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Client:  Battelle      CAS Project No: P1101547 
Project: JPL GW Mon 2Q11 / G486090      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on April 25, 2011 and were stored in accordance with the 
analytical method requirements.  Please refer to the sample acceptance check form for additional information. The 
results reported herein are applicable only to the condition of the samples at the time of sample receipt. 
 
Hexavalent Chromium by EPA Method 7196A 
 
No anomalies were encountered during this analysis. 
____________________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete 
report. 
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Client: Battelle Service Request: P1101547
Project ID: JPL GW Mon 2Q11 / G486090

Date Received: 4/25/2011
Time Received: 15:37

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-14-5 P1101547-001 Water 4/25/2011 08:35 X

MW-14-4 P1101547-002 Water 4/25/2011 09:17 X

MW-14-3 P1101547-003 Water 4/25/2011 09:56 X

MW-14-2 P1101547-004 Water 4/25/2011 10:36 X

MW-14-1 P1101547-005 Water 4/25/2011 11:44 X

EB-1-4/25/11 P1101547-006 Water 4/25/2011 11:30 X

SB-1-4/25/11 P1101547-007 Water 4/25/2011 12:11 X

DETAIL SUMMARY REPORT
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PEF_Detail.xlsP1101547_Detail Summary_1104261541_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.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101547Battelle

JPL GW Mon 2Q11/G486090

Tests

P1101547-001.01

7196A

SMO / SSTAPLES15494/25/11

P-37 / SSTAPLES15504/25/11

In Lab / SANDERSON16064/25/11

P-37 / SANDERSON17234/25/11

P1101547-002.01

7196A

SMO / SSTAPLES15494/25/11

P-37 / SSTAPLES15504/25/11

In Lab / SANDERSON16064/25/11

P-37 / SANDERSON17234/25/11

P1101547-003.01

7196A

SMO / SSTAPLES15494/25/11

P-37 / SSTAPLES15504/25/11

In Lab / SANDERSON16064/25/11

P-37 / SANDERSON17234/25/11

P1101547-004.01

7196A

SMO / SSTAPLES15494/25/11

P-37 / SSTAPLES15504/25/11

In Lab / SANDERSON16064/25/11

P-37 / SANDERSON17234/25/11

P1101547-004.02

SMO / SSTAPLES15494/25/11

P-37 / SSTAPLES15504/25/11

In Lab / SANDERSON16064/25/11

P-37 / SANDERSON17234/25/11

P1101547-005.01

7196A

SMO / SSTAPLES15494/25/11

P-37 / SSTAPLES15504/25/11

In Lab / SANDERSON16064/25/11

P-37 / SANDERSON17234/25/11

P1101547-006.01

7196A

SMO / SSTAPLES15494/25/11

P-37 / SSTAPLES15504/25/11

In Lab / SANDERSON16064/25/11

P-37 / SANDERSON17234/25/11

P1101547-007.01

7196A

Page 1 of 2Intenal Chain of Custody SummaryPrinted 4/26/11 15:47 6 of 23
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Columbia Analytical Services, Inc.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101547Battelle

JPL GW Mon 2Q11/G486090

Tests

SMO / SSTAPLES15494/25/11

P-37 / SSTAPLES15504/25/11

In Lab / SANDERSON16064/25/11

P-37 / SANDERSON17234/25/11

Page 2 of 2Intenal Chain of Custody SummaryPrinted 4/26/11 15:47 7 of 23
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Sample Acceptance Check Form
Client: Battelle Work order: P1101547

Project: JPL GW Mon 2Q11 / G486090
Sample(s) received on: 4/25/11 Date opened: 4/25/11 by: SSTAPLES

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 4 °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

P1101547-001.01
P1101547-002.01
P1101547-003.01
P1101547-004.01
P1101547-004.02
P1101547-005.01
P1101547-006.01
P1101547-007.01

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

4/26/11 3:50 PMP1101547_Battelle_JPL GW Mon 2Q11 _ G486090.xls - Page 1 of 1
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LABORATORY REPORT 

 
April 29, 2011 
 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
 
RE: JPL GW Mon 2Q11 / G486090  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on April 26, 2011.  For your reference, these 
analyses have been assigned our service request number P1101560. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-10-1; Minnesota Department of Health, NELAP Certificate No. 
219474; Washington State Department of Ecology, ELAP Lab ID: C946.  Each of the certifications listed above 
have an explicit Scope of Accreditation that applies to specific matrices/methods/analytes; therefore, please contact 
me for information corresponding to a particular certification. 
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
Columbia Analytical Services, Inc. 
 
 
 
Sue Anderson 
Project Manager 

1 of 22
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Client:  Battelle      CAS Project No: P1101560 
Project: JPL GW Mon 2Q11 / G486090      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on April 25, 2011 and were stored in accordance with the 
analytical method requirements.  Please refer to the sample acceptance check form for additional information. The 
results reported herein are applicable only to the condition of the samples at the time of sample receipt. 
 
Hexavalent Chromium by EPA Method 7196A 
 
No anomalies were encountered during this analysis. 
____________________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete 
report. 
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Client: Battelle Service Request: P1101560
Project ID: JPL GW Mon 2Q11 / G486090

Date Received: 4/26/2011
Time Received: 15:47

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-22-5 P1101560-001 Water 4/26/2011 08:10 X

MW-22-4 P1101560-002 Water 4/26/2011 08:45 X

MW-22-3 P1101560-003 Water 4/26/2011 09:21 X

MW-22-2 P1101560-004 Water 4/26/2011 09:54 X

MW-22-1 P1101560-005 Water 4/26/2011 10:28 X

EB-2-4/26/11 P1101560-006 Water 4/26/2011 10:14 X

DETAIL SUMMARY REPORT
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CALUFT 
ASTM 
BTEX 
CAS Number 
CFC 
CRDL 
DLCS 
DMS 
DOHorDHS 
EPA 
GC 
GC/MS 
IC 
ICB 
ICV 
LCS 
LUFT 
M 
MDL 
MRL 
MS 
MTBE 
NA 
NC 
ND 
NTU 
ppb 
ppm 
PQL 
QAlQC 

RCRA 
RPD 
SIM 
SM 
SW 

TDS 
TPH 
TSS 
TTLC 
VOA 
VOC 

U 

J 
B 
E 
N 
D 
X 

Columbia Analytical Services, Inc. 

Acronyms 

California DHS LUFT Method 
American Society for Testing and Materials 
BenzenetfoluenelEthylbenzenelXylenes 
Chemical Abstract Service Registry Number 

Chlorofluorocarbon 
Contract Required Detection Limit 
Duplicate Laboratory Control Sample 
Duplicate Matrix Spike 
Department of Health Services 
U.S. Environmental Protection Agency 

Gas Chromatography 
Gas ChromatographylMass Spectrometry 
Ion Chromatography 

Initial Calibration Blank 
Initial Calibration Verification 
Laboratory Control Sample 
Leaking Underground Fuel Tank 
Modilled Method 
Method Detection Limit 
Method Reporting Limit 
Matrix Spike 
Methyl tert -Butyl Ether 

Not ApQlicable 
Not Calculated 

None Detected at or above the Method ReportinglDetectionLimit (MRLlMDL) 

Nephelometric Turbidity Units 
Parts Per Billion 

Parts Per Million 
Practical Quantitation Limit 
Quality Assurance/Quality Control 
Resource Conservation and Recovery Act 
Relative Percent Difference 
Selected Ion Monitoring 
Standard Methods for the Examination of Water and Wastewater, 19th Ed., 1995. 
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 
Third Edition, 1986 and as amended by Updates I, II, IIA, and lIB. 

Total Dissolved Solids 
Total Petroleum Hydrocarbons 
Total Suspended Solids 

Total Threshold Limit Concentration 
Volatile Organic Analyte(s) 
Volatile Organic Compound(s) 

Qualifiers 

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

Estimated; result based on response which exceeded the instrument calibration range. 
The result is presumptive. The analyte was tentatively identified, but a confrrrnation analysis was not performed. 
The reported result is from a dilution. 
See case narrative. 
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Columbia Analytical Services, Inc.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101560Battelle

JPL GW Mon 2Q11/G486090

Tests

P1101560-001.01

7196A

SMO / MZAMORA15534/26/11

P-37 / MZAMORA15544/26/11

In Lab / SANDERSON16054/26/11

P-37 / SANDERSON17024/26/11

P1101560-002.01

7196A

SMO / MZAMORA15534/26/11

P-37 / MZAMORA15544/26/11

In Lab / SANDERSON16054/26/11

P-37 / SANDERSON17024/26/11

P1101560-003.01

7196A

SMO / MZAMORA15534/26/11

P-37 / MZAMORA15544/26/11

In Lab / SANDERSON16054/26/11

P-37 / SANDERSON17024/26/11

P1101560-004.01

7196A

SMO / MZAMORA15534/26/11

P-37 / MZAMORA15544/26/11

In Lab / SANDERSON16064/26/11

P-37 / SANDERSON17024/26/11

P1101560-005.01

7196A

SMO / MZAMORA15534/26/11

P-37 / MZAMORA15544/26/11

In Lab / SANDERSON16064/26/11

P-37 / SANDERSON17024/26/11

P1101560-006.01

7196A

SMO / MZAMORA15534/26/11

P-37 / MZAMORA15544/26/11

In Lab / SANDERSON16054/26/11

P-37 / SANDERSON17024/26/11

Page 1 of 1Intenal Chain of Custody SummaryPrinted 4/28/11 15:55 6 of 22
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Sample Acceptance Check Form
Client: Battelle Work order: P1101560

Project: JPL GW. Mon. 2Q11 / G486090
Sample(s) received on: 4/26/11 Date opened: 4/26/11 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 3 °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

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

P1101560-006.01

  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

P1101560-001.01
P1101560-002.01
P1101560-003.01
P1101560-004.01
P1101560-005.01

4/29/11 3:18 PMP1101560_Battelle_JPL GW. Mon. 2Q11 _ G486090.xls - Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Battelle 
Project Name: JPL GW Mon 2Qll 
Project Number: G486090 
Sample Matrix: WATER 

Chromium, Hexavalent 

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

Dilution 
Sample Name Lab Code PQL MDL Factor 

MW-22-5 PI 101560-001 0.010 0.003 
MW-22-4 PI 101560-002 0.010 0.003 
MW-22-3 PI 101560-003 0.010 0.003 
MW-22-2 PI 101560-004 0.010 0.003 
MW-22-1 PI 101560-005 0.010 0.003 
EB-2-4/26/11 PII01560-006 0.010 0.003 
Method Blank PI101560-MB 0.010 0.003 

Approved By Date: 

Report By:SAnderson 

Service Request: PII01560 
Date Collected: 04/26111 
Date Received: 04126111 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 04/26111 16:40 NO 
NA 04/26111 16:40 NO 
NA 04/26111 16:40 NO 
NA 04/26111 16:40 NO 
NA 04/26111 16:40 NO 
NA 04126111 16:40 NO 
NA 04126111 16:40 NO 

, J 

Result 
Notes 
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Client: 
Project: 

Title: 

Analyte: 

Method: 
Units: 

Sample Name 

ICB 

CCBI 

CCB2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Report 

Battelle 

JPL OW Mon 2Q II 10486090 

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: P110lS60 

Date Analyzed: 04/26111 

Result 

NO 
NO 
NO 

Pll01.560wetSAl.xls genqccbI4/27/11 WllMIX.XLT 
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Client: 
Project: 

Title: 

Analyte: 

