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LABORATORY REPORT 


May 1�, 2011 

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

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

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 P1101607. 

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 
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Client:  Battelle      CAS Project No: P1101607 
Project: JPL-GW-2Q11 / G005862 / JPL GWM      
___________________________________________________________________________________ 
 

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: P1101607
Project ID: JPL-GW-2Q11 / G005862 / JPL GWM

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

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-13 P1101607-001 Water 4/28/2011 08:43 X X X

MW-5 P1101607-002 Water 4/28/2011 12:33 X

DUPE-6-2Q11 P1101607-003 Water 4/28/2011 13:00 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: P1101607Battelle

JPL-GW-2Q11/G005862 / JPL GWM

Tests

P1101607-001.01

SMO / MZAMORA16114/28/11

SUBBED / MZAMORA16114/28/11

K-Delilah-36 / FADAIR11584/30/11

In Lab / RHAYES10255/2/11

K-Delilah-36 / SDAVIS15425/2/11

P1101607-001.02

521

SMO / MZAMORA16114/28/11

SUBBED / MZAMORA16114/28/11

K-Delilah-36 / FADAIR11584/30/11

Custodian / DMOORE08455/2/11

In Lab / RHAYES08455/2/11

K-Delilah-36 / SDAVIS15425/2/11

P1101607-001.03

7196A

SMO / MZAMORA16114/28/11

P-37 / MZAMORA16114/28/11

In Lab / SANDERSON16204/28/11

P-37 / SANDERSON17184/28/11

P1101607-001.04

8270C SIM

SMO / MZAMORA16114/28/11

SUBBED / MZAMORA16114/28/11

K-Delilah-36 / FADAIR11584/30/11

Custodian / DMOORE15355/4/11

In Lab / SJONES15355/4/11

K-Delilah-36 / DMOORE16095/4/11

P1101607-002.01

7196A

SMO / MZAMORA16114/28/11

P-37 / MZAMORA16114/28/11

In Lab / SANDERSON16204/28/11

P-37 / SANDERSON17184/28/11

P1101607-003.01

7196A

SMO / MZAMORA16114/28/11

P-37 / MZAMORA16114/28/11

In Lab / SANDERSON16204/28/11

P-37 / SANDERSON17184/28/11

Page 1 of 1Intenal Chain of Custody SummaryPrinted 5/19/11 12:27 6 of 23
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Sample Acceptance Check Form
Client: Battelle Work order: P1101607

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

1000ml AG NP

1000ml AG NP

125mL Plastic NP

500mL AG NP

125mL Plastic NP

125mL Plastic NP

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

P1101607-003.01

  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

P1101607-001.01
P1101607-001.02
P1101607-001.03
P1101607-001.04
P1101607-002.01

5/11/11 12:37 PMP1101607_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-2Qll 
Project Number: G005862 1 JPL GWM 
S2mple Matrix: WATER 

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

Sample Name 

MW-13 

MW-5 

DUPE-6-2QII 
Method Blank 

Lab Code 

PII 01607-00 I 
PI 101607-002 
PII01607-003 
PII01607-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 

Service Request: P1I01607 
Date Collected: 04/28/11 
Date Received: 04128111 

Units: mg/L (ppm) 
Basis: NA 

DatelTime 
Analyzed Result 

04128111 16:45 0.009 
04128111 16:45 NO 
04128/11 16:45 NO 
04/28111 16:45 NO 

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

Approved By Date: 

Report By: SAnderson 

Result 
Notes 

J 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBI 

CCB2 

QA/QC Report 

Battelle 

JPL-GW-2QII / G005862 / JPL GWM 

Initial and Continuing Calibration Blank (rCB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

PQL 

0.010 
0.010 
0.010 

MDL 

0.003 
0.003 
0.003 

Approved By: --I-A-'<..!!~'-=-'L.>"--=_-.l-g--'.'k17'1-tL _____ Date: 
ICCBMDUI20594 0 

PII01607wetSAl.xls· genqccbl 4/29111 

Service Request: P II 0 1607 

Date Analyzed: 04/28/11 

Result 

ND 
ND 
ND 

WBMD('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-2QII / G005862 / JPL GWM 

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 

Approved By: --+--\.-1D~~~~Z------>"l-,Vf1;L.. ___ Date: 
CCVIA/120594 U-

P I 10 I 607wetSA I .xls • genqccv 4/29/1 I 

Service Request: PII01607 

Date Analyzed: 04128111 

Percent 
Recovery 

102 

102 

100 

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: 

Analyte 

Battelle 
JPL-GW-2Q11 
G005862 / JPL GWM 
WATER 

Laboratory Control Sample 
Pl101607-LCS 

Chromium, Hexavalent 

QAJQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

P1101607 
NA 
NA 
NA 
04/28111 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0413 103 90-110 

Approved By ---+-~~auc-,----=-__ --,,12---71"p== __ - Date: 

Report By:SAnderson 

Result 
Notes 
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COLUMBIA ANALYTICAL SERVICES, INC. 

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

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

MW-13 
P1101607-001MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

QAJQC Report 

Service Request: PII01607 
Date Collected: 04/28111 
Date Received: 04128111 

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

Matrix Spike/Duplicate Matrix Spike Summary 

P1101607-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 0.0089 0.0518 0.0527 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

86 88 73-119 

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

Approved By Date: 

Report By: SAnderson 

Relative 
Percent Result 

Difference Notes 

2 
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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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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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Client:  Battelle      CAS Project No: P1101638 
Project: JPL GW Mon 2Q11 / G486090      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on May 2, 2011 and were stored in accordance with the 
analytical method requirements.  Please refer to the sample acceptance check form for additional information. The 
results reported herein are applicable only to the condition of the samples at the time of sample receipt. 
 
Hexavalent Chromium by EPA Method 7196A 
 
No anomalies were encountered during this analysis. 
____________________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their entirety, and Columbia 
Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete report. 
 
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: P1101638
Project ID: JPL GW Mon 2Q11 / G486090

Date Received: 5/2/2011
Time Received: 16:00

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-12-5 P1101638-001 Water 5/2/2011 10:35 X

MW-12-4 P1101638-002 Water 5/2/2011 11:15 X

MW-12-3 P1101638-003 Water 5/2/2011 11:51 X

MW-12-2 P1101638-004 Water 5/2/2011 12:24 X

MW-12-1 P1101638-005 Water 5/2/2011 13:05 X

EB-5-5/2/11 P1101638-006 Water 5/2/2011 12:49 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1101638_Detail Summary_1105041618_RG.xls - DETAIL SUMMARY
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Acronyms

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

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

Qualifiers

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

Columbia Analytical Services, Inc.
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Columbia Analytical Services, Inc.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101638Battelle

JPL GW Mon 2Q11/G486090

Tests

P1101638-001.01

7196A

SMO / MZAMORA16035/2/11

P-37 / MZAMORA16045/2/11

In Lab / SANDERSON16165/2/11

P-37 / SANDERSON17155/2/11

P1101638-002.01

7196A

SMO / MZAMORA16035/2/11

P-37 / MZAMORA16045/2/11

In Lab / SANDERSON16165/2/11

P-37 / SANDERSON17155/2/11

P1101638-003.01

7196A

SMO / MZAMORA16035/2/11

P-37 / MZAMORA16045/2/11

In Lab / SANDERSON16165/2/11

P-37 / SANDERSON17155/2/11

P1101638-004.01

7196A

SMO / MZAMORA16035/2/11

P-37 / MZAMORA16045/2/11

In Lab / SANDERSON16165/2/11

P-37 / SANDERSON17155/2/11

P1101638-005.01

7196A

SMO / MZAMORA16035/2/11

P-37 / MZAMORA16045/2/11

In Lab / SANDERSON16165/2/11

P-37 / SANDERSON17155/2/11

P1101638-005.02

SMO / MZAMORA16045/2/11

P-37 / MZAMORA16045/2/11

In Lab / SANDERSON16165/2/11

P-37 / SANDERSON17155/2/11

P1101638-006.01

7196A

SMO / MZAMORA16035/2/11

P-37 / MZAMORA16045/2/11

In Lab / SANDERSON16165/2/11

P-37 / SANDERSON17155/2/11

Page 1 of 1Intenal Chain of Custody SummaryPrinted 5/4/11 16:10 6 of 24
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Sample Acceptance Check Form
Client: Battelle Work order: P1101638

Project: JPL GW. Mon. 2Q11 / G486090
Sample(s) received on: 5/2/11 Date opened: 5/2/11 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

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)

P1101638-005.02
P1101638-006.01

  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

P1101638-001.01
P1101638-002.01
P1101638-003.01
P1101638-004.01
P1101638-005.01

5/9/11 9:15 AMP1101638_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 Man 2Q11 
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-12-5 PII01638-001 0.010 0.003 
MW-12-4 PII01638-002 0.010 0.003 
MW-12-3 PI 101638-003 0.010 0.003 
MW-12-2 Pl101638-004 0.010 0.003 
MW-12-1 PI 101638-005 0.010 0.003 
EB-5-5/2111 PII01638-006 0.010 0.003 
Method Blank Pl101638-MB 0.010 0.003 

Approved By Date: 

Report By:SAnderson 

Service Request: P1101638 
Date Collected: 05/02111 
Date Received: 05/02111 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 05/02111 16:50 ND 
NA 05/02111 16:50 ND 
NA 05/02111 16:50 ND 
NA 05/02111 16:50 ND 
NA 05/02111 16:50 ND 
NA 05/02111 16:50 ND 
NA 05/02111 16:50 ND 

Result 
Notes 
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Client: 
Project: 

Title: 
Analyte: 

Method: 
Units: 

Sample Name 

ICB 

CCBI 

CCB2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

JPL GW Mon 2QII 1 G486090 

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: PIIOl638 

Date Analyzed: 05/02111 

Result 

ND 
ND 
ND 

PIIOI638wetSAl.xls· genqccbl 5/3/11 WBMIX.XLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Client: Battelle 

Project: JPL GW Man 2QII 1 G486090 

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

Analyte: Chromium, Hexavalent 

Method: 7196A 

Units: mg/L (ppm) 

True 
Sample Name Value Result 

ICV 0.0500 0.0501 

CCVI 0.0500 0.0492 

CCV2 0.0500 0.0492 

Service Request: PIIOl638 

Date Analyzed: 05/02111 

Percent Acceptance 
Recovery Criteria 

100 90-110 

98 90-110 

98 90-110 

Approved By: _d<t+-l-4la~'AkL-"--=--L.:-R~~ ___ Date: --=-?~J~+L-I-
CCVIA/120594 a 7 I 

P II 0 I 638wetSA I.xls • genqccv 5/3/11 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 2Q11 
G486090 
WATER 

Laboratory Control Sample 
Pl101638-LCS 

Chromium, Hexavalent 

QAJQC Report 

Service Request: Pl101638 
Date Collected: NA 
Date Received: NA 

Date Extracted: NA 
Date Analyzed: 05/02111 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0415 104 90-110 

Approved By -------=-+--,l~~tfAtc~~~~-=---- Date: 

Report By: SAnderson 

Result 
Notes 
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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-12-1 
P1101638-005MS 

Test Notes: 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By:SAnderson 

QAJQC Report 

Service Request: P1101638 
Date Collected: 05/02111 
Date Received: 05/02111 

Date Extracted: NA 
Date Analyzed: 05/02111 

Matrix SpikelDuplicate Matrix Spike Summary 

P1101638-005DMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0424 0.0424 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

85 85 73-119 

Relative 
Percent Result 

Difference Notes 

<1 
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53 
pH Run Log 

Sample I VWR lot # Slope Prep.Run # 
I pH 2 Buffer / I 

pH 4 Buffer- x Run# 
pH 7 Buffer u I pH 10 Buffer 

/ " 
pH in liquid: (1) 9040B, (2) 9040C pH in solid: (3) 9045C, (4) 9045D (Notemetnodnumberincolumnlabeled#below 

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

Sample Temp. °c 

I 

I 

I 

I 

I 

2.000 

4.000 

7.000 

pH Adjustments: 2(r196A: Diluted/Conc H2S04 (?ivll" ;'107';)"''1 EXP:---,-'-H-"--'--+-'--I 

= 7199A: Diluted NaOH EXP: ___ _ 
Comments: ------------------------------------------------------------

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

Date buffers and filling solution changed: J..j!?/;/ 
----~!~~,~--------------------------

Note: ATC probe used; (.h~/~f.q, ... /e, tem lure correction calculation .. is ~otnecessary. 

, /1 "~I;) / " , r ,. I J 

Analyst: . (l: Date: ~!./ t I, 

/ 7 II/') ;;;, If I 
Reviewer: {/ Y-f:!- Date: ~J3;//,fJ/ pH.XLS 

/ ;. 
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Hexavalent Chromium (Liquids) 

Working Curve: l Prep Dilution I NA 0.05/50 

I Concentration mail I 0.00 0.01 
Absorbance (g, 540 nm I {,J,OO(J (?, el/ 

0.25/50 
0.05 

;j, CQg 

Corrected 
Abs. 

(minus bkg.) 

{j, {illD 

0.5/50 

0.1 
(9.1/~? 

ICV/CCV spiked with O,J>~ ml of :f2Jjr/1J6'Jt1 ()f ml of pH adjusted Dr WATER (T.V.= 0, t'S ppm) 

MSIMSD spiked with 0.05 ml of 'j"'J..itrO'J--U//O/:;110 ml of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of ___ --r-' 50 n;lff pH adjusted Dr Water (T.V.= 0.04 ppm) 
erification-Standard Spiked b \ 1; ml of • I l:); f{! t 10 ml of sample (LV.= 0 ~f ppm) 

Comments: 

Prepared By: --+--I-P-fr---,---

Analyzed By: -----l,~'lIt__'_---

Date/Time: 

Date/Time: 

Date: 

I CorT'. Coeff. 

lOr ?f'?J'jJ 7a . 

Cr6LIQ.xls 
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I 

II 
i 

I 
I 

1,! 
t~ ,,1 ! 

i 71 

Columbia 
Analytical Services'" 

Hexavalent Chromium (Liquids) 

Method EPA 7196A 
Run#: __ '::::'-)J~----,['_L\.:--.,. ~_~:rLI _' __ _ 
Prep Run#:, _____ ~----

Conc. H 2S04 Lot#:---'-'~.:......::_~_t.:::.~_'__k....LU~ 

Working Curve. 

I i \.c \ I Corrected 

i Sample I \$ :...\ Absorbance, Abs. 
I Vol.(mL) I Dilutio~ \ Bks. I (mmus bkg.) I 

ll"/ 1'\'1') t/llt~)I/V Jr, ~,II J 1/,,/'1 I} l)/l; II 
'// '--"' -,"' '. - -, i I V It' / I t L", L,'tiL-

I '~ 
i 

Results -

ms/L 

76 

Ii , 
, • .c..~ I!--------------f----i-----i--,!-----;-----r-----+--='''"'" ".,:-",,---f------

I'~" 

pH Requirement: ~:e:hod 7196A (2 .= ~:5~. h ~amples mter,~d prior to pH adjustm~nt, )' 
ICV/CCV spiked with 0, (/ \ ml of ->,N10f> lOi.l! 1 ~O ml of pH aUJusted DI WATER (T.' ,= v. (,~ ppm) 

MS!.MSD spiked with 0.05 ml ofi7-'"1-0Z,2J5!1()J:,.- 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

~ LCS spiked with 0.2 ml of : 50 Il,ll of pH adjusted DI Water (T,V.= 0.Q4 ppm) 
'Verification'Standard Spiked C ,~l ml of .J,/ (t.. 1a - 10 ml of sample (T. ".: C i 0/1 ppm) 
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11).,./1-.,. ! /0 ( L-/~ft;/1/ I 
Y ; . 
~/ 

/0/6)JO 
, IC'ljl / 

,/A5V 

5:tif~ /00&/1/00/ 
~ :=-. 

. (~05 1111 PyndlJ1C-':+-cilrbox,ddcl1vck /i(/., At'Qu/ 

.. . L2J!I t~5.1K '_". ~;rl! JI/J;Li U i' :'\ ( ) ( ) I ) 
:vN ater. 

&XI' "/~J~?t~C/ 

5Pf-/{)(Jr;7/ {;Z;~ 
~- ~-

,(j5 111; 
( .. :[(?Zt.I!~. 
\\ ~\l cr 

r::l/ ,..., . 
. c::/-/ ' 

IGCIlVlll' 

I 
-1---- I 
( , 

\ ?~1 [) 

~J f 
f '- __ ">-

) up 1(; 5(J() 

-LlL/ 
, I I 

[} 

.,..\ 
/ ... -

I / ' 
l-~ 
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I -;'.::5 

b}~lv__~1tt-j01S1 fiR.,).. . If} 0 ffiM So f,J{}tI/« IV 
.
! ' '( )fI! __ ~_ 
~--CT-f1V--
I (),1 SO: ~,~a2S0J (}\1o.1hrlcl''::-8d: L,ct 'i/I-I:2~«;l},' s.:'''·I: ,I 

l). " ! r "'I 

to lOu ml w' Dr WatG. 

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

~IJWiO .. 5)1~ IJOJlqsL I-i / ((1/ LA & -f 7 i <' c·'71~/jYII1 
_}Jrv 0, s-ill1.'i(tj-()'IOfO"rt?,-/ (! v~//'i t"fPt j fir, /c~/;;;o/() ) 

: / if [/ J1{i jd I /) r 
_ b?/ ( /I/; 5'/;6 

c) nf) j 
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1"1 

1--

_'Jc{, J-1A 
t' __ ~,_) 

-J;2{/, - )/t1t {:!O~ 
·~.t /( .~1!;"(/1 /' _ , 

IN llll(! d{ic;/ 
~TJ; !7u /{'c:// CP ,l At~/ " ~{)Cb ~C ( <q:rl ;11/ 
[£7 T ~ ,j3/;5/~;-
67-/. '7 /.2,0/1 ~ 
5Pt/ ~ //OyOO (-
---'~' --~-

0'.5000 g MB'I?i (Aldrich !Jl~Vj~?r;;f_ :Exp: s/ 1/1'1) L11' 
f o J 001111 wi DJ Water. Plus 0.5 ml Cone. J j,Se ) I IfI'vI{) IfttlJS;{j / 

c-'X/J.' J//!""I!J.j 

q.f ; l;/h (!u 
I 

~lllllC 5?t( ~ lit! S/ (I ~. IN)t! /11l! ;iJll;5. . .•. ~ 
.).J/~;'/H /} ~II~ '1 U (tttl () if t; n '£"331) fl/.. /6 /11 /!l/Jt(OJJ~ 
· J1'/ 6.9'{ ~ P.1JI OOC: fUf: /fJ(J3(1/ 

.(tfP : J C )).3/) I 

.. 9~ ~ \ l \ ?~\ a C\ 

c ];;:() 1 Na2S03 err Baker Lot ilIJ10627; Exp: 8/31114) up to 
/ [HI 1111 \\/ 111 Water. 
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" 

f·' 
1 

i , 
1 

1-" 
I 

c::- 1/ j (\~) ,----; / II' l) Ii /' 1,/1 (, / /~ \(',! . -/" 
J~Q(I---- )-:7'- V{ l, ' /1 / ,->'- l 

, '1--" • --.----

,h7Ylif ;/;; C;o i( (eND Iff;P Sf/) A/ !/lyj~~ 
/!L)/J(B:;:2~tTl{/(/I'J7) 2S0;1t / /JI. {A:J{j! ,_= 
Uj )/}/)II}!l~1l-7 (/, 
EX/ .;;; I-~) 1/1 d 

~L)jij -' (; ?()3-I / / Cs: I (J II AJ Ii {~(6 i 
.. ..:.........., , I 

?t( / (j1t? :;-ell 
Pr1Cl'fzZ/1;c IPl~1rC_c; CGCI< U,j/- / 
I ;2Scl fijl, (I{/"-f/ ([It; ~ 5: 
!,c'T'~ {)CJ ~ (-!C (; :,x/c-/{) 

L4!' 3/; /.)f:>/d--
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,/ /-;, / 

, , 
i 

-:J 1/' ('i i I 
,- ,\, j /i // / ,:.;- / / /! //' , '7 / - i'/ /1/ II"~ ',/,_1 
~),::-/-t/I - ~,' 1-/ ,/ _ ) / / L-V""" ,',,' f) /C I (.! 

,/(/;//,-, // /)//;/<' 11.-/ / ;-1'1/1') ,/ i :J,,;-J,), ;:;;;'" ;" l'\,,' ItO / ,', ,/1 "7 ) -! /11/1 ~,~ / (C(' ___ '; rC: f ,1/",' /(//V ,> l'~ - ,c ',i t / I /(.'(/; 

)"\J--- (/1/" /; , 
,) _ V! l ~.-\ __ 

•. ! 

'-, , 
o.jj:j mL Ref 9-'f'[U\ "'I vi) I (f c' I;;l) exp: J/p"I'l-- up to 100 

1111 with pH adJusted (pH== 0\,'),(.\ \ ), degassed DI Water. 

"I 
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Client:  Battelle      CAS Project No: P1101639 
Project: JPL-GW-2Q11 / G005862 / JPL GWM      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on may 2, 2011 and were stored in accordance with the 
analytical method requirements.  Please refer to the sample acceptance check form for additional information. The 
results reported herein are applicable only to the condition of the samples at the time of sample receipt. 
 
Hexavalent Chromium by EPA Method 7196A 
 
No anomalies were encountered during this analysis. 
____________________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their entirety, and Columbia 
Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete report. 
 
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: P1101639
Project ID: JPL-GW-2Q11 / G005862 / JPL GWM

Date Received: 5/2/2011
Time Received: 16:00

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-1 P1101639-001 Water 5/2/2011 10:27 X

DUPE-5-2Q11 P1101639-002 Water 5/2/2011 10:35 X

MW-9 P1101639-003 Water 5/2/2011 13:04 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1101639_Detail Summary_1105041619_RG.xls - DETAIL SUMMARY
3 of 24
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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: P1101639Battelle

JPL-GW-2Q11/G005862 / JPL GWM

Tests

P1101639-001.01

7196A

SMO / MZAMORA16125/2/11

P-37 / MZAMORA16125/2/11

In Lab / SANDERSON16165/2/11

P-37 / SANDERSON17155/2/11

P1101639-002.01

7196A

SMO / MZAMORA16125/2/11

P-37 / MZAMORA16125/2/11

In Lab / SANDERSON16165/2/11

P-37 / SANDERSON17155/2/11

P1101639-003.01

7196A

SMO / MZAMORA16125/2/11

P-37 / MZAMORA16125/2/11

In Lab / SANDERSON16165/2/11

P-37 / SANDERSON17155/2/11

Page 1 of 1Intenal Chain of Custody SummaryPrinted 5/4/11 16:13 6 of 24
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Sample Acceptance Check Form
Client: Battelle Work order: P1101639

Project: JPL-GW-2Q11 / G005862/JPL GWM
Sample(s) received on: 5/2/11 Date opened: 5/2/11 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

       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

P1101639-001.01
P1101639-002.01
P1101639-003.01

5/10/11 3:16 PMP1101639_Battelle_JPL-GW-2Q11 _ G005862_JPL GWM.xls - Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project Name: lPL-GW-2Qll 
Project Number: G005862 1 lPL GWM 
Sample Matrix: WATER 

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

Sample Name 

MW-l 
DUPE-S-2QII 
MW-9 
Method Blank 

Approved By 

Report By:SAnderson 

Lab Code 

PII01639-001 
PII01639-002 
Pl101639-003 
PllOI639-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 

Date: 

Service Request: P1101639 
Date Collected: 05/02111 
Date Received: 05/02111 

Units: mg/L (ppm) 
Basis: NA 

Date DatelTime 
Extracted Analyzed Result 

NA OSI02/11 16:S0 ND 
NA OSI02111 16:S0 ND 
NA OSI02111 16:S0 ND 
NA OSI02111 16:S0 ND 

Result 
Notes 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 

Analyte: 

Method: 

Units: 

Sample Name 

ICB 

CCBI 

CCB2 

QAlQC Report 

Battelle 

JPL-GW-2QII I G005862 I 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: PIIOl639 

Date Analyzed: 05102/11 

Result 

ND 
ND 
ND 

Approved By: --+-~tt+baf-->oL.V'A[L.~--t->'-"R~~ ____ Date: -1-P"'TM~V _ 
!CCBMbU120594 () 

PIIOI639wetSAl.xls· genqccb! 5/3/!! WBM!X.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-OW-2QII 10005862 I JPL OWM 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium. Hexavalent 

7196A 

mg/L (ppm) 

True 
Value 

O.OSOO 

0.0500 

0.0500 

Result 

O.OSOI 

0.0492 

0.0492 

Approved By: _____ ~~ _____ 1~~~. 
CCViA:t20j94 -U~-

P 11 0 1639\vetSA I.xls - genqccv ),/3/11 

Service Reqnest: P 11 0 1639 

Date Analyzed: OS!02/11 

Percent Acceptance 
Recovery Criteria 

100 90-110 

98 90-110 

98 90-110 

WR~lIX.XLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

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

Laboratory Control Sample 
Pl101639-LCS 

Chromium, Hexavalent 

Approved By 

Report By:SAnderson 

QAlQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted : 
Date Analyzed : 

PI101639 
NA 
NA 
NA 
05/02111 

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 

Result 
Notes 

Date: 5~VI 
--------~i~~-------------------------
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project Name: JPL-GW-2Qll 
Project Number: G005862 1 JPL GWM 
Sample Matrix: WATER 

Sample Name: MW-l 
Lab Code: PII01639-001MS 
Test Notes : 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By:SAnderson 

QAlQC Report 

Service Request: Pl101639 
Date Collected: 05/02111 
Date Received: 05/02111 

Date Extracted: NA 
Date Analyzed: 05/02111 

Matrix Spike/Duplicate Matrix Spike Summary 

PII01639-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0406 0.0415 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

81 83 73-119 

Relative 
Percent Result 

Difference Notes 

2 
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53 
pH Run Log 

Sample I VWR lot # Slope Prep.Run # 
I pH 2 Buffer / I 

pH 4 Buffer- x Run# 
pH 7 Buffer u I pH 10 Buffer 

/ " 
pH in liquid: (1) 9040B, (2) 9040C pH in solid: (3) 9045C, (4) 9045D (Notemetnodnumberincolumnlabeled#below 

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

Sample Temp. °c 

I 

I 

I 

I 

I 

2.000 

4.000 

7.000 

pH Adjustments: 2(r196A: Diluted/Conc H2S04 (?ivll" ;'107';)"''1 EXP:---,-'-H-"--'--+-'--I 

= 7199A: Diluted NaOH EXP: ___ _ 
Comments: ------------------------------------------------------------

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

Date buffers and filling solution changed: J..j!?/;/ 
----~!~~,~--------------------------

Note: ATC probe used; (.h~/~f.q, ... /e, tem lure correction calculation .. is ~otnecessary. 

, /1 "~I;) / " , r ,. I J 

Analyst: . (l: Date: ~!./ t I, 

/ 7 II/') ;;;, If I 
Reviewer: {/ Y-f:!- Date: ~J3;//,fJ/ pH.XLS 

/ ;. 
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Hexavalent Chromium (Liquids) 

Working Curve: l Prep Dilution I NA 0.05/50 

I Concentration mail I 0.00 0.01 
Absorbance (g, 540 nm I {,J,OO(J (?, el/ 

0.25/50 
0.05 

;j, CQg 

Corrected 
Abs. 

(minus bkg.) 

{j, {illD 

0.5/50 

0.1 
(9.1/~? 

ICV/CCV spiked with O,J>~ ml of :f2Jjr/1J6'Jt1 ()f ml of pH adjusted Dr WATER (T.V.= 0, t'S ppm) 

MSIMSD spiked with 0.05 ml of 'j"'J..itrO'J--U//O/:;110 ml of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of ___ --r-' 50 n;lff pH adjusted Dr Water (T.V.= 0.04 ppm) 
erification-Standard Spiked b \ 1; ml of • I l:); f{! t 10 ml of sample (LV.= 0 ~f ppm) 

Comments: 

Prepared By: --+--I-P-fr---,---

Analyzed By: -----l,~'lIt__'_---

Date/Time: 

Date/Time: 

Date: 

I CorT'. Coeff. 

lOr ?f'?J'jJ 7a . 

Cr6LIQ.xls 
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I 

II 
i 

I 
I 

1,! 
t~ ,,1 ! 

i 71 

Columbia 
Analytical Services'" 

Hexavalent Chromium (Liquids) 

Method EPA 7196A 
Run#: __ '::::'-)J~----,['_L\.:--.,. ~_~:rLI _' __ _ 
Prep Run#:, _____ ~----

Conc. H 2S04 Lot#:---'-'~.:......::_~_t.:::.~_'__k....LU~ 

Working Curve. 

I i \.c \ I Corrected 

i Sample I \$ :...\ Absorbance, Abs. 
I Vol.(mL) I Dilutio~ \ Bks. I (mmus bkg.) I 

ll"/ 1'\'1') t/llt~)I/V Jr, ~,II J 1/,,/'1 I} l)/l; II 
'// '--"' -,"' '. - -, i I V It' / I t L", L,'tiL-

I '~ 
i 

Results -

ms/L 

76 

Ii , 
, • .c..~ I!--------------f----i-----i--,!-----;-----r-----+--='''"'" ".,:-",,---f------

I'~" 

pH Requirement: ~:e:hod 7196A (2 .= ~:5~. h ~amples mter,~d prior to pH adjustm~nt, )' 
ICV/CCV spiked with 0, (/ \ ml of ->,N10f> lOi.l! 1 ~O ml of pH aUJusted DI WATER (T.' ,= v. (,~ ppm) 

MS!.MSD spiked with 0.05 ml ofi7-'"1-0Z,2J5!1()J:,.- 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

~ LCS spiked with 0.2 ml of : 50 Il,ll of pH adjusted DI Water (T,V.= 0.Q4 ppm) 
'Verification'Standard Spiked C ,~l ml of .J,/ (t.. 1a - 10 ml of sample (T. ".: C i 0/1 ppm) 
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11).,./1-.,. ! /0 ( L-/~ft;/1/ I 
Y ; . 
~/ 

/0/6)JO 
, IC'ljl / 

,/A5V 

5:tif~ /00&/1/00/ 
~ :=-. 

. (~05 1111 PyndlJ1C-':+-cilrbox,ddcl1vck /i(/., At'Qu/ 

.. . L2J!I t~5.1K '_". ~;rl! JI/J;Li U i' :'\ ( ) ( ) I ) 
:vN ater. 

&XI' "/~J~?t~C/ 

5Pf-/{)(Jr;7/ {;Z;~ 
~- ~-

,(j5 111; 
( .. :[(?Zt.I!~. 
\\ ~\l cr 

r::l/ ,..., . 
. c::/-/ ' 

IGCIlVlll' 

I 
-1---- I 
( , 

\ ?~1 [) 

~J f 
f '- __ ">-

) up 1(; 5(J() 

-LlL/ 
, I I 

[} 

.,..\ 
/ ... -

I / ' 
l-~ 
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I -;'.::5 

b}~lv__~1tt-j01S1 fiR.,).. . If} 0 ffiM So f,J{}tI/« IV 
.
! ' '( )fI! __ ~_ 
~--CT-f1V--
I (),1 SO: ~,~a2S0J (}\1o.1hrlcl''::-8d: L,ct 'i/I-I:2~«;l},' s.:'''·I: ,I 

l). " ! r "'I 

to lOu ml w' Dr WatG. 

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

~IJWiO .. 5)1~ IJOJlqsL I-i / ((1/ LA & -f 7 i <' c·'71~/jYII1 
_}Jrv 0, s-ill1.'i(tj-()'IOfO"rt?,-/ (! v~//'i t"fPt j fir, /c~/;;;o/() ) 

: / if [/ J1{i jd I /) r 
_ b?/ ( /I/; 5'/;6 

c) nf) j 
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1"1 

1--

_'Jc{, J-1A 
t' __ ~,_) 

-J;2{/, - )/t1t {:!O~ 
·~.t /( .~1!;"(/1 /' _ , 

IN llll(! d{ic;/ 
~TJ; !7u /{'c:// CP ,l At~/ " ~{)Cb ~C ( <q:rl ;11/ 
[£7 T ~ ,j3/;5/~;-
67-/. '7 /.2,0/1 ~ 
5Pt/ ~ //OyOO (-
---'~' --~-

0'.5000 g MB'I?i (Aldrich !Jl~Vj~?r;;f_ :Exp: s/ 1/1'1) L11' 
f o J 001111 wi DJ Water. Plus 0.5 ml Cone. J j,Se ) I IfI'vI{) IfttlJS;{j / 

c-'X/J.' J//!""I!J.j 

q.f ; l;/h (!u 
I 

~lllllC 5?t( ~ lit! S/ (I ~. IN)t! /11l! ;iJll;5. . .•. ~ 
.).J/~;'/H /} ~II~ '1 U (tttl () if t; n '£"331) fl/.. /6 /11 /!l/Jt(OJJ~ 
· J1'/ 6.9'{ ~ P.1JI OOC: fUf: /fJ(J3(1/ 

.(tfP : J C )).3/) I 

.. 9~ ~ \ l \ ?~\ a C\ 

c ];;:() 1 Na2S03 err Baker Lot ilIJ10627; Exp: 8/31114) up to 
/ [HI 1111 \\/ 111 Water. 
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" 

f·' 
1 

i , 
1 

1-" 
I 

c::- 1/ j (\~) ,----; / II' l) Ii /' 1,/1 (, / /~ \(',! . -/" 
J~Q(I---- )-:7'- V{ l, ' /1 / ,->'- l 

, '1--" • --.----

,h7Ylif ;/;; C;o i( (eND Iff;P Sf/) A/ !/lyj~~ 
/!L)/J(B:;:2~tTl{/(/I'J7) 2S0;1t / /JI. {A:J{j! ,_= 
Uj )/}/)II}!l~1l-7 (/, 
EX/ .;;; I-~) 1/1 d 

~L)jij -' (; ?()3-I / / Cs: I (J II AJ Ii {~(6 i 
.. ..:.........., , I 

?t( / (j1t? :;-ell 
Pr1Cl'fzZ/1;c IPl~1rC_c; CGCI< U,j/- / 
I ;2Scl fijl, (I{/"-f/ ([It; ~ 5: 
!,c'T'~ {)CJ ~ (-!C (; :,x/c-/{) 

L4!' 3/; /.)f:>/d--
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,/ /-;, / 

, , 
i 

-:J 1/' ('i i I 
,- ,\, j /i // / ,:.;- / / /! //' , '7 / - i'/ /1/ II"~ ',/,_1 
~),::-/-t/I - ~,' 1-/ ,/ _ ) / / L-V""" ,',,' f) /C I (.! 

,/(/;//,-, // /)//;/<' 11.-/ / ;-1'1/1') ,/ i :J,,;-J,), ;:;;;'" ;" l'\,,' ItO / ,', ,/1 "7 ) -! /11/1 ~,~ / (C(' ___ '; rC: f ,1/",' /(//V ,> l'~ - ,c ',i t / I /(.'(/; 

)"\J--- (/1/" /; , 
,) _ V! l ~.-\ __ 

•. ! 

'-, , 
o.jj:j mL Ref 9-'f'[U\ "'I vi) I (f c' I;;l) exp: J/p"I'l-- up to 100 

1111 with pH adJusted (pH== 0\,'),(.\ \ ), degassed DI Water. 

"I 
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Client:  Battelle      CAS Project No: P1101655 
Project: JPL GW Mon 2Q11 / G486090      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on May 3, 2011 and were stored in accordance with the 
analytical method requirements.  Please refer to the sample acceptance check form for additional information. The 
results reported herein are applicable only to the condition of the samples at the time of sample receipt. 
 
Hexavalent Chromium by EPA Method 7196A 
 
No anomalies were encountered during this analysis. 
____________________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their entirety, and Columbia 
Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete report. 
 
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: P1101655
Project ID: JPL GW Mon 2Q11 / G486090

Date Received: 5/3/2011
Time Received: 15:41

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-23-5 P1101655-001 Water 5/3/2011 07:38 X

MW-23-4 P1101655-002 Water 5/3/2011 08:11 X

MW-23-3 P1101655-003 Water 5/3/2011 08:43 X

MW-23-2 P1101655-004 Water 5/3/2011 09:11 X

MW-23-1 P1101655-005 Water 5/3/2011 09:44 X

EB-6-5/3/11 P1101655-006 Water 5/3/2011 09:31 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1101655_Detail Summary_1105041620_RG.xls - DETAIL SUMMARY
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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. 

4 of 24



 

 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 of 24



 

 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Columbia Analytical Services, Inc.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101655Battelle

JPL GW Mon 2Q11/G486090

Tests

P1101655-001.01

7196A

SMO / SSTAPLES16015/3/11

P-37 / SSTAPLES16025/3/11

P-37 / SSTAPLES16035/3/11

In Lab / SANDERSON16065/3/11

P-37 / SANDERSON17165/3/11

P1101655-002.01

7196A

SMO / SSTAPLES16015/3/11

P-37 / SSTAPLES16025/3/11

P-37 / SSTAPLES16035/3/11

In Lab / SANDERSON16065/3/11

P-37 / SANDERSON17165/3/11

P1101655-003.01

7196A

SMO / SSTAPLES16015/3/11

P-37 / SSTAPLES16025/3/11

P-37 / SSTAPLES16035/3/11

In Lab / SANDERSON16055/3/11

P-37 / SANDERSON17165/3/11

P1101655-004.01

7196A

SMO / SSTAPLES16015/3/11

P-37 / SSTAPLES16025/3/11

P-37 / SSTAPLES16035/3/11

In Lab / SANDERSON16055/3/11

P-37 / SANDERSON17165/3/11

P1101655-005.01

7196A

SMO / SSTAPLES16015/3/11

P-37 / SSTAPLES16025/3/11

P-37 / SSTAPLES16035/3/11

In Lab / SANDERSON16065/3/11

P-37 / SANDERSON17165/3/11

P1101655-005.02

SMO / SSTAPLES16025/3/11

P-37 / SSTAPLES16035/3/11

In Lab / SANDERSON16065/3/11

P-37 / SANDERSON17165/3/11

P1101655-006.01

7196A

SMO / SSTAPLES16015/3/11

Page 1 of 2Intenal Chain of Custody SummaryPrinted 5/4/11 16:14 6 of 24
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Columbia Analytical Services, Inc.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101655Battelle

JPL GW Mon 2Q11/G486090

Tests

P-37 / SSTAPLES16025/3/11

P-37 / SSTAPLES16035/3/11

In Lab / SANDERSON16065/3/11

P-37 / SANDERSON17165/3/11

Page 2 of 2Intenal Chain of Custody SummaryPrinted 5/4/11 16:14 7 of 24
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Sample Acceptance Check Form
Client: Battelle Work order: P1101655

Project: JPL GW Mon 2Q11 / G486090
Sample(s) received on: 5/3/11 Date opened: 5/3/11 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 5 °C

9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

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

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

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

  
12 Tubes:                 Are the tubes capped and intact?   

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

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

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

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

Receipt / Preservation

P1101655-001.01
P1101655-002.01
P1101655-003.01
P1101655-004.01
P1101655-005.01
P1101655-005.02
P1101655-006.01

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

5/10/11 3:21 PMP1101655_Battelle_JPL GW Mon 2Q11 _ G486090.xls - Page 1 of 1
8 of 24
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Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Prep Method: 
Analysis Method: 
Test Notes: 

Sample Name 

MW-23-5 
MW-23A 
:Y1W -23-3 
\~W-23-2 

'vIW-23-1 
EB-6-5/3/11 
Method Blank 

Approved By 

Report By: SAnderson 

COLUMBIA ANALYTICAL SERVICES, INC. 

Battelle 
JPL OW Man 2Q11 
0486090 
WATER 

None 
7196A 

Lab Code 

PI 101655-001 
PI 101655-002 
PI 101655-003 
PII01655-004 
PII01655-005 
PII01655-006 
PI101655-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 

Date: 

Service Request: PIIOl655 
Date Collected: 05/03111 
Date Received: 05/03111 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 05/03/11 16:45 ND 
NA 05/03/ II 16:45 ND 
NA 05/03/11 16:45 ND 
NA 05/03/1 1 16:45 ND 
NA 05/03111 16:45 ND 
NA 05/03/ II 16:45 ND 
NA 05/03/11 16:45 ND 

Result 
Notes 

9 of 24
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

rCB 

CCBI 

CCB2 

QNQCReport 

Battelle 

JPL GW Mon 2QII/ G486090 

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: PllOl655 

Date Analyzed: 05/03111 

Result 

ND 
ND 
ND 

Approved By: _XL-lFfttiL~~~~~~ ____ Date: -5.~/1;'f---I--I4Lf-'-
ICCBMDUI20594 U 

PIIOl655wetSAI.xls - genqccbl 5/4/11 WBMIX.XLT 
10 of 24
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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 2Qlli 0486090 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0499 

0.0499 

0.0508 

Service Request: PIIOl655 

Date Analyzed: 05/03111 

Percent Acceptance 
Recovery Criteria 

100 90-110 

100 90-110 

102 90-110 

Approved By: ------+---'J~~~~~Rn'-fI'L-&---- Date: _~I---4-M--L.:-I-
CCVIAll20594 U 

P 110 I 655wetSA I.xls " genqccv 5/4/11 WBMlJCXLT 

11 of 24
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
JPL GW Mon 2Q11 
G486090 
WATER 

Laboratory Control Sample 
P1101655-LCS 

Chromium, Hexavalent 

Approved By 

Report By:SAnderson 

QAJQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

Pll01655 
NA 
NA 
NA 
05/03111 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method 

None 7196A 

Date: 

True Value 

0.0400 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0430 108 90-110 

idtl 

Result 
Notes 

12 of 24
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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-23-1 
PII01655-005MS 

Test Notes: 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By: SAnderson 

QAJQC Report 

Service Request: PII01655 
Date Collected: 05/03111 
Date Received: 05/03111 

Date Extracted: NA 
Date Analyzed: 05/03111 

Matrix Spike/Duplicate Matrix Spike Summary 

PII01655-005DMS 

Spike Level Sample SP!ke Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0517 0.0517 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

103 103 73-119 

Relative 
Percent Result 

Difference Notes 

<1 

13 of 24
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~.; :-, f:( Columbia 
,. L=~ Analytical Services'" 54 

I pH Run log 
Service Request #(s): PI/ O/?!.Z? /~~& 

I Time: l) ~7J 
----~·~~'~~~~f--~~--------------------------------

Sample Slope Prep.Run # 

Q6,r2 Run# 

-I pH 2 Buffer 

pH 4 Buffer 

I 

I 

I 

I 
I 

I 
I 
I 

-
I 

I 

I 
I 

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

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

----------~--~--------~--------Sam Ie Temp. °C· Sample # pH Temp. °c 
------~--+----+--------~------~ 

H Adjustments: 196A: Diluted/Conc H2SO "-'-'-"---'-'--""--'_ 
L 7199A: Diluted NaOH ____ EXP: ___ _ 

Comments: ----------------------------------------------------------

* Soil or Solid prep: 1: 1 (wtvol) with DI water: ** Samples re· ei'vl d past recommended hold time. 

Date buffers and filling solution changed: 6: Q 
----~~~~-----------------------

Note: ATC probe used; therefore, temperature correctio 

Analyst S1~ 
R . ( .. /. ///J 

eVlewer: ~ 

calculation is not necessary. 
\ 

pH.xLS 

14 of 24
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Hexavalent Chromium (Liquids), 

77 

Workzng Curve, 

(2 ± . l1.: ' r to p ustment 

ICV/CCV spiked with 0.2 m! of 5Z'1-/~'(570ai(c~{t 50 ml of pH adjusted Dr WATER (LV.= (,OJ? ppm) 

MSIMSD spiked with 0.05 m! of :;i~t1.yz?gl(O<~ 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of : 50 Illl,3!' pH adjusted Dr Water (T." ,= O.O~ ppm) 
erificationStandard Spiked C/, ::; mlof (? It) r 10 ml of sample (T.V.= OJ 0 ':?ppm) 

comme~nts:] / 

'r 
Prepared By: -b-' t:.p=rf"-:7/''-\ --,:,-'-__ _ 

Analyzed By: l_;i(~/ 
Reviewed By: ¥ ~~-. +- I 

DatelTime: 

Date/Time: 

Date: 

Cr6LlQ.xls 

15 of 24
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,:5/ 9 ~/j3C!o-90P:~~-~_~~);;;~3)ilz-----90cl-~)/ {j ,071f L . 
0,0 c; i'~d P0X;~1q~---=1=C4Lk1'Kt! /4~~1;fL __ ~/jlf&~(S{ij/l{j r / U II} OCZ'ZK; Bi.£#1hJ
l' 060 m (_c::-i~~G'y1 ltd J:r·l2~ u o .--------------------- .. -._------------------------------- -
81 : ..J.:bJ1LJj-Q-~L ____________________________ _ 
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i I) 
JoL&J. iO 
I Vi;"~ 
~/ .. 

-\./ J'" 

IOJ;Jo 
/( f), 
'-t)V 
./l-

C/ 

"i21f~j DO (jI! 00 L ---,~05 ml jlvridincA-cLlrboxaldehvch. Ali., AC'>'(u/ 
. .. j.Pj!fi5.:1K. __ ....... :ExP. ·~;;-jJllf)-) up 1(1 :;()() Ill! \\ 1)[ 

··vVatcl 

~. - - . 

~:9.'f ~·/t){}h/ (/(/? 

(\ .051111 FvriCl\ne-if-carDoxaidCl'lVc1l' Tr!.£ 
( .. ~-T62"'fV& ... _ .. _..:l:xp. ~i)tl/ / ') ) up ((l :;()() Illl II i) i 
\Vater. 

c;J9LI~ /(J()I;;/IJ(J2:> N6711 2/;:7 
0.5000 g MBTIJ (Aldrich _'i~~i~J?f):: Yxp: ~ 1?/ILf' I lip . 

to 1001111 wi DJ Water. Plus O.,'i 1111 Cone. II,S(), etv!/J i-tt,;?6'-1/j C:?V"4'/~ 

C~:f y:?;V /{{1/ 9cr,/C. 
/00/;///1 {C~t: f { v, 

01/ )1/0 d7~-=/b 

UI( ( lie): 54 LfLj .. 7·-L/ 

(1{:\'vJ O~ill{~~/_S \\c:~ 
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I' 

~ i 
i' 

't 

'. '/11~ I 

,', I 

/' 

-'-:'::5"-

- Dissolve U.5g 1.5-Diphcnylcarbohydrazide (EM,D ~.((/:>-:;'3! 
cxp:// ,:;) in 100 mL Methanol (B&.T c !-'7';f;i:" exp:L:/';/,:). 
/\dd t(l 1 L volumetric flask containing 500 mL Dl water + 
5.6 !TIL cone, H2S04 (EMD "",,' -;.~v: exp:' ,.,:/;",,). Bring 

lip to volume wi DI H20; mix and degas. 

/l ' 
,(:;::V/c/ ' q/-;;r.c..J / 
C/,A ,'~'-- / // 

- I I 

" "~I " '/ 
, v~l ~I'- /1,/ /f4~ (/-I 

:59'! {}i.jfS//{i/ /(){J{4tf? C~b+ 
{f' / /1Sl:--- j!JLf -QiX d8710 ~ (I 00 ~7 11,11 C/ (flf' > {:7Cr :5 /t j; 2 J( 
IO(lM, 'f,',f/l ;fiJftl9Z-?J IJT (9137/) 
{lfl ( J /1 II?/ 

Sd-li~ 01(~ [( 0;) 

o.Jjj mL RehZLf-{() \ 1.)) 0iJ I G' c, I/L,\ exp: J!J-vIZ- up to 100 
m1. with pH adjusted (pH= o\,J,L\ \ ), degassed DI Water. 
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_ 1;"'1, [fJJrfZ ~~·)\.n )'f! ]y,tPiA/rJ5 Jk!Jt) )~ (i'i! vn ': 
.,/ t)~/~/y; /&'[1.; 02 8 1/ h () '7: 7 (~ 'J L, 1 'f7J ('b) -CrfjY(jt11c1 
~iH1JJ rlj,r) ljlffll~'1 a -J~ Jl')1~ \ ~ 'N "i (51 8 ,?, 1::17 i)~ '7 :u 
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2f?;;j~J)V (/71/J('/JI/'k7 ,~);8L Jb~ (;n~77 Ao,; if) 2~_r)) 'vV>>!'ij 

"+1- )Jl;lJ};J tJ l;J/Jttt ! 0 1 ) [( h 0 / )1{y 
/,~ 

-e / !,~//1 I '0lX3 
/ ' /7/J,yj , I ,,' ---1/-J 
, I,L-IJ ~ '// 

-. C)ZI/~/(/ /tv/~s;c fit A ,l/YL:J!J:' {!;;} {I{ll;! 
[~;?/J5/~":~ I (,hRc:,h (/)~el)' j,tf) 1;; )tLoi)'-JJ{/t2r;~ 

, /?vs 21/ /:)/ f~ () J/ cjt!'J7(} -" /f-;{iJ; 
/lin/ h 'f, 

,----e-~~/J -&t 
'---1, / / /! // 

, , // rJ-/;/- cFJJ i' 0-1 ,'/L~vj /)/(:7 .;H.../- ( [/ 

'/It/vli ~(]/:':/5h ?11(A(7 ~/ //f/:,/) ()/?I/~j~/ ,/ L-- !jl, ' _ :,/ {/ ,'-/ ,~ 
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Client:  Battelle      CAS Project No: P1101656 
Project: JPL-GW-2Q11 / G005862 / JPL GWM      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on May 3, 2011 and were stored in accordance with the 
analytical method requirements.  Please refer to the sample acceptance check form for additional information. The 
results reported herein are applicable only to the condition of the samples at the time of sample receipt. 
 
Hexavalent Chromium by EPA Method 7196A 
 
No anomalies were encountered during this analysis. 
____________________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their entirety, and Columbia 
Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete report. 
 
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: P1101656
Project ID: JPL-GW-2Q11 / G005862 / JPL GWM

Date Received: 5/3/2011
Time Received: 15:41

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-10 P1101656-001 Water 5/3/2011 10:24 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1101656_Detail Summary_1105041621_RG.xls - DETAIL SUMMARY
3 of 23
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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: P1101656Battelle

JPL-GW-2Q11/G005862 / JPL GWM

Tests

P1101656-001.01

7196A

SMO / SSTAPLES16135/3/11

P-37 / SSTAPLES16135/3/11

In Lab / SANDERSON16175/3/11

P-37 / SANDERSON17165/3/11

Page 1 of 1Intenal Chain of Custody SummaryPrinted 5/4/11 16:14 6 of 23
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Sample Acceptance Check Form
Client: Battelle Work order: P1101656

Project: JPL-GW-2Q11 / G005862 / JPL GWM
Sample(s) received on: 5/3/11 Date opened: 5/3/11 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 5 °C

9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

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

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

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

  
12 Tubes:                 Are the tubes capped and intact?   

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

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

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

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

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

Receipt / Preservation

P1101656-001.01

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

5/10/11 3:27 PMP1101656_Battelle_JPL GW Mon 2Q11 _ G005862_JPL GWM.xls - Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC. 

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

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

Sample Name 

MW-IO 
Method Blank 

Approved By 

Report By:SAnderson 

Lab Code 

P1101656-001 
P1101656-MB 

Analytical Report 

Chromium, Hexavalent 

Service Request: P1101656 
Date Collected: 05/03111 
Date Received: 05/03111 

Units: mg/L (ppm) 
Basis: NA 

Dilution Date Date/Time 
Analyzed PQL MDL Factor Extracted 

0.010 0.003 
0.010 0.003 

Date: 

NA 
NA 

05/03/11 16:45 
05/03/11 16:45 

Result 

NO 
NO 

Result 
Notes 

8 of 23
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Client: 
Project: 

Title: 
Analyte: 

Method: 
Units: 

Sample Name 

ICB 

CCBI 

CCB2 

Approved By: 

ICCBMDUI20594 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC Report 

Battelle 

JPL-OW-2Qll /0005862/ JPL OWM 

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: PlI01656 

Date Analyzed: 05/03/11 

Result 

ND 

ND 

ND 

PI IOl656wetSAI.xls - genqccbI 5/4111 WBMIX.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-2QII / G005862 / JPL GWM 

Initial and Continuing Calibration Verification (ICV and CCV) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

True 
Value 

0.0500 

0.0500 

0.0500 

Result 

0.0499 

0.0499 

0.0508 

Service Request: PIIOl656 

Date Analyzed: 05/03/11 

Percent Acceptance 
Recovery Criteria 

100 90-110 

100 90-110 

102 90-110 

Approved By: _~L......"-'aAVL:!...lL.."-=--_1-,---'1tL:=:AJL-=--____ Date: ---I-~/4~h'-l-l-l-
CCVIAll20594 U 

P II 0 I 656wetSA I.xls - gengccv 5/4/11 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 
IPL-GW-2Q1l 
G005862 1 JPL GWM 
WATER 

Laboratory Control Sample 
PllOl656-LCS 

Chromium, Hexavalent 

Report By: SAnderson 

QAJQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

PllOl656 
NA 
NA 
NA 
05/03/11 

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 

0.0430 108 90-110 

Result 
Notes 

11 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
'Test Notes: 

Analyte 

Battelle 
lPL-GW-2Q11 
G005862 / JPL GWM 
WATER 

MW-10 
P1101656-001MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By:SAnderson 

QAJQC Report 

Service Request: Pl101656 
Date Collected: 05/03111 
Date Received: 05/03111 

Date Extracted: NA 
Date Analyzed: 05/03/11 

Matrix Spike/Duplicate Matrix Spike Summary 

P1101656-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0447 0.0447 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

89 89 73-119 

Relative 
Percent Result 

Difference Notes 

<1 

12 of 23
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~.; :-, f:( Columbia 
,. L=~ Analytical Services'" 54 

I pH Run log 
Service Request #(s): PI/ O/?!.Z? /~~& 

I Time: l) ~7J 
----~·~~'~~~~f--~~--------------------------------

Sample Slope Prep.Run # 

Q6,r2 Run# 

-I pH 2 Buffer 

pH 4 Buffer 

I 

I 

I 

I 
I 

I 
I 
I 

-
I 

I 

I 
I 

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

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

----------~--~--------~--------Sam Ie Temp. °C· Sample # pH Temp. °c 
------~--+----+--------~------~ 

H Adjustments: 196A: Diluted/Conc H2SO "-'-'-"---'-'--""--'_ 
L 7199A: Diluted NaOH ____ EXP: ___ _ 

Comments: ----------------------------------------------------------

* Soil or Solid prep: 1: 1 (wtvol) with DI water: ** Samples re· ei'vl d past recommended hold time. 

Date buffers and filling solution changed: 6: Q 
----~~~~-----------------------

Note: ATC probe used; therefore, temperature correctio 

Analyst S1~ 
R . ( .. /. ///J 

eVlewer: ~ 

calculation is not necessary. 
\ 

pH.xLS 
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Hexavalent Chromium (Liquids), 

77 

Workzng Curve, 

(2 ± . l1.: ' r to p ustment 

ICV/CCV spiked with 0.2 m! of 5Z'1-/~'(570ai(c~{t 50 ml of pH adjusted Dr WATER (LV.= (,OJ? ppm) 

MSIMSD spiked with 0.05 m! of :;i~t1.yz?gl(O<~ 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

LCS spiked with 0.2 ml of : 50 Illl,3!' pH adjusted Dr Water (T." ,= O.O~ ppm) 
erificationStandard Spiked C/, ::; mlof (? It) r 10 ml of sample (T.V.= OJ 0 ':?ppm) 

comme~nts:] / 

'r 
Prepared By: -b-' t:.p=rf"-:7/''-\ --,:,-'-__ _ 

Analyzed By: l_;i(~/ 
Reviewed By: ¥ ~~-. +- I 

DatelTime: 

Date/Time: 

Date: 

Cr6LlQ.xls 
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,:5/ 9 ~/j3C!o-90P:~~-~_~~);;;~3)ilz-----90cl-~)/ {j ,071f L . 
0,0 c; i'~d P0X;~1q~---=1=C4Lk1'Kt! /4~~1;fL __ ~/jlf&~(S{ij/l{j r / U II} OCZ'ZK; Bi.£#1hJ
l' 060 m (_c::-i~~G'y1 ltd J:r·l2~ u o .--------------------- .. -._------------------------------- -
81 : ..J.:bJ1LJj-Q-~L ____________________________ _ 
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i I) 
JoL&J. iO 
I Vi;"~ 
~/ .. 

-\./ J'" 

IOJ;Jo 
/( f), 
'-t)V 
./l-

C/ 

"i21f~j DO (jI! 00 L ---,~05 ml jlvridincA-cLlrboxaldehvch. Ali., AC'>'(u/ 
. .. j.Pj!fi5.:1K. __ ....... :ExP. ·~;;-jJllf)-) up 1(1 :;()() Ill! \\ 1)[ 

··vVatcl 

~. - - . 

~:9.'f ~·/t){}h/ (/(/? 

