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J.E. Trechter 
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S3-30 
E6-35 

Subject: FINAL RESULTS FOR SAMPLE DELIVERY GROlJP-WSCF20081912 

67 

Reference: 1) Letter of Instruction for Analytical Services for the Groundwater Performance Assessment 
Project and Analytical Laboratory Transition Plan, FH-0602422, September 19, 2006 

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

This transmittal contains the following information for sample delivery group WSCF20081912: 
• Cover Sheet (Attachment 1) -
• Narrative (Attachment 2) 
• Issue Resolution Form (Attachment 3) 
• Analytical Results (Attachment 4) 
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M4W41-SLF-08-1114 

A TI ACHMENT 1 

COVERSHEET 

Consisting of 2 pages 
Including cover page 
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SAF# 

l08-059 

W0B-009 

Report Date: 30-sep-2008 

Group#: WSCF20081912 

Report WGPPS/5.3 

WSCF SAF NUMBER CROSS REFERENCE 

Group#: WSCF20081912 
Data Deliverable Date: 02-oct-2008 
Data Deliverable: Cover Sheet 

Sample ID WSCF# Matrix 

B1WXW4 W08P004328 WATER 
B1WXW5 W08P004329 WATER 
B1WY05 W08P004324 WATER 

B1X058 W08P004327 WATER 
B1X094 W08P004325 WATER 
B1X1D2 W08P004326 WATER 
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M4W41-SLF-08-1114 

ATTACHMENT 2 

NARRATIVE 

Consisting of 4 pages 
Including cover page 
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Attachment 2 
Narrative 

WSCF20081912 

Introduction 

Six groundwater samples were received at the WSCF Laboratory on September 4, 2008. 
Samples were analyzed for the analytes indicated on the attached copy of the chain of custody 
(COC) form in accordance with the Groundwater Remediation Program - Letter of Instruction, 
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 abnormalities, 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 attached chain of custody was stamped "ICED" by the WSCF 
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the 
sample container. 

Analytical Methodology for Requested Analyses 

Refer to WSCF Method References Report, pages 13 through 15, for a complete listing of 
approved analytical methods. 

Inorganic Comments 

Ammonia - The hold time requirement for this analysis was met. A Duplicate, Matrix Spike, 
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery 
group per GRP Letter oflnstruction. See page 22 for QC details. Analytical Note(s): 

• Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# 
B1WDN7 (SDG# 20081887). 

All QC controls are within the established limits. 

Cyanide - The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike 
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group per 
GRP Letter oflnstruction. See page 23 for QC details. Analytical note(s): 

• Matrix Spike and Matrix Spike Duplicate were analyzed on sample# BlXlB0 (SDG# 
20081905). 

All QC controls are within the established limits. 

ICP-MS Metals - The hold time requirements for this analysis were met. A Matrix Spike, 
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery 
group per the GRP Letter of Instruction. See page 24 for QC details. Analytical Note(s): 
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Attachment 2 
Narrative 

WSCF2008 l 9 l 2 

• Mercury - Laboratory Control Sample recovery slightly exceeded established laboratory 
limits. No flag issued. 

All other QC controls are within the established limits. 

Total Alkalinity-The hold time requirement for this analysis was met. A Duplicate and 
Laboratory Control Sample were analyzed with this delivery group per GRP Letter of 
Instruction. See page 25 for QC details. Analytical Note(s): 

• Duplicates were analyzed on samples B 1 Wl CS (SDG# 20081896, SAP# F08-098) and 
BlXIB0 (SDG# 20081905). 

All QC controls are within the established limits. 

Total Organic Halides -The hold time requirement for this analysis was met. A Matrix Spike, 
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery 
group per the GRP Letter of Instruction. See page 26 for QC details. Analytical Note(s): 

• Matrix Spikes, Matrix Spike Duplicates were analyzed on samples B 1 W2W8 (SDG# 
20081860), B1X0P4 (SDG# 20081892) and B1X0X5 (SDG# 20081907). 

• TOX - Due to a LABCORE "glitch", the time between the prep and the analysis is in 
error. Normally, the time between prep and analysis is approximately one hour before 
the first sample is analyzed in the batch. Refer to e-mails, dated 9/25/2008, from Jim 
Douglas and Gerald Ross, addressing this problem in LABCORE. 

All QC controls are within the established limits. 

Organic Comments 

Alcohol/Glycols - The hold time requirement for this analysis was met. A Duplicate, Matrix 
Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this 
delivery group per GRP Letter oflnstruction. See page 32 for QC details. Analytical Note(s) : 

• Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# 
B 1 WDW6 (SDG# 20081849). 

All QC controls are within the established limits. 

TPHD-WA-The hold time requirements for this analysis were not met. See comment below. 
A Matrix Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed 
with this delivery group. See page 33 for QC details. 

All QC controls are within the established limits. 

TPHG-WA-The hold time requirement for this analysis was met. A Duplicate, Matrix Spike, 
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery 
group. See page 34 for QC details. Analytical Note(s): 
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Attachment 2 
Narrative 

WSCF20081912 

• Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# 
BIWDNI (SDG# 20081849) 

All QC controls are within the established limits. 

VOA - The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike 
Duplicate, Blank and Laboratory Control Sample, were analyzed with this delivery group per the 
GRP Letter of Instruction. See pages 35 through 37 for QC details. Analytical Note(s): 

• Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B 1 VM85 (SDG# 
20081891). 

