
WSCF Laboratory 

PO Box 1 000 S3-30 

Richland, WA 99352 

(509) 373-7005 

(509) 372-0456 

Memorandum 

RECEIVED MARCH 9, 2009 

To: Michael Neely 
CH2M-HILL PRC 

Date: March 5, 2009 

PO Box 1600 
Richland, WA 99352 

From: WSCF Laboratory 
WSCF Analytical Chemistry 

, CC: 

j 
Subject: FINAL RESULT FOR SAMPLE DELIVERY GROUP WSCF90090 

Reference: ( 1) MOA-FH-CH PRC-2008 

(2) HNF-SD-CD-QAPP-017, Rev 9, Waste Sampling & Characterization Facility Quality Assurance Plan 

This letter contains the following information for sample delivery group WCSF90090 

* Cover Sheet (Attachment 1) 

* Narrative (Attachment 2) 

* Analytica l Results (Attachment 3) 

* Sample Receipt Information (Attachment 4) 

Electronically signed by Scot Fitzgerald 

For Lab Manager 

Attachments 4 

March 05, 2009 16:03:10 

jIEJ~~~!~@ 
EDMC 
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ATTACHMENT 1 

COVERSHEET 

Consisting of 2 pages 

Including cover page 
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WSCF SAF Number Cross Reference 

Group# WSCF90090 
Data Deliverable Date 03/05/09 

SAF# Sample ID Sample# 

S09-002 81YK41 90090001 

S09-002 B1YK42 90090002 

S09-002 B1YK56 90090003 

109-021 B1YHB4 90090004 

109-021 B1YHB6 90090005 

109-021 B1YHJ2 90090006 

109-021 B1YHJ4 90090007 

109-021 B1YHJ5 90090008 

109-021 81YHJ6 90090009 

109-021 B1YHH3 90090010 

I09-021 B1YHH1 90090011 

109-021 B1YHD7 90090012 

March 05, 2009 16:03:10 

Matrix Sampled 

WATER 02/18/09 

WATER 02/18/09 

WATER 02/18/09 

WATER 02/18/09 

WATER 02/18/09 

WATER 02/18/09 

WATER 02/18/09 

WATER 02/18/09 

WATER 02/18/09 

WATER 02/18/09 

WATER 02/18/09 

WATER 02/18/09 
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Received 

02/18/09 

02/18/09 

02/18/09 

02/18/09 

02/18/09 

02/18/09 

02/18/09 

02/18/09 

02/18/09 

02/18/09 

02/18/09 

02/18/09 
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ATTACHMENT 2 

NARRATIVE 

Consisting of 2 pages 
Including cover page 
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Narrative--------------------------------

Introduction 

Attachment 2 
~arrative 

WSCF90090 

Twelve ( 12) groundwater samples were received at the WSCF Laboratory on February 18, 2009. 
Samples were analyzed for the analytes indicated on the attached copy of the chain of custody 
(COC) form in accordance with the M emorandum of Agreement (A!OA-FH-CHPRC-2008, Rev. OJ , 
referenced in the cover letter. 

The narrative (Attachment 2) will address sample characteristics, analyses requested and general 
information in performance of the analytical methods. A Data Summary Report (Attachment 3) 
includes analytical results , a comment report detailing method abnom1alities, tentatively 
identified peaks if applicable, method references, and Laboratory QC information as applicable . 
Copies of the chain of custody and sample receipt documentation are included as Attachment 4 . 

It should be noted that the auached chain of custody was stamped "TCED" by the WSCF 
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the 
transport container. 

Analytical Methodology for Requested Analyses 

Refer to WSCF Me,hod Re:ferences Report for a complete listing of approved analytical methods. 

Inorganic Comments 

Hexavalent Chromium - The hold time requirement for this analysis was met. A Duplicate, 
Matrix Spike, Blank and Laboratory Control Sample were analyzed with this delivery group. 
Analytical Note(s) : 

• Sample results were D Oagged if dilution(s) were required. 

• Sample results that were less than the reportable limit, however greater than the method 
detection limit, were B flagged. 

• Duplicate Relative Percent Difference (RPD) exceeded established laboratory limits due 
to low sample concentration . No flags issued. 

All other QC controls arc within the established limits . 

I certify that this data package is in compliance with the MOA, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in this 
data package has been authorized by the Laboratory Analytical Manager and Client Services. 
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ATTACHMENT 3 

ANALYTICAL RESULTS 

Consisting of 18 pages 
Including cover page 
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WSCF ANALYTICAL RESULTS REPORT 

Contract# 

Group# 
Report Date 

MOA-FH-CHPRC-2008 

WSCF90090 

March 5, 2009 

Analytical : Electronically signed by Scot Fitzgerald 

Client Services: Electronically signed by Pauline Mix 

All radiochemistry results are reported on an "as received" basis. 

For 

CH2M Hill Plateau Remediation 

PO Box 1600 
Richland, WA 99352 

Attention: Michael Neely 

This information is intended for the use of the addressee only. If the reader of this report is not the intended recipient or is not authorized by the recipient to receive the report, you are hereby notified 
that any dissemination, distribution or copying of this report is strictly prohibited. If you have received this report in error, please notify WSCF Laboratory immediately by telephone at (509) 373-7020 or 
(509) 531-8004. Information designation of this report is the responsibility of the customer. 
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Batch QC List 

Attention Michael Neely 
Department Inorganic 

QC Batch Analytical S# Type 
Batch 
19219 1 BLANK 

19219 2 LCS 

19219 19 DUP 

19219 20 MS 

19219 23 SAMPLE 

19219 24 SAMPLE 

19219 25 SAMPLE 

19219 26 SAMPLE 

19219 27 SAMPLE 

19219 28 SAMPLE 

19219 29 SAMPLE 

19219 32 LCS 

19219 33 SAMPLE 

19219 34 DUP 

19219 35 MS 

19219 36 SAMPLE 

19219 37 SAMPLE 

19219 38 SAMPLE 

19219 39 SAMPLE 

March 05, 2009 16:03:39 

Sample# Client Sample# 

4442 BLANK 

4443 LCS 

4449 B1XR40(90088011 DUP) 

4450 B 1XR40(90088011 MS) 

90090001 81YK41 

90090002 81YK42 

90090003 81YK56 

90090004 B1YHB4 

90090005 81YHB6 

90090006 81YHJ2 

90090007 81YHJ4 

4453 LCS 

90090008 B1YHJ5 

4454 B 1 YHJ5(90090008DUP) 

4455 81 YHJ5(90090008MS) 