(\ .051111 FvriCl\ne-if-carDoxaidCl'lVc1l' Tr!.£ 
( .. ~-T62"'fV& ... _ .. _..:l:xp. ~i)tl/ / ') ) up ((l :;()() Illl II i) i 
\Vater. 

c;J9LI~ /(J()I;;/IJ(J2:> N6711 2/;:7 
0.5000 g MBTIJ (Aldrich _'i~~i~J?f):: Yxp: ~ 1?/ILf' I lip . 

to 1001111 wi DJ Water. Plus O.,'i 1111 Cone. II,S(), etv!/J i-tt,;?6'-1/j C:?V"4'/~ 

C~:f y:?;V /{{1/ 9cr,/C. 
/00/;///1 {C~t: f { v, 

01/ )1/0 d7~-=/b 

UI( ( lie): 54 LfLj .. 7·-L/ 

(1{:\'vJ O~ill{~~/_S \\c:~ 
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I' 

~ i 
i' 

't 

'. '/11~ I 

,', I 

/' 

-'-:'::5"-

- Dissolve U.5g 1.5-Diphcnylcarbohydrazide (EM,D ~.((/:>-:;'3! 
cxp:// ,:;) in 100 mL Methanol (B&.T c !-'7';f;i:" exp:L:/';/,:). 
/\dd t(l 1 L volumetric flask containing 500 mL Dl water + 
5.6 !TIL cone, H2S04 (EMD "",,' -;.~v: exp:' ,.,:/;",,). Bring 

lip to volume wi DI H20; mix and degas. 

/l ' 
,(:;::V/c/ ' q/-;;r.c..J / 
C/,A ,'~'-- / // 

- I I 

" "~I " '/ 
, v~l ~I'- /1,/ /f4~ (/-I 

:59'! {}i.jfS//{i/ /(){J{4tf? C~b+ 
{f' / /1Sl:--- j!JLf -QiX d8710 ~ (I 00 ~7 11,11 C/ (flf' > {:7Cr :5 /t j; 2 J( 
IO(lM, 'f,',f/l ;fiJftl9Z-?J IJT (9137/) 
{lfl ( J /1 II?/ 

Sd-li~ 01(~ [( 0;) 

o.Jjj mL RehZLf-{() \ 1.)) 0iJ I G' c, I/L,\ exp: J!J-vIZ- up to 100 
m1. with pH adjusted (pH= o\,J,L\ \ ), degassed DI Water. 
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- /, I ... ( , ,. ( II b tb 'Jka 
i (z!jt}t~1 h: JIJ ' cnq I/"Jcha //bZ) '\ h oSL H I ~ I 

_ 1;"'1, [fJJrfZ ~~·)\.n )'f! ]y,tPiA/rJ5 Jk!Jt) )~ (i'i! vn ': 
.,/ t)~/~/y; /&'[1.; 02 8 1/ h () '7: 7 (~ 'J L, 1 'f7J ('b) -CrfjY(jt11c1 
~iH1JJ rlj,r) ljlffll~'1 a -J~ Jl')1~ \ ~ 'N "i (51 8 ,?, 1::17 i)~ '7 :u 

-; '~} /(1) /)L/Jj 0 Iri~(7 t 
2f?;;j~J)V (/71/J('/JI/'k7 ,~);8L Jb~ (;n~77 Ao,; if) 2~_r)) 'vV>>!'ij 

"+1- )Jl;lJ};J tJ l;J/Jttt ! 0 1 ) [( h 0 / )1{y 
/,~ 

-e / !,~//1 I '0lX3 
/ ' /7/J,yj , I ,,' ---1/-J 
, I,L-IJ ~ '// 

-. C)ZI/~/(/ /tv/~s;c fit A ,l/YL:J!J:' {!;;} {I{ll;! 
[~;?/J5/~":~ I (,hRc:,h (/)~el)' j,tf) 1;; )tLoi)'-JJ{/t2r;~ 

, /?vs 21/ /:)/ f~ () J/ cjt!'J7(} -" /f-;{iJ; 
/lin/ h 'f, 

,----e-~~/J -&t 
'---1, / / /! // 

, , // rJ-/;/- cFJJ i' 0-1 ,'/L~vj /)/(:7 .;H.../- ( [/ 

'/It/vli ~(]/:':/5h ?11(A(7 ~/ //f/:,/) ()/?I/~j~/ ,/ L-- !jl, ' _ :,/ {/ ,'-/ ,~ 
.. '" ,'i'-:;; 5!>11j1:}//7!/ 
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Client:  Battelle      CAS Project No: P1101667 
Project: JPL GW Mon 2Q11 / G486090      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on May 3, 2011 and were stored in accordance with the 
analytical method requirements.  Please refer to the sample acceptance check form for additional information. The 
results reported herein are applicable only to the condition of the samples at the time of sample receipt. 
 
Hexavalent Chromium by EPA Method 7196A 
 
No anomalies were encountered during this analysis. 
____________________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their entirety, and Columbia 
Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete report. 
 
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: P1101667
Project ID: JPL GW Mon 2Q11 / G486090

Date Received: 5/4/2011
Time Received: 12:47

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-11-5 P1101667-001 Water 5/4/2011 08:10 X

MW-11-4 P1101667-002 Water 5/4/2011 08:45 X

MW-11-3 P1101667-003 Water 5/4/2011 09:25 X

MW-11-2 P1101667-004 Water 5/4/2011 09:58 X

MW-11-1 P1101667-005 Water 5/4/2011 10:44 X

EB-7-5/4/11 P1101667-006 Water 5/4/2011 10:25 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1101667_Detail Summary_1105111023_RG.xls - DETAIL SUMMARY
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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: P1101667Battelle

JPL GW Mon 2Q11/G486090

Tests

P1101667-001.01

7196A

SMO / MZAMORA12575/4/11

P-37 / MZAMORA12575/4/11

In Lab / SANDERSON13195/4/11

P-37 / SANDERSON15105/4/11

P1101667-002.01

7196A

SMO / MZAMORA12575/4/11

P-37 / MZAMORA12575/4/11

In Lab / SANDERSON13195/4/11

P-37 / SANDERSON15105/4/11

P1101667-003.01

7196A

SMO / MZAMORA12575/4/11

P-37 / MZAMORA12575/4/11

In Lab / SANDERSON13195/4/11

P-37 / SANDERSON15105/4/11

P1101667-004.01

7196A

SMO / MZAMORA12575/4/11

P-37 / MZAMORA12575/4/11

In Lab / SANDERSON13195/4/11

P-37 / SANDERSON15105/4/11

P1101667-005.01

7196A

SMO / MZAMORA12575/4/11

P-37 / MZAMORA12575/4/11

In Lab / SANDERSON13195/4/11

P-37 / SANDERSON15105/4/11

P1101667-006.01

7196A

SMO / MZAMORA12575/4/11

P-37 / MZAMORA12575/4/11

In Lab / SANDERSON13195/4/11

P-37 / SANDERSON15105/4/11

Page 1 of 1Intenal Chain of Custody SummaryPrinted 5/11/11 10:45 6 of 23
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Sample Acceptance Check Form
Client: Battelle Work order: P1101667

Project: JPL GW. Mon. 2Q11 / G486090
Sample(s) received on: 5/4/11 Date opened: 5/4/11 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

125mL Plastic NP

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

P1101667-006.01

  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

P1101667-001.01
P1101667-002.01
P1101667-003.01
P1101667-004.01
P1101667-005.01

5/11/11 10:47 AMP1101667_Battelle_JPL GW. Mon. 2Q11 _ G486090.xls - Page 1 of 1
7 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Battelle 
Project Name: JPL GW Mon 2QII 
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-II-5 P1101667-001 0.010 0.003 
MW-II-4 PI 101667-002 0.010 0.003 
MW-II-3 PII01667-003 0.010 0.003 
MW-II-2 PI 101667-004 0.010 0.003 
MW-11-1 PI 101667-005 0.010 0.003 
EB-7-5/4/11 PI 101667-006 0.010 0.003 
Method Blank PI 101 667-MB 0.010 0.003 

Date: 

Report By:SAnderson 

Service Request: Pl101667 
Date Collected: 05/04111 
Date Received: 05/04111 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 05/04111 14:30 ND 
NA 05/04111 14:30 ND 
NA 05/04111 14:30 ND 
NA 05/04111 14:30 ND 
NA 05/04111 14:30 ND 
NA 05/04111 14:30 ND 
NA 05/04111 14:30 ND 

Result 
Notes 

8 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBI 

CCB2 

QAlQC Report 

Battelle 

JPL GW Mon 2QII / G486090 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mglL (ppm) 

PQL 

0.010 
0.010 
0.010 

MDL 

0.003 
0.003 
0.003 

Service Request: PIIOl667 

Date Analyzed: 05/04111 

Result 

ND 
ND 
ND 

Approved By: -¥-+---V\;,Ut-\:f-V'.AU~.L --+--'---'R ~---,\-"----- Date: -Ij----l-------+fo L-'-<-I / 
ICCBMDUI20594 0 

PI 10 I 667wetSA I.xls - genqcchl 5/5/11 WBMIX.XLT 
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

lCV 

CCVl 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC Report 

Battelle 

JPL GW Mon 2Qll 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 

0.0501 

0.0492 

0.0492 

P II 0 I 667wetSA I.xls - genqccv 5/5/11 

Service Request: PIIOl667 

Date Analyzed: 05/04111 

Percent Acceptance 
Recovery Criteria 

100 90-110 

98 90-110 

98 90-110 

WBMIX.XLT 
10 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
JPL GW Mon 2Qll 
G486090 
WATER 

Laboratory Control Sample 
PllOI667-LCS 

Chromium, Hexavalent 

Approved By 

Report By: SAnderson 

QAlQC Report 

Service Request: PI101667 
Date Collected: NA 
Date Received: NA 

Date Extracted: NA 
Date Analyzed: 05/04111 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Date: 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0396 99 90-110 

Result 
Notes 

11 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

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

Sample Name: 
Lab Code: 

MW-1l-5 
P1101667-001MS 

Test Notes: 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By:SAnderson 

QAJQC Report 

Service Request: P1101667 
Date Collected: 05/04/11 
Date Received: 05/04111 

Date Extracted: NA 
Date Analyzed: 05/04111 

Matrix Spike/Duplicate Matrix Spike Summary 

P1101667-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0448 0.0457 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

90 91 73-119 

Relative 
Percent Result 

Difference Notes 

2 

12 of 23
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&< Columbia 
c:.~ Analytical Services'" 55 

pH Run log 
Service Request #(5): j)//cJ/?Gi /-'" _-----'-'--:......:.-..:........1. ____________________ _ 

Time: (!J1!73 
Slope Prep.Run # 

i19f~1 
.-. 

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

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

pH adjustment:(5) 7196A,(6) 7199 (Note method # In column labeled # ) 
------~--~--~------~--------~ Sample Temp.oC Ie # H Temp.oC 

2.000 

pH Adjustments:~196A: Diluted/Conc H2S04 =---.I.J¥-~4.LI-

[ 7199A: Diluted NaOH ___ _ 

Comments: -----------------------------

* Soil or Solid prep: 1 :1(wtvol) with 01 water: ** Sampl!2eceived past recommended hold time. 

Date buffers and filling solution changed: --,-. -"b~ItZ..'--4-~-I-'-------------
Note: ATC probe used; t fore, temperature correclion calculation is not necessary. 

Analyst: --+_-:&~--,-,....--:-____ _ 

Reviewer: 
-----~~-----

Date: ~1i1 
Date:Y:7~ pH.xLS 

13 of 23



 

 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hexavalent Chromium (Liquids) 

78 

Working Curve: I Prep Diiution NA 0.05/50 0.25/50 0.5/50 Corl'. Coeff. 

I Concentration mg/L 0.00 0.01 0.05.L' 0.1 
(J, 9?fff' tl'/ l;. Absorbance (0 540 nm O·tPtl (/,0// ti, tl,"7r O,II¥ 

I ~ 
Corrected 

Sample ~ Absorbance Abs. Results - QAlQC-%R <-. 

( ... Sample # Vol.(mL) Dilution Bko-. (ii: 540nm (minus bkg.) mg/L IRPD 

I 1 vA joy1/! ( .- Iv tJ.()Jd o i,1z1tJ tP, t1VO t'tJt1. "5-$- a pt1g (J, /. 

:Jttl &,O,slllvt - -- v (J,a1t) tJ.1S-;t ~tj~7-1 {J1d..~O/ 11016 ·2 I V 

_3 
/~//J 

.........-
(.;/ v O,a/U o,tIOC) o,jJtJjJ t' ~JI..(~I '0 f1)2 /- I L.--"> 

..J4 jtf; ~,t'it/1I1 -,- v /aOtt) ·tJtJo/~1- ~J, (f?fj~71t flf":' '7/,0 

-5 /~t/7 -J 0/ -- V / t/, iJtl9 o,tyO "iT' -r'",,-I;' 
/), tJO ~tJOltJ~ Lv,dv3 

~61 ---/ tl (PIS tJrf).9 fJ/JJ1 -. V "'{J.Otxj tJ.CW ~·t151 o,o~£7/ 9t?f,; 7 ~ 
17 --i. tJ / ~fJ{) T I-

vIO.(}OC; ti·e.>;!. /J.OtfS-f tfl%Y ~ ;;10"L '-- c &0 
~8 

. 
-~2tJ/ '-- t/' >-- {lO(l/ tl·a/O IfJ.O(}O rJ. mo!s:;-~ 4t?12LS ~!, 

19 --7 tI ! tls:~ 0 ,());/I ~ - t/' tlCtO {) 0'''';;; . :1..- I 6,OE tJ,{Jfil 
10 -::5 0/ ~ 

V o(LtJO tJ,,00[7 (), ()JD (J, tlVlS-:-S-
II .-Lj tJ I - ../ iJl (}tJ[) 0,00/ cJ,tJO / t7L rvt??-: 11 ty, V, po7 

12 .\./ '-13 .. 0/ _. v tJ.ooo O.oe:o () coo o aJOISS-/ 
• ('{)/ / tJl tlgl'~'7 v v ~. tltJO {i,tJ.'!Jb tPt t/!:Z7 dtJfCP / 13 

......-

(wi - ~ v tJloa7 (!J. tIlJo I~ ') /,9. }0 tJ Ot?tJl£S - /tt7 7~',tJ/ /' (1 COD [J, jJtJO o.tV{J (}.ttJrJ/.f!:' 15 - ./ , (!eVZ {1/ot;/IAli ---- v (/ctJO tJ,(JSZ t7. og;z I ()/ tlW? 
r V ---- L/ fJ/O{)O {J, {/))U tJ.al~S<5: i 17 CC/!; fJ- fJ, !JI/{J 

-.. pH ReqUirement: Method 7196A (2 :t 0.:1), *§amples mtered prIOr to pH adjustment _____ 

I ICV/CCV spiked with 0;15 mlof ';J1f""'IOIOOOtl~?~o ml of pH adjusted Dr WATER (T.V.= L?,.. iJ :; ppm) 

MSIMSD spiked with 0.05 ml Of..:..-f3-lt~-6=:t-fg=Z::::::Ztl~?f=,....,i. 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

I LCS spiked with 0.2 ml of -. t 50 ml of pH adjusted Dr Water (T.V.= 0.04 ppm) 

·Verification-Standard Spiked 0, 1 ml of (~1o i 10 ml of sample (T.V.= Ii)? ppm) 

Comments: 

I 
Prepared By: ~-:ri""".:-..f---::,,-

. Analvzed By: -r-~~t-+--,n--I' Revi:wed ~y: __ --+-1-_ 

Date/Time: 

DatelTime: 

Date: 

91?:; 
/-0, eM -;;: 

7 
& /l 

9'J/!{ 
,L'O, f'lJ_? 

~d, IlS 
9ftf/ /,r?(; 

U, ~5' 

Cr6LIQ.xls 
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, ... _jjJjjJ09 ~?fl;;;J/~5e90S &f8=r={j {i· .. £!1 4jlifP)c~ ~ 
'-1J-~~~ , .. - - ~-.. f:tq;. -1/-9 ?~-.-.-- .. ------ ~ 

\~-~~~----- ':£J !~~~~~~~-=~===~=-- = 
ILl .... /1· t{fl- d/?I- -;jii90T - ··(Jtfo-;/)/} (5ji;-:Sirr;7//J . .. \-.--c.:--.---" . -- . '...LL_-112 .... ____ ···_· __ ···_·_~····_···· __ ·_· __ · __ I·_·_··· __ Lll: __ ~ . C- :;14 

---I J:.L---21------L3---·------·-----··--~---~-· 

~( 1d?5/01 . 619- ~.;~7>7 •.• ~-· t2~.~/Lj Iiz :S:0L 
\ ..-~~~f2;4fng;;:;~[t7- (E;yi2dGC;Z;SI,J.· '7 j3/_/{~) ~/<--)-
------G ~ ~r . J;c.;:~1i;7;L-.!I-L-O---.-.--.------.. --------.-----

~J ~~jpJjlc<j~J-l!..n~ '@yj()~l!q;f)j ~. y;:tj lr2 
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~ .. jar ,1/?t¥O 

~P'f -/t1cJ6/ P?:;:::> 
(1.05 mi Fyricilllc-.+-carooxaidcilvcl'l' Tt]: 
(_:[{:~ZtJ!k_", ___ ,J:xp. 'J/)t'// j. ) up Il' S()U III 1\ i)l 
\\'alcl". 

0.5 OOl! g MBT11 (A I Lin eh _2'tl-fit1[,J::: ; . 8-/7/1 Lf ) 1I i' 
[010(11111 wi Dl \\'ll.er. Pius (L'i ml COile. I loSe) I e;vr[) i-t4:7&i!j {7(~4:/~1 

~?,' /0/1//0 

,C::;-/(Jjr /0/5700/ 
:.--'" , . 'G' -

/Z1 // eJ:C{k::d// : 

::rtf (c/l aO'7;1JU,/ G 
~~7) () )/}1! //4._)hc 

lC}rtr: /C/(J/ r;7 
£;t r (' 0/:36 /:9 

, . . (/ 

C/{f _-z2~</((~1/ ,Qc:/C 
Ie) () jJj? 17'1 (C~~t: j-

Clf/IVa ,-;c7~\ ~//b 
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r 

(: __ u 

_52'-( <~jl~CU{lC ~ 
. fl~.\~cl\?t £t/(/. 

'93 

Il10 If)l1_c;D~ -r--C{/ ){(V . ...... .... ... ... ... . ... - ··7-J( ...... /l .._--

fli h/I;~ Q/0 

fjN '1 0 ,-:)(,(3- rfr"d--

h0H CAl NC,' J-5t [C~ SoO (Vl / 

Ul) v \P~'~ (CjCj 

. r2L0 . .. L(?O \ ?~ 
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I i 

1"'ii,llkl l ~ 
!YP-I 

I) , / 

/ /,1,1 r I 

5c;ZC!, - / / {7/j I (I () t./ 
/VJ:1({dV / . 
~T ,J( _,f~ ;t2//L ~j !Vc~): 
ljl T ~J'.:.s.;;5/ ~;-_ 
v):./. '! ! ...:sCI.;:) 
S:;;t/ ~ (/OyO () (-

q~ ~ \ l \]r\ a C \ 

/;.~ I ", / / / . r'l )! k"~ /;,,' I,l i I)", L,--i /,1/,/ (,/ C/ __ - ." I J .1..-) . 

c ; ';() i Na2S03 (JT Baker Loti/IIl 0627; Exp: 8/31/14) up 10 
i [H) 1111 \\! [)I WaleI' I . - , 
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Ii 
',1 
I . 
I 

i 
l 

\-)jtl - (;?'(?f!t/ / (;:~;; I C)~ I tJJ Ii {~(6 i 
?« 'C:fdiC;CJ/ 

h1C,at'y C fIj-"!h1 r( > (Gel< (t, ) I ~ / 
Ids 111[. CltN/ rf!t?S:S-
//L'T'-:ti 0 cJ - (J!: () ~X){!C 
J4f' 31; /.;k;; cJ-

III 
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, I 
i' 

I: 
f' -
,> 

• /" ,,/ d~ I' 

. ,~. i , ~' I 

/' 

'~0'-

Dissolve Q,5g 1 ,s-Diphenylcarbohydrazide (EM,D ;,,7/,:')7:3/ 
cXP:/(;~c/I':;) in 100 mL Methanol (B&J" ?:-'7;:!;:~exp' ;/,:1, 
i\dd to 1 L volumetric flask containing 500 mL Dl water + 
5,6 mL cone, H2S04 (EMD J-'~,'j:;,,-, exp: '/(;/1/), Bring 
lip to volume wi DI H20; mix and degas, 

,v~· '.(Jc/ ' u-/~J/ t;:--', . I /'/ i:./ / // - /... / 

r I 
/ - " 1',.,: , / I (," , 

v, 7 t) /(/ It ft' I /-

. / ) 
I () "I / '7 ,.. - I /.' lit,!') L ); t'" / vi ( / / / {/ ! ,(lei 

I ' 

5fJ'f~ OLjlg IN /?tJ{Jltf? {/(,+ .. 
[),jI1t~-:5d'1 rQ~d81/0? C/o(Jo/IItC/ lf7 f';' &/cf 3( !2j[. 
!O{l~ If',f/I;fVf2(9Z~?J ;JT (9(:37/) 
r;xf ( J/tjlY 

Sd4/'" 01(~ [( o~ 
o.],iJ mL Ref 'i],if'IU \ i.)! C () I 0' C, J/;G! exp:'~ I J,A;/ 't- up to 100 

mL with pH adjusted (pH= 0\,'),(.\ \ ), degassed DI Water. 

etP , §(~ /11 
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LABORATORY REPORT 

 
May 24, 2011 
 
 
 
David Conner 
Battelle 
4800 Oak Grove Dr. M/S 180-801  
Pasadena, CA 91109 
 
 
RE: JPL-GW-2Q11 / G005862 / JPL GWM  
 
Dear David: 
 
Enclosed are the results of the sample submitted to our laboratory on May 5, 2011.  The sample 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 P1101681. 
 
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 24
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Client:  Battelle      CAS Project No: P1101681 
Project: JPL-GW-2Q11 / G005862 / JPL GWM      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on May 5, 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: P1101681
Project ID: JPL-GW-2Q11 / G005862 / JPL GWM

Date Received: 5/5/2011
Time Received: 12:48

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-16 P1101681-001 Water 5/5/2011 09:50 X X X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

52
1 
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PEF_Detail.xlsP1101681_Detail Summary_1105111024_RG.xls - DETAIL SUMMARY
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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: P1101681Battelle

JPL-GW-2Q11/G005862 / JPL GWM

Tests

P1101681-001.01

521

SMO / SSTAPLES12555/5/11

SUBBED / MZAMORA14445/5/11

K-Delilah-26 / KSMITH12065/6/11

Custodian / DMOORE08035/11/11

In Lab / RHAYES08035/11/11

K-Delilah-26 / SDAVIS16105/11/11

P1101681-001.02

SMO / SSTAPLES12555/5/11

SUBBED / MZAMORA14445/5/11

K-Delilah-26 / KSMITH12065/6/11

Custodian / DMOORE08035/11/11

In Lab / RHAYES08035/11/11

K-Delilah-26 / SDAVIS16105/11/11

P1101681-001.03

7196A

SMO / SSTAPLES12555/5/11

In Lab / SANDERSON13455/5/11

P-37 / SANDERSON15525/5/11

P1101681-001.04

8270C SIM

SMO / SSTAPLES12555/5/11

SUBBED / MZAMORA14445/5/11

K-Delilah-26 / KSMITH12065/6/11

In Lab / RHOLDEN12055/11/11

K-Delilah-26 / SMO215305/11/11

P1101681-001.05

SMO / SSTAPLES12595/5/11

SUBBED / MZAMORA14445/5/11

K-Delilah-26 / KSMITH12065/6/11

P1101681-001.06

SMO / SSTAPLES12595/5/11

SUBBED / MZAMORA14445/5/11

K-Delilah-26 / KSMITH12065/6/11

P1101681-001.07

SMO / SSTAPLES13005/5/11

SUBBED / MZAMORA14445/5/11

K-Delilah-26 / KSMITH12065/6/11

In Lab / RHOLDEN12055/11/11

K-Delilah-26 / SMO215305/11/11

P1101681-001.08

SMO / SSTAPLES13005/5/11

Page 1 of 2Intenal Chain of Custody SummaryPrinted 5/19/11 12:26 6 of 24
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Columbia Analytical Services, Inc.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101681Battelle

JPL-GW-2Q11/G005862 / JPL GWM

Tests

In Lab / SANDERSON13455/5/11

P-37 / SANDERSON15525/5/11

Page 2 of 2Intenal Chain of Custody SummaryPrinted 5/19/11 12:26 7 of 24
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Sample Acceptance Check Form
Client: Battelle Work order: P1101681

Project: JPL-GW-2Q11 / G005862 / JPL GWM
Sample(s) received on: 5/5/11 Date opened: 5/5/11 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 5 °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

1000ml AG NP

1000ml AG NP

125mL Plastic NP

500mL AG NP

1000ml AG NP

1000ml AG NP

500mL AG 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

P1101681-001.01
P1101681-001.02
P1101681-001.03
P1101681-001.04
P1101681-001.05
P1101681-001.06
P1101681-001.07
P1101681-001.08

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

5/11/11 12:42 PMP1101681_Battelle_JPL GW Mon 2Q11 _ G005862.xls - Page 1 of 1
8 of 24
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COLUMBIA ANALYTICAL SERVICES, INC. 

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

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

Sample Name 

MW-16 
Method Blank 

Lab Code 

PII01681-001 
PI101681-MB 

Analytical Report 

Chromium, Hexavalent 

Service Request: P1101681 
Date Collected: 05/05/11 
Date Received: 05/05/11 

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 

05/05/11 14:50 
05/05/11 14:50 

Result 

0.005 
ND 

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

Approved By -----l.j{,--I.tttuL-~===-----~~~...,+::--__ _ Date: 

Report By: SAnderson 

Result 
Notes 

J 
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Client: 
Project: 

Title: 
Analyte: 

Method: 
Units: 

Sample Name 

ICB 

CCBI 

CCB2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

lPL-OW-2QII 100058621 lPL OWM 

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: PIIOl681 

Date Analyzed: 05/05/11 

Result 

ND 
ND 
ND 

PIIOl681wetSAI.xls - genqccbl 5/5/11 WBMlJ(.XLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Client: Battelle 

Project: JPL-OW-2QII 100058621 JPL OWM 

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 0.0515 

CCVI 0.0500 0.0524 

CCV2 0.0500 0.0524 

Service Reqnest: PIIOl681 

Date Analyzed: 05/05/11 

Percent Acceptance 
Recovery Criteria 

103 90-110 

105 90-110 

lOS 90-110 

Approved By: ----I-d{;~~--"'-"--=-~1? ~;f__L_=____--- Date: -~-+-""ite~bl-
CCVIAlI20594 -0 

PII01681wetSAI.xls· genqccv 515111 WBMIX.XLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: I 

Sample Matrix: 

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

Sample Name: 
Lab Code: 

Laboratory Control Sample 
PII01681-LCS 

Test Notes: 

Analyte 

Chromium, Hexavalent 

QAlQC Report 

Service Request: 
Date Collected : 
Date Received : 

Date Extracted : 

PII01681 
NA 
NA 
NA 

Date Analyzed: 05/05/11 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0387 97 90-110 

Result 
Notes 

Approved By -----#-¥o&~)LL'-=--~L..:......:....~It-'----- Date: 5 JLP Jv 
------~,~~,~--------------------------

Report By:SAnderson 12 of 24
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project Name: JPL-GW-2Qll 
Project Number: GOOS862 / JPL GWM 
Sample Matrix : WATER 

Sample Name: 
Lab Code: 

MW-16 
PII01681-001MS 

Test Notes: 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7196A 

QAJQC Report 

Service Request: P 110 1681 
Date Collected: OS/OS/11 
Date Received: OS/OSI11 

Date Extracted: NA 
Date Analyzed: OS/OSI11 

Matrix Spike/Duplicate Matrix Spike Summary 

PII01681-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 0.0055 0.0507 0.0507 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

90 90 73-119 

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

Relative 
Percent Result 

Difference Notes 

<1 J 

Appr:oved By _-+--lK~OMb:~--L-::.R-,4-~~ __ Date: 6/ Ie /11 ____ ~/~~~,LL---------------------------

Report By:SAnderson 13 of 24
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l-~ G:(Coiumbia 
e~ Analytical ServicesM<C 56 

l pH Run Log 
Service Request #(5): Plio 1t.ti(}CQ ? /(;.5/ ( Ibi.? 

/ . I 

Time: cf'80 
Sample Slope Prep.Run # 

ql-g I) Run# 
pH 2 Buffer 

pH 4 Buffer 

pH 7 Buffer 

I pH 10 Buffer 

pH in liquid: (-1) 9040B,(2) 9040C pH -in solid: (3) 9045C, (4) 90450 (Note method number in column labeled # below) , 

[ pH adjustment:(.5) 7196A,(6) 7199 (Note method # In cOlum_n_la_be_le_d_#_)_...,..._......,. ____ ~---...., 
Sample Temp. DC Sample 

f 
, 

l 
, 

f 

r 

------~----+------~-----~ 
2.000 

pH Adjustments: 
[ 7199A: Diluted NaOH ____ EXP: ___ _ 

Comments: 
----------------------------------~-------------------

* Soil or Solid prep: 1: 1 (wtvol) with 01 water: ** Samples re eived past recommended hold time. 

Date buffers and filling solution changed: 
--~~~~------------------------

Note: ATC probe used: therefore, temperature correct on calculation is not necessary. 

R:V~:~::; ~ ~:::; f/Jpl pH.XLS 
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Hexavalent Chromium (Liquids) 

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

I Concentration mf!/L 0.00 0.01 0.05 0.1 ~m9<2'6'~~ Absorbance @ 540 nm (i. PPO ,0./')// Clcct&1S C/'//r '" 

I j Corrected 
-:"~ Sample DilUtiO~"'" Absorbance Abs. Results - QAlQC - %R 
~. Sample # VoI. (mL) Bkg. ({i} 540nm (minus bkg.) mg/L IRPD 

IJ . "11'/3 J()iM{ -' ./ O@)O 1J,·nO ·.()l/J))() (f,tJPt8# L4,~3 

'2 ftI/ &t. fJ5iJ Ift1 ~ t/ ' fJl (}ptJ tJ.O~O .lJ,rJ&,fJ (}.lG/;- /t7~'Z ~ 

13 jv/fi &. OdO 
. . 

?tJ"cr~~ - V (}.dUO t14 ()tJIJ I. P,,;3IItf 

: 14 . JC5 O~tJ'I!lM - V 0,/)00 ' /J(.tJ4> aO/f5" tJJ)3ftl 97« 
~:5' 16//-10/ -- V oJXJO /J,OO& tJ.c;Oh ~tJtJ5Jjh i.J~h 

16 c--_/ol vS #. fY#!1l1 -- O'(JOC IJ c (Jar a.tJOr 0/ IJ31q ag% -.1/ 

~'1 -/,0/ 41.S (j. ()~ I .--:-- ' 

OJJOO 0.05;9 0,057' liPt?Ol CloU'? V 

~ j: 

~V -/. d I fo15{J J - OJtJC {).05:9 O.CJ,57· /}~CJS1Jl 9Ci2~ 8 ·V 

9 /6 ~ 'Z;OOIJl/ --- (..; ---f).(ZJO 0.,000 ItRO. tJ.()CJ()~ /.JJJIlr; 
~ - J "tJtJI, tJ 1#1' 0,05, ~ - {.,/ 7t!),OCJO f}. t1SO f)l~ (J,0II30 >?t:,Jlo 2 L 
'c', . 1 -60/J 11/ j/JO L ~' - , (J.(»() rJ-~5() o~()50 f).tJII86 g!t1O~ ~ - '" 'U -z.o( -- C/ Vc>,CJO(j ~~()ClO t9,ClJO 0, /J(}(J3'11{ I-fJ,rm3 2. 

~,- /tIAlI Cl.05JfJl1A ---. ~.Q16 &.,()~I o. tJC:,/ f).~9'f la.s-O/b ./' 

~ /£13) -- v tro,()JC 0". tJoo IJvClJC 11). (Jtlogw j:P·07J3 
;;2 Jfto ;;~:f() I . ..---. Iv o,tlX CL IJO! ()JJOI f). tJl? /:20 .LIt tJ7J3 ~ 

L 7 .--:~{J / J!S pJ13 ~ -' ./ VCJIJOO 0, l73~ 0,080 r tJ,tf~?b Jt7~ 
~ ~tI()/ \~ ---' {...-vf).()OfJ o(~O (J~C90D 0" o(Jo;3 if,! La OOZ ~7 

: ";h' 

pHReq~ireme~t: /1?Od 7196A ~2 ± :.5 b,Samples filter~dprior to pH adjustme:t 
;', ICV/CCV spiked WIth ml of f]"¥ tol;) b~ f 50 ml of pH adjusted DIWATER (T.V. O,Oe;;:-ppm) 

l .. ·.}.;~ MSIM. SD SPik.red with 0.05 ml.Of f1:tf~fYZt811/)~f. 10 mt O.fPH adju. sted sample (T.V.=0.05 ppm) 
", .. LCS sp~ked with 0.2 ml of ± t 50 ml tpH adjusted DI Water (T.V.= 0.04 ppm) 
>~{ erIiication-Standa'ttd. Spiked.. Q.3 ml of :/ @ fQ t 10 ml of sample (T.V.= th 02ppm) 
i::;\~,' I Comments' . . ' 

I~~.· ~:~;::::~: / ~D:a:t:e; .. ;::~ i. ~. 14 ....... ~. B 
" Reviewed By: _---'''---'-=__ ~ 

Cr6LIQ.xls 
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1. I b" Hexavalent Chromium (Liquids) eC Coum·la ··80 
i. '~~. Analytical Services- Method EPA 7196A <i ~c,[ '2,fJ. 2-
_ ervice Request#(s): P//()/&~! /tt-Z Run#: /V1Qq/.t7 . I U~ -U 
Stock#: 1?,' rCA ';.:i, :::/0, f/M 6J/:' W~ Prep Run#: - . t I 

tV/CCV#: 5l#"I{}/~/tJt7/z:tI-::;It1J.'tq er/,~B Cone. H2S04 Lot#: &tittJlIB4Jq [l(/'// /20/~~/ 
~ Coloring Reagent Ref#: 7~·tf --(j 505"1/ R ( b7;O: b/ 5Y' /(' 

I 
Working Curve: I Prep Dilution NA 0,05150 0.25150 0.5/50 Corr. Coeff. 

I Concentration m{!/L 0.00 0.0] 0.05 0.1 
~ . Absorbance (fY 540 nm /),jll/t/ P, PI/ 17, tls;rs; o ,//"Y 

I ,J Corrected 

Sample DilUtiO~J.... Absorbance Abs. Results -- Sample # Vol.(mL) Bkg. (tl;; 540nm (minus bkg.) mgfL 

11 /6x;)-(;:0/ I (jftt / - V itl.tJC'? IJrO(J;J t71'(/lJQ 0, t'JtJ()~f/·i 

-6,tJ/ -r- Iv O(t1~ - O<{):::{3 CJ"OCf:) I 
',. 

112 7 
~3 \0 -10/ V v&J:tJC t1 .. Cl)O De OZO ~ 

~()I/~ thOsJ¥M V 
,.., 

'I},j)(;! Pi.Orol 0 .. 662-'/ 14 I -, f/,OOO 
15 aI3~ . V .-" V /'0.000 f)y (}l)O ().OOO o .oc.()gtjl( 

16 ~ " 

i~7 ~ 
'8 

- ~ 
~9 \ 
10 \ II 
~ -, 

'\ I 
'n 1 

12 \ JV N. Inn ;f'tJ'\ / I 1.1 I / 
.':;; " 1\ '-) ~~ v VM !{fill1./'-
13 

4 \ 
15 ~ 

"-
6 I"-

17 

~ pH Requirement: Method 7196A (2 ± O.~! Samples fIltered prior to pH adjustment 
,I /0 f() • T= (I ICV/CCV spIked wIth b 15 ml of ~141blr;;/)bl i 50 ml of pH adjusted Dr WATER (T.'. o. 7ppm) 

. MSIMSD spiked with 0.05 ml of ,?I/-t)],$IIOP i 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

~ LCS spiked w. ith O.2ml of J; J 50 mLofpH adjusted DI Water (T.V.= 0.04 ppm) 
Verification-Standard Spiked f), :2 ml of . @fo i 10 ml of sample (T.V.= O,O?ppm) 

Prepared By: ----,,~~~,.....::;.-__ 

I Analyzed By: --7''-7''i7+~--

~ .Reviewed By: ---f--4=-

Date/Time: 

Date/Time: 

Date: 

(7,·9'~t?B 

QA/QC - %R 
IRPD 

~tJ,tJl)3 
..... r 
J n 
/CJsf{; 

LO@3 

Cr6LIQ.xls 

Y 

) 
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(_.r{~T:~II&. ____ ____ .:Exp. "1./)",/1') ) Lip t(1 S()() III I \-\ i)! 
Vi ater. 

w-...., . '() .~-? / C.J -EX, ,,/I Y '// 

0.5000 g MBTII (Alclrieh_2:'t~i4:~tt: :Exp: fs/?/I~' ) lit) . 
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Columbia 
Analytical Oeruicesi- www.caslab.com 

May 20, 20 1 1 Analytical Report for Service Request No P 1 10 168 1 

Sue Anderson 
Columbia Analytical Services 
2655 Park Center Drive 
Suite A 
Simi Valley, CA 93065-6209 

RE: JPL-GW-2Ql l/GOOSS62 / JPL GWM 

Dear Sue: 

Enclosed are the results of the sample submitted to our laboratory on May 05, 201 1 For your 
reference, these analyses have been assigned our service request number P 1 10 168 1 

Analyses were performed according to our laboratory's NELAP-approved quality assurance program 
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes, refer 
to the certifications section at www caslab com All results are intended to be considered in their 
entirety, and Columbia Analytical Services, Inc (CAS) is not responsible for use of less than the 
complete report Results apply only to the items submitted to the laboratory for analysis and individual 
items (samples) analyzed, as listed in the report 

Please call if you have any questions My extension is 3364 You may also contact me via Email at 
HHolmes@caslab com 

Respectfblly submitted, 

Project Chemist 

Page 1 of 221 



ASTM 

A2LA 

CARB 

CAS Number 

CFC 

CFU 

DEC 

DEQ 
DHS 

DOE 

DOH 

EPA 

ELAP 

GC 

GCIMS 

LUFT 

M 

MCL 

MDL 

MPN 

MRL 

NA 

NC 

NCASI 

ND 

NIOSH 

PQL 
RCRA 

S IM 

TPH 

tr 

Acronyms 

American Society for Testing and Materials 

American Association for Laboratory Accreditation 

California Air Resources Board 

Chemical Abstract Service registry Number 

Chlorofluorocarbon 

Colony-Forming Unit 

Department of Environmental Conservation 

Department of Environmental Quality 

Department of Health Services 

Department of Ecology 

Department of Health 

U. S. Environmental Protection Agency 

Environmental Laboratory Accreditation Program 

Gas Chromatography 

Gas ChromatographyIMass Spectrometry 

Leaking Underground Fuel Tank 

Modified 

Maximum Contaminant Level is the highest permissible concentration of a 

substance allowed in drinking water as established by the USEPA. 

Method Detection Limit 

Most Probable Number 

Method Reporting Limit 

Not Applicable 

Not Calculated 

National Council of the Paper Industry for Air and Stream Improvement 

Not Detected 

National Institute for Occupational Safety and Health 

Practical Quantitation Limit 

Resource Conservation and Recovery Act 

Selected Ion Monitoring 

Total Petroleum Hydrocarbons 

Trace level is the concentration of an analyte that is less than the PQL but greater 

than or equal to the MDL. 



Inorganic Data Qualifiers 
The result is an outlier. See case narrative. 

The control limit criteria is not applicable. See case narrative. 

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by 
the DOD or NELAC standards. 

The result is an estimate amount because the value exceeded the instrument calibration range. 

The result is an estimated value. 

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRWMDL. 
DOD-QSM 4.1 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for dilution. 

The MRWMDL or LOQILOD is elevated due to a matrix interference. 

See case narrative. 

See case narrative. One or more quality control criteria was outside the limits. 

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after 
receipt by the laboratory. 

Metals Data Qualifiers 
The control limit criteria is not applicable. See case narrative. 

The result is an estimated value. 

The percent difference for the serial dilution was greater than lo%, indicating a possible matrix interference in the sample 

The duplicate injection precision was not met 

The Matrix Spike sample recovery is not within control limits. See case narrative. 

The reported value was determined by the Method of Standard Additions (MSA). 

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRWMDL. 
DOD-QSM 4.1 dL.finition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adiusted for dilution. 
The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance. 

The MRUMDL or LOQIZOD is elevated due to a matrix interference. 

See case narrative. 

The correlation coefficient for the MSA is less than 0.995 

See case narrative. One or more quality control criteria was outside the limits 

Organic Data Qualifiers 

The result is an outlier. See case narrative. 

The control limit criteria is not applicable. See case narrative. 

A tentatively identified compound, a suspected aldol-condensation product 

The analyte was found In the assoc~ated method blank at a level that is slgn~ficant relahve to the sample result as defined by 
the DOD or NELAC standards. 

The analyte was qualitatively confirmed using GCMS techniques, pattern recognition, or by comparing to historical data. 

The reported result is from a dilution. 

The result 1s an estlmate amount because the value exceeded the Instrument calibration range. 

The result is an estimated value 

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

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two 
analytical results. 
The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRWMDL. 
DOD-QSM 4.1 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adiusted for dilution. 

The MRLIMDL or LOQiLOD is elevated due to a chromatographic interference. 

See case narrative 

See case narrative. One or more quality control criteria was outside the limits. 

Additional Petroleum Hydrocarbon Specific Qualifiers 
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard. 

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of 
a greater amount of lighter molecular weight constituents than the calibration standard. 

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of 
a greater amount of heav~er molecular weight constituents than the calibration standard. 

The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard. 

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon 
range, hut the elution pattern does not match the calibration standard. 

The chromatographic fingerprint does not resemble a petroleum product. 



Columbia Analytical Services, Inc. 
Kelso, VVA 

State Certifications, Accreditations, and Licenses 

Agency 
Alaska DEC UST 

Number 
UST-040 

Arizona DHS 
Arkansas - DEQ 
California DHS 

AZ03 3 9 
88-0637 
2286 

Florida DOH 
Hawaii DOH 

E87412 

Idaho DHW 
Indiana DOH C-WA-01 
Louisiana DEQ 
Louisiana DHH 
Maine DHS 

3016 
LA0500 10 
WA0035 

Michigan DEQ 
Minnesota DOH 

9949 
053-999-368 

Montana DPHHS 
Nevada DEP 

CERT0047 
WA3 5 

New Jersey DEP 
New Mexico ED 
North Carolina DWQ 
Oklahoma DEQ 
Oregon - DEQ 

WAOO5 
- 
605 
9801 
WAl00010 

South Carolina DHEC 
Washindon DOE 

6 1002 
C 1203 





COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project: JPL-GW-2Q1 1lG005862 1 JPL GWM 
Sample Matrix: Water 

Service Request No.: P1101681 
Date Received: 51511 1 

CASE NARRATIVE 

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc. 
(CAS). Ths  report contains analrncal results for samples designated for Tier IV validation deliverables including 
summary forms and all of the associated raw data for each of the analyses. When appropriate to the method, method 
blank results have been reported with each analytical test. 

Sample Receipt 

One water sample was received for analysis at Columbia Analytical Services on 51511 1. The sa~nples were received 
in good condition and consistent with the accompanying chain of custody form. The samples were stored in a 
refrigerator at 4'C upon receipt at the laboratory. 

Nitrosamines by EPA 521 

No anomalies associated with t l~e analysis of these samples were observed. 

1,4-Dioxane by EPA Method 8270C SIM 

No anomalies associated with the analysis of these samples were observed. 





14-DIOXANE 
8270C SIM 

Nitrosamines 
52 1 



Columbia Analytical Services, Inc. 
cooler Receipt and Preservation Form 

1. Samples were received via? Moil Fed Ex -  UP^ .I DHL PDX Courier Hand Delivered '--.-*.,~-"#-- 
2. Samples were received in: (circle) F o o l e g  Box Envelope Other 

*- rruu-- 

NA 

3 Were custody seals on coolers? NA Y 8 If yes, how many and where? 

If present, were custody seals intact? Y N If present, were they signed and dated? Y N 

7 Packmginaterialused. Inserts Baggies BEI"@zFcp- i!+drg?dd WetZce Sleeves Other 
r"l 

8. Were custody papers properly filled out (ink, signed, etc.)? NA N 

9 Did all bottles arrive in good condition (unbroken)? Indrcate in the table below. NA & N 

10 Were all sample labels complete (i.e analysis, preservation. etc )? N 

11. Did all sample labels and tags agree with custody papers? hdlcate major discrepancres 117 the table on page 2 NA (Y N 

12 Were appropriate bottleslcontainers and volumes received for the tests indicated? N 

13. Were the pH-preserved bottles (see SMO GENSOP) received at the appropriate pH? Indrcate in the table below 

14. Were VOA vials received without headspace? bidrcafe rn the table below. 

15 Was C121Res negative? N 

Sample ID on Bottle 

Votes, Discrepancies, & Resolutions: 

Sample ID 

Sample ID on COC 
I 

Identified by: 
1 

I 

Bottle Count 
Bottle Type 

Out of 
Temp 

Head- 
space 

1 

Reagent Broke : pH 
Volume 
added 

Reagent Lot 
Number Initials Time 





Organic Analysis: 
Nitrosamines by EPA 52 1 

Summary Package 

Sample and QC Results 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Battelle 
JPL-GW-2Qll/GO05862 / JPL GWM 

Sample Name 

Cover Page - Organic Analysis Data Package 
Nitrosarnines by EPA 521 

Lab Code 
Date 

Collected 

Service Request: P110168 I 

Date 
Received 

I certify that this data package is in compliance with the terms and conditions of the contract, both technically and for completeness, for other than the 
conditions detailed in the case narrative. Release of the data contained in this hardcopy data package and in the computer-readable data submitted on 
floppy diskette has been authorized by the Laboratory Manager or the Manager's designee, as verified by the following signature. 

Signature: Name: 

Date: Title: 

Cover Page - Organic Page 1 of ] 
u:\Stealth\Crystal rptWormSSum.rpt SuperSet Reference: RR128881 

12 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL-GW-2Q1 11G005862 / JPL GWM 
Sample Matrix: Water 

Sample Name: MW-16 
Lab Code: P1101681-001 

Extraction Method: METHOD 
Analysis Method: 52 1 

Service Request: P110 168 1 
Date Collected: 05/05/20 1 1 
Date Received: 05/05/2011 

Nitrosamines by EPA 523 

Units: ng/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

N-Nitrosodimethylamine ND U 2.0 0.32 1 0 5  1 1  1 0511611 1 KWG1104201 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

N-Nitrosodimethylamine-d6 93 70-130 05/16/11 Acceptable 

Comments: 

Printed: 05/19/20 11 07: 13 :25 
u:\Stealth\C~ystal rptWormlmNew rpt Merged 

Form 1A - Organic Page 1 of 1 
SuperSet Reference KKl2888 1 

13 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL-GW-2Q1 1lG005862 / JPL G W  
Sample Matrix: Drinking water 

Sample Name: Method Blank 
Lab Code: KWGl104201-4 

Extraction Method: METHOD 
Analysis Method: 52 1 

Service Request: P 1 10 168 1 
Date Collected: NA 
Date Received: NA 

Nitrosamines by EPA 521 

Units: ngL 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

N-Nitrosodimethylamine ND U 2.0 0.32 1 0511 1 1 1  05/16/11 KWGli04201 

Surrogate Name 
Control Date 

O/oRec Limits Analyzed Note 

N-Nitrosodimethylamine-d6 75 70-130 05/16/11 Acceptable 

Printed: 05/19/2011 07: 13:28 
u~\Stealth\Crystal.rptiFo~mlrnNew.rpt Merged 

Form 1A - Organic 

14 

Page 1 of 1 
SuperSet Reference: RR12888 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC Report 

Client: Battelle 
Project: JPL-GW-2Qll/G005862 / JPL GWM 
Sample Matrix: Water 

Surrogate Recovery Summary 
Nitrosamines by EPA 521 

Extraction Method: METHOD 
Analysis Method: 52 1 

S a m ~ l e  Name 

MW-16 
Method Blank 
MW-16MS 
MW-16DMS 
Lab Control Sample 

Surrogate Recovery Control Limits (%) 

Units: ng/L 
Level: Low 

Lab Code - Surl 

P1101681-001 93 
KWGl104201-4 75 
KWGl104201-1 94 
KWGl104201-2 88 
KWG1104201-3 96 

Service Request: P1101681 

Surl = N-Nitrosodimethylamine-d6 70-130 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Results flagged with a pound (#) indicate the control criteria is not applicable. 

Printed: 05/19/2011 07:13:31 Form 2A - Organic Page 1 of 1 
SuperSet Reference: RK12888 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: PL-GW-2Qll/G005862 / P L  GWM 
Sample Matrix: Virater 

Extraction Method: METHOD 
Analysis Method: 52 1 

Matrix SpikeIDuplicate Matrix Spike Summary 
Nitrosamines by EPA 521 

Sample Name: MW-16 
Lab Code: P1101681-001 

Analyte Name 

Service Request: P 1 10 168 1 
Date Extracted: 0511 11201 1 
Date Analyzed: 05/16/2011 

Units: ngL 
Basis: NA 

Level: Low 
Extraction Lot: KWG110420 1 

MW-16MS MW-16DMS 
KWGl104201-1 KWG1104201-2 

Matrix Spike Duplicate Matrix Spike 
Sample %Rec RPD 
Result Result Expected %Rec Result Expected %Rec Limits RPD Limit 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Results flagged with a pound (#) indicate the control criteria is not applicable. 

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded 

Printed: 05/19/2011 07: 13:35 
u~\Stealth\Crystal.rptFonn3DMS.rpt 

Form 3A - Organic Page 1 of 1 
SuperSet Reference: RR12888 1 

16 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC Report 

Client: Battelle 
Project: JPL-GW-2Q1 11G005862 / JPL GWM 
Sample Matrix: Drinking water 

Lab Control Spike Summary 
Nitrosamines by EPA 521 

Extraction Method: METHOD 
Analysis Method: 52 1 

Service Request: PI101681 
Date Extracted: 0511 11201 1 
Date Analyzed: 05/16/2011 

Units: ngL 
Basis: NA 
Level: Low 

Extraction Lot: KWG1104201 

Lab Control Sample 
KWG1104201-3 
Lab Control Spike 

%Rec 

Analyte Name Result Expected OloRec Limits 

N-Nitrosodimethylamine 23.9 20.0 119 70-130 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded. 

Printed: 05/19/2011 07:13:39 
u:\Stealth\Crystal.rptWom3LCS rpt 

Form 3C - Organic 

17 

Page 1 of 1 
SuperSet Reference: RR 12888 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL-GW-2Qll/G005862 / JPL GWM 
Sample Matrix: Drinking water 

Sample Name: Method Blank 
Lab Code: KWGl104201-4 

Extraction Method: METHOD 
Analysis Method: 521 

This Method Blank applies to the following analyses: 

Sample Name 
Lab Control Sample 
MW-16 
MW- 1 6MS 
MW- 16DMS 

Printed: 05/19/20 1 1 07: 13 :47 
u-\Stealth\C~ystal rptWorm4mb.rpt 

Method Blank Summary 
Nitrosamines by EPA 521 

Service Request: P1101681 
Date Extracted: 0511 11201 1 
Date Analyzed: 05116120 1 1 
Time Analyzed: 18 22 

File ID: J:MS16\DATA\051611-521\0516015.D 
Instrument ID: MSl6 

Level: Low 
Extraction Lot: KWG1104201 

Lab Code File ID 
KWG1104201-3 J:\MS16DATA\051611-521\05 16016.D 
P1 101681-001 J:\MS16DATA\051611-521\05 1601 7.D 
KWG1104201-1 J:IMS16DATA\051611-521\0516018.D 
KWGl10420 1-2 J:IMS16DATA\O51611-521\0516019.1> 

Form 4A - Organic 

18 

Date Time 
Analyzed Analyzed 
0511 611 1 19:01 
0511611 1 19:40 
0511611 1 20.19 
0511611 1 20.58 

Pagc 1 of 1 
SuperSet Reference KR12888  1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL-GW-2Q1 1lG005862 / JPL G W  
Sample Matrix: Drinking water 

Sample Name: Lab Control Sample 
Lab Code: KWG1104201-3 

Extraction Method: METHOD 
Analysis Method: 52 1 

This Lab Control Sample applies to the following analyses: 

Lab Control Sample Summary 
Nitrosamines by EPA 521 

Sample Name 
Method Blank 
MW-16 
MMr- 16MS 
MW- 16DMS 

Printed: 05/19/20 1 1 07: 13 :5 1 
u:\Stealth\Crystal.rptEom4LCS.rpt 

Service Request: P110 168 1 
Date Extracted: 0511 1/20 1 1 
Date Analyzed: 05/16/20 1 1 
Time Analyzed: 19:Ol 

File ID: J:\MSl6DATA\OS 161 1-52 1\05 16016.D 
Instrument ID: MS16 

Level: Low 
Extraction Lot: KWG110420 1 

Lab Code File ID 
KWG110420 1-4 J:\MS16\DATA\051611-521\0516015.D 
P1101681-001 J:\MS16V>ATA\051611-521\0516017.D 
KWGl104201-1 J:\MS16VIATA\OS1611-521\0516018.D 
KWG1104201-2 J:\MS16V>ATA\051611-521\0516019.D 

Form 4B - Organic 

19 

Date Time 
Analyzed Analyzed 
05/16/11 18:22 
0511611 1 19:40 
0511 611 1 20: 19 
05/16/11 20:58 

Page 1 of 1 
SuperSet Reference: RR12888 1 





COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Client: Battelle 
Project: JPL-GW-2Q1 11G005862 1 JPL GWM 

Service Request: PllOl68 1 
Calibration Date: 05/12/2011 

Initial Calibration Summary 
Nitrosamines by EPA 521 

Results flagged with an asterisk (*) indicate values outside control criteria. 

