14112 P 1200541-006 0.010 0.003 
EB-12-2/14/12 P 1200541-007 O.OlD 0.003 
MW-26-2 P 1200541-008 O.OlD 0.003 
MW-26-1 P 1200541-009 0.010 0.003 
Method Blank P1200541-MB O.OlD 0.003 

ApprovedBy _di~~~~l<rr==~-
Report By: SAnderson 

Service Request: P1200541 
Date Collected: 02/14/12 
Date Received: 02/14/12 

Units: mgIL (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 02114/12 15:30 ND 
NA 02114112 15:30 ND 
NA 02114112 15:30 ND 
NA 02114/1215:30 ND 
NA 0211411215:30 ND 
NA 02/14/12 15:30 ND 
NA 02/14112 15:30 ND 
NA 02/14/12 15:30 ND 
NA 02/14112 15:30 ND 
NA 02/14/12 15:30 ND 

Result 
Notes 

10 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBl 

CCB2 

QAlQC Report 

Battelle 

lQ12 JPL GWMonl 100006114 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mg/L(ppm) 

PQL 

0.010 
0.010 
0.010 

MDL 

0.003 
0.003 
0.003 

Service Request: P1200541 

Date Analyzed: 02/14/12 

Result 

NO 
NO 
NO 

Approved By: --L-~~~-=---_1<-----7'~~ ___ n.te,?-j;f/r~ 
ICCBMDUl20594 ~ 

P1200541wetSAl.xls - genqccbl 2114112 WBMIX.XLT 

11 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC Report 

Client: Battelle 

Project: 1Q12 JPL GW Mon /100006114 

Title: Initial and Continuing Calibration Verification (ICV and CCV) Sununary 

Analyte: Chromium, Hexavalent 

Method: 7196A 
Units: mg/L (ppm) 

True 
Sample Name Value Result 

ICV 0.0500 0.0499 

CCV1 0.0500 0.0508 

CCV2 0.0500 0.0508 

Appmv'" ByJ(a AlL..-- Date: 
CCVIAf120594 

PI200541wetSAl.xls - genqccv 2114/12 

Service Request: P1200541 

Date Analyzed: 02114112 

Percent Acceptance 
Recovery Criteria 

100 90-110 

102 90-110 

102 90-110 

WBMDCXLT 

12 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
lQ12 JPL GW Mon 
100006114 
WATER 

Laboratory Control Sample 
P120054l-LCS 

Chromium, Hexavalent 

QA/QC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200541 
NA 
NA 
NA 
02114112 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0367 '!2 90-110 

Approved By ~en:~t1A~~1L~~~-- Date: 

Report By: SAnderson 

Result 
Notes 

13 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
1Q12 JPL GW Mon 
100006114 
WATER 

MW-25-5 
P1200541-001MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By:SAnderson 

QAlQC Report 

Service Request: P1200541 
Date Collected: 02/14/12 
Date Received: 02114112 

Date Extracted: NA 
Date Analyzed: 02114/12 

Matrix SpikelDuplicate Matrix Spike Summary 

P1200541-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0455 0.0455 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

91 91 73-119 

Relative 
Percent Result 

Difference Notes 

<1 

14 of 23
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Columbia 
Analytical Services'" 

pH Run Log 
Ise~~eReqUe~#~):~~~~~~~_v_~_.~_O_._~_~_j~~~~~~~~~~~~~ 
I Time: 
. Sample 
. pH 2 Buffer 

I! pH 4 Buffer 

I ~~~-"--"--+-""---'~ 
1~----1~~~~ 

I ~~~~+-----:::­
I ~~~~~-'---="­
II---l-~f--l--.l--L---=--.!..-I.-~---=-­

I t---+-~--+-t-+-~~~ 
II--+--~~~~::-n---

Slope 

R ltl~ 

pH Adjustments: Diluted/Conc H2S04 -'--'~'--"-_ 

, 0 7199A: Diluted NaOH EXP: ___ _ 
Comments: 

Prep.Run # 
...----

Run# --.. --

--------------------------------------------------------
* Sailor Solid prep: 1:1 (wtvol) with 01 water: ** Samples :e:e,ived pa .. s. t recommended hold time. 

t Date buffers and filling solution changed: __ ---=;}~L.:...;J Q,;;,..} +i~+_1..t..7----__ -------
Note: ATC probe usedt~f~fe, temperature correction calculation is )}ot egessary. 