Method: 

Units: 

Sample Name 

ICV 

CCVI 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

JPL GW Mon 2QII 1 G486090 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0477 

0.0486 

0.0486 

Service Request: PIIOl560 

Date Analyzed: 04/26111 

Percent Acceptance 
Recovery Criteria 

95 90-110 

97 90-110 

97 90-110 

Approved By: -+--KtWJ<---J~~------,---1?----,f'L'~-=----- Date: ~d;----I++t/;,.f--'/ 
CCVIAll20594 0 ~ 

PIIOl560wetSAl.xls - genqccv 4/27/11 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 
JPL GW Mon 2Qll 
G486090 
WATER 

Laboratory Control Sample 
P1101560-LCS 

Chromium, Hexavalent 

Approved By 

Report By:SAnderson 

QAlQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

PI101560 
NA 
NA 
NA 
04126/11 

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 

0.0415 104 90-110 

Result 
Notes 

11 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project Name: JPL GW Mon 2Q11 
Project Number: G486090 
Sample Matrix: WATER 

Sample Name: 
Lab Code: 

MW-22-5 
Pl101560-001MS 

Test Notes: 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By:SAnderson 

QNQC Report 

Service Request: P1101560 
Date Collected: 04/26/11 
Date Received: 04/26111 

Date Extracted: NA 
Date Analyzed: 04126111 

Matrix SpikelDuplicate Matrix Spike Summary 

P1101560-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0468 0.0468 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

94 94 73-119 

Relative 
Percent Result 

Difference Notes 

<1 
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/A< Columbia 
E~ Analytical Services"" 50 

pH Run log 
Se~ice ReqUest#(s):~~~~~~~.~O~I~~~VO~~~~~/~·~~~~~~~~~~~~ 
Time:;;' I 

Sample 

I 'pH 2 Buffer 

pH 4 Buffer 

pH 7 Buffer 

...,. 

Slope 

9t,;;-c% 
Prep.Run # 

,.---... 

Run# 
<'......--

I pH 10 Buffer 

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

I pH adj 96A,(6) 7199 (Note method # in COium:r-n_la_b_el_ed_#....;,..) -,...---r------r'--~~ 

Temp.oC Sample # Temp. DC 

I 

I 

I 

I 

~--~-~-~-~--~---~ 

H Adjustments: ~196A: Diluted/Conc H2SO _-"--_-'----
[ 7199A: Diluted NaOH ___ _ 

Comments: __________________________ _ 

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

I Date buffers and filling solution changed: i,htf /;1 ~ 
Note: ATC probe used; therefore, temperature correction c~lculation is not necessa~. 

I 

I 

Analyst: ~/. Date: /;;fb. (I . 

Reviewer:' U- Date: I • J 
I 

pH,XLS 
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Working Curve: Prep Diiunon 

Concenrration mz/L i 
54(; nm I 

Sample # 

I ~\ I .0 . ~ 

Sample I ." "-
Vol.lmLll Dilution \ 

I Corrected I 
I Abc i 

Absorbance I ~. I 
I (jj; 540nm i (minus bkg.) i 

Results -

I . pH Requirement: Method 7196A (2 ± O.5L/ Samples filtere prior to pH adjustment 

ICV/CCVspikedwith (), mlof ec'u:r so mlofpH adjusted DIWATER (LV.= O,{,}I::, ppm) 

MSIMSD spiked with O.GS ml of 52 .. '.f~o228/! ()3 r 10 ml of pH adjusted sample (L\'.= 0.05 ppm) 

I LCS spiked with 0.2 m! of' j- ~ 50 n:~ ol pH adjusted DI Water (T.V.= 0.04 ppm) 
i 'VerificaiionStandard Spiked 0 i -3 ml ofJ/ 0'/0 t 10 illl of sample (T.\'.= o.("3ppm) 

I comment/,~ 

Prepared By: \'4, {/' 
::::;;;>, /// /' 

I Analyzed By: (, <~ 

I Reviewed By: ___ ....;;L'_'":E::=-,--_ 

Date/Time: 

Date/Time: 

Date: 

70 

! I 

I . I 

Ii QA/.QC - (VoR! 
IRPD I 

I I 

I I 

Cr6LlQ.xls 
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· ••.••... W,Ji= .?:p;--;3;'lioo~~=~ -~jJ1i_i-;Ji () Li3t7;Z/~ 
:-m-5tiJ/ u~_~ql(~(8d~( c:;/n __ 2r:JllJ2 ____________ ~~1~~flL?~ -0/ 

.==-~= ____ ~{~!=~:i--L~)~ .ft_=t~~~j~_ . __ =_= 
·.?iJ3c.Yt~~I2~{)~7~~)~/~;>~~0~-~{/1~~~ 
--------------J;1[~~ ._tt!f?1 __ {~? ._i:tlL~~q {~_~(2__._____ ___ _ 

.' ------------~---gL~'---l/_q!t!l / -- -- --- -- -- ---- --- - ----

• = 31/;0-:= ,:£J&~~tf3o /1 tJt! ij _1JI!lih;/;;Yj:J/!i; ___ -
____ J~___ __ AtZlit2f(0/M m ...••.•• ,/l-?lf02l-u--t!./~-()0:-c:;???f?-a~--