1. SPCC Compound $ CCC Compound 

Calibration ID: CALI0502 Column: MS 
Instrument ID: MS16 

Printed: 05/19/2011 07:13:55 Form 6A - Organic 

Compound 
Analyte Name Type 

N-Nitrosodimethylamine-d6 SURR 
N-Nitrosodimethylarnine MS 

Page 2 of 2 
SuperSet Reference: RR12888l 

Calibration Evaluation 

Eval. Control 
Fit Type Eval. Result Q Criteria 

Quadratic COD 1.000 0.99 
Quadratic COD 0.999 0.99 

RRF Evaluation 

Average Minimum 
RRF Q RRF 

4.64 
1.39 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Battelle 
JPL-GW-2Qll/GO05862 / JPL GWM 

Second Source Calibration Verification 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 52 1 

Service Request: P1101681 
Calibration Date: 05/12/20 1 1 

Date Analyzed: 05/12/2011 

Calibration ID: CAL10502 
Units: ug/L 

File ID: J:\MS16\DATA\051211-521\0512021.D 

Average SSV 

Analyte Name Expected Result RF RF '/OD %Drift Criteria Curve Fit 

N-Nitrosodimethylamine 10 7.6 1.39 0.877 NA -24 i 30 % Quadratic 

Results flagged with an asterisk (*) indicate values outside control criteria. 

t SPCC Compound f CCC Compound 

Printed: 5/19/2011 07:14:05 Form 6B - Organic 
u.\Stealth\Crystal rptWorm6SS rpt 

22 

Page 1 of 1 
SuperSet Reference: RR12888 1 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Battelle 
JPL-GW-2Q11lG00.5862 I P L  GWM 

Continuing Calibration Verification Summary 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 521 

Service Request: P110168 1 
Date Analyzed: 05116120 1 1 

Calibration Date: 05112120 1 1 
Calibration ID: CALI 0 i 0 2  

Analysis Lot: KWG 1 104373 
Units: ug/L 

File ID: J:\MS16UDATA\O51611-521\05 16013.D 

Min Average CCV 

Analyte Name Expected Result RF RF RF %D %Drift Criteria Cuwe Fit 

N-Nitrosodimethylamine-d6 10 9.4 4.64 4.19 NA -6 1: 50 % Quadratic 
N-Nitrosodimethylamine 10 11 1.39 1.32 NA 8 i. 50 % Quadratic 

Results flagged with an asterisk (*) indicate values outside control criteria. 

t SPCC Compound j: CCC Compound 

Printed: 5/19/2011 07: 14:08 
u:\Stealth\C1ystaI.rpt\Fom7.rpt 

Form 7 - Organic 

23 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Battelle 
JPL-GW-2Q1 1/G005862 / JPL GWM 

Continuing Calibration Verification Summary 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 521 

Service Request: P 1 10 168 1 
Date Analyzed: 05/15/20 1 1 

Calibration Date: 05112120 1 1 
Calibration ID: CALI0502 

Analysis Lot: KWGl104374 
Units: ug/L 

File ID: J:\MS16\DATA\051611-521\0516021.D 

Analyte Name 
Min Average CCV 

Expected Result RF RF RF %D %Drift Criteria Curve Fit 

N-Nitrosodimethylamine-d6 5.0 6.1 4.64 5.12 NA 2 2 i 50 % Quadratic 
N-Nitrosodimethylamine 5.0 5.0 1.39 1.11 NA 0 i 50 %, Quadratic 

Results flagged with an asterisk (*) indicate values outside control criteria. 

t SPCC Compound $ CCC Compound 

Printed: 5/19/20 1 1 07: 14: 11 Form 7 - Organic Page 1 of 1 
Supel Set Reference RR 12888 1 



Client: 
Pro-ject: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Battelle 
JPL-GW-2Qll/G005862 / JPL GWM 

Analysis Run Log 
Nitrosamines by EPA 521 

Analysis Method: 521 

Service Request: P110168 1 

Analysis Lot: KWGI 104374 
Instrument ID: MS 16 

Results flagged with an asterisk (*) indicate the holding time was exceeded for the analysis 

Printed: 05/19/2011 07:14:15 Form 8 - Organic Page 1 of 1 
SuperSet Reference KR 12888 1 

Start 
Time 

08 37 
0955 
11 14 

11 53 
12 32 
13 1 1  
17  50 

1429 
1508 

15 47 
1705 ------ 
18 22 

19 01 
1940 
20 19 

20 58 
22 16 

Date 
Analysis 
Started 

5/16/2011 
5/16/2011 
5/16/2011 

5/16/2011 
5/16/2011 
5/16/2011 

5/16/20 1 1 
5/16/2011 
5/16/2011 

5/16/201 1 
5/16/2011 
5/16/20 1 1 

5/16/201 1 
5/16/2011 
5/16/2011 

5/16/2011 
5/16/2011 

Lab Code 

KWG 1 1043 74-2 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
KWG 1 104374-3 

File ID 

521\0516 D 
\05 16002 D 
\05 16004 D 
\0516005 D 
\05 16006 D 
\05 16007 D 

\05 16008 D 
\05 16009 D 
\0516010 D 

\0516011 D 
\0516013 D 

Q Sample Name 

GCIMS Tuning - Decafluorotriphenylp:KWC1104374-1 
Conhnuing Calibration Verification 

ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
Continuing Calibration Verification 

\0516015 D 

\0516016 D 
\0516017 D 
\0516018 D 
\0516019 D 
\0516021 D 

Date 
Analysis 
Finished 

5/16/20 1 1 

5/16/20 1 1 
5/16/201 1 
5/16/2011 
5/16/2011 
5/16/2011 

5/16/2011 
5/16/2011 
5/16/2011 

51161201 1 
5/16/2011 
5/16/2011 

511612011 
5/16/20 1 1 

5/16/20 1 1 

5/16/2011 
5/16/2011 

Finish 
Time 

09 06 

10 24 
1 1  47 

12 22 
1301 
1740 

14 19 
I458 
1537 

16 16 
1774 
1851 
1930 
20 09 

20 48 

2 1 27 
22 45 

Method Blank 

Lab Control Sample 
MW-16 
MW-16MS 
MW- 16DMS 
Continuing Calibration Venfication 

KWGl104201-4 

KWG1104201-3 
P1101681-001 
KWG1104201-1 

KWG110420 1-2 
KWG 1 1043 74-4 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Client: Battelle 
Project: JPL-GW-2Qll/G005862 / JPL GWM 
Sample Matrix: Water 

Extraction Prep Log 
Nitrosamines by EPA 521 

Extraction Method: METHOD 
Analysis Method: 52 1 

Sample Name 

MW- 16 
Method Blank 
MW-16MS 
MW- 16DMS 
Lab Control Sample 

Service Request: P110 168 1 
Date Extracted: 0511 1/20 1 1 

Extraction Lot: KWG1104201 
Level: Low 

Date Date Sample Final 
Lab Code Collected Received Amount Volume % Solids Note 

Results flagged with an asterisk (*) indicate the holding time was exceeded for the analysis 

Printed: 05/19/20 11 07: 14: 18 
u:\Stealth\CrystaI.rptWom9L rpt 

Form 9 - Organic 

2 6 



Organic Analysis: 
Nitrosamines bv EPA 52 1 

Validation Package 



Organic Analysis: 
Nitrosamines bv EPA 52 1 

Validation Package 

QC Reports 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL-GW-2Q1 11G005862 / JPL GWM 
Sample Matrix: Water 

Surrogate Recovery Summary 
Nitrosarnines by EPA 521 

Extraction Method: METHOD 
Analysis Method: 52 1 

Sample Name 

MW-16 
Method Blank 
MW-16MS 
MW-16DMS 
Lab Control Sample 

Surrogate Recovery Control Limits ('10) 

Units: ng/L 
Level: Low 

Lab Code - Surl 

P1101681-001 93 
KWGl104201-4 75 
KWGl104201-1 94 
KWGl104201-2 88 
KWGl104201-3 96 

Service Request: PI10168 1 

Surl = N-Nitrosodimethylamine-d6 70-130 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Results flagged with a pound (#) indicate the control criteria is not applicable. 

Printed: 05/19/2011 07:14:27 Form 2A - Organic 
u:\Stealth\Crystal rptU:om2 rpt 

2 9 

Page 1 of 1 
SupcrSct Kefercn~z RR 12888 1 



COLUMBJA ANALYTICAL SERVICES, INC. 

QAJQC Report 

Client: Battelle 
Project: PL-GW-2Qll/G005862 / P L  GWM 
Sample Matrix: Water 

Matrix SpikeJDuplicate Matrix Spike Summary 
Nitrosamines by EPA 521 

Sample Name: MW-16 
Lab Code: P1101681-001 

Extraction Method: METHOD 
Analysis Method: 521 

Service Request: PI101681 
Date Extracted: 0511 11201 1 
Date Analyzed: 05/16/20 1 1 

Units: ngiL 
Basis: NA 

Level: Low 
Extraction Lot: KWC 1 10420 1 

MW-16MS MW-1GDMS 
KWG1104201-1 KWG1104201-2 

Matrix Spike Duplicate Matrix Spike 
Sample %Rec RPD 

Analyte Name Result Result Expected %Rec Result Expected %Rec Limits RPD Limit 

N-Nitrosodimethylamine NL) 18.5 20 0 92 17 0 20 0 8 5 70-130 8 3 0 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Results flagged with a pound (#) indicate the control criteria is not applicable. 

Percent recoveries and relative percent differences (WD) are determined by the s o h a r e  using values m the calculation which have not been rounded 

Printed: 05/19/20 11 07: 14:3 1 
u.\Stealth\Crystal.rptV:om3DMSSrpt 

Form 3A - Organic l'apc I of 1 
Supelset Refetence KR I2888 1 

30 



COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Report 

Client: Battelle 
Project: JPL-GW-2Qll/G005862 / JPL GWM 
Sample Matrix: Drinking water 

Lab Control Spike Summary 
Nitrosamines by EPA 521 

Extraction Method: METHOD 
Analysis Method: 52 1 

Service Request: P 1 10 168 1 
Date Extracted: 0511 1120 1 1 
Date Analyzed: 05116120 1 1 

Units: ng/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG1104201 

Lab Control Sample 
KWGl104201-3 

Lab Control Spike 
%Rec 

Analyte Name ~ e s u l t  Expected %Rec Limits 

N-Nitrosodimethylamine 23.9 20.0 119 70-130 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded 

Printed: 05/19/2011 07:14:34 Fonn 3C - Organic Page 1 of 1 
u:\Stealth\Crystal.rptiFom3LCS.rpt SuperSet Reference. RI112888 1 

31 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL-GW-2Ql llG005862 / JPL GWM 
Sample Matrix: Drinking water 

Sample Name: Method Blank 
Lab Code: KWG1104201-4 

Extraction Method: METHOD 
Analysis Method: 52 1 

This Method Blank applies to the following analyses: 

Sample Name 
Lab Control Sample 
MW-16 
MW- 16MS 
MW- 16DMS 

Printed: 05/19/20 1 1 07: 14:42 
u:\Stealth\Crystal.rpt\Form4mb.rpt 

Method Blank Summary 
Nitrosamines by EPA 523 

Service Request: P1101681 
Date Extracted: 0511 1/201 1 
Date Analyzed: 05/16/2011 
Time Analyzed: 18.22 

File ID: J:\MS16\DATA\051611-521\0516015.D 
Instrument ID: MS16 

Level: Low 
Extraction Lot: KWG110420 1 

Lab Code File ID 
KWG1104201-3 J:\MS16DATA\O51611-521\0516016.D 
P1101681-001 J:\MSI6DATA\051611-521\0516017.D 
KWG1104201-1 J:\MS16DATA\051611-521\0516018.D 
KWGl104201-2 J:\MS16\DATA\051611-521\0516019.D 

Form 4A - Organic 

32 

Date Time 
Analyzed Analyzed 
05/16/11 19:01 
05/16/11 19:40 
0511 611 1 20: 19 
0511611 1 20:58 

Page 1 of I 
SuperSet Reference: RRI 2888 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL-GW-2Q111G005862 1 JPL GWM 
Sample Matrix: Drinking water 

Sample Name: Lab Control Sample 
Lab Code: KWGl104201-3 

Extraction Method: METHOD 
Analysis Method: 52 1 

This Lab Control Sample applies to the following analyses: 

Lab Control Sample Summary 
Nitrosamines by EPA 521 

Sample Name 
Method Blank 
MW-16 
MUr- 16MS 
MW- 16DMS 

Printed: 05/19/2011 07: 14:46 
u:\Stealth\C~ystal rptiForm4LCS rpt 

Service Request: P 1 10 168 1 
Date Extracted: 0511 1/20 1 1 
Date Analyzed: 05/16/2011 
Time Analyzed: 19.0 1 

File ID: J:UMS16UDATA\051611-521\05 16016.D 
Instrument ID: MSl6  

Level: Low 
Extraction Lot: KWG110420 1 

Lab Code File ID 
KWGll04201-4 J:\MS16DATA\05 161 1 -521\0516015.D 
P1101681-001 J:\MS16DATA\051611-521\05 16017.D 
KWGl104201-1 J:\MS16DATA\051611-521\0516018.D 
KWGl104201-2 J:\MSl6DATA\O51611-521\0516019.D 

Form 413 - Organlc 

33 

Date Time 
Analyzed Analyzed 
05/16/11 18 22 
0511 611 1 19 40 
051l611 1 20 19 
0511011 I 20 58 

Page 1 of 1 
SuperSct l lzfercn~e KR 1 2888  1 



Organic Analysis: 
Nitrosamines by EPA 52 1 

Validation Package 

Raw Data 

u:\SteaIth\C~ystal rptDividerD rpt 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL-GW-2Q1 1/G005862 / JPL GWM 
Sample Matrix: Water 

Sample Name: MW-16 
Lab Code: P1101681-001 

Extraction Method: METHOD 
Analysis Method: 52 1 

Service Request: PI10168 1 
Date Collected: 05/05/2011 
Date Received: 05/05/20 1 1 

Nitrosamines by EPA 521 

Units: n g L  
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analy~ed Lot Note 

N-Nitrosodimcthylam~ne ND U 2 0 0 32 1 0511 111 1 05/16/11 KWGI I04201 

Surrogate Na~ne 
Control Date 

%Rec Limits Analyzed Note 

N-Nitrosodimethylamine-d6 93 70-130 05/16/11 Acceptable 

Comments: 

Printed: 05/19/2011 07: 14:52 Form 1A - Organlc Page 1 of 1 
u \Stealth\Crystal rptWormlmNew rpl Merged SuperSet Referen~e RR12888 1 

35 



Exception Report 

Data File: J:\MS16\DATA\O51611-521\05 16017.0 
Lab ID: P1101681-001 
RunType: SMPL 
Matrix: WATER 

Date Acquired: 05/16/2011 19:40 
Date Quantitated: 05/17/2011 08:5 1 
Batch ID: KWG1104374 
Analysis Method: 52 1 
ListJoinID: LJ11419 

Sample Exceptions 

Printed: 05/17/2011 09: 13: 11 
u:\Stealth\Crystal.rpt\except2.rpt 

Primary Review: 

Secondary Review: 

Page 1 of 1 



Quantitation Report 

Bottle ID: Tier: IV Matrix: WATER 
Prod Code: 52 1 Nitrosamine Collect Date: 05/05/2011 Receive Date: 05/05/2011 

Analysis Lot: KWG1104374 Prep Lot: KWG1104201 Report Group: PI 10 168 1 
Analysis Method: 52 1 Prep Method: MEffIOD 

Prep Date: 
Prep Ref: 1017597 

05/11/2011 

Quant Method: J \MS 16WdTII0DS\05 121 1-Dl4 M Calibration ID: CAL10502 
Title: Nitrosamlnes by EPA 52 1 Report List ID: LJ114 19 
Tune Ref: J IMS16\DATA\051611-521\0516 D Method ID: MJ808 
MB Ref: J\MS16\DATA\051611-521\0516015 D Quant based on Report List 

Data File: J \MS16V>ATA\051611-521\0516017 D Instrument: MS16 
Acqu Date: 05/1 6/20] 1 19 40 Quant Date: 05/17/2011 08 51 Vial: 13 
Run Type: SMPI, Dilution: 1 0  
Lab ID: PI 101681-001 Soln Conc. Units: ugL 

Internal Standard Compounds 
IS I1T Quant Solution Area 
Ref Parameter Name RT Dev Mass Response Conc Criteria 

1 N-Nitrosodi-n-propylamine-dl4 20.14 0.02 97 28632 50.00 OK J' 

Surrogate Compounds 
IS 
Ref Parameter Name 

RT RRT Quant Solution %Rec 
RT Dev Dev Mass Response Conc %Rec Limits Rpt? 

Target Compounds Final Conc. Units: ng/L 

IS RT RIlT Quant Solution Final 
Ref Parameter Name RT Dev Dev Mass Response Conc Conc Q Rpt? 

Prep Amount: 500 ml 
Prep Final Vol: 1 ml 

Dilution: 1 .O 
Unit Factor: 1000 

Final Concentration = ((Soln Conc x Prep Final Vol x Dilution) / Prep Amount) x Unit Factor 

U Undetected at or above MDL 
1 Analyte detccted above MDL, but below MRL 
B Hit above MRL also found m Method Blank 
E. Analyte concenb-ahon above hgh pomt of ICAL 
N Presumphve endence of compound 

Printed: 05/17/2011 09: 11:23 
u \Stealth\Crystai rpt\quantl rpt 

D: Residt from diiuhon 
m: Manual lntegrahon performed 
d- Compound manually deleted 
NR Analyto not reported from this analysis 

Result fads acceptance cntena 
# Acceptance cntena riot apphcabie 
7 lnsuilicient information to determine acceptmice 
e Result >= MRl., but MRL less than low pomt of 1CAL 
c. check for co-elution 

J:\MS16\DATA\O5 161 1-521\0516017.D Page 1 of 1 



Quantitation Report (QT Reviewed) 

Data File : J:\~~16\~~~~\051611-521\0516017.D Vial: 13 
Acq On : 16 May 11 19:40 Operator: SVO-DW 
Sample : P1101681-001 Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 17 07:48:51 2011 Quant Results File: 051211 - D14.RES 

Quant Method : J:\~Sl6\METH0DS\051211 D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri ~ a y  13 10:05:05 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1) NDPA-dl4 20.14 97 28632 50.00 U ~ / L  0.03 

System Monitoring Compounds 
3) NDMA-d6 10.46 50 23581 9.26 U ~ / L  0.02 

Target Compounds 
4) NDMA 

Qvalue 
10.57 47 156 0.02 ug/L 76 

- _ _ _ _ _ _ - - - _ - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

( # )  = qualifier out of range (m) = manual integration 
0516017.D 051211 Dl4 .M - Tue May 17 08:56:50 2011 Page 1 



Quantitation Report (QT Reviewed) 

Data File : J:\MS16\DAT~\051611-521\0516017.D Vial: 13 
Acq On : 16 May 11 19:40 Operator: SVO-DW 
Sample : P1101681-001 Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 17 8:51 2011 Quant Results File: 051211 - Dl4 .R 

Method : J:\MS16\MET~0~S\051211 D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri ~ a y  13 10:05:05 2011 
Response via : Initial Calibration 

Abundance TIC: 051 601 7.D --- 

0516017.D 051211 - D14.M Tue May 17 08:56:50 2011 

3 9 

Page 2 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL-GW-2QI l/G005862 / JPL GWM 
Sample Matrix: Drinking water 

Sample Name: Method Blank 
Lab Code: KWG1104201-4 

Extraction Method: METHOD 
Analysis Method: 521 

Service Request: PI 101681 
Date Collected: NA 
Date Received: NA 

Nitrosamines by EPA 521 

Units: n g L  
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

N-Nitrosodimethylamine ND U 2.0 0.32 1 05/11/11 0511611 1 KWGI 104201 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

N-Nitrosodimethj~lamine-d6 75 70-130 05/16/11 Acceptable 

Comments: 

Printed: 05/19/2011 07:14:55 
u.\Stealth\Clystal.rptWonnlmNew.rpt Merged 

Form 1A - Organic 

4 0 

Page 1 of 1 
SuperSet Reference: RR 12888 1 



Exception Report 

Data File: J:~S16\DATA\051611-521\0516015.D 
Lab ID: KWG1104201-4 
RunType: MB 
Matrix: DRINKING WATER 

Date Acquired: 05/16/2011 18:22 
Date Quantitated: 05/17/2011 08:50 
Batch ID: KWGl104374 
Analysis Method: 521 
MethodJoinID: MJ808 

Sample Exceptions 

Primary Review: 

Secondary Review 4 
Printed: 05/17/2011 09:13:05 
u \Stealth\Ciystal rpt\except:! rpi 

Page 1 of 1 



Quantitation Report 

Bottle ID: Tier: Matrix: DRINKING WATE 
Prod Code: 52 1 N~trosam~ne Collect Date: Receive Date: 0511 11201 1 

Analysis Lot: KWG1104374 Prep Lot: KWGl104201 Report Group: 

Analysis Method: 52 1 Prep Method: METHOD 
Prep Date: 

Prep Ref: 1017601 
0511 11201 1 

Quant Method: J \MS 16\METHODS\05 12 1 1-0 14 M Calibration ID: CALI0502 
Title: 

Tune Ref: J\MSl6\DATA\051611-521\0516 D Method ID: MJ808 
MB Ref: Quant based on Method 

Data Fie: J\MS16\DATA\051611-521\0516015 D Instrument: MS16 
Acqu Date: 0511 6/20 11 18 22 Quant Date: 05/17/2011 08 50 Vial: 11 
Run Type: MB Dilution: 1 0  
Lab ID: KWGl104201-4 Soln Conc. Units: ugk  

Internal Standard Compounds 
IS RT Quant Solution Area 
Ref Parameter Name RT Dev Mass Response Conc Criteria 

1 N-Nltrosodl-n-propylamine-dl4 20 12 0 00 97 31596 50 00 OK 
1 N-N~trosodiethylamine-dl0 8 1 Od OK 

Surrogate Compounds 
IS RT RIiT Quant Solution %Rec 
Ref Parameter Name RT Dev Dev Mass Response Conc %Rec Limits Rpt? 

Target Compounds Final Conc. Units: ng/L 

IS RT RRT Quant Solution Finn1 
Ref Parameter Name RT Dev I>ev Mass Response Conc Conc Q Rpt? 

1 N-Nitrosod~methylam~ne 47 0 0 32 U 
1 N-N~trosomethylethylamlne 6 1 0 0 50 U 
1 N-Nitrosodlethylam~ne 75 0 0 76 U 

Prep Amount: 

Prep Final Vol: 

Dilution: 1 0  
Unit Factor: 1000 

Final Concentration = ((Soln Conc x Prep Final Vol x Dilution) / Prep Amount) x Unit Factor 

U Undetected at or above MDL 
J Analyte detected above MDL, but below MRL 
B Hit above MRL also found m Method Blank 
.E Aridlyte conccntrahon sbove high point of ICAL 
N Presumphve endence of compound 

D Result from dduhan 
m Manual mtegnahori performed 
d. Compound manually deleted 
NR Analyte not reported &om this analysis 

*. Result fajls acceptance cntena 
# Acceptance cntena not appiicable 
7 Insuffic~en! lnforrnahon to d e t e m e  acceptance 
e Result >= MRL, but MRL iess than low point oTICAi 
c check for co-elunon 

Printed: 05/17/2011 09: 11:07 
u \Stealth\Crystai rpt\quantl rpt 



Y U ~ ~ ~ L I  L ~ L I O I I  ~tc fpu~  L ( y . ~  ~evleweal 

Data File : J:\MSlG\DATA\051611-521\0516015.D Vial: 11 
Acq On : 16 May 11 18:22 Operator: SVO-DW 
Sample : 051111-MB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 17 07:48:50 2011 Quant Results File: 051211 D14.RES - 

Quant Method : J : \ M s ~ ~ \ M E T H o D s \ ~ ~ ~ ~ ~ ~  D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri ~ a y  13 10:05:05 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
_ _ _ _ _ _ _ - _ _ _ - _ - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1) NDPA-dl4 20.12 97 31596 50.00 u ~ / L  0.01 

System Monitoring Compounds 
3) NDMA-d6 10.46 50 20559 7.54 u ~ / L  0.03 

Target Compounds Qvalue 

- - - -  - - - -  _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
( # )  = qualifier out of range (m) = manual integration 
0516015.D 051211 D14.M - Tue May 17 08:56:48 2011 Page 1 



Yuantltatlon Report (QT Reviewed) 

Data File : ~:\MS16\D~T~\051611-521\0516015.D Vial: 11 
Acq On : 16 May 11 18:22 Operator: SVO-DW 
Sample : 051111-MB Inst : MS16 
Misc 
MS Integration Params: RTE1NT.P 
Quant Time: May 17 8:50 2011 

Multiplr: 1.00 

Quant Results File: 051211 D14.R - 

Method : J : \ M s ~ ~ \ M E T H o D s \ o ~ ~ ~ ~ ~  D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri ~ a y  13 10:05:05 2011 
Response via : Initial Calibration 

&bundance TIC: 051 601 5.D 
I 7 

0516015.D 051211 D14.M - Tue May 17 08:56:48 2011 

44 

Page 2 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL-GW-2QlllG005862 / JPL GWM 
Sample Matrix: Water 

Sample Name: MW-16MS 
Lab Code: KWGl104201-I 

Extraction Method: METHOD 
Analysis Method: 52 1 

Service Request: P110168 1 
Date Collected: 05105120 1 1 
Date Received: 05/05/20 1 1 

Nitrosamines by EPA 521 

Units: ng/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

N-Nitrosodimethylamine 18.5 2.0 0.32 1 0 1  1/11 0511611 1 KW(;1104201 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

N-Nitrosodimethylamine-d6 94 70-130 0511611 1 Acceptable 

Comments: 

Printed: 05/19/2011 07: 14:58 
u:\Stealth\Crystal.rpt\FormlmNew rpt Merged 

Form 1A - Organic 

4 5 



Exception Report 

Data File: J:\MS16\DATA\051611-521\0516018.D 
Lab ID: KWG1104201-1 -- P1101681-001MS 
RunType: MS 
Matrix: WATER 

Date Acquired: 05/16/2011 20: 19 
Date Quantitated: 05/17/2011 08:51 
Batch ID: KWG1104374 
Analysis Method: 52 1 
MethodJoinID: MJ808 

Sample Exceptions 

Printed: 05/17/201 1 09: 13: 14 
u:\Stealth\Crystal rpAexcept2 rpt 

Primary Review: 

Secondary Review: 

Page 1 of 1 



Quantitation Report 

Bottle ID: Tier: Matrix: WATER 
Prod Code: 521 Nitrosamine Collect Date: Receive Date: 0511 11201 1 

Analysis Lot: KWGl104374 I'rep Lot: KWG1104201 Report Group: 

Analysis Method: 52 1 Prep Method: ME rflOD 
Prep Date: 

Prep Ref: 1017598 0511 1/2011 

Quant Method: J W S  16WETHODS\05 12 111>14 M Calibration ID: CAI,10 502 
Title: 

Tune Ref: JWSlb\DATA\051611-521\0516 D Method ID: MJ808 
MB Ref: JWS16U~A'IA\051611-521\0516015 D Quan t  based on Method 

Data Fie: J\MS16U)KIA\051611-521\0516018 D Instrument: MS16 
Acqu Date: 05/16/2011 20 19 Quant Date: 05/17/2011 08 51 Vial: 14 
Run Type: MS Dilution: 1 0  
I,ab ID: KWG1104201-1 -- P1101681-001MS S o h  Conc. Units: ug/L 

Internal Standard Compounds 
IS RT Quant Solution Area 
Ref Parameter Name RT Dev Mass Response Conc Criteria 

1 N-Nitrosodi-n-propylamine-dl4 20 13 0 01 97 24683 50 00 OK " 
1 N-Nitrosodiethylamine-dl 0 81 Od OK 

Surrogate Compounds 
IS RT RRT Quant Solution %Rec 
Ref Parameter Name RT Ijev 1)ev Mass Response Conc %Rec Limits Rpt ? 

1 N-Nitrosodimethylamine-d6 10.44 0.00 0.00 50 20646 9.38 94 70-130 OK / 

Target Compounds Final Conc. Units: ngL  

IS 
Ref Parameter Name 

RT RRT Quant Solution Final 
RT Dev I>ev Mass Response Conc Conc Q Rpt? 

Prep Amount: 500 ml 
Prep Final Vol: 1 ml 

Dilution: I .0 
Unit Factor: 1000 

Final Concentration = ((Soln Conc x Prep Final Vol x Dilution) / Prep Amount) x Unit Factor 

U Undetected at or above MDL 
J: Analyte detected above MDL, but below MRL 
B Hit above MRL also found m Method Blank 
E: Andyte concentrahon above high pomt of ICAL 
N Presumphve e ~ d e n c e  of compound 

Printed: 05/17/2011 09:11:28 
u.\Stealth\Crystal rptiquantl .rpt 

D: Res~dt from ddution 
m Manual lntegrahon performed 
d- Compound manually deleted 
NR. Analyte not reported from this analysis 

*: Result fails acceptance criteria 
#: Acceptance cntena not apphcable 
Y Insuffic~ent mfomatlon to detemune acceptance 
e. Result >= MRL, but MRL less than low point of ICAL 
c: check for co-elution 



Quantitation Report (QT Reviewed) 

Data File : J:\MS16\DATA\051611-521\0516018.D Vial: 14 
Acq On : 16 May 11 20:19 Operator: SVO-DW 
Sample : P1101681-001 MS Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 17 07:48:51 2011 Quant Results File: 051211 - D14.RES 

Quant Method : J:\MS16\METHODS\051211 D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri ~ a y  13 10:05:05 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1) NDPA-dl4 20.13 97 24683 50.00 ug/L 0.02 

System Monitoring Compounds 
3) NDMA-d6 10.44 50 20646 9.38 U ~ / L  0.00 

Target Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NPIP 
10) NDBA 

Qvalue 
10.57 47 5455 9.23 ug/L 73 
13.13 61 32971 7.29 ug/L 97 
15.26 75 4933 8.32 ug/L 83 
20.44 89 5229 8.13 ug/L # 43 
22.77 55 38319 8.61 ug/L 98 
23.68 69 64073 8.30 ug/L 88 
25.85 57 20576 7.60 ug/L 55 

( # )  = qualifier out of range (m) = manual integration 
0516018.D 051211 - D14.M Tue May 17 08:56:50 2011 Page 1 



Quantitation Report (QT Reviewed) 

Data File : J:\MS16\DATA\051611-521\0516018.D Vial: 14 
Acq On : 16 May 11 20:19 Operator: SVO-DW 
Sample : P1101681-001 MS Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 17 8:51 2011 Quant Results File: 051211 - D14.R 

Method : J:\MS16\METHODS\051211 D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri ~ a y  13 10:05:05 2011 
Response via : Initial Calibration -. 

qbundance TIC: 051 601 8.D 
I 

0516018.D 051211 D14.M - Tue May 17 08:56:50 2011 Page 2 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL-GW-2QllIG005862 / JPL GWM 
Sample Matrix: Water 

Nitrosamines by EPA 521 

Sample Name: MW-16DMS 
Lab Code: KWGl104201-2 

Extraction Method: METHOD 
Analysis Method: 521 

Sewice Request: PI 10 168 1 
Date Collected: 05105120 1 1 
Date Received: 05/05/20 1 1 

Units: ng/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

N-Nitrosodimethylamine 17.0 2.0 0.32 1 0.511 1/11 05/16/11 KWGl104201 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

N-Nitrosodimethylamine-d6 88 70-130 05/16/1 1 Acceptable 

Comments: 

Printed: 05/19/2011 07: 15:01 
u:\Stealth\Crystal.rptWomlmNew.rpt Merged 

Form 1A - Organic Page 1 of 1 
SuperSet Refercnrc KRl28881 

5 0 



Exception Report 

Data File: J:\MS16\DATA\O51611-521\0516019.D 
Lab ID: KWG1104201-2 -- P1101681-001DMS 
RunType: DMS 
Matrix: WATER 

Date Acquired: 05/16/2011 20:58 
Date Quantitated: 05/17/2011 08:.51 
Batch ID: KWG1104374 
Analysis Method: 52 1 
MethodJoinID: MJ808 

Sample Exceptions 

Primary Revicw: 

Secondary Review: 

Printed: 05/17/2011 09:13:17 
u:\Stealth\Crystal rpt\except2.rpt 

Page 1 of 1 



Quantitation Report 

Bottle ID: Tier: Matrix: WA TEK 
Prod Code: 52 1 Nitrosamine Collect Date: Receive Date: 0511 11201 1 

Analysis Lot: KWG1104374 Prep Lot: KWGl104201 Report Group: 

Analysis Method: 52 1 Prep Method: ME I HOD 
Prep Date: 

Prep Ref: 1017599 
0511 11201 1 

Quant Method: J \MS 16W3TEIODS\05 12 1 1 -D 14 M Calibration ID: CALI0502 
Title: 

rune Ref: J\MS16DATA\O51611-521\0516 D Method ID: MJ808 
MB Ref: J\MS16\DATA\051611-521\0516015 D Quan t  based on Method 

Data Bile: J \MS16DAI;i2\051611-521\0516019 D Imtnunent: MS16 
Acqu Date: 05/16/2011 20 58 Quant Date: 05/17/2011 08 51 Vial: 15 
Run l ype: DMS Ililution: 1 0  
Lab ID: KWG1104201-2 -- P1101681-001DMS S o h  Conc. Units: ug/L 

Internal Stanclard Compounds 
IS KT Quint Solution Area 
Ref Parameter Name RT Dev Mass Responbe Conc Criteria 

1 N-Nitrosodi-n-propylamme-dl4 20 13 0 01 97 28225 50 00 OK 8- 

1 N-Nitrosodiethylamine-dl0 81 Od OK 

Surrogate Compounds 
IS RT RRT Quant Solution %Rec 
Ref Parameter Name KT Dev Dev Mass Response Conc %Rec Limits Rpt? 

Target Compounds Final Conc. Units: ng/L 

IS RT RRT Quant Solution Final 
Ref Parameter Name RT Dev Dev Mass Response Conc Conc Q Rpt? 

Prep Amount: 500 ml 
Prep Final Vol: 1 ml 

Dilution: 1 .0 
Unit Factor: 1000 

Final Concentration = ((Soln Conc x Prep Final Vol x Dilution) I Prep Amount) x Unit Factor 

U. Undetected at or above MDL 
J Analyte detected above MDL, but below MRL 
B Hd above MRL also found in Method Blank 
E: Analyte concentrahon above hlgh point of ICAL 
N Presumphve emdence of compo~utd 

Printed: 05/17/2011 09: 11 :56 
u \Stealth\Crystal rpt\quantl rpt 

D: Result from diluhon 
m Manual lntegrahou performed 
d Compound manually deleted 
NR: h a l y t e  not reported from this analysls 

*: Result fails acceptance cniena 
#' Acceptance cntena not apphcable 
7 I~~sufficien: informahon to d e t e m e  acceptance 
e. Result >= MRL, but MRL less than low pomt of ICAL 
c check for co-elution 

J:\MS16\DATA\05 161 1-521\0516019.D Page 1 of 1 



Quantitation Report (QT Reviewed) 

Data File : J:\MS16\DATA\051611-521\0516019.D Vial: 15 
Acq On : 16 May 11 20:58 Operator: SVO-DW 
Sample : P1101681-001 DMS Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 17 07:48:51 2011 Quant Results File: 051211 - D14.RES 

Quant Method : J : \ M S ~ ~ \ M E T H O D S \ ~ ~ ~ ~ ~ ~  D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri ~ a y  13 10:05:05 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 

System Monitoring Compounds 
3) NDMA-d6 10.45 50 21787 8.75 ug/L 0.02 

Target Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NPIP 
10) NDBA 

Qvalue 
10.57 47 5670 8.51 u g / ~  88 
13.15 61 38587 7.44 ug/L 85 
15.26 75 5345 7.92 u g / ~  68 
20.43 89 5504 7.54 u g / ~  # 18 
22.77 55 41295 8.16 ug/L 93 
23.68 69 71854 8.15 ug/L 85 
25.86 57 23444 7.57 ug/L # 3 7 

_ _ _ _ - - _ _ - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

( # )  = qualifier out of range (m) = manual integration 
0516019.D 051211 D14.M - Tue May 17 08:56:51 2011 Page 1 



Quantitation Report (QT Reviewed) 

Data File : J:\MS16\D~T~\051611-521\0516019.D Vial: 15 
Acq On : 16 May 11 20:58 Operator: SVO-DW 
Sample : P1101681-001 DMS Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 17 8:51 2011 Quant Results File: 051211 - D14.R 

Met hod : J:\MSlG\METHODS\051211 D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri ~ a y  13 10:05:05 2011 
Response via : Initial Calibration 

bundance TIC: 0516019.D 

t 

0516019.D 051211 D14.M - Tue May 17 08:56:51 2011 Page 2 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL-GW-2Q11/G005862 / JPL GWM 
Sample Matrix: Drinking water 

Sample Name: Lab Control Sample 
Lab Code: KWG1104201-3 

Extraction Method: METHOD 
Analysis Method: 52 1 

Service Request: P1101681 
Date Collected: NA 
Date Received: NA 

Nitrosarnines by EPA 521 

Units: ng/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

N-Nitrosodimethylamine 23.9 2.0 0.32 1 0 5  1/11 0511 611 1 KWG1104201 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

N-Nitrosod~rnethylamine-d6 96 70-130 05/16/1 1 Acceptable 

Comments: 

Printed: 05/19/2011 07: 15:04 
u:\Stealth\Crystal.rptWomlmNew.'pt Merged 

Form 1A - Organic 

5 5 

I'agc 1 of 1 
SuperSet Reference RR 12888 1 



Exception Report 
Data File: J:MS16\DATA\O51611-521\0516016.D 
Lab ID: KWG1104201-3 
RunType: LCS 
Matrix: DRINKING WATER 

Date Acquired: 05/16/2011 19:Ol 
Date Quantitated: 05/17/2011 O8:50 
Batch ID: KWG1104374 
Analysis Method: 521 
MethodJoinID: MJ808 

Sample Exceptions 

Primary Review: 

Secondary Review 

Page 1 of 1 



Quantitation Report 

Bottle ID: Tier: Matrix: D-G WATE 
Prod Code: 52 1 Nitrosamine Collect Date: Receive Date: 0511 11201 1 

Analysis Lot: KWGl104374 Prep Lot: KWGl104201 Report Group: 

Analysis Method: 521 Prep Method: METHOD 
Prep Date: 

Prep Ref: 10 1 7600 05/11/2011 

Quant Method: J \MSl6\METHODS\051211-Dl4 M Calibration ID: CALI0 502 
Title: 

Tune Ref: JWS16V>ATA\051611-521\0516 D Method ID: MJ808 
MB Ref: J\MS16DATA\051611-521\0516015 D Quant based on Method 

Data File: J \MSl6\DATA\05161 I-521\0516016 D Instrument: MS16 
Acqu Date: 05/16/2011 1901 Quant Date: 05/17/2011 08 50 Vial: 12 
Run Type: LcS Dilution: 1 0 
Lab ID: KWGl10420 1-3 Soln Conc. Units: u g k  

Internal Standard Compounds 
IS 
Ref Parameter Name 

RT 
RT Dev 

Quant Solution 
Mass Response Conc 

Area 
Criteria 

Surrogate Compounds 
IS RT RRT Quant Solution %Rec 
Ref Parameter Name RT Dev Dev Mass Response Conc %Rec Limits Rpt? 

Target Compounds Final Conc. Units: n g n  

IS 
Ref Parameter Name 

RT RRT Quant Solution Finial 
RT Dev Dev Mass Response Conc Conc Q Rpt? 

Prep Amount: 500 ml 
Prep Final Vof: I ml 

Dilution: 1 .0 
Unit Factor: 1000 

F i a l  Concentration = ((Soln Conc x Prep Final Vol x Dilution) / Prep Amount) x Unlt Factor 

U. Undetected at or above MDL 
1. Anaiyte detected above MDL, but below MRL 
B Hd above MRL also found m Method Blank 
E Analyte concentration above iugh polnt of ICAL 
N: Presumpbve endonce of compound 

D Result from diiution 
rn. Manual mtegrahon performed 
d Compound manually deleted 
NR Andyle not reported from tius analysis 

*. Result fads acceptance cntena 
f f :  Acceptance cntena not applicable 
?: iilsufiiclent mfomahon to d e t e m e  acceptance 
e Result >= MRL, but MRL less than low pomt of 1CAL 
c check for co-elution 

J:VUISlG\DATA\051611-521\0516016.D Page 1 of 1 



Quantitation Report (QT Reviewed) 

Data File : ~:\~~16\~~~~\051611-521\0516016.D Vial: 12 
Acq On : 16 May 11 19:Ol Operator: SVO-DW 
Sample : 051111-LCS Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant ~ l m e :  May 17 07:48:50 2011 Quant Results File: 051211 D14.RES - 

Quant Method : J:\MSl6\M~TH0DS\051211 D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri ~ a y  13 10:05:05 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
- _ _ - _ _ - - - - - _ _ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1) NDPA-dl4 20.13 97 30320 50.00 ug/L 0.02 

System Monitoring Compounds 
3) NDMA-d6 10.45 50 26060 9.60 U ~ / L  0.02 

.rget Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NPIP 
0) NDBA 

Qvalue 
10.57 47 9131 11.94 ug/L # 47 
13.15 61 35597 6.48 ug/L 88 
15.26 75 5739 7.91 ug/L 84 
20.44 89 5757 7.35 ug/L 100 
22.78 55 40685 7.53 ug/L 83 
23.70 69 69051 7.35 ug/L 90 
25.87 57 22370 6.82 ug/L 96 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
( # )  = qualifier out of range (m) = manual integration 
0516016.D 051211 D14.M - Tue May 17 08:56:49 2011 Page 1 



yuantltatlon Report ( (2'1' Kevlewed) 

Data File : J:\MS16\D~TA\051611-521\0516016.D Vial: 12 
Acq On : 16 May 11 19:Ol Operator: SVO-DW 
Sample : 051111-LCS Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 17 8:50 2011 Quant Results File: 051211 Dl4 - 

Met hod : J:\MSlG\METHODS\051211 D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri ~ a y  13 10:05:05 2011 
Response via : 1nitial Calibration 

Pbundance TIC: 051 6016.D I 
I I 

Tue May 17 08:56:49 2011 Page 2 



Organic Analysis: 
Nitrosamines bv EPA 52 1 

Validation Package 

Standards Data 

u:\Stealth\Crystal.rptDividerE rpt 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Results 

Client: Battelle 
Project: JPL-GW-2Qll/G005862 / JPL GWM 

Calibration ID: CAL10.502 
Instrument ID: MS16 

Level ID File ID 

A J:\MS16\DATA\051211-521\0512015 1) 
B J:\MS16\DATA\051211-521\0512016 D 
c J:\MS16\DATA\051211-521\0512017.1) 
D J:\MS16VIATA\051211-521\0512018.D 

Service Request: P 1 10 168 1 
Calibration Date: 05/12/20 1 1 

Initial Calibration Summary 
Nitrosamines by EPA 521 

Column: MS 

Level ID File 111 

E JIMS16\I>AIA\05121 I-521\0512019 1) 
F J IMS16U~AIA\O51211-521\0512020 11 

Level Level Level Level Level 
Analyte Name ID ~ m t  RRF ID Amt R m  ID Amt R m  ID Amt RRF ID Amt RRF 

N-Nitrosodimethylamine-d6 A 1.0 3.06 i J3 2.0 3.45 C 5.0 4.25 D 10 4.54 E 20 5.21 
F 50 7.35 1 

N-Nitrosodimethylamine A 1.0 1.11 1 B 2.0 1.01 1 C 5.0 1.35 D 10 1.24 : E 20 1.38 ~ 
F 50 2.25 1 

Results flagged with an asterisk (*) indicate values outside control criteria. 

t SPCC Compound $ CCC Compound 

Printed: 05/19/20 11 07: 1.5: 1 1 
u:\Steal~\Crystal.rpt\Fom6iNew.rpt 

Form 6A - Organic 

6 1 

Page 1 of 2 
SuperSet Reference. KK 12888 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Client: Battelle 
Project: JPL-GW-2Q1 11G005862 / JPL GWM 

Initial Calibration Summary 
Nitrosamines by EPA 521 

Calibration ID: CALI0502 
Instrument ID: MS16 

Service Request: P 1 10 168 1 
Calibration Date: 0511 2120 1 1 

Column: MS 

Results flagged with an asterisk (*) indicate values outside control criteria. 

SPCC Compound $ CCC Compound 

Compound 
Analyte Name Type 
N-Nitrosodimethylamine-d6 SURR 
N-Nitrosodimethylamine MS 

Printed: 05/19/2011 07: 15: 11 
u.\Stealth\Crystal rpt\Fom61New rpt 

Form 6A - Organic 

6 2 

Calibration Evaluation 

Eval. Control 
Fit Type Eval. Result Q Criteria 

Quadratic COD 1.000 2 0.99 
Quadratic COD 0.999 2 0.99 

Page 2 of 2 
SuperSet Reference KR 12888 1 

RRF Evaluation 

Average Minimum 
RRF Q RRF 

4.64 
1.39 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Battelle 
JPL-GW-2QlllG005862 I JPL GWM 

Second Source Calibration Verification 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 52 1 

Service Request: PI10 168 1 
Calibration Date: 05112120 1 1 

Date Analyzed: 05/12/20 1 1 

Calibration ID: CAL10502 
Units: ugiL 

File ID: J:\MS16\DATA\O51211-521\05 12021.D 

Average SSV 

Analyte Name Expected Result RF RF '/OD %Drift Criteria Curve Fit 

N-Nitrosodimethylamine 10 7.6 1.39 0.877 NA -24 i 30 'YO Quadratic 

Results flagged with an asterisk (*) indicate values outside control criteria. 

t SPCC Compound I. CCC Compound 

Printed: 51191201 1 07: 15:2 1 
u:\Stealth\Crystal rptWorm6SS rpt 

Form 6B - Organic 

6 3 

Page 1 of 1 
SuperSet Reference KK12888 1 



Injection Log 
Directory: J:\MS16\DATA\051211-521 [ 41- L d 9 - L -  

Line Vial FileName 

1 0512.D 

2 1 0512001.D 

3 2 0512002.D 

4 3 0512003.D 

5 4 0512004.D 

6 5 0512005.D 

7 6 0512006.D 

8 7 0512007.D 

9 5 0512008.D 

Multiplier 

1. 

1. 

I. 

1. 

I. 

1. 

SampleName Misc Info Injected 

IB 

5-1 1 B 521 1 PPB 

5-1 1 C 521 2 PPB 

5-1 1 D 521 5 PPB 

5-1 1 E 521 10 PPB 

5-1 1 F 521 20 PPB 

5-1 1 G 521 50 PPB 

5-1 1 H 521 ICVI 0 PPB 

5-1 1 F 521 20 PPB 

5-1 1 H 521 ICVI 0 PPB 

IB 

5-1 1 D 521 5 PPB 

05021 1-MB 

5-1 1 C 521 2 PPB 

I B 

5-1 I B 521 1 PPE 

5-1 1C 521 2 PPB 

5-1 1 D 521 5 PPB 

5-1 1 E 521 10 PPB 

5-1 I F  521 20 PPB 

5-1 1 G 521 50 PPB 

5-1 1 H 521 ICVI 0 PPB 

IB 

5-1 1 D 521 5 PPB 

5-1 1 D 521 5 PPB 

05021 I -MB 

5-1 1 C 521 2 PPB 

05021 1 -MB 

05021 1-LCS 

12 May 201 1 20:l 

12 May 201 1 20:5 

12 May 201 1 21 :3 

12 May 201 1 22:1 

12 May 201 1 22:4 

12 May 201 1 23:2 

12 May 201 1 12:O 

12 May 2011 12:4 

12 May 201 1 25:2 

12 May 201 1 26:0 

12 May 201 1 26:4 

12 May 201 1 27:2 

12 May 201 1 28:0 

12 May 201 1 28:4 

12 May 201 1 30:2 

12 May 2021 30:5 

12 May 201 1 31 ::! 

12 May 201 1 32:1 

12 May 201 1 32:s 

12 May 201 1 332 

12 May 201 1 34:l 

12 May 202 1 34:s 

12 May 201 1 35:3 

13 May 201 1 12:l 

13 May 201 1 13.2 

13 May 201 1 14% 

13 May 2021 14:4 

Page I 
64 

2 3 May 202 2 2 5:: 

13 May 202 1 09:48 



DATA ANALYSIS PARAMETERS 
. . . . . . . . . . . . . . . . . . . . . . . .  

Method Name: J:\~~l6\METH0DS\051211 - D14.M 

Percent Report Settings 
. . . . . . . . . . . . . . . . . . . . . . .  

Sort By: Signal 

Output Destination 
Screen: Yes 
Printer: No 
File: No 

Integration Events: Meth Default 

Generate Report During Run Method: No 

Signal Correlation Window: 0.020 

Qualitative Report Settings 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

Peak Location of Unknown: Apex 

Library to Search Minimum Quality 
L:\DATABASE\NIST98.L 0 

Integration Events: Meth Default 

Report Type : Summary 

Output Destination 
Screen: No 
Printer: Yes 
File: No 

Generate Report During Run Method: No 

Quantitative Report Settings 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Report Type: Summary 

Output Destination 
Screen: No 
Printer: Yes 
File: No 

Generate Report During Run Method: Yes 
6 5 



051211 D14.m MJ808 CAL 10502 
calibration Last Updated: Fri May 13 09:55:14 2011 

Reference Window: 0.60 Minutes 
Non-Reference Window: 1.00 Minutes 
Correlation Window: 0.05 minutes 
Default Multiplier: 1.00 
Default Sample Concentration: 0.00 

Compound Information 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1) NDPA-dl4 (ISTD) 

Ret. Time 20.11 rnin., Extract & Integrate from 19.81 to 20.41 min. 

Signal Re1 Resp. Pct. Unc. (abs) Integration 
Tgt 97.00 * * *  METH DEFAULT * * *  
Q1 145.00 27.70 20.0 * * *  METH DEFAULT * * *  

Lvl ID Conc (ug/L) Response 
1 50.000 33124 
2 50.000 32642 
3 50.000 33027 
4 50.000 34066 
5 50.000 30941 
6 50.000 30878 

Qualifier Peak Analysis OFF ISTD conc : 50.000 u g / ~  
Curve Fit: Avg. RF 

Ret. Time 14.98 min., Extract & Integrate from 14.68 to 15.28 min. 

Signal Re1 Resp. Pct . Unc. (abs) Integration 
Tgt 81.00 * * *  METK DEFAULT * * *  
Q1 113 .OO 4.70 20.0 * * *  METH DEFAULT * * *  

Lvl ID Conc (ug/~) Response 
1 50.000 - 1 
2 50.000 - 1 
3 50.000 - 1 
4 50.000 - 1 
5 50.000 - 1 
6 50.000 - 1 

Qualifier Peak Analysis OFF 
Curve Fit: Avg. RF 

Ret. Time 10.43 min., Extract & Integrate from 10.13 to 10.73 min 

Signal Rel Resp. Pct. Unc. (abs) Integration 
Tgt 50.00 * * *  METH DEFAULT * * *  

6 6 



* * *  METH DEFAULT * * *  

Lvl ID C O ~ C  (ug/L) Response 
1 1.000 2027 
2 2.000 4501 
3 5.000 14037 
4 10.000 30941 
5 20.000 64495 
6 50.000 226827 

Qualifier Peak Analysis OFF 
Curve Fit: Quadratic 
_ _ _ _ _ _ - _ _ - _ - - _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

4) NDMA ( ) 

Ret. Time 10.55 rnin., Extract & Integrate from 10.25 to 10.85 min. 

Signal Re1 Resp. Pct. Unc.(abs) Integration 
Tgt 47.00 * * *  METH DEFAULT * * *  
Q1 75.00 12.60 20.0 * * *  METH DEFAULT * * *  

Lvl ID Conc (ug/L) Response 
1 1.000 736 
2 2.000 1325 
3 5.000 4463 
4 10.000 8429 
5 20.000 17071 
6 50.000 69326 

Qualifier Peak Analysis OFF 
Curve Fit: Quadratic 
- - _ _ _ - _ _ - _ _ _ _ _ - - _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

5) NMEA ( ) 

Ret. Time 13.13 rnin., Extract & Integrate from 12.82 to 13.43 min. 

Signal Re1 Resp. Pct. Unc. (abs) Integration 
Tgt 61.00 * * *  METH DEFAULT * * *  
Ql 89.00 9.40 20.0 * * *  METH DEFAULT * * *  

Lvl ID Conc (ug/L) Response 
1 1.000 4469 
2 2.000 9214 
3 5.000 29471 
4 10.000 60836 
5 20.000 126903 
6 50.000 353142 

Qualifier Peak Analysis OFF 
Curve Fit: Quadratic 

6) NDEA ( ) 

Ret. Time 15.24 rnin., Extract & Integrate from 14.94 to 15.54 min. 

Signal Re1 Resp. Pct. Unc. (abs) Integration 
Tgt 75.00 * * *  METH DEFAULT * * *  
Ql 103.00 13.00 20.0 * * *  METH DEFAULT * * *  

Lvl ID Conc (ug/~) Response 



Qualifier Peak Analysis OFF 
Curve Fit: Quadratic 
_ _ _ - _ _ - - - - - _ - - - - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

7) NDPA ( ) 

Ret. Time 20.42 min., Extract & Integrate from 20.12 to 20.72 min. 

Signal Re1 Resp. Pct. Unc.(abs) Integration 
Tgt 89.00 * * *  METH DEFAULT * * *  
Q1 131.00 9.80 20.0 * * *  METH DEFAULT * * *  

Lvl ID Conc (ug/~) Response 
1 1.000 565 
2 2.000 1341 
3 5.000 4167 
4 10.000 8465 
5 20.000 17439 
6 50.000 . 45632 

Qualifier Peak Analysis OFF 
Curve Fit: Quadratic 

8) NPYR ( ) 

Ret. Time 22.75 min., Extract & Integrate from 22.45 to 23.05 min. 

Signal Re1 Resp. Pct . Unc. (abs) Integration 
Tgt 55.00 * * *  METH DEFAULT * * *  
Q1 101.00 12.10 20.0 * * *  METH DEFAULT * * *  

Lvl ID Conc (ug/L) Response 
1 1.000 4102 
2 2.000 9115 
3 5.000 26752 
4 10.000 59611 
5 20.000 119028 
6 50.000 303697 

Qualifier Peak Analysis OFF 
Curve Fit: Quadratic 

9) NPIP ( ) 

Ret. Time 23.66 rnin., Extract & Integrate from 23.36 to 23.96 min. 

Signal Re1 Resp. Pct. Unc. jabs) Integration 
Tgt 69.00 * * *  METH DEFAULT * * *  
Q1 115.00 12.60 20.0 * * *  METH DEFAULT * * *  

Lvl ID Conc (ug/L) Response 
1 1.000 7526 
2 2.000 15898 
3 5.000 47284 



Qualifier Peak Analysis OFF 
Curve Fit: Quadratic 

10) NDBA ( ) 

Ret. Time 25.83 min., Extract & Integrate from 25.53 to 26.13 min. 