90090009 81YHJ6 

90090010 81YHH3 

90090011 81YHH1 

90090012 81YHD7 
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Group# WSCF90090 

Project Number S09-002 

Original 

90088011 

90088011 

90090008 

90090008 

Test 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

Hexavalent chromium Discrete Analyzer 

3004.1.1084.3 
ReportlD: 90090 



Method Reference 

Attention 
Department 

Michael Neely 
Inorganic 

Group # WSCF90090 

Project Number S09-002 

The results provided in this report were generated using the following WSCF Laboratory procedures. For your convenience, this table provides a listing of the regulatory, industry methods or HEIS 
methods that are referenced by each of these WSCF procedures. Please note that the most recent version of the regulatory or industry method is listed here even though WSCF procedure may reference 
an older version of the method. Also, a reference to a regulatory or industry method here does not necessarily indicate a verbatim implementation of that method. 

LA-265-403 Hexavalent Chromium Analysis 

EPA SW-846 7196A 
HEIS 7196_CR6 

Hexavalent Chromium 
Hexavalent Chromium 

Note: A complete list of WSCF analytical procedures and reference regulatory or industry methods is available online at http:/lwww7.r1 .gov/rapidweb/AS-D0Uindex.cfm 
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WSCF Analytical Results Report 

Attention Michael Neely 
Department Inorganic 

Sample # 90090001 

SAF# S09-002 

Sample ID B 1YK41 

Test Performed CAS# Method RQ Result 

Cr(VI) 

Hexavalent chromium 18540-29-9 LA-265-403 0.0134 

MDL= Minimum Detection 
RQ = Result Qualifier 
TP Err = Total Propagated 
OF = Dilution Factor 
+ - Indicates more than nine qualifier 

March 05, 200916:03:41 

B - Analyte < the RDL but>= the IDL/MDL. (Inorganic) 
C - Analyte was found in the Associated Blank. (Inorganic) 
D - Analyte was reported at a secondary di ltution factor. 
E - Analyte is an estimate, see comment section. 
N - MS and/or MSD sample recovery outside control limits. 

Page 10 of 38 

TP Err Units 

mg/L 

Group# WSCF90090 

Project Number S09-002 

Matrix 
Sampled 

Received 

DF 

WATER 

02/18/09 

02/18/09 

MDL 

0.0020 

PQL 

0.0050 

U - Analyzed for but not detected above limiting criteria . 
X,Y or Z - See comment detail and/or narrative. 

Analyzed 

02/18/09 

3004.1.1084.3 
Report ID: 90090 



WSCF Analytical Results Report 

Attention Michael Neely 
Department Inorganic 

Sample # 90090002 

SAF# $09-002 

Sample ID B1YK42 

Test Performed CAS# Method RQ Result 

Cr(VI) 

Hexavalent chromium 18540-29-9 LA-265-403 u <0,0020 

MDL= Minimum Detection 
RO = Result Qualifier 
TP Err = Total Propagated 
OF= Dilution Factor 
+ - Indicates more than nine qualifier 

March 05, 2009 16:03 :42 

B -Analyte < the RDL but>= the IDL/MDL. (Inorganic) 
C - Analyte was found in the Associated Blank. (Inorganic) 
D - Analyte was reported at a secondary diltution factor. 
E - Analyte is an estimate, see comment section. 
N - MS and/or MSD sample recovery outside control limits. 

Page 11 of38 

Group# WSCF90090 

Project Number S09-002 

Matrix WATER 

Sampled 02/18/09 

Received 02/18/09 

TP Err Units OF MDL PQL 

mg/L 1 0.0020 0.0050 

U - Analyzed for but not detected above limiting criteria. 
X,Y or Z - See comment detail and/or narrative. 

Analyzed 

02/18/09 

3004.1.1084.3 
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WSCF Analytical Results Report 

Attention Michael Neely 
Department Inorganic 

Sample# 
SAF# 
Sample ID 

90090003 

S09-002 

B1YK56 

Test Performed 

Cr(VI) 

CAS# Method RQ Result 

Hexavalent chromium 18540-29-9 LA-265-403 0.0561 

MDL= Minimum Detection 
RQ = Result Qualifier 
TP Err = Total Propagated 
OF = Dilution Factor 
+ - Indicates more than nine qualifier 

March 05, 2009 16:03:42 

B - Analyte < the RDL but>= the IDUMDL. (Inorganic) 
C - Analyte was found in the Associated Blank. (Inorganic) 
D - Analyte was reported at a secondary diltution factor. 
E -Analyte is an estimate, see comment section. 
N - MS and/or MSD sample recovery outside control limits. 
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TP Err Units 

mg/L 

Group# WSCF90090 

Project Number S09-002 

Matrix 
Sampled 
Received 

DF 

WATER 

02/18/09 

02/18/09 

MDL 

0.0020 

PQL 

0.0050 

U - Analyzed for but not detected above limiting criteria. 
X,Y or Z - See comment detail and/or narrative. 

Analyzed 

02/18/09 

3004 .1.1084.3 
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WSCF Analytical Results Report 

Attention Michael Neely 
Department Inorganic 

Sample # 90090004 

SAF# 109-021 

Sample ID B1YHB4 

Test Perfonned CAS# Method RQ Result 

Cr(VI) 

Hexavalent chromium 18540-29-9 LA-265-403 0.104 

MDL = Minimum Detection 
RQ = Result Qualifier 
TP Err= Total Propagated 
OF = Dilution Factor 
+ - Indicates more than nine qualifier 

March 05, 2009 16:03:42 

B - Analyte < the RDL but >= the IDUMDL. (Inorganic) 
C - Analyte was found in the Associated Blank. (Inorganic) 
D - Analyte was reported at a secondary diltution factor. 
E - Analyte is an estimate. see comment section. 
N - MS and/or MSD sample recovery outside control limits. 
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TP Err Units 

mg/L 

Group# WSCF90090 

Project Number S09-002 

Matrix 
Sampled 
Received 

DF 

WATER 

02/18/09 

02/18/09 

MDL 

0.0020 

PQL 

0.0050 

U - Analyzed for but not detected above limiting criteria. 
X,Y or Z - See comment detail and/or narrative. 