I .. :,·.... Analyst: ....... ~.. -I~ Date: eJ/ I I .,' 
Reviewer: .' f"$L- Date: 

.. ---=--'H-~-IJIZ."----

pH 

20 

15 of 23
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Hexavalent Chromium (Liquids) 40 
p~ I dO Z 

Working Curve: I Prep Dilution NA 0.05/50 0.25/50 0.5/50 Corr. Cae!! 

I Concentration mg/L 0.00 0.01 0.05 0.1 6,11o/ritt/tc Absorbance ® 540 nm (I, coO (}. tJ/.3 IJJ)C;-':; O!//~ ., ,l Corrected I Sample ~ __ Absorbance Abs. Results - QA/QC - %R 
Sample # Vol.(mL) Dilution Bkg. @ 540nm (minus bkg.) mglL I RPD 

I 1 xtl> }ONl! - / (1000 /),ODO 0 J;I/}O -0. o(}()~Yf LO, eroS 
2 r{V OIVS~fL, I - <-.-. /' e~ 000 (JtOr;-1 oi071~ tJ· (j '/19 ((JO% 

I 3 fJl6 - V OfJOD rI. (}O() tJ~tf))O -oJ){}(I2?1.f c::!OJ t03 
4 tt5 O,O~ r1C)}/ --./ ' 0,000 0, Ot/;J O.OL!J 0. (J,('?- ~;;-% 

I 5 PiZOOSL-)/-/.ot ~ - ../VOJJOO o,rJ7)O O·()7)O ~O,6oo2Ztl /o,00? 
6 . - ;'0 I MS ()iD(~1k ~.' /" a. 600 0, 6t;:;? ()~ 09 0.0 If/!;'7 91%) L!~ 

--510[ j ~ vV ri, ()03 (), to l/ (51. (11)/ (I.O(){)Ct;c;- .L;,o.{JO< 

O,O~14~/l/ --- J o.()OO o.O~ O,05F; Q,()90't P)jrf ~) 
I 14 CDb/ 
. 151//ZDOC;Lf/~ r;; OJ 

v l/6, a;o o~ tfl}1J f)~ (!))() 1-0. OOOZ;Lf £0. CO? 

I/O, ti) / Di CO I () v 001 /),ooorot(5' ~O.tf7)_::; 

1/1/),0)0 O.{JZ}O 01000 rO,OO()Z3tf .?-o·d?J3 
Ii 0·00.) ().~ (j ,IJa I o·()aJ6C;S 10.003 

I 16 .. f ---lor 
171 ,,/ -fOI 

I 
I 
I 
I 
J 

pH ReqUirement: Method 7196A (2 ± o.~ ,* Samples filtered prIor to pH adjustment 

ICV/CCV spiked with 0 i P; mlof SUf-'fOISiO) '~ 50 m! of pH adjusted DI WATER (T.V.= I). OS ppm) 

MSIMSD spiked with 0.05 ml of ;W:'-'02dJ&IZQ! i 10 ml of pH adjusted sample (T.V.=: 0.05 ppm) 

LCS spiked with 0.2 ml of C150 ml tpH adjusted Dl Water (T.V.= 0.04 ppm) 
Verification Standard Spiked O~ 7:> mlof \j( C! jO i 10 ml of sample (T.V.= !.U'?ppm) 

Comments: 

P't~pared By: -+--"7"909--+---+/_" _ 
'--

Analyzed By: _-+-~~ __ 
DatetTime: 

Date/Time: 

Date: 

Cr6LIQ.xls 
16 of 23
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I" Hexavalent Chromium (Liquids) 41 /i:< Colum~ia . 
".~~ Analytical Services'" Method EPA 7196A C 

I S,rvi<, R'qu","<'l' fI ~~tJfj . Run#, if1Vt ~ tA ft1f(f 2iIC 
Stock#: .5,;4 "..tz.o 8( 20 I "ir/:::.~ ~ gil:;?/! f; 2- Prep Run#: ----" II ";;'1 

I ICV/CCV#·SaH#'"/()/!>IOOI r.. ~/JtJf1t4 fJ,/'.' ¥ZO/2--Conc. H2S04 Lot#: IflvfP Lff8Y l.Jfr II;ZO/:~L . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Coloring Reagent Ref#: ,PI/()IIOS 1m2 flt'3;'tf//l)-/ 
Working Curve: I Prep Dilution NA 0.05/50 0.25/50 0.5/50 Corr. Coe!f. 