Signal Re1 Resp. Pct . Unc . (abs) Integration 
Tgt 57.00 * * *  METH DEFAULT * * *  
Q1 159.00 14.10 20.0 * * *  METH DEFAULT * * *  

Lvl ID Conc (ug/~) Response 
1 1.000 1432 
2 2.000 4540 
3 5.000 16066 
4 10.000 34476 
5 20.000 79619 
6 50.000 192628 

Qualifier Peak Analysis OFF 
Curve Fit: Quadratic 

END OF DATA ANALYSIS PARAMETERS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Fri May 13 10:00:11 2011 



Quantitation Report (QT Reviewed) 

Data File : J:\M~16\~~~~\051211-521\0512015.D Vial: 1 
Acq On : 12 May 11 18:58 Operator: SVO-DW 
Sample : 5-11B 521 1 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 13 08:15:12 2011 Quant Results File: 051211 - D14.RES 

Quant Method : J:\~S16\~ETH0~S\051211 D14.M (RTE Integrator) 
Ti-cle : 050911 D14.m MJ808 CAL-10500 
Last Update : Thu May 12 17:17:45 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 

System Monitoring Compounds 
3) NDMA-d6 

Target Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NPIP 
10) NDBA 

Qvalue 
0.71 ug/L 82 
1.11 ug/L 95 
0.73 ug/L 90 
0.69 u g / ~  89 
0.79 u g / ~  99 
0.83 ug/L 96 
2.06 u g / ~  87 

( # )  = qualifier out of range (m) = manual integration 
0512015.D 051211 D14.M - Fri May 13 09:48:58 2011 Page 1 



Quantitation Report (QT Reviewed) 

Data File : ~ : \ ~ ~ 1 6 \ ~ ~ ~ ~ \ 0 5 1 2 1 1 - 5 2 1 \ 0 5 1 2 0 1 5 . ~  Vial: 1 
Acq On : 12 May 11 18:58 Operator: SVO-DW 
Sample : 5-llB 521 1 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 13 8:15 2011 Quant Results File: 051211 D14.R - 

Method : J:\MSl6\METHODS\O51211 D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Fri ~ a y  13 08:21:18 2011 
Response via : ~nitiai Calibration 

- .- -- 
TIC: 0512015.D 

0512015.3 051211 D14.M - Fri May 13 09:48:58 2011 bfv?;\:J' Page 2 

7 1 



Quantitation Report (QT Reviewed) 

Data File : J:\~S16\D~~~\051211-521\0512016.~ Vial: 2 
Acq On : 12 May 11 19:37 Operator: SVO-DW 
Sample : 5-llC 521 2 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant ~ i m e :  May 13 08:15:12 2011 Quant Results File: 051211 D14.RES - 

Quant Method : J : \ M s ~ ~ \ M E T H o D S \ O ~ ~ ~ ~ ~  D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Thu ~ a y  12 17:20:23 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units DevjMin) 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - - - - - - - - - - - - _ - - - - _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1) NDP,%-dl4 20.11 97 32642 50.00 ug/L 0.00 

System Monitoring Compounds 
3) NDMA-d6 10.41 50 4501 1.93 u ~ / L  -0.02 

Target Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NPIP 
10) NDBA 

Qvalue 
10.54 47 1325 1.30 ug/L 86 
13.12 61 92 14 1.88 ug/L 90 
15.22 75 1201 1.64 ug/L 86 
20.39 89 1341 1.66 ug/L 98 
22.74 55 9115 1.77 ug/L 90 
23.64 69 15898 1-77 ug/L 97 
25.81 57 4540 2.57 ug/L 97 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

( # )  = qualifier out of range (m) = manual integration 
0512016.D 051211 D14.M - Fri May 13 09:48:59 2011 Page 1 
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Quantitation Report (QT Reviewed) 

Data File : J:\~~16\~~~~\051211-521\0512016.~ Vial: 2 
Acq On : 12 May 11 19:37 Operator: SVO-DW 
Sample : 5-11C 521 2 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 13 8:15 2011 Quant Results File: 051211 D14.R - 

Method : J:\MS16\METHODS\051211 D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Fri ~ a y  13 08:21:18 2011 
Response via : Initial Calibration 

-- 
bundance TIC 0512016 D 

I 7 

Fri May 13 09:4P:00 2011 

73 



Quantitation Report (QT Reviewed) 

Data File : J:\~~16\~~~~\051211-521\0512017.~ Vial: 3 
Acq On : 12 May11 20:16 Operator: SVO-DW 
Sample : 5-l1D 521 5 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 13 08:15:13 2011 Quant Results File: 051211 D14.RES - 

Quant Method : J : \ M S ~ ~ \ M E T H O D S \ O ~ ~ ~ ~ ~  D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Thu ~ a y  12 17:20:23 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
_ _ _ _ _ _ _ _ _ _ - - _ _ _ - _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1) NDPA-dl4 20.09 97 33027 50.00 ug/L -0.02 

System Monitoring Compounds 
3) NDMA-d6 10.43 50 14037 4.91 u ~ / L  0.00 

Target Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NPIP 

10) NDBA 

Qvalue 
10.54 47 4463 4.38 ug/L 68 
13.12 61 29471 5.09 ug/L 93 
15.22 75 3824 5.15 ug/L 76 
20.41 89 4167 5.10 ug/L 73 
22.73 55 26752 5.15 ug/L 8 1 
23.64 69 47284 5.21 ug/L 94 
25.82 57 16066 4.47 ug/L 88 

_ _ _ - _ - _ - _ _ - - _ - - - - - _ - - - - - - - - - - - - - -  _ _ - - _ _ - - _ - - - _ - - - _ - _ - - - - - - - - -  - - - - - - - - - - - -  
( # )  = qualifier out of range (m) = manual integration 
0512017 .D 051211 Dl4 .M Fri May 13 09:49:01 2011 ci I )  ,: Page 1 \\?\~4 

- 



Quantitation Report (QT Reviewed) 

Data File : J:\~~16\~~~~\051211-521\0512017.D Vial: 3 
Acq On : 12 May 11 20:16 Operator: SVO-DW 
Sample : 5-llD 521 5 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 13 8:15 2011 Quant Results File: 051211 D14.R - 

Method : J:\~S16\METH0DS\051211 D14.M (RTE Integrator) 
Tltle : 050911 014.m MJ808 CAL-10500 
Last Update : F r i  ~ a y  13 08:21:18 2011 
Response vla : Inltial -- Calibration - - - 

4bundance TIC 0512017 D I 
I 

Fri May 13 09:49:01 2011 



Quantitation Report (QT Reviewed) 

Data File : J:\~~16\D~~~\051211-521\0512018.D Vial: 4 
Acq On : 12 May 11 20:55 Operator: SVO-DW 
Sample : 5-llE 521 10 PPB Inst : MS15 
Misc Multiplr: 1.00 
MS Integration Params: RTEINT.? 
Quant Time: May 13 08:15:13 2011 Quant Results File: 051211 D14.RES - 

Quant Method : J : \ M s ~ ~ \ M E T H O D S \ O ~ ~ ~ ~ ~  D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Thu ~ a y  12 17:20:23 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1) NDPA-dl4 20.09 97 

System Monitoring Compounds 
3) NDMA-d6 10.43 50 

Target Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NPIP 
10) NDBA 

Response 
- - - - - - - - - -  

34066 

Conc Units Dev (Min) 
- - - - - - - - - - - - - - - - - - -  

50.00 ug/L -0.02 

Qvalue 
8.17 ug/L 67 
9.78 ug/L 87 
10.43 ug/L 55 
10.04 ug/L 87 
11.12 ug/L 76 
11.00 ug/L 90 
7.48 u g / ~  87 

_ - _ _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - -  

( # )  = qualifier out of range (m) = manual integration 
0512018.D 051211 D14.M - Fri May 13 09:49:04 2011 



, Quantitation Report (QT Reviewed) 

/ Data File : ~:\~S16\~AT~\051211-521\0512018.D Vial: 4 
Acq On : 12 May 11 20:55 Operator: SVO-DW 
Sample : 5-llE 521 10 PPB Inst : MS16 
Mlsc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 

I Quant Tlme: May 13 8:15 2011 Quant Resulrs Flle: 051211 DL4 .R 
I 

- 

Method : ;:\MSlG\METHODS\O51211 - D14.M (RTE Integrator) 
Tltle : 050911 D14.m MJ808 CAL 10500 - 

Last Update : Frl May 13 08:21:18 2011 
Response via : Inltlai - - - Callbratlon 

- - - -- -- 
j4bundaice 

- - 
TIC 051 2018 D 
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Quantitation Report (QT Reviewed) 

Data File : J:\~~16\~~~~\051211-521\0512019.~ Vial: 5 
Acq On : 12 May 11 21:34 Operator: SVO-DW 
Sample : 5-11F 521 20 PPB Inst : NS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 13 08:15:13 2011 Quant Results File: 051211 D14.RES - 

Quant Method : J:\~S16\MET~0DS\051211 D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Thu ~ a y  12 17:20:23 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev (Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1) NDPA-dl4 20.09 97 30941 50.00 u ~ / L  -0.02 

System Monitoring Compounds 
3) NDMA-d6 10.43 50 64495 23.27 U ~ / L  0.00 

Target Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NPIP 
10) NDBA 

Qvalue 
10.55 47 17071 19.26 ug/L # 22 
13.13 61 126903 21.89 ug/L 88 
15.21 75 15844 22.76 ug/L 71 
20.39 89 17439 22.78 ug/L 95 
22.73 55 119028 24.45 ug/L 75 
23.64 69 206391 24.28 ug/L 90 
25.81 57 79619 17.80 ug/L 87 

- - _ _ - _ - - - - _ - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
( # )  = qualifier out of range (m) = manual integration 

J \\(:I\!> 
0512019 .D 051211 Dl4 .M - Fri May 13 09:49:06 2011 Page 1 



Quantitation Report (QT Reviewed) 

Data File : ~ : \ ~ ~ 1 6 \ ~ ~ ~ ~ \ 0 5 1 2 1 1 - 5 2 1 \ 0 5 1 2 0 1 9 . ~  Vial: 5 
Acq On : 12 May 11 21:34 Operator: SVO-DW 
Sample : 5-llF 521 20 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 13 8:18 2011 Quant Results File: 051211 D14.R - 

Method : J:\MS16\METHODS\O51211 D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Fri ~ a y  13 08:21:18 2011 
Response via : Initial Calibration 

Fbundance TIC: 051 201 9.D 

0512019.D 051211 D14.M - Fri May 13 09:49:06 2011 
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Quantitation Report (QT Reviewed) 

Data File : J:\~~16\~~~~\051211-521\0512020.~ Vial: 6 
Acq On : 12 May 11 22:13 Operator: SVO-DW 
Sample : 5-11G 521 50 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 13 08:15:13 2011 Quant Results File: 051211 - D14.RES 

Quant Method : J:\~S16\METH0DS\051211 D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Thu ~ a y  12 17:20:23 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I) NDPA-dl4 20.10 97 30878 50.00 ug/L -0.02 

System Monitoring Compounds 
3) NDMA-d6 10.42 50 226827 109.62 ug/L -0.01 

Target Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NFIP 

10) NDBA 

Qvalue 
10.54 47 69326 Below Cal 59 
13.11 61 353142 59.78 ug/L 80 
15.21 75 41484 59.72 ug/L 51 
20.39 89 45632 59.73 ug/L 80 
22.74 55 303697 62.51 u g / ~  55 
23.64 59 519935 61.28 ug/L 76 
25.82 57 192628 Below Cal 96 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
( # )  = qualifier out of range (m) = manual integration 
0512020.D 051211 - D14.M Fri May 13 09:49:07 2011 qx$ti,< Page 1 

i k, 



Quantitation Report (QT Reviewed) 

Data File : J:\MS16\~~TA\051211-521\0512020.D Vial: 6 
Acq On : 12 May 11 22:13 Operator: SVO-DW 
Sample : 5-11G 521 50 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 13 8:18 2011 Quant Results File: 051211 D14. - 

Method : J : \ M s ~ ~ \ M E T H O D S \ O ~ ~ ~ ~ ~  D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Frl ~ a y  13 08:21:18 2011 
Response vla : Inltial Callbratlon -- -- -- 

TIC 0512020 D 

I 

I 

0512020.D 051211 D14.M - Fri May 13 09:49:08 2011 . <\?$I! ? bS-, 
Page 2 



I Quantitation Report (QT Reviewed) 
I 

Data File : J:\M~16\~~~~\051211-521\051202l.D Vial: 7 
Acq On : 12 May 11 22:52 Operator: SVO-DW 
Sample : 5-llH 521 ICVlO PPB Inst : MS16 
Misc I Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 13 09:55:22 2011 Quant Results File: 051211 - D14.RES ~ ~ 
Quant Method : J : ' , M S ~ ~ \ M E T H O D S \ ~ ~ ~ ~ ~ ~  D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10530 
Last Update : Frl May 13 09:55:14 2011 
~ e s ~ o n d e  vla : Inltial Callbratlon 
~ a t a ~ c d  Meth : 521.M 

Internal Standards R.T. QIon Response Conc Unlts Dev(Min) 
_ _ _ _ _ _ _ - - - - - _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1 1) NDPA-dl4 20.09 97 31927 50.00 U ~ / L  -0.02 
I 

System Monitoring Compounds 
I 3) NDMA-d6 0.00 50 0 0.00 ug/L 
I 

Target Compounds 
4) NDMA 

1 5 )  $MEA 
6 )  HDZA 
7) NDPA 
8) MPYR 
9) MPIP 

10) NDBA 

I 

Qvalue 
10.56 47 5601 7.57 u g / ~  # 1 
13.12 61 47068 7.97 ug/L 65 
15.21 75 6866 8.9; ug/L # 2 1 
20.40 89 6440 7.77 ug/L 88 
22.74 55 48532 8.45 u g / ~  85 
23.64 09 85018 8.49 u g / ~  93 
25.81 57 27438 7.81 ug/L 86 

I 
I 

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

( # )  = qualifier out of range (m) = manual lneegratlon 
051202L.D 551211 D14.N - Fri May 13 0 9 ~ 5 5 ~ 5 1  2011 Page 1 



Quantitation Report (QT Reviewed) 

Data File : J:\MSlG\DATA\051211-521\0512021.~ Vial: 7 
Acq On : 12 May 11 22 :52 Operator: SVO-DW 
Sample : 5-llH 521 ICVlO PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 13 9:55 2011 Quant Results File: 051211 D14.R - 

Met hod : J:\MSlG\METHODS\051211 D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Fri May 13 09:55:14 2011 
~esponse via : 1nitiai - - Calibration 

TIC 051 2021 .D 

Fri May 13 09:55:51 2011 Page 2 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Results 

Battelle 
JPL-GW-2QlllG005862 1 P L  GWM 

Continuing Calibration Verification Summary 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 52 1 

Service Request: P110168 1 
Date Analyzed: 0S116120 1 I 

Calibration Date: 051121201 1 
Calibration ID: CALI0502 

Analysis Lot: KWG1104374 
Units: ugL 

File ID: J:\MS16V>ATA\O51611-521\0516013.D 

Min Average CCV 

Analyte Name Expected Result RF RF RF %D %Drift Criteria Curve Fit 

N-Nitrosodimethylamine-d6 10 9 4 4 64 4 19 N A -6 A SO '%, Quadratic 
N-Nitrosodimethylamine 10 11 1 3 9  1 32 N A 8 50 O/o Quadratic 

Results flagged with an asterisk (*) indicate values outside control criteria. 

t SPCC Compound $ CCC Compound 

Printed: 5/19/20 11 07: 15:24 
u:\Stealth\C1ystal.rptWorm7 rpt 

Form 7 - Organic 

84 

Page 1 of 1 
SuperSet Reference. RR12888 1 



Exception Report 

Data File: J:\MS16DATA\05 161 1-521\0516013.D Date Acquired: 05/16/2011 17:05 
Lab ID: KWG1104374-3 Date Quantitated: 05/16/2011 18:03 
RunType: CCV Batch ID: KWC1104374 
Matrix: NOT APPLICABLE Analysis Method: 521 

MethodJoinID: MJ808 

J'ample Exceptions 

Primary Review: 

Secondary Review: 

Exception Categories 

Tune Window 
ICAL PassFail 

Printed: 051171201 1 09: 13:02 
u \Stealth\C~stal.ipt\except2 rpt 

Page 1 of 1 

Result 

NA 
NA 

Low Limit 

NA 
NA 

High Limit 

NA 
NA 

Pass 

x 
x 

Fail 



Quantitation Report 

Bottle ID: Tier: Matrix: NOT APPLIChBLE 
Prod Code: 52 1 NITROSAW Collect Date: Receive Date: 05/17/2011 

Analysis Lot: KWG1104374 Prep Lot: Report Group: 

Analysis Method: 52 1 Prep Method: 

Prep Date: 
Prep Ref: 

Quant Method: J \MSI6WIETWODS\05 121 1-Dl4 M Calibration ID: CAL10502 
Title: 

Tune Ref: JMS16\DATA\051611-521\0516 D Method ID: MJ808 
MB Ref: Quant based on Method 

Data File: J\MSI6\DATA\051611-521\0516013 D Instrument: MS16 
Acqu Date: 05/16/2011 17 05 Quant Date: 05/16/2011 18 03 Vial: 2 
Run Type: CCV 1)ilution: 10 
Lab ID: KWGl104.374-3 Soln Conc. Units: ug/L 

Internal Standard Compounds 
IS RT Quant Solution Area 
Ref Parameter Name RT l)ev Mass Response COIIC Criteria 

- -- 

IS 
Ref Pararneter Name 

RT RKT Quant Solution %Rec 
RT Dev Dev Mass Response Conc %Rec Limits Rpt? 

Target Compounds Final Conc. Units: ng/L 

IS RT RRT Quant Solution Finial 
Ref Parameter Name 1~ Ilev I)ev Mass Response Conc Conc Q Rpt? 

U Undetected at or above MDL 
J Analyte detected above MDL, but below MRL 
B HI: above MRL also found ui Method Blank 
E iinalyte concenbation above hgh poaint of ICAL 
h' Presunlphve evldenca of compound 

Printed: 05/17/2011 09: 10:58 
u \Steaith\Ciystai mt\quantl ipt 

D Result from dilution 
m Manual mtegabon performed 
d- Compound manually deleted 
NR Analyte not reported from this analysis 

*: Result fads acceptance cntena 
B: Acceptance cntena not applicable 
7 insufficient mfomation to detemune acceptaiice 
e Result >= MRL, but MRL. less than low point of ICAL 
c. check for co-eluhon 

J:\MS16V)ATA\051611-521\0516013.D Page 1 o r  1 



Data File : J:\MS~G\DATA\O~~~~~-521\0516013.D Vial: 2 
Acq On : 16 May 11 17:05 Operator: SVO-DW 
Sample : 5-11E 521 10 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 16 18:03:49 2011 Quant Results File: 051211 D14.RES - 

Quant Method : J:\~~16\METH0~S\051211 D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri ~ a y  13 10:05:05 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1) NDPA-dl4 20.12 97 33399 50.00 U ~ / L  0.01 

System Monitoring Compounds 
3) NDMA-d6 10.44 50 27968 9.39 u ~ / L  0.00 

Target Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NPIP 
10) NDBA 

Qvalue 
10.56 47 8846 10.75 ug/L 70 
13.14 61 58562 9.33 ug/L 98 
15.25 75 7569 9.36 ug/L 99 
20.43 89 8666 9.81 ug/L 88 
22.77 55 66630 10.88 ug/L 90 
23.69 69 128957 12.04 ug/L 87 
25.86 57 42647 11.19 u g / ~  92 

- - -  _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
( # )  = qualifier out of range (m) = manual integration 
0516013.D 051211 D14.M - Tue May 17 08:56:44 2011 Page 1 



yuantltatlon Report (QT Reviewed) 

Data File : ~:\~~16\~~~~\051611-521\0516013.D Vial: 2 
Acq On : 16 May 11 17:05 Operator: SVO-DW 
Sample : 5-llE 521 10 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 16 18:03 2011 Quant Results File: 051211 D14.R - 

Met hod : J:\MS16\METHODS\O51211 D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri ~ a y  13 10:05:05 2011 
Response via : 1nitiai Calibration -- - 

Abundance TIC 0516013 D 
1 

0516013.D 051211 D14.M - Tue May 17 08:56:44 2011 Page 2 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Battelle 
JPL-GW-2Qll/GO05862 / JPL GWM 

Continuing Calibration Verification Summary 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 521 

Service Request: P 1 10 168 1 
Date Analyzed: 05/16/20 1 1 

Calibration Date: 0511 2/20 1 1 
Calibration ID: CAL10502 

Analysis Lot: KWG1104374 
Units: ug/L 

File ID: J:WS16V)ATA\051611-521\05 16021.D 

Min Average CCV 

Analyte Name Expected Result RF RF RF %D %Drift Criteria Curve Fit 

N-Nitrosodimethylamine-d6 5.0 6.1 4.64 5.12 NA 22 * 50 % Quadratic 
N-Nitrosodimethylamine 5.0 5.0 1.39 1.11 NA 0 50 % Quadratic 

Results flagged with an asterisk (*) indicate values outside control criteria. 

t SPCC Compound $ CCC Compound 

Printed: 5/19/2011 07: 15:27 Form 7 - Organic Page 1 of 1 
SuperSet Reference. RR12888 1 



Exception Report 

Data File: J:\MS16V>ATA\05 161 1-521\05 16021.D 
Lab ID: KWG1104374-4 
RunType: CCV 
Matrix: NOT APPLICABLE 

Date Acquired: 05/16/2011 22: 16 
Date Quantitated: 05/17/2011 07:48 
Batch ID: KWG1103374 
Analysis Method: 52 1 
MethodJoinID: MJ808 

Sample Exceptions 

Primary Review: 

Printed: 05/17/2011 09: 13:20 
u \SLealth\Crystal,rpt\except2 rpt 

Secondary Review: 

Page 1 of 1 



Quarztitation Report 

Bottle ID: Tier: Matrix: NOT f'J'PLC4E3LI 
Prod Code: 52 1 NITROSAMLNE Collect Date: Receive Date: 05/17/2011 

Analysis Lot: KWG1104374 Prep Lot: Report Group: 

Analysis Method: 52 1 Prep Method: 

Prep Date: 
Prep  Ref: 

Quant Method: J \MS I h\METHODS\OS 121 I D 1 4  M Calibration 11): CALI0 j02 
Title: 

Tune Ref: J\MS16iDA'I.A\051611-521\0516 D Method ID: MJ808 
MB Ref: Quant  based on Method 

Data Fie:  J\MS16V)ATA\051611-521\0516021 D Instrument: MS16 
Acqu Date: 05/16/2011 22 16 Quant Date: 05/17/2011 07 48 Vial: 1 
Run Type: ccv Dilution: 1 0  
Lab ID: KWGI 104374-4 Soln Conc. Units: u g L  

Internal Standard Compounds 
IS RT Quant Solution Area 
Ref Parameter Name RT De* Mass Response Conc Criteria 

Surrogate Comkpou~zdks 
IS RT RRT Quant Solution %Kec 
Ref Parameter Name RT Dev Dev Mass Response Conc %Rec Limits Rpt? 

Target Compounds Final Conc. Units: ng/L 

IS RT RRT Quant Solution Final 
Ref Parameter Name RT Dev Dev Mass Response Conc Conc Q Rpt? 

U Undetected at or above MDL 
I Analyte detected above MDL, but below MRL 
B Hit above MRL also found m Method Blank 
E Analyte concentration above iugh point of ICAL 
N Presumptive elzdence of compound 

Printed: 05/17/2011 09: 12: 10 
u \Steaith\Crystal.ipt\quantl v. 

D' Result from dilubon 
m' Manual lntegrahon performed 
d. Compound manually deleted 
NR Analyte not reported lrom th! ; analysis 

* Result f d s  acceptance cntena 
X Acceptance cntena not apphcdble 
7 Insufficient informalion to d e t c n m e  acceptance 
e Result >= MRL, but MRL less than low pout  of ICAL 
c check for co-elution 



~uantltatlon Report (QT Reviewed) 

Data File : ~:\MS16\~~TA\051611-521\0516021.D Vial: 1 
Acq On : 16 May 11 22:16 Operator: SVO-DW 
Sample : 5-llD 521 5 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant ~ i m e :  May 17 07:48:51 2011 Quant Results File: 051211 D14.RES - 

Quant Method : J : \ M S ~ ~ \ M E T H O D S \ O ~ ~ ~ ~ ~  D14.M (RTE Integrator) 
Title : 051211 D14.m MJ808 CAL-10502 
Last Update : Fri May 13 10:05:05 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
_ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1) NDPA-dl4 20.14 97 30446 50.00 U ~ / L  0.03 

System Monitoring Compounds 
3) NDMA-d6 10.46 50 15600 6.11 ug/L 0.02 

Target Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NPIP 

10) NDBA 

Qvalue 
10.57 47 3389 5.01 u g / ~  # 4 
13.15 61 29339 5.43 ug/L 67 
15.26 75 3625 5.18 ug/L # 4 
20.43 89 4287 5.61 ug/L 53 
22.78 55 28131 5.39 ug/L 9 2 
23.69 69 48166 5.29 ug/L 73 
25.86 57 18208 5.68 ug/L # 40 

- _ _ - _ _ _ _ _ _ _ _ _ - _ - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
( # )  = qualifier out of range (m) = manual integration 
0516021.D 051211 D14.M - Tue May 17 08:56:52 2011 Page 1 



Quantltatlon Report (QT Reviewed) 

Data File : J:\MS16\~~TA\051611-521\0516021.D Vial: 1 
Acq On : 16 May 11 22:16 Operator: SVO-DW 
Sample : 5-llD 521 5 PPB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 17 7:48 2011 Quant Results File: 051211 D14.R - 

Method 
Title 
Last Update 
Response via 

: J : \ ~ ~ 1 6 \ ~ ~ ~ ~ 0 D S \ 0 5 1 2 1 1  D14.M (RTE Integrator) 
: 051211 D14.m MJ808 CAL-10502 
: Fri ~ a y  13 10:05:05 2011 
: Initial Calibration 

- 
TIC. 0516021 .D 

0516021 .D 051211 Dl4 .M - Tue May 17 08:56:52 2011 Page 2 



u.\Stealth\Crystal rptD~viderF rpt 

Organic Analysis: 
Nitrosamines by EPA 521 

Validation Package 

Sample Prep and Screen Data 



Preparation Infclrmation 

Group ID: KWG1104201 Prep Method: METHOD Prep Date: 05/11/11 08 00 
Department: Sem~voa GC 

I,ab Code Client ID Product Matrix Amt. Ext. Final Val. 

KWGl104201-1 Matrix Sp~ke  52  1 N~trosanl~nes WATER 50Oml I ml 
KWG110320 1-2 Dupl~catc Matrix Spike 52  1 N~trosamines WATEIL 500ml 1 ml 
KWGI 104201 -3 Lab Control Sample 52  1 Kitrosamines DRINKING 500ml 1 ml ... . --- 
KWGl104201-4 Method Blank 52  1 Nttrosamincs DRINKING 500ml lml .. . . --- 
P1101681-001 MW-16 52  1 N~trosam~nes WATER 500ml 1 ml 

Lab Code Parent Lab Code Comments 

KWG1104201-1 P1101681-001 
KWG1104201-2 P1101681-001 

Surrogate Amount Added Spike Amount Added 

Lab Code Prep Event ID Solution ID Solution ID Witness 

KWG1104201-1 1017598 DWSTD05-1 1A 1 OuL DWSTDO5-8 I 1 00uL 
KWG1104201-2 101759'3 DWSTD05-11A 1 OUL DWSTDOS-8 I 1 0OuL 
KWGl104201-3 1017600 DWSTDOS-1 1A 1 0uL DWSTDOS-8 I 1 0OuL 
KWG1104201-4 1017601 DWSTDOS-11A 1 0uL 
P1101681-001 1017597 DWSTDOS-1 1A 1 OUL 

Comments: 

'1 ----- - 
Started By mayes  Assisted By 

--" 

C:ompleted By RHayes Assisted By 

Training 

Yes 

[A <- 

- 
Reviewed By Storage 2 ~-5-k .L ,P- - C' &- 

Chain of Custody P 

Printed: 051111201 1 14:02:35 

u \Srealtii\Crysral rptprep I . q t  

Preparation li~formation 

9 5 

Page 1 of I 



COLUMBIA ANALYTICAL SERVICES, ING. 

Service Request No.: 145 k a k d  Date Extracted: 55 - - 1 \ 

Analyst: Method: EPA 521 

StarLims Run : 

Nitrosoamines in Water 

-1 
Chlorine 

Comments: 

DCM Lot # MeOH Lot # bbt-~"i \ Sulfate Lot # 

surrogate ID: 3,dC>7a~c; ' -  I\ \ C I C I ~ % ~  \ [ / t i  / j \  
E l t 

Spike ID : 

Extract Storage: 2 ; 12 - P: -&?L Extracts Received: 



Prep Run#: 133596 
Team: Semivoa GC 

Number of Copies to make: 1 

Preparation Information Benchsheet 
Prep WorkFlow: OrgExtDW(14128) 

Prep Method: Method 
Status: Draft 

Prep Date/Time: 511 111 1 08: 13 AM 

Comments: 

it 

1 

Surrogate ID: Spike ID: 

Witnessed By: 

Lab Code 

P1101681-001 

Analyst: Assisted By: 

Client ID 

hIW-16 

B# 

0 1 

\/ 

/ 

Test 

52 1 ~K~trosam~nes  

Matrix 

Water 

Amt Ext. pH Int 
Vol 

Final Val Surr 
Added 

Spike 
Added 





Organic Analysis: 

Summary Package 

Sample and QC Results 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Prqject: 

Battelle 
JPL-GW-2Q1 llG005862 / JPL GWM 

Sample Name 

MW- 16MS 
MW-16DMS 
MW-16 

Cover Page - Organic Analysis Data Package 
1,4-Dioxane by GCIMS 

Service Request: P1101681 

Lab Code 

KWG1104188-1 
KWG1104188-2 
P1101681-001 

Date Date 
Collected Received 

I certify that this data package is In compliance with the terms and conditions of the contract, both technically and for completeness, for other than the 
conditions detailed in the case narrative Release of the data contained in this hardcopy data package and in the computer-readable data submitted on 
floppy diskette has been authorized by the Laboratory Manager or the Manager's designee, as verified by the followng signature 

+-- 1 /- 

Title: 

Cover Pa e - Organic 
180 

Page 1 of 1 
SuperSet Reference: RR128867 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL-GW-2QllIG005862 / JPL GWM 
Sample Matrix: Water 

Sample Name: MW- 16 
Lab Code: P1101681-001 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

Service Request: P1101681 
Date Collected: 05/05/2011 
Date Received: 05/05/2011 

Units: u& 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

1,4-Dioxane 0.83 J 1 .0 0.16 1 0 5  1/11 05/17/11 KWGl104188 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

1.4-Dioxane-d8 72 42-1 12 0511711 1 Acceptable 

Printed: 05/18/2011 16:36: 11 Form 1A - Organic 
u \Stealth\Cxystal i~~tWormlrnNew rpt Merged 101 

Page 1 of 1 
Superset Reference: RR128867 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Pro-ject: JPL-GW-2Q1 1/G005862 / JPL GWM 
Sample Matrix: Water 

Sample Name: Method Blank 
Lab Code: KWG1104188-4 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

Service Request: P1101681 
Date Collected: NA 
Date Received: NA 

Units: ug/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 
1,4-Dioxane ND U 1 .O 0.16 1 0.51 1/11 05/17/11 KWGl104188 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

1,4-Dioxane-d8 86 42-1 12 0511 711 1 Acceptable 

Comments: 

I'rinted: 05/18/2011 16:36:15 Form 1A - Organic 
u:\Stealth\Crystal.rpt\FonnlrnNewWrpt Merged 102 

Page 1 of 1 
SuperSet Reference: RR128867 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL-GW-2Ql 1lG005862 / JPL GWM 
Sample Matrix: Water 

Surrogate Recovery Summary 
1,4-Dioxane by GCIMS 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

Units: PERCENT 
Level: Low 

Sample Name Lab Code - Surl 

MW-16 P1101681-001 72 
Method Blank KWGl104188-4 86 
MW-16MS KWGI 104188-1 87 
MW-16DMS KWG1104188-2 8 5 
Lab Control Sample KWG1104188-3 76 

Surrogate Recovery Control Limits (O/O) 

Sur 1 = 1,4-Dioxane-d8 42-1 12 

Results flagged with an asterisk (*) indicate values outside cot~trol criteria. 

Results flagged with a pound (#) iodicate the control criteria is not applicable. 

Printed: 05/18/2011 16:36:19 
u:\Stealth\Crystai.rptWom2 rpt 

Form 2 - Organic 
Pb3 

Page 1 of 1 
SuperSet Reference: RR128867 



Client: 
Prqject: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Battelle 
JPL-GW-2Q1 l/G005862 / JPL GWM 

Internal Standard Area and RT Summary 
1,4-Dioxane by GCIMS 

File ID: J:WS26DATA\O5 171 1\05 17F010.D 
Instrument ID: MS26 
Analysis Method: 8270C SIM 

1,4-Dichlorobenzcnc-d4 

Area RT 
Results => 47,308 7.18 

Upper Limit => 94,616 7.68 
Lower Limit => 23,654 6.68 

ICAL Result ==> 84,266 7.17 
Associated AnaEyses 

Method Blank 
Lab Control Sample 
MW- 16 
MW-16MS 
MW-16DMS 

Results nagged with an asterisk (X) indicate values outside col~trol criteria. 

Printed: 05/18/2011 16:36:33 
u:\Stealth\C1ystal.rptWom2IS3New.rpt 

Form 2B - Organic 
104 

Service Request: P1101681 
Date Analyzed: 05/17/2011 
Time Analyzed: 14:22 

Lab Code: KWG1104446-2 
Analysis Lot: KWG1104446 

Page 1 of 1 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Report 

Client: Battelle 
Project: JPL-GW-2Q1 1/G005862 / JPL GWM 
Sample Matrix: Water 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

Matrix SpikeIDuplicate Matrix Spike Summary 
l,4-Dioxane by GCIMS 

Sample Name: MW-I6 
Lab Code: P1101681-001 

Analyte Name 

Service Request: P1101681 
Date Extracted: 0511 1/201 1 
Date Analyzed: 05/17/2011 

Units: ug/L 
Basis: NA 

Level: Low 
Extraction Lot: KWG1104188 

Matrix Spike Duplicate Matrix Spike Sample %Rec RPD 

Results flagged an asterisk (*) indicate values outside co~itrol criteria. 

Results flagged with a pound (#) indicate the colitrol criteria is not applicable. 

Percent recoveries and relative percent diEerences (RPD) are determined by the software using values in the calculation which have not been rounded 

Printed: 05/18/2011 16:36:37 
u:\Stealth\Crystal.rpt\Form3DMS rpt 

Form 3A - Organic 
105 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL-GW-2QIl/G005862 / JPL GWM 
Sample Matrix: Water 

Lab Control Spike Summary 
1,4-Dioxane by GCIMS 

Extraction Method: EPA 3510C 
Analysis Method: 8270C SIM 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG1104188 

Analyte Name 

Lab Control Sanlple 
KWG1104188-3 
Lab Control Spike 

%Rec 
Result Expected OloRec Limits 

Sewice Request: PI 101681 
Date Extracted: 05/11/2011 
Date Analyzed: 05/17/20 1 1 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Percent recoveries and relative percent differences (RPD) are determined by the sofhvare using values in the calculation wluch have not been rounded. 

Printed: 05/18/2011 16:36:41 
u \Stealth\Crystal rptWorm3LCS rpt 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: Battelle 
Project: JPL-GW-2Ql llG005862 / JPL GWM 
Sample Matrix: Water 

Sample Name: Method Blank 
Lab Codc: KWG1104188-4 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

This Method Blank applies to the followi~lg analyses: 

Sample Name 
Lab Control Sample 
MW-16 
MW- 1 6MS 
MW-I 6DMS 

Printed: 05/18/2011 16:36:49 
u:\Stealth\Crystal rpt\Form4mb.rpt 

Method Blank Summary 
1,4-Dioxane by GCIMS 

Service Request: P1101681 
Date Extracted: 0511 11201 1 
Date Analyzed: 05/17/20 1 1 
Time Analyzed: 14:44 

File ID: J:\MS26\DATA\05 171 1\05 17F01 l.D 
Instrument ID: MS26 

Level: Low 
Extraction Lot: KWG1104188 

Lab Code File ID 
KWG1104188-3 J:\MS26DATA\051711\0517F012.D 
P1101681-001 J:IMS26\DATA\05 171 1 \05 17F013 D 
KWGl104188-1 J:\MS26V)ATA\O5 171 1\05 17F0 14.D 
KWGl104188-2 J:\MS26\DATA\OS1711\0517F015.D 

Form 4A - Organic 
107 

Date Time 
Analyiied Analyzed 
05/17/11 15:04 
05/17/11 15:23 
0511 711 1 15:43 
05/17/11 16:03 

Page 1 of 1 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Report 

Client: Battelle 
Project: JPL-GW-2Q1 llG005862 / JPL GWM 
Sample Matrix: Water 

Sample Name: Lab Control Sample 
Lab Code: KWGl104188-3 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

This Lab Control Sample applies to the following analyses: 

Lab Control Sample Summary 
1,4-Dioxane by GCIMS 

Sample Name 
Method Blank 
MW-16 
MW-16MS 
MW-16DMS 

Printed: 05/18/2011 16:36:53 
u:\Stealth\Ciystal.ryt\Form4LCS.rpt 

Service Request: P1101681 
Date Extracted: 0511 11201 1 
Date Analyzed: 05/17/2011 
Time Analyzed: 15:04 

File ID: J:\MS26\DATA\051711\0517F012.D 
Instrument ID: MS26 

Level: Low 
Extraction Lot: KWG1104188 

Lab Code File ID 
KWG1104188-4 J:\MS26\DATA\051711\0517F01 l .D 
P1101681-001 J:\MS26\DATA\051711\0517F013.D 
KWG1104188-1 J:\MS26\DATA\O51711\0517F014.D 
KWG1104188-2 J:\MS26\DATA\051711\0517F015.D 

Form 4B - Organic 
108 

Date Time 
Analyzed Analyzed 
05/17/11 14:44 
05/17/11 15:23 
05/17/11 15:43 
05/17/11 1693 
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Superset Reference: RR 128867 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC Results 

Client: 
Project: 

Battelle 
JPL-GW-2Q1 11G005862 / JPL GWM 

Tune Summary 
1,4-Dioxane by GCIMS 

File ID: J:\MS26DATA\OS 171 1\05 17F009.D 
Instrument ID: MS26 
Column: 

Service Request: PI 101681 
Date Analyzed: 05/17/2011 
Time Analyzed: 14:01 

Analysis Method: 8270C SIM 
Analysis Lot: KWG1104446 

Date 
Sample Name Lab Code File ID Analyzed 
Continuing Calibration Verification KWGl104446-2 J:\MS26\DATA\O51711\05 17F010.D 05/17/2011 
Method Blank KWG1104188-4 J:\MS26\DATA\051711\0517FOl l.D 05/17/2011 
Lab Control Salllple KWG1104188-3 J:\MS26UlATA\051711\0517FO12.D 05/17/2011 
MW-16 P1101681-001 J:\MS26lDATA\O51711\0517F013.D 05/17/2011 
MW-16MS KWG1104188-1 J:\MS26\DATA\051711\05 17F014.D 05/17/2011 
MW-16DMS KWG1104188-2 J:\MS26\DATA\05171 1'\0517F015.D 05/17/201 1 

199 
275 
365 
44 1 
442 
443 

Results flaggcd with an asterisk (*) indicate the analysis perforn~ed outside specified tune window 

Time 
Analyzed Q 
14:22 
14:44 
15:04 
15:23 
15:43 
16:03 

198 
198 
442 
443 
442 
442 

Printed: 05/18/2011 16:37:01 
u:\Stealth\Crystal rptWorm5.rpt 

Form 5 - rganic 
1 05' 

5 
1 0 
1 
0 

100 
15 

Page 1 of 1 
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9 
60 
50 
100 
100 
24 

6.5 
31.1 
2.7 
72.3 
100.0 
23.3 

224497 
1072106 
174669 
1076074 
6395904 
1488341 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Client: Battelle 
Prqject: JPL-GW-2Q1 llG005862 / JPL GWM 

Calibration ID: CAL 10487 
Instrument ID: MS26 

Level ID File ID 

A J:\MS26DATA\050911\0509F007.D 
B J:\MS26\DATA\050911\0509F008.D 
c J:\MS26DATA\050911\0509F009.D 
I) J:\MS26\DATA\050911\0509FOlO.D 

Service Request: P1101681 
Calibration Date: 05/09/2011 

Initial Calibration Summary 
1,CDioxane by GCIMS 

Column: MS 

Level ID File ID 

E J:\MS26U~ATA\050911\0509FOll .D 
F J:iMS26\DATA\050911\0509F012.D 
G J:\MS26\DATA\050911\0509F013.D 

Analyte Name 
Level Level Level Level Level 

LD ~~t RRF LD Amt Rm Amt ID Amt ID Amt RRF 

Results flagged with an asterisk (*) indicate values outside co~~trol  criteria. 

i. SPCC Con~pound $ CCC Compou~ld 

Printed: 05/18/2011 16:37:05 
u:\Stealth\Crystal.rpt\Fom6iNew.rpt 

Form 6A - Organic 
110 
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Client: 
Pro.ject: 

COLUMBLG ANALYTICAL SERVICES, INC. 

QNQC Results 

Battelle 
JPL-GW-2Ql l/G005862 / JPL G W  

Initial Calibration Summary 
1,4-Dioxane by GCIMS 

Calibration ID: CAL10487 
Instrument ID: MS26 

Service Request: P1101681 
Calibration Date: 05/09/20 1 1 

Column: MS 

Results flagged with an asterisk (*) indicate values outside co~~trol  criteria. 

t SPCC Compound I: CCC Compou~id 

Compound 
Analyte Name Type 

1,4-Dioxane MS 
1,4-Dioxane-d8 SURR 

Printed: 05/18/2011 16:37:05 
u:\Stealth\Crystal rpt\Fom6iNew.qt 

Form 6A - Organic 
11 1 

Calibration Evaluation 

Eval. Control 
Fit Type Eval. Result Q Criteria 

AverageRF % RSD 9.6 15 
AverageRF % RSD 6.6 15 

Page 2 of 2 
SuperSet Reference: RR128867 

RRF Evaluation 

Average Minimum 
RRF Q RRF 

0.397 0.01 
0.391 0.01 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Battellc 
JPL-GW-2Qll/C005862 1 JPL G W  

Second Source Calibration Verification 
1,4-Dioxane by GCIMS 

Calibration Type: Internal Standard 
Analysis Method: 8270C SIM 

Service Request: P1101681 
Calibration Date: 05/09/2011 

Date Analyzed: 05/09/20 1 1 

Calibration ID: CALI 0487 
Units: nglml 

File ID: J:WS26DATA\050911\0509FO14.D 

Average SSV 
Analyte Name Expected Result RF RF '/OD %Drift Criteria Curve Fit 

1,4-Dioxanc 20 22 0.397 0.445 12 NA A 20 % AverageRF 

Results flagged with an asterisk (*) indicate values outside co~itrol criteria. 

i. SPCC Compout~d $ CCC Compound 

Printed: 51181201 1 16:37:15 
u:\Stealth\C1ystal.qtWom6SS.qt 

Form 6B - Organic 
112 
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Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Battelle 
JPL-GW-2Ql l/G005862 / JPL GWM 

Continuing Calibration Verification Summary 
l,4-Dioxane by GCIMS 

Calibration Type: Internal Standard 
Analysis Method: 8270C SIM 

File ID: J:\MS26\DATA\051711\0517F010.D 

Analyte Name 

Service Request: P1101681 
Date Analyzed: 05/17/2011 

Calibration Date: 05/09/2011 
Calibration ID: CALI0487 

Analysis Lot: KWG1104446 
Units: nglml 

Min Average CCV 

Expected Result RF RF RF '/OD %Drift Criteria Curve Fit 

20 2 1 0.01 0.397 0.418 5 NA f 20 % AverageRF 
20 19 0.01 0.391 0.373 -5 NA f 20 % AverageRF 

Results flagged with an asterisk (*) indicate values outside control criteria. 

i. SPCC Co~iipou~id $ CCC Couipound 

Printed: 5/18/2011 16:37: 18 
u \Steallh\Crystal.rpt\Fom7.rpt 

Form 7 - Organic 
113 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Client: 
Project: 

Battelle 
JPL-GW-2Qll/G005862 / JPL GWM 

Analysis Run Log 
1 ,CDioxane by GUMS 

Analysis Method: 8270C SIM 

Service Request: P1101681 

Analysis Lot: KWG1104446 
Instrument ID: MS26 

Results Ragged with at, asterisk (*) indicate the holding time was exceeded for the analysis 

Printed: 05/18/2011 16:37:22 
u:\Stealth\Crystal.1pt\Fom8.rpt 

File ID 

05 17F009.D 
0517F010.D 
0517FOll.D 
0517F012.D 
0517F013.D 
Ojl7FOl-t.D 

05 17F015.D 

0517F016.D 
0517F017.D 

Form 8 - Organic 
114 

Lab Code 

KWG1104446-1 
KWG 1 104446-2 
KWG1104188-4 

KWGl104188-3 
P1101681-001 
KWG1104188-1 

KWG1104188-2 

ZZZZZZ 
ZZZZZZ 

Sample Name 

GCIMS Tuning - Generic 
Continuing Calibration Verification 
Method Blank 
Lab Control Sample 
MW-16 
MW-16MS 

MW-16DMS 

ZZZZZZ 
ZZZZZZ 

Page 1 of 1 
SuperSet Reference: RR128867 

Date 
Analysis 
Started 

5/17/2011 
5/17/2011 
5/17/2011 

51171201 1 
5/17/2011 
5/17/2011 

5/17/2011 

5/17/2011 
5/17/2011 

0517F019.D 

05 17F020.D 
0517F021.D 
05 17F022.D 
05 17F023.0 
05 17F021.D 
05 17F025.D 
05 17F026.D 

0517F027.D 

05 17F028.D 
05 17F029.D 

05 17F030.D 
0517F03 l.D 

5/17/2011 
5/17/201 1 
5/17/2011 

5/17/2011 
5/17/2011 
5/17/2011 

5/17/201 1 

5/17/2011 
5/17/2011 

5/17/2011 
5/17/2011 
5/17/2011 

5/17/2011 
5/17/2011 

Start 
Time 

14:01 
14:22 
14:44 

15:04 
15:23 
15:43 

16:03 

16:23 
16:43 

ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 

17:03 
17:23 
17:43 

18:03 
18:22 
18:42 

1992 
19:22 

19:42 

20:02 
20:22 
20:42 

21:02 
21:22 

ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 

Q 

5/17/2011 
5/17/2011 
5/17/2011 

5/17/2011 
5/17/2011 
5/17/2011 

5/17/2011 

5/17/2011 
5/17/2011 

5/17/2011 
5/17/2011 

5/17/2011 
5/17/2011 
5/17/2011 

17:15 
17:35 
1755 

18:15 
18:34 
18:54 

19: 14 

19:34 
1954 

20: 14 

20:34 
2054 

21:14 
21:34 

Date 
Analysis 
Finished 

5/17/2011 
5/17/2011 
5/17/2011 

5/17/2011 
5/17/2011 
5/17/2011 

5/17/2011 

5/17/2011 
5/17/2011 

Finish 
Time 

14:13 
14:34 
14:56 
15:16 
15:35 
15:55 

16:15 
16:35 
16:55 



COLURIBLA ANALYTICAL SERVICES, INC. 

QA/QC Results 

Client: Battelle 
Project: JPL-GW-2QllIG005862 / JPL G W  
Sample Matrix: Water 

Extraction Prep Log 
1,4-Dioxane by GCIMS 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

Sample Name 

MW-16 
Method Blank 
MW-16MS 
MW-16DMS 
Lab Control Sarilple 

Service Request: P1101681 
Date Extracted: 0511 11201 I 

Extraction Lot: KWG1104188 
Level: Low 

Date Date Sample Final 
Lab Code Collected Received Amount Volume % Solids Note 

Results flagged with ail asterisk (*) indicate the holding tiale was exceeded fur the ai~alysis 

Printed: 05/18/2011 16:37:26 
u:\Stealth\C1ystal.rpt\Forn9L.rpt 

Form 9 - Organic 
115 
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u:\Stealth\Crystal.rptDlviderB rpt 

Organic Analysis: 

Validation Package 



Organic Analysis: 
1,4=Dioxane by GCIMS 

Validation Package 

QC Reports 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL-GW-2Q11IG005862 1 JPL GWM 
Sample Matrix: Water 

Surrogate Recovery Summary 
1,4-Dioxane by GC/MS 

Extraction Method: EPA 3510C 
Analysis Method: 8270C SIM 

Units: PERCENT 
Level: Low 

Sample Name Lab Code - Surl 

MW-16 P1101681-001 72 
Method Blank KWGl104188-4 86 
MW-16MS KWG1104188-1 87 
MW-16DMS KWG1104188-2 85 
Lab Control Sample KWGl104188-3 76 

Surrogate Recovery Control Limits (O/O) 

Surl = l,4-Dioxane-d8 42-112 

Results flagged with an asterisk (") indicate values outside control criteria. 

Results flagged with a pouud (#) indicate the control criteria is not applicable. 

Printed: 05/18/2011 16:37:35 
u:\Steaith\Crystal rptWorm2.rpt 

Form 2A - Organic 
118 
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Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Battelle 
JPL-GW-2Qll/G005862 / JPL GWM 

Internal Standard Area and RT Summary 
1,4-Dioxane by GCIMS 

File ID: J:U\/IS26V)ATA\OS 171 1\0517F010.D 
Instrument ID: MS26 
Analysis Method: 82706 SIM 

RT - 
Results => 47,308 7.18 

Upper Limit => 94,616 7.68 
Lower Limit => 23,654 6.68 

ICAL Result ==> 84,266 7.17 

Method Blank 
Lab Control Sample 
MW-16 
MW-16MS 
MW-16DMS 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Printed: 05/18/2011 16:37:49 
u.\Stealth\Crystal rptU~onn2IS3New.rpt 

Form 2B - Organic 
119 

Service Request: P1101681 
Date Analyzed: 05/17/2011 
Time Analyzed: 14:22 

Lab Code: KWG1104446-2 
Analysis Lot: KWG1104446 

Page 1 of 1 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL-GW-2QlllG005862 / JPL GWM 
Sample Matrix: Water 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

Matrix SpikeIDuplicate Matrix Spike Summary 
l,4-Dioxane by GUMS 

Sample Name: MW-16 
Lab Code: P1101681-001 

Analyte Name 

Service Request: PI101681 
Date Extracted: 0511 11201 1 
Date Analyzed: 05/17/2011 

Units: u g L  
Basis: NA 

Level: Low 
Extraction Lot: KWG1104188 

MW-16MS MW-16DMS 
KWG1104188-1 KWGl104188-2 

Matrix Spike Duplicate Matrix Spike 
Sample %Rec RPD 
Result Result Expected %Rec Result Expected %Rec Limits RPD Limit 

Results flagged with an asterisk (") indicate values outside control criteria. 

Results flagged with a pound (#) indicate the control criteria is not applicable. 

Percent recoveries and relative percent dierences (RPD) are determined by the software using values in the calculation which have not been rounded 

Printed: 05/18/2011 16:37:53 
u:\Stealth\Crystal.rpt\Fom3DMS rpt 

Form 3A - Organic 
120 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: Battelle 
Project: JPL-GW-2Qll/G005862 / JPL G W  
Sample Matrix: Water 

Lab Control Spike Summary 
l,4-Dioxane by GUMS 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

Service Request: PI101681 
Date Extracted: 0511 1/201 1 
Date Analyzed: 05/17/20 11 

Units: u g L  
Basis: NA 
Level: Low 

Extraction Lot: KWG1104188 

Lab Control Sarnple 
KWG1104188-3 
Lab Control Spike 

%Rec 
Analyte Name Result Expected %Rec Limits 

1,4-Dioxane 19.6 25.0 79 52-105 

Results flagged with an asterisk (*) indicate values outside colltrol criteria 

Percent recoveries and relative percent diierences (RPD) are determined by the software using values in the calculation which have not been rounded 

Printed: 05/18/2011 16:37:57 
u:\Stealth\Crystal ri,t\Forin3LCS.rpt 

Form 3C - Organic 
121 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL-GW-2Qll/G005862 / JPL GWM 
Sample Matrix: Water 

Sample Name: Method Blank 
Lab Code: KWGl104188-4 

Extraction Method: EPA 3510C 
Analysis Method: 8270C SIM 

This Method Blank applies to the following analyses: 

Sample Name 
Lab Control Sample 
MVir-16 
MW- 1 6MS 
MW-16DMS 

Printed: 05/18/2011 16:38:05 
u:\Stealth\C~ystal rptWorm4mb.rpt 

Method Blank Summary 
1,4-Dioxane by GC/MS 

Service Request: P1101681 
Date Extracted: 05/11/2011 
Date Analyzed: 05/17/2011 
Time Analyzed: 14:44 

File ID: J:\MS26\DATA\051711\0517FOl l.D 
Instrument ID: MS26 

Level: Low 
Extraction Lot: KWG1104188 

Lab Code File ID 
KWGl104188-3 J:\MS26DATA\051711\0517F012.D 
P1101681-001 J:\MS26DATA\051711\0517F013.D 
KWG1104188-1 J.\MS26\nATA\051711\05171~014.D 
KWG1104188-2 J:\MS26DATA\05 171 1\0517F015.D 

Form 4A - Organic 
122 

Date Time 
Analyzed Analyzed 
05/17/11 15:04 
05/17/11 15:23 
05/17/11 15:43 
05/17/11 16:03 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Pro,ject: JPL-GW-2Qll/G005862 1 JPL GWM 
Sample Matrix: Water 

Sample Name: Lab Control Sample 
Lab Code: KWG1104188-3 

Extraction Method: £?PA 35 10C 
Analysis Method: 8270C SIM 

This Lab Control Sample applies to the following analyses: 

Lab Control Sample Summary 
l,4-Dioxane by GCIMS 

Sample Name 
Method Blank 
MW-16 
MW-16MS 
MW-16DMS 

Printed: 05/18/2011 16:38:10 
u:\Stealth\C~ysbl rptFom4LCS.rpt 

Service Request: P1101681 
Date Extracted: 0511 1/201 1 
Date Analyzed: 05/17/2011 
Time Analyzed: 15 :04 

File ID: J:\MS26\DATA\05 171 1\05 17F012.D 
Instrument ID: MS26 

Level: Low 
Extraction Lot: KWG1104188 

Lab Code File LD 
KWG1104188-4 J:\MS26VIATA\O51711\0517F011.D 
P1101681-001 J:\MS26\DATA\051711\0517F013.D 
KWG1104188-1 J:\MS26\DATA\051711\0517F014.D 
KWGl104188-2 J:\MS26\DATA\O51711\0517F015.D 

Form 4B - Organic 
123 

Date Time 
Analyzed Analyzed 
05/17/11 14:44 
05/17/11 15:23 
05/17/11 15:43 
05/17/11 16:03 
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Organic Analysis: 

Validation Package 

Raw Data 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL-GW-2Q11IG005862 / JPL GWM 
Sample Matrix: Water 

Sample Name: MW-16 
Lab Code: P1101681-001 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

Service Request: P1101681 
Date Collected: 05/05/2011 
Date Received: 05/05/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

1,4-Diosnne 0.83 J 1.0 0.16 1 0.51 1/11 05/17/11 KWG1104188 

Surrogate Name 
Control Date 

%Rec Limits Analyzed Note 

1,4-Dioxane-d8 72 42-112 0511711 1 Acceptable 

Comments: 

Printed: 05/18/2011 16:38:16 Form 1A - Organic Page 1 of 1 
u \Stealth\Crystal rptWormlmNew rpt Merged 125 SuperSet Reference: RR128867 



Exception Report 

Data File: J:\MS26V)ATA\05 17 1 1\05 17F0 13 .D 
LabID: P1101681-001 
RunType: SMPL 
Matrix: WATER 

Date Acquired: 05/17/2011 15:23 
Date Quantitated: 05/18/2011 11:00 
Batch ID: KWGl104446 
Analysis Method: 8270C SIM 
ListJoinID: LJ2865 

Sample Exceptions 

Printed: 05/18/2011 1329: 13 
u:\SteaIth\Crystal.~t\except2.rpt 

I *- I 
Pnmary Rev~ew ;___IC-? '-3 \ t&', \ \ 

- 

Secondary Review 05 . \Be \\  

Page 1 of 1 



Bottle ID: 

Prod Code: 8270C Sb4 14-DI 
Tier: IV 
Collect Date: 05/05/2011 

Matrix: WATER 
Receive Date: 05/05/2011 

- 1 
Analysis Lot: KWG1104446 
Analysis Method: 8270C SIM 

( Prep Ref: 1017527 

Prep Lot: KWG1104188 Report Group: P 1 10 168 1 
Prep Method: EPA 35 10C 
Prep Date: 0511 11201 1 

1,4-Dioxane by GC/MS Report List ID: LJ2865 
J:\MS26V>ATA\O51711\0517F009.D 
J:\MS26V>ATA\O5 171 1\0517F011 .D Quant based on Report List 

I 
Data File: J:\MS26\DATA\051711\0517F013.D Instrument: MS26 
Acqu Date: 05/17/2011 15:23 Quant Date: 05/18/2011 11:OO Vial: 6 
Run Type: S W L  Dilution: 1.0 
Lab ID: P1101681-001 Soln Conc. Units: ng/ml 

Internal Standard Compounds 
IS 
Ref Parameter Name 

RT 
RT Dev 

Quant Solution 
Mass Response Conc 

Area 
Criteria 

Surrogate Compounds 
IS RT RRT Quant Solution O/'Rec 
Ref Parameter Name RT Dev Dev Mass Response Conc %Rec Limits Rpt? 

Target Compounds Final Conc. Units: ug& 

IS 
Ref Parameter Name 

RT RRT Quant Solution Final 
RT Dev Dev Mass Response Conc Conc Q Rpt? 

Prep Amount: 100 ml 
Prep Final Vol: 50 ml 

Dilution: 1 .0 
Unit Factor: 1 

Final Concentration = ((Soln Conc x Prep Final Vol x Dilution) /Prep Amount) x Unit Factor 

U: Undetected at or above MDI, 
J: Analyte detected above MDL, but below MRL 
B. Hit above MRL also found in Method Blank 
E: Analyte concentrahon above hgh point of ICAL 
N: Presumptive exdence of compound 

Printed: 05/18/2011 13:26:29 
u:\Stealth\Crystal rpt\quantl rpt 

D: Result from dilution 
m- Manual integration performed 
d: Compound manually deleted 
NR. Analyte not reported from this analysis 

*: Result fails acceptance cnteria 
#. Acceptance criteria not applicable 
7: Insufficient information to detenrune acceptance 
e. Result >= MRL, but MRL less than low pomt of ICAL 
c: check for co-elution 

J:\MS26\DATA\05 17 11\05 17F0 13 .D Page 1 of 1 



Quantitation Report (QT Reviewed) 

Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 1 7 1 1 \ 0 5 1 7 ~ 0 1 3 . ~  Vial: 6 
Acq On : 17 May 2011 3:23 pm Operator: KBailey 
Sample : P1101681-001 Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:59:29 2011 Quant Results File: 050911 - DX RES 

Quant Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev (Min) 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.97 96 11933 35.82 ng/ml 0.04 
Spiked Amount 50.000 Recovery = 71.64% 

Target Compounds 
3) 1,4-Dioxane 

Qvalue 
4.02 88 563m 1.66 ng/ml 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
( # )  = qualifier out of range (m) = manual integration 
0517F013.D 050911 - DX.M Wed May 18 11:04:03 2011 Page 1 



Quantitation Report (QT Reviewed) 

Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 1 7 1 1 \ 0 5 1 7 ~ 0 1 3 ~ D  Vial: 6 
Acq On : 17 May 2011 3:23 pm Operator: KBailey 
Sample : P1101681-001 Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 11:OO 2011 Quant Results File: 050911 - DX.RE 

Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Initial Calibration 

bbundance TIC. 0517F013.D I 

I I I 

0517F013.D 050911 - DX.M Wed May 18 11:04:03 2011 Page 2 



Scan 99 (4 O i  7 mln) 051 7F010 D (-) 
1,4-Dioxane 
Concen : 1.66 ng/ml m 
RT: 4.02 rnin Scan# 99 

Re Bl / Delta R.T. 0.05 min / 

I 
1 Lab:File: 0517F013 .D 

I 43 

I I I I 
Acq 17 May 2011 3:23 pm 

563 
Abundance Sean 99 (4.017 min): 0517F013.D Ion Ratio Lower Upper 

i 8k 1 88 100 

Wed May 18 11:04:04 2011 

130 

Abundance Ion 88.00 (87.70 to 88.70): 051 7F013. 

Page 3 

i 2000jlon 

bundance Scan 99 (4.01 7 min): 051 7F013.D (-) I 

I 9P 

ion 58.00 (57.70 to 58.70): 051 7F013. 
43.00 (42.70 to 43.70): 0517F013. 