Analyzed 

02/18/09 

3004.1.1084.3 
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WSCF Analytical Results Report 

Attention Michael Neely 
Department Inorganic 

Sample # 90090005 

SAF# 109-021 

Sample ID B1YHB6 

Test Performed CAS# Method RQ Result 

Cr(VI) 

Hexavalent chromium 18540-29-9 LA-265-403 u <0.0020 

MDL= Minimum Detection 
RQ = Result Qualifier 
TP Err= Total Propagated 
OF= Dilution Factor 
+ - Indicates more than nine qualifier 

March 05, 2009 16:03:42 

B - Analyte < the RDL but >= the IDL/MDL. (Inorganic) 
C -Analyte was found i_n the Associated Blank. (Inorganic) 
D -Analyte was reported at a secondary diltution factor. 
E -Analyte is an estimate, see comment section. 
N - MS and/or MSD sample recovery outside control limits. 
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TP Err Units 

mg/L 

Group # WSCF90090 

Project Number S09-002 

Matrix 
Sampled 

Received 

DF 

WATER 

02/18/09 

02/18/09 

MDL 

0.0020 

PQL 

0.0050 

U -Analyzed for but not detected above limiting criteria. 
X,Y or Z - See comment detail and/or narrative. 

Analyzed 

02/18/09 

3004.1.1084.3 
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WSCF Analytical Results Report 

Attention Michael Neely 
Department Inorganic 

Sample# 
SAF# 
Sample ID 

90090006 

109-021 

81YHJ2 

Test Perfonned 

Cr(VI) 

CAS# Method RQ Result 

Hexavalent chromium 18540-29-9 LA-265-403 0.181 

MDL= Minimum Detection 
RQ = Result Qualifier 
TP Err= Total Propagated 
DF = Dilution Factor 
+ - Indicates more than nine qualifier 

March 05, 2009 16:03:42 

B - Analyte < the RDL but >= the IDL/MDL. (Inorganic) 

C - Analyte was found in the Associated Blank. (Inorganic) 

D - Analyte was reported at a secondary diltution factor. 

E - Analyte is an estimate, see comment section. 

N - MS and/or MSD sample recovery outside control limits. 
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TP Err Units 

Group# WSCF90090 

Project Number S09-002 

Matrix 
Sampled 
Received 

OF 

WATER 

02/18/09 

02/18/09 

MDL PQL Analyzed 

mg/L 0.0020 0.0050 02/18/09 

U - Analyzed for but not detected above limiting criteria . 
X,Y or Z - See comment detail and/or narrative. 

3004 .1.1084.3 

Report ID: 90090 
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WSCF Analytical Results Report 

Attention Michael Neely 
Department Inorganic 

Sample # 90090007 

SAF# 109-021 

Sample ID B1YHJ4 

Test Performed CAS# Method RQ Result 

Cr(VI) 

Hexavalent chromium 18540-29-9 LA-265-403 0.0107 

MDL= Minimum Detection 
RQ = Result Qualifier 
TP Err= Total Propagated 
OF = Dilution Factor 
+ - Indicates more than nine qualifier 

March 05, 200916:03:43 

B -Analyte < the RDL but>= the IDL/MDL. (Inorganic) 

C - Analyte was found in the Associated Blank. (Inorganic) 

D -Analyte was reported at a secondary diltution factor. 

E -Analyte is an estimate, see comment section. 

N - MS and/or MSD sample recovery outside control limits. 
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Group # WSCF90090 

Project Number S09-002 

Matrix WATER 

Sampled 02/18/09 

Received 02/18/09 

TP Err Units DF MDL PQL 

mg/L 1 0.0020 0.0050 

U -Analyzed for but not detected above limiting criteria . 

X,Y or Z - See comment detail and/or narrative. 

Analyzed 

02/18/09 

3004.1.1084.3 
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WSCF Analytical Results Report 

Attention Michael Neely 
Department Inorganic 

Sample # 90090008 

SAF# 109-021 

Sample ID B1YHJ5 

Test Performed CAS# Method RQ Result 

Cr(VI) 
Hexavalent chromium 18540-29-9 LA-265-403 81 0.00240 

MDL= Minimum Detection 
RQ = Result Qualifier 
TP Err= Total Propagated 
OF= Dilution Factor 
+ - Indicates more than nine qualifier 

March 05, 2009 16:03:43 

B - Analyte < the RDL but>= the IDL/MDL. (Inorganic) 
C - Analyte was found in the Associated Blank. (Inorganic) 
D - Analyte was reported at a secondary diltution factor. 
E - Analyte is an estimate, see comment section. 
N - MS and/or MSD sample recovery outside control limits. 
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TP Err Units 

mg/L 

Group # WSCF90090 

Project Number $09-002 

Matrix 
Sampled 
Received 

DF 

WATER 

02/18/09 

02/18/09 

MDL 

0.0020 

PQL 

0.0050 

U - Analyzed for but not detected above limiting criteria. 
X,Y or Z - See comment detail and/or narrative. 

Analyzed 

02/18/09 
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WSCF Analytical Results Report 

Attention Michael Neely 
Department Inorganic 

Sample # 90090009 

SAF# 109-021 

Sample ID B1YHJ6 

Test Performed CAS# Method RQ Result 

Cr(VI) 

Hexavalent chromium 18540-29-9 LA-265-403 u <0.0020 

MDL= Minimum Detection 
RQ = Result Qualifier 
TP Err = Total Propagated 
OF = Dilution Factor 
+ - Indicates more than nine qualifier 

March 05, 2009 16:0343 

B - Analyte < the RDL but>= the IDL/MDL. (Inorganic) 
C -Analyte was found in the Associated Blank. (Inorganic) 
D - Analyte was reported at a secondary diltution factor. 
E -Analyte is an estimate , see comment section . 
N - MS and/or MSD sample recovery outside control limits. 
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TP Err Units 

mg/L 

Group# WSCF90090 

Project Number S09-002 

Matrix 
Sampled 
Received 

DF 

WATER 

02/18/09 

02/18/09 

MDL 

0.0020 

PQL 

0.0050 

U -Analyzed for but not detected above limiting criteria. 
X,Y or Z - See comment detail and/or narrative. 