I Concentration mg/L 0.00 0.01 0.05 0.1 
Absorbance ® 540 nm 

DilUS\ 
Corrected 

Sample Absorbance Abs. Results - QA/QC- %R 
Sample # Vol.(mL) Bkg. @540nm (minus bkg.) m2/L IRPD 

1 n.;tJ09//-9:{)/ IOm/ - vi (J, t1Jl 0.001:; '{),OO( 0, 6{)6(jjS ~OJ~ 

2 I'[tI~ OJ OS ~(L 
.-

O.OS~ a0& 0. 6S02s 16~ J - i/ O.OCO 
3 "a!3c; J; -- v V OI(JX) ()¥()J}O O~ 000 -0 , 6ooZ3l{- j()~0D3 

4 

5 ~ 
6 ~ 
7 ~ /) 

"-
8 ~ / /J / -I // 

"-~ l' V/lfAX It rrJrftH1 rv 9 

10 

11 

12 

13 

14 

15 

16 

17 

~ / I 

~ 
~ 

"-... 

~ 
.......... 

~ 

pH ReqUirement: Method 7196A (2 ± O.5)~.eamples filtered prIor to pH adjustment 

ICV/CCV spiked with 0, zf{ ml of 7v1""IUI>tOCJr-:i{~ ml of pH adjusted DI WATER (T.V.= V.07ppm) 

MSIMSD spiked with 0.05 ml of 51.,.,!{/Otogl2.fJ!r 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of __ --t_ i 50 "l! of pH adjusted DI Water (T.V.= 0.04 ppm) 
Verification Standard Spiked 0,., mlof @ 70 i 10 ml of sample (T.V.= O,cy.;)ppm) 

Comments: 

Prepared By: _----,~'_+-..,,--_ 

Analyzed By: --;~~~f'--­

Reviewed By: ----IFb.4-

DatelTime: 