'______ _____ :_7ldC!:l2112 __ ~2~1If-'G .iI M T /______________ __ aN. lu3~/~- ;4f/t/ 
~~~~.·=~~=~~~ii,~~~-:~i)~~2l!-.. --.- ...... ---~~----~~--.--~~-----~~~~=---~--~--~---~~~--~~~= 

.· .. J!q-~L= .5~~£J3ir;!ZZJu!-· ... i711ti7ljl!~;;i1Jq~ 
_ _____ ' .------!4/yj)td5t't:( .- .. ---(27J(!(j11 __ .... ____ ~t __ ~5 ~£2:-'C!/' _ 
__ . __ ... __ ._.~. ___ . ________ . __ JL._!:gifAc _ ... _ .... _._. . .. keIT _d3L{5Q_~ ... -... -.----.. -----.---------- .. ---

'1 ---- - - .------ --~~p-:---'3/dJO(lt- .' -- .-..... --- ... -----------------------
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CUi) mi' Pyricillle-cf-carDoxaiddlvdl' ;;:!j: 
( -T{:7Jtv~ _ _:Lxp ;i/)t,/F) ) ell' )(' 5()() 111: II i)1 
\\: iller 

N6711 £/;} 
0.5000 g MBTII (Alclnch_2-?i6:&?[t:: :Exp. 8I?/I~' ) 111' 
to 1 DO 1111 wi DJ Willer. Pius O.'1mi Cone. 11S() I !Z:/w/\ ~14;;t:L/' ';::]:/')1/""'1 

v . 7 .) '-? r 'i cn:-/ 
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t 

6\1~1~ - ~llj< JC 22,Ll202-
L~--,-

7'3 

jfl20 Pf!M_'fO~ . JPI!tlA/ 

I C).IS07 ]'.,~J2S03 (}\1JllincKrcdt I nf -lfT-I'!~;1 (~U ' 
--1\JL I, --l1._~' I I.) /, 

~ fl 1;' 'I -,I '\ lin 

• ,)I,! j '! '-'I 

to lOU 1111 wi D I Water. 

--------- ··--!£f;!--;-i1-(1l!lt; 
--- ---- - - - - - - -----

~ iJiipSl1-~ liQUg£L ~(d(d (j,11-t -u" c·C;1~!,/J11 
_ Yr o,t;vnY;5~q~tl'iOJOJ[V 0 v~//>- k"1f;, j E'1?; 13/2(//0 ) 

_/\/// U 11{fjl1//_ j) L 

.k?/l /1j;5~6 

(1-1 h!l;V~ g!//J 
f / tV JD,;lC'(?r1tP d--
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j 1/ ~~l 0 
'(Vs·· > / /c. 

-) 

t1i1ilC 
~./.' (i I 

;-.t 

J 

-~---------
0·5000 g MBTII (Aldneh2JJ&L~Gf _ :Exp, '6/ l/ff) lil' 

1'0 1001111 wi DJ Water. Plus (J,S 1111 Cone, r IS() r7'l0 WlJ.. ,'1;u./ 
J C:'lf' !!)J"jI'-/ 

C 1 -O;l) I Na2S03 (JT Baker Lol 7!l Jl (J627: Exp 8.131114) up 10 

/ D () III I \\. 1) 1 Vhn c r ' 
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y, 
'" 

" I, 
~., .. 

5?if--Ci;),?/ //0/ 1:/ liz SCJ V 
-~ ._------

J6z!/if)1;: rU(~D Iff:;l, fI,';! A//J,',#jy~ 
'AtJf)fB>1~Pvt~l/1Tl'L!;;7JIIJJj U~ - Ciul,_~ 
UJ/)J;!{~7?--Z Lj,_ 
!;:-x/?~/.;)/jId- ... -= 

/J~/! c5Yq~ (~~/II c/- . U{6f (:1(;~&' /1 ({if-
!l:v c" 25V{7 g- i, ~--fiJI Ittlli! IAidli/lty d!tffi 2r d/ ('~Mt', '111 (; 3.7~ 

et:~~ . 1/..:'0/13) /' ;1) /7i/ All A &/(X/ (£-?l1LJ_~ 
I/{ ! t; 1/SZf{j) px/' -) !3I! /;c-~/) ' ___ ' 
i;:'l;/,' 1_3/,9//1/ 
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/ 
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-- - -, ....--, ' 

,5:94 ~ ('L!I Lf// ()/ 
I 

Reviewed And Aprroved ~y: 

+L' e:3' UlJ" , . 1n1<:·I. ,J Oat / j:' .' r '. 'U4II., , I 

~'i." /' • 
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, , 

• I", I; ., ~I ;' 

I 
( .. 

~. pili 
/", 

' .... c)V 

Dissolve O.Sg 1 ,S-Diphcnylcarbohydrazide (EM,D ;,-/7/::>731 
/ ~ '-2,{'" ' "., cxP://'~,CrI':;) in 100 mL Methanol (B&J ~ ::-I .. r..exp:I,?//;:/;,')' 

I\dd to 1 L volumctric flask containing SOO mL DI water + 
S.6 mL cone. H2S04 (EMD "'< )~~'-" exp: !!i.'C:/~':'} Bring 
tip 10 volumc wi DI H20: mix and degas . 

7C I;' -,1/ n/.'1,./1 00 0.1'"7 mL Ref ")ZI-/--lull{)0iJl (5 v 'I/O exp: ,,) pN v up to 1 
ml. with pH adjusted (pH= ~~1,C\ \ ). degassed DI Water. 

f?fP, !i(~/11 

) J /1' ? / / ((/().! 
./ . ..... . 
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Client:  Battelle      CAS Project No: P1101561 
Project: JPL-GW-2Q11 / G005862 / JPL GWM      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The sample was received intact under chain of custody on April 25, 2011 and was stored in accordance with the 
analytical method requirements.  Please refer to the sample acceptance check form for additional information. The 
results reported herein are applicable only to the condition of the sample at the time of sample receipt. 
 
Hexavalent Chromium by EPA Method 7196A 
 
No anomalies were encountered during this analysis. 
____________________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete 
report. 
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Client: Battelle Service Request: P1101561
Project ID: JPL-GW-2Q11 / G005862 / JPL GWM

Date Received: 4/26/2011
Time Received: 15:47

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-7 P1101561-001 Water 4/26/2011 09:35 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1101561_Detail Summary_1104271352_RB.xls - DETAIL SUMMARY
3 of 22



 

 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CALUFT 
ASTM 
BTEX 
CAS Number 
CFC 
CRDL 
DLCS 
DMS 
DOHorDHS 
EPA 
GC 
GC/MS 
IC 
ICB 
ICV 
LCS 
LUFT 
M 
MDL 
MRL 
MS 
MTBE 
NA 
NC 
ND 
NTU 
ppb 
ppm 
PQL 
QAlQC 

RCRA 
RPD 
SIM 
SM 
SW 

TDS 
TPH 
TSS 
TTLC 
VOA 
VOC 

U 

J 
B 
E 
N 
D 
X 

Columbia Analytical Services, Inc. 

Acronyms 

California DHS LUFT Method 
American Society for Testing and Materials 
BenzenetfoluenelEthylbenzenelXylenes 
Chemical Abstract Service Registry Number 

Chlorofluorocarbon 
Contract Required Detection Limit 
Duplicate Laboratory Control Sample 
Duplicate Matrix Spike 
Department of Health Services 
U.S. Environmental Protection Agency 

Gas Chromatography 
Gas ChromatographylMass Spectrometry 
Ion Chromatography 

Initial Calibration Blank 
Initial Calibration Verification 
Laboratory Control Sample 
Leaking Underground Fuel Tank 
Modilled Method 
Method Detection Limit 
Method Reporting Limit 
Matrix Spike 
Methyl tert -Butyl Ether 

Not ApQlicable 
Not Calculated 

None Detected at or above the Method ReportinglDetectionLimit (MRLlMDL) 

Nephelometric Turbidity Units 
Parts Per Billion 

Parts Per Million 
Practical Quantitation Limit 
Quality Assurance/Quality Control 
Resource Conservation and Recovery Act 
Relative Percent Difference 
Selected Ion Monitoring 
Standard Methods for the Examination of Water and Wastewater, 19th Ed., 1995. 
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 
Third Edition, 1986 and as amended by Updates I, II, IIA, and lIB. 

Total Dissolved Solids 
Total Petroleum Hydrocarbons 
Total Suspended Solids 

Total Threshold Limit Concentration 
Volatile Organic Analyte(s) 
Volatile Organic Compound(s) 

Qualifiers 

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

Estimated; result based on response which exceeded the instrument calibration range. 
The result is presumptive. The analyte was tentatively identified, but a confrrrnation analysis was not performed. 
The reported result is from a dilution. 
See case narrative. 
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Columbia Analytical Services, Inc.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101561Battelle

JPL-GW-2Q11/G005862 / JPL GWM

Tests

P1101561-001.01

7196A

SMO / MZAMORA16064/26/11

P-37 / MZAMORA16064/26/11

In Lab / SANDERSON16134/26/11

P-37 / SANDERSON17024/26/11

P1101561-001.02

SMO / MZAMORA16064/26/11

P-37 / MZAMORA16064/26/11

In Lab / SANDERSON16134/26/11

P-37 / SANDERSON17024/26/11

Page 1 of 1Intenal Chain of Custody SummaryPrinted 4/28/11 15:56 6 of 22
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Sample Acceptance Check Form
Client: Battelle Work order: P1101561

Project: JPL-GW-2Q11 / G005862/JPL GWM
Sample(s) received on: 4/26/11 Date opened: 4/26/11 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

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

  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

P1101561-001.01
P1101561-001.02

4/29/11 3:49 PMP1101561_Battelle_JPL-GW-2Q11 _ G005862_JPL GWM.xls - Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project Name: JPL-GW-2QIl 
Project Number: G005862 / JPL GWM 
Sample Matrix: WATER 

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

Sample Name 

MW-7 

Method Blank 

Lab Code 

PII01561-001 
PI101561-MB 

Analytical Report 

Chromium, Hexavalent 

Service Request: Pl101561 
Date Collected: 04/26111 
Date Received: 04126/11 

Units: mg/L (ppm) 
Basis: NA 

Dilution Date Date/Time 
Analyzed PQL MDL Factor Extracted 

0.010 0.003 
0.010 0.003 

NA 

NA 

04/26111 16:40 
04/26111 16:40 

Result 

0.014 
ND 

Approved By --=-~~CUtA-~~~~=---_ Date: 

Report By:SAnderson 

Result 
Notes 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

lCB 

CCBl 

CCB2 

QAJQC Report 

Battelle 

JPL-GW-2Qll 1 G005862 1 JPL GWM 

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: PlIO 1561 

Date Analyzed: 04/26111 

Result 

ND 
ND 
ND 

Approved By: ---I--~~~R-'N--"tltL-=-----___ Date: ---4d)L--.jwb~J/ _ 
ICCBMDUI20594 U 

PIIOl56IwetSAI.xls - genqccbl 4i27ill WBMVCXLT 
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Client: 
Project: 

Title: 
Analyte: 

Method: 
Units: 

Sample Name 

ICV 

CCVI 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Battelle 

JPL-OW-2QII 100058621 JPL OWM 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0477 

0.0486 

0.0486 

PIIOl561wetSA l.xl, - genqccv 4/27/11 

Service Request: PIIOl561 

Date Analyzed: 04/26111 

Percent Acceptance 
Recovery Criteria 

95 90-110 

97 90-110 

97 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: 

Analyte 

Battelle 
JPL-GW-2Qll 
G005862 1 JPL GWM 
WATER 

Laboratory Control Sample 
PI10156l-LCS 

Chromium, Hexavalent 

QAJQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

PllOl56l 
NA 
NA 
NA 
04126/11 

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 

0.0415 104 90-110 

ApprovedBy ----....~~-=----f-t~~-- 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-2Q11 
G005862 / JPL GWM 
WATER 

MW-7 
PII01561-001MS 

Prep Analysis 
Method Method 

, Chromium, Hexavalent None 7l96A 

QAJQC Report 

Service Request: P1101561 
Date Collected: 04126111 
Date Received: 04126/11 

Date Extracted: NA 
Date Analyzed: 04126111 

Matrix Spike/Duplicate Matrix Spike Summary 

P1101561-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 0.0143 0.0678 0.0670 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

107 105 73-119 

Approved By --+--LI~~---L--...t}2~~- Date: 

Report By:SAnderson 

Relative 
Percent Result 

Difference Notes 
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/A< Columbia 
E~ Analytical Services"" 50 

pH Run log 
Se~ice ReqUest#(s):~~~~~~~.~O~I~~~VO~~~~~/~·~~~~~~~~~~~~ 
Time:;;' I 

Sample 

I 'pH 2 Buffer 

pH 4 Buffer 

pH 7 Buffer 

...,. 

Slope 

9t,;;-c% 
Prep.Run # 

,.---... 

Run# 
<'......--

I pH 10 Buffer 

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

I pH adj 96A,(6) 7199 (Note method # in COium:r-n_la_b_el_ed_#....;,..) -,...---r------r'--~~ 

Temp.oC Sample # Temp. DC 

I 

I 

I 

I 

~--~-~-~-~--~---~ 

H Adjustments: ~196A: Diluted/Conc H2SO _-"--_-'----
[ 7199A: Diluted NaOH ___ _ 

Comments: __________________________ _ 

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

I Date buffers and filling solution changed: i,htf /;1 ~ 
Note: ATC probe used; therefore, temperature correction c~lculation is not necessa~. 

I 

I 

Analyst: ~/. Date: /;;fb. (I . 

Reviewer:' U- Date: I • J 
I 

pH,XLS 
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Working Curve: Prep Diiunon 

Concenrration mz/L i 
54(; nm I 

Sample # 

I ~\ I .0 . ~ 

Sample I ." "-
Vol.lmLll Dilution \ 

I Corrected I 
I Abc i 

Absorbance I ~. I 
I (jj; 540nm i (minus bkg.) i 

Results -

I . pH Requirement: Method 7196A (2 ± O.5L/ Samples filtere prior to pH adjustment 

ICV/CCVspikedwith (), mlof ec'u:r so mlofpH adjusted DIWATER (LV.= O,{,}I::, ppm) 

MSIMSD spiked with O.GS ml of 52 .. '.f~o228/! ()3 r 10 ml of pH adjusted sample (L\'.= 0.05 ppm) 

I LCS spiked with 0.2 m! of' j- ~ 50 n:~ ol pH adjusted DI Water (T.V.= 0.04 ppm) 
i 'VerificaiionStandard Spiked 0 i -3 ml ofJ/ 0'/0 t 10 illl of sample (T.\'.= o.("3ppm) 

I comment/,~ 

Prepared By: \'4, {/' 
::::;;;>, /// /' 

I Analyzed By: (, <~ 

I Reviewed By: ___ ....;;L'_'":E::=-,--_ 

Date/Time: 

Date/Time: 

Date: 

70 

! I 

I . I 

Ii QA/.QC - (VoR! 
IRPD I 

I I 

I I 

Cr6LlQ.xls 
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Dissolve O.Sg 1 ,S-Diphcnylcarbohydrazide (EM,D ;,-/7/::>731 
/ ~ '-2,{'" ' "., cxP://'~,CrI':;) in 100 mL Methanol (B&J ~ ::-I .. r..exp:I,?//;:/;,')' 

I\dd to 1 L volumctric flask containing SOO mL DI water + 
S.6 mL cone. H2S04 (EMD "'< )~~'-" exp: !!i.'C:/~':'} Bring 
tip 10 volumc wi DI H20: mix and degas . 

7C I;' -,1/ n/.'1,./1 00 0.1'"7 mL Ref ")ZI-/--lull{)0iJl (5 v 'I/O exp: ,,) pN v up to 1 
ml. with pH adjusted (pH= ~~1,C\ \ ). degassed DI Water. 
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LABORATORY REPORT 

 
May 19, 2011 
 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
 
RE: JPL GW Mon 2Q11 / G486090  
 
Dear David: 
 
Enclosed are the results of the sam ples submitted to our laboratory on April 27, 2011.  One of the sam ples was sent 
out for partial analy sis to our Kelso facility .  Please find their report attached.  For y our reference, these analy ses 
have been assigned our service request number P1101579. 
 
All analyses were performed according to our labor atory’s NELAP and DoD-ELAP-approved quality  assurance 
program.  The test results m eet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory  case narrative provi ded.  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 Departm ent 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 Depart ment of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program , NELAP ID: CA20007; The Am erican Industrial Hy giene 
Association, Laboratory #101661; United States Departm ent of Defense Environm ental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3; Penns ylvania Registration No. 68-03307; TX Com mission of 
Environmental Quality, NELAP ID T104704413-10-1; Minnesota  Department of Health, NELAP Certificate No. 
219474; Washington State Departm ent of Ecology, ELAP Lab ID: C946.  Each of the certifications listed above 
have an explicit Scope of Accreditation that applies to specific matrices/methods/analytes; therefore, please contact 
me for information corresponding to a particular certification. 
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
Columbia Analytical Services, Inc. 
 
 
 
Sue Anderson 
Project Manager 
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Client:  Battelle      CAS Project No: P1101579 
Project: JPL GW Mon 2Q11 / G486090      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on April 27, 2011 and were stored in accordance with the 
analytical method requirements.  Please refer to the sam ple 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: P1101579
Project ID: JPL GW Mon 2Q11 / G486090

Date Received: 4/27/2011
Time Received: 15:50

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-24-5 P1101579-001 Water 4/27/2011 07:56 X
MW-24-4 P1101579-002 Water 4/27/2011 08:40 X
MW-24-3 P1101579-003 Water 4/27/2011 09:25 X
MW-24-2 P1101579-004 Water 4/27/2011 10:10 X
MW-24-1 P1101579-005 Water 4/27/2011 11:15 X X X
DUPE-1-2Q11 P1101579-006 Water 4/27/2011 00:00 X
EB-3-4/27/11 P1101579-007 Water 4/27/2011 11:00 X

DETAIL SUMMARY REPORT
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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.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101579Battelle

JPL GW Mon 2Q11/G486090

Tests

P1101579-001.01

7196A

SMO / MZAMORA15574/27/11

P-37 / MZAMORA16004/27/11

In Lab / SANDERSON16074/27/11

P-37 / SANDERSON17124/27/11

P1101579-002.01

7196A

SMO / MZAMORA15574/27/11

P-37 / MZAMORA16004/27/11

In Lab / SANDERSON16074/27/11

P-37 / SANDERSON17124/27/11

P1101579-003.01

7196A

SMO / MZAMORA15574/27/11

P-37 / MZAMORA16004/27/11

In Lab / SANDERSON16074/27/11

P-37 / SANDERSON17124/27/11

P1101579-004.01

7196A

SMO / MZAMORA15574/27/11

P-37 / MZAMORA16004/27/11

In Lab / SANDERSON16074/27/11

P-37 / SANDERSON17124/27/11

P1101579-005.01

SMO / MZAMORA15574/27/11

SUBBED / MZAMORA16004/27/11

K-Delilah-07 / FADAIR11494/29/11

P1101579-005.02

521

SMO / MZAMORA15574/27/11

SUBBED / MZAMORA16004/27/11

K-Delilah-07 / FADAIR11494/29/11

Custodian / DMOORE08455/2/11

In Lab / RHAYES08455/2/11

K-Delilah-07 / SDAVIS15425/2/11

In Lab / SJONES16425/4/11

K-Delilah-07 / DMOORE16485/4/11

P1101579-005.03

7196A

SMO / MZAMORA15574/27/11

P-37 / MZAMORA16004/27/11

In Lab / SANDERSON16074/27/11

Page 1 of 2Intenal Chain of Custody SummaryPrinted 5/19/11 12:26 6 of 25
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Columbia Analytical Services, Inc.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101579Battelle

JPL GW Mon 2Q11/G486090

Tests

P-37 / SANDERSON17124/27/11

P1101579-005.04

8270C SIM

SMO / MZAMORA15574/27/11

P-37 / MZAMORA16004/27/11

SUBBED / MZAMORA16024/27/11

K-Delilah-07 / FADAIR11494/29/11

Custodian / DMOORE11415/4/11

In Lab / KGCOLLINS11415/4/11

K-Delilah-07 / DMOORE15245/4/11

P1101579-006.01

7196A

SMO / MZAMORA15574/27/11

P-37 / MZAMORA16004/27/11

In Lab / SANDERSON16074/27/11

P-37 / SANDERSON17124/27/11

P1101579-007.01

7196A

SMO / MZAMORA15574/27/11

P-37 / MZAMORA16004/27/11

In Lab / SANDERSON16074/27/11

P-37 / SANDERSON17124/27/11

Page 2 of 2Intenal Chain of Custody SummaryPrinted 5/19/11 12:26 7 of 25
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Sample Acceptance Check Form
Client: Battelle Work order: P1101579

Project: JPL GW. Mon. 2Q11 / G486090
Sample(s) received on: 4/27/11 Date opened: 4/27/11 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 2 °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
1000ml AG NP
1000ml AG NP
125mL Plastic NP
500mL AG NP

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

P1101579-005.02
P1101579-005.03
P1101579-005.04

  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

P1101579-001.01
P1101579-002.01
P1101579-003.01
P1101579-004.01
P1101579-005.01

5/11/11 12:22 PMP1101579_Battelle_JPL GW. Mon. 2Q11 _ G486090.xls - Page 1 of 2
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Sample Acceptance Check Form
Client: Battelle Work order: P1101579

Project: JPL GW. Mon. 2Q11 / G486090
Sample(s) received on: 4/27/11 Date opened: 4/27/11 by: MZAMORA

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

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP
125mL Plastic NP

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

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

P1101579-006.01
P1101579-007.01

5/11/11 12:22 PMP1101579_Battelle_JPL GW. Mon. 2Q11 _ G486090.xls - Page 2 of 2
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Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Prep Method: 
Analysis Method: 
Test Notes: 

Sample Name 

MW-24-5 
MW-24-4 
MW-24-3 
MW-24-2 
MW-24-1 
DUPE-I-2QI I 
EB-3-4/27111 
Method Blank 

Report By:SAnderson 

COLUMBIA ANALYTICAL SERVICES, INC. 

Battelle 
JPL GW Mon 2Qll 
G486090 
WATER 

None 
7196A 

Lab Code 

PI 101579-001 
PI 101579-002 
PI 101579-003 
PI 101579-004 
PII01579-005 
PI 101579-006 
PII01579-007 
PIIOI579-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 
0.010 0.003 

Date: 

Service Request: Pl101579 
Date Collected: 04127111 
Date Received: 04/27/11 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 04127111 16:45 ND 
NA 04127111 16:45 ND 
NA 04/27111 16:45 ND 
NA 04127111 16:45 ND 
NA 04/2711 I 16:45 ND 
NA 04/27111 16:45 ND 
NA 04/2711 I 16:45 ND 
NA 04/27111 16:45 ND 

Result 
Notes 
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBl 

CCB2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Battelle 

JPL OW Mon 2Ql11 0486090 

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: Pl101579 

Date Analyzed: 04/27111 

Result 

ND 
ND 
ND 

Approved By: ----+-~-r-=CWL~~· -I--"-RU1L:'fI-'L---____ Date: ------'--n~~<f_+++~/_ 
ICCBMDUI20594 0 ~ 

PIIOl579wetSA I.xls - genqccbl 4/28/11 WBMlX.XLT 
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICV 

CCVI 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Battelle 

JPL GW Mon 2Ql1 / G486090 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0502 

0.0511 

0.0511 

P II 0 I 579wetSA I.xls • genqccv 4/28/11 

Service Request: PI101579 

Date Analyzed: 04127111 

Percent 
Recovery 

100 

102 

102 

Acceptance 
Criteria 

90-110 

90-110 

90-110 

WBMIX.XLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes : 

A!lalyte 

Battelle 
JPL GW Mon 2Q11 
G486090 
WATER 

Laboratory Control Sample 
Pl101579-LCS 

Chromium, Hexavalent 

Approved By 

Report By:SAnderson 

QAJQC Report 

Service Request: 
Date Collected : 
Date Received : 

Date Extracted: 
Date Analyzed: 

P1101579 
NA 
NA 
NA 
04127111 

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 

0.0404 101 90-110 

Result 
Notes 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project Name: JPL GW Mon 2Qll 
Project Number: G486090 
Sample Matrix: WATER 

Sample Name: 
Lab Code: 

MW-24-5 
Pl101579-001MS 

Test Notes : 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7l96A 

Approved By 

Report By: SAnderson 

QAJQC Report 

Service Request: Pl101579 
Date Collected: 04127111 
Date Received: 04/27111 

Date Extracted: NA 
Date Analyzed: 04127111 

Matrix Spike/Duplicate Matrix Spike Summary 

Pl101579-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0476 0.0467 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

95 93 73-119 

Relative 
Percent Result 

Difference Notes 

2 
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51 

Service Request#(s): fl!tJl.~?t) g!()(7-S / 
~ Time: t??lOl _..L....:;..L...J<:....!-"-"+--+_-#--!-..:..-..;;...""""""'-_"--____________ _ 

Sample VWRlot# Slope Prep.Run # 

I pH 2 Buffer 

pH 4 Buffer 

I 
pH 7 Buffer 

pH 10 Buffer 

I fltfofd 
-
Run# 

'---

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

I pH adjustment:(5) 7196A,(6) 7199 (Note method # In colum_n _la_be_le_d_# ... )_-r-_-,... ____ ,....-___ '"""'II 

Sam Temp.oC Temp.oC 

I :l8,t/ O~' 
/ 

I ~--+-I---+--'~---+--,"""-""--::-

I i--------='~~~~~--'-=" 

I 
H4~~-~~~-4~~=-~~--~ 

I 
~~~~~-4~-4~~~~~~~~ 