5 0 0 . A  



Quantitatron Keport (yealcl 

Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 1 7 1 1 \ 0 5 1 7 ~ 0 1 3 . ~  Vial: 6 
Acq On : 17 May 2011 3 :23 pm Operator: KBailey 
Sample : P1101681-001 Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:59 2011 Quant Results File: temp.res 

Method : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O ~ O ~ ~ ~ _ D X . M  (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Multiple Level Calibration 

ime--> 

pbunyi;;, 
Scan 99 (4.017 min): 0517F013.D 

8k3 

64 

500 
46 58 

/z--> 
Scan 99 (4.01 7 min). 051 7F010 D (-) 

35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 ' 

43 
n/z--> ' 3 5  40 4 5  5 0  55 60  65 +O 75 80 85 SO 95 100 105'  

TIC: 0517F013.D 

(3) 1,4-Dioxane (T) 

4.02min 2.04nglml 

response 690 

Ion Exp% Act% 

88.00 100 100 

58.00 39.30 52.33 

43.00 14.10 77.13# 

0.00 0.00 0.00 

0517F013.D 050911 - DX.M Wed May 18 11:00:44 2011 

131 



Quantitation Report (Qedit) 

Data File : 3:\~~26\~~~~\051711\0517~0i3.D Vial: 6 
Acq On : 17 May 2011 3 :23 pm Operator: KBailey 
Sample : P1101681-001 Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 11:OO 2011 Quant Results File: temp.res 

Method : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O ~ O ~ ~ ~ _ D X . M  (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Multiple Level Calibration 

Abundance 

Scan 99 (4.017 min): 0517F010.D (-) 

i I 

43 

nlz--> I 3 ' 5  ' d o '  ' 4 ' 5  I s b  ' ' &  I 6 ' 0  ' 6 ' 5  ' h '  I 7 5  I 8 b  I '&'  I '9'0 ' 9 '5 '  I 10; I 105 
TIC: 051 7F013.D 

(3) 1 ,4-Dioxane (T) 

4.02min 1.66nglml rn 

response 563 

Ion Exp% Act% 

88.00 100 100 

58.00 39.30 16.48# 

43.00 14.10 67.22# 

0.00 0.00 0.00 

0517F013.D 050911 - DX.M Wed May 18 11:00:50 2011 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL-GW-2Ql llG005862 / JPL GWM 
Sample Matrix: Water 

Sample Name: Method Blank 
Lab Code: KWG1104188-4 

Extraction Method: EPA 35 10C 
Analysis Method: 82706 STM 

Service Request: PI 101681 
Date Collected: NA 
Date Received: NA 

Units: u g L  
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 
l,4-Dioxane ND U 1.0 0.16 1 05/11/11 05/17/11 KWGl104188 

Surrogate Name 
Control Date 

%Rec Limits Analyzed Note 

l,4-Dioxane-d8 86 42-112 05/17/11 Acceptable 

Comments: 

Printed: 05/18/2011 16:38:19 Form 1A - Organic 
u:\Steaith\C~ystal.ryt\FormlmNew.rpt Merged 133 
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Data File: J:\MS26\DATA\051711\0517F01 l.D 
Lab ID: KWG1104188-4 
RunType: MB 
Matrix: WATER 

Sump Le Exceptions 

Date Acquired: 05/17/2011 14:44 
Date Quantitated: 05/18/20 11 10:59 
Batch ID: KWGl104446 
Analysis Method: W70C SIM 
MethodJoinID: MJ402 

Printed: 05/18/201 1 13:29:07 
u \Stealth\Clystal.rpt\except2 rpt 

i- 

Primary Review 'L.---(--' 9 \ 'F > \ \ \  ' 
Secondary Revlew - ~5 \% - \ \ 

Page 1 of 1 



Bottle ID: Tier: Matrix: WATER 
Prod Code: 8270C SIM 14-DI Collect Date: Receive Date: 05/13/2011 

Analysis Lot: KWGl104446 Prep Lot: KWGl104188 Report Group: 
Analysis Method: 8270C SIM Prep Method: EPA 35 10C 

Prep Date: 
Prep Ref: 1017531 

0511 11201 1 

J:\MS26\DATA\051711\0517F009.D Method ID: 
uant based on Method 

Data Fie: J:\MS26\DATA\O5 171 1\05 17F0 1 1 .D Instrument: MS26 
Acqu Date: 05/17/2011 14:44 Quant Date: 05/18/2011 10:59 Vial: 4 
Run Type: M8 Dilution: 1.0 
Lab ID: KWGl104188-4 Soln Conc. Units: ng/ml 

Internal Standard Compounds 
IS RT Quant Solution Area 
Ref Parameter Name RT Dev Mass Response Conc Criteria 

Surrogate Compounds 
IS 
Ref Parameter Name 

RT RRT Quant Solution %Rec 
RT Dev Dev Mass Response Conc %Rec Limits Rpt? 

Target Compounds Final Conc. Units: ugn 
IS 

Ref Parameter Name 
RT RRT Quant Solution Final 

RT Dev Dev Mass Response Conc Conc Q Rpt? 

Prep Amount: 100 ml 
Prep Final Vol: 50 ml 

Dilution: 1 .o 
Unit Factor: 1 

Fiial Concentration = ((Soln Conc x Prep Final VoI x Dilution) /Prep Amount) x Unit Factor 

U. Undetected at or above MDL 
I. Analyte detected above MDL, but below MRI, 
B: Hit above MRL also found m Method Blank 
E: Analyte concentration above iugh point of ICAL 
N: Presumptive evidence of compound 

Printed: 05/18/2011 13:26: 12 
u:\Stealth\Ctystal.rpt\quantl .rpt 

D. Result from dilution 
m: Manual integration performed 
d. Compound manually deleted 
NR: Analyte not reported from this analysis 

': Result fa& acceptance criteria 
#: Acceptance criteria not applicable 
7 :  insufficient i n f o d o n  to determine acceptance 
e. Result >= MRL, but MRL less than low pomt of ICAL 
c. check for co-elution 

J:\MS26\DATA\051711\05 17F01 l .D Page 1 of 1 



Quantitation Report (QT Reviewed) 

Data File : 3:\~~26\~~~~\051711\0517~0ll.D Vial: 4 
Acq On : 17 May 2011 2:44 pm Operator: KBailey 
Sample : KWG1104188-4 I MB Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:59:28 2011 Quant Results File: 050911 - DX.RES 

Quant Method : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O ~ O ~ ~ ~  - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1) 1,4-Dichlorobenzene-d4 7.18 152 46165 50.00 ng/ml 0.02 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.97 96 15583 43.19 ng/ml 0.03 
Spiked Amount 50.000 Recovery = 86.38% 

Target Compounds Qvalue 

( # )  = qualifier cut of range (m) = manual integration 
0517F011.D 050911-DX.M Wed May 18 11:04:02 2011 Page 1 



Quantitation Report (QT Reviewed) 

Data File : 3:\~~26\~~~~\051711\0517~011.D Vial: 4 
Acq On : 17 May 2011 2:44 pm Operator: KBailey 
Sample : KWG1104188-4 / MB Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:59 2011 Quant Results File: 050911 - DX 

Method : J : \ M s ~ ~ \ M E T H o D s \ s I M \ ~ ~ ~ ~ ~ ~  - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Initial Calibration 

qbundance TIC: 0517F011 .D 

0517F011.D 050911 - DX.M Wed May 18 11:04:02 2011 

137 

Page 2 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL-GW-2QlI/G005862 / JPL GWM 
Sample Matrix: Water 

Sample Name: MW-16MS 
Lab Code: KWGl104188-1 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

Service Request: PI 101681 
Date Collected: 05/05/2011 
Date Received: 05/05/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

I .4-Dioxane 24.6 1 .0 0.16 1 0 1  1/11 05/17/11 KWG1104188 

Control Date 
Surrogate Name O/oRec Limits Analyzed Note 

1,4-Diosanc-d8 87 42-1 12 05/17/11 Acceptable 

Comments: 

Printed: 05/18/2011 16:38:22 
u:\Stealth\Crystal.rpt\FormlmNew.rpt Merged 

Form 1A - Organic 
138 
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Exception Report 

RunType: MS 
Matrix: WATER 

Date Acquired: 05/17/2011 15:43 
Date Quantitated: 05/18/2011 11 :01 
Batch ID: KWG1104446 
Analysis Method: 8270C SIM 
MethodJoinID: MJ402 

Sanzple Exceptions 

Printed: 05/18/2011 13:29:16 
u \Stealth',Crystal rpAexcept2 rpt 

I' ""7 +- ' ' '-2 , . 
Primary Review k- - I % . (  , i.(--' { \  

Secondary Review e 7 5  ' 1%- 18  

Page 1 of 1 



Qtk~ntitati~kz Report 

8270C SIM 14-DI Collect Date: Receive Date: 

Analysis Lot: KWGl104446 
Analysis Method: 8270C SIM 

I Prep ~ e f :  1017528 

Prep Lot: KWGl104188 Report Group: 
Prep Method: EPA 35 10C 
Prep Date: 0511 11201 1 

Quant Method: J:\MS26\METHODS\SWR050911-DX.M 
Title: 
Tune Ref: J:IMS26\DATA\051711\0517F009.D 
ME Ref: J:WS26\DATA\051711\05 17F011 .D 

Calibration ID: CALI 0487 

Method ID: MJ402 
Quant based on Method 

Data File: J:\MS26\DATA\OS 171 1\05 17F014.D Instnunent: MS26 
Acqu Date: 05/17/2011 15:43 Quant Date: 05/18/2011 11:Ol Vial: 7 
Run Type: MS Dilution: 1 .o 
Lab ID: KWG1104188-1 -- MS Soin Conc. Units: n g / d  

-- - 

Internal Standard Compounds 
IS 
Ref Parameter Name 

RT 
RT Dev 

Quant Solution 
Mass Response Conc 

Area 
Criteria 

Surrogate Compounds 
-- 

IS 
Ref Parameter Name 

RT RRT Quant Solution %Rec 
RT Dev Dev Mass Response Conc %Rec Limits Rpt? 

Target Compounds Final Conc. Units: u@ 

IS RT RRT Quant Solution Final 
Ref Parameter Name RT Dev Dev Mass Response Conc Conc Q Rpt? 

1 1,4-Dioxane 4.01 -0.01 0.00 88 18559m 49.27 24.6 

Prep Amount: 100 mi 
Prep Final Vol: 50 ml 

Dilution: 1 .o 
Unit Factor: 1 

Final Concentration = ((Soln Conc x Prep Final Vol x Dilution) / Prep Amount) x Unit Factor 

U: Undetected at or above MDL 
j. Analyte detected above MDL, but below MRL 
B. Hit above MRL also found in Method Blank 
E. Analyte concentration above high pomt of ICAL 
N: Presumptive evidence of compound 

Printed: 05/18/2011 13 :26:35 
u.\Steaith\Crystal.rpt\quantl .rpt 

D: Result from dilution 
m. Manual lntegratlon performed 
d: Compound manually deleted 
NR: Analyte not reported from this analysis 

*: Result fails acceptance criteria 
#: Acceptance criteria not applicable 
?: Insufliczent infornabon to deterrmne acceptance 
e. Result >= MRL, but MRL less than low polnt of ICAL 
c: check for co-eluhon 

Page 1 of 1 



Quantitation Report (QT Reviewed) 

Data File : ~:\~~26\~~~~\05i711\0517~014.D Vial: 7 
Acq On : 17 May 2011 3:43 pm Operator: KBailey 
Sample : KWG1104188-1 I MS P1101681-001MS Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:59:29 2011 Quant Results File: 050911 DX.RES - 

Quant Method : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O S O ~ ~ ~  - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.97 96 16055 43.34 ng/ml 0.04 
Spiked Amount 50.000 Recovery = 86.68% 

Target Compounds 
3) 1,4-Dioxane 

Qvalue 
4.01 88 18559m 49.27 ng/ml 

( # )  = qualifier out of range (m) = manual integration 
0517F014.D 050911 - DX.M Wed May 18 11:04:04 2011 Page 1 



Quantitation Report (,QT Reviewed) 

Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 1 7 1 1 \ 0 5 1 7 ~ 0 1 4 . ~  Vial: 7 
Acq On : 17 May 2011 3:43 pm Operator : KBailey 
Sample : KWG1104188-1 / MS P1101681-001MS Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 11:Ol 2011 Quant Results File: 050911 - DX.RE 

Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Initial Calibration 

TIC: 0517F014.D 

0517F014.D 050911 - DX.M Wed May 18 11:04:04 2011 Page 2 



Quantitation Report (Qedit) 

Data File : ~:\~~26\~~~~\051711\0517~014.D Vial: 7 
Acq On : 17 May 2011 3 : 4 3  pm Operator: KBailey 
Sample : KWG1104188-1 I MS P1101681-001MS Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:59 2011 Quant Results File: temp.res 

Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Multiple Level Calibration 

kbundance Ion 88.00 (87.70 to 88.70): 0517F014.D 
I 12000 Ion 58.00 (57.70 to 58.70)' 0517F014.D 

4.01 Ion 43.00 (42.70 to 43.70): 0517F014.D 
I 

I 10000 n 

TIC: 0517F014.D 1 

I (3) I ,4-Dioxane (T) I 
4.01 min 54.32nglml 

response 20460 

0517F014.D 050911 - DX.M Wed May 18 11:01:00 2011 



Quantitation Report (Qedit ) 

Data File : ~:\~~26\~~~~\051711\0517~014.D Vial: 7 
Acq On : 17 May 2011 3:43 pm Operator: KBailey 
Sample : KWG1104188-1 I MS P1101681-001MS Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 11:Ol 2011 Quant Results File: temp.res 

Method : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O ~ O ~ ~ ~  - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Multiple Level Calibration 

ton 88.00 (87.70 to 88.70): 051 7F014.D 
Ion 58.00 (57.70 to 58.70): 051 7F014.D 

4.01 Ion 43.00 (42.70 to 43.70): 0517F014.D 

Abundance Scan 97 (4.006 rnin): 0517F014.D 
1 0000- 

58 

43 1 
l ~ 1 ' ~ 1 1 1 1 4 / ~ ~ i 1 1 1 ' ~ l " ' " ' ~ 3 ' 1 ~ ~ 1  l l l l t  1 

m/z--> 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 
TIC: 0517F014.D 

(3) 1 ,4-Dioxane (T) 
I 

4.01 min 49.27nglml rn 

response 18559 

0517F014.D 050911 - DX.M Wed May 18 11:01:06 2011 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL-GW-2Q11lG005862 1 JPL GWM 
Sample Matrix: Water 

Sample Nilme: MW-16DMS 
Lab Code: KWG1104188-2 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

Service Request: P1101681 
Date Collected: 05/05/20 11 
Date Received: 05/05/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 
1,4-Dioxane 20.5 1 .0 0.16 1 05/11/11 05/17/11 KWG1104188 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

1,4-Dioxane-d8 85 42-1 12 0.511 711 1 Acceptable 

Comments: 

Printed: 05/18/2011 16:38:26 
u:\Stealth\Crystal.rptWonnlmNew.rpt Merged 

Form 1A - Organic 
145 
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Exception Report 
Data Pile: J:WS26DATA\O5 171 1\05 17F015.D Date Acquired: 05/17/2011 16:03 
Lab ID: KWGl104188-2 -- DMS Date Quantitated: 05/18/2011 11:Ol 
RunType: DMS Batch ID: KWGl104446 
Matrix: WATER am--, Analysis Method: 8270C SIM 

i g \  
I \ td i, ~ " 3  1 MethodJoinID: MJ402 

Sanzple Exceptions 

Printed: 05/18/2011 13:29:19 
u:\Steaith\Crystal.rpt!except2 rpt 

\ / J - j  LTb ~a 
Primary Review )-- , d " \ L \ ~ \ [  i 

L , .  

Secondary Rev~ew C"/I.t 05 ' 1% -( 1 

Page 1 of 1 



Quarztit~tioka Report 

Prep Date: 0511 11201 1 

J:MS26UDATA\051711\0517F009.D 

05/18/2011 11:01 

Internal Standard Compounds 
IS 
Ref Parameter Name 

RT 
RT Dev 

Quant Solution 
Mass Response Conc 

Area 
Criteria 

Surrogate Compounds 
IS 
Ref Parameter Name 

- 

RT RRT Quant Solution %Rec 
RT Dev Dev Mass Response Conc %Rec Limits Rpt? 

Target Compounds Final Conc. Units: ug/L 

IS 
Ref Parameter Name 

RT RRT Quant Solution Final 
RT Dev Dev Mass Response Conc Conc Q Rpt? 

Prep Amount: 100 ml 
Prep Final Vol: 50 ml 

Dilution: 1 .O 
Unit Factor: 1 

Final Concentration = ((Soln Conc x Prep Final Vol x Dilution) /Prep Amount) x Unit Factor 

U. Undetected at or above MDL 
J: Analyte detected above MDL; but below MRL 
R: Hit above MRL also found m Method Blank 
E: Analyte concentrahon above high point of ICAL 
N- Presumphve ewdence of compomld 

Printed: 05/18/2011 13:26:51 
u.\Stealth\C~ystal rpt\quantl rpt 

D. Result from dilution *. Result fails acceptance criteria 
rn: Manual mtegration performed #. Acceptance cnteria not applicable 
d: Compound manually deleted ? Insufficient informahon to determine acceptance 
NR: Analyte not reported from this analysis e: Result >= MRL, but MRL less than low polnt of ICAL 

c. check for co-eluhon 

J:\MS26\DATA\051711\0517F015.D Page 1 of 1 

147 



Quantitation Report (QT Reviewed) 

Data File : 3 : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 1 7 1 1 \ 0 ~ 1 7 ~ 0 1 5 ~ D  Vial: 8 
Acq On : 17 May 2011 4:03 pm Operator: KBailey 
Sample : KWG1104188-2 I DMS P1101681-001DMS Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:59:29 2011 Quant Results File: 050911 - DX.RES 

Quant Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Initial Calibration 
.DataAcq Meth : SIM14DX 

Internal Standards R. T . QIon Response Conc Units Dev (Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1) 1,4-Dichlorobenzene-d4 7.19 152 38708 50.00 ng/ml 0.02 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.96 96 12865 42.53 ng/ml 0.03 
Spiked Amount 50.000 Recovery = 85.06% 

Target Compounds 
3) 1,4-Dioxane 

Qvalue 
4.00 88 12625m 41.05 ng/ml 

( 8 )  = qualifier out of range (m) = manual integration 
0517F015.D 050911 - DX.M Wed May 18 11:04:05 2011 Page 1 



Quantitation Report (QT Reviewed) 

Oata File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 1 7 1 1 \ 0 5 1 7 ~ 0 1 5 . ~  Vial: 8 
Acq On : 17 May 2011 4:03 pm Operator: KBailey 
Sample : KWG1104188-2 I DMS P1101681-001DMS Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTEINT-P 
Quant Time: May 18 11:Ol 2011 Quant Results File: 050911 - DX.RE 

Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Initial Calibration 

hbundance TIC. 051 7F015 D 

0517F015.D 050911 - DX.M Wed May 18 11:04:05 2011 Page 2 



Quantitation Report (Qedit) 

Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 1 7 1 1 \ 0 5 1 7 ~ 0 1 5 . ~  Vial: 8 
Acq On : 17 May 2011 4:03 pm Operator: KBailey 
Sample : KWG1104188-2 I DMS P1101681-001DMS Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:59 2011 Quant Results File: temp.res 

Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Multiple Level Calibration 

'Abundance Ion 88.00 (87.70 to 88.70): 051 7F015.D I 
I 

8000i Ion 58.00 (57.70 to 58.70): 0517F015.D 1 
1 4,odon 43.00 (42.70 to 43.70): 0517F015.D I 

I 

A 

A 

4.60' 4.65' 4.70 4.f; 4.80 
hbundance Scan 95 (3.995 mink 051 7F015.D 

43 96 1 
I I 

46 

Scan 99 (4.017 m~n), 051 7F010.D (-) 

I 

58 

5000 

43 
/ i / 

s / ' f q i  / I 1  I z l l l  ' 
rnlz--> 35 40 45 $ 0  55 6 0  d 5  7 5  8 ' 0 1 8 5 " " 9 0 '  & ' 1 & ' , ~ 5 ,  

TIC: 0517F015.D I 

(3) 1,4-Dioxane (T) 

response 141 64 

Ion Exp% Act% 

0517F015.D 050911 - DX.M Wed May 18 11:01:15 2011 



~uantitation Report (Qedit) 

Data File : ~:\~S26\~~~~\051711\0517~015.~ Vial: 8 
Acq On : 17 May 2011 4:03 pm Operator: KBailey 
Sample : KWG1104188-2 I DMS P1101681-001DMS Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 11:Ol 2011 Quant Results File: temp.res 

Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Multiple Level Calibration 

Abundance Ion 88.00 (87.70 to 88.70): 0517F015.D 

80001 Ion 58.00 (57.70 to 58.70): 0517F015.D 
4,odon 43.00 (42.70 to 43.70): 0517F015.D 

i 

6000 

2000 

Abundance 

I 

I 

5000( 
58 I 

I I 

43 I 
~ Iz - ->  i 35 40 45 50 55 60 65 TIC: o517Fo15.D 7b 75 80 85 90 95 loo 1051 

(3) 1,4-Dioxane (T) 

response 12625 

Ion Exp% Act% 

88.00 100 100 

58.00 39.30 49.95 

43.00 14.10 2914 

000 0.00 000 

0517F015.D 050911 - DX.M Wed May 18 11:01:21 2011 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: PL-GW-2Q1 11G00.5862 / JPL G W  
Sample Matrix: Water 

Sample Name: Lab Control Sample 
Lab Code: KWG1104188-3 

Extraction Method: EPA 35 10C 
Analysis Method: 8270C SIM 

Service Request: P1101681 
Date Collected: NA 
Date Received: NA 

Units: ug/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

1,4-Dioxane 19.6 1.0 0.16 1 5 1  1/11 05/17/11 KWG1104188 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

1,4-Dioxane-d8 76 42-1 12 0511711 1 Acceptable 

Comments: 

Printed. 05/18/2011 16:38:30 Form 1A - Organic 
u \Stealth\Cryst,ii rpL\rormlmNzw up1 Merged 152 

Page 1 of 1 
SuperSet Reference: RR128867 



Data File: J:\MS26\DATA\O5 171 1\05 17F0 12.D 
Lab ID: KWGl104188-3 
RunType: LCS 
Matrix: WATER 

Sample Exceptions 

Date Acquired: 05/17/2011 15:04 
Date Quantitated: 05/18/201 1 11:OO 
Batch ID: KWG1104446 
Analysis Method: 8270C SIM 
MethodJoinID: MJ402 

I'rinted: 05/18/201 1 13:29: 10 
u-\Stealth\Crystal rpt\except2 rpt 

Secondary Review: 0,Q 05- 1 8- 11 

Page 1 of 1 



Prep Date: 05/11/2011 

J:\MS26\DATA\O5 171 1\0517F009.D 

05/18/2011 11:OO 

Internal Standard Compounds 
IS 
Ref Parameter Name 

RT 
RT Dev 

Quant Solution 
Mass Response Conc 

Area 
Criteria 

Surrogate Compounds 
IS RT RRT Quant Solution % Rec 
Ref Parameter Name RT Dev Dev Mass Response Conc %Rec Limits Rpt? 

Target Compounds Final Conc. Units: ug/L 

IS RT RRT Quant Solution Final 
Ref Parameter Name RT Dev Dev Mass Response Conc Conc Q Rpt? 

Prep Amount: 100 ml 
Prep Final Vol: 50 ml 

Dilution: 1 .o 
Unit Factor: 1 

F i a l  Concentration = ((Soln Conc x Prep Final Vol x Dilution) / Prep Amount) x Unit Factor 

U. Undetected at or above MDL 
1. Analyte detected above MDL, but below MRL 
B. Hit above MRL also found m Method Blank 
E. Analyte concenirahon above lugh point of ICAI.. 
N: Presumphve evidence of compound 

Printed: 05/18/20 11 13:26: 17 
u \Stealth\Crystai.rpt\quant 1 rpt 

D: Result from dilution 
m: Manual mtegrahon performed 
d Compound manually deleted 
NR. Analyte not reported from this analysis 

*. Result fails acceptance criteria 
#: Acceptance critena not applicable 
?. Insuffic~ent informahon to determine acceptance 
e. Result >= MRL, but MRL less than low pomt of ICAL 
c. check for co-elution 

J:\MS26UDATA\051711\05 17F012.D Page 1 of 1 



Quantitation Report (QT Reviewed) 

Data Pile : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 1 7 1 1 \ 0 5 1 7 ~ 0 1 2 . ~  Vial: 5 
Acq On : 17 May 2011 3:04 pm Operator: KBailey 
Sample : KWG1104188-3 / LCS Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:59:29 2011 Quant Results File: 050911 - DX.RES 

Quant Method : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O ~ O ~ ~ ~  - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1) 1,4-Dichlorobenzene-d4 7.19 152 35787 50.00 ng/ml 0.02 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.96 96 10673 38.16 ng/ml 0.03 
Spiked Amount 50.000 Recovery = 76.32% 

Target Compounds 
3) 1,4-Dioxane 

Qvalue 
3.99 88 11163m 39 -26 ng/ml 

( # )  = qualifier out of range (m) = manual integration 
0517F012.D 050911 - DX.M Wed May 18 11:04:03 2011 Page 1 



Quantitation Report (QT Reviewed) 

Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 1 7 1 1 \ 0 5 1 7 ~ 0 1 2 . ~  Vial: 5 
Acq On : 17 May 2011 3:04 pm Operator: KBailey 
Sample : KWG1104188-3 I LCS Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 11:OO 2011 Quant Results File: 050911 DX.RE - 

Met hod : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Initial Calibration 

pbundance TIC: 0517F012.D 
I 1 95000/ 

0517F012.D 050911 - DX.M Wed May 18 11:04:03 2011 Page 2 



Quantitati.cn Report (Qedit) 

Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 1 7 1 1 \ 0 5 1 7 ~ 0 1 2 . ~  Vial: 5 
Acq On : 17 May 2011 3:04 p m  Operator: KBailey 
Sample : KWG1104188-3 / LCS Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:59 2011 Quant Results File: temp.res 

Met hod : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O ~ O ~ ~ ~  - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Multiple Level Calibration 

bundance 

i i 
1 

- 

70 ' 4.80 ' ' 4.90 ' 
Abundance Scan 94 (3.990 rnin): 0517F012.D 

I 818 

I 58 

1 43 96 
64 I 4 6 1  l / / / ' I / f I 1 1 / 1  / / / ' I t 1 /  ' I  I ' I  

45 50 55 60 65 70 75 80 85 90 95 100 105 
Scan 99 (4 01 7 rnin) 051 7F010 D (-) 

I 

(3) 1,4-Dioxane (T) 

3.99min 44.80nglml 

response 12740 

Ion Exp% Act% 

88.00 100 100 

58.00 39.30 59.68# 

43.00 14.10 25.42 

0.00 0.00 0.00 

1 
I 

0517F012.D 050911 - DX.M Wed May 18 11:00:25 2011 



Quantitation Report (Qedit) 

Data File : ~:\~~26\~~~~\051711\0517~012.D Vial: 5 
Acq On : 17 May 2011 3 :04 pm Operator: KBailey 
Sample : KWG1104188-3 / LCS Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 11:OO 2011 Quant Results File: temp.res 

Method : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O ~ O ~ ~ ~  - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Wed May 18 10:59:17 2011 
Response via : Multiple Level Calibration 

43 
96 

46 
! 6; 

I  I I ' I  I ) '  ' 1 ' 1 3 z 1  i I O  " l / l i  I 1 l " l h l  

nlz--2 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 
ibundance Scan 99 (4 01 7 m~n) 051 7F010 D (-) 

1 

pk--> 
TIC: 0517F012.D 

I 

(3) I ,4-Dioxane (T) 

3.99min 39.26nglml m 

response 1 1 163 

0517F012.D 050911-DX.M Wed May 18 11:00:32 2011 
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Organic Analysis: 

Validation Package 

Standards Data 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC Results 

Client: 
Project: 

Battelle 
JPL-GW-2Qll/G005862 / JPL C W  

Tune Summary 
l,4-Dioxane by GCIMS 

File ID: J:\MS26\DATA\051711\05 17F009.D 
Instrument ID: MS26 
Column: 

Service Request: P1101681 
Date Analyzed: 0511 71201 1 
Time Analyzed: 14:0 1 

Analysis Method: 8270C SIM 
Analysis Lot: KWG1104446 

Date 
Sample Name Lab Code File ID Analyzed 
Continuing Calibration Verification KWG1104446-2 J:\MS26\DATA\05 171 1\05 17F010.D 05/17/2011 
Method Blank KWGI 104 188-4 J:\MS26\DATA\051711\0517F01 l .D 05/17/2011 
Lab Control Sample KWG1104188-3 J:WS26\DATA\OS 171 1\05 17F012.D 05/17/2011 
MW-16 P1101681-001 J:\MS26\DATA\051711\0517F013.D 05/17/2011 
MW-16MS KWCl104188-1 J:\MS26\DATA\051711\0517F014.D 05/17/2011 
MW-16DMS KWC1104188-2 J:\MS26\DATA\051711\05 17F015.D 05/17/2011 

5 1 
68 
69 
70 

127 
197 

Results flagged with an asterisk (*) indicate the a~~alysis performed outside specified tune window 

Time 
Analyzed Q 

14:22 
14:44 
15:04 
15:23 
15:43 
16:03 

198 
69 

198 

69 
198 
198 

Printed: 0511 81201 1 16:38:41 
u:\Stealth\Crystal.rptWonn5.rpt 

Form 5 - Organic 
160 

10 
0 
0 

0 
10 
0 

Page 1 of 1 
SuperSet Reference: RR128867 

80 
2 

100 

2 
8 0 

2 

16.1 

1.4 
20.2 

0.5 
37.7 
0.2 

555869 
10034 

697373 

3334 
1302606 

8535 

PASS 
PASS 
PASS 

PASS 
PASS 
PASS 



Exsteptian Report 

Data File: J:MS26\DATA\05 171 1\05 17F009.D 
Lab ID: KWGl104446-1 
RunType: TUNE 
Matrix: WATER 

Date Acquired: 05/17/2011 14:01 
Date Quantitated: 
Batch ID: KWG1104446 
Analysis Method: DFTPP 
ListJoinID: LJ1965 

Sampk Exceptions 

Printed: 05/18/2011 13:29:01 
u-\Stealth\Crystal.rpt\except2.rpt 

Pr~mary Rev~ew \d < "- r' \ ,% \ \ 

Secondary Review 

Page 1 of 1 



Quanfitatisn Report 

8270C SIM 14-DI Collect Date: Receive Date: 

Analysis Method: DFTPP Prep Method: 
Prep Date: 

05/17/2011 14:Ol Quant Date: 

Tune Results 

LJ Undetected at or above MDL 
J: Analyte detected above MDL, but below MRL 
B. Hit above MRL also found in Method Blank 
E AnaIyte concentration above high point of ICAL 
N. Presumpllve emdence of compound 

Printed: 05/18/2011 13:25:59 
u:\Stealth\Crystal.rpt\quantl rpt 

D: Result from diiuaon 
m: Manual integration performed 
d: Compound manually deleted 
NR. .halyte not reporied from tius analysrs 

*. Result fails acceptance criteria 
#. Acceptance cnteria not apphcable 
7: Insufficient information to determine acceptance 
e- Result >= MRL, but MRL less than low point of ICAL 
c: check for co-elution 

Page 1 of 1 



DFTPP 

Data File : ~:\~~26\~~~~\051711\0517~009.D Vial: 2 
Acq On : 17 May 2011 2:01 pm Operator : KBailey 
Sample : 10ug/m~ DFTPP / SVM34-95A Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: rteint.p 
Method : J:\MS~~\METHODS\SIM\A - DFTPP.M (RTE Integrator) 
Title : dftpp tune mix 

AutoFind: Scans 1326, 1327, 1328; Background Corrected with Scan 1314 

0517F009.D A - DFTPP-M Wed May 18 10:58:11 2011 

163 

Target Rel. to Lower Upper I Mass I Mass / Limit% 1 Limit% 1 % 1 Abn 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Raw / pass/Fail 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

51 
68 
69 
70 
127 
197 
198 
199 
275 
365 
441 

198 
69 
198 
69 
198 
198 
442 
198 
198 
442 
443 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

555869 
10034 
697373 
3334 

1302606 
8535 

3452650 
224497 
1072106 
174669 
1076074 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

6395904 
1488341 

16.1 
1.4 
20.2 
0.5 
37.7 
0.2 
54.0 
6.5 
31.1 
2.7 
72.3 

10 
0.00 
O.OO 
0.00 
10 

0.00 
3 0 
5 
10 
1 

0.Oi 
100.0 
23.3 

80 
2 

100 
2 
80 
2 

100 
9 
60 
50 
100 
100 
24 

442 
443 

442 30 
442 15 



rlverage of 11.074 to 11.086 min.: 0517F009.D 
10ug/mL DFTPP I SVM34-95A 
Y0dified:subtracted 

m/z abund . m/ z abund . m/z 
50.10 137936 62.05 8097 74.05 
51.05 555869 63.05 23549 75.05 
52.05 28609 64.10 3568 76.10 
53.05 941 65.05 12763 77.10 
55.00 14 6 7 66.00 626 78.05 
56.05 14977 67.05 47 79.05 
57.05 38093 58.10 10034 80,OO 
58.00 1551 69.00 697373 81.05 
59.05 318 70.05 3334 82.05 
60.00 191 72.05 85 83.10 
61.10 6644 73.05 4535 84.00 

Average of 11.074 to 11.086 min.: 0517F009.D 
10ug/mL DFTPP I SVM34-95A 
M0dified:subtracted 

m/ z abund . m/z abund . m/z 
96.10 4376 107.05 301758 118.00 
97.10 1160 108.05 48925 119.05 
98.05 69820 109.10 7485 120.05 
99.05 59722 110.00 592023 121.05 
100.00 5278 111.10 85572 122.05 
101.00 37259 112.10 10947 123.05 
102.05 2010 113.05 3228 124.00 
103.00 11841 114.30 850 125.10 
104.00 21981 115.00 584 126.15 
105.05 20945 116.05 15673 127.10 
106.05 6761 117.05 214421 128.05 

Average of 11.074 to 11.086 min.: 0517F009.D 
10ug/mL DFTPP / SVM34-95A 
M0dified:subtracted 

m/z abund . m/ z abund . m/z 
139.10 2192 150.05 4417 159.10 
140.10 5001 151.00 35 160.05 
141.00 54832 151.25 7883 161.05 
142.05 19475 151.90 2369 162.05 
143.00 13618 152.10 403 163.05 
144.05 3666 153.00 19075 164.00 
145.05 3506 154.05 14798 165.00 
146.10 10500 155.10 35804 166.10 
147.10 29605 156.05 55110 167.05 
148.05 65316 157.10 11042 168.10 
149.10 13662 158.00 10780 169.05 

Average of 11.074 to 11.086 min.: 0517F009.D 
10ug/mL DFTPP I SVM34-95A 
Y0dified:subtracted 

m/z abund . m/ z abund . m/z 
181.05 34738 192.05 33611 204.05 
182.10 5463 193.10 36558 205.05 
183.00 2702 194.05 7897 206.05 
184.10 7422 195.15 4489 207.10 
185.10 48276 196.10 95466 208.10 
186.10 403661 196.90 8535 209.10 
187.10 115472 198.1d 3452650 210.30 
188.10 11223 199.05 224497 211.05 
189.05 21365 200.10 17388 211.80 
190.05 3369 201.60 16135 213 .10 
191.10 10213 203.05 18433 214.05 

abund . 
67525 
111913 
40572 
883419 
60926 
47707 
38589 
55182 
13855 
14314 
764 

abund . 
16405 
1930 
3950 
13 3 9 
19513 
29871 
13871 
13926 
4581 

1302606 
93046 

abund . 
8425 
18175 
29860 
9137 
2393 
3583 
20354 
18910 
132255 
65867 
11198 

abund . 
104384 
184179 
794660 
101821 
22728 
7340 
6839 
30735 
461 
2127 
801 

abund . 
9915 
15957 
7093 
3762 
1208 
193 

12510 
14074 
89785 
6216 
637 

abund . 
457552 
37529 
6797 
3544 
401 
475 

12209 
36405 
14443 
18727 
4 14 8 

abund . 
3657 
4861 
11028 
15423 
213299 
54454 
16251 
23336 
7471 
96754 
71287 

abund . 
7472 
16429 

206365 
26608 
2595 

202625 
47938 
465561 
117992 
11826 
171759 



9verage of 11.074 to 11.086 min.: 0517F009.D 
10ug/mL DFTPP / SW34-958 
Yodified:subtracted 

m/ 2 abund . m/z abund . m/z 
228.05 24283 239.10 6549 250.10 
229.05 39565 240.10 5593 251.10 
230.05 5304 241.10 10566 252.10 
231.05 17025 242.10 26031 253.05 
232.05 2597 243.10 27128 254.15 
233.10 3324 244.10 414282 255.05 
234.10 10995 245-10 53845 256.10 
235.10 13141 246.10 67456 257.10 
236.05 8323 247.10 13958 258.10 
237.05 14969 248.10 3187 259.10 
238.05 2187 249.10 14526 260.10 

Average of 11.074 to 11.086 rnin.: 0517F009.D 
10ug/mL DFTPP I SVM34-95A 
Vodified:subtracted 

m/z abund . m/ z abund . m/ 
273.10 68613 284.10 6278 295.10 
274.10 185048 285.10 14865 296.10 
275.10 1072106 286.10 2818 297.10 
276.10 143445 287.05 535 298.10 
277.10 76904 288.05 901 299.10 
278.10 12806 289.05 3362 300.10 
279.10 2816 290.15 2833 301.10 
280.05 588 291.10 1808 302.10 
281.05 442 292.20 3991 303.15 
282.10 2051 293.10 20388 304.15 
283.10 8848 294.10 4867 305.10 

Average of 11.074 to 11.086 min.: OS17F009.D 
10ug/mL DFTPP I SVM34-95A 
Modified:subtracted 

m/ z abund . m/ abund . m/z 
317.10 3800 328.10 11227 340.10 
318.10 436 329.10 2136 341.15 
319.05 624 330.15 732 342.15 
320.10 1162 331.10 499 343.15 
321.10 11105 332.10 8114 344.05 
322.10 5424 333.10 10934 344.90 
323.15 113778 334.10 72520 345.20 
324.15 21033 335.10 19022 346.10 
325.20 2224 336.10 2600 347.05 
326.10 2037 337.20 197 348.05 
327.10 20722 339.10 2031 349.15 

Average of 11.074 to 11.086 min.: 0517F009.D 
10ug/m~ DFTPP I SVM34-95A 
~0dified:subtracted 

m/ z abund . m/z abund . m/ z 
359.10 3387 369.00 190 380.90 
360.15 615 370.10 4262 381.95 
361.10 741 371.10 11058 382.20 
362.20 204 372.15 77909 383.10 
362.95 155 373.15 19166 384.10 
363.25 290 374.10 2408 385.15 
364.15 1380 375.15 177 386.00 
365.10 174669 377.10 2277 387.10 
366.10 26625 378.00 253 388.20 
367.05 1791 378.20 260 389.00 
368.20 212 379.00 270 390.10 

abund . 
2612 
2867 
3329 
7536 
12115 

2087365 
303434 
22916 
106973 
17231 
3411 

abund . 
5346 

278456 
38542 
2739 
817 
354 
3763 
5320 
34996 
9403 
1359 

abund . 
1976 
13606 
3672 
624 
306 
68 
337 

29708 
5 14 0 
73 8 
181 

abund . 
64 
228 
235 

21805 
6242 
1966 
321 
129 
72 
695 

11831 

abund . 
4003 
72 6 
114 2 
910 

42859 
4342 
1158 
173 
1262 
3945 
5228 

abund . 
416 
450 
4606 
2916 
4227 
964 
957 
3040 
14932 
32158 
19040 

abund . 
1010 
1964 
38210 
25933 
42256 
7284 
647 
75 
612 
378 
4 12 

abund . 
8 04 5 
6065 
989 
744 
592 
1177 
183 
116 
5345 

35485 
52704 



R v e r a q e  o f  1 1 . 0 7 4  t o  1 1 . 0 8 6  m i n . :  0517F009.D 
I O U ~ / & L  DFTPP / SVTur34-95A 
Y 0 d i f i e d : s u b t r a c t e d  

abund . m/z 
1 8 9 3 8  4 1 6 . 3 0  

2 5 4 5  4 1 9 . 1 0  
1 5 1  4 2 0 . 1 0  

52  4 2 1 . 1 0  
4 6 1  4 2 2 . 1 5  
403  4 2 3 . 1 5  

1 5 9 0  4 2 4 . 1 5  
3 7 9  4 2 5 . 1 5  

6 0  4 2 6 . 1 5  
2724  4 2 7 . 0 5  

263  4 2 7 . 3 0  

abund . m/z 
244  4 3 5 . 5 0  
222  4 3 7 . 2 0  
8 8 9  4 3 7 . 9 0  

49082  4 3 9 . 1 0  
45976  4 3 9 . 3 0  

385749  4 4 0 . 0 5  
76669  4 4 0 . 3 0  

7323  4 4 1 . 1 5  
546  4 4 2 . 2 0 '  
252  4 4 3 . 2 0  

8 6  4 4 4 . 2 0  

abund . 
70 

1 0 1  
2 4 5  
245  
7 8 1  
549 

1 9 0 4  
1076074  
6395904 
1 4 8 8 3 4 1  

135378  

abund . 
7 6 2 5  

3  84  
1 4 5  

79  
1 0 0  

76  
1 4 5  



COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Results 

Client: Baltelle 
Project: JPL-GW-2Ql l/G005862 / JPL GWM 

Calibration ID: CALI0487 
Instrument ID: MS26 

Level ID Fie  ID 

A J:\MS26DATA\050911\0509F007.D 
B J:\MS26\DATA\050911\0509F008.D 
c J:\MS26\DATA\050911\0509F009.D 
D J:\MS26lDATA\050911\0509FOl0.D 

Service Request: P1101681 
Calibration Date: 05/09/2011 

Initial Calibration Summary 
1,4-Dioxane by GCIMS 

Column: MS 

Level ID File ID 

E J.\MS26\DATA\050911\0509F011 .D 
F J:\MS26\DATA\050911\0509F012.D 
G J:\MS26\DATA\0509 1 1\0509F013.D 

Level Level Level Level Level 
Analyte Name ID Amt Rm ID Amt RRF ID Amt RRF ID Amt RRF ID Amt 

1,4-Dioxane A 2.0 0.359 i B 4.0 0.357 i C 10 0.368 i D 20 0.389 E 50 0.426 1 
F 100 0.432 G 200 0.450 

Results flagged with at1 asterisk (') indicate values outside control criteria. 

t SPCC Compoued $ CCC Compou~~d 

Printed: 05/18/2011 16:38:45 Form 6A - Organic 
u \Stealth\Crystal rptWorm61New rpt 167 

Page 1 of 2 
SuperSet Reference: RR128867 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Results 

Client: Battelle 
Project: JPL-GW-2Qll/G005862 / JPL GWM 

Initial Calibration Summary 
1,4-Dioxane by GCIMS 

Calibration 11): CALI0487 
Instrument ID: MS26 

Service Request: P1101681 
Calibration Date: 05/09/2011 

Column: MS 

Results flagged with an asterisk (*) indicate values outside control criteria. 

SPCC Compound $ CCC Co~npound 

Compound 
Analyte Name Type 
1,4-Dioxane MS 
1,4-Dioxane-d8 SLJRR 

Printed: 05/18/2011 16:38:45 Fonn 6A - Organic 
u \Stealth\Cr)'.itai q>l\ForrnG~New rpt 168 

Page 2 of 2 
Superset Reference: RR128867 

Calibration Evaluation 

Eval. Control 
Fit Type Eval. Result Q Criteria 

AverageRF % RSD 9.6 5 15 
AverageRF % RSD 6.6 5 15 

RRF Evaluation 

Average Minimum 
RRF Q RRF 

0.397 0.01 
0.391 0.01 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Battelle 
PL-GW-2Ql llG005862 / JPL GWM 

Second Source Calibration Verification 
l,4-Dioxane by GCIMS 

Calibration Type: Internal Standard 
Analysis Method: 8270C SIM 

Service Request: P1101681 
Calibration Date: 05/09/20 1 1 

Date Analyzed: 05/09/2011 

Calibration ID: CALI0487 
Units: nglml 

File ID: J:\MS26DATA\0509 1 1\0509F0 14.D 

Analyte Name 
Average SSV 

Expected Result RF RF %D %Drift Criteria Curve Fit 

Results flagged with aa asterisk (*) indicate values outside cot~trol criteria. 

t SPCC Compou~~d $ CCC Compound 

Printed: 5/18/2011 16:38:55 Form 6B - Organic 
u:\Stealth\Crystal.rptWorm6SSSrpt 169 

Page 1 of 1 
SuperSet Reference: RR128867 



ine Vial FiieName Multiplier SampieName Misc info 

PR GZ 
10ugImL DFTPP I SVM34-33F 
1 ~ l u ~ / m ~  DFTPP i ~ ~ f V ' i 3 4 - 3 3 ~ /  
1 OugImL DFTPP I SVM34-33F c-,k - l4 cr T\ nsr. 
18 
2.0nglmL ICAL 1,4-Dioxane I SVM34-56B 
4.0ngJmL ICAL 1,4-Dioxane I SVM34-56C 
1 OngJmL ICAL 1,4-Dioxane J SVM34-56D 

20nglmL ICAL 1,4-Dioxane I SVM34-56E 
50ngJmL ICAL 1,4-Dioxane I SVM34-56F 
100ngImL ICAL l,4-Dioxane I SVM34-566 
200nglmL iCAL l,4-Dioxane I SVM34-56l-4 
2OnglmL ICV 1,4-Dioxane I SVM34-57L 
KWGl103961-4 1 MB 
KWG1103961-3 1 LCS 
KWGl103961-1 1 MS P1101579-005MS 
KWG1103961-2 I DMS P1101579-005DMS 

Injected 

9 May 201 1 09:4 
9 May 201 1 10.0 
9 May 201 1 10:2i 
9 May 20'l I 10:4i 
9 May2011 11:1! 
9May2011 11:4: 
9 May 201 1 12:O: 
9 May 201 1 12:Z: 
9 May 201 'I 12:4: 

9 May 201 1 13:O: 
9 May 201 1 13:2: 
9 May 201 1 13:4: 
9 May 201 1 14:O: 
9 May 201 1 14:2, 
9 May 201 1 14:4: 
9 May 201 1 15:O: 
9 May 201 1 1 5 2  

9 May 201 1 15:4, 
9 May 201 1 16:0, 

9 May 201 1 1 6 2  
9 May 201 1 16:41 



Exceptio~z Report 
Data File: J:~S26\DATA\050911\0509FO05.D 
Lab ID: KWG1104145-1 
RunType: TUNE 
Matrix: WATER 

Sample Exceptions 

Date Acquired: 05/09/20 1 1 1 1 : 15 
Date Quantitated: 
Batch ID: KWGl104145 
Analysis Method: DFTPP 
EistJoinID: LJ1965 

Primary Review: \m [; \ \ C \ \ 

Secondary Review: 

Prizted: g5!!Q/2Q! ! 1 13 
~.'~Stealth\Crystal,rpt\except2 rpt 

Page 1 of 1 



Bottle ID: 
Prod Code: 8270C SIM 14-DI 

Tier: 

Collect Date: 
:&atrix. WATER 
Receive Date: 05/10/2011 

Analysis Lot: KW-GI 104145 
Anatysis Method: DFT?? 

Prep Ref: 

Prep Lot: 

Prep Method: 

Prep Date: 

Report Group: I 

Quant Method: J:\MS26\METHODS\Sa-DFTPP.M Calibration ID: CALI 0487 
Title: Report List ID: LJ1965 
Tune Ref: Method ID: MJ190 
MR Ref: Quant based on Report List 

I Data File: J:\MS26\DATA\0509 1 1 \0509F005.D Instrument: MS2h 
I ~ c q u   ate: 05/09/2011 11:15 Quant Date: Vial: 1 1 Run T y p :  TUNE Dilution: 1 .0 

Lab ID: KWGl104145-1 Soln Conc. Units: 

Tune Results 

i, Undetected at or above MDL 
J Andyte detected above MDL, but below MRL 
E< Hit above MRL also found m Method Blank 
E Analyte concentratton above iugh polnt of lCAL 
IY Presumpbve ewdence of compound 

D: Result from diluhon 
m. Manual lntegrahon performed 
d: Compound manually deleted 
NR: Analyte not reported from this andyse 

*. Result f& acceptance cnteria 
:: Acceptmce cntena not apphcable 
7, Insuffic~ent mfomahon lo detemune acceptance 
e: Result >= MRL, but MRL less than low polnt of ICAL 
c check for co-elut~on 

Page 1 of 1 Printed: Q5/10/2!j] 1 11:07:33 
u:\S~ealth\Crys:ai.~:\quant l .rpt 



DFTPP 

Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ A \ 0 5 0 9 1 1 \ 0 5 0 9 ~ 0 0 5 . ~  Vial: 1 
Acq On : 9 May 2011 11:15 am Operator : KBailey 
Sample : 10ug/m~ DFTPP 1 SVM34-33F Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: rteint.p 
Method : J:\MS~~\METHODS\SIM\A - DFTPP.M (RTE Integrator) 
Title : dftpp tune mix 

bbundance TIC: 0509F005.D 

Spectrum Information: Scan 1325 

Target Rel. to Lower Upper 1 Mass I Mass I Limit% I Limit% I %A% / Abn Raw / passj~ail I 

0509F005.D A - DFTPP.M Mon May 09 14:55:59 2011 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

_ _ _ _ - - _ _ - _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
\ 

12.7 
1.4 
17.7 
0.5 
36.3 
0.0 
69.9 
6.8 
28.3 
2.5 
70.8 
100.0 
20.1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
80 
2 

100 
2 
80 
2 

100 
9 
60 
50 
100 
100 
24 

51 
68 
69 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

700992 
13150 
972672 
5066 

1997824 
0 

5508096 
373632 
1558528 
200064 
1123328 
7877632 
1586688 

198 
69 
198 
69 
198 
198 
442 
198 
198 
442 
443 
442 
442 

10 
0.00 
0.00 
0.00 
10 

0.00 
3 0 
5 
10 
1 

0.01 
30 
15 



1 L U I - L  A .  " 2  ' A ,  u * v / r  u u u  - -  
.Oug/m~ DFTPP / SVM34-33F 

m/z abund . m/z abund . 
50.10 175744 61.10 9076 
51.10 ' 700992 62.10 11282 
52.10 35816 63.10 33064 
53.20 1660 64.10 4802 
54.00 206 65.10 19008 
55.10 4620 66.00 1436 
56.10 20432 67.10 1532 
57.10 52136 68.10 i3150 
58.00 2316 69.00 972672 
59.10 671 70.10 5066 
60.00 1086 71.10 3191 

Ican 1325 (11.069 min) : 0509F005 .D 
.Oug/mL DFTPP I SW34-33F 

m/ z abund . m/ abund . 
94.10 9002 105.00 33480 
95.10 5186 106.10 10305 
96.10 8648 107.10 464576 
97.20 4742 108.10 73896 
98.10 104632 109.10 12483 
99.10 85880 110.00 935744 
100.10 8736 111.10 135424 
101.00 57824 112.10 17488 
102.00 3428 113.10 5707 
103.10 16928 114.10 14 9 8 
104.00 33208 115.00 2220 

lcan 1325 (11.069 min) : 0509F005 .D 
.Oug/mL DFTPP I SVM34-33F 

m/ z abund . m/ z abund . 
138.10 6356 149.10 21408 
139.00 3889 150.10 6395 
140.00 7545 151.10 11578 
141.00 85744 151.90 8398 
142.10 29288 153.00 28504 
143.00 21792 154.10 22976 
144.00 5918 155.10 54680 
145.00 6165 156.10 83888 
146.10 14761 157.10 18992 
147.10 45120 158.00 16257 
148.00 94488 159.00 13164 

can 1325 (11.069 min) : 0509F005 . D  
0ug/m~ DFTPP I SVM34-33F 

abund . 
7779 
5240 
11434 
71120 
621952 
175616 
17128 
31152 
5072 
16100 
48024 

abund . 
54272 
11832 
7602 

139840 
5508096 
373632 
29040 
24672 
28320 
156416 
274688 

abund . 
23712 
311872 
24432 
4496 
6355 
2248 
28304 
47232 
21672 
22248 
5253 

abund . 
27552 
47376 
13 04 0 
4006 
4599 
34784 
28944 
196224 
86648 
18456 
6344 

abund . 
1212416 
163136 
36088 
11104 
45936 
3013 
1209 
10591 
24008 
303872 
40896 

abund . 
22992 
2283 
16584 
23512 
11469 
5655 
2049 
748 

20104 
21040 
133760 

m/z abund . 
127.10 1997824 
128.10 145920 
129.10 695488 
130.10 60976 
131.10 12409 
132.10 8242 
132.90 3695 
134.10 19000 
135.10 58984 
136.10 21792 
137.10 28872 

abund . 
8490 
17232 
22032 
42288 
81264 
25232 
34312 
10661 
143296 
105424 
51984 

abund . 
3402 

312576 
70152 

696768 
175744 
17760 

241088 
37952 
58712 
10364 
25608 



> L d l l  I J & J  \ I I . U U J  l l l l i . L /  . W J V d L  W V J e U  

_Ou.g/rnL BFTPP 1 SVM34-33F 

m/z abund . m/z abund . 
232.10 5831 243.10 41064 
233.00 4850 244.10 636288 
234.00 15479 245.10 88480 
235.00 20808 246.00 98752 
236.00 13169 247.00 20184 
237.00 21880 248.00 5311 
238.00 3265 249.00 21888 
239.00 10927 250.00 3815 
240.00 7773 251.00 4575 
241.00 15098 252.10 4798 
242.00 38320 253 .OO 10498 

;can 1325 (11.069 min) : 0509F005 .D 
.Oug/mL DFTPP I SVM34-33F 

m/ z abund . m/z abund . 
276.10 212416 287.10 382 
277.00 107512 288.10 1444 
278.00 18200 289.00 4600 
279.00 3914 290.00 4222 
280.10 906 291.00 2804 
281.00 948 292.10 5797 
282.00 2769 293.00 29104 
283.00 13477 294.00 7352 
284.00 9076 295.00 6824 
285.10 21248 296.00 385152 
286.10 4317 297.10 53152 

Ican 1325 (11.069 min) : 0509F005 .D 
.Oug/mL DFTPP I SVM34-33F 

m/z abund . m/z abund . 
319.00 892 330.10 823 
319.90 1534 331.00 562 
321.00 14730 332.00 10118 
322.00 6633 333.00 13546 
323.10 155200 334.10 94632 
324.10 30440 335.10 26248 
325.10 2768 336.10 3662 
326 .OO 3322 337.10 357 
327.00 27848 338.90 2300 
328.10 14191 340.10 2342 
329.00 2792 341.00 19096 

can 1325 (11.069 min) : 0509F005 .D 
0ug/rnL DFTPP I SVM34-33F 

abund . 
200064 
30624 
2358 
169 

5178 
13788 
94496 
24680 
2996 
290 
212 

abund . 
2907 
476 
223 
209 
422 

26472 
7987 
2088 
367 
285 
862 

abund . m/z abund . 
14230 265.00 59384 

3073536 265.90 30712 
457216 267.00 2334 
34264 267.90 14490 
150784 268.90 13 66 
24240 269.90 7072 
4355 271.00 5192 
5748 272.00 8114 
1214 273.00 . 98288 
1351 274.00 263936 
16329 275.00 1558528 

abund . m/z 
4030 308.00 
1199 309.10 
452 310.10 
5986 311.00 
6855 312.00 
46608 313.10 
14524 314.10 
1752 315.00 
420 316.10 
697 317.10 
695 318.00 

abund . 
4 74 7 
709 
194 
275 

36384 
6600 
968 
1134 
2721 
49672 
33536 

abund . 
14038 
9254 
7346 
895 
92 7 
504 
1324 
177 
208 
5642 
39496 

abund . 
6187 
3898 
6102 
1534 
1665 
4237 
20048 
42928 
28368 
5455 
453 

abund . 
51624 
9842 
1059 
559 
1167 
4007 
872 
877 
152 
465 
1713 

abund . 
56624 
21000 
3137 
249 
544 
407 

2 12 0 
422 
2812 
4 64 
3 73 



>La11 13L.3 \&I. UU-I I t l L L L j  . UJU-IL WVd . Y  

.Oug/m& DFTPP SW39-33F 

m/z abund . mjz abund . m/z abund . m/z abund . 
420.00 596 441.10 1123328 
421.00 52856 442.10 ' 7877632 
422.00 44800 443.10 1586688 
423.00 397248 444.10 152320 
424.10 79880 445.10 9102 
425.10 7945 445.90 497 
426.00 625 460.90 163 
427.00 384 475.10 206 
438.15 158 
439.10 657 
439.90 755 



Data File : J : \ M s ~ ~ \ u A T A \ ~ ~ ~ ~ ~ ~ \ o ~ o ~ F o o ~ . D  Vial: 1 
Acq On : 9 May 2011 11:15 am Operator: KBailey 
Sample : 10ug/m~ DFTPP / SVM34-33F Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: rteint.p 

Met hod : J:\MS~~\METHODS\,SIM\A - DFTPP.M (RTE Integrator) 
Title : dftpp tune mix 
Last Update : Tue Nov 30 13:38:58 2010 
Response via : Initial Calibration 

Ion 266.00 (265.70 to 266.70): 0509F005.D I 
10.79 Tailing = 1.72 Ion 264.00 (263.70 to 264.70): 0509F005.D 1 

Ion 268.00 (267.70 to 268.70): 0509F005.D 
Ion 165.00 (1 64.70 to 165.70): 0509F005.D i 

1 126 139 155 168 207 - 
TIC 0509F005 D 

~ I O  I';o 180 110~ 1 1 5 ~  ;$ol I';O 180' r g 0  ioot 2;0 220 240 '240' 2 5 ~ 1  ;60 270 280 
I 
I 

(1) Pentachlorophenol 

Exp R.T. 7.52rnin 

response 0 

Ion Exp% Act% 

266.00 100 0 

264.00 63.70 0.00 

268.00 63.30 0.00 

165.00 71.50 0.00 

0509F005.D A - DFTPP.M Mon May 09 14:56:22 2011 



Data File : J : \ ~ S 2 6 \ ~ ~ ~ ~ \ 0 5 0 9 1 1 ~ 9 ~ 0 0 6 . D  Vial: 2 
Acq On : 9 May 2011 11:43 am Operator: KBailey 
Sample : IB Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 09 14:56:54 2011 Quant Results File: 050911 - DX.RES 

Quant Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev (Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - 
1) 1,4-Dichlorobenzene-d4 7.17 152 76813 50.00 n g / ~ l  0.00 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 0.00 96 0 0.00 ng/ml 
Spiked Amount 50.000 Recovery = 0.00% 

Target Compounds Qvalue 

CM- (Z;'\o- ra 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - 
( # )  = qua-lif ier out of range (m) = manual integration 
0509F006.D 050911 - DX.M Mon May 09 17:10:18 2011 Page 1 



Data File : J: \~~26\D~~~'~050911\~0509~006 .D Vial: 2 
Acq On : 9 May 2011 11:43 am Operator: KBailey 
Sample : IB Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTEINT-P 
Quant Time: May 9 14:56 2011 Quant Results File: 050911 - DX.RE 

Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2 0 1 1  
Response via : Initial Calibration 

Yundancel TIC 0509F006 D 1 

I 

0509F006.D 050911 - DX.M Mon May 09 17:10:18 2011 Page 2 



Data File : ~ : \ ~ ~ 2 5 ' ~ ~ ~ ~ ~ \ 0 5 0 9 1 1 \ 0 5 0 9 ~ 0 0 7 ~ D  Vial: 3 
Acq On : 9 May 2011 12:03 pm Operator: KBailey 
Sample : 2.0ng/m~ ICAL 1,4-Dioxane 1 SVM34-56B Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 09 14:21:30 2011 Quant Results File: 050911 - DX.RES 

Quant Method : J:\MS~~\METHODS\SIM\O~O~~~-DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 04 14:ZI:18 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
- _ - _ _ _ _ _ _ - _ _ _ - _ - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1) 1,4-Dichlorobenzene-d4 7.15 152 81459 50.00 ng/ml 0.00 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.98 95 1201m 1.98 ng/ml 0.04 
Spiked Amount 50.000 Recovery = 3.96% 

Target Compounds 
3) 1,4-Dioxane 

Qvalue 
3.99 88 1170m 1.88 ng/ml 

- _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  
( # )  = qualifier out of range (m) = manual integration 
0509F007.D 050911 - DX.M Mon May 09 14:57:13 2011 Page 1 



Data File : ~ : \ ~ ~ 2 6 ' \ ~ ~ ~ ~ \ 0 5 0 9 1 1 \ 0 5 ~ 9 ~ 0 0 7 . 0  'dial: 3 
Acq On : 9 May 2011 12:03 pm Operator: KBailey 
Sample : 2.Ong/m~ ICAL 1,4-Dioxane / SVM34-56B Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:22 2011 Quant Results File: 050911 - DX.RE 

Method : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O ~ ~ ~ ~ ~ _ D X . M  (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2011 
Response via : Initial Calibration 

Abundance TIC 0509F007.D 
260000! 