DatelTime: 
~~~~~~~~~ 

Date: 

Cr6LIQ.xls 
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, , , I ' , 
5.00 

r ,. 

·~~_~Dot1{OOL .J5133~~dJ:CCZ3L __ 
,-, _~~- ----:~05 1~1 Py.:idinc-4-carbo,xaldch~c A1f;l A ~~:t~ ________ _ 

--. _ '1_1PJ!fo~1& _______ ;f:XP: ___ o!IJ!P,J up [(l )()() ml w' 1)1 
_ --------------l! ater. ---------------

~-. ________________ -EXy .' /I~ g¢a _________________________________________ -
1--- I 

\:"=n,I/J/6· O= __ '2~=7dti6I1Jt72~~~~d~1ii/cill;;ks 
1--- I~ V:"'--- O,,05 111i Pyriciine-.:+-carDoxaidchydc -;<!J" _ ____ __ _ _________ -
i- v (Jc;'-ZLV~ ________ ;Exp:]j;tll1- J up to 50() I1lI \,}.,-',' 1)1 
,'------_________ \Valer. 

r-- --' _______________________ -------------EX-t-,:--4~/LJ2------- ______________________ ____ __________________________ _ 
r-
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! 

~ 

L 

/'~Jf / ()S7C;/ ( (;~ 
~~ .. - ... -- .-' .. _.-.- .. -_ .. _---., .. _._._-_ .... --. 

C' 

D ' 1 0 -' :!TG~ 
1SS0 v~ ,),g 1 ,5-Dlphenylcarbohydrazide (EM ~/ 

exp: /';/'';/1,1m 1 00 m,L Methanol (B&J f>() "006 exp:i;J1J1!It) , 
Add to 1 L volumetne flask containing 500 mL DT water -t 
5,6 mL cone, H2S04 (EMD ..,;t;i)1.-( exp: lI/ze)"I) , Bring 
up to volume wi DT H20; mix and degas, 

_ ... _ .. ~ ... -- - . .. ------------' 
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~,. I . 

I I 

" ~ 
1 1. __ 

e---S/) L-( / \ \ 0 ( 11 CdC- 5C{,.d· v0(i/-
- .. ST Vi1tat " '-1= . I . 
Dissolve O.5g 1,5-Diphenylcarbobydrazlde(~ .SC ,=,.4 . 
exp:ltll\ll~ in 100 mL Methanol (B&J tl &.:. 6J- cxp Ivfl~JjG 
Add to 1 L volumetric flask containing 500 mL Dl waler + 
5.6 mL conc. H2S04 (EMD exp: \l\1i+1) Bring 
up to volume wi DI H20; mIX and degas. 

'iII'T~­GI/. }'/ v_.!J~-
•• 
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LABORATORY REPORT 

 
February 21, 2012 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
RE: 1Q12 JPL GW Mon / 100006114  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on February 15, 2012.  For your reference, these 
analyses have been assigned our service request number P1200569. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3-R2; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-11-2; Minnesota Department of Health, NELAP Certificate No. 
362188; Washington State Department of Ecology, ELAP Lab ID: C946, State of Utah Department of Health, 
NELAP Certificate No. CA015272011-1; Los Angeles Department of Building and Safety, Approval No: 
TA00001.  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 20
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Client:  Battelle      CAS Project No: P1200569 
Project: 1Q12 JPL GW Mon / 100006114      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on February 15, 2012 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. 
 
Use of Columbia Analytical Services, Inc. (CAS) Name. Client shall not use CAS’s name or trademark in any marketing or reporting materials, 
press releases or in any other manner (“Materials”) whatsoever and shall not attribute to CAS any test result, tolerance or specification 
derived from CAS’s data (“Attribution”) without CAS’s prior written consent, which may be withheld by CAS for any reason in its sole 
discretion.  To request CAS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing Client’s 
proposed use of such Materials or Attribution. If CAS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use CAS’s name or trademark in any Materials or Attribution shall be deemed denied.  CAS may, in its 
discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the 
unauthorized use of CAS’s name or trademark may cause CAS to incur irreparable harm for which the recovery of money damages will be 
inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact the 
laboratory. 
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Client: Battelle Service Request: P1200569
Project ID: 1Q12 JPL GW Mon / 100006114

Date Received: 2/15/2012
Time Received: 12:11

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-12-3 P1200569-001 Water 2/15/2012 09:03 X

MW-12-2 P1200569-002 Water 2/15/2012 09:34 X

MW-12-1 P1200569-003 Water 2/15/2012 09:57 X

EB-13-2/15/12 P1200569-004 Water 2/15/2012 09:50 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1200569_Detail Summary_1202170844_RB.xls - DETAIL SUMMARY
3 of 20
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Acronyms

CA LUFT California DHS LUFT Method
ASTM American Society for Testing and Materials
BTEX Benzene/Toluene/Ethylbenzene/Xylenes
CAS Number Chemical Abstract Service Registry Number
CFC Chlorofluorocarbon
CRDL Contract Required Detection Limit
DLCS Duplicate Laboratory Control Sample
DMS Duplicate Matrix Spike
DOH or DHS Department of Health Services
EPA U.S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
IC Ion Chromatography
ICB Initial Calibration Blank
ICV Initial Calibration Verification
LCS Laboratory Control Sample
LUFT Leaking Underground Fuel Tank
M Modified Method
MDL Method Detection Limit
MRL Method Reporting Limit
MS Matrix Spike
MTBE Methyl tert -Butyl Ether
NA Not Applicable
NC Not Calculated
ND None Detected at or above the Method Reporting/Detection Limit (MRL/MDL)
NTU Nephelometric Turbidity Units
ppb Parts Per Billion
ppm Parts Per Million
PQL Practical Quantitation Limit
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SIM Selected Ion Monitoring
SM Standard Methods for the Examination of Water and Wastewater , 19th Ed., 1995.
SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods , SW-846,

Third Edition, 1986 and as amended by Updates I, II, IIA, and IIB.
TDS Total Dissolved Solids
TPH Total Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatile Organic Analyte(s)
VOC Volatile Organic Compound(s)

Qualifiers

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
J The result is an estimated concentration that is less than the MRL (PQL), but greater than or equal to the MDL.  
B Analyte detected in the method blank above MRL (PQL).
E Estimated; result based on response which exceeded the instrument calibration range.
N The result is presumptive.  The analyte was tentatively identified, but a confirmation analysis was not performed.
D The reported result is from a dilution.
X See case narrative.

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.
Now part of the ALS Group

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1200569Battelle

1Q12 JPL GW Mon/100006114

Tests

P1200569-001.01

7196A

SMO / MZAMORA12532/15/12

P-37 / MZAMORA12532/15/12

In Lab / SANDERSON13272/15/12

P-37 / SANDERSON16572/15/12

P1200569-002.01

7196A

SMO / MZAMORA12532/15/12

P-37 / MZAMORA12532/15/12

In Lab / SANDERSON13262/15/12

P-37 / SANDERSON16572/15/12

P1200569-002.02

SMO / MZAMORA12532/15/12

P-37 / MZAMORA12532/15/12

In Lab / SANDERSON13262/15/12

P-37 / SANDERSON16572/15/12

P1200569-003.01

7196A

SMO / MZAMORA12532/15/12

P-37 / MZAMORA12532/15/12

In Lab / SANDERSON13262/15/12

P-37 / SANDERSON16572/15/12

P1200569-004.01

7196A

SMO / MZAMORA12532/15/12

P-37 / MZAMORA12532/15/12

In Lab / SANDERSON13272/15/12

P-37 / SANDERSON16572/15/12

Page 1 of 1Intenal Chain of Custody SummaryPrinted 2/17/12 13:46 6 of 20
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Sample Acceptance Check Form
Client: Battelle Work order: P1200569

Project: 1Q12 JPL GW Mon / 100006114
Sample(s) received on: 2/15/12 Date opened: 2/15/12 by: MZAMORA