Analyzed 

02/18/09 

3004.1.1084.3 
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WSCF Analytical Results Report 

Attention Michael Neely 
Department Inorganic 

Sample # 9009001 0 

SAF# 109-021 

Sample ID B1YHH3 

Test Performed CAS# Method RQ Result 

Cr(VI) 

Hexavalent chromium 18540-29-9 LA-265-403 0.0795 

MDL= Minimum Detection 
RQ = Result Qualifier 
TP Err= Total Propagated 
OF = Dilution Factor 
+ - Indicates more than nine qualifier 

March 05, 2009 16 03:43 

B - Analyte < the RDL but >= the IDL/MDL. (Inorganic) 
C -Analyte was found in the Associated Blank. (Inorganic) 
D - Analyte was reported at a secondary diltution factor. 
E -Analyte is an estimate, see comment section. 
N - MS and/or MSD sample recovery outside control limits. 
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TP Err Units 

Group# WSCF90090 

Project Number S09-002 

Matrix 
Sampled 
Received 

DF 

WATER 

02/18/09 

02/18/09 

MDL PQL Analyzed 

mg/L 0.0020 0.0050 02/18/09 

U -Analyzed for but not detected above limiting criteria . 
X,Y or Z - See comment detail and/or narrative. 

3004.1.1084.3 
Report 10: 90090 
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WSCF Analytical Results Report 

Attention Michael Neely 
Department Inorganic 

Sample# 
SAF# 
Sample ID 

90090011 

109-021 

B1YHH1 

Test Performed 

Cr(VI) 

CAS# Method RQ Result 

Hexavalent chromium 18540-29-9 LA-265-403 D 2.22 

MDL= Minimum Detection 
RQ = Result Qualifier 
TP Err = Total Propagated 
OF = Dilution Factor 
+ - Indicates more than nine qualifier 

March 05, 200916:03:44 

B - Analyte < the RDL but >= the IOL/MDL. (Inorganic) 
C -Analyte was found in the Associated Blank. (Inorganic) 
D - Analyte was reported at a secondary diltution factor. 
E - Analyte is an estimate, see comment section. 
N - MS and/or MSD sample recovery outside control limits . 
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TP Err Units 

mg/L 

Group# WSCF90090 

Project Number S09-002 

Matrix 
Sampled 
Received 

OF 

9.3 

WATER 

02/18/09 

02/18/09 

MDL 

0.17 

PQL 

0.43 

U - Analyzed for but not detected above limiting criteria . 

X,Y or Z - See comment detail and/or narrative. 

Analyzed 

02/18/09 

3004.1.1084.3 
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WSCF Analytical Results Report 

Attention Michael Neely 
Department Inorganic 

Sample# 90090012 

SAF# 109-021 

Sample ID B1YHD7 

Test Performed CAS# Method RQ Result 

Cr(VI) 

Hexavalent chromium 18540-29-9 LA-265-403 D 1.11 

MDL= Minimum Detection 
RQ = Result Qualifier 
TP Err = Total Propagated 
DF = Dilution Factor 
+ - Indicates more than nine qualifier 

Marcil 05, 200916:03:44 

B -Analyte < the RDL but>= the IDL/MDL. (Inorganic) 

C - Analyte was found in the Associated Blank. (Inorganic) 

D - Analyte was reported at a secondary diltution factor. 

E - Analyte is an estimate, see comment section. 

N - MS and/or MSD sample recovery outside control limits . 
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Group # WSCF90090 

Project Number S09-002 

Matrix WATER 

Sampled 02/18/09 

Received 02/18/09 

TP Err Units OF MDL PQL 

mg/L 9.3 0.17 0.43 

U - Analyzed for but not detected above limiting criteria . 

X ,Y or Z - See comment detail and/or narrative. 

Analyzed 

02/18/09 

3004.1.1084.3 
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Quality Control Report 

Attention Michael Neely 
Department Inorganic 

Group# WSCF90090 

Project Number S09-002 

QC Batch 19219 Test Hexavalent chromium Discrete Analyzer 

Associated Samples 90090001, 90090002, 90090003, 90090004, 90090005, 90090006, 90090007, 90090008, 90090009, 90090010, 90090011 , 
90090012 

Original RPO 
Analyte CAS# Found QC Found Units % Recov Limits RPO Limit RQ 

BLANK QC Sample #4442 

Hexavalent chromium 18540-29-9 <0.0020 mg/L u 
LCS QC Sample #4443 

Hexavalent chromium 18540-29-9 0.0506 mg/L 100.8 90 - 110 
DUP QC Sample #4449 

Original 90088011 

Hexavalent chromium 18540-29-9 0.0176 mg/L 0.00 20 
MS QC Sample #4450 

Original 90088011 

Hexavalent chromium 18540-29-9 0.0726 mg/L 103 85 - 115 
LCS QC Sample #4453 

Hexavalent chromium 18540-29-9 0.0506 mg/L 100.8 90 - 110 
DUP QC Sample #4454 

Original 90090008 

Hexavalent chromium 18540-29-9 .0024 0.00380 mg/L 45.20 20 * 81 
MS QC Sample #4455 

Original 90090008 

Hexavalent chromium 18540-29-9 .0024 0.0589 mg/L 105.8 85 - 115 
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Analyzed 

02/18/09 

02/18/09 

02/18/09 

02/18/09 

02/18/09 

02/18/09 

02/18/09 
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Analytical Comment Report 

Attention Michael Neely Group# WSCF90090 

Project Number S09-002 

!90090008 B1YHJ5 

Department Inorganic 

Analyte Hexavalent chromium - Hexavalent chromium Discrete Analyzer 

[1] Duplicate is flagged for RPO out-of-limits. RPO does not apply to samples concentrations below the calibration range. RPO is 
calculated on measured values and not applicable for a result below the RDL. 

I Quality Control Comments 
Department Inorganic 

4454 B 1 YHJ5(90090008DUP) 

Analyte Hexavalent chromium - Hexavalent chromium Discrete Analyzer 
(1] Duplicate is flagged for RPO out-of-limits. RPO does not apply to samples concentrations below the calibration range. 