I 
? I 

0509F007.D 050911 - DX.M Mon May 09 14:57:13 2011 Page 2 



Data File : ~:\~~26\~~~~\050911\0509~007.D Vial: 3 
~ c q  on : 9 May 2011 12:03 pm Operator: KBailey 
Sample : 2.0ng/m~ ICAL 1,4-Dioxane / SVM34-56B Iris t : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:21 2011 Quant Results File: temp-res 

Met hod : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Multiple Level Calibration 

Abundance 
Ion 64 00 (63 70 to 64 70) 0509F007 D 
ion 46 00 (45 70 to 46 70) 0509F007 D 

I 

250 / 
1 2001 
I 
I 

'-, 
I 100.- 

\ I 
I 50 

0 
5 f 5 " 3 & 6 ' $ & 5 1 1 3 b 0 " ~ 5 " 4 b b ' 4 0 5  ' d 1 o d 1 5 d 2 0  4 2 5 '  4 3 0 ' 4 3 5  d k o ' d b 5 ' 4 5 0 '  455 '  d 6 0 " "  

Scan 92 (3 979 min) 0509F007 D 

I i 
I 

43 64 96 

I 46 
58 1 I , , ,  I 

1 4 ' 1 1 ' 1  ' " 1 1 1 ' 3 1  
I 

' " l ' " " " ' l ' " ' I " ' ~ " " ~ "  
~ I z - - >  35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 

I 

Abundance Scan 64 (3 128 mtn) 0401 F002 D (-) 

I 
I I I 

1 
I 

64 

46 
I 58 

I 1 ' ' '  " ' i " l  1 ' '  I ' I I  I '  I I I 1 I  
, i i i / i , < , -  

n/z--> 35 4b 45 50 45 60 65 70 75 80 85 90 95 100 105 
TIC 0509F007 D 

(2) ? ,4-Dioxane-d8 (S) 

3.98min 1.80nglml 

response ? 087 

ion Exp% Act% 

96.00 100 100 

64.00 55.60 45.75 

46.00 11.70 8.91 

0.00 0.00 0.00 

0509F007.D 050911 - DX.M Mon May 09 14:21:48 2011 



Data File : J:\~S26\~~~~\050911\0509~007.D Vial: 3 
Acq Om : 9 May 2011 12:03 pm Operator: KBailey 
Sample : 2.0ng/m~ ICAL 1,4-Dioxane / SVM34-56B Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:21 2011 Quant Results File: temp-res 

Met hoc? : J : \ M s ~ ~ \ M E T H o D s \ s I M \ ~ ~ ~ ~ ~ ~  - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Multiple Level Calibration 

Ion 96 00 (95 70 to 96 70) 0509F007 D 
Ion 64 00 (63 70 to 64 70) 0509F007 D 
ion 46 00 (45 70 to 46 70) 0509F007 D 

I 
300 i 

2501 

2001 

-A 

.-d 

I 
s ,  , ! '  I ! / I t  8 

' 916 ';hi ' ' 4.b; '4,bS 4.; 6 ' 4.15 4.20 4.25 ' ' 4.30 ' 4.35 ' 4 .40 4.45-- 
bundance Scan 92 (3.979 min): 0509F007.D 

1 8'p 

, 

I , 5 8 , 1  , , , I  , , , ,  , , , , , , , ,  , , , , , ,  1 , , , , , , , ~ , ,  , , , ,  
64 96 

LIZ-> 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 
bundance Scan 64 (3 128 m~n) 0401 F002.D (-) 

I 
I 

! 
64 

I TIC 0509F007 D 

I response 1202 I 

0509F007.D 050911 - DX.M Mon May 09 14:21:55 2011 



O a t a  Pile : 3x\,~~26\~~~~\,050911\0509~007 .D Vial: 3 
Acq On : 9 May 2011 12:03 pm Operator: KBailey 
Sample : 2.0ng/m~ ICAL 1,4-Dioxane / SVM34-56B Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:21 2011 Quant Results File: temp.res 

Met hod : J : \ M s ~ ~ \ M E T H ~ D ~ \ s I M \ o ~ ~ ~ ~ ~  - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 i4:2i:18 20il 
Response via : Multiple Level Calibration 

I o !  f 

,me--> 4 6 d ' i - / d 1 i k d  3 b 1 4 0 0  k l o  420 430 4 ~ o k ~ o ' ~ 4 6 0 1 ~ ~ o '  k 8 0 ' 4 9 d  Iundanc, Scan 94 (3 990 m~n) 0509F007 D 

(3) 1,4-Dioxane (T) 

43 

I 

i 
response 1 657 I 

96 

I A 

0509F007.D 050911 - DX.M Mon May 09 14:22:02 2011 

1 '  / ' I 1  I l ~ " ' / " I " ' l  I ' l l  

Iz--> 5 70 75 80 85 90 95 100 105 
pbundance Scan 68 (3 149 mrn) 0401 F002 D (-) 1 

I I I 
I I 



Data File : ~:\~~26\~~~~\050911\0509~007.D Vial: 3 
Acq On : 3 May 2011 12:03 pm Operator: KBailey 
Sample : 2.0ng/m~ ICAL 1,4-Dioxane 1 SVM34-56B Inst : MS26 
Misc Multiplr: 1.00 . .- 

MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:22 2011 Quant Results File: temp.res 

Met hod : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Non May 09 14 :2i:18 20ii 
Response via : Multiple Level Calibration 

abundance Ion 88 00 (87.70 to 88.701: 0509F007.D 

y - - - d  L b '  ---- - - I 

0 I 
- 

T i -  3 6 0 3 i d 3 8 0 '  3 9 0  4 . 0 0  4 i d  4 . i d 1  kb 4 4 0  450 460 4.f0 4 8 0  490 
Abundance Scan 94 (3 990 mln) 0509F007 D 

I 8B 

I 43 58 64 1 , , , , , 
96 i 

, , , I 46 I I 1 
i '  1 1 1 '  I 

35 40 45 50 25 60 65 +o 75 do 85 90 $5 i d 0  1051  
pbundance Scan 68 (3 149 mln) 0401 F002.D (-) 

I 

I 1 50001 , , , , , , , , , , , , , , , , , , , ,58, 

43 1 4  t 1 8 , 3 1 , ! i  1 
n/z--> 35 4'0 45 50 55 6 0 '  6 5 " " 7 b 1 ? 5  8 ' 0  8k d o 1  9'5 100 1051 

TIC: 0509F007.D I 
I 

(3) I ,4-Dioxane (T) 

3.99rnin 1.88ng/ml m 

response 1 170 

Ion Exp% Act% 

0509F007.D 050911 - DX.M Mon May 09 14:22:08 2011 



Data Fi 
Acq On 
Sample 
Misc 

le : J:\,MS25\~~~~\050911\0509~008.~ Vial: 4 
: 9 May 2011 12:23 pm Operator: KBaiSey 
: 4.0ng/mL ICAL 1,4-Dioxane 1 SVM34-55C Inst : MS26 

Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 09 14:21:30 2011 Quant Results File: 050911 - DX.RES 

Quant Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 i4:2i:i8 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev (Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - 
1) 1,4-Dichlorobenzene-d4 7.17 152 80983 50.00 ng/ml 0.00 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.96 96 2312 3.84 ng/ml 0.02 
Spiked Amount 50.000 Recovery = 7.68% 

Target Compounds 
3) 1,4-Dioxane 

Qvalue 
3.97 88 2314m 3.75 ng/ml 

( # )  = qualifier out of range (m) = manual integration 
0509F008.D 050911 - DX.M Mon May 09 14:57:14 2011 Page 1 



Data File : ~:\~~26\~~~~\050911\0509~008.D Vial: 4 
Acq On : 9 May 2011 12:23 pm Operator: KBailey 
Sample : 4.0ng/m~ ICAL 1,4-Dioxane / SVM34-56C Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:22 2011 Quant Results File: 050911 - DX 

Method : J : \ M S ~ ~ \ M E T H ~ D S \ S I M \ O ~ O ~ ~ ~  - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 0 9  14:26:14 2011 
Response via : Initial Calibration 

Abundance TIC 0509F008.D 
270000; 

I 

0509F008.D 050911 - DX.M Mon May 09 14:57:14 2011 Page 2 



Data File : ~:\~~26\~~~~\050911\0509~008.D Vial: 4 
Aeq On : 9 May 2011 12:23 prn Operator: KBailey 
Sample : 4.0ng/rn~ ICAL 1,4-Dioxane / SVM34-56C Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:21 2011 Quant Results File: temp.res 

Met hod : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:2i:i8 20i1 
Response via : Multiple Level Calibration 

Rbundance ion 88 00 (87 70 to 88 70) 0509F008 D I 

Ion 58 00 (57 70 to 58 70) 0509F008 D 
Ion 43 00 (42 70 to 43 70) 0509F008 D 

I 

I 

1 500 _V__Y 

I 

d -.- \ 
,A "i 

I ' I ' I  ' I  ' I "  I I " " ' 1 ' 1 1 1 1 '  I "  " ' I  

m e -  355  360 365  370 375 380  385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460  4 6 5  470  475 1 
Abundance Scan 91 (3 974 m~n) 0509F008 D I 

58 1 96 
43 64 

1 46 i 
/ I I I  1 1  I 4 

m/z--> 35 4b & 50 55 60 65 70 75 sb d5 sb 
Pndance1 Scan 68 (3 149 m~n) 0401 F002 D (-) 

88 I 

5000 
58 

43 

TIC 0509F008 D 

I 
i (3) 1,4-Dioxane (T) i I 

3.97rnin 4.55ngiml 

response 282 1 

Ion Exp% Act% 

88.00 100 100 

58.00 44.20 42.09 

43.00 15.30 14.90 

0.00 0.00 0.00 

0509F008.D 050911 - DX.M Mon May 09 14:22:27 2011 



Oata File : ~:\~~26\~~~~\050911'~0509~008.D Vial: 4 
Acq On : 9 May 2011 1%:%3 pm Operator: KBailey 
Sample : 4.0ng/m~ ICAL 1,4-Dioxane / SW134-56C Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Pararns: RTE1NT.P 
Quant Time: May 9 14:22 2011 Quant Results File: temp.res 

Met hod : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Multiple Level Calibration 

bundance Ion 88 00 (87 70 to 88 70) 0509F008 D 
Ion 58 00 (57 70 to 58 70) 0509F008 D 
Ion 43 00 (42 70 to 43 70) 0509F008 D 

I 

I I 

1 500 A 

-__i -I-- --,& --/-/ ' \___--/- - - 

Rbundance Scan 91 (3 974 m~n) 0509F008 D 

I 2000, 
8k3 I 

I 

10001 I 
96 

Scan 68 (3 149 min) 0401 F002 D (-) 

I i 
I I 

58 I 
50001 1 1 

I I 43 
I 1 " 1 1 1 1 ~ ' 1 ~ 4 4 1 '  i l l l  I 

)~Iz--> 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 
TIC 0509F008 D 

I 
(3) 1,4-Dioxane (T) 

3.97min 3.75nglml rn 

response 231 4 

Ion Exp% Act% 

88.00 100 100 

58.00 44.20 16.78# 

43.00 15.30 15.13 

0.00 0.00 0.00 

0509F008.D 050911 - DX.M Mon May 09 14:22:32 2011 



Data Pile : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 0 9 1 1 \ 0 5 0 9 ~ 0 0 9 ~ D  Vial: 5 
Acq On : 9 May 2011 12:43 pm Operator : KBailey 
Sample : 10ng/rn~ ICAL 1,4-Dioxane / SVM34-56D Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTEINT-P 
Quant Time: May 09 14:21:30 2011 Qu-ant Results File: 050911 - DX RES 

Quant Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev (Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1) 1,4-Dichlorobenzene-d4 7.17 152 62998 50.00 ng/ml 0.00 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.95 96 6105 9.90 ng/ml 0.01 
Spiked Amount 50.000 Recovery = 19.80% 

Target Compounds 
3) 1,4-Dioxane 

Qvalue 
3.97 88 6107m 9 -64 ng/ml 

( # )  = qualifier out of range (m) = manual integration 
0509F009.D 050911 - DX.M Mon May 09 14:57:15 2011 Page 1 



Data File : ~:\~~26\~~~~\,050911\0509F009.D Vial: 5 
Acq On : 9 May 2011 12:43 pm Operator: KBailey 
Sample : 10ng/m~ ICAL 1,4-Dioxane / SVM34-56D Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:22 2011 Quant Results File: 050911 - DX.RE 

Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2011 
Response via : Initial Calibration 

/4bundance TIC 0509F009 D 
1 

1 

0509F009.D 050911 - DX.M Mon May 09 14:57:15 2011 Page 2 



Data File : ~:\~~26\~~~~\050911\0509~009.D Vial: 5 
Acq On : 9 May 2011 12:43 pm Operator : KBailey 
Sample : 10ng/m~ ICAL 1,4-Dioxane / SVM34-56D Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:21 2011 Quant Results File: temp-res 

Method : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O ~ O ~ ~ ~ _ D X . M  (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Multiple Level Calibration 

Yundance Ion 88 00 (87 70 to 88 70) 0509F009 D 
Ion 58 00 (57 70 to 58 70) 0509F009 D 
ion 43 00 (42 70 to 43 70) 0509F009 D 

I 3 97 

- I , , , , ,  , ,  
plz--2 35 4b 45 50 55 60 65 70 75 80 85 90 95 100 105 

TIC 0509F009 D 

I 2000[, , , , ,  , , , ,  , , , ,  , , , ,  , r , , , , , , l , ,  , , , , , , , , ,  , , ,  ] , ,  , ,  , , ,  , ,  , , , , ,  

(3) 1,4-Dioxane (T) 

3.97min 13.34ng/ml 

response 8447 

58 
64 43 

46 

0509F009.D 050911 - DX.M Mon May 09 14:22:43 2011 

96 ~ 
I I 

im/~--> 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105: 
hbundance Scan 68 (3 149 m~n) 0401 F002 D (-) 



Data Pile : J:\M~26\~~~~\050911\0509~009.~ Vial: 5 
Acq On : 9 May 2011 12:43 pm Operator: K B a i i e y  
Sample : 10ng/m~ ICAL 1,4-Dioxane / SVM34-56D Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:22 2011 Quant Results File: temp-res 

Method : J:\MS~~\METHODS\SIM\~~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Multiple Level Calibration 

I 
I 

I ! 

I 96 58 
43 64 ! 

1 46 
, , I , ,  . , , , , i , , , i i , i I  I , '  8 , $ 1  1 ' 1 ' 1  #I 

m/z--> 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 
Abundance Scan 68 (3 149 m~n) 0401 F002 D (-) 

I I I 

1 
(3) I ,4-D~oxane (T) I 

i 

I response 61 07 
1 

Ion Exp% Act% 

0509F009.D 050911 - DX.M Mon May 09 14:22:52 2011 



Data File : ~:\~~26\~~~~\050911\0509~010.D Vial: 6 
Acq On : 9May2011 1:02pm Operator: KBailey 
Sample : 20ng/m~ ICAL l,4-Dioxane I SVM34-56E Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 09 14:21:30 2011 Quant Results File: 050911 - DX.RES 

Quant Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R. T .  QIon Response Conc Units Dev (Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1) 1,4 -Dichlorobenzene-d4 7.17 152 84266 50.00 ng/ml 0.00 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.94 96 13588 21.69 ng/ml 0.00 
Spiked Amount 50.000 Recovery = 43.38% 

Target Compounds 
3) 1,4-Dioxane 

Qvalue 
3.96 88 13117m 20.40 ng/ml 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
!#)  = qualifier out of range (m) = manual integration 
0509F010.D 050911 - DX.M Mon May 09 14:57:15 2011 Page 1 



Data File : J : \ M s ~ ~ \ , D A T A \ , o ~ o ~ ~ ~ \ O ~ O ~ F ~ ~ O . D  Vial: 6 
Acq On : 9 May 2011 1:02 pm Operator : KBailey 
Sample : 2Ong/m~ ICAL 1,4-Dioxane / SVM34-56E Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:23 2011 Quant Results File: 050911 - DX.RE 

Met hod : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2011 

0509F010.D 050911 - DX.M Mon May 09 14:57:15 2011 Page 2 



Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 0 9 1 1 \ 0 5 0 9 ~ 0 1 0 ~ B  Vial: 6 
kcq On : 9 May 2011 1:02 pm Operator: KBailey 
Sample : 20ng/m~ ICAL 1,4-Dioxane 1 SW34-56E Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:21 2011 Quant Results File: temp.res 

Method : J:\MS~~\METHODS\SIM\O~O~~~ DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Multiple Level Calibration 

I 
5000 1 

I 

- ! 
--- ~ - - r\-- -d - 

4 2 0 ~ ~ 4 2 5  430 435 '440 '445 4 5 0 '  455 460 
(bundance ( 

1 8b I 

I I 
I 43 

&/z--> 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105, 
TIC 0509F010 D 1 

I 

43 
1 46 

I (3) 1,4-Dioxane (T) 

response i 4729 

1 " ' 1 1 1 ~ 1 ' 1 ~ 1  I ' l l '  i 
liz--> 35 40 45 50 55 60 65 70 75 80 85 90 95 100 103 
(bundance Scan 68 (3 149 min) 0401 F002 D (-) 

64 

ion Exp% Act% 

I 

- - 

0509F010.D 050911 - DX.M Mon May 09 14:23:01 2011 



Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 0 9 1 1 \ 0 5 0 9 ~ 0 1 0 ~ D  Vial: 6 
Acq On : 9 May 2011 1:02 pm Operator: KBailey 
Sample : 20ng/m~ ICAL 1,4-Dioxane / SVM34-56E Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:23 2011 Quant Results File: temp-res 

Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Multiple Level Calibration 

1 3000. I 
I 
I 

2000- I 

1 000- 

-- 
--I- 

i 
I -- 0 c -i----- - - ------- 4 

0 
m e - - >  ' ' 'i g&' '; j b  '3 fS 3 80 3 8; & 3 95 4 00 4 2' '4 10 4 15 4 20 4 25 4 30 '4 35 4 4 0  4 45 '4 5 0  4 51' 4 60 

Abundance Scan 89 (3 963 m~n) 0509F010 D I 

8iEl 
I 1 

j 
h/z--> 35 40 45 50 55 60 65 70 75 80 85 90 95 

TIC 0509F010 D 

I (3) 1,4-Dioxane (T) I 
I 

1 response 2 31 1 7 

0509FOlO.D 050911 -- DX.M Mon May 09 14:23:07 2011 



Data File : ~:\~S26\~~~~\050911\0503~0ll.D Vial: 7 
Acq On : 9May2011 1:22pm Operator: KBailey 
Sample : 50ng/m~ ICAL 1,4-Dioxane 1 SVM34-56F Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 09 14:21:30 2011 Quant Results File: 050911 - DX RES 

Quant Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
_ _ - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - 
1) 1,4-Dichlorobenzene-d4 7.17 152 82310 50.30 ng/ml 3.00 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.90 96 33167 54.21 ng/ml -0.04 
Spiked Amount 50.000 Recovery = 108.42% 

Target Compounds 
3) 1,4-Dioxane 

Qvalue 
3.93 88 35042 55.80 ng/ml 93 

_ _ _ _ _ - _ _ _ _ _ - _ _ _ _ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
( # )  = qualifier out of range (m) = manual integration 
0509F011.D 050911 - DX.M Mon May 09 14:57:16 2011 Page 1 



Data File : ~ : \ , ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 0 9 1 1 \ 0 5 0 9 ~ 0 1 1 ~ D  Vial: 7 
Acq On : 9May2011 1:22pm Operator: KBailey 
Sample : 50ng/mL ICAL 1,4-Dioxane / SVM34-56F Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:21 2011 Quant Results File: 050911 - DX.RE 

Method : J:\MS~~\METHODS\SIM\O~~~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last U~date : Mon May 09 14:26:14 2011 

0509F011,D 050911 - DX.M Mon May 09 14:57:16 2011 Page 2 



Data Pile : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 0 9 1 1 \ 0 5 0 9 ~ 0 1 2 ~ ~  Vial: 8 
Acq On : 9 May2011 1:42pm Operator: KBailey 
Sample : 100ng/rnL ICAL 1,4-Dioxane I SVM34-56G Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 09 14:21:31 2011 Quant Results File: 050911 - DX.RES 

Quant Method : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O ~ O ~ ~ ~ _ D X . M  (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev (Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I) 1,4-Dichlorobenzene-d4 7.17 152 83941 50.00 ng/ml O.CO 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.90 96 70005 112.19 ng/ml -0.03 
Spiked Amount 50.000 Recovery = 224.38% 

Target Compounds 
3 ) 1,4 -Dioxane 

Qvalue 
3.94 88 72508m 113.21 ng/ml 

( # )  = qualifier out of range (m) = manual integration 
0509F012.D 050911 - DX.M Mon May 09 14:57:17 2011 Page 1 



Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 0 9 1 1 \ 0 5 0 9 ~ 0 1 2 . ~  Vial: 8 
Acq On : 9 May 2011 1:42 pm Operator: KBailey 
Sample : 100ng/m~ ICAL 1,4-Dioxane I SVM34-56G Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:23 2011 Quant Results File: 050911 - DX.RE 

Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2011 
Response via : Initial Calibration .- 

TIC: 0509F012.D 

0509F012.D 050911 - DX.M Mon May 09 14:57:17 2011 Page 2 



Data File : J:\~~26\~~~~\050911\0509~012.D Vial: 8 
Acq On : 9 May 2011 1:42 prn Operator : K B a i l e y  
Sample : 100ng/rn~ ICAL 1,4-Dioxane / SVM34-56G Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:21 2011 Quant Results File: temp.res 

Met hod : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Multiple Level Calibration 

kbundance Ion 88 00 (87 70 to 88 70) 0509F012 D 
Ion 58 00 (57 70 to 58 70) 0509F012 D 
Ion 43 00 (42 70 to 43 70)' 0509F012 D 

I 
2000 ----_ 

_J --- 
?\ 

-iri - - - -+i___l_ 
\ - -- ,-__I ---. - 

e 

ifme--> 350 ' 3 6 6 ' 3 + 0 8  380 3 6 6 ' 4 b 0  , 4 1 0  420 ' 430  d b ' 4 5 o 1  416 470 480 ' 4 9 0  560 ' 5 1 0  5M 
hbundance Scan 84 (3 936 m~n) 0509F012 D 

I 400001 I 815 

1 I 
1 43 I 96 
I I 46 64 

1 
I 

, " I ,  " ' , ' ' ~ T - ' ~  

i 
35 4b 45 5b 55 60 65 70 75 80 85 90 95 100 1051 

r"undancel Scan 68 (3 149 rn~n) 0401 F002 D (-) 

8iS I 

1 (3) 1,4-Dioxane (T) I 
i I 

i response 761 93 I 
I 

0509F012.D 050911 - DX.M Mon May 09 14:23:36 2011 



Data Pile : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 0 9 1 1 \ 0 5 0 9 ~ 0 1 2 ~ D  Vial: 8 
Acq On : 9 May 2011 1:42 pm Operator: KBailey 
Sample : 100ng/m~ ICAL 1,4-Dioxane 1 SVM34-56G Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:23 2011 Quant Results File: temp-res 

Met hod : J : \ M s ~ ~ \ M E T H o D S \ S I M \ O ~ O ~ ~ ~ _ D X . M  (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Multiple Level Calibration 

pbundance Ion 88 00 (87 70 to 88 70) 0509F07 2 D 
ton 58 00 (57 70 to 58 70) 0509F012 D 
ton 43 00 (42 70 to 43 70) 0509F012 D 

1 6000 

I i 
I 
I 

I 

- P. I 
I 

\ - - -,-- -Au- --- /--I\---- ,-- 

I 
4 4 0  4 5 0 '  480 470 480 4 9 0 5 0 0  ' 5 1 0  5 2 0  

Scan 84 (3 936 min) 0509F012 D 

40000{ rndanCel 1 

I I I I 

35 40 45 50 55 60 65 70 75 80 85 90 95 100 1 0 5  
Abundance Scan 68 (3 149 m~n) 0401 F002 D (-) I 

(3) I ,4-Dioxane (T) 

5000. 

3.94min 113.21 nglml m 

response 72508 

58 

0509F012.D 050911 - DX.M Mon May 09 14:23:41 2011 

/ / 43 I I / ' I I , j I ~ ~ / ~ I  1 ' 1 1 ' / 1 l  

TIZ--> 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 
TIC 0509F012 D 



yuancrcacron ~ e p o r ~  i u.1' ~ e v r  ewea 

Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 0 9 1 1 \ 0 5 0 9 ~ 0 1 3 ~ D  Vial: 9 
Acq On : 9May2011 2:02pm Operator: KBailey 
Sample : 200ng/m~ ICAL 1,4-Dioxane I SVM34-56H Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 09 14:21:31 2011 Quant Results File: 050911 - DX . RES 

Quant Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:21:18 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev (Min) 
_ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I) 1,4-Dichlorobenzene-d4 7.17 152 84919 50.00 ng/ml 0.00 

System Monitoring Compounds 
2) 1,4 -Dioxane-d8 3.90 96 142313 225.45 ng/ml -0.04 
Spiked Amount 50.000 Recovery = 450.90% 

Target Compounds 
3) 1,4-Dioxane 

Qvalue 
3.93 88 152893 235.98 ng/ml Q9 

( # )  = qualifier out of range (m) = manual integration 
0509F013.D 050911 - DX.M Mon May 09 14:57:17 2011 Page 1 



Data File : ~:\~~26\,~~~~\050911\0509~013.0 Vial: 9 
Acq On : 9May2011 2:02pm Operator: KBailey 
Sample : 200ng/m~ ICAL 1,4-Dioxane I SVM34-56H Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:21 2011 Quant Results File: 050911 DX.RE - 

Method : J:\MS~~\METH~DS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2011 
Response via : Initial Calibration 

TIC-0509~01 3.0 I 

3000001 

0509F013.D 050911 - DX.M Mon May 09 14:57:17 2011 Page 2 



Data Pile : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 0 9 1 1 \ 0 5 0 9 ~ 0 1 4 . D  Vial: 10 
Acq On : 9 May 2011 2:21 pm Operator: KBailey 
Sample : 20ng/m~ ICV 1,4-Dioxane / SVM34-57L Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 09 14:38:54 2011 Quant Results File: 050911 - DX.RES 

Quant Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
_ _ _ _ - - _ _ _ _ _ _ - _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1) 1,4-Dichiorobenzene-d4 7.17 152 79096 50.00 ng/rnl 0.00 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.92 96 14586 23.60 ng/ml -0.02 
Spiked Amount 50.000 Recovery = 47.20% 

Target Compounds 
3) 1,4-Dioxane 

Qvalue 
3.94 88 14084 22.41 ng/ml 86 

( # )  = qualifier out of range (m) = manual integration 
0509F014.D 050911 - DX.M Mon May 09 14:57:18 2011 Page 1 



Data File : J:\~~26\~~~~\050911\0509~0114~D Vial: 10 
Acq On : 9 May 2011 2:21 pm Operator: KBailey 
Sample : 20ng/m~ ICV 1,4-Dioxane / SVM34-57L Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 9 14:38 2011 Quant Results File: 050911 - DX.RE 

Method : J:\MS~~\METHODS\S~M\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14 :26: 14 2011 
Response via : Initial Calibration 

bbundance TIC 0509F014.D 

0509F014.D 050911 - DX.M Mon May 09 14:57:18 2011 Page 2 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Results 

Battelle 
JPL-GW-2QIl/G005862 / JPL GWM 

Continuing Calibration Verification Summary 
1,4-Dioxane by GCMS 

Calibration Type: Internal Standard 
Analysis Method: 8270C SIM 

Service Request: P1101681 
Date Analyzed: 05/17/2011 

Calibration Date: 05/09/2011 
Calibration ID: CALI0487 

Analysis Lot: KWG1104446 
Units: nglml 

File ID: J:\MS26V)ATA\051711\05 17F010.D 

Analyte Name 

1,4-Dioxane 
1,4-Dioxane-d8 

Min Average CCV 
Expected Result RF RP RF '/OD %Drift Criteria Curve Fit 

20 2 1 0.01 0.397 0.418 5 NA rt 20 % AverageRF 
20 19 0.01 0.391 0.373 -5 NA rt 20 % AverageRF 

Results flagged witb an asterisk (*) indicate values outside coutrol criteria. 

SPCC Compound $ CCC Compound 

Printed: 5/18/2011 16:38:58 Form 7 - Organic 
u:\Stealth\Crystal.qt\Fom7.qt 208 

Page 1 of 1 
SuperSet Reference: RR128867 



Excepti~n Report 

Data File: J:WIS26V>ATA\051711\0517F010.D 
Lab ID: KWG1104446-2 
RunType: CCV 
Matrix: WATER 

Date Acquired: 05/17/2011 14:22 
Date Quantitated: 05/18/2011 10:58 
Batch ID: KWGl104446 
Analysis Method: 8270C SIM 
MethodJoinID: MJ402 

Sample Exceptions 

Printed: 05/18/2011 13:29:04 
u \Stealth\Crystal rpt1except2.rpt 

"- 1 
hmary  Review iF- -0 bd> a 'i?? \ \ \ 

Secondary Rev~ew @.& 65 \ 8.11 

Page 1 of 1 



Bottle ID: Tier: Matrix: WATER 
Prod Code: 8270C SIM 14-DI Collect Date: Receive Date: 05/18/2011 

Analysis Lot: KWGl104446 
Analysis Method: 8270C SIM 

Prep Lot: 
Prep Method: 
Prep Date: I Prep Ref: 

Report Group: 

Quant Method: J:WS26\METHODS\SIM\0509 1 1 -DX.M Calibration ID: CALI0487 
Title: 

Tune Ref: J~\MS26\DATA\051711\0517F009.D Method ID: MJ402 
MB Ref: Quant based on Method 

Data File: J:\MS26\DATA\051711\0517FOlO.D Instrument: MS26 
Acqu Date: 05/17/2011 14:22 Quant Date: 05/18/2011 10:58 Vial: 3 
Run Type: Ccv Dilution: 1 .o 
Lab ID: KWG1104446-2 Soh Conc. Units: ng/ml 

-- - 

Internal Standard Compounds 
IS 
Ref Parameter Name 

RT 
RT Dev 

Quant Solution 
Mass Response Conc 

Area 
Criteria 

Surrogate Compounds 
IS RT RRT Quant Solution %Rec 
Ref Parameter Name RT Dev Dev Mass Response Conc %Rec Limits Rpt? 

Tar pet Comvounds Final Conc. Units: u g L  

IS 
Ref Parameter Name 

RT RRT Quant Solution Final 
RT Dev Dev Mass Response Conc Conc Q Rpt? 

U. Undetected at or above MDL 
J: Anaiyte detected above MDL, but below MRL 
B: Hit above MRL also found in Method Blank 
E- Analyte concentration above high point of ICAL 
N: Presumptive evidence of compound 

Printed: 05/18/2011 13:26:04 
u.!SLealth\Crystal.rpt\quantl .qt 

D: Result from dilution 
m: Manual integration performed 
d: Compound manually deleted 
NR: Analyte not reported &om this analysis 

*: Result fails acceptance criteria 
#: Acceptance criteria not applicable 
? Insufficient mformation to d e t e m e  acceptance 
e: Result >= MRL, but MRL less than low point of ICAL 
c: check for co-elut~on 

J:\MS26V>ATA\051711\0517F010.D Page 1 of 1 



Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 1 7 1 1 \ 0 5 1 7 ~ 0 1 0 ~ ~  Vial: 3 
Acq On :17May2011 2:22pm Operator: KBailey 
Sample : 20ng/m~ CCV 1,4-Dioxane I SVM34-96F Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:58:35 2011 Quant Results File: 050911 - DX.RES 

Quant Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2011 
Response via : Initial Calibration 
DataAcq Meth : SIM14DX 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1) 1,4-Dichlorobenzene-d4 7.18 152 47308 50.00 ng/ml 0.01 

System Monitoring Compounds 
2) 1,4-Dioxane-d8 3.99 96 7051m 19.07 ng/ml 0.06 
Spiked Amount 50.000 Recovery = 38.14% 

Target Compounds 
3 ) 1,4-Dioxane 

Qvalue 
4.02 88 7910m 21.04 ng/ml 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - -  

( # )  = qualifier out of range (m) = manual integration 
0517F010.D 050911 - DX.M Wed May 18 10:59:15 2011 Page 1 



Data File : ~:\~~26\~~~~\051711\0517~010.D Vial: 3 
Acq On : 17 May 2011 2:22 pm Operator: KBailey 
Sample : 20ng/m~ CCV 1,4-Dioxane / SVM34-96F Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:58 2011 Quant Results File: 050911 - DX-RE 

Method : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O ~ O ~ ~ ~  - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2011 
~es~onke via : 1nitiai Calibration -- 

bbundance TIC: 0517F010.D 

0517F010.D 050911 - DX.M Wed May 18 10:59:15 2011 Page 2 



Data File : ~:\~~26\~~~~\051711\0517~010.D Vial: 3 
Acq On : 17 May 2011 2:22 pm Operator: KBailey 
Sample : 20ng/m~ CCV 1,4-Dioxane I SVM34-96F Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:58 2011 Quant Results File: temp.res 

Method : J : \ M S ~ ~ \ M E T H O D S \ S I M \ O ~ O ~ ~ ~  - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2011 
Response via : Multiple Level Calibration 

Abundance Ion 96.00 (95.70 to 96.70): 051 7F010.D 
Ion 64.00 (63.70 to 64.70): 0517F010.D 
Ion 46.00 (45.70 to 46.70): 051 7F010.D :;I i 

Scan 94 (3.990 rnin): 051 7F010.D 
96 

64 
88 

Scan 64 (3.1 28 rnin): 0401 F002.D (-) 
I 

i """"I 1 I I 

(2) 1,4-Dioxane-d8 (S) 

3.99min 19.94nglrnl 

response 7372 

Ion Exp% Act% 

96.00 100 100 

64.00 52.90 60.56 

46.00 10.90 16.39 

0.00 0.00 0.00 

0517F010.D 050911-DX.M Wed May 18 10:58:47 2011 



Data File : J : \ M S ~ ~ \ D A T A \ O ~ ~ ~ ~ ~ \ O ~ ~ ~ F O ~ O . D  Vial: 3 
Acq On : 17 May 2011 2:22 pm Operator: KBailey 
Sample : 2Ong/m~ CCV 1,4-Dioxane I SVM34-96F Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:58 2011 Quant Results File: temp.res 

Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 i4:26:i4 2011 
Response via : Multiple Level Calibration 

bundance Ion 96.00 (95.70 to 96.70): 0517F01 O.D "5001 3.99 
Ion 64.00 (63.70 to 64.70): 051 7F010.D 

A Ion 46.00 (45.70 to 46.70): 0517F010.D 

500- 

ime--> 
fibundance Scan 94 (3.990 min): 0517F010.D 

I 58 
/ I / ,  I I I  , ) I  / I t ,  

35 
Scan 64 (3 178 mink 04111 F1107 D I-\ 

40 45 50 55 60 65 70 75 80 85 90 95 100 1058 
hhun r i anc~  

l I  46 
1 1 ' 1  1 ' 1  1 1 ' 8  1 4 ,  i '  1 1  1 1  8 1 1 1  

58 

7112--> 35 40 45 50 55 60 65 70 75 80 85 90 95 I 0 0  105 
TIC. 0517F010.D 

(2) 1,4-Dioxane-d8 (S) 

3.99min 19.07nglml m 

response 7052 

Ion Exp% Act% 

0517F010.D 050911 - DX.M Wed May 18 10:58:53 2011 



Data File : ~ : \ ~ ~ 2 6 \ ~ ~ ~ ~ \ 0 5 1 7 1 1 \ 0 5 1 7 ~ 0 1 0 . ~  Vial: 3 
Acq On : 17 May 2011 2:22 pm Operator: KBailey 
Sample : 20ng/m~ CCV 1,4-Dioxane I SVM34-96F Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:58 2011 Quant Results File: temp.res 

Met hod : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 i4:26:i4 2011 
Response via : Multiple Level Calibration 

Pbundance Ion 88.00 (87.70 to 88.70): 051 7F01 O.D 
Ion 58.00 (57.70 to 58.70): 0517F01 O.D 

4.02 Ion 43.00 (42.70 to 43.70): 051 7F01 O.D 

I 

I 
P U  

3 . f o t '  3.80 ' 3 . 9 0 ' '  4.k ' k . \ o  " 4.20 ' 4 . 3 0  ' k k o  ' 4 . 5 0  ' , : h . b o  ' 4 . j o  ' 4 8 0  9 0  ' 5 . 0 0  " 
FEi:nce Scan 99 (4.01 7 min): 051 7F01 O.D 

I 8/EI 

(3) 1,4-Dioxane (T) 

4.02min 22.56nglml 

response 8482 

I 
! 

Wed May 18 10:58:58 2011 

21 5 

43 I 
1 / , / , 1 / 1 , / /  / , / . / I  , , , i , I / I  , I / /  / I ! /  I / / /  I l ~ f ~ ~ I ~ l i l ~ I ~  / / I  I / l : l  

nlz--> 35 40 4 5  5 0  $5 60 65 7b i!5 80 85 9b 95 100 105 
TIC: 0517F01 O.D I 

I ! 



Data File : ~:\~~26\~~~~\051711\0517~010.D Vial: 3 
A c q  On : 17 May 2011 2:22 pm Operator: KBailey 
Sample : 20ng/m~ CCV 1,4-Dioxane I SVM34-96F Inst : MS26 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 18 10:58 2011 Quant Results File: temp.res 

Method : J:\MS~~\METHODS\SIM\O~O~~~ - DX.M (RTE Integrator) 
Title : 8270LL Calibration 
Last Update : Mon May 09 14:26:14 2Gii 
Response via : Multiple Level Calibration 

Abundance Ion 88.00 (87.70 to 88.70): 051 7F01 O.D 

I I Ion 58.00 (57.70 to 58.70): 0517F01 O.D 
4.02 ion 43.00 (42.70 to 43.70): 051 7F01 O.D 

i 
I 

50001 1 
I 

4000 

3000, fl 1 I h \ 1 I 

~ 

/-. 

~ime-->  3 . 0  3.80 ' 3.90 4.00 h . ~ 0 " b . 3 0 " k . k 0 " b . ~ 0 ' k . 6 0 " k . ~ 0 " ~ . 8 ~  4.90 5.00 
Abundance Scan 99 (4.01 7 min): 051 7F01 O.D 

I 815 

I 

43 
58 

96 
64 

46 

35 40 45 50 55 60 65 70 75 80 85 90 95 100 105, 
Abundance Scan 68 (3 149 m~n) 0401 F002 D (-) 

I 
i I 

I I ,  d d  ~I 1 1 1 1 4  1 

nh--> 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 
TIC 0517F010 D 

I I 
I 

i (3) 1,4-~ioxane (T) 

4.02min 21.04nglml m 

response 791 0 

Wed May 18 10:59:06 2011 



Organic Analysis: 

Validation Package 

Sample Prep and Screen Data 



Preparation In form ation 

Group ID: KWGl104188 Prep Method: EPA 3510C Prep Date: 0511 111 1 00:OO 
Department: Semivoa GCMS 

Lab Code Client ID Product Matrix Amt Ext. Final Vol. 

KWG1 104188-1 Matrix Spike 8270C SIM WATER 1 00ml 50ml 
14-DIOXANE 

ICWG1104188-2 Duplicate Matrix Spike 8270C SIM WATER 1 0Oml 50ml 
14-DIOXANE 

ICWGl104188-3 Lab Control Sample 8270C SIM WATER 1 00ml 50ml 
14-DIOXANE 

KWG1104188-4 Method Blank 8270C SIM WATER 1 00ml 5 Om1 
14-DIOXANE 

P1101681-001 MW-16 8270C SIM WATER 1 00ml 5 Om1 
14DIOXANE 

Surrogate Amount Added Spike Amount Added 
Lab Code Pren Event ID Solution It) Solution ID Witness 

KWG1104188-1 1017528 SVM34-59G 50uL SVM33-87C 50uL KMiller 
KWG1104188-2 1017529 SVM34-59G 50uL SVM33-87C SOUL m i l l e r  
KWGl104188-3 1017530 SVM34-59G SOUL SVM33-87C 50uL M i l l e r  
KWG1104188-4 1017531 SVM34-59G 50uL KMiller 
PI 101681-001 1017527 SVM34-59G SOUL KMiller 

Comments 

----- Training 
Started By RHolden Assisted By 

Yes No \ 

Completed By KKerriga Ass~sted By 

Reviewed By Date 

d 
Chain of Custodv 

Date 97) y / / /  
\ 

Extracts Examined 

Recetved By \ a  (3 Date \ P 7 / \ ^ a $ $ \  ( ye; \ NO 
* --A 

1 .,. 

Printed: 05/13/2011 15:19:35 
...\C+nnlth\P.rr+nl -Pnrnnl -+ 

Preparaticp&forrnation Page 1 of 1 



Preparation In forrnatiorz $),-fey ~ - / j  

Group ID: KWGl104188 Prep Method: EPA 3510C Prep Date: 0511 111 1 00.00 
Department: Semivoa GCMS 

Comments: d13~ 6; Tq- 

Surrogate ID: 

Spike ID: 

Wihless: 

Started By RHolden Ass~sted By 

Completed Av Assnted By 

P~inted: 0511 11201 1 12:10159 

u '~Steaith\Cqstal rpt\prep2 rpt 

Preparation Itlforn~ation 
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Service R ~ f q u e ~ t  Workgrcup  ~WCI IC IV  I F F  

DCM ioi: 3 C ~ Z  c 

Sarch SyaC (Tirn.;.,/Car?/ini~~a/): 

Earch S r o ~  (Tirn?/Dar?/lnir~alj: 

2 3K 3Y3 Sul fa~e Lot 2 6k[027 Salt Lor. -" - 

Dar? Completed: 3 n P t - 4  5113!t i  prz 

Cornns,n~/Ocs, =rva;lon~: 

I 

1 &nch sh2st RSV~SW Cn32k ii5i 
'/hold Tin:?; tvA!er (if no, Rfso; : :  
f l  Prep dae, ce?:, ne tnod ,  prodtiz ~caxk  corr2,zt in 5~31th ) I  
$;" Spik? Information corr23 1 
d WfignT_S/VoIuinns and ~inirc corresx rin raw and i i r ia i  bencn 5hee-j 1 
# Samp!"_Es h3,'~ bren c ~ , ~ = k s . ~ - ~ r j ; t j ~  numbjrs 33r~~nd2Cj if ;?3~ir?? 1 

I 
' P J S R ~ ~  prese?t fsr :  S;s<?d by ,  I'_>->ic_te; b.,;, ~21; naiishj_d bl/, and ~ . . i i ; ~ . - - ~ ~ ~ d  j\!, i L;31 Training ha5 been circler: i 

~ x r i a c t  Storage r s c o r 6 ~ 6  i 
, Aodi t i~nal  Fr23 Snesr cornpiz~siy filled o u i  ( N A  o r  iine out Siank.;j 

8 , .  
i 

. All ~!52;;-z~j :,a.,;~ ;ztr, ;ic;;ed oi; aggiriofiai pi-?? I 
, - , , 2 5 1 a ~ d  E - ' _ N ~ c ~  reaE-'_;r ;,iiLn -O:TI V, if 33~jl,=-bjz, ~ ~ 2 5  --'--- I - - > .  oL-c.-l :=~1 i 



Injection Log 
Directory: J:\MS26\DATA\051711 

-ine Vial FileName Multiplier SampleName Misc Info 

PR 
10ug/mL DFTPP / SVM34-95A F-b 11 \ 

=-% 
2OnglmL CCV 7.4-Dioxane I SVM34-96FG M:)  (b 
I OuglmL DFTPP 1 SVM34-95A i"y? \ \ / --- 
10ug/mL DFTPP I SVM34-95A 
10ugImL DFTPP I SVM34-95A I/ 

/' 
1 Oug/mL DFTPP I SVM34-95A / -- 
I OuglmL DFTPP I SVM34-95A c w -- I-a V--J L IT zz 

20ng/mL CCV 1,4-Dioxane I SVM34-96F 
KWGI 1041 88-4 1 MB 
KWGI 1041 88-3 I LCS 
P I  101681-001 
KWGI 104188-1 1 MS P I  101681-001MS 
KWG1104188-2 1 OMS P1101681-001DMS 

KWGI 104333-4 ( MB 
KWGI 104333-3 I LCS 
K1104106-005 
KWGI 104333-1 1 MS K1104106-005MS 

KWGI 104333-2 I DMS K1104106-005DMS 

Injected 

17 May2011 10.3 
17May2011 10.5 
17 May2011 11:l 
17 May 2011 11:3 
17 May 2011 115 
17 May2011 12:4 
17 May 201 1 13.1 
17 May2011 132 
17 May2011 14:O 

17 May2011 14:2 
17 May2011 14:4 
17 May 201 1 15.0 
17 May 201 1 15.2 
17 May 201 1 15.4 

17 May2011 16:O 
17 May2011 16:2 
17 May2011 16:4 
17 May 201 1 17.0 
17 May 201 1 17.2 

17May2011 17:4 
17 May2011 18:O 
17 May2011 18:2 
17 May 201 1 18.4 
17 May2011 19:C 
17 May 201 1 19.2 
17 May 201 1 19.4 
17 May 201 1 20% 
17 May 201 1 20:2 
17 May 201 1 20:4 

17 May2011 21.0 
17 May 201 1 21 :2 

18 May 201 1 08.39 
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Client:  Battelle      CAS Project No: P1101682 
Project: JPL GW Mon 2Q11 / G486090      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on May 5, 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: P1101682
Project ID: JPL GW Mon 2Q11 / G486090

Date Received: 5/5/2011
Time Received: 12:48

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-20-5 P1101682-001 Water 5/5/2011 08:04 X

MW-20-4 P1101682-002 Water 5/5/2011 08:44 X

MW-20-3 P1101682-003 Water 5/5/2011 09:50 X

MW-20-2 P1101682-004 Water 5/5/2011 10:25 X

MW-20-1 P1101682-005 Water 5/5/2011 11:01 X

DUPE-2-2Q11 P1101682-006 Water 5/5/2011 00:00 X

EB-8-5/5/11 P1101682-007 Water 5/5/2011 10:45 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1101682_Detail Summary_1105111025_RG.xls - DETAIL SUMMARY
3 of 23
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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: P1101682Battelle

JPL GW Mon 2Q11/G486090

Tests

P1101682-001.01

7196A

SMO / SSTAPLES13175/5/11

In Lab / SANDERSON13455/5/11

P-37 / SANDERSON15525/5/11

P1101682-002.01

7196A

SMO / SSTAPLES13175/5/11

In Lab / SANDERSON13455/5/11

P-37 / SANDERSON15525/5/11

P1101682-003.01

7196A

SMO / SSTAPLES13175/5/11

In Lab / SANDERSON13455/5/11

P-37 / SANDERSON15525/5/11

P1101682-004.01

7196A

SMO / SSTAPLES13175/5/11

In Lab / SANDERSON13455/5/11

P-37 / SANDERSON15525/5/11

P1101682-005.01

7196A

SMO / SSTAPLES13175/5/11

In Lab / SANDERSON13455/5/11

P-37 / SANDERSON15525/5/11

P1101682-006.01

7196A

SMO / SSTAPLES13175/5/11

In Lab / SANDERSON13455/5/11

P-37 / SANDERSON15525/5/11

P1101682-007.01

7196A

SMO / SSTAPLES13175/5/11

In Lab / SANDERSON13455/5/11

P-37 / SANDERSON15525/5/11

Page 1 of 1Intenal Chain of Custody SummaryPrinted 5/11/11 10:45 6 of 23
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Sample Acceptance Check Form
Client: Battelle Work order: P1101682

Project: JPL GW Mon 2Q11 / G486090
Sample(s) received on: 5/5/11 Date opened: 5/5/11 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 5 °C   
9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

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

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

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

  
12 Tubes:                 Are the tubes capped and intact?   

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

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

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

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

Receipt / Preservation

P1101682-001.01
P1101682-002.01
P1101682-003.01
P1101682-004.01
P1101682-005.01
P1101682-006.01
P1101682-007.01

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

5/11/11 11:03 AMP1101682_Battelle_JPL GW Mon 2Q11 _ G486090.xls - Page 1 of 1
7 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Battelle 
Project Name: JPL GW Mon 2QII 
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-20-S PII01682-001 0.010 0.003 
MW-20-4 PI 101682-002 0.010 0.003 
MW-20-3 PI 101682-003 0.010 0.003 
MW-20-2 PI 101682-004 0.010 0.003 
MW-20-1 PI101682-00S 0.010 0.003 
DUPE-2-2Q11 Pl101682-006 0.010 0.003 
EB-8-S/SI11 PII01682-007 0.010 0.003 
Method Blank PII01682-MB 0.010 0.003 

Date: 

Report By:SAnderson 

Service Request: PII01682 
Date Collected: 05/05111 
Date Received: 05/05/11 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA OS/OSI11 14:S0 ND 
NA OS/OSI11 14:S0 ND 
NA OS/OS/ll 14:S0 ND 
NA OS/OSI11 14:S0 ND 
NA OS/OS/11 14:S0 ND 
NA OS/OSI11 14:S0 ND 
NA OS/OSI11 14:S0 ND 
NA OS/OSI11 14:S0 ND 

Result 
Notes 

8 of 23
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

ICB 

CCBI 

CCB2 

QAJQC Report 

Battelle 

JPL OW Mon 2Qlli 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: PIIOl682 

Date Analyzed: 05/05111 

Result 

ND 
ND 
ND 

Approved By: ---d-K+"-V-ja!Uk~---l-R'---JI-"~,-=-___ Date: --=5+----A-!--4-&-
ICCBMDUI20594 u 

PI IOI682wetSA I.xI,· genqccbl 5/5/11 WBMIX.XLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QNQCReport 

Client: Battelle 

Project: JPL GW Mon 2QIII G486090 

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

Analyte: Chromium, Hexavalent 

Method: 7196A 

Units: mglL (ppm) 

True 
Sample Name Value Result 

ICV 0.0500 0.0515 

CCYI 0.0500 0.0524 

CCV2 0.0500 0.0524 

Service Request: PIIOl682 

Date Analyzed: 05/05111 

Percent Acceptance 
Recovery Criteria 

103 90-110 

105 90-110 

105 90-110 

Approved By: ---I-K---"-,,,-~~~l=----<-.j1~~ ____ Date: _,o--l-0t::!:t-f-P-'-l---I_ 
CCVIA/120594 tJ 

P 1lO1682wetSA I.xls - genqccv 5/5/1\ WBM[)(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 
PI101682-LCS 

Chromium, Hexavalent 

QAJQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

Pl101682 
NA 
NA 
NA 
05/05111 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0387 97 90-110 

Approved By _--!....Xt--i....:rtitv-~~_..L.-J{...;....;~4'~~ ___ _ Date: slum 
• I 

Report By:SAnderson 

Result 
Notes 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project Name: JPL GW Mon 2Q 11 
Project Number: G486090 
Sample Matrix: WATER 

Sample Name: 
Lab Code: 

MW-20-5 
Pl101682-001MS 

Test Notes: 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By: SAnderson 

QAlQC Report 

Service Request: PII01682 
Date Collected: 05/05111 
Date Received: 05/05111 

Date Extracted: NA 
Date Analyzed: 05/05111 

Matrix Spike/Duplicate Matrix Spike Summary 

PII01682-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0430 0.0430 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

86 86 73-119 

Relative 
Percent Result 

Difference Notes 

<1 

Date: _E/-+-~~{J tL...:..-./ / ___ _ 

12 of 23
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l-~ G:(Coiumbia 
e~ Analytical ServicesM<C 56 

l pH Run Log 
Service Request #(5): Plio 1t.ti(}CQ ? /(;.5/ ( Ibi.? 

/ . I 

Time: cf'80 
Sample Slope Prep.Run # 

ql-g I) Run# 
pH 2 Buffer 

pH 4 Buffer 

pH 7 Buffer 

I pH 10 Buffer 

pH in liquid: (-1) 9040B,(2) 9040C pH -in solid: (3) 9045C, (4) 90450 (Note method number in column labeled # below) , 

[ pH adjustment:(.5) 7196A,(6) 7199 (Note method # In cOlum_n_la_be_le_d_#_)_...,..._......,. ____ ~---...., 
Sample Temp. DC Sample 

f 
, 

l 
, 

f 

r 

------~----+------~-----~ 
2.000 

pH Adjustments: 
[ 7199A: Diluted NaOH ____ EXP: ___ _ 

Comments: 
----------------------------------~-------------------

* Soil or Solid prep: 1: 1 (wtvol) with 01 water: ** Samples re eived past recommended hold time. 

Date buffers and filling solution changed: 
--~~~~------------------------

Note: ATC probe used: therefore, temperature correct on calculation is not necessary. 