I t----t--~-+--i-+"'-::--_:_t____'_'_~ 
I ~~-+--+-+-~--+-~ 
I pH Adjustments: 196A: Diluted/Conc H2S04'1<.!........11'--~~ 

o 7199A: Diluted NaOH ___ _ 

Comments: 

r -----------------------------

I * Soil or Solid prep: 1: 1 (wt:vol) with 01 water: ** samPleS?CeiVed pa~t recommended hold time. 

Date buffers and filling solution changed: --Lf+-+I-6-f:1'4,--' ~f-Hh+-J __________ _ 
Note: ATC probe used; t ref re, temperature correction calculation is not necessary. 

Analyst: --f----,"'i--:f-::...-~----'-
Reviewer: 

-~--~~-----
pH.xLS 
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Worldng Curve: 

Hexavalent Chromium (Liquids) 

I Prep Dilution I ~NA 0.05/50 

I Concemration m,,/L I 0.00 0.01 
Absorbance @ 540 nm I rtI, O()U O. OiL) 

0.25/50 
0.05 

11. /J< ~ 

Corrected 
Abs. 

(minus bkg.) 

) :' ustment 

0.5/50 
0.1 

e), /1,:;7 

Results -

1",1 
ICV/CCV spiked with O,t--:; mlof "i~/"IPit;J/JiJ!cS(11j 50 ml of pH adjusted DI WATER (T.V.= 0.0'2 ppm) 

MSIMSD spiked with 0.05 ml of$'VI/'(jz.,.Z,il(JO~ i 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

.. LCS spiked with fl.2 ml of ~ ~ i 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
~7erification-Standard Spiked. 6 17 mlof J: {f2fo t 10 ml of sample (T.V.= blQ3 ppm) 

Prepared By: ---".E:~'-----,--- Date/Time: 

Date/Tiine: 

Date: 

Corr. Coeff; 

(/, ~Y7"S( 

Cr6LIQ.xls 

fb 
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i . I . Hexavalent Chromium (Liquids) 
&,< Co umbia 72 
e~ Analytical Services"" Method EPA 7196A ~ }I/ '! 
L"'icd"QUen#('), IIIM!??i, I-srf / , Run', 1ttf3CfS.--rf .~ 1:) i--
stoek#: g::z,</~tjj&I)O? 1iV:!!!PN !?If; 2/$11/-- Prep Run#: ,L ,I 
fV/ccv#: iJ.'1//DI5I£:'(}ll< I", /tJP/lJ# f!I;' 0/;;1/2/ Cone. H 2S04 Lot#: pvf/) t;9.78lf t'?tl: I/I'1'tJ(l<-/ 

Coloring Reagent Ref#: 5J!t.a1l15l! (),;t ept'/5-1It1/r 
Working Curve: I Prep Dilution NA 0.05/50 0.25/50 0.5/50 COn'. Coeff. 

I Concentration mg/L 0,00 0.01 0.05 0.1 
Absorbance @ 54U nm 

I ,i Corrected 

Sample 
DilUtiO;'-

Absorbance Abs. Results - QAlQC-%R 

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

11 I!;; ?3/-' ;, tJ 1;t6· o·({~11 lit! /011111 --- J/ Act)O /), tJ..c:;( u; ()!!.:( tJ,oLf-£;g 1;;% ; 
----I, or J1>'!Jr{; - - t/' {JJtJD 0.0.S! #.057 orU¥5-% ?A r;· 

'::IJ.2 

13 '-10/ (/ CJIOU~ o.oo~Jh 
-....--. 