RPO is calculated on measured values and not applicable for a result below the RDL. 
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Sample Receipt 

March 05 , 2009 16:03 :51 

ATTACHMENT4 

SAMPLE RECEIPT 

Consisting of 15 pages 
Including cover page 
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Sample Receipt 

Waate Sampling and Characterization Facility 
P.O. Box 1970 S3-30, Richland WA 99352 

Phone: (509) 373-7004/FAX: (509) 373-7134 

ACKNOWLEDGEMENT OF SAMPLES RECEIVED 

WSCF Laboratory 
PO Box 1000 S3-30 
R ichland, WA 99352 

ATTN : Michael Neely 

Customer Code : 

PO#: 

Work Order # : 

Profile# : 

Proj . Mgr.: 

Phone : 

CHPRC 

131280 

90090 

S09-002-4 

The following samples were received from you on 2/ 18/2009 1 :00:00 PM. They have been scheduled for the 
tests listed beside each sample . If this information is incorrect , please contact your service representative . 
Thank you for using Waste Sampling and Characterization Facility. 

Sample# Sample ID 

90090001 B1YK41 

90090002 B1YK42 

90090003 B1YK56 

90090004 B1YHB4 

90090005 B1YHB6 

90090006 B1YHJ2 

90090007 B1YHJ4 

90090008 B1YHJ5 

90090009 B1YHJ6 

90090010 B1YHH3 

90090011 B1YHH1 

W e d nesda y. F e bru ary 18 . 2 0 09 7 .4 9 ·13 PM 

March 05, 2009 16:03 :32 

Matrix 

Tests scheduled 

WATER 
CR6DA-W 

WATER 
CR6DA-W 

WATER 

CR6DA-W 

WATER 
CR6DA-W 

WATER 
CR6DA- W 

WATER 
CR6DA-W 

WATER 
CR6DA·W 

WATER 
CR6DA-W 

WATER 
C R6DA-W 

WATER 
CR6DA-W 

WATER 
CR6DA-W 

Page 1 of 14 

Page 25 of 38 

Collected 

2/18/2009 08 :21 

2/18/2009 07:30 

2/ 18/ 2009 09:17 

2/18/2009 09:17 

2/18/2009 12:09 

2/18/2009 10:20 

2 / 18/2009 10:41 

2/18/2009 10: 15 

2/ 18/2009 1 O: 15 

2/18/2009 10:30 

2/18/ 2009 11 :54 

Received 

2/18/2009 13 :1 

2/18/2009 13:( 

2 /18/2009 13 :( 

2/18/2009 13:( 

2/18/2009 13 :1 

2/18/2009 13:1 

2/ 18/2009 13:< 

2/18/2009 13:( 

2/18/2009 13:( 

2/18/2009 13:! 

2/18/2009 13: ! 

3004.1.1084.3 
Report ID: 90090 

Group # WSCF90090 



Sample Receipt 

90090012 

Waste Sampling and Characterization Facility 
P.O. Box 1970 S3-30, Richland WA 99352 

Phone: (509) 373-7004/FAX: (509) 373-7134 

81YHD7 WATER 2/18/2009 12:32 
CRBDA-W 

Test Acronym Description 
Test Acronym Description 

CR6DA-W Cr6 (W,Discrete analyzer) 

Wocl nosd;, y, F ebrua ry 18 . 2 009 7 :49:14 PM Page 2 or 14 

March 05, 2009 16:03:32 Page 26 of 38 

2/18/2009 13:! 

3004 .1.1084.3 
Report ID: 90090 

Group # WSCF90090 
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B1YK•I o~I w Nt·&1 ~I bS<Xl-ml tG 7196_CR6: Hexavalent Chrcmium (1) 24Houi, Cool-4C 
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CHPRC 
CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST S09-002-5 
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CHPRC 
CHAIN OF CUSTODY/SAt'dPLE ANALYSIS REQUEST S09-002-I 51 
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CHPRC CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 109-021-2 
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CHPRC CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 109-021-8 
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CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST l09-021-76 
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CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 109-021-80 

l'lge l of l 

tolltt1« OJSpaiw- Colltltllli.arslu hlioliont No. MSIN FA.~ 
r-...... 111:~.:. ,OQ_,,,._ '"" 

~.U l<o. l,A1M11., 
~aal)(ine Oriti• Purt~llt Ordtr/C111rir Co. 

IM./ll l u • ..r...1 ~~ • . 
Proitcl Tidr !-"l~~ •I .U\A. 1q J 17 ct Chetr No. ' i.£,-o) \ T,-. 

11\il[U IHA/ln\ trlll> tr • DV OIIN> 

1., : ___ ... ... _11 ... , 

Mttllo4 of 5'1-at Bill or Lldioe/Air Bill No. ,,.,_J,. ~-'· 1, ~ r-. v.~:.,. 

l'rococol Priority: 24 Hours PRIORITY OfTskt Pro,t rtv No. 
r-.:,n • 

l'O§IBLE SAllPl[H47A~EMARKS SPOCIAL l~STRUC.TIO~S lloldlin,r Total Activilv fa tttUlliM: Yes 111'1 No L 
tt " (ont.aSI, Ra.dtOldiw. MaeriJl II cna:nlutOu that ar. nc, ,e~Jltd &:,, tnn!pCltJlion pa' 1q CA. b111 u IOf 1110 Am Gmn b C.nwl,,lg,, lliomuboo ,.,,. applits 

njeas,1,1, pedlCE Onler l«lll l ( I 9'lM99l) 

~No La> ID • Dale Time Neffypc CO!lainn Sample Anal~is Holding Time Prcs1m1ivc 

B1YHJ4 OvJ w 1- \'bvt I tHI 1J<500-ml aG 7196_CR6: Hexavalent CtYonwm (1) 2• Hoors Cool-,IC 

\ 

"' \ 
'\ 

' 
\ I n 
\I !,\f.. 

\ 

\ -
.f ~-"' "- I ll'lll\ I 

l "'- ~"MIIJ 
I'-.. 