R:V~:~::; ~ ~:::; f/Jpl pH.XLS 
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Hexavalent Chromium (Liquids) 

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

I Concentration mf!/L 0.00 0.01 0.05 0.1 ~m9<2'6'~~ Absorbance @ 540 nm (i. PPO ,0./')// Clcct&1S C/'//r '" 

I j Corrected 
-:"~ Sample DilUtiO~"'" Absorbance Abs. Results - QAlQC - %R 
~. Sample # VoI. (mL) Bkg. ({i} 540nm (minus bkg.) mg/L IRPD 

IJ . "11'/3 J()iM{ -' ./ O@)O 1J,·nO ·.()l/J))() (f,tJPt8# L4,~3 

'2 ftI/ &t. fJ5iJ Ift1 ~ t/ ' fJl (}ptJ tJ.O~O .lJ,rJ&,fJ (}.lG/;- /t7~'Z ~ 

13 jv/fi &. OdO 
. . 

?tJ"cr~~ - V (}.dUO t14 ()tJIJ I. P,,;3IItf 

: 14 . JC5 O~tJ'I!lM - V 0,/)00 ' /J(.tJ4> aO/f5" tJJ)3ftl 97« 
~:5' 16//-10/ -- V oJXJO /J,OO& tJ.c;Oh ~tJtJ5Jjh i.J~h 

16 c--_/ol vS #. fY#!1l1 -- O'(JOC IJ c (Jar a.tJOr 0/ IJ31q ag% -.1/ 

~'1 -/,0/ 41.S (j. ()~ I .--:-- ' 

OJJOO 0.05;9 0,057' liPt?Ol CloU'? V 

~ j: 

~V -/. d I fo15{J J - OJtJC {).05:9 O.CJ,57· /}~CJS1Jl 9Ci2~ 8 ·V 

9 /6 ~ 'Z;OOIJl/ --- (..; ---f).(ZJO 0.,000 ItRO. tJ.()CJ()~ /.JJJIlr; 
~ - J "tJtJI, tJ 1#1' 0,05, ~ - {.,/ 7t!),OCJO f}. t1SO f)l~ (J,0II30 >?t:,Jlo 2 L 
'c', . 1 -60/J 11/ j/JO L ~' - , (J.(»() rJ-~5() o~()50 f).tJII86 g!t1O~ ~ - '" 'U -z.o( -- C/ Vc>,CJO(j ~~()ClO t9,ClJO 0, /J(}(J3'11{ I-fJ,rm3 2. 

~,- /tIAlI Cl.05JfJl1A ---. ~.Q16 &.,()~I o. tJC:,/ f).~9'f la.s-O/b ./' 

~ /£13) -- v tro,()JC 0". tJoo IJvClJC 11). (Jtlogw j:P·07J3 
;;2 Jfto ;;~:f() I . ..---. Iv o,tlX CL IJO! ()JJOI f). tJl? /:20 .LIt tJ7J3 ~ 

L 7 .--:~{J / J!S pJ13 ~ -' ./ VCJIJOO 0, l73~ 0,080 r tJ,tf~?b Jt7~ 
~ ~tI()/ \~ ---' {...-vf).()OfJ o(~O (J~C90D 0" o(Jo;3 if,! La OOZ ~7 

: ";h' 

pHReq~ireme~t: /1?Od 7196A ~2 ± :.5 b,Samples filter~dprior to pH adjustme:t 
;', ICV/CCV spiked WIth ml of f]"¥ tol;) b~ f 50 ml of pH adjusted DIWATER (T.V. O,Oe;;:-ppm) 

l .. ·.}.;~ MSIM. SD SPik.red with 0.05 ml.Of f1:tf~fYZt811/)~f. 10 mt O.fPH adju. sted sample (T.V.=0.05 ppm) 
", .. LCS sp~ked with 0.2 ml of ± t 50 ml tpH adjusted DI Water (T.V.= 0.04 ppm) 
>~{ erIiication-Standa'ttd. Spiked.. Q.3 ml of :/ @ fQ t 10 ml of sample (T.V.= th 02ppm) 
i::;\~,' I Comments' . . ' 

I~~.· ~:~;::::~: / ~D:a:t:e; .. ;::~ i. ~. 14 ....... ~. B 
" Reviewed By: _---'''---'-=__ ~ 

Cr6LIQ.xls 
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1. I b" Hexavalent Chromium (Liquids) eC Coum·la ··80 
i. '~~. Analytical Services- Method EPA 7196A <i ~c,[ '2,fJ. 2-
_ ervice Request#(s): P//()/&~! /tt-Z Run#: /V1Qq/.t7 . I U~ -U 
Stock#: 1?,' rCA ';.:i, :::/0, f/M 6J/:' W~ Prep Run#: - . t I 
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~ pH Requirement: Method 7196A (2 ± O.~! Samples fIltered prior to pH adjustment 
,I /0 f() • T= (I ICV/CCV spIked wIth b 15 ml of ~141blr;;/)bl i 50 ml of pH adjusted Dr WATER (T.'. o. 7ppm) 

. MSIMSD spiked with 0.05 ml of ,?I/-t)],$IIOP i 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

~ LCS spiked w. ith O.2ml of J; J 50 mLofpH adjusted DI Water (T.V.= 0.04 ppm) 
Verification-Standard Spiked f), :2 ml of . @fo i 10 ml of sample (T.V.= O,O?ppm) 
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LABORATORY REPORT 

 
May 24, 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 May 10, 2011.  For your reference, these 
analyses have been assigned our service request number P1101750. 
 
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 
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Client:  Battelle      CAS Project No: P1101750 
Project: JPL GW Mon 2Q11 / G486090      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on May 10, 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: P1101750
Project ID: JPL GW Mon 2Q11 / G486090

Date Received: 5/10/2011
Time Received: 16:00

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-3-5 P1101750-001 Water 5/10/2011 07:44 X

MW-3-4 P1101750-002 Water 5/10/2011 08:25 X

MW-3-3 P1101750-003 Water 5/10/2011 09:29 X

MW-3-2 P1101750-004 Water 5/10/2011 10:09 X

MW-3-1 P1101750-005 Water 5/10/2011 13:15 X

EB-9-5/10/11 P1101750-006 Water 5/10/2011 13:02 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1101750_Detail Summary_1105240905_RB.xls - DETAIL SUMMARY
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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: P1101750Battelle

JPL GW Mon 2Q11/G486090

Tests

P1101750-001.01

7196A

SMO / SSTAPLES16045/10/11

P-37 / SSTAPLES16045/10/11

In Lab / SANDERSON16095/10/11

P-37 / SANDERSON16535/10/11

P1101750-002.01

7196A

SMO / SSTAPLES16045/10/11

P-37 / SSTAPLES16045/10/11

In Lab / SANDERSON16095/10/11

P-37 / SANDERSON16535/10/11

P1101750-002.02

SMO / SSTAPLES16045/10/11

P-37 / SSTAPLES16045/10/11

In Lab / SANDERSON16095/10/11

P-37 / SANDERSON16535/10/11

P1101750-003.01

7196A

SMO / SSTAPLES16045/10/11

P-37 / SSTAPLES16045/10/11

In Lab / SANDERSON16095/10/11

P-37 / SANDERSON16535/10/11

P1101750-004.01

7196A

SMO / SSTAPLES16045/10/11

P-37 / SSTAPLES16045/10/11

In Lab / SANDERSON16095/10/11

P-37 / SANDERSON16535/10/11

P1101750-005.01

7196A

SMO / SSTAPLES16045/10/11

P-37 / SSTAPLES16045/10/11

In Lab / SANDERSON16095/10/11

P-37 / SANDERSON16535/10/11

P1101750-006.01

7196A

SMO / SSTAPLES16045/10/11

P-37 / SSTAPLES16045/10/11

In Lab / SANDERSON16095/10/11

P-37 / SANDERSON16535/10/11

Page 1 of 1Intenal Chain of Custody SummaryPrinted 5/24/11 16:36 6 of 22
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Sample Acceptance Check Form
Client: Battelle Work order: P1101750

Project: JPL GW Mon 2Q11 / G486090
Sample(s) received on: 5/10/11 Date opened: 5/10/11 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 5 °C

9 Was a trip blank received?   
10 Were custody seals on outside of cooler/Box?   

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

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

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

  
12 Tubes:                 Are the tubes capped and intact?   

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

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

125mL Plastic NP

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

P1101750-005.01
P1101750-006.01

  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

P1101750-001.01
P1101750-002.01
P1101750-002.02
P1101750-003.01
P1101750-004.01

5/24/11 4:38 PMP1101750_Battelle_JPL GW Mon 2Q11 _ G486090.xls - Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Battelle 
Pro.ject Name: JPL GW Mon 2QII 
Project Number: G486090 
Sample Matrix: WATER 

Chromium, Hexavalent 

Pr'ep Method: None 
Analysis Method: 7196A 
Test Notes: 

Dilution 
Sample Name Lab Code PQL MDL Factor 

MW-3-5 PII01750-001 0.010 0.003 
MW-3-4 Pl101750-002 0.010 0.003 
MW-3-3 PI 101750-003 0.010 0.003 

MW-3-2 Pll 01750-004 0.010 0.003 

MW-3-1 P1101750-005 0.010 0.003 

EB-9-5/1 0/11 PI101750-006 0.010 0.003 

Method Blank P1101750-MB 0.010 0.003 

Service Request: Pl101750 
Date Collected: 0511 0111 
Date Received: 0511 0111 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 0511 0111 16:45 ND 
NA 05/10111 16:45 ND 
NA 05110111 16:45 ND 
NA 05/1 0/11 16:45 ND 
NA 0511 0111 16:45 ND 
NA 05110111 16:45 ND 
NA 0511 0111 16:45 ND 

Result 
Notes 

Approved By _~~+=-a.l£...J.ol:WA<~--"--&-.'t-~ __ _ Date: 5/;~1 -----J~~~~L-------------------------

Report By:SAnderson 
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

lCB 

CCBI 

CCB2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

JPL OW Mon 2QIII 0486090 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mg/L (ppm) 

PQL MDL 

0.010 0.003 
0.010 0.003 
0.010 0.003 

Service Request: PIlOl750 

Date Analyzed: 05110/11 

Result 

ND 
ND 
ND 

PIIOl750wetSA l.xls - genqccbl 5117/11 WBMIX.XLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Client: Battelle 

Project: JPL OW Mon 2Qll /0486090 

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

Analyte: Chromium, Hexavalent 

Method: 7l96A 

Units: mg/L (ppm) 

True 
Sample Name Value Result 

ICV 0.0500 0.0493 

CCVl 0.0500 0.0502 

CCV2 0.0500 0.0502 

Approved By: __ itvuc~,-,,-------,-r--A~-"--__ - Date: 
CCVIAIl20594 U-

PI 101 750wetSAl.xls • genqccv 5/17/11 

Service Request: Pl101750 

Date Analyzed: 05110111 

Percent Acceptance 
Recovery Criteria 

99 90-110 

100 90-110 

100 90-110 

WBMDCXLT 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Al1alyte 

Battelle 
JPL GW Mon 2Qll 
G486090 
WATER 

Laboratory Control Sample 
PllOl750-LCS 

Chromium, Hexavalent 

QAlQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

Pl101750 
NA 
NA 
NA 
05/10/11 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0411 103 90-110 

Approved By --+~-4Jo. ~~~-12L.....itfkH-=----- Date: 

Report By:SAnderson 

Result 
Notes 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
JPL GW Man 2Ql1 
G486090 
WATER 

MW-3-4 
PII01750-002MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By: SAnderson 

QAlQC Report 

Service Request: Pl101750 
Date Collected: 05/10/11 
Date Received: 05/10/11 

Date Extracted: NA 
Date Analyzed: 05/10/11 

Matrix SpikelDuplicate Matrix Spike Summary 

PI101750-002DMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0484 0.0493 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

97 99 73-119 

Relative 
Percent Result 

Difference Notes 

2 
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59 
pH Run Log 

Se~ice Request#(s):_~~~f~L/_~_j_~_·_·~_~~~~~~~~~~~~~~~~ I Time: L 12 

I 
I 
I 

I 

-
I 
I 
I 
I 
I 
I 
I 
I 
i 

Sample Exp. Slope I Prep.Run # 

~ 01/} v;? 
I ,-
i Run# 

I -
pH 2 Buffer 

IDH 4 Buffer 

pH 7 Buffer 

pH 10 Buffer 

pH in liquid: (1) 9040B, (2) 9040C pH in solid: (3) 9045C, (4) 90450 (NotemetnodnumoermcolUmnlabeied#below ) 

pH adjustment:(S) 7196A,(6) 7199 (Note method # In coiumn labeled #) 

I Temp. DC Sample # pH Temp. DC 

pH Adjustments:g7196A: Diluted/Cone H2S04 --=:-.~~~ 
= 7199A: Diluted NaOH ___ _ 

Comments: 
------------------------------------------------------~ 

" Soil or Solid prep: 1 :1(wtvol) with 01 water: ** Sampiesre ived past recommended hold time. 

Date buffers and filiing solution changed: _~~L-77---I'a.....f-!/'_f ________________ _ 
i 

Note: ATC probe used; t' 'are. temperature correction calculation is not necessary. 

Analyst: 
--~~~~-----------

i 
i 

;JH.XLS Reviewer: 
----~~------------
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Hexavalent Chromium (Liquids) 

Method EPA 7196A 81 

Prep Run#: 

Working Curve: 

Coloring Reagent Ref#: .&.-- - '// ~Z 
I Prep Dilu[lon NA 0.05/50 0.25/50 0.5/50 Corr. Coeff. f(~ 
I Concentration mg/L 0.00 0.01 0.05 0.1 ~~~·O~ 
Absorbance (g; 540 nm IJ. t/tlO b~ tJ /{J aoeS-q- &1//0 rJ, 9'i14~664 ,,5:;' 

'" :::z-

II Ii Corrected 

Sample 
DilUtio: ..... 

Absorbance Abs. Results - QAlQC - %R 

tl 
Sample # Vol.(mL) Bk2. ({i;; 540nm (minus bkg.) mgiL IRPD 

:eel! 10,IA / ...-- !~ Il. tw{) tld@O t9.tIlJO. 61, ~C'tl '101 1 Lt!,p15 

<21 
~<t!/ tJ, (JtfJ!! /tA - vi tJ. t1Jo ~tf9f- t'J,{)9! tJ.tf~? 19~~ J,--(,// -" 

~'3 JV!A .... " V . (JI(fJD ~I #Z!O {J.@O p.lJot){11 ( ,a;.t12J3 ,-
~'4 j~S; &~C;flfr1 -- ./ !9J)JO (), tJL« tJltJ'l~ fI.t till /o?cI;~ 
(5 f1/;J~ <~ j. V/ ..-'- v CJ·(JrJ3 (). CJ05 .;-1 I)l~tp.... [/, .... ./ tJj tltJ ?c9! LO.dZJ3 

~6 ----l tJ; V~ (!,IJ:j/~ VI --' V 1).~8 Cl l O.-39- tiLo~9 tJ,tJ~?6 2Y~\ 
.- 2,()! I .- t/ '0, O()~ tJ.tJrJ9- &OtJO tJ I 000 l(O ( L tJ ttl-5 7, 

fs - ~ J.tI; d~ f).Os?, ~V1 
..,/' 

./ " C,tJOJ tJ, CJI;it; !J,tJ~g O.Ol/J/f 91'1ol 
J;(. 0 (./fl ~() T' V (j, f/J,3 Clt~~~ {)tOS-Z/ O,{)tl1::j 9'9% 19 / 

~ 

'-:-f ~ I / j: t?O;Z I (). ()O8 0.001 [J 00131 I ~dt{!l)31 ~o -' 
[11 -If. oj ~ v' tJ. CtJ) o-Oti8 OtJO? o.OO;;b)( LtJi (1i3 

t2 
,-i1 -61 OJ ,,../' 1/ ;Jot/v o(~1 Iht'Zo Il-0007''cY LtJ/ t03-, 

i 1DV/ !JIVe; ffn1 I ,....-' ./ ~vt)tJo (J.ost:) tJ,ot;J;/ (). or:;;o;;, /co~1 13 

l4 (rAl -- ./ k1~tVo 0/ 2JO t), C/Jo I (),(A1t(O/ Lo.tl/J1 
) It;1J~ G? .0 I /'" 

./ lat'lC lJ,fI1)O {l (1/)0 o.tJOOtfOl LelJ bu.? 15 

1~6 /Jlil2 v·OffPM -- -/ (9LJ7)() o~OSb OEG tJ .'~. tJ. {),~O 

17 iil!):? '\ / 
_I"'''' v' VO"/}f{) 10· tJPO lJ . (}Cr) t/ JJC(JtjO / 

-pH ReqUirement: Method 7196A (2 ± 0.:)) * Samples fIltered pnor to pH adjustment 

ICV/CCV spiked with f).J-7 ml of 5Z-'f-/061001~~ 50 ml of pH adjusted DI WATER (T.V.= p,09 ppm) 

MSIMSD spiked with 0.05 ml of 5?J.{~~Z111(J?; ')'10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

I LCS spiked with 0.2 ml of' i ')' 50 ml of pH adjusted DI Water (LV.= 0.04 ppm) 
lVerification-Standard Spiked o.~V ml of @ Tv t 10 ml of sample (T.V.= P.O":; ppm) 

Comments: 

Prepared By: ~~-hr-r'--

Analyzed By: ----t::::;;>"'1i;P'77-;n--

Reviewed By: __ -L--'--_ 

Date/Time: 

Date/Time: 

Date: 

/~dA 
,1~~OV5 

Cr6LIQ.xls 
14 of 22



 

 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15 of 22



 

 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

'I I 
! l'; I in I j() 

.-,v.!-U.I 
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:iJtf ~jDO{I! 00/ 
~ =--

_ <1>.05 m1 Pvridinc- j -cZlrbox8idcl1vck Ar/n At'>L<'¢/ 
__ ,lflgj,-'5j'fi. ___ ,__ :Exp. _ '-;:r/II/p-i up [(1 )()(: ill' II ill 

- -'vN aler. 

gp , ···/1~?t¥o 

5J?'I --/{){}~;/ C/(;:;;:> 
-----~--..:....-----

(1,051111 f.iyncillle-ci-cart'ioxaicicilVo'C Til,;: 
\ __ IC:;,Zl_I/&..___ ____Yxp. )'/)!-,//1 ) up III S()() m! II i)1 
\/\ aiel'. 

~?,' /0/1//0 
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I 
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j;2cJ, - /1(,1{' {lOti /fI71ll(! £;x(h/ 
, .;' " I 
;r~$;~(;f/ (; I )'/c! 5'/:,{;t; ~o! <qJu 1111 

fJ~/~lO 
..... {./ 

) 
c. 

(J) T i:!::- ,f3'55/ ~;-
8~ ~ <7 /30/1.:::>. 

jL~I() S2:!- (/OC;/O() / N£7!I 910 
0,5000 g MBTH (Aldrich-.£lJvf~~f _ : Exp: g) 1/1 t) 1I1' 

{o 100 ml wi DJ Water, Plus 0,5 ml Cone, II,SO, (?MI) !.f?t»-~l/.! . "v,. I/jl-"'/ "I 

Cff ; /;/h(! () 
, 

Jliz/ IO 53tJ - I/O 31 (i{)~ (tlt)V ///I! /(1/13= 
. ~ ..~lz/ II It} ~I i:lt.t U (L1ttl) Lj4 f/'i'131) fl/')6 /! ~ ); !/)tIOlJJIJ 

J11/5,9cfJ - Je' J} I 0 tJ C: uf: I t( J.3! Li .... _. __ 

--,rt(.P: ) C/2J-lil . ____ _ 

9"\ -\ l \ 1-\ a 0 \ IUb 0 f !101 503 41uct 

C : ';l) I Na2S03 (JT Bakcr Lot mIl 0627; Exp: 8/31 /J 4) up to 
{'D() III I WI DI Watcr, 
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LABORATORY REPORT 

 
May 25, 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 May 11, 2011.  For your reference, these 
analyses have been assigned our service request number P1101772. 
 
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: P1101772 
Project: JPL GW Mon 2Q11 / G486090      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on May 11, 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: P1101772
Project ID: JPL GW Mon 2Q11 / G486090

Date Received: 5/11/2011
Time Received: 15:41

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-19-5 P1101772-001 Water 5/11/2011 07:50 X

MW-19-4 P1101772-002 Water 5/11/2011 08:21 X

MW-19-3 P1101772-003 Water 5/11/2011 08:58 X

MW-19-2 P1101772-004 Water 5/11/2011 10:04 X

MW-19-1 P1101772-005 Water 5/11/2011 13:15 X

DUPE-3-2Q11 P1101772-006 Water 5/11/2011 00:00 X

EB-10-5/11/11 P1101772-007 Water 5/11/2011 13:04 X

DETAIL SUMMARY REPORT

71
96

A
 -

 C
r6

PEF_Detail.xlsP1101772_Detail Summary_1105240906_RB.xls - DETAIL SUMMARY
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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: P1101772Battelle

JPL GW Mon 2Q11/G486090

Tests

P1101772-001.01

7196A

SMO / SSTAPLES15495/11/11

In Lab / SANDERSON15525/11/11

P-37 / SANDERSON16495/11/11

P1101772-002.01

7196A

SMO / SSTAPLES15495/11/11

In Lab / SANDERSON15525/11/11

P-37 / SANDERSON16495/11/11

P1101772-003.01

7196A

SMO / SSTAPLES15495/11/11

In Lab / SANDERSON15525/11/11

P-37 / SANDERSON16495/11/11

P1101772-004.01

7196A

SMO / SSTAPLES15495/11/11

In Lab / SANDERSON15525/11/11

P-37 / SANDERSON16495/11/11

P1101772-005.01

7196A

SMO / SSTAPLES15495/11/11

In Lab / SANDERSON15525/11/11

P-37 / SANDERSON16495/11/11

P1101772-006.01

7196A

SMO / SSTAPLES15495/11/11

In Lab / SANDERSON15525/11/11

P-37 / SANDERSON16495/11/11

P1101772-007.01

7196A

SMO / SSTAPLES15495/11/11

In Lab / SANDERSON15525/11/11

P-37 / SANDERSON16495/11/11

Page 1 of 1Intenal Chain of Custody SummaryPrinted 5/25/11 13:59 6 of 22
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Sample Acceptance Check Form
Client: Battelle Work order: P1101772

Project: JPL GW Mon 2Q11 / G486090
Sample(s) received on: 5/11/11 Date opened: 5/11/11 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

       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

P1101772-001.01
P1101772-002.01
P1101772-003.01
P1101772-004.01
P1101772-005.01
P1101772-006.01
P1101772-007.01

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

5/25/11 2:16 PMP1101772_Battelle_JPL GW Mon 2Q11 _ G486090.xls - Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Battelle 
Pro.iect Name: JPL GW Mon 2Q11 
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-19-5 PI 101772-001 0.010 0.003 
MW-19-4 PI 101772-002 0.010 0.003 
MW-19-3 PI 101772-003 0.010 0.003 
MW-19-2 P1101772-004 0.010 0.003 
MW-19-1 PI 101772-005 0.010 0.003 
DUPE-3-2Q11 P1101772-006 0.010 0.003 
EB-IO-5/11/11 P1101772-007 0.010 0.003 
Method Blank P1101772-MB 0.010 0.003 

Approved By ---l!-K~-=--...:::.-----,B~t=---=:.c....-.- Date: 

Report By:SAnderson 

Service Request: Pl101772 
Date Collected: 05/11/11 
Date Received: 05/11/11 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 05111111 16:25 ND 
NA 05111111 16:25 ND 
NA 05111111 16:25 ND 
NA 05111111 16:25 ND 
NA 05111111 16:25 ND 
NA 0511111116:25 ND 
NA 05/11/11 16:25 ND 
NA 05/11/11 16:25 ND 

Result 
Notes 

8 of 22
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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 2QIII 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: PIIOI772 

Date Analyzed: 05111111 

Result 

ND 

ND 

ND 

Approved By: ---'------¥-"-1{~~---+-g-----'-ft-~-=---- Date: -----/-5ft---f---...L-+t/L-I--L-----/ 
ICCBMDUI20594 ~ 

PI 10 I 772wetSA Lxls - gellqccbl 5/17/l1 WBMIX.xLT 
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Client: 
Project: 

Title: 
Analyte: 
Method: 
Units: 

Sample Name 

lCV 

CCVI 

CCV2 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAlQC Report 

Battelle 

JPL GW Mon 2Q11 / 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 

0.0503 

0.0503 

0.0503 

Approved By: ---f-4-+-",-,-ClAv-~_<----t<-,I72~~ __ - Date: 
CCVIA/120594 0 

PIIOI772wetSA Lxi, - genqccv 5/17/11 

Service Request: PliO 1772 

Date Analyzed: 05111111 

Percent Acceptance 
Recovery Criteria 

101 90-110 

101 90-110 

101 90-110 

~ I 

WBMIX.XLT 

10 of 22
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
JPL GW Mon 2Q11 
G486090 
WATER 

Laboratory Control Sample 
P1101772-LCS 

Chromium, Hexavalent 

QAJQC Report 

Service Request: 
Date Collected: 
Date Received : 

Date Extracted: 
Date Analyzed: 

Pl101772 
NA 
NA 
NA 
05/11111 

Laboratory Control Sample Summary 
Inorganic Parameters 

Prep Analysis 
Method Method True Value 

None 7196A 0.0400 

Units: mg/L (ppm) 
Basis: NA 

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 

0.0398 100 90-110 

Approved By ~d{auc.~-----=--J!--A--r-==-- Date: 

Report By:SAnderson 

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-19-5 
PII01772-001MS 

Test Notes : 

Prep Analysis 
Analyte Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By: SAnderson 

QAJQC Report 

Service Request: P1101772 
Date Collected: 05111111 
Date Received: 05/11111 

Date Extracted: NA 
Date Analyzed: 05111111 

Matrix Spike/Duplicate Matrix Spike Summary 

P1101772-00lDMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0398 0.0398 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

80 80 73-119 

Relative 
Percent Result 

Difference Notes 

<I 

12 of 22
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I Columbia 
Analytical Services'" 

I pH Run Log 
60 

I 
Se~ice Request#(s):~~~~/~1~C~~~7~1~~~~~~~~~~~~~~~~~~~~ 
Time: (I 

Sample 
I pH 2 Buffer 

pH 4 Buffer 

pH 7 Buffer 

I pH 10 Buffer 

VWR lot# Exp. 
) ,;'>c'/,;J

',3 

Slope Prep.Run # 

f 
.-
Run# 

.-f 

(, -------
pH in liquid: (1) 9040B, (2) 9040C pH in solid: (3) 9045C. (4) 90450 (Notemethodnumberincolumnlabeled#below ) 

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

Sample # pH Temp.oC I);; Sample # pH 1 Temp. DC I 

pH 2.000 ') /fcttjO ,.A;J t(~) I" 
I 

pH 4.000 , t/ Or) ;2,::) .3 c· *); \ . ./ ' c,' I 

I 
I 

if {)()f.) I ,;,'~. ,!fu \ I 
I 

pH 7.000 1 

~(915 . ~~.~ .t)'C 
[":" \ /1 pH 10.000 . 1,"[ 

I 
R~f1t~9 :~I;~07;:'~ !.,/ hI3r::>'31 /'9/ (I lti \ I. (/ !.::::<'':/. <? 

tri l t} ft;c /t [t \ I If J1 IV~G~ , (I :7 

I 
(]Ji~ /}, 6!u () ·t 

I /Ji!; ~>!; <t I 
II] ':) (I \ 1 nil It: l~1 I 1(?\/"4l/~ \./ 

iI'7//lA'k I' I ~c;~)' 
._, 

I (y./ __ !~;\ \ rX'\ I r>. <~ I 
I 

I 

I 
/JII?7 (12J () ~ 'A5;cflf ,;Z;7,3 (; ;', \ 7 V I 

if 111d-/,01 .- /, 9.3 C:' 1,2 0 \ 1 
( ,._) 

----:--) . () i /) 030 //. .-
-, ()U 1 t ••. \ 

\ ',-;:7,{I I ;l{i~)?f' 16() jJ~: \ I I 
I 

I 
1 

I -t/ ' ,~l !7/;~ 1,&() '~t \ I I 1-- ,O! I 

I-C:ri J I, gIl I 
'i?' -71,' r 1 

r /. f ,:) 1\ I 

-& .O( . ;'?, () tf,}- gl Lj 0 \ I 

" ! ,-7 0' I I~, CJt/fj l?'lIl/ \ 
v Ii 

Ii) II ), (J ;10 I\;, Ii tJJf ,;l? 'tJ U I 

pH Adjustments:l't7196A: Diluted/Conc H2SOd:M1) t{<i.HY EXP: U/Zc I L[ 

/~. 7199A: Diluted NaOH ____ EXP: ___ _ 
t f 

Comments. 

I 
" 

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

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

Date buffers and filling soiution changed: _=,5-\-(-!.(.~1-l-(_( _} __________ _ 
Note: ATC probe used~efore, temperature correction calculation is not necessary. 

~ / -( I ~ f /' II 
Analyst: ,!)/~ Date: ':J d 

Reviewer: C .. t )Jifl Date: -S-I+-Y(fi-;-+-/I--- pH.xLS 
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Hexavalent Chromium (Liquids) 

Method EPA 7196A 82 
c2 I -C; 7" ,--

Run#: 'i ,,-' '1 u'-; 
Prep Run#: - ,,I "j 
Cone. H 2SO. Lot#: bt1l) w;2fV E;Y~i 10';;¥';/L/ 
Coloring Reagent Ref#: 52-r=~057j>1 /0/ @jJ/ 6/01 

Woriang Curve. 

I 
JI 

I 

I I Corrected I I 
I Absorbance I . Abs. I Results - I QA/QC - (loR 

(ii 540nm I (mmus bkg.) I mz/L i / RPD Sam Ie # 

'). rtfl 
I 

-I 

I 

pH Requirement: Method 7196A (2 ± O.5;,-: .. lSamples filtered prior to pH adjustment 
. ~IIO 

ICV/CCV spiked with v,l? ml of ;;V/-{I)(C;/OC)( :- 50 ml of pH adjusted DI WATER (T.Y.= 0,0"7 ppm) 

MSIMSD spiked with 0.05 ml of S2-4~!J2z8lI/J;; i 10 ml of pH adjusted sample (T.V.= 0.05 ppm) 

_ . LCS spiked with 0.2 ml of T : 5(~,ml of P.H adjusted DI '''ater (T.V.= O.~14 pp. m). 

'\ erification-Standard Spiked () ,-3 mlofL (p,; f; i' 10 ml of sample (T.\'.=O 0:-;7 ppm) 

Prepared By: -~"-b"-~----:?--
~-." .. 

DatefTime: ' .. ...-;L..!....f.;..,t-!-.;-.:~'r---!-::~---, 

I'. Analyzed By: 
G·/' 

Reviewed By: __ -J----'---_ 

Date/Time: 

Date: 

Cr6LIQ 

'1 
I 
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, , i! l/L! 
IULIIl! . 
I (,/ /' 

.~/ 
,/ t' 

1i~1do . 
r ,./ j l 

:/ I I 

'l j1 
7)(/ 
/~ 

. (I'D) 111] Pyndlllc-4-carboX3ldchvck )ilk At'~u/ 
._lrJJ!il~5!1K ___ . ____ :Exp. '~?r/II/J:)-) up [(15()() m! II ill 

.:y,Vale]'. / 

jap ,/1/3;;/0 

(U)S 1111' j.iyricilIlc-d-earboxaidcllVo'c Ic!.]: 
(_-!'(?ZL'V~ __ .___J'xp }i)t'j/k ) '.11' lei 5()O '1:! II iJ! 
\;\3[CI". 

())ooo g MBT! J (Aldrich _2tCLtit?C;t: : Exp ?s I111Lf' ) lIll . 

[0 100 ml wi DJ Water. Plus 05 ml C()ne. J j,S() e/l1'tJ il1c?&i!j {-J\j~A?~l 

~/?' /0/1//0 

Ii \ 7 i\ I )' ~ j/\-l. 
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'iL~IIO . 
yPJ' 

[ ! ~() I N2\].SO~ (JT Bakcr Lot fill 1 0627, 
0111111 \\ DI Watc!. 

/ 

8/31!J4)upto 
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LABORATORY REPORT 

 
June 7, 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 May 12, 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 P1101793. 
 
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 24
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Client:  Battelle      CAS Project No: P1101793 
Project: JPL GW Mon 2Q11 / G486090      
___________________________________________________________________________________ 
 

CASE NARRATIVE 
 
 
The samples were received intact under chain of custody on May 12, 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: P1101793
Project ID: JPL GW Mon 2Q11 / G486090

Date Received: 5/12/2011
Time Received: 15:50

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
MW-17-5 P1101793-001 Water 5/12/2011 08:35 X

MW-17-4 P1101793-002 Water 5/12/2011 09:12 X X X

MW-17-3 P1101793-003 Water 5/12/2011 10:21 X

MW-17-2 P1101793-004 Water 5/12/2011 13:29 X

MW-17-1 P1101793-005 Water 5/12/2011 14:15 X

EB-11-5/12/11 P1101793-006 Water 5/12/2011 14:05 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: P1101793Battelle

JPL GW Mon 2Q11/G486090

Tests

P1101793-001.01

7196A

SMO / MZAMORA15545/12/11

P-37 / MZAMORA15565/12/11

In Lab / SANDERSON16045/12/11

P-37 / SANDERSON16525/12/11

P1101793-002.01

521

SMO / MZAMORA15545/12/11

SUBBED / MZAMORA15565/12/11

K-Delilah-05 / FADAIR10015/14/11

Custodian / DMOORE08015/19/11

In Lab / RHAYES08015/19/11

K-Delilah-05 / DMOORE15425/19/11

P1101793-002.02

SMO / MZAMORA15545/12/11

SUBBED / MZAMORA15565/12/11

K-Delilah-05 / FADAIR10015/14/11

Custodian / DMOORE08015/19/11

In Lab / RHAYES08015/19/11

K-Delilah-05 / DMOORE15425/19/11

P1101793-002.03

7196A

SMO / MZAMORA15545/12/11

P-37 / MZAMORA15565/12/11

In Lab / SANDERSON16045/12/11

P-37 / SANDERSON16525/12/11

P1101793-002.04

8270C SIM

SMO / MZAMORA15545/12/11

SUBBED / MZAMORA15565/12/11

K-Delilah-05 / FADAIR10015/14/11

In Lab / RHOLDEN09265/16/11

K-Delilah-05 / KSMITH09505/16/11

P1101793-003.01

7196A

SMO / MZAMORA15545/12/11

P-37 / MZAMORA15565/12/11

In Lab / SANDERSON16045/12/11

P-37 / SANDERSON16525/12/11

P1101793-004.01

7196A

SMO / MZAMORA15545/12/11

Page 1 of 2Intenal Chain of Custody SummaryPrinted 6/7/11 13:15 6 of 24
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Columbia Analytical Services, Inc.

Chain of Custody Report

Date Time Sample Location / UserBottle ID Disposed On

Client:

Project:

Service Request: P1101793Battelle

JPL GW Mon 2Q11/G486090

Tests

P-37 / MZAMORA15565/12/11

In Lab / SANDERSON16045/12/11

P-37 / SANDERSON16525/12/11

P1101793-004.02

SMO / MZAMORA15545/12/11

P-37 / MZAMORA15565/12/11

In Lab / SANDERSON16045/12/11

P-37 / SANDERSON16525/12/11

P1101793-005.01

7196A

SMO / MZAMORA15545/12/11

P-37 / MZAMORA15565/12/11

In Lab / SANDERSON16045/12/11

P-37 / SANDERSON16525/12/11

P1101793-006.01

7196A

SMO / MZAMORA15545/12/11

P-37 / MZAMORA15565/12/11

In Lab / SANDERSON16045/12/11

P-37 / SANDERSON16525/12/11

Page 2 of 2Intenal Chain of Custody SummaryPrinted 6/7/11 13:15 7 of 24
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Sample Acceptance Check Form
Client: Battelle Work order: P1101793

Project: JPL GW Mon 2Q11 / G486090
Sample(s) received on: 5/12/11 Date opened: 5/12/11 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

1000ml AG NP

1000ml AG NP

125mL Plastic NP

500mL AG 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

P1101793-001.01
P1101793-002.01
P1101793-002.02
P1101793-002.03
P1101793-002.04
P1101793-003.01
P1101793-004.01
P1101793-004.02

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

5/31/11 3:19 PMP1101793_Battelle_JPL GW. Mon. 2Q11 _ G486090.xls - Page 1 of 2
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Sample Acceptance Check Form
Client: Battelle Work order: P1101793

Project: JPL GW Mon 2Q11 / G486090
Sample(s) received on: 5/12/11 Date opened: 5/12/11 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)

P1101793-005.01
P1101793-006.01

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

5/31/11 3:19 PMP1101793_Battelle_JPL GW. Mon. 2Q11 _ G486090.xls - Page 2 of 2
9 of 24
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Battelle 
Project Name: JPL GW Mon 2Q11 
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-17-5 PI101793-001 0.010 0.003 
MW-17-4 PII01793-002 0.010 0.003 
MW-17-3 PI 101793-003 0.010 0.003 
MW-17-2 Pll 01793-004 0.010 0.003 
MW-17-1 PI101793-005 0.010 0.003 
El3c I 1-5/12/11 Pl101793-006 0.010 0.003 
Method Blank PllOI793-MB 0.010 0.003 

Approved By --f;\--+--=~~---L-R.....:....,t-><~_- Date: 

Report By:SAnderson 

Service Request: Pl101793 
Date Collected: 05112111 
Date Received: 05112111 

Units: mg/L (ppm) 
Basis: NA 

Date Date/Time 
Extracted Analyzed Result 

NA 05/12/11 16:35 NO 
NA 05/12/11 16:35 NO 
NA 05/12111 16:35 NO 
NA 05112111 16:35 NO 
NA 05112111 16:35 NO 
NA 05/12/11 16:35 NO 
NA 05112111 16:35 NO 

~i 

Result 
Notes 

10 of 24
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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 2QII /0486090 

Initial and Continuing Calibration Blank (ICB and CCB) Summary 

Chromium, Hexavalent 

7196A 

mglL (ppm) 

PQL 

0.010 
0.010 
0.010 

MDL 

0.003 
0.003 
0.003 

Approved By: _X-,,---,,-~---=-------+1<-¥JLPJ¥L-:,----__ Date: 
ICCBMDUI20594 a 

PI IOI793wetSAl.xIs· genqccbI 51I7/II 

Service Request: PllOl793 

Date Analyzed: 05/12/11 

Result 

ND 
ND 
ND 

WBMIJCXLT 

11 of 24
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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 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 

0.0499 

0.0491 

0.0491 

PI 101 793wetSA I.xl, - genqccv 5/17/11 

Service Request: PI101793 

Date Analyzed: 05/12111 

Percent Acceptance 
Recovery Criteria 

100 90-110 

98 90-110 

98 90-110 

WBMIX.XLT 

12 of 24
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
JPL GW Mon 2Qll 
G486090 
WATER 

Laboratory Control Sample 
PI101793-LCS 

Chromium, Hexavalent 

Approved By 

Report By:SAnderson 

QAlQC Report 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed : 

PI101793 
NA 
NA 
NA 
05112111 

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 

0.0387 97 90-110 

Result 
Notes 

13 of 24
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project Name: 
Project Number: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Battelle 
JPL GW Mon 2Qll 
G486090 
WATER 

MW-17-2 
PII01793-004MS 

Prep Analysis 
Method Method 

Chromium, Hexavalent None 7196A 

Approved By 

Report By:SAnderson 

QAJQC Report 

Service Request: P 11 0 1793 
Date Collected: 05112111 
Date Received: 05112111 

Date Extracted: NA 
Date Analyzed: 05112111 

Matrix Spike/Duplicate Matrix Spike Summary 

PII01793-004DMS 

Spike Level Sample Spike Result 
PQL MS DMS Result MS DMS 

0.010 0.0500 0.0500 ND 0.0396 0.0396 

Date: 

Units: mg/L (ppm) 
Basis: NA 

Spike 
CAS Recovery 

Acceptance 
MS DMS Limits 

79 79 73-119 

Relative 
Percent Result 

Difference Notes 

<1 

14 of 24
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I 

I 
I 

I 

I 

61 
pH Run Log 

Se~ice Request#(s):~~~~~(~/~~~/~~~'~~~~~~~~~~~~~~~~~~~ 

pH 2 Buffer 

pH 4 Buffer 

pH 7 Buffer 

pH 10 Buffer 

Sample 

pH 2.000 

pH 4.000 

pH 7.000 

pH 10.000 ' 

# pH Temp.oC 

6 It C;Cj zr p~ 1£) 

Slope 

1 
0/1 

91 Cl (1; 

Sample I # 

I Prep.Run # 

Run# 

I --- I 

pH Temp.oC 

/ 

I I R~f#~;~~\I~~;j{k 
()y I 

6 ,~'! , ;2,;/, tj0 
;p.o6;;; I 020. fC 

I 

I 
I 
I 
I 
I 
I 
I 

" L 
I 

.I 

pH Adjustments: f7196A: Diluted/Cone H2S04 EAlt? i/92Sl1EXP: iI/ toll Lf 
= 7199A: Diluted NaOH ~~~_FXP: __ _ 