O~fX;O ~t, 0 . t.?eJc~ LO·@S 

--;). ~ / J)S 0,0; II-
-, IV ""oat? o.va? l2. oQ;1I[ 906 ;'4 i1A (J·t/30 

-5 
- /[).(U) ~~.,{ 0/ (,./ o·Cl:JC) 0.0:;0 o,Dt¥Jli9~ .L.O, ti(J5 - p,CO( () .. ooC). --=11. 0/ ,./ (), tl08 v, 00225: 

. 
116 J 

17 . >;;J I -"5,01 -- rz;,(XJo v.aGO f),ceo t5,Cq)C/?;:? vb (,/ ./7 

i8 /LIJt tJ I Pe;1J!/1t1 I -- v ~-ooo ().tY;7- 0·057- 1),05:/1 /0/£ 
19 CiA;)- IJ ...--- VQOOL ~ OlctO [») cJ7/{) DrO{XJ V?3 a q!2 

rI. .,/' 

Jo ........... 

• ~ n 11 

12 ~ 
~ / I / (' 

• ~ fljJ 012 110 If-tdfCt K 13 ~ 't"1I "'P 

14 
-...... r-. /1 -........... 

""'""-
~ 15 

16 
I17 

I pH Requirement: Method 7196A (2 ± 0.5) I Samples mtered prior to pH adjustment 
T .Z~ '-0/ IfJJ@( • = o,tZfi; IC' ICCV spiked WIth 0 ~ ml of ,U J Stu '1"?O ml of pH adjusted DI WATER (T.V. ppm) 

" MSIMSD spiked with 0.05 ml of svI--PZ-Z:1:I1(}jJ 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 Dr Water (T.V.= 0.04 ppm) 
- Verification-Standard Spiked tJl ? ml of J; @1iJ t 10 ml of sample (T.V.= a~ppm) 

I 
Comments: 

Prepared By: --;---'7"'f--br-7""'--- Date/Time: 

I ~::::;:~ ::: ----f---J'----

Date/Time: 

Date: 

Cr6LIQ.xls 
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lit 
n 

:_:-3jJ)O : L%~'1~tJ30/l0{)/ _____ ~~/! ¥~~,_,~!lr' 
" gj2L A/tY dcA ~ __ , @tJ /JI / LA I j:f ,5"6 t; 7_-C,--'-.-) 1_ 
~ (err ~ __ ~ L_ iF /~3/-:5~ ~_~ ____ ,_ 

,'~--------~ ~3~/Jl __ --___ ----,----,-- ' 

~ ----~~~----... 
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52?f,-jDO&/ DO! 
..----- LiliiC... 

._ d~05 m1 Pyridinc-4-carboxaldchvdc Ii/h, Af'>Lu/ 
.. /2_!!ffLS.3K. __ ._. __ .: Exp:_:~?r/l/ /IJJ up I() sou ill 1 \\' 1)1 

_-\-N ater. 

. ---

~P/f --.1 d{lhl (/t/:;;:;Y 

(U)5 1111 PyriciIne-.+-carboxaidciwo'c T;!J 
C_.,T{~LI/&. ... _ . _______ ;l:xp, :<iJt'j11 ) up t(1 sou 1111 \1 i)1 
VValCr. 

c;)M~/{)!)I#/!JtJz N6711 ji~/7 
O.SOOO g MBTII (Aldrich_'i:'t:Lti~;,.t~ :Exp: '8J/?/ILf ) llil . 

to 1001111 wi DJ Water. Plus O.S 1111 COile. JLSO, e:';V!/J i-11?&'L/.;' C'I\I'''Aj/~ 

~?,' /0/1//0 

6ZJOffjl11[i7z J¥ci-
UI( f- lie)' 5"44L/-. 7--f~: 
(if vv\.J O~V(lt ~~/-. S \c(~~~ 
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, ;~. ~. ~\l\?,\ oe\ ll'bOf!M 5C/3 
c :q)1 Na2S03 (JT Baker Lot 11II10627: Exp: 8/31/14) up to 
lDU 1111 WI DI Water. 

,-
__ 'JO(, 111 

!' --:..) 
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" 

" ' 

" 

k {I 5Y;?{:-a~;L! //0/ ;:/ II; SCj V .. '~ 

~ 'v d!:,o7!IJ, ',VJl",' " "Ii, ~ C;0y ~,,~,_VD, Iff~fI,!r!', RI' //,/d~i 
j/iJiJ{v ~{}l{/{/V / 0 ,-~7JI!J{{ UJ-, cal,/-: 
UJ1/)//tr 1l~7 y~ ~_ 
!::~/, ~/JI/Id 

5!J1f ~ C~,;;J! /1 C ~ . ()(M (:1iJ ([/ ~)t~t-
c, ;;{')u(lf \ :' !lIt hetli! al,d.ti~y cl!if~ i?r ct; ( t~~J j.P I 'I t( (7 3j7~ 
eft:, I/~')o/l?) /\ ~(/ /J<! h/ / Aat!r)(/ ((;;/lrftJ __ 
i~lltJ f7/~;-LffJ) !?XI', 9 !3!'~j;~--}-/} ' __ _ 
d"l;7, , ,_~~91 /;/ 

'5$£1 ~' {)~.?8 II rJ / (J , I ~~j~1 ,~= 
?; tot! (h-£ liz ~y (t?Jt.b),fCfJ!f {~;J ,If / ;:0;'1/ I ij 
t1// O:Z: liZ D _ 

, I" 

~;:I,' ~/~?~!/~ 

r 
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f 
I' 

,-' Ii.., 
, ' I 

i(!'! ;;J 
.. ..--' . '-. ./ 

Dissolve Q,Sg 1.5-Diphcnylcarbohydrazide (EMD LJ;:I',:/:;:';:)I 

cxp: ::;) in 100 mL Methanol (B&J '- Z .... ',;::;/;-<exp:L;/.;,;A. 

/\dd to 1 L volumetric flask containing SOO mL DI water + 
S.6 mL cone, H2S04 (EMD ",,' ~)~:v! exp: Bring 

ll]l to volume wi DI H20: mix and degas. 

~'f'" 0 i (F; / I (,i I /{(J()fl'1? (;.{;,{ 
{.', / 11[1:.- :>;;;)(1 .... ajX 28 //O.? C/()(J () j}lJ1 (A/ ~f' I (;;7! 5/ j; 2. j 7' 
IO(lA/ 'f'.?,11 j/iJ1tI9bl) VT (;1r:3 71) 
{lff( J/fft// 
Sd-li~ 01(~ [l O~ 

o.p:; mL Reh'2L{-i(j\r;!0UI C5 c, !lG! exp: J!;?r.,Il-- up to 100 
m1. with pH adjusted (pH= c\,'M,\ \ ). degassed Dr Water. 

, . 
: } 
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Client:  Battelle      CAS Project No: P1101581 
Project: JPL-GW-2Q11 / G005862 / JPL GWM      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on April 27, 2011 and were stored in accordance with the 
analytical method requirements.  Please refer to the sample acceptance check form for additional information. The 
results reported herein are applicable only to the condition of the samples at the time of sample receipt. 
 
Hexavalent Chromium by EPA Method 7196A 
 
No anomalies were encountered during this analysis. 
____________________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their entirety, 
and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete report. 
 
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: P1101581
Project ID: JPL-GW-2Q11 / G005862 / JPL GWM

Date Received: 4/27/2011
Time Received: 15:50

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-6 P1101581-001 Water 4/27/2011 09:26 X

DUPE-7-2Q11 P1101581-002 Water 4/27/2011 09:30 X

MW-8 P1101581-003 Water 4/27/2011 11:51 X

DUPE-8-2Q11 P1101581-004 Water 4/27/2011 11:55 X

MW-15 P1101581-005 Water 4/27/2011 14:17 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1101581_Detail Summary_1104291350_RB.xls - DETAIL SUMMARY
3 of 23
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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.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101581Battelle

JPL-GW-2Q11/G005862 / JPL GWM

Tests

P1101581-001.01

7196A

SMO / MZAMORA16104/27/11

P-37 / MZAMORA16114/27/11

In Lab / SANDERSON16164/27/11

P-37 / SANDERSON17134/27/11

P1101581-002.01

7196A

SMO / MZAMORA16104/27/11

P-37 / MZAMORA16114/27/11

In Lab / SANDERSON16164/27/11

P-37 / SANDERSON17134/27/11

P1101581-003.01

7196A

SMO / MZAMORA16104/27/11

P-37 / MZAMORA16114/27/11

In Lab / SANDERSON16164/27/11

P-37 / SANDERSON17134/27/11

P1101581-004.01

7196A

SMO / MZAMORA16104/27/11

P-37 / MZAMORA16114/27/11

In Lab / SANDERSON16164/27/11

P-37 / SANDERSON17134/27/11

P1101581-005.01

7196A

SMO / MZAMORA16104/27/11

P-37 / MZAMORA16114/27/11

In Lab / SANDERSON16164/27/11

P-37 / SANDERSON17134/27/11

Page 1 of 1Intenal Chain of Custody SummaryPrinted 5/11/11 12:07 6 of 23
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Sample Acceptance Check Form
Client: Battelle Work order: P1101581

Project: JPL-GW-2Q11 / G005862/JPL GWM
Sample(s) received on: 4/27/11 Date opened: 4/27/11 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 2 °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)

  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

P1101581-001.01
P1101581-002.01
P1101581-003.01
P1101581-004.01
P1101581-005.01

5/11/11 12:09 PMP1101581_Battelle_JPL-GW-2Q11 _ G005862_JPL GWM.xls - Page 1 of 1
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COLUMBIA ANALYTICAL S~.KVIC~S, INC. 