"" '\. , J 
-_.., ---- ........ I 

/" I 
Rd~~~~~ F£B 182~g' RectMCl&J '~ , P7" L )! l~B 1°82~f(M Maril • 

iJ. i._h/,,' . { lf\j /".; s • Sill ns • llnrnWd 

RlmQ!iftd ft9 " "9 

- ~ Di r/Tirle Recti,cdlly 1 {_) U Dtldlm SF. - Soi11eot nl. • llron l.ini 

t ~ • Soi.I ., -= TI~.e 
~-- - SI IIK WI • 'Nil'< 
w - w,- I. • 1,oiict 

iul~By llilc1Tl!IC R«aMdlly llalr/Tirllc 0 • (ij V • Vc.ctoriM 
A -~ X = lllltr 

Rd...,iw.lRv n~.JT'..,. ~,,,iw,f Rv n.w1.., 

0 
':I' 
!!. 
:::J 

a 
0 
C 
(I) ... 
0 
0. 
'< 

CJ) 
I» 
3 

"t, 

ci' 
:;o 
Cl) 
(') 
Cl) 

"t, -



s:: 
"' 0 
:;T 

0 
!" 
N 
0 
0 
<O 

m 1l ~ 
" 0 "' " C. 

c...> " ~ w 0 c...> " S, 
C. 

" '< ,,. 
11 
rn 
g 
iii 
'< 
00 
,o 
0 
0 
t!) 

:-:' 
tn 
en 
0 ---, 
1l 
;;: 

"'C 
Q> 
co 
(II 

c...> 
.:,. 

Q, 
c...> 
co 

C.O.C., 

CHPRC CHAlN OF CUSTODY/SAMPLE ANALYSIS REQUEST 109-021-84 

Plgt ! or ! 

ICollttlor KE tlamlt0l1 COllldiRfOllffltr T tleobtoe ~ o. \ MSIN FAX 
fl , •• ~•; ··· <M.17k.?11, R 

~rNo. '-"' 11 
"' Samab1 Orieln 'Punbsw Ordtr/Cbarrr (()"-

,no nit u_,_, ~•• 
,roitdTitlt 

lllsll"' U 1::1\0 'fl /{}If kt 0.rst No'{ w- ( ~ ,nnnJT IU/1/l\ FFRR II ARY iMO _, 
""-'--~"ft"·"' M,nod of sAitllnl~t --- !Bill ol ltdi 1t1Air BiH No. 

' , .. 
" . 1, - · r:.w.v.i.,..i. 

Prototol Priority: 24 Hours PRIORITY OO!ite P11111Cr1Y No. "' r'n rr A 

IPO~IILE SAMPLE IUZARDS,11DIARKS SPECIAL l~STRUCTIONS llokl TIKI! Total Activitv Eumt)tion: Yes ~ ~ 
" "CMuios Ramoa<htMa1CNl1t """""'11U<tn1l:r, n<ll "fll)Jlol"rl,,.....,..,U,Oll fl'l d9CFR 1M1 """ 100 Ar~ f rt0erEOI tno..1«181' l,fmnation F!ml ljlpiet 

r,~mbk "1 DOE Ck,J,r 14&1.S (l'M'199:1) 

SanplcNo Lai> lit . Dile Time NdfYIX Cootairler S~cAna1}1is ttildi~g Time fmcrvativc 

B1YHJ5 (~i w 2d·ftf 1c,ie, 1xSOO-ml aG 7196_CR6: HexaYaler( Ch,omi,m (11 24 Hou111 COlll-4C 

' " ' '\ '\.. 
"' 'No 

l ai.v I ,~ ---, «-1 Ill lltll 1 

'°' Ill 
l 1 ~__j 

"' ', ' 
"' -

'\. I ) 

' / 
~ 

"- / 
Rt~~~ in.[~ 18 2009~)~) ~11'.:Ci1td 8y Pfot ~ /lh. Dat!lf1111< ? Mauix • 

·v,(_ 1-r, / --;1,d JEB · 1 8 2009 M!:i s = Stil flS • llrno Sci.I 

RdiJ1'iindBi Dite'f~ RCl.™d By 
,_..,. vv Dl!flm SF. • '8'ane!I Ill. • ll:unl.iraoi 

so • ~"1 T = l MW! 
/',1 , - Sltn!t WI "' V.'irr 
w • W11Tr I. - l .W,nri 

R!li11qai,ned By Dztdfrne ~~ wdBy IlaltfTIID! 0 = (1j V • v,ea.,;.,,, 
A • ~ r X • fllhc: 

Relilwni!l-td Bv D11e'fine lleceiu<! Bv Dio/Tinl1 

0 
::r 
!!. 
:] 

2. 
0 
C 
Ill .. 
0 
a. 
'< 

CJ) 
I» 
3 

"C 
c6" 
::a 
~ ~
"C -



G') 
0 
-§ :lJ 

:!: 
II) 

~ 
0 u, 

"' g ~I ~ ~ ~ cg ~ 
t,J ~ "' 
c.,J _. ~ 
t,J O ., 

"O 
QI 

cg 
t,J 
u, 

s. 
t,J 
Cl> 

I 

- '<. 
,. -n 

r, 

~ 
~ 
~ 

cc 

"' 0 
0 
(!l 

~ 
{J1 
{J1 

6 .... 
1l 
~ 

* .g t,J ;:E O 0 
(/) ::i. 0 

(")Q~ 
"Tl ... 
<D <D ~ 
00° 
0 0 er, 
<D <D :l'-
00 W 

i 
" -I!'. 

c.o.c # 
0 
::r 

ClfPRC CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST l09-021-85 !!. 
C/) ::::, 

..... ~ l of ! 
Colkcta KEHar!trin Co1ll ttlRtftukr TdtDlioHNo. \!!SIN FAX - -~ n....111;~,;. , m.111.. ••" 

~AF No. .,,. ·-
S..11pli1e Or\Qln Pun:but Ordtr/Chl'l!I Codt~ 

lllll 01 1 u •• ,.., ~; .. 

Prnicdlitk HNF ... UIA.... / - rtC.hr:slNo{r~I/ Tm¾ ~/l 
llW'MH //1/'l\ l+AA l1AQ'"71111Q , .•• -2!_~ 

"-'- -· ~ T.n • hi ~ktbod ol SbillllKnt Bill ol L111 inl!IAir Bill No. "'\ I n,_,_,. __ ,:.. Id' ,: .. ,,u.,i. 