Note:  This form is used for all 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 N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by CAS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  ° C     Blank Temperature:  3° C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   
##### ###### ######

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

Do containers have appropriate preservation, according to method/SOP or Client specified information?

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

Receipt / Preservation

P1200569-001.01
P1200569-002.01
P1200569-002.02
P1200569-003.01
P1200569-004.01

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

Wet Ice

2/21/12 1:17 PMP1200569_Battelle_1Q12 JPL GW Mon _ 100006114.xls - Page 1 of 1
7 of 20
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Battelle 
1Q12 JPL GW Mon 
100006114 
WATER 

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

Sample Name 

MW-12-3 
MW-12-2 
MW-12-1 
EB-13-2115112 
Method Blank 

Lab Code 

P1200569-001 
P 1200569-002 
P 1200569-003 
P 1200569-004 
P1200569-MB 

AppmvodBy dVlJ!kL- Rf= 
Report By: SAnderson 

Analytical Report 

Chromium, Hexavalent 

Dilution 
PQL MDL Factor 

0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 
0.010 0.003 

Service Request: P1200569 
Date Collected: 02/15/12 
Date Received: 02/15/12 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 02115/12 16:40 ND 
NA 02/1511216:40 ND 
NA 02/15/12 16:40 ND 
NA 02115/1216:40 ND 
NA 02/15/1216:40 ND 

Result 
Notes 

Date: cJhflh:;-
------~i~~+I~~---------------------
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBI 

QAlQC Report 

Battelle 

lQ12 JPL GW Mon 1100006114 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

PQL 

0.010 
0.010 

MDL 

0.003 
0.003 

Appcov,d By' ~Vl;W-----
ICCBMDLl120594 

P1200569wetSA1.xis - genqccbJ 2/16/12 

Date: 

Service Request: PI200569 

Date Analyzed: 02115/12 

Result 

ND 
ND 

WBMIX.XLT 

9 of 20
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICV 

CCVl 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

lQ12 JPL GW Mon /100006114 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg!L(ppm) 

True 
Value 

0.0500 

0.0500 

Result 

0.0481 

0.0490 

Approved By: ~~-I-Wa--l.l--\.A ~",,-----=----,--1L-+¥~,---____ Date: 
CCVIAll20S94 IT 

P1200S69wetSAl.xls - genqccv 2116/12 

Service Request: P1200569 

Date Analyzed: 02/15/12 

Percent 
Recovery 

96 

98 

Acceptance 
Criteria 

90-110 

90-110 

WBMDC,XLT 

10 of 20



        
 

 

 

2655 Park Center Drive, Suite A, Simi Valley, CA 93065    |    805.526.7161    |    www.caslab.com 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

Battelle 
1Q12 JPL OW Mon 
100006114 
WATER 

Laboratory Control Sample 
P1200569-LCS 

Chromium, Hexavalent 

Approved By 

Report By: SAnderson 

QA!QC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1200569 
NA 
NA 
NA 
02/15/12 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Date: 

Units: mglL (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0411 103 90-110 

Result 
Notes 

11 of 20
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Battelle 
lQ12 JPL GW Mon 
100006114 
WATER 

Sample Name: MW-12-2 
Lab Code: P1200569-002MS 
Test Notes : 

Prep Analysis 

Analyte Method Method 

Chromium, Hexavalent None 7196A 

QAlQC Report 

Service Request: Pl200569 
Date Collected: 02115112 
Date Received: 02115/12 

Date Extracted: NA 
Date Analyzed: 02115112 

Matrix Spike/Duplicate Matrix Spike Summary 

P 1200569-002DMS 

Spike Level Sample Spike Result 

PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0455 0.0464 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

91 93 73-119 

Approved By -..!:..J(+-I:-{,I/U~lA~~--!.-K..,.<--i-!:-gp_L-' __ Date: 

Report By:SAnderson 

Relative 
Percent Result 

Difference Notes 