Analytical Report 

Client: Battelle 
Project Name: JPL-OW-2Q11 
Project Number: 0005862 I JPL OWM 
Sample Matrix : WATER 

Chromium, Hexavalent 

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

Dilution 
Sample Name Lab Code PQL MDL Factor 

MW-6 P1101581-001 0.010 0.003 
OUPE-7-2QII PI101581-002 0.010 0.003 
MW-8 PI101581-003 0.010 0.003 
OUPE-8-2QII PI101581-004 0.010 0.003 
M,W-15 P1101581-005 0.010 0.003 
Method Blank P1101581-MB 0.010 0.003 

Approved By ----,~~Cf;ttc.~=-----'-12---;.f='F----- Date: 

Report By: SAnderson 

Service Request: P1101581 
Date Collected: 04/27111 
Date Received: 04/27/11 

Units: mg/L (ppm) 
Basis: NA 

Date DatelTime 
Extracted Analyzed Result 

NA 04/27111 16:45 ND 
NA 04/27111 16:45 ND 
NA 04/27111 16:45 NO 
NA 04/27111 16:45 NO 
NA 04/27111 16:45 ND 
NA 04/27/11 16:45 ND 

Result 
Notes 
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

lCB 

CCBl 

CCB2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Battelle 

JPL-GW-2Qll /0005862/ JPL GWM 

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: Pl10158l 

Date Analyzed: 04127111 

Result 

ND 
ND 
ND 

PIIOl581wetSAl.xls - genqccbl 4128/11 WBM[)(XLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QNQCReport 

Client: Battelle 

Project: JPL-GW-2Q11 / G005862 / JPL GWM 

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 0.0502 

CCV1 0.0500 0.0511 

CCV2 0.0500 0.0511 

Service Request: P1101581 

Date Analyzed: 04127111 

Percent Acceptance 
Recovery Criteria 

100 90-110 

102 90-110 

102 90-110 

Approved By: --+---"-"k'--=--------'===------.12r--+\~~=------ Date: -1-~Jt'-J--LI--~/ 
CCVIA/120594 U 

PIIOI58IwetSAI..ls - genqccv 4/28/11 WBMDCXLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Pro.iect Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
JPL-GW-2Qll 
G005862 1 JPL GWM 
WATER 

Laboratory Control Sample 
Pl101581-LCS 

Chromium, Hexavalent 

QAJQC Report 

Service Request: 
Date Collected : 
Date Received : 

Date Extracted : 
Date Analyzed: 

P1101581 
NA 
NA 
NA 
04/27111 

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 

0.0404 101 90-110 

Approved By ----1~--JlAa~JU;L-=-----I-t----,t.:.r=----- Date: 
7 ' 

Report By:SAnderson 

Result 
Notes 

11 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project Name: lPL-GW-2Q11 
Project Number: G005862 / lPL GWM 
Sample Matrix : WATER 

Sample Name: MW-6 
Lab Code: P1101581-001MS 
Test Notes: 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By:SAnderson 

QAlQC Report 

Service Request: P1101581 
Date Collected: 04/27111 
Date Received: 04127111 

Date Extracted: NA 
Date Analyzed: 04127111 

Matrix Spike/Duplicate Matrix Spike Summary 

P1101581-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0458 0.0458 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

92 92 73-119 

Relative 
Percent Result 

Difference Notes 

<1 

12 of 23



 

 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

51 

Service Request#(s): fl!tJl.~?t) g!()(7-S / 
~ Time: t??lOl _..L....:;..L...J<:....!-"-"+--+_-#--!-..:..-..;;...""""""'-_"--____________ _ 

Sample VWRlot# Slope Prep.Run # 

I pH 2 Buffer 

pH 4 Buffer 

I 
pH 7 Buffer 

pH 10 Buffer 

I fltfofd 
-
Run# 

'---

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

I pH adjustment:(5) 7196A,(6) 7199 (Note method # In colum_n _la_be_le_d_# ... )_-r-_-,... ____ ,....-___ '"""'II 

Sam Temp.oC Temp.oC 

I :l8,t/ O~' 
/ 

I ~--+-I---+--'~---+--,"""-""--::-

I i--------='~~~~~--'-=" 