0 I» .... 3 
0 "E.. C CD 1/1 

::0 .. 
0 CD a. (') 
'< ~-

"C -
~rotocol 

Priority: 24 Hours PRIORITY Off1i1, Pro,err,, No. "'-r H/"IA 

~IRLE SAMPLE ILUARawEMARkS SPECIAL INSillUCTIONS llold Ti111t Tow Adivilv Etcmoti<1r Yes ti No L 
" 

11 Cmlaim Radmoai-, MalcNl ,1 co!C<l'ln- Ilia, 11< n~ ~ol br 1<a11.ipat1riM per l9 CFR tu "' ool 100 Arm r ..... 11r 1:now'dt,< lnfonnili<,1 fonnwits. 
cbs,l,lepr, OOE [\ilc,- ~B(l99M'l'l1) 

51111plc No. Lill IO . I:me 7imc No'f YJ)C Qruine, Sanlple Anaf)5is Hokling lime Prcicmtive 

B1YHJ6 odt w ~-If ,,, / (,;/C:- 1x500-rnL aG 7106_CR6: Heitavalent Ctwomiur1 (1) 24 Houri CooJ...4C 

\ ~ 

'\ 
"-

'\ 
'\_ 

\ r -- I 

\ ' lll:14.111 
\ '(/ t 

I --
\.} II!.. 
/X/'~ , 

I '\ 

" ' ~ /J 

"-- V 

"' / R,r~ .. Prill r j{ 
h:Jtt, , a zoogi ~-) R~i~By ~ 7(( . . ()ar,rlille Maril • 

/,<..,H ,r , -.,,/ (t-J.K, ~IIV / ') CC r.MPCr. i,~ s 
= ~· 

ns = [),,., Sil" 

Rc!i,q,i;hc(I 81 CM,,Tin, Rmil'edBy ../ (_)~ D31:1Tn s, = Sc:d11tlt 111. • Im:, l,ni 
~ = S.I~ T = r"'" 
SI. • Sldrc 111 • Win, 
W • 111.,,,. I. • I.no:.! 

Rtlilqa irlredBy n:...rme ReotM<!Bv O.wlille 0 • Oil V = Vto<blilln 
A = Ai: X = Ohtf 

R,linoui;J,cd B, IM~T.., Re«iltt!B, Dse'lune 



:s:: 
Ill 

g. 
0 

-"' 
N 

8 
<D 

1J ~ 
~ ., a, 

<O C. 0 
" ::, {,J 
~ " w ,; ~ 

C. 
{,J 

0 .. 
- '<. ~ .. 
~ "Tl 

ti) 
0-

2 ., 
'< 

c.o.c. # 

CHPRC 
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 109-021-60 

P~e !ofl 

f.Glltdtr Fmnan Co1tac:t1'aluesltr rtltuliote No. ~IN FAX 
~ n.- 111:1..:. (lll)_11L ,.,o 

SAfNo. S1111pll11t Oriti• Purch1t Ordn/Chnr, Codt 
rMn11 .,_,._, c •• 

ProitrlTitic 
~~tr •• _UQ ? I I I 3 lr.e Orsi No. T,mn. .. 

11'1\ t~AVlfADV WV\ r:;..'( . ,; ~ ~\t.. 
••L, ...... 4 T. ,1 .-, Mdhod ol S.h111nt --- !Iii ol udinl/Air Bl No. 

ht •--~•---"- oR. I ' ' r~ .. v..1.:.1. 

0 
-:3' 
!!. 

u, :::s 

2. m 
3 

0 ,:, 
C iD (I) 

;;o ,. 
0 CD Q. (') 
'< CD 

,:, -
~ Protoca 

Priority: 24 Hom PRIORITY OIJsite Pr1111trtv No. 
r oor1, 

"' 0 
0 
(!) 

•OS.~IBU SAMPLE IIAZARDS/Rl.\lARKS SPECIAL INSTRUCTIONS Hold 1i111t Total Activitv ExcnotiOII: Yes ~ ~ L .... I~ Arr.a C'°"'~"k""'lcd1t l!UTJlliM Form •~its 
-.J 

0, 
l}l 

6 ...... 
1J 
s: 

I ., 
Ill 

Sample No. LablD ' ,llale Tim: Ntv'f)Jt CoolJira S'°'~ Analys is fklldingTimc PrC!CIY11ivc 

B1YHH3 OJD w l./11/c1 !~Jo hSOO-ml aG 711l6_CR6: Hexavalent Chranilm (I ) 2•Hours Cool-4C 

["\_ -, 
ca 
(I) 

{,J "' a, 

Q, "' w 
0, '\ 

"' "' f\,. i.,-, I 
I\, ~ .. 

J ~ 

"/ ,: 1'-
ijl'\f o1 "' I~~ 

'\ l\ir,IJ 
I"'-. 

"'-
"' 

Dair/Tin• t1f~ M.llrix' 
G) 

I 
1 Arnu.1~1.,,. · 

FEB I a ~ = ~ii ns = llnm c;,1;~ 
{; ~ RcivedBy s~ = ~ 01. • llnrnl,;,. 
'II: u {,J SO • ~ li1 T ~ Ti~ 
::E O 0 SI • ~,nee WI • Wilr: 
en :: ~ !i lj/ • Wattr I. • fiallA 
(") 0:.. Reli,quishejBi Oalali• i ReoeiYedBy Dctlfil!l, n = Oi V = V-•• -n . . . 
<D <D ~ A = Air X = mer 
00° t l5 0 0, (0 ~ 
00(,J ~ ~ I R,1~4B, DiWTi•• ll~ivedBv Da!lrine 



~ 
QJ 

g. 
0 
_CJ! CHPRC 
I\J 
0 
0 
(0 

1l ~ m " 0 
"' (l o 
<> ~ w 
~ 0 w 
"' "' a. w 
~ ., 

'< ~ . .. ,, 

-
t ollttt• nv--· 

()fRC 
~UNo. 

1110.Jlll 

IProi,ct fitlr 
r, 
g-
C 

j rJ\VO AU y /1/?\ trllDII \R VWlll 

l<>L•----n. rl ahl 

" ~ •... q • . ' 

.;; ll'rototol 
r~11 rr • 

"' 0 
0 
<!l 

iP()SSJm.[ SA~fPL[ IIA1ARlls-tE.\IARKS .... 
~ 

"' 01 
6 --. 
"U 
;;: 

I 
-cl 

"' 10 
a, 
w 

SnpkNo. Labl0 • Otte Time 

BIYHH1 ~) ) w u,~1.1 I/IP( 
\ 

" --.J 

~ "' <,) 
(l) " "-

"" A 

"' I ; 

~ di. 
'- 1'2'"- .t.. 