2 
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Columbia 
AnaiyticalServices'" 

pH Run Log 

Se~ice Request#(s):~~~L~~~~'~~~~~~'~~' ~~~~~~~~~~~~~~~ 
Time: 0·,/0 
Sample Slope Prep.Run # 

j q~.! v/u 
,-----' 

Run# 

,----
pH 2 Buffer 

pH 4 Buffer 

pH 7 Buffer 

pH 10 Buffer 

pH in liquid: (1) 9040B pH in solid: (2) 9045C (Note method number in column labeled # below ) 

, pH adjustment:(3) 7196A,(4) 7199 (Note method # In colum_n _la_be_le_d_#....;):...---r-_--r ____ ..,.... __ ~__, 

I Sam # pH Temp. °c Sam Ie # Temp. °c 
----~~--~--~--~--~~--~--~ 

3 

~ ~~----t--I--'-~~--:--;-r­

I~~~~~­

II---------l----I---+-----

I pH Adjustments 196A: Diluted/Conc H2S04 _-""----.:...~,-. 

o 7199A: Diluted NaOH ___ _ 
Comments: --------------------------------------------------------

I 
* Soil or Solid prep: 1: 1 (wt:vol) with 01 water: ** Samples r:j::d ::st recommended hold time. 

I Date buffers and filii olution changed: ___ -1<~ ...... +-G_/~3+LI-+/_;}----------

I: Note: AT;n~~~~e used; ere! e mperature correction ca~~::tib~~n~Sary. 
Reviewer: Date: =r2::/J-L '/JJ:::. 

<-
pH 

I 

21 
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Columbia 
Hexavalent Chromium (Liquids) 42 

Analytical Services'" Method EPA 7196A 
Service Request#(s): fJd-OO 36 Run#:;;;P;O tr-K-
Stock#::S; - tJ;;lf} TvV..? ~ 'I' 3'; I r 2- Prep Run#: - - / 

.. ICV/CCV#: 5?J!-/olfiZtJtJI Zi]/eitp$q' 8I"3/.a::'l'2Conc. H2S04 Lot#: tJ1!J ~ f31/.' II/~/;'~ J:. 1 
• Coloring Reagent Ref#' 5Z41-CJdJOg J~CE9 6¥'·3/9//2 

I 

-
I 

-
-
I 
I 
I 
I 
I 
I 

Working Curve: I Prep Dilution NA 

I Concentration mg/L 0.00 
Absorbance @ 540 nm rJ.t?tV 

~ Sample ...... 
Sample # Vol.(mL) Dilution Bkg. 

1~ IOrn/ ,;-- V ~ 0.00'0 
I 

21J)/ A, 09r:Y It- -, '---- 1/ VD~OOD 
3 ;wI; 

- V 0,000 f 

4 d~ /loJ/fVJlu ~ Iv ~ 0,000 
5 /);JtJtlbllt!/ ;; () I -- vo.ooo .:/ 

---ltJ / tift), ~3~ ./ 
v 

6 - 0.000 

7 --2.tJ / I -' ./ VI? all 

-- 20 /;.t5 o. ~~l - ~tiJo/ 8 

9 --20 I ;tt~tJ T --- ./ /;jt ()()/ 

10 --J;JJ / ~ \...- 1J. (J()1t 

\!I ~LfoJ - ..... 1;,tJtJo 11 

!flAIl It()!ZiJd '/ - v v Q4)bU 12 

()1j/ - \;I VO\OO\) l3 

14 \ ./ 

15 \ Il ,. ~ .. / J ( / 

16 \ /111M ~ VIVJ V(J)U.. y:. 

'" 17 

0.05/50 0.25/50 0.5/50 
0.01 0.05 0.1 

tl.O/d (j, tJ ~-::j- 17.//'7' 

Corrected 

Absorbance Abs. Results -
(jiJ 540nm. (minus bkg.) mf;!/L 

tit IJtJO tit {It/V -(), IJOo~'I 
th()t;5 rJ.O~~ tJltJlf~1 

(),OOO O,{JOO - o. (;(X)?3~ 

o. Ot/:f o,otft a ot/t / 
0.003 0.003 0,062£/0 

().O"90 cJ.t0o [),Od01 

tlt~3 O. t1tT;;t IJ. (J(}15~ 

().O53 o.C6c) 0. (}t;55 
11;J,C;Lf ()14§3 {J.Otfhtf 

0.001 (J'(f2l3 IJ. ()tz;:)l.fD 

&,000 o~O(}O -amoz:5L/ 
O.o:Jb a.CGb 12 (J49tJ 

(j.()oO {CJ.c;tJO -(1. O()CJZ3Lf 

I pH RequIrement: Method 7196A (2 ± O.5tp'1 Samples filtered prior to pH adjustment i/ 
ICV/CCV spiked with O. ]'S mloftJ111,.,./OIS7001 f"50 ml of pH adjusted DI WATER (T.V.= d.O"'>ppm) 

MSIMSD spiked with 0.05 ml ofr;,n,..qy;8I2o/ i 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

I LCS spiked with 0~2 ml of ~ i 50 ml of pH adjusted DI Water (T.V.= 0 P4 ppm) 
Verification Standard Spiked 0.1 ml;CW @-to i 10 ml of sample (T.V.= [J.O? ppm) 

Comments: 

Prepared By: --bo'7"-I-t~-:::::--­

Analyzed By: -....,.-~V7f--­
Reviewed By: _. ---1F-""~ 

Daterrime: 

Daterrime: 

Date: 

Corr. Coeff. 

1), 9ffl?h7f~ 

QAlQC-%R 
IRPD 

.£~, (lIJS 

9~% 
/O,{/{)5 

lag%, 
~g_ tJ'7/3 

3'1fo 
?Cl,~~ 

7/% -; (>1 

93 ~~ ~~ 
.Lo, f!l3 
£0. crP2 
qg?D 

LtJ·{/!)s 

I 
I 
I Cr6LIQ.xls 
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· ... jO~/6Jo=~;p.f~-;ji6Zt?;?;;Fn--~/3ljj;;;Z_Jiifti;]~7!i. 
I , _.-

I ••.. ··v' C!.Ci5 1111 Fynciine-.+-carooxaidchyo'c i t~. .. . ..... _ ... _ 
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