I 
H4~~-~~~-4~~=-~~--~ 

I 
~~~~~-4~-4~~~~~~~~ 

I t----t--~-+--i-+"'-::--_:_t____'_'_~ 
I ~~-+--+-+-~--+-~ 
I pH Adjustments: 196A: Diluted/Conc H2S04'1<.!........11'--~~ 

o 7199A: Diluted NaOH ___ _ 

Comments: 

r -----------------------------

I * Soil or Solid prep: 1: 1 (wt:vol) with 01 water: ** samPleS?CeiVed pa~t recommended hold time. 

Date buffers and filling solution changed: --Lf+-+I-6-f:1'4,--' ~f-Hh+-J __________ _ 
Note: ATC probe used; t ref re, temperature correction calculation is not necessary. 

Analyst: --f----,"'i--:f-::...-~----'-
Reviewer: 

-~--~~-----
pH.xLS 
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Worldng Curve: 

Hexavalent Chromium (Liquids) 

I Prep Dilution I ~NA 0.05/50 

I Concemration m,,/L I 0.00 0.01 
Absorbance @ 540 nm I rtI, O()U O. OiL) 

0.25/50 
0.05 

11. /J< ~ 

Corrected 
Abs. 

(minus bkg.) 

) :' ustment 

0.5/50 
0.1 

e), /1,:;7 

Results -

1",1 
ICV/CCV spiked with O,t--:; mlof "i~/"IPit;J/JiJ!cS(11j 50 ml of pH adjusted DI WATER (T.V.= 0.0'2 ppm) 

MSIMSD spiked with 0.05 ml of$'VI/'(jz.,.Z,il(JO~ i 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

.. LCS spiked with fl.2 ml of ~ ~ i 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
~7erification-Standard Spiked. 6 17 mlof J: {f2fo t 10 ml of sample (T.V.= blQ3 ppm) 

Prepared By: ---".E:~'-----,--- Date/Time: 

Date/Tiine: 

Date: 

Corr. Coeff; 

(/, ~Y7"S( 

Cr6LIQ.xls 

fb 
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i . I . Hexavalent Chromium (Liquids) 
&,< Co umbia 72 
e~ Analytical Services"" Method EPA 7196A ~ }I/ '! 
L"'icd"QUen#('), IIIM!??i, I-srf / , Run', 1ttf3CfS.--rf .~ 1:) i--
stoek#: g::z,</~tjj&I)O? 1iV:!!!PN !?If; 2/$11/-- Prep Run#: ,L ,I 
fV/ccv#: iJ.'1//DI5I£:'(}ll< I", /tJP/lJ# f!I;' 0/;;1/2/ Cone. H 2S04 Lot#: pvf/) t;9.78lf t'?tl: I/I'1'tJ(l<-/ 

Coloring Reagent Ref#: 5J!t.a1l15l! (),;t ept'/5-1It1/r 
Working Curve: I Prep Dilution NA 0.05/50 0.25/50 0.5/50 COn'. Coeff. 

I Concentration mg/L 0,00 0.01 0.05 0.1 
Absorbance @ 54U nm 

I ,i Corrected 

Sample 
DilUtiO;'-

Absorbance Abs. Results - QAlQC-%R 

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

11 I!;; ?3/-' ;, tJ 1;t6· o·({~11 lit! /011111 --- J/ Act)O /), tJ..c:;( u; ()!!.:( tJ,oLf-£;g 1;;% ; 
----I, or J1>'!Jr{; - - t/' {JJtJD 0.0.S! #.057 orU¥5-% ?A r;· 

'::IJ.2 

13 '-10/ (/ CJIOU~ o.oo~Jh 
-....--. 

O~fX;O ~t, 0 . t.?eJc~ LO·@S 

--;). ~ / J)S 0,0; II-
-, IV ""oat? o.va? l2. oQ;1I[ 906 ;'4 i1A (J·t/30 

-5 
- /[).(U) ~~.,{ 0/ (,./ o·Cl:JC) 0.0:;0 o,Dt¥Jli9~ .L.O, ti(J5 - p,CO( () .. ooC). --=11. 0/ ,./ (), tl08 v, 00225: 

. 
116 J 

17 . >;;J I -"5,01 -- rz;,(XJo v.aGO f),ceo t5,Cq)C/?;:? vb (,/ ./7 

i8 /LIJt tJ I Pe;1J!/1t1 I -- v ~-ooo ().tY;7- 0·057- 1),05:/1 /0/£ 
19 CiA;)- IJ ...--- VQOOL ~ OlctO [») cJ7/{) DrO{XJ V?3 a q!2 

rI. .,/' 

Jo ........... 

• ~ n 11 

12 ~ 
~ / I / (' 

• ~ fljJ 012 110 If-tdfCt K 13 ~ 't"1I "'P 

14 
-...... r-. /1 -........... 

""'""-
~ 15 

16 
I17 

I pH Requirement: Method 7196A (2 ± 0.5) I Samples mtered prior to pH adjustment 
T .Z~ '-0/ IfJJ@( • = o,tZfi; IC' ICCV spiked WIth 0 ~ ml of ,U J Stu '1"?O ml of pH adjusted DI WATER (T.V. ppm) 

" MSIMSD spiked with 0.05 ml of svI--PZ-Z:1:I1(}jJ 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 Dr Water (T.V.= 0.04 ppm) 
- Verification-Standard Spiked tJl ? ml of J; @1iJ t 10 ml of sample (T.V.= a~ppm) 

I 
Comments: 

Prepared By: --;---'7"'f--br-7""'--- Date/Time: 

I ~::::;:~ ::: ----f---J'----

Date/Time: 

Date: 

Cr6LIQ.xls 
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lit 
n 

:_:-3jJ)O : L%~'1~tJ30/l0{)/ _____ ~~/! ¥~~,_,~!lr' 
" gj2L A/tY dcA ~ __ , @tJ /JI / LA I j:f ,5"6 t; 7_-C,--'-.-) 1_ 
~ (err ~ __ ~ L_ iF /~3/-:5~ ~_~ ____ ,_ 

,'~--------~ ~3~/Jl __ --___ ----,----,-- ' 

~ ----~~~----... 
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52?f,-jDO&/ DO! 
..----- LiliiC... 

._ d~05 m1 Pyridinc-4-carboxaldchvdc Ii/h, Af'>Lu/ 
.. /2_!!ffLS.3K. __ ._. __ .: Exp:_:~?r/l/ /IJJ up I() sou ill 1 \\' 1)1 

_-\-N ater. 

. ---

~P/f --.1 d{lhl (/t/:;;:;Y 

(U)5 1111 PyriciIne-.+-carboxaidciwo'c T;!J 
C_.,T{~LI/&. ... _ . _______ ;l:xp, :<iJt'j11 ) up t(1 sou 1111 \1 i)1 
VValCr. 

c;)M~/{)!)I#/!JtJz N6711 ji~/7 
O.SOOO g MBTII (Aldrich_'i:'t:Lti~;,.t~ :Exp: '8J/?/ILf ) llil . 

to 1001111 wi DJ Water. Plus O.S 1111 COile. JLSO, e:';V!/J i-11?&'L/.;' C'I\I'''Aj/~ 

~?,' /0/1//0 

6ZJOffjl11[i7z J¥ci-
UI( f- lie)' 5"44L/-. 7--f~: 
(if vv\.J O~V(lt ~~/-. S \c(~~~ 
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, ;~. ~. ~\l\?,\ oe\ ll'bOf!M 5C/3 
c :q)1 Na2S03 (JT Baker Lot 11II10627: Exp: 8/31/14) up to 
lDU 1111 WI DI Water. 

,-
__ 'JO(, 111 

!' --:..) 
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" 

" ' 

" 

k {I 5Y;?{:-a~;L! //0/ ;:/ II; SCj V .. '~ 

~ 'v d!:,o7!IJ, ',VJl",' " "Ii, ~ C;0y ~,,~,_VD, Iff~fI,!r!', RI' //,/d~i 
j/iJiJ{v ~{}l{/{/V / 0 ,-~7JI!J{{ UJ-, cal,/-: 
UJ1/)//tr 1l~7 y~ ~_ 
!::~/, ~/JI/Id 

5!J1f ~ C~,;;J! /1 C ~ . ()(M (:1iJ ([/ ~)t~t-
c, ;;{')u(lf \ :' !lIt hetli! al,d.ti~y cl!if~ i?r ct; ( t~~J j.P I 'I t( (7 3j7~ 
eft:, I/~')o/l?) /\ ~(/ /J<! h/ / Aat!r)(/ ((;;/lrftJ __ 
i~lltJ f7/~;-LffJ) !?XI', 9 !3!'~j;~--}-/} ' __ _ 
d"l;7, , ,_~~91 /;/ 

'5$£1 ~' {)~.?8 II rJ / (J , I ~~j~1 ,~= 
?; tot! (h-£ liz ~y (t?Jt.b),fCfJ!f {~;J ,If / ;:0;'1/ I ij 
t1// O:Z: liZ D _ 

, I" 

~;:I,' ~/~?~!/~ 

r 
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f 
I' 

,-' Ii.., 
, ' I 

i(!'! ;;J 
.. ..--' . '-. ./ 

Dissolve Q,Sg 1.5-Diphcnylcarbohydrazide (EMD LJ;:I',:/:;:';:)I 

cxp: ::;) in 100 mL Methanol (B&J '- Z .... ',;::;/;-<exp:L;/.;,;A. 

/\dd to 1 L volumetric flask containing SOO mL DI water + 
S.6 mL cone, H2S04 (EMD ",,' ~)~:v! exp: Bring 

ll]l to volume wi DI H20: mix and degas. 

~'f'" 0 i (F; / I (,i I /{(J()fl'1? (;.{;,{ 
{.', / 11[1:.- :>;;;)(1 .... ajX 28 //O.? C/()(J () j}lJ1 (A/ ~f' I (;;7! 5/ j; 2. j 7' 
IO(lA/ 'f'.?,11 j/iJ1tI9bl) VT (;1r:3 71) 
{lff( J/fft// 
Sd-li~ 01(~ [l O~ 

o.p:; mL Reh'2L{-i(j\r;!0UI C5 c, !lG! exp: J!;?r.,Il-- up to 100 
m1. with pH adjusted (pH= c\,'M,\ \ ). degassed Dr Water. 

, . 
: } 
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LABORATORY REPORT 

 
May 19, 2011 
 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
 
RE: JPL GW Mon 2Q11 / G486090  
 
Dear David: 
 
Enclosed are the results of the samples submitted to our laboratory on April 28, 2011.  One of the samples was sent 
out for partial analysis to our Kelso facility.  Please find their report attached.  For your reference, these analyses 
have been assigned our service request number P1101605. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance 
program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable, 
and except as noted in the laboratory case narrative provided.  For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com.  Results are intended to be considered in 
their entirety and apply only to the samples analyzed and reported herein. 
 
Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory 
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Department of 
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory 
Certification ID #CA009; New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon 
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene 
Association, Laboratory #101661; United States Department of Defense Environmental Laboratory Accreditation 
Program (DoD-ELAP), Certificate No. L10-3; Pennsylvania Registration No. 68-03307; TX Commission of 
Environmental Quality, NELAP ID T104704413-10-1; Minnesota Department of Health, NELAP Certificate No. 
219474; Washington State Department of Ecology, ELAP Lab ID: C946.  Each of the certifications listed above 
have an explicit Scope of Accreditation that applies to specific matrices/methods/analytes; therefore, please contact 
me for information corresponding to a particular certification. 
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
Columbia Analytical Services, Inc. 
 
 
 
Sue Anderson 
Project Manager 

1 of 25
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Client:  Battelle      CAS Project No: P1101605 
Project: JPL GW Mon 2Q11 / G486090      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on April 28, 2011 and were stored in accordance with the 
analytical method requirements.  Please refer to the sample acceptance check form for additional information. The 
results reported herein are applicable only to the condition of the samples at the time of sample receipt. 
 
Hexavalent Chromium by EPA Method 7196A 
 
No anomalies were encountered during this analysis. 
____________________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their entirety, 
and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete report. 
 
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: P1101605
Project ID: JPL GW Mon 2Q11 / G486090

Date Received: 4/28/2011
Time Received: 15:45

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-4-5 P1101605-001 Water 4/28/2011 07:38 X

MW-4-4 P1101605-002 Water 4/28/2011 08:15 X

MW-4-3 P1101605-003 Water 4/28/2011 09:15 X

MW-4-2 P1101605-004 Water 4/28/2011 09:51 X

MW-4-1 P1101605-005 Water 4/28/2011 12:41 X X X

EB-4-4/28/11 P1101605-006 Water 4/28/2011 12:27 X

DETAIL SUMMARY REPORT
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PEF_Detail.xlsP1101605_Detail Summary_1104291351_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.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101605Battelle

JPL GW Mon 2Q11/G486090

Tests

P1101605-001.01

7196A

SMO / MZAMORA16014/28/11

P-37 / MZAMORA16024/28/11

In Lab / SANDERSON16104/28/11

P-37 / SANDERSON17184/28/11

P1101605-002.01

7196A

SMO / MZAMORA16014/28/11

P-37 / MZAMORA16024/28/11

In Lab / SANDERSON16104/28/11

P-37 / SANDERSON17184/28/11

P1101605-002.02

SMO / MZAMORA16024/28/11

P-37 / MZAMORA16024/28/11

In Lab / SANDERSON16104/28/11

P-37 / SANDERSON17184/28/11

P1101605-003.01

7196A

SMO / MZAMORA16014/28/11

P-37 / MZAMORA16024/28/11

In Lab / SANDERSON16104/28/11

P-37 / SANDERSON17184/28/11

P1101605-004.01

7196A

SMO / MZAMORA16014/28/11

P-37 / MZAMORA16024/28/11

In Lab / SANDERSON16104/28/11

P-37 / SANDERSON17184/28/11

P1101605-005.01

SMO / MZAMORA16014/28/11

SUBBED / MZAMORA16034/28/11

K-Delilah-36 / FADAIR11574/30/11

In Lab / SJONES16425/4/11

P1101605-005.02

521

SMO / MZAMORA16014/28/11

SUBBED / MZAMORA16034/28/11

K-Delilah-36 / FADAIR11574/30/11

Custodian / DMOORE08455/2/11

In Lab / RHAYES08455/2/11

K-Delilah-36 / SDAVIS15425/2/11

P1101605-005.03

Page 1 of 2Intenal Chain of Custody SummaryPrinted 5/19/11 12:27 6 of 25
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Columbia Analytical Services, Inc.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101605Battelle

JPL GW Mon 2Q11/G486090

Tests

7196A

SMO / MZAMORA16014/28/11

P-37 / MZAMORA16024/28/11

In Lab / SANDERSON16104/28/11

P-37 / SANDERSON17184/28/11

P1101605-005.04

8270C SIM

SMO / MZAMORA16014/28/11

SUBBED / MZAMORA16034/28/11

K-Delilah-36 / FADAIR11574/30/11

Custodian / DMOORE15355/4/11

In Lab / SJONES15355/4/11

K-Delilah-36 / DMOORE16095/4/11

P1101605-006.01

7196A

SMO / MZAMORA16014/28/11

P-37 / MZAMORA16024/28/11

In Lab / SANDERSON16104/28/11

P-37 / SANDERSON17184/28/11

Page 2 of 2Intenal Chain of Custody SummaryPrinted 5/19/11 12:27 7 of 25
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Sample Acceptance Check Form