-11-t "' I 

" 

Rc~ ~51"., 
Gl 

I a CtfRC 
-6 ~ RtlirQiiihcdBr 
'ltu '-" ::E O 0 
en =: ~ A 

() 0 :.... r Rt.linqu'ied By -n ... 
<O (0 ~ 
00° 
0 0 a, ! <O <O ~ 

I Rc!mi1!\tdB~ oo w 

~O.C.# 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST [09-021-56 

Page ! or ! 

r.1111ac1'Rttttsltr Tdcollatt No. " SIN FAX 
l'..ru,111:.1.:. q\Q. 1K1GCO 

S.11111he Oririo P11tb1u OrdtrlOar!f Coot 
u •• r~~i,, 

l.&11" to.I ·- 7 ( , I ~ lrtClrst No. ;~ 
S: ir l · 1 -t ,·c, 

Tu10. 

Mrt~od',l~ iOmtJ-- --•- Bin ofladina/Air Bill No. 
('~.; U .1. .-L 

PrlOltly: 24Hours FRIORITY Ofrllte Proorrtv llio. 

~PECIAL lfilRUlTION.S Hold Ti11, Total Acivitv Emmtion. Ye! l\"I N~ L 
100 A112 C,e,cator Knowltdl" lnfamatiOI Fo1111 'l'lJlic; 

No'Type unain~ Snpk Anal}!ii Holding Time Pmervl ive 

1x500-ml aG 7196_CR6: Hexava len1 CtromiHm (1) 24 Hours Cooi-• C 

I-•-- I 

"' I ILrill I 

"" \ 
"" 

~atnx • 

s , Soil OS • On111Wri 
SF. • Soi1it,e,r Ill . • lh•l•10 
~o = ~ id T Cr-
SI. - Sho,lu V.1 • \I'm, 
w - w • ., l. • l.im:xl 

Olll•Tino Rec<isedBy 1-'Jim, 0 = Oil V - \'tf"!btifll 
A = A• X . oo., 

Dm,Ti1t IRec<il<>IBv ~ ... 

0 
':1' 
!!. 
:::J 

a 
0 
C 
(II ... 
0 a. 
'< 

en 
I) 

3 
,:, 
i'" 
::0 
(1) 
n 
(1) 

-a· -



;: 
QJ 

~ 
0 
Y' 

"' 0 
0 
<D 
~ u ~ C1> " C> '° 

(1) 
Q_ 

<.,J "' :, 
c;, .: " <.,J "' 

'?., 0. 

" .: ,: 
TI 

"' rr 
2 
" < 
(t; 

,✓ 

0 
0 
l!l 

~ 

"' (Jl 

0 

"' u 
;c: 

"U 
QJ 
(0 
(1) 

<.,J 
(X) 

s. 
<.,J 
(X) 

G) 

a 
C 

:0 "Cl 
'II: .g <.,J 
:E O 0 
en :: ~ r • 
(') 0 :.a. it ,, ... 
<D <D ~ 
00° fi 0 0 a, 
<D <D ~ 
00<.,J ! ~ 

c.o.c.' 
CHPRC CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 109-021-30 

PaJ 1 or ! 

~olkdlr ~ Coataculmtsltr :r tlcolioat No. MSIN HX 
n.,, w:.i~. lflQ.11/,.'illl 

SAFSo. S11noli111 Oritin l'u,u1w Ordcr/Ch1rtf Code 
li\0Jl11 11 •• r...1 t;,, 

IProicd Title HNF-N-SM- 21 I 13 ·c•Ck~No. ~ Tea. 
1Mll'DAIA\l/ln\ 1:1:Rl>IIAO\' '°"" -~< - 1-0i<o 

i<• :-JTa/1_.I Mrt!MMI of SIJiomtnt l!ill ofudi1r/Air Bill No. 
'"' " • J.l'\l , r~.,, v,1,;,1, 

Protocol 
Priority: 24 Hours fRIORITY Olflit• Proorrtv :'lo. 

('f.Rl'l A 

~1111..ESAMPU: IIAlARDSIR~MARKS SPEaAL INSTRUCTIO~ Hold Ti11t Total Acti~ilV E:ianotioll: Yes ~ No c.. 

,. " Cool>"" ludnodi-.< Malei~lf "'"'"'tram Jl,;11., nc,n,roJ•td ixlta,pm,rieo p,r49 ~Fl IM~ U? ROI 100 Am C....-1'.Mw~dgr l""""'"on Folffl ~it! 
r,lewbl,p,r!X;EOr.i« l400.3(19'JO/lm) 

--
SnpleNo. Lab ID • Oltt Time No'T ypc Corlain:1 Sample A1181~1s Holding TI!nt Prcsmativt 

B1YHD7 c)1~ w Jl,r o1 /JJ'J.- 1x500-ml aG 7196_CR6: He>cavalenl Clromium (1) 24 Hoon Cool-4C 

'\ 
"-
" ' '-

~ 

" 
"" " .\ 
'j 
, ~~ 
WO! "-

"-
I"-. 

"' r,,,nn I 
~ I lWlll 

"' 
Xcli'lu~1,Jtal OtWfnt/)<;'f' . Dlll!flir,/ Jf( ~!mix• 

FEB 18 ZOii v- s = Sol ().I; = ()un~d 
~F. .,. w-,ur Ill . - IJnlfflf.iBtl lll~ine w • S.li,! T = 1 ...... 
~I. = ~Im: WI • Wine 
w = W1ta- I. = litud 

Rcllnqiiw,rnr u.wr ... C<Cn<d Hy lllllcllin: () - (ii V - Vudm 
A = Air X • Oh.-

R.elim•it....,.Rv n.,JTj,.. ,.,,...411,, li..llimt 

0 
=r 
!!. 
:::J 

2. 
0 
C 
(II .... 
0 
ll. 
'< 

en 
m 
3 ,, 
m 
:;tJ 
CT) 
(') 
CT) ,, -