Comments: 
~~~----~~----~~~~~--~------~-------

* Soii or Solid prep: 1 :1(wtvol) with 01 water: ** Samples received past recommended hold time. 

Date buffers a nd fill i ng sol ution changed: ----'"~.:;....J+-(_q"_'{'__l...J..\ __________________ ~_ 
Note: ATC probe used: therefore, temperature correction calculation is not necessary. 

Analyst: ,~ Date: ~:j~?/ll 
ReViewer: JI12- Date: 't; -"-1/ pH.XLS 

I /.I, 
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",/~', Columpia. Hexavalent Chromium (Liquids) 

~~ Analybcal Services· Method EPA 7196A 
ervice Request#(s): 11101713 i Run#: ;Z'l!?~% 

83 

Stock#: 9frOZ2$/!O';; ,:v::;(ofIN (;JP/Zj.J~)? Prep Run#: __ --::------:;,......" 

tcv/ccv#: Z?i{ '10;5/00( l.v';loollri PAl'; f!~~!?- conc .. H2s04 Lot#: 61t~ _ g~ GP· I / )9:'~(../ 
Colormg Reagent Ref#: 5'24-/0:5'729/f2,! tf)::fJ.' 6/:>/;1 

Working Curve: I Prep Dilution NA 0,05150 0.25150 0,5150 Con'. Coeff. 

I I Concentrarion maiL 0,00 0.01 0.05 0.1 
0, ~'ffff*R Absorbance (gJ 540 nm (J,t't/O fI.O/~ 6' lJ£jf I). Jib 

I ~ 
Corrected 

Sample 
.,.. 

Absorbance Abs . Results - QAlQC-%R J-.. 

Sample # Vol.(mL) Dilution Bkg. ({i: 540nm (minus bkg.) mulL IRPD 

J1 5c/J IOpJ.{ II - z/ tJ,aJD 01 @tJ tJ,OtJO -'o,IXlD 15 ~ p: /J.OO~ 

(.0 IOS-//'1V/ - atrlJD 0, tJ50 tJ. flt;~ tJ. tJ'199 /O(j~ .2 :raJ --- V 

J3 tUf, .....- ~ 10, a?O tJ.OO; t'-COI (). tJtJdl/V ,Lit fl)~ 

14 /-LS Of oC/!ltv1 ~-,. i/ (},@O '(j, iJf'S" atJf'S- af;!j~-I 9?t1Jo 
I 

5 /It/l~/ol - Iv {}. mo Il( 000 (J, {Jt10 -a (}tJ{I/S3 L'C)' tfI(}~ 

16 ~.rl-O/L/~ Or o3M 1 -. V actJo a 030 {).o~o 1J,t7?.5% 5&% 
II , 7 ""zOI '--- ,/ o,(lJO 0, [flJo 17. oJO - o,trJo/S-3 I /-,11. tll'3 

-'~(}L V 
V 

(JI flt7 G/ (), oc 0 --(). dtltllS3 T Is - O.CJOI./ -, 
-tj{)/ - 1/ (}/J(}O 0(001 CJ~JO ( I tJ. (It'Jolfe ~ 9 

If --Cjcl kif o· o~A ~ -- Iv o.():)D o·{)if6 o.tJt;b tJ.,03'7£ 
1 19% ILl .. 0 

~1 o/Lf ~ / JlIf) --... Iv Or too t{OL/b ClOtl& ~()ffib I ~%S fI ~ 
'\jV ~5{J/ -' Iv j). Vf)O O.O(}O O. tflJO -P, tJlJ(}IS31 ~a t1lJ3 2 

/1j)/) {)/~I/Jvr I -' V tltdtJo f).05"J (Jt tJ£l 0.001/ CJ&% n 

-4 {til I - .. IV £2000 (J~ fZJo dt tJ?)V --0, OaJIS31 LtJ~tJl(3 
J;. 

/173'-&10/ Iv L(I: ~3t7 '15 - 0.000 ~. !JOf) O.{JOO - (), OOr), ~3 

16 t?aJJ- (). () Cj jJl'lfJ/\ \~-
Iv /(JaJo (}a~l 0,051- UIOr;CJ/ 7tfC~ 

.I 

t:{/))I+ 1/ (J~CfJ() -OL(J}fJ/~? ?-o ~~ 17 '\IJ '- O-aJO 0(000 
~. ~ ~ 

pH ReqUIrement: M~thod 7196A (2 :t 0.;)) .~ Samples flltered pnor to pH adjustment .r 
ICV/CCV spiked with 0,24 ml of ~Vf~/61r;r60/@('50 ml of pH adjusted DI WATER (T.V.= 0.0,> ppm) 

II. MSIMSD SP,iked with 0.05 ml of 524 ~ol7il{o1:l110 ml of pH a. djusted sample (T.V.= 0.05 ppm) 

III LCS spiked with 0.2 ml of I t 50 ml of pH adjusted DI Water (LV.= 0.04 ppm) 
'Verification-Standard Spiked 0, 1z ml of \ I· (~to t 10 ml of sample (T.V.= O.O~ ppm) 

Comments: 

Prepared By: ~"7""".zffl.'7'----- DateiTime: 

Date/Time: 

Date: 

Cr6LlQ.xls 
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If V 
. I . 

~~_&XP '~ ___ iy.?t¥O 

/~!61o 2"Pg-/tJcJ01 t'/t/~ v~33v/'?:h~~rfa/ ~ US 
:;/I~ T/ 
'--;:f,V (1,051111 Pyridlne-4-carDoxaidcilVo'l' je;!: 

c//l- (~C?2:Llk::'~·_~~ ___ ~ __ ~:l:xP.I)jt'/l ') ) Lip to S()() 1111 ,.\ i)1 
'Nater. 

[Y6f fl1f/(C1/ f1rC/C 
/00;;;///1 [;""/: r 
Of I )1/ 0 .d7~-:1 b 
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11-1 /1J/I0;5g/v; 
II f\J 10 ::2(, r 3- ?tCid--
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1i-h)IO 531{/ IlO 51 (I ~ IN}[I II!!! /1//1:5 
. ~.tltj J/!~ Icll~ 'I U (L"N () '1417 'i'J 3 i) aI')o It g /I!/ Jt/p/)Ji 

_W/j~9-_~f --jC}}/OCjl f3Y.f: It!aJ!rJ 
---{tf..P : JC!1.J-/J I 

Oq ". \ t \?r\ 0 0 \ 
.~ .. _ ... _". .., ... . 

c: -;l)1 Na2S03 (.TT Baker Lot mIl0627; Exp: 8/31114) up to 
{'D() 1111 v\i DI Water. 

Lr,1Y.)/ / v/-/ 
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Calum bia 
Analylicai Senrises 

June 6, 201 1 Analytical Report for Service Request No P 1 10 1 793 

Sue Anderson 
Columbia Analytical Services 
2655 Park Center Drive 
Suite A 
Simi Valley, CA 93065-6209 

RE: JPL GW Mon 2Q1116486090 

Dear Sue: 

Enclosed are the results of the samples submitted to our laboratory on May 12, 201 1 For your 
reference, these analyses have been assigned our service request number P 1 10 1 793 

Analyses were performed according to our laboratory's NELAP-approved quality assurance program 
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided For a specific list of NELAP-accredited analytes, refer 
to the certifications section at www caslab com All results are intended to be considered in their 
entirety, and Columbia Analytical Services, Inc (CAS) is not responsible for use of less than the 
complete report Results apply only to the items submitted to the laboratory for analysis and individual 
items (samples) analyzed, as listed in the report 

Please call if you have any questions My extension is 3364 You may also contact me via Email at 
HHolmes@caslab com 

Respecthlly submitted, 

Project Chemist 

Page 1 of 2679 



Acronyms 

ASTM 

A2LA 

CARB 

CAS Number 

CFC 

CFU 

DEC 

D EQ 
DHS 

DOE 

DOH 

EPA 

ELAP 

GC 

GCIMS 

LUFT 

M 

MCL 

MDL 

MPN 

MRL 

NA 

NC 

NCASI 

ND 

NIOSH 

PQL 
RCRA 

S IM 

TPH 

tr 

American Society for Testing and Materials 

American Association for Laboratory Accreditation 

California Air Resources Board 

Chemical Abstract Service registry Number 

Chlorofluorocarbon 

Colony-Forming Unit 

Department of Environmental Conservation 

Department of Environmental Quality 

Department of Health Services 

Department of Ecology 

Department of Health 

U. S. Environmental Protection Agency 

Environmental Laboratory Accreditation Program 

Gas Chromatography 

Gas ChromatographyIMass Spectrometry 

Leaking Underground Fuel Tank 

Modified 

Maximum Contaminant Level is the highest permissible concentration of a 

substance allowed in drinking water as established by the USEPA. 

Method Detection Limit 

Most Probable Number 

Method Reporting Limit 

Not Applicable 

Not Calculated 

National Council of the Paper Industry for Air and Stream Improvement 

Not Detected 

National Institute for Occupational Safety and Health 

Practical Quantitation Limit 

Resource Conservation and Recovery Act 

Selected Ion Monitoring 

Total Petroleum Hydrocarbons 

Trace level is the concentration of an analyte that is less than the PQL but greater 

than or equal to the MDL. 



Inorganic Data Qualifiers 
The result is an outlier. See case narrative. 

The control limit criteria is not applicable. See case narrative. 

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by 
the DOD or NELAC standards. 
The result is an estimate amount because the value exceeded the instrument calibration range. 

The result is an estimated value. 

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRWMDL. 
DOD-QSM 4.1 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for dilution. 
The MRL/MDL or LOQiLOD is elevated due to a matrix interference. 

See case narrative. 

See case narrative. One or more quality control criteria was outside the limits 

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after 
receipt by the laboratory. 

Metals Data Qualifiers 
The control limit criteria is not applicable. See case narrative. 

The result is an estimated value. 

The percent difference for the serial dilution was greater than lo%, indicating a possible matrix interference in the sample. 

The duplicate injection precision was not met 

The Matrix Spike sample recovery is not within control limits. See case narrative. 

The reported value was determined by the Method of Standard Additions (MSA). 

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRWMDL. 
DOD-QSM 4.1 definition : Analyte was not detected and is reported as less than the 1,OD or as defined by the project. The 
detection limit is adjusted for dilution. 
The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance. 

The MRWMDL or LOQILQD is elevated due to a matrix interference. 

See case narrative. 

The correlation coefficient for the MSA is less than 0.995. 

See case narrative. One or more quality control criteria was outside the limits 

Organic Data Qualifiers 

The result is an outlier. See case narrative 

The control limit criteria is not applicable. See case narrative. 

A tentatively identified compound, a suspected aldol-condensation product 

The analyte was found in the assoc~ated method blank at a level that IS s~gmficant relatlve to the sample result as defined by 
the DOD or NELAC standards 

The analyte was quahtatively confinned using GCIMS techniques, pattern recognition, or by comparing to historical data. 

The reported result is from a dilution. 

The result is an estimate amount because the value exceeded the instrument calibration range. 

The result is an estimated value 

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

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two 
analytical results. 
The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRLIMDL. 
DOD-QSM 4.1 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for dilution. 
The MRWMDL or LOQILOD is elevated due to a chromatographic interference. 

See case narrative. 

See case narrative. One or more quality control criteria was outside the limits 

Additional Petroleum Hydrocarbon Specific Qualifiers 
The chron~atographic fingerprint of the sample matches the elution pattern of the calibration standard. 

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of 
a greater amount of lighter molecular weight constituents than the calibration standard. 

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of 
a greater amount of heavier molecular weight constituents than the calibration standard. 

The chromatographic fingeqrint of the sample resembles an oil, but does not match the calibration standard. 

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon 
range, but the elution pattern does not match the calibration standard. 

The chromatographic fingerprint does not resemble a petroleum product. 



Columbia Analytical Services, Inc. 
Kelso, WA 

State Certifications, Accreditations, and Licenses 

Agency Number 
Alaska DEC UST 
Arizona DHS 

UST-040 
AZ03 3 9 

Arkansas - DEQ 
California DHS 
Florida DOH 

88-0637 
2286 
E87412 

Hawaii DOH 
Idaho DHW 

Minnesota DOH 1 053-999-368 I 

Montana DPHHS / CERT0047 

- 
- 

Indiana DOH 
Louisiana DEQ 
Louisiana DHH 

C-WA-01 
3016 
LA05001 0 

Nevada DEP 
New Jersev DEP 

WA3 5 
WAOO5 

New Mexico ED 
North Carolina DWO 

- 

605 . 
Oklahoma DEQ 
Oregon - DEQ 
South Carolina DHEC 

9801 
WA100010 
6 1 002 

Washington DOE 
Wisconsin DNR 

C1203 
998386840 

I Wyoming (EPA Region 8) - 





COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project: IPL GW Mon 2Q1 1lG486090 
Sample Matrix: Water 

Service Request No.: P1101793 
Date Received: 5/12/1 1 

CASE NARRATIVE 

All analyses were performed consistent with the quality assurance program of Columbia Analybcal Services, Inc. 
(CAS). Tlus report contains analytical results for samples designated for Tier IV validation deliverables including 
sunuxlary fonns and all of the associated raw data for each of the analyses. When appropriate to the method. method 
blank results have been reported with each analyt~cal test. 

Sample Receipt 

One water sample was received for analysis at Columbia Analytical Services on 5/12/11. The samples were 
received in good condition and consistent with the accompanying chain of custody form. The samples were stored 
in a refrigerator at 4OC upon receipt at the laboratory. 

Nitosamines bv 521 

No anoinalies associated with the analysis of these samples were observed. 

l,4-Dioxane by EPA Method 8270C SIM 

No anomalies associated with the analysis of these samples were observed. 





14-DIOXANE 
S270C SIM 



Columbia Anaiytical Services, Inc. PC 

1. Samples were received via? Mail Fed Ex DHL PDX Courier Hunrl Delivered 

2 .  Samples were received in: (circle) ox Envelope Other NA 

3 .  Were custody seals on coolers? Y If yes, how many and where? 

If present, were custody seals intact? Y N If present, were they signed and dated? Y N 

7 Packing material used. Z~tserts Buggies @bz-k3 - Wet Ice Sleeves Other 

8. Were custody papers properly filled out (ink, signed, etc.)? NA w) N 

9. Did all bottles anive in good condition (unbroken)? Indicate in the table below. 

10. Were all sanple labels complete (i.e analysis, preservation, etc.)? 

11. Did all sample labels and tags agree with custody papers? Indicate nlajor discrepancies in the table 017 page 2. NA N 

12. Were appropriate bottles/containers and volumes received for the tests incficated? NA rn N 

13. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below N 

14. Were VOA vials received without headspace? Indicate in tlie table below. N 

15. Was C12Res negative? N 

Votes, Discrepancies, & Resolutions: 

Identified by: ! Sample ID on Bottle 

Sample ID 

Sample ID on COC 

Bottle Count 
Bottle Type 

I 

Out of 
Ternp 

Head- 
spaee- Broke 

f Volume 
added : pH Reagent 

Reagan€ Lot 
Wurnber Initials Time 





Organic Analysis: 
Nitrosamines bv EPA 52 1 

Summary Package 

Sample and QC Results 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Battelle 
JPL GW Mon 2Ql l/G486090 

Sample Name 

MW-17-4MS 
MW-17-4DMS 
MW-17-4 

Cover Page - Organic Analysis Data Package 
Nitrosamines by EPA 521 

Lab Code 
Date 

Collected 

Service Request: P1101793 

Date 
Received 

I certify that this data package is in compliance with the terms and conditions of the contract, both technically and for completeness, for other than the 
conditions detailed in the case narrative. Release of the data contained in this hardcopy data package and in the computer-readable data submitted on 
floppy diskette has been authorized by the Laboratory Manager or the Manager's designee, as verified by the following signature. 

Signature: Name: 

Date: Title: 

Cover Page - Organic Page 1 of 1 

12 
SuperSet Reference: RR 12956 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL GW Mon 2QllIG486090 
Sample Matrix: Water 

Sample Name: MW-17-4 
Lab Code: P1101793-002 

Extraction Method: METHOD 
Analysis Method: 52 1 

Service Request: P1101793 
Date Collected: 05/12/2011 
Date Received: 05/12/2011 

Nitrosamines by EPA 523 

Units: ngk  
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

N-Nitrosodimethylamine ND U 2.0 0.32 1 05/19/11 05/19/11 KWGl104527 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

N-Nitrosodimethylamine-d6 86 70-130 0511 911 1 Acceptable 

Comments: 

Printed: 06/06/20 1 1 12:57:06 Form 1A - Organic 
u-\Stealth\Crystal rptWormlmNew.rpt Merged 13 

Page 1 of 1 
SuperSet Reference: RR12956 1 



COLUMBLA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: P L  GW Mon 2Q 11/G486090 
Sample Matrix: Drinking water 

Sample Name: Method Blank 
Lab Code: KWG1104527-4 

Extraction Method: METHOD 
Analysis Method: 521 

Service Request: P1101793 
Date Collected: NA 
Date Received: NA 

Nitrosamines by EPA 521 

Units: ng/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

N-Nitrosodimethylamine ND U 2.0 0.32 1 05/19/11 05/19/11 KWGl104527 

Surrogate Name 
Control Date 

O/oRec Limits Analyzed Note 

N-Nitrosodimethylamine-d6 87 70-130 05/19/11 Acceptable 

Comments: 

Printed: 06/06/2011 12:57:09 
u \Stealth\Crystal rptFormlmNew rpt Merged 

Form 1A - Organic Page 1 of 1 

14 
SuperSet Reference: RR12956 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC Report 

Client: Battelle 
Project: JPL GW Mon 2Q11/G486090 
Sample Matrix: Water 

Surrogate Recovery Summary 
Nitrosamines by EPA 521 

Extraction Method: METHOD 
Analysis Method: 521 

Samele Name 

MW-17-4 
Method Blank 
MW- 17-4MS 
MW-17-4DMS 
Lab Control Sample 

Units: ng/L 
Level: Low 

Lab Code - Surl 

P1101793-002 86 
KWG1104527-4 87 
KWGI 104527-1 85 
KWG1104527-2 101 
KWG1104527-3 81 

Sewice Request: P1101793 

Surrogate Recovery Control Limits (O/O) 

Sur 1 = N-Nitrosodimethylamine-d6 70-130 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Results flagged with a pound (#) indicate the control criteria is not applicable. 

Printed: 06/06/20 1 1 1257: 12 
u \Stealth\Crystal.rplWorm2.rpt 

Form 2.4 - Organic 

15 

Page 1 of 1 
SuperSet Reference: RR12956 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Report 

Client: Battelle 
Project: JPL GW Mon 2Qll/G486090 
Sample Matrix: Water 

Matrix Spike/Duplicate Matrix Spike Summary 
Nitrosamines by EPA 521 

Sample Name: MW-17-4 
Lab Code: P1101793-002 

Extraction Method: METHOD 
Analysis Method: 521 

Service Request: PI 101793 
Date Extracted: 05/19/20 1 1 
Date Analyzed: 05/19/20 1 1 - 

05/26/20 11 

Units: ng/L 
Basis: NA 

Level: Low 
Extraction Lot: KWG1104527 

Analyte Name 

MW-17-4MS MW-17-4DMS 
KWG1104527-1 KWG1104527-2 

Matrix Spike Duplicate Matrix Spike 
Sample %Rec RPD 
Result Result Expected %Rec Result Expected %Rec Limits RPD Limit 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Results flagged with a pound (#) indicate the control criteria is not applicable. 

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded. 

Printed: 06/06/20 1 1 12:57: 16 
u.\Steaith\Crystal.rpt\Form3DMS rpt 

Form 3A - Organic 

16 
Page 1 of 1 

SuperSet Reference: RR129561 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL G W  Mon 2QI llG486090 
Sample Matrix: Drinking water 

Lab Control Spike Summary 
Nitrosamines by EPA 521 

Extraction Method: METHOD 
Analysis Method: 521 

Sewice Request: P1101793 
Date Extracted: 0511 91201 1 
Date Analyzed: 05/26/20 11 

Units: ng/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG1104527 

Lab Control Sample 
KWGl104527-3 
Lab Control Spike 

%Rec 
Analyte Name Result Expected %Rec Limits 

N-Nitrosodimethylamine 2.20 2.00 110 50-150 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded. 

Printed: 06/06/2011 12:57:20 
u:\Stealth\Crystal.rpt\Porm3LCS rpt 

Form 3C - Organic 

17  

Page 1 of 1 
SuperSet Reference: RR12956 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: P L  GW Mon 2QllIG486090 
Sample Matrix: Drinking water 

Sample Name: Method Blank 
Lab Code: KWGl104527-4 

Extraction Method: METHOD 
Analysis Method: 52 1 

This Method Blank applies to the following analyses: 

Sample Name 
MW-17-4 
MW-17-4MS 
Lab Control Sample 
MW- 17-4DMS 

Printed: 06/06/20 1 1 12:57:28 
u \Stealth\Crystal.rptWorm4rnb.rpt 

Service Request: P1101793 
Date Extracted: 05/19/2011 
Date Analyzed: 05/19/20 1 1 
Time Analyzed: 19: 10 

Method Blank Summary 
Nitrosamines by EPA 521 

File ID: J:\MS16V)ATA\05 191 1-52 1\05 19007.D 
Instrument ID: MSl6 

Level: Low 
Extraction Lot: KWG1104527 

Lab Code File ID 
P1101793-002 J:\MS16DATA\051911-521\0519009.D 
KWG1104527-1 J:\MS16VIATA\051911-521\0519010.D 
KWG1104527-3 J:\MS16\DATA\052611-52 1\0526006.D 
KWGl104527-2 J:\MS16\DATA\O52611-521\0526013.D 

Form 4A - Organic 

18 

Date Time 
Analyzed Analyzed 
0511 911 1 20:28 
0511 911 1 21:07 
05/26/11 15:40 
0512611 1 20: 13 

Page 1 of 1 
SuperSet Reference: RR129561 



COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Report 

Client: Battelle 
Project: JPL GW Mon 2Qll/G486090 
Sample Matrix: Drinking water 

Sample Name: Lab Control Sample 
Lab Code: KWGl104527-3 

Extraction Method: METHOD 
Analysis Method: 521 

This Lab Control Sample applies to the following analyses: 

Sample Name 
Method Blank 
MW- 17-4 
MW-17-4MS 
MW-I 7-4DMS 

Printed: 06/06/20 1 1 12:57:32 
u.\Stealth\Crystal.rpt\Fom4LCS rpt 

Lab Control Sample Summary 
Nitrosamines by EPA 521 

Service Request: P1101793 
Date Extracted: 05/19/2011 
Date Analyzed: 05/26/201 1 
Time Analyzed: 15:40 

File ID: J:\MS16\DATA\052611-521\0526006.D 
Instrument ID: MS16 

Level: Low 
Extraction Lot: KWG1104527 

Lab Code File ID 
KWGl104527-4 J:MS16\DATA\051911-521\0519007.D 
P1101793-002 J:MSI6ULIATA\051911-521\0519009.D 
KWGI 104527-1 J:\MS16V>ATA\051911-521\0519010.D 
KWGI 104527-2 J:iMS16\DATA\052611-521\0526013.D 

Form 4B - Organic 

19 

Date Time 
Analyzed Analyzed 
05/19/11 19:10 
05/19/11 20:28 
05/19/11 21 :07 
05/26/11 20: 13 

Page 1 of I 
SuperSet Reference: RRI 29561 



COLUMBLA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project: JPL GW Mon 2Q1 11G486090 

Calibration ID: CALI0502 
Instrument ID: MS 16 

Level ID File ID 

A J:\MS16WI'A\051211-521\0512015.D 
B J:WS16DATA\051211-521\0512016.D 
c J:\MS16\DATA\051211-521\0512017.D 
D J:WS16\DATA\051211-521\0512018.D 

QAIQC Results 

Service Request: P1101793 
Calibration Date: 05/12/2011 

Initial Calibration Summary 
Nitrosamines by EPA 521 

Column: MS 

Level ID File ID 

E J:\MS16\DATA\051211-521\0512019.D 
F J:\MS16DATA\O5 121 1-521\05 12020.D 

Level Level Level Level Level 
Analyte Name ID Amt RRF ID Amt RRF ID Amt RRF ID Amt RRF ID Amt RRF 

A N-Nitrosodimethylamine-d6 1.0 3.06 B 2.0 3.45 C 5.0 4.25 D 10 4.54 i E 20 5.21 ~ 
F 50 7.35 i 

N-Nitrosodimethylamine A 1.0 1.11 i B 2.0 1.01 1 C 5.0 1.35 1 D 10 1.24 1 E 20 1.38 ~ 
F 50 2.25 1 

Results flagged with an asterisk (*) indicate values outside control criteria. 

t SPCC Compound $ CCC Compound 

Printed: 06/06/20 1 1 12: 57: 36 
u:\Stealth\Crystal.rptU;orm6iNew rpt 

Form 6A - Organic 

20 

Page 1 of 2 
Superset Reference: RR12956 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC Results 

Client: Battelle 
Project: JPL GW Mon 2Q1 1lG486090 

Calibration ID: CAL10502 
Instrument ID: MS16 

Sewice Request: P1101793 
Calibration Date: 05/12/2011 

Initial Calibration Summary 
Nitrosamines by EPA 521 

Column: MS 

Results flagged with an asterisk (*) indicate values outside control criteria. 

7 SPCC Compound $ CCC Compound 

Compound 
Analyte Name Type 
N-Nitrosodimethylamine-d6 SURR 
N-Nitrosodimethylamine MS 

Printed: 06/06/20 1 1 12:57:36 
u.\Stealth\Clystal rpt\Fom6iNew rpt 

Form 6A - Organic 

21 

Calibration Evaluation 

Eval. Control 
Pit Type Eva!. Result Q Criteria 

Quadratic COD 1.000 0.99 
Quadratic COD 0.999 0.99 

Page 2 of 2 
SuperSet Reference: RR12956 1 

RRF Evaluation 

Average Minimum 
RRF Q RRF 

4.64 
1.39 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Results 

Battelle 
JPL GW Mon 2Qll/G486090 

Second Source Calibration Verification 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 52 1 

Service Request: PI101793 
Calibration Date: 05/12/20 11 

Date Analyzed: 05/12/20 11 

Calibration ID: CAL10502 
Units: ug/L 

File ID: J:\MS16\DATA\051211-521\0512021.D 

Average SSV 
Analyte Name Expected Result RF RF '/OD %Drift Criteria Curve Fit 

N-Nitrosodimethylarnine 10 7.6 1.39 0.877 NA -24 * 30 % Quadratic 

Results flagged with an asterisk (L) indicate values outside control criteria. 

i. SPCC Compound f CCC Compound 

Printed: 6/6/2011 12:57:41 
u \Stealth\Crystal.rptiForm6SS rpt 

Form 6B - Organic Page 1 of 1 
SuperSet Reference: RR12956 1 



COLUMBLA ANALYTICAL SERVICES, INC. 

Client: Battelle 
Project: JPL GW Mon 2Q1 1lG486090 

Calibration ID: CALI0543 
Instrument ID: MS16 

Level ID File ID 

A J:MS16\DATA\052411-521\0524003.D 
B J :MS 16DATA\0524 1 1-52 1\0524004.D 
c J:MS 16~AI'A\0524 1 1-52 1\0524005 .D 
D J:\MS16\nATA\052411-521\0524006.D 

QAIQC Results 

Service Request: P110 1793 
Calibration Date: 05/24/20 11 

Initial Calibration Summary 
Nitrosamines by EPA 521 

Column: MS 

Level ID File ID 

E J:MS16\DATA\052411-521\0524007.D 
F J:MS16\DATA\0524 1 1-521\0524008.D 

Level Level Level Level Level 
Analyte Name ID Amt RRF ID Amt RRF ID Amt RRF ID Amt RRF ID Amt RRF 
N-Nitrosodimethylamine-d6 A 1.0 3.37 B 2.0 3.58 C 5.0 4.05 : D 10 4.75 ! E 20 4.93 1 

F 50 5.06 i 

N-Nitrosodimethylamine A 1.0 2.11 ( B 2.0 1.47 i C 5.0 1.73 i D 10 2.06 ( E 20 2.09 1 
F 50 2.01 ( 

Results flagged with an asterisk (") indicate values outside control criteria. 

i. SPCC Compound $ CCC Compound 

Printed: 06/06/20 1 1 12: 57:46 
u.\Stealth\Crystal rptWom6iNew rpt 

Form 6A - Organic 

23 

Page 1 of 2 
SuperSet Reference: RR129.56 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Client: Battelle 
Project: JPL GW Mon 2Q 1 llG486090 

Calibration ID: CALI0543 
Instrument ID: MS16 

Service Request: PI101793 
Calibration Date: 05/24/20 1 1 

Initial Calibration Summary 
Nitrosamines by EPA 521 

Column: MS 

Results flagged with an asterisk (*) indicate values outside control criteria. 

t SPCC Compound $ CCC Compound 

Compound 
Analyte Name Type 

N-Nitrosodimethylarnine-d6 SURR 
N-Nitrosodimethylamine MS 

Printed: 06/06/20 1 1 12:57:46 
u.\Stealth\CrystaI rptWorm6iNew rpt 

Form 6A - Organic 

24 

Calibration Evaluation 

Eval. Control 
Fit Type Eval. Result Q Criteria 

Quadratic COD 1.000 2 0.99 
Quadratic COD 0.999 2 0.99 

Page 2 of 2 
SuperSet Reference: RR12956 1 

RRF Evaluation 

Average Minimum 
RRF Q RRF 

4.29 
1.91 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Results 

Battelle 
JPL GW Mon 2Q1 llG486090 

Second Source Calibration Verification 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 521 

Service Request: PI 101793 
Calibration Date: 05/24/2011 

Date Analyzed: 05/24/20 11 

Calibration ID: CALI0543 
Units: ug/L 

File ID: J:\MS16\DATA\052411-521\0524009.D 

Average SSV 
Analyte Name Expected Result RP RF %D %Drift Criteria Curve Fit 

N-Nitrosodimethylamine 10 7.4 1.91 1.48 NA -26 A 30 % Quadratic 

Results flagged with an asterisk (") indicate values outside control criteria. 

t SPCC Compound $ CCC Compound 

Printed: 6/6/2011 12:57:51 Form 6R - Organic 
u.\Stealth\Crystal rpt'Form6SS rpt 

25 

Page 1 of 1 
Superset Reference: RR 12956 1 



Client: 
Project: 

COLUMBLA ANALYTICAL SERVICES, INC. 

QAJQC Results 

Battelle 
JPL GW Mon 2QlllG486090 

Continuing Calibration Verification Summary 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 52 1 

Service Request: P1101793 
Date Analyzed: 05/19/2011 

Calibration Date: 05/12/20 1 1 
Calibration ID: CALI0502 

Analysis Lot: KWG1104805 
Units: ug/L 

File ID: J:\MS16\I>ATA\05 191 1-521\05 19006.D 

Analyte Name 
Min Average CCV 

Expected Result RF RF RF %D %Drift Criteria Curve Fit 

4.64 3.75 NA -15 * 50 % Quadratic 
1.39 1.48 NA 18 * 50 YO Quadratic 

Results flagged with an asterisk (") indicate values outside control criteria. 

i SPCC Compound f CCC Compound 

Printed: 6161201 1 12:57:54 
u:\Stealth\C~ystal rptWorm7 rpt 

Form 7 - Organic 

2 6 

Page 1 of 1 
SuperSet Reference: RR 12956 1 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Results 

Battelle 
JPL GW Mon 2Q1 llG486090 

Continuing Calibration Verification Summary 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 521 

Service Request: PI 101793 
Date Analyzed: 05/19/2011 

Calibration Date: 05/12/2011 
Calibration ID: CALI0502 

Analysis Lot: KWG1104805 
Units: ugL  

File ID: J:\MS16\I)ATA\051911-521\0519013.D 

Min Average CCV 
Analyte Name Expected Result RF RF RF @/OD %rift Criteria Cuwe Fit 

N-Nitrosoditnethylarnine-d6 10 11 4.64 4.83 NA 6 rt 50 % Quadratic 
N-Nitrosodimethylamine 10 9.3 1.39 1.12 NA -7 *50 % Quadratic 

Results flagged with an asterisk (*) indicate values outside control criteria. 

1. SPCC Compound $ CCC Compound 

Printed: 6161201 1 12:57:57 
u \Stealth\Crystal rpt\Form7 pi 

Form 7 - Organic 

2 7 

Page 1 of 1 
SuperSet Reference: RR12956 1 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Battelle 
JPL GW Mon 2Ql llG486090 

Continuing Calibration Verification Summary 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 521 

Service Request: PI10 1793 
Date Analyzed: 05/26/20 1 1 

Calibration Date: 05/24/20 11 
Calibration ID: CALI0543 

Analysis Lot: KWG1104806 
Units: ug/L 

File ID: J:\MS16V)ATA\052611-521\0526005.D 

Analyte Name 
Min Average CCV 

Expected Result RF RF RF %D %Drift Criteria Curve Fit 

4.29 4.58 NA -3 50 % Quadratic 
1.91 1.67 NA -16 * 50 % Quadratic 

Results flagged with an asterisk (*) indicate values outside control criteria. 

i. SPCC Compound f CCC Compound 

Printed: 6/6/20 1 1 12:58:00 
u \Stealth\C~ystal rptiForm7 rpt 

Form 7 - Organic 
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Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC Results 

Battelle 
JPL GW Mon 2Qll/G486090 

Continuing Calibration Verification Summary 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 52 1 

Service Request: P1101793 
Date Analyzed: 05/26/20 1 1 

Calibration Date: 05/24/20 11 
Calibration ID: CALI0543 

Analysis Lot: KWG1104806 
Units: ug/L 

File ID: J:\MS 16\DATA\0526 11-52 1\0526007.D 

Min Average CCV 

Analyte Name Expected Result RF RF RF %D %Drift Criteria Curve Fit 

N-Nitrosodimethylamine-d6 10 9.5 4.29 4.48 NA -5 * 50 % Quadratic 
N-Nitrosodimethylamine 10 9.3 1.91 1.86 NA -7 * 50 % Quadratic 

Results flagged with an asterisk (*) indicate values outside control criteria. 

i. SPCC Compound $ CCC Compound 

Printed: 6/6/20 1 1 12:58:03 
u \Stealth\Crystal rptWorm7 rpt 

Form 7 - Organic 

2 9 

Page 1 of I 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Results 

Client: Battelle 
Project: JPL GW Mon 241 11G486090 

Continuing Calibration Verification Summary 
Nitrosamines by EPA 521 

Calibration Type: Internal Standard 
Analysis Method: 521 

Service Request: P1101793 
Date Analyzed: 05/27/201 1 

Calibration Date: 05/24/2011 
Calibration ID: CALI0543 

Analysis Lot: KWG1104806 
Units: ugL 

File ID: J:\MS 16V)ATA\0526 1 1-52 1\0526020.D 

Analyte Name 
Min Average CCV 

Expected Result RF RP RF %D %Drift Criteria Curve Fit 

4.29 4.69 NA -1 * 50 % Quadratic 
1.91 1.52 NA -24 * 50 % Quadratic 

Results flagged with an asterisk (") indicate values outside control criteria. 

t SPCC Compound $ CCC Compound 

Printed: 6/6/20 1 1 12:58:06 
u \Stealth\Crystal rptWom7 rpt 

Form 7 - Organic 

30 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Q N Q C  Results 

Client: Battelle 
Project: JPL GW Mon 2Ql llG486090 

Analysis Run Log 
Nitrosamines by EPA 521 

Analysis Method: 52 1 

Service Request: PI101793 

Analysis Lot: KWG1104805 
Instrument ID: MS16 

Results flagged with an asterisk (^) indicate the holding time was exceeded for the analysis 

File ID 

\05 19004.D 
\05 19006.D 
\05 19007.D 
\05 19009.D 

\0519010.D 
\0519011.D 

\0519013.D 

Printed: 06/06/20 1 1 12:58: 10 
u \Stealth\C~ystal rptWorm8 rpt 

Fonn 8 - Organic 

31 

Sample Name 

GCIMS Tuning - Decafluorotriphenylp-KWGl104805-1 
Continuing Calibration Verification 
Method Blank 
MW-17-4 
MW- 17-4MS 
ZZZZZZ 

Continuing Calibration Verification 

Page 1 of 1 
SuperSet Reference: RR129561 

Lab Code 

KWGl104805-2 

KWG1104527-4 
P1101793-002 

KWGl104527-1 
ZZZZZZ 

KWGI 104805-3 

Date 
Analysis 
Started 

51191201 1 
5/19/2011 

5/19/2011 
5/19/2011 
5/19/2011 

5/19/2011 

5/19/2011 

Start 
Time 

17: 14 
18:32 
19: 10 

20:28 
21:07 

21:47 

23:05 

Q 

Date 
Analysis 
Finished 

5/19/2011 
5/19/2011 
5/19/2011 

5/19/2011 
5/19/2011 
5/19/2011 

5/19/2011 

Finish 
Time 

17:43 
19:Ol 
19:39 

20:57 
21:36 

22:16 

23:34 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Client: Battelle 
Project: JPL GW Mon 2Ql llG486090 

Analysis Run Log 
Nitrosamines by EPA 521 

Analysis Method: 52 1 

Service Request: P1101793 

Analysis Lot: KWG1104806 
Instrument ID: MS16 

Results flagged with an asterisk (*) indicate the holding time was exceeded for the analysis 

File ID 

\0526003.D 
\0526005.D 
\0526006.D 

\0526007.D 
\0526013.D 
\0526014.D 

\0526018.D 
\0526019.D 
\0526020.D 

Printed: 06/06/2011 12:58:13 
u.\Steaith\Crystal.pt\Fom8.pt 

Form 8 - Organic 

32 

Page 1 of 1 
SuperSet Reference: RR129561 

Sample Name 

GC/MS Tuning - Decafluorotriphenylp 
Continuing Calibration Verification 
Lab Control Sample 

Continuing Calibration Verification 
MW- 17-4DMS 

ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
Continuing Calibration Verification 

Start 
Time 

13 :42 
15:01 
15:40 
16:19 
20: 13 

2052 

23 :29 

00:08 
00:47 

Lab Code 

KWG1104806-1 
KWG1104806-2 
KWG1104527-3 

KWG1104806-3 
KWGI 104527-2 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 
KWG1104806-4 

Date 
Analysis 
Started 

5/26/2011 
5/26/2011 
5/26/20 1 1 

5/26/2011 
5/26/20 1 1 

5/26/20 1 1 

5/26/20 1 1 

5/27/20 1 1 
5/27/2011 

Q 

Date 
Analysis 
Finished 

5/26/2011 
5/26/2011 
5/26/2011 

5/26/2011 
5/26/20 11 
51261201 1 

5/26/2011 
5/27/201 1 

5/27/20 1 1 

Finish 
Time 

14:l l  
15:30 
1699 

16:48 
20:42 

2 1 :21 

2358 
00:37 

0 1 : 16 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Results 

Client: Battelle 
Project: JPL GW Mon 2Qll/G486090 
Sample Matrix: Water 

Extraction Method: METHOD 
Analysis Method: 521 

Sample Name 

MW-17-4 
Method Blank 
MW-17-4MS 
MW- 17-4DMS 
Lab Control Sample 

Service Request: P1101793 
Date Extracted: 05/19/2011 

Extraction Prep Log 
Nitrosamines by EPA 521 

Extraction Lot: KWG1104527 
Level: Low 

Date Date Sample Final 
Lab Code Collected Received Amount Volume % Solids Note 

Results flagged with an asterisk (") indicate the holding time was exceeded for the analysis 

Printed: 06/06/20 1 1 12: 58: 16 Form 9 - Organic 
u \Stealth\Crystal rptiForm9L rpt 

33 
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Organic Analysis: 
Nitrosamines bv EPA 52 1 

Validation Package 



Organic Analysis: 
Nitrosamines bv EPA 52 1 

Validation Package 

QC Reports 



COLUMBIA ANALYTICAL SERVICES, INC. 

QAJQC Report 

Client: Battelle 
Project: JPL GW Mon 2Q1 llG486090 
Sample Matrix: Water 

Surrogate Recovery Summary 
Nitrosamines by EPA 521 

Extraction Method: METHOD 
Analysis Method: 521 

Sample Name 

MW-17-4 
Method Blank 
MW- 17-4MS 
MW-17-4DMS 
Lab Control Sample 

Surrogate Recovery Control Limits (%) 

Units: ng/L 
Level: Low 

Lab Code - Surl 

P1101793-002 86 
KWG1104527-4 87 
KWG1104527-1 85 
KWG1104527-2 101 
KWG1104527-3 81 

Service Request: PI101793 

Surl = N-Nitrosodimethylamine-d6 70-130 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Results flagged with a pound (#) indicate the control criteria is not applicahle. 

Printed: 06/06/2011 12:58:25 
u \Stealth\Clystai.rptWorm2.rpt 

Form 2A - Organic 

36 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL GW Mon 2Q11/G486090 
Sample Matrix: Water 

Matrix SpikeIDuplicate Matrix Spike Summary 
Nitrosamines by EPA 521 

Sample Name: MW-17-4 
Lab Code: P1101793-002 

Extraction Method: METHOD 
Analysis Method: 521 

Service Request: PI101793 
Date Extracted: 05/19/2011 
Date Analyzed: 05/19/20 11 - 

05/26/20 1 1 

Units: ng/L 
Basis: NA 

Level: Low 
Extraction Lot: KWG1104527 

MW-17-4MS MW-17-4DMS 
KWG1104527-1 KWGl104527-2 

Matrix Spike Duplicate Matrix Spike 
Sample %Rec RPD 

Analyte Name Result Result Expected %Rec Result Expected %Rec Limits RPD Limit 

N-Nitrosodirnethylarnine ND 17.6 20.0 88 17.3 20.0 87 50-150 1 50 

Results flagged with an asterisk (*) indicate values outside control criteria. 

Results flagged with a pound (#) indicate the control criteria is not applicable. 

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded. 

Printed: 06/06/20 1 1 12: 58:29 
u.\Stealth\Crystal rptWorm3DMS.rpt 

Form 3A - Organic 

3 7 

Page 1 of 1 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: Battelle 
Project: JPL GW Mon 2Q1 11G486090 
Sample Matrix: Drinking water 

Extraction Method: METHOD 
Analysis Method: 52 1 

Analgte Name 

Lab Control Spike Summary 
Nitrosamines by EPA 521 

Service Request: P1101793 
Date Extracted: 05/19/2011 
Date Analyzed: 051261201 1 

Units: ngL 
Basis: NA 
Level: Low 

Extraction Lot: KWG1104527 

Lab Control Sample 
KWGl104527-3 

Lab Control Spike 
%Rec 

Result Expected %Rec Limits 

Results flagged with an asterisk (") indicate values outside control criteria. 

Percent recoveries and relative percent differences (RPD) are determined by the soilware using values in the calculation which have not been rounded. 

Printed: 06/06/20 11 12:58:33 
u:\Stealth\Cxystal rptWonn3LCS.rpt 

Form 3C - Organic Page 1 of 1 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QAIQC Report 

Client: Battelle 
Project: JPL GW Mon 2Q1 1/G486090 
Sample Matrix: Drinking water 

Sample Name: Method Blank 
Lab Code: KWG1104527-4 

Extraction Method: METHOD 
Analysis Method: 521 

This Method Blank applies to the following analyses: 

Sample Name 
MW- 17-4 
MW- I 7-4MS 
Lab Control Sample 
MW-17-4DMS 

Printed: 06/06/20 1 1 12:58:4 1 
u:\Stealth\Clystal rptWorm4mb rpt 

Service Request: P1101793 
Date Extracted: 05/19/2011 
Date Analyzed: 05/19/2011 
Time Analyzed: 19: 10 

Method Blank Summary 
Nitrosamines by EPA 521 

File ID: J:\MS16\DATA\05 191 1-52 1\05 19007.D 
Instrument ID: MS16 

Level: Low 
Extraction Lot: KWG1104527 

Lab Code File ID 
P1101793-002 J:\MSl6DATA\05 191 1-521\0519009.D 
KWGl104527-1 J:\MS16\DATA\051911-521\0519010.D 
KWG1104527-3 J:\MS16DATA\0526 11-521\0526006.D 
KWGl104527-2 J:\MS16\DATA\052611-521\0526013.D 

Form 4A - Organic 

39 

Date Time 
Analyzed Analyzed 
0511 911 1 20:28 
0511 911 1 2 1 :07 
05/26/11 15:40 
05/26/11 20: 13 

Page 1 of 1 
SuperSet Reference: RR12956 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Report 

Client: Battelle 
Project: JPL GW Mon 241 1/G486090 
Sample Matrix: Drinking water 

Sample Name: Lab Control Sample 
Lab Code: KWG1104527-3 

Extraction Method: METHOD 
Analysis Method: 52 1 

This Lab Control Sample applies to the following analyses: 

Sample Name 
Method Blank 
MW- 1 7-4 
MW- 17-4MS 
MW- 17-4DMS 

Printed: 06/06/20 11 12:58:45 
u.\Stealth\Crysta1.rptV:om4LCSSrpt 

Lab Control Sample Summary 
Nitrosamines by EPA 521 

Service Request: PI 101793 
Date Extracted: 05/19/2011 
Date Analyzed: 05/26/20 11 
Time Analyzed: 15:40 

File ID: J:\MS16\DATA\052611-521\0526006.D 
Instrument ID: MS16 

Level: Low 
Extraction Lot: KWG1104527 

Lab Code File ID 
KWGl104527-4 J:\MS 16\DATA\O5 1 9 1 1-52 1\05 19007.1) 
P1101793-002 J:\MS16\DATA\051911-521\0519009.D 
KWG1104527-1 J:\MS16\DATA\051911-521\0519010.D 
KWG1104527-2 J:\MS16\DATA\052611-521\0526013.D 

Form 4B - Organic 

40 

Date Time 
Analyzed Analyzed 
05/19/11 19:lO 
05/19/11 20:2X 
0511 911 1 2 1 :07 
0512611 1 20: 13 

Page 1 of 1 
SuperSet Reference: RR 129 56 1 



Organic Analysis: 
Nitrosamines by EPA 52 1 

Validation Package 

Raw Data 

u \Stealth\Crystal rptD~viderD rpt 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL GW Mon 2QlllG486090 
Sample Matrix: Water 

Sample Name: MW-17-4 
Lab Code: P1101793-002 

Extraction Method: METHOD 
Analysis Method: 52 1 

Service Request: P1101793 
Date Collected: 05/12/20 1 1 
Date Received: 05/12/20 1 1 

Nitrosamines by EPA 523 

Units: ng/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 
N-Nitrosodimethylamine ND U 2.0 0.32 1 05/19/11 05/19/11 KWGl104527 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

N-Nitrosodimethylamine-d6 86 70-130 05/19/1 1 Acceptable 

Comments: 

Printed: 06/06/20 1 1 12:58:5 1 
u \Stealth\Crystal rpt\FormlmNew rpt Merged 

Form 1A - Organic 

42 
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Exception Report 

Data File: J:\MS16UDATA\O5 191 1-521\05 19009.D 
Lab ID: P1 101793-002 
RunType: SMPL 
Matrix: WATER 

Date Acquired: 05/19/2011 20:28 
Date Quantitated: 05/26/2011 18: 17 
Batch ID: KWGl104805 
Analysis Method: 52 1 
ListJoinID: LJ11420 

Sample Exceptions 

Printed: 05/26/2011 18:20:02 
u:\Stealth\Crystal rpt\except2.rpt 

Exception Categories 

Tune W~ndow 
Analyt~cal Holding T ~ m e  
Preparat~on Holdlng T ~ m e  
Pre-Preparat~on Holding Time 
ICAL PassIFatl 
ICAL Analyte Recovery 
I n ~ t ~ a l  Cal~brat~on Minimum RF 
Initla1 Cal~brat~on SPCC/CCC 
Second Source ICAL Verificat~on 
Calibration Ver~fication PassIFail 
Cont~nuing Callbration Recovery 
Continuing Callbration Min~mum RF 
Continumg Calibration SPCC/CCC 
Continuing Calibration Recovery (Closmg) 
Method Blank 
MI3 Surrogate Recovery 
Lab Control Spike 
Internal Standards 
Surrogates 
Analyte Co-elut~on 
Retent~on T ~ m c  
Relative Retent~on Time 
Below Lowest ICAL Level 
Std MRL Unsupported by ICAL 
Above Highest ICAL Level 
Enviroquant/Stealth Calibration Check 
Overd~luted Analysis 

Primary Review: 

Secondary Review: 

Page 1 of 1 

Result 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Low Limit 

NA 
NA 
N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
N A 
N A 
NA 
NA 
NA 
NA 

High Limit 

NA 
NA 
NA 

NA 
NA 
NA 
N A 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

Pass 

x 
x 
x 
x 

x 

x 

x 

x 
x 
x 
x 
x 

x 

x 

x 
x 
x 

x 

x 

x 
x 
x 

x 

x 
x 
x 
x 

Fail 



Quantitation Report 

Bottle ID: Tier: IV Matrix: WATER 
Prod Code: 52 1 Nitrosamine Collect Date: 05/12/2011 Receive Date: 05/12/2011 

Analysis Lot: KWG1104805 Prep 1,ot: KWGl104527 Report Group: PI10 1793 
Analysis Method: 52 1 Prep Method: METHOD 

Prep Date: 
Prep Ref: 1020202 

0511 91201 1 

Quant Method: J \MS 16IMETHODS\05 12 1 1 -Dl4 M Calibration ID: CALI0502 
Title: Nitrosamines bjl EPA 521 Report List ID: LJ11420 

Tune Ref: J \MS16\DATA\05 191 I -521\0519004 D Method ID: MJ808 
MB Ref: J\MS16\DATA\051911-521\0519007 D Quant based on Report List 

Data File: J\MS16\DATA\051911-521\0519009 D Instrument: MS16 
Acqu Date: 05/19/2011 20 28 Quant Date: 05/26/2011 18 17 Vial: 5 
Run Type: SMpL Dilution: 1 0  
Lab ID: P1101793-002 Soln Cone. Units: ugR, 

Internal Standard Compounds 
IS 
Ref Parameter Name 

RT 
RT Dev 

Quant Solution 
Mass Response Conc 

Area 
Criteria 

Surrogate Compounds 
IS RT RRT Quant Solution %Rec 
Ref Parameter Name RT Dev Dev Mass Response Cone %Rec Limits Rpt? 

Target Compounds Final Conc. Units: ng/L 

IS 
Ref Parameter Name 

RT RRT Quant Solution Final 
RT Dev Dev Mass Response Cone Cone Q Rpt? 

Prep Amount: 500 ml 
Prep Final Val: 1 ml 

Dilution: 1 .0 
Unit Factor: 1000 

Final Concentration = ((Soln Conc x Prep Final Vol x Dilution) / Prep Amount) x Unit Factor 

U. Undetected at or above MDL 
1: Analyte detected above MDL, but below MRL 
B. Hit above MRL also found m Method Blank 
E: Analyte concentration above high pomt of lCAL 
N. Presumphve evidence of compound 

Printed: 05/26/2011 18:19:03 
u.\Stealth\Crystal rptlquantl rpt 

D Result fiom dduhon 
m Manual mtegtahon performed 
d Compound manually deleted 
NR Analyte not reported From this analysis 

*: Rcsult fads acceptance cntena 
it. Acceptance criteria not apphcable 
7 insufficient informahon to determine acceptance 
e- Result >= MRL, but MRL less than low point of ICAL 
c: check for co-elution 

J:\MS16V)ATA\05 191 1-521\05 19009.D Page 1 of 1 



Quantitation Report (QT Reviewed) 

Data File : J:\~S16\~~~~\051911-521\0519009.D Vial: 5 
Acq On : 19 May 11 20:28 Operator: SVO-DW 
Sample : K1101793-002 Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 26 18:16:16 2011 Quant Results File: 051211 - D14.RES 

Quant Method : J : \ M S ~ G \ M E T H O D S \ O ~ ~ ~ ~ ~  D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Thu May 26 18:14:22 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1) NDPA-dl4 20.10 97 29601 50.00 ug/L -0.01 

System Monitoring Compounds 
3) NDMA-d6 10.42 50 22334 8.58 U ~ / L  -0.02 

Target Compounds Qvalue 

( # )  = qualifier out of range (m) = manual integration 
0519009.D 051211 - D14.M Thu May 26 18:18:22 2011 Page 1 



Quantitation Report (QT Reviewed) 

Data File : J:\MS16\DATA\051911-521\0519009.D Vial: 5 
Acq On : 19 May 11 20:28 Operator: SVO-DW 
Sample : K1101793-002 Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 26 18:17 2011 Quant Results File: 051211 - Dl4 

Met hod : J:\MS16\METHODS\051211 D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Thu ~ a y  26 18:14:22 2011 
Response via : Initial Calibration .- 

Abundance TIC: 0519009.D 
I ---7 

0519009.D 051211 - D14.M Thu May 26 18:18:22 2011 

46 

Page 2 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Battelle 
JPL GW Mon 2Q1 llG486090 
Drinking water 

Extraction Method: METHOD 
Analysis Method: 52 1 

Analyte Name 

Analytical Results 

Service Request: PI101793 
Date Collected: NA 
Date Received: NA 

Nitrosamines by EPA 521 

Units: ng/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Result Q MRL MDL Factor Extracted Analyzed Lot Note 

Sample Name: Method Blank 
Lab Code: KWGl104527-4 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

N-Nitrosodimethylamine-d6 87 70-130 05/19/11 Acceptable 

Comments: 

Printed: 06/06/20 1 1 12: 5854 
u~\Stealth\Crystal.rptWomlrnNew.rpt Merged 

Form 1A - Organic 

47 
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Exception Report 

Data File: J:MS 16DATA\05 19 11-521\05 19007.D 
Lab ID: KWGl104527-4 
RunType: MB 
Matrix: DRINKING WATER 

Date Acquired: 05/19/2011 19:10 
Date Quantitated: 05/26/201 1 18: 16 
Batch ID: KWG1104805 
Analysis Method: 52 1 
MethodJoinID: MJ808 

Sample Exceptions 

Printed 05/26/2011 18: 1959 
u \Steaith\(:rystai rptbxcept2 rpt 

Exception Categories 

Tune W~ndow 
Analyt~cal Holdlng Time 
ICAL Pass/Fa~l 
ICAL Analyte Recovery 
In~tlal Calibration M ~ n ~ m u m  RF 
Inltlal Calibrat~on SPCC/CCC 
Second Source ICAL Ver~ficat~on 
Cal~bratlon Ver~ficatlon PassIFail 
Continuing Callbrat~on Recovery 
Cont~nu~ng Callbration Minlmum RF 
Cont~nulng Callbrat~on SPCCICCC 
Contlnulng Calibration Recovery (Closing) 
Internal Standards 
Surrogates 
Analyte Co-elution 
Retention Time 
Relative Retention Time 
Below Lowest ICAL Level 
Std MRL Unsupported by ICAL 
Above Highest ICAL Level 
Envlroquant/Stealth Calibrat~on Check 
Overdiluted Analys~s 

Page 1 of 1 

Result 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Low Limit 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

High Limit 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Pass 

x 
x --- 
x 
x 
x 

x 

x 
x 
x 

x 
x 
x 
x 

x 

x 
x 
x 
x 

x 
x 
x 

x 

Fail 



Quantitation Report 

Bottle ID: Tier: Matrix: D-G WATE 
Prod Code: 521 N~trosam~ne <:oUect Date: Receive Date: 05/19/2011 

Analysis Lot: KWG1104805 Prep Lot: KWGl104527 Report Group: 

Analysis Method: 521 Prep Method: ME? HOD 
Prep Date: 

Prep Ref: 1020206 
05/19/2011 

Quant Method: J \MS 16\METHODS\05 12 1 1 -Dl4 M Calibration ID: ChL10502 

Title: 

Tune Ref: J\MS16DATA\051911-521\0519004 D Method ID: MJ808 

MB Ref: Quant based on Method 

Data File: J\MS16DATA\051911-521\0519007 D Instrument: MS16 

Acqu Date: 05/19/2011 19 10 Quant Date: 05/26/2011 18 16 Vial: 3 
Run Type: MB Dilution: 1 0  

Lab ID: KWGl104527-4 Soln Conc. Units: ug/L 

Internal Standard Compounds 
IS RT Quant Solution Area 
Ref Parameter Name RT Dev Mass Response Conc Criteria 

Surrogate Compounds 
IS RT RRT Quant Solution %Rec 
Ref Parameter Name RT Dev Dev Mass Response Conc %Ree Limits Rpt? 

"' 

larget Compounds Final Conc. Units: ng/L 

IS RT RRT Quant Solution Final 
Ref Parameter Name RT Dev Dev Mass Response Cone Conc Q Rpt? 

I'rep Amount: 500 ml 
Prep Final Vol: I ml 

Dilution: 1 .o 
Unit Factor: 1000 

Final Concentration = ((Soln Conc x Prep Final Vol x Dilution) / Prep Amount) x Unit Factor 

U Undetected at or above MDL 
J Anaiyte detected above MDL, but below MRL 
B Hit above MRL also found in Method Blank 
E Analyte concentrdhon above high pomt of ICAL 
N: Presumptive emdence of compound 

D Result from ddution 
m Manual mtegrahon performed 
d Compound manually deleted 
NR Analyte not reported from this analysis 

* Result fails acceptance cntena 
f f .  Acceptance cntena not applicable 
?. Insufficient mfomdtion to detemune acceptance 
e Result >= MRL, but MRL less than low pomt of ICAL 
c check for co-elution 

Printed: 051261201 1 18: 18:59 
u \Stealth\Ciystal rpt\quanll rpt 
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Quantitation Report (QT Reviewed) 

Data File : J:\~~16\~~~~\051911-521\0519007.D Vial: 3 
Acq On : 19 May 11 19:10 Operator: SVO-DW 
Sample : 051911-MB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 26 18:16:15 2011 Quant Results File: 051211 - D14.RES 

Quant Method : J : \ M S ~ ~ \ M E T H O D S \ O ~ ~ ~ ~ ~  D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Thu ~ a y  26 18:14:22 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1) NDPA-dl4 20.12 97 31333 50.00 U ~ / L  0.00 

System Monitoring Compounds 
3) NDMA-d6 10.43 50 23878 8.66 u ~ / L  0.00 

Target Compounds Qvalue 

( # )  = qualifier out of range (m) = manual integration 
0519007.D 051211 - D14.M Thu May 26 18:18:21 2011 Page 1 



Quantitation Report (QT Reviewed) 

Data File : J:\~~16\~~~~\051911-521\0519007.D Vial: 3 
Acq On : 19 May 11 19:10 Operator: SVO-DW 
Sample : 051911-MB Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 26 18:16 2011 Quant Results File: 051211 - D14.R 

Met hod : J:\MS16\~ET~0DS\051211 D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Thu ~ a y  26 18:14:22 2011 
Response via : Initial Calibration 

TIC: 051 9007.D - -  

0519007.D 051211 - D14.M Thu May 26 18:18:21 2011 Page 2 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL GW Mon 2Q111G486090 
Sample Matrix: Water 

Sample Name: MW-17-4MS 
Lab Code: KWG1104527-1 

Extraction Method: METHOD 
Analysis Method: 521 

Service Request: PI101793 
Date Collected: 05/12/20 1 1 
Date Received: 05/12/2011 

Nitrosamines by EPA 521 

Units: ng/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

N-Nitrosodimethylamine 17.6 2.0 0.32 1 0511911 1 05/19/11 KWGl104527 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

N-Nitrosodimethylamine-d6 85 70-130 05/19/11 Acceptable 

Comments: 

Printed: 06/06/20 1 1 12:58:57 Form 1A - Organic 
u-\Stealth\Crystal rpt?FormlmNew rpt Merged 

52 

Page 1 of 1 
SuperSet Reference: RR12956 1 



Exception Report 
Data File: J:\hS1616ATA\O51911-521\0519010.D 
Lab ID: KWG1104527-1 -- P1101793-002MS 
RunType: MS 
Matrix: WATER 

Date Acquired: 0511912011 21:07 
Date Quantitated: 05/26/201 1 18: 16 
Batch ID: KWG1104805 
Analysis Method: 521 
MethodJoinID: MJ808 

Sample Exceptions 

Overdiluted Analysis NA NA x 

Printed: 051261201 1 18:20:05 
u.\Steaith\Crystal.rpt\exceptZ rpt 

Primary Review: 

Secondary Review: 
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Quantitation Report 

Bottle ID: Tier: Matrix: WATER 
Prod Code: 52 1 Nitrosamme Collect Date: Receive Date: 05/19/2011 

Analysis Lot: KWGl104805 Prep Lot: KWG1104527 Report Group: 

Analysis Method: 52 1 Prep Method: METHOD 
Prep Date: 

Prep Ref: 1020203 
05/19/2011 

Quant Method: J M S  16WTHODS\05 12 1 1-Dl4 M Calibration ID: CAL10502 
Title: 

Tune Ref: J MS16\DATA\05 191 1-521\05 19004 D Method ID: MJ808 
MB Ref: J MS16DATA\051911-521\0519007 D Quant based on Method 

Data File: J \MS16\11ATA\051911-521\0519010 D Instrument: MS16 
Acqu Date: 05/19/2011 21 07 Quant Date: 05/26/2011 18 16 Vial: 6 
Run Type: MS Dilution: 1 0  
Lab ID: KWG1104527-1 -- P1101793-002MS Soln Conc. Units: ugA, 

Internal Standard Compounds 
IS RT Quant Solution Area 
Ref Parameter Name RT Dev Mass Response Conc Criteria 

1 N-Nitrosodi-n-propylamine-dl4 20.11 0.00 97 28863 50.00 OK 
1 N-Nitrosodiethylamine-dl0 81 0 OK 

Surrogate Compounds 
IS RT RRT Quant Solution %Rec 
Ref Paramcter Name RT Dev Dev Mass Response Cone %Rec Limits P P ~ ?  

1 N-Nitrosodimethylamine-d6 10.43 0.01 0.00 50 21423 8.46 85 70-130 OK 

Target Compounds Final Conc. Units: ng/L 

IS 
Ref Parameter Name 

RT RRT Quant Solution Final 
RT Dev Dev Mass Response Conc Conc Q Rpt? 

Prep Amount: 500 ml 
Prep Final Vol: 1 ml 

Dilution: 1 .0 
IJnit Factor: 1000 

Final Concentration = ((Soln Conc x Prep Final Vol x Dilution) / Prep Amount) x Unit Factor 

U, llndetected at or above MDL 
I. Analyte detected above MDL, but below MRL 
B: Hit above MRL also found m Method Blank 
E- Analyte concenhdhon above high pomt of ICAL 
N Presumptive evidence of compound 

Printed: 051261201 1 18: 19:07 
u \Stealth\Crystal rpt\quantl .rpt 

D- Result from drluhon 
m: Manual mtegrahon performed 
d Compound manually deleted 
NR. Analyte not repoxted from tlus analysis 

* Result Pads acceptance cntena 
If Acceptance cntend not apphcable 
7 Insufficient lnfonnahon to detemune acceptance 
e Result >= MRL, but MRL less than low pomt or ICAL 
c. check for co-elution 

J:\MS16\DATA\O51911-521\0519010.D Page 1 of 1 



Quantitation Report (QT Reviewed) 

Data File : J:\MS16\DATA\051911-521\0519010.D Vial: 6 
Acq On : 19 May 11 21:07 Operator: SVO-DW 
Sample : K1101793-002 MS Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 26 18:16:16 2011 Quant Results File: 051211 - D14.RES 

Quant Method : J : \ M S ~ ~ \ M E T H O D S \ O ~ ~ ~ ~ ~  D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Thu ~ a y  26 18:14:22 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1) NDPA-dl4 20.11 97 28863 50.00 ug/L 0.00 

System Monitoring Compounds 
3) NDMA-d6 10.43 50 21423 8.46 u ~ / L  0.00 

Target Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NPIP 
10) NDBA 

Qvalue 
10.55 47 6013 8.78 ug/L # 46 
13.12 61 44232 8.25 ug/L 85 
15.23 75 6284 9.01 u g / ~  69 
20.40 89 5908 7.88 ug/L 83 
22.75 55 39838 7.73 ug/L 99 
23.66 69 73070 8.11 ug/L 96 
25.84 57 22397 7.13 ug/L 72 

( # )  = qualifier out of range (m) = manual integration 
0519010.D 051211 - D14.M Thu May 26 18:18:22 2011 Page 1 



Quantitation Report (QT Reviewed) 

Data File : J:\MS16\DATA\051911-521\0519010.D Vial: 6 
Acq On : 19 May 11 21:07 Operator: SVO-DW 
Sample : K1101793-002 MS Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: May 26 18:16 2011 Quant Results File: 051211 - D14.R 

Method : J : \ ~ S 1 6 \ ~ ~ ~ ~ 0 ~ ~ \ 0 5 1 2 1 1  D14.M (RTE Integrator) 
Title : 050911 D14.m MJ808 CAL-10500 
Last Update : Thu ~ a y  26 18:14:22 2011 
Res~onse via : Initial Calibration 

& 

Pndance4 TIC: 0519010.D 

0519010.D 051211 - D14.M Thu May 26 18:18:23 2011 Page 2 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Battelle 
Project: JPL GW Mon 241 1lG486090 
Sample Matrix: Water 

Sample Name: MW- 17-4DMS 
Lab Code: KWG1104527-2 

Extraction Method: METHOD 
Analysis Method: 521 

Service Request: P1101793 
Date Collected: 05/12/2011 
Date Received: 05/12/20 1 1 

Nitrosamines by EPA 521 

Units: ng/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

N-Nitrosodirnethylamine 17.3 2.0 0.32 1 05/19/11 0512611 1 KWGI 104527 

Control Date 
Surrogate Name %Rec Limits Analyzed Note 

N-Nitrosodimethylamine-d6 101 70-130 05/26/11 Acceptable 

Comments: 

Printed: 06/06/20 11 12:59:00 
u \Stealth\Crystal rptWomlmNew rpt Merged 

Form 1A - Organic 

57 

Page 1 of 1 
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Exception Report 
Data File: J:\MS16\DATA\052611-521\0526013.D 
Lab ID: KWG1104527-2 -- P1101793-002DMS 
RunType: DMS 
Matrix: WATER 

Date Acquired: 05/26/2011 20:13 
Date Quantitated: 06/01/2011 09:25 
Batch ID: KWG1 104806 
Analysis Method: 521 
MethodJoinID: MJ808 

Sample Exceptions 

Printed: 06/01/2011 09:3 1:47 
u \Stealh\Crystal.q1t\except2 rpt 

Tune Wlndow NA NA NA x 

Page 1 of 1 

Analytical Holdlng Tlme 
ICAL PassEall 
ICAL Analyte Recovery 
Inltlal Callbrat~on Minimum RF 
Inlttal Callbratlon SPCC/CCC 
Second Source ICAL Verlficatlon 
Callbration Vcr~ficatlon PassEall 
Continuing Callbratlon Recovery 
Contmuing Callbratson Mlnlmurn RF 
Contlnulng Callbration SPCC/CCC 
Continuing Callbration Recovery (Closing) 
Internal Standards 
Surrogates 
AnaIyte Co-elution 

Retcntlon Tlme 
Relat~ve Retention Tlrne 
Below Lowest ICAL Level 
Std MRL Unsupportcd by ICAL 
Above Hlghest ICAL Level 
Env~roquant/Stealth Callbratlon Check 
Overdiluted Analysls 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

x 

x 

x 
x 
x 
x 
x 
x 

x 

x 

x 

x 
x 

x 

x 
x 

x 
x 
x 
x 
x 



Quantitation Report 

13ottle ID: Tier: Matrix: WATER 

Prod Code: 52 1 N~trosam~ne Collect Date: Receive Date: 0511 91201 1 

Analysis Lot: KWGI 104806 Prep Lot: KWGl104527 Report Group: 

AnalysisMethod: 521 Prep Method: METHOD 

Prep Date: 
Prep Ref: 1020204 

05/19/2011 

Quant Method: J I M S  16\MI.:TIIODS\052411-D14 M Calibration ID: CAL 10543 
Title: 

Tune Ref: J WS16U)A'TA\052611-521\0526003 11 Method ID: MJ808 
MB Ref: J \MS 16DATA\051911-521\0519007 D Quant based on Method 

Data File: J \MS 16U>ATA\052611-521\0526013 D Instrument: MS16 
Acqu Date: 05/26/2011 20 13 Quant Date: 06/01/2011 09 25 Vial: 7 
Run Type: DMS Dilution: 10 
I,ab ID: KWG1104527-2 -- P1101793-0021>MS Soln Conc. Units: u g L  

Internal Stanclard Compounds 
IS KT Quant Solutio~i Area 
Ref Parameter Name KT Dev Mass Response Cone Criteria 

1 N-Nltrosodi-n-propylamme-dl4 20 12 0 00 97 38218 50 00 OK 
1 N-Nltrosod~ethplam~ne-dl0 8 1 0 OK 

Surrogate Compounds 
IS 
Ref Parameter Name 

KT RRT Quant Solution %Rec 
RT Dev Dev Mass Response Conc %Rec Limits Rpt? 

larget Compounds Final Conc. Units: ng/L 

IS RT RRT Quant Solution Finial 
Ref Parameter Name R'T Dev 1)ev Mass Response Conc Conc Q Rpt? 

1 N-Nitrosodimethylamine 10.55 0.01 0.00 47 13269 8.67 17.3 
1 N-Nitrosomethylethylan~ine 13.14 0.02 0.00 6 1 49504 7.29 14.6 
1 N-Nitrosodiethylamine 15.25 -0.01 0.00 75 7173 8.25 16.5 

1 N-Nitrosodi-n-propylanline 20.43 0.01 0.00 89 7385 7.00 14.0 
1 N-Nitrosopyrrolidine 22.77 0.01 0.00 5 5 58553 8.24 16.5 
1 N-Nitrosopiperidine 23.69 0.01 0.00 69 101671 7.83 15.7 

1 N-Nitrosodi-n-butylamine 25.86 0.02 0.00 57 34535 7.53 15.1 

Prep Amount: 500 ml 
Prep Finial Vol: 1 ml 

Dilution: 1 .0 
Unit Factor: 1000 

Final Concentration = ((Soln Conc x Prep Final Vol x Dilution) / Prep Amount) x Unit Factor 

U Undetected at or above MDL 
J Analyte detected above MDL, but below MRL 
B Hit above MRL also found in Method B h k  
E' h a l y t e  concentration above hgh point oSICAL 
N I'resumphve cvidence of compound 

Printed: 0610 1/20 1 1 09:30:55 
u \Stealth\Crystal rpt\quantl rpi 

D Result fi-om dduhon 
m. Manual integrahon performed 
d Compound manually deleted 
NR Analyte not rcpo~ied from this analysis 

* Result fads acceptance cntena 

e Result >= MRL, but MRL less than low pol111 of ICAL 
c check for co-elution 
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Quantitation Report (QT Reviewed) 

Data File : J:\MS16\DATA\052611-521\0526013.D Vial: 7 
Acq On : 26 May 11 20:13 Operator: SVO-DW 
Sample : P1101793-002 DMS Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: Jun 01 09:25:19 2011 Quant Results File: 052411 - D14.RES 

Quant Method : J:\MS16\METHODS\052411 D14.M (RTE Integrator) 
Title : 052411 D14.m MJ808 CAL-10 
Last Update : Wed J U ~  01 09:25:00 2011 
Response via : Initial Calibration 
DataAcq Meth : 521.M 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 

System Monitoring Compounds 
3) NDMA-d6 10.45 50 36730 10.13 u ~ / L  0.01 

Target Compounds 
4) NDMA 
5) NMEA 
6) NDEA 
7) NDPA 
8) NPYR 
9) NPIP 
10) NDBA 

Qvalue 
10.55 47 13269 8.67 ug/L 97 
13.14 61 49504 7.29 ug/L 51 
15.25 75 7173 8.25 ug/L 97 
20.43 89 7385 7.00 ug/L 92 
22.77 55 58553 8.24 ug/L 78 
23.69 69 101671 7.83 ug/L 89 
25.86 57 34535 7.53 ug/L 70 

( # )  = qualifier out of range (m) = manual integration 
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Quantitation Report (QT Reviewed) 

Data File : J:\~S16\~A~~\052611-521\0526013.D Vial: 7 
Acq On : 26 May 11 20:13 Operator: SVO-DW 
Sample : P1101793-002 DMS Inst : MS16 
Misc Multiplr: 1.00 
MS Integration Params: RTE1NT.P 
Quant Time: Jun 1 9:25 2011 Quant Results File: 052411 - D14.R 

Method : J:\MS16\METHODS\052411 D14.M (RTE Integrator) 
Title : 052411 D14.m MJ808 CAL-10 
Last Update : Wed J U ~  01 09:25:00 2011 
Response . ... -. via : Initial Calibration 

4bundance TIC: 0526013.~ 
I 

0526013.D 052411 - D14.M Wed Jun 01 09:29:39 2011 Page 2 


	Attachment 3_Part5
	Attachment 3_Part6
	Attachment 3_Part7