Client: Battelle Work order: P1101605

Project: JPL GW. Mon. 2Q11 / G486090
Sample(s) received on: 4/28/11 Date opened: 4/28/11 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 2 °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

1000ml AG NP

1000ml AG NP

125mL Plastic NP

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

P1101605-005.01
P1101605-005.02
P1101605-005.03

  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

P1101605-001.01
P1101605-002.01
P1101605-002.02
P1101605-003.01
P1101605-004.01

5/11/11 12:32 PMP1101605_Battelle_JPL GW. Mon. 2Q11 _ G486090.xls - Page 1 of 2
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Sample Acceptance Check Form
Client: Battelle Work order: P1101605

Project: JPL GW. Mon. 2Q11 / G486090
Sample(s) received on: 4/28/11 Date opened: 4/28/11 by: MZAMORA

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

Description pH * pH pH (Presence/Absence) Comments

500mL AG NP

125mL Plastic NP

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

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

P1101605-005.04
P1101605-006.01

5/11/11 12:32 PMP1101605_Battelle_JPL GW. Mon. 2Q11 _ G486090.xls - Page 2 of 2
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project Name: JPL GW Mon 2Qll 
Project Number: G486090 
Sample Matrix: WATER 

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

Sample Name Lab Code 

MW-4-5 Pl101605-00l 
MW-4-4 Pl101605-002 
MW-4-3 Pl101605-003 
MW-4-2 Pl101605-004 
MW-4-l Pl101605-005 
EB-4-4/28I1l P 11 0 1605-006 
Method Blank Pl101605-MB 

Report By:SAnderson 

Analytical Report 

Chromium, Hexavalent 

Dilution 
PQL MDL Factor 

0.010 0.003 
O.OlO 0.003 
O.OlO 0.003 
O.OlO 0.003 
O.OlO 0.003 
0.010 0.003 
0.010 0.003 

Date: 

Service Request: P 11 0 1605 
Date Collected: 04128111 
Date Received: 04/28111 

Units: mg/L (ppm) 
Basis: NA 

Date/Time 
Analyzed Result 

04/28111 16:45 NO 
04/28111 16:45 NO 
04/28111 16:45 NO 
04/28111 16:45 NO 
04/28111 16:45 NO 
04/28111 16:45 NO 
04128111 16:45 NO 

Result 
Notes 

10 of 25
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBI 

CCB2 

QAlQC Report 

Battelle 

JPL OW Mon 2Qll1 0486090 

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: PIIOl605 

Date Analyzed: 04/28/11 

Result 

ND 
ND 
ND 

Approved By: --~L-(;~~~~~~-/-~~----- Date: _4;--f-.!j;~qLJ.-/t-I-L1-
ICCBMDUl20594 U-

Pl101605wetSAl.xls - genqccbl 4129/l1 WBMIX.XLT 

11 of 25
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Client: 
Project: 

Title: 
Analyte: 

Method: 
Units: 

Sample Name 

ICV 

CCVI 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

JPL OW Mon 2QII 10486090 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L(ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0509 

0.0509 

0.0501 

P II 0 1605wetSA I.xls • genqccv 4/29111 

Service Request: PIIOl605 

Date Analyzed: 04/28111 

Percent 
Recovery 

102 

102 

100 

Acceptance 
Criteria 

90-110 

90-110 

90-110 

WBMDC.XLT 

12 of 25
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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 Mon 2Qll 
G486090 
WATER 

Laboratory Control Sample 
Pl101605-LCS 

Chromium, Hexavalent 

Approved By 

Report By:SAnderson 

QAlQC Report 

Service Request: 
Date Collected: 
Date Received : 

Date Extracted: 
Date Analyzed: 

Pl101605 
NA 
NA 
NA 
04/28111 

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 

13 of 25
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Allalyte 

Battelle 
JPL GW Man 2Q11 
G486090 
WATER 

MW-4-4 
P 110 1605-002MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

QAlQC Report 

Service Request: P1101605 
Date Collected: 04/28/11 
Date Received: 04/28/11 

Date Extracted: NA 
Date Analyzed: 04/28/11 

Matrix Spike/Duplicate Matrix Spike Summary 

P1101605-002DMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0422 0.0422 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

84 84 73-119 

Approved By -----+-I~\-JLlLIW~U=-------f.12~3~~=--- Date: 

Report By:SAnderson 

Relative 
Percent Result 

Difference Notes 

<1 

14 of 25
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I 
52 

I pH Run Log 
Service Request #(s): /'//(i/00C;, '(?{J"? 

----~~~~---)r-~----~---------------------------------

I Time: 
Sample 

I pH 2 Buffer 

pH 4 Buffer 

pH 7 Buffer 

I pH 10 Buffer ~ 
Slope Prep.Run # 

Z'~/D 
----" .. ""-

Run# 
, ; 

I 

"" ~ 

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

I pH adjustment:(5) 7196A,(6) 7199 (Note method # In cOlum_n_18_b_e_le_d_#_)_....,.. __ .,..-____ .,..-___ -. 

Temp.oC 

I 

I 

I pH Adjustments:~7196A: Diluted/Conc H2S04 -"--'-"-~--'-_ 

~ 7199A: Diluted NaOH ____ _ 
Comments: 

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

* Soil or Solid prep: 1 :1(wtvol) with DI water: ** Samples receiyed past recommended hold time. 

I Date buffers and filling solution changed: __ ---'i,i ...... !..J.,/!;.,.:;;I;--/../;.,.:;;i 1_1 ____________ _ 

I 
Note: ATC probe use;';JQerefore, temperature correction calculation is not necessary. 

( i/i /' 

Analyst: __ '-'-·~.J...;;/...::.I_/--:-;-_____ _ 
Cj/" 11/4 

Reviewer: ____ ..L~-.:-. ______ _ p~~.XLS 

I 
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Hexavalent Chromium (Liquids) 

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

I Concenrration mg/L 0.00 0.01 0.05 0.1 o. '19'll9 f't:';S ~ Absorbance (0 540 nm o.oa) /), () IJ aOS7- o,/L4 

- ~ 
Corrected 

Sample "-r Absorbance Abs. Results - QA/QC - %R J....... .. Sample # Vol.(mL) Dilution Bkg. 17i; 540nm (minus bkg.) mglL IRPD 

~1 JGa 1();>1j - / lUJ2JO Or Cf?jO O.([1JO 0 (){K)/ijZ; JOitflj~ 

L2 J~tv tJl {)S-/Y}J? -- V ()~O! il. {) 71? O.{)~ (J,u¢7 /d~~aj;' I -- ~ (', 

~3 j'l)b ....-" I 0/11)0 /)j tJlJu Q.(//){} tJtw/~ Lc>tf6~ 

~4 itS tJ) CJlj /,1iZ1 - Iv o.tl2JO OIO~? UrOCfr OJ 0'/13 jO..?'/:/) 
/ ,'( \ 

~5 /t/tJ~7 v 2,tl I -- If/ O.CO! ""C4d.'ft:?A /~(},@I 0.00(03 LeJ.aJ§; !7iV;:Z L 

--- ~"'14 P ~6 -'-1.. () / Jl£ OIG·;1/; V- a. (}:J! 'u/;:ot/# OtO~t2:J g-'1~(/ III (§.), tJ£f, 

~7 -1... (j I NSI) I v () OlR (J.OY?l+ W'l~) 
.... i/~ 

oJX) ! tJ.Otffj - of, 

118 - -£01 ~)J, - 1/,/ 0. me; !)ttJO/ VICJO/ O{I/O?;, "La a)5. 0. '" 

~9 _j 5' 'II: -.01 II~ d~MPffM -' V tI.O(}O /J,o:}t:; #,085 OA)XY JO:J-xj(, 
.0 I .-.~-, ~ / - iV /J,02I0 L? O7lo o,{tJ{) 01 a:ol-ct~ ~c (/() ~ :::> 

), ~ 

~ -r; () I -- V adl)O! tJ,0025 l)!t70'~ o. a:JZc-r.-!' L. {; / co :> ill ::::> 

12 "-.; - c."" 0 I - V /),0120 {J,tfl}O c).CUO 0. azJlssi ~ 0. ro __ <> _/( 

1~3 av f 0) o:;fJP fl,1 - r/ o ll!J 0 o.oY.) o,CS'fS ")O~ /Udc:i : Le. '-, 

14 rrfJl f 
/(J~O{jO ().U1JO {)~ u'LX) rJ.1 WOI-\~ Lo>oz;~s - ,(/ 

15 /bU:;,-t,·tJ / --- v Va rflJ( ')" .I tJ.&JO o{JvO o· ca.!! ~s-t .L a U2J? 
116 / GiJ1 v/ () I I -' VoJooC o .. ?VO! {).O/O tJ, [Jo8'l1 / 

117 -r -/ () I A5(},oc:A ~I ~I' i ---- / volaJv lIt (J!it:j tJ~tJ~ o,v9;S 
I pH Requirement: Method 7196A (2 ± O.5)C)t Samples filtered prior to pH adjustment 

/" .' _ . • (1),.; • • /' 

ICV/CCV spiked wIth Q,l) ml of '77,,{- lOI'7{OOI t 50 ml of pH adjusted DI WATER (T.\'.= (itO':;, ppm) 

MSIMSD spiked with 0.05 ml of SJ.44t-l&I/O;?' 110 ml of pH adjusted sample (T.V.= 0.05 ppm) 

I LCS spiked with 0.2 ml of t '[ 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
Verification-Standard Spiked 0 I J; rnl of \>. @TC -I' 10 ml of sample (T.V.= 0,0:' ppm) 

1 
Comments: 

Prepared By: -~f----:li!>r----

I Analyzed By: --'="'L-'9;>":::;?--

Reviewed By: __ -'--~_ 

Date/Time: 

Date/Time: 

Date: 

IIi 
fl 

~ 
' .J 

/1 ~ fCc .j) 

Cr6LIQ.xls 

" 
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Hexavalent Chromium (Liquids) eff:>[ Columbia 74 
,..;...~ Analytical Services'" Method EPA 7196A 
rviceRequest#(s): i!I(}/fRas:'~ (c,[)l Run#: ,1yl{{1r 

Stock#: >J4-();!Z'2110_::5 :r;y't;o.~ gl'.:,,?/zi)Z_prePRun#: -- c .' 
IIItv/ccv#: '2Zlf -/()!S:IO 0 Iii 1/:;;; IVl~ f!.t' 3/.eez)j L Cone. H 2S04 Lot#: tau;., t/41-:J C('~l 
.. Coloring Reagent Ref#: ~? tf~cfl/l>7It)c/ fiX/' >' 6/1 s;:j/ 

Working Curve: I Prep Diiution N4 0.05/50 0.25/50 0.5/50 Corr. Coeff. 

l Concentration maiL 0.00 0.01 0.05 0.1 
C??iW9~tJ/ > Absorbance rg;;, 540 nm (). (jJ{) (;). 0/1' Ot Ps-r d.lkl 

- ,i Corrected 

Sample 
DilUtiO: "-

Absorbance Abs. Results - QA/QC - %R - Sample # Vol.(mL) Bkg. (ci:: 540nm (minus bkg.) mgiL IRPJ;).., 

~ /6~ 7--! 0 1/II~a.lh 7tlD/AP (,/ a&r.iJ o iJt; t1 0.060 t1'0c<r S3~1 / ?i/ - . v,,{/ - 1:.), Q 
'; 

" -r-?o/ ~ - tI (), tJQ.-~ (),OCb' 0, rot) {;(lji~l. L_C', c() ~ 
~ 0, I ~~ 

!) 
'C:> 

?f![ , j ---2, () ( tiS (j. () ,1ft ~ - L../ Orct:J;J. o. tJ:jC) O,O?O . 0,0;;;6(/ gg1~ Ih 
-Jr --;;;01 - t,." O.COJ 01 {)Od tJ. C;C(J o/at:V~-S: r- do 62- I:'> 

III .-.' /~ V ~ (rV~ o f OC;/J 1/1/1 - V lL?tct) O,{);l ().Ct;7 0, ()s:rJ) ~ /L{)(~ ./1' /7 • _.:> ~ 

15 (J(;/33 Xl t...--- V d6[() (). (ruC) O~{)DO w 000!55 to,c/O: p 
{;/' (-- 7 

~7 I 

It - ~ , 
9 ~ I 

It ~ -
I~ I / fJ 11 .. ", /\ 

It "" 
.J/iJd ~V;' /I( ){ Iht ({N 

"" 
I Z I 13 

I' '" '" I " I 

II pH Requirement: Method 7196A (2 ± 0.5), ~, Samples mtered prior to pH adjustment 
T ']J '_ ,(4'10 . 1 '= f!, OS Ie\ /CCV spIked wIth 0, viS ml of fli lor).JOfJ( l' 50 ml of pH adjusted DI '" ATER (T.\. ppm) 

MS/lVISD spiked with 0.05 ml of-;'Vf-b·N.f,/iO:) i 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

l LCS spiked with 0.2 ml of I t 50 ml of pH adjusted DI Water (T.V.= 0.04 ppm) 
, -erification-Standard Spiked 0, '3 ml of ~/ @ 'to i 10 ml of sample (T.V.= C/O '., ppm) 

Comments: 

Prepared By: --...L..:t.~--- Date/Time: 

Date/Time: 

Date: 

J Cr6LIQ.xls 
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----3~/jL) - 0?'tj):i()//OD C __ ;='/1 £If/]!O litl7cL .. ___ . _~.-------~.-. ~ 
.. >tJ~~-&j~kj(£J2 _____ . ___ n_~(?& / ~_. __ ?!iL~ __ f~'it=0~ 
~i"-----------S!--~~---h-L--~ .. /~j/,:='?~2~______ _________ _ 
,~ ----.. --.-------~XC_.:?12ji-il---... .. -...... ---------------.---------~------~----.---- .. ~ 

··.-!fif~=i~:~;<~J()//[I()~/;()~~)~5~ .-
_____________ £{(-1.l:)IP1_ {/~/ . -_II)T ~_(e~!'_2(? ___ 

-- .--------,--!iXI'..'--1;/ci! {} / / 

.. _3/il{l-~_3~~(l3 0 11 V {! 1/IJ/)I~~f;;//&7r;t1---
L ,v AI ;ilraJ:( c! ~rfj)1/ or; [J1>l9'sldO 

"----------~--- --------------~-- .. -....... . ..•...... ... "r,' ..... -.. -........... . 
·______ ______ J}iC!j1J'2~t:41:1· I'e ._~kv L ~~jt{T/ ________ _ 

__________ _____ J!Li'-G~~/.}~ t!t~ ~.._ .______________ __ ....__________ 
~-------------c--kl/~~---"=2/{-/!/. . , ..... ,--------.--.---- .. -- ..-,-------

.3/i~tJ~---ifji{-J;3.t9Z7!{J/. -iilllli(ll~~jiJX;c~= 
_ _ _____ ~ ---d--Pili(;J1d~CCl ..... ....'27JC!tJY_~_-f ___ ~2(£'2 -_C?L~ __ 
__ .. _ ..... : __ . _____ .. _C[L ... M~_ t(;IT .tl3Lt:SP ___ ~.-........... -.. ,---.. ------ ...... -.--

__ K~P .... ~.- ... . 7/;30 (I! 
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Dissolve O,5g l,5-Diphcnylcarbohydrazide (EMD ;Jrl:):,'31 
cxp:/i ::;) in 100 mL Methanol (B&.T '- ?A7c;t;L::'exp:17(:/,:], 
Add l,) 1 L volumetric flask containing 500 mL DI water + 
5,6 mL cone, H2S04 (EMD "'". 7~~j exp ,I Bring 
lip to volume wi D1 H20; mix and degas, 

.' .. (/ ' 

5l}t(· () i (g /! (i/ /{v(/9~1/! l~~vrf ... 

{! / /1~L- :5iJ'1 OJ< d8 II O,? (101/0 /;tc lI'-r / (ccxl 3/ j;;: j t 
100M 'f',{J/I;fIJ1119bZJ /JT (9<37/) 
0/; J/t/IY 
5d4~ 01-(SS [f 0:) 

o.:p;j mL Ref','ZJ../"IUI'-J!CUI G c, !/l) exp: J/JA;lt. up to 100 
mI. with pH adJusted (pH=.-5: 0C1 \ ), degassed DI Water, 
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