• Sample results that were less than the lowest calibration limit, however greater than the 
method detection limit, were J flagged. 

• Acetone, Benzene and Methylene Chloride contamination detected in the Blank was 
evaluated, and affected sample results in this batch were B flagged. 

• Acetone (Bl WY05)- Sample result was also E flagged (estimate). Sample result was 
greater than the calibration standard. 

All other QC controls are within the established limits. 

Radiochemistry Comments 

Rad Chem-There are no hold times associated with WSCF's radiochemical methods. A 
Duplicate, Matrix Spike, Blank and Laboratory Control Sample were analyzed with this delivery 
group. See pages 44 through 46 for QC details. Analytical Note(s): 

• Strontium-89/90 and 85 (tracer) - Duplicate QC was sample# B 1 WTL0 (SDG# 
20081892). 

• Tritium - Duplicate and Matrix Spike were analyzed on sample# B 1 VML2 (SDG# 
20081862). 

All QC controls are within the established limits. 

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

::rvi~,8 as ~=rifie~JY thl follSo~; signatures. 

~ <J~ rw v-.- a~d~: /J. ~ 
Scot L. Fitzgerald Pauline D. Mix 
WSCF Analytical Laboratory Manager WSCF Client Services 
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M4W41-SLF-08-1114 

AIT ACHMENT 3 

ANALYTICAL RESULTS 

Consisting of 39 pages 
Including cover page 
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WSCF 
ANALYTICAL RESULTS REPORT 

for 

GPAP 
Richland, WA 99352 

Attention: Steve Trent E6-35 

Analytical: -----L..!!~~---=----__.!.M__!..._.~rj~t"tt=--:\ic.~ r IQ/ 1 / o { 
Client Services: iJ. ,11,~ 9/4a/~6Y 

All results are reponed on an "as received" basis unless otherwise noted in the comment section. 

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. 

Report#: WSCF20081912 
Report Date: 30-sep-2008 
Report WGPP!ver_ 5.2 
GPAP Page 1 



wl3qlog v4.2 30-sep-2008 12:37:57 

Department: Inorganic 

Wl3q Worklist/Batch/QC Report for Group# WSCF20081912 

WL# S# Batch QC# Tray Type Sample# Test 
37935 1 38361 42779 LCS Total Alkalinity as mg/L CaCO3 
37935 14 38361 42779 LCS Total Alkalinity as mg/L CaCO3 
37935 24 38361 42779 LCS Total Alkalinity as mg/L CaCO3 
37935 36 38361 42779 LCS Total Alkalinity as mg/L CaCO3 
37935 44 38361 42779 LCS Total Alkalinity as mg/L CaCO3 
37935 3 38361 42779 DUP W08GR03580 Total Alkalinity as mg/L CaCO3 
37935 26 38361 42779 DUP W08P004309 Total Alkalinity as mg/L CaCO3 
37935 34 38361 42779 SAMPLE W08P004325 Total Alkalinity as mg/L CaCO3 
37935 35 38361 42779 SAMPLE W08P004326 Total Alkalinity as mg/L CaCO3 
37935 37 38361 42779 SAMPLE W08P004327 Total Alkalinity as mg/L CaCO3 

37987 3 38411 42822 BLANK Ammonia (N) by IC 
37987 11 38411 42822 BLANK Ammonia (N) by IC 
37987 1 38411 42822 LCS Ammonia (N) by IC 
37987 5 38411 42822 DUP W08P004270 Ammonia (N) by IC 
37987 6 38411 42822 MS W08P004270 Ammonia (N) by IC 
37987 7 38411 42822 MSD W08P004270 Ammonia (N) by IC 
37987 7 38411 42822 SPK-RPD W08P004270 Ammonia (N) by IC 
37987 10 38411 42822 SAMPLE W08P004329 Ammonia (N) by IC 

38031 1 38453 42860 BLANK ICP-200.8 MS All possible meta 
38031 2 38453 42860 LCS ICP-200.8 MS All possible meta 
38031 16 38453 42860 SAMPLE W08P004324 ICP-200.8 MS All possible meta 
38031 17 38453 42860 SAMPLE W08P004328 ICP-200.8 MS All possible meta 
38031 4 38453 42860 MS W08PQ04329 ICP-200.8 MS All possible meta 
38031 5 38453 42860 MSD W08P004329 ICP-200.8 MS All possible meta 
38031 3 38453 42860 SAMPLE W08P004329 ICP-200.8 MS All possible meta 
38031 5 38453 42860 SPK-RPD W08P004329 ICP-200.8 MS All possible meta 

38037 1 38458 42865 BLANK Cyanide by Midi/Spectrophotom 
38037 2 38458 42865 LCS Cyanide by Midi/Spectrophotom 
38037 5 38458 42865 MS W08P004309 Cyanide by Midi/Spectrophotom 
38037 6 38458 42865 MSD W08P004309 Cyanide by Midi/Spectrophotom 
38037 6 38458 42865 SPK- RPD W08P004309 Cyanide by Midi/Spectrophotom 
38037 14 38458 42865 SAMPLE W08P004329 Cyanide by Midi/Spectrophotom 

38044 1 38464 42873 BLANK Total Organic Halides 
38044 3 38464 42873 LCS Total Organic Halides 
38044 6 38464 42873 MS W08P004241 Total Organic Halides 
38044 7 38464 42873 MSD W08P004241 Total Organic Halides 
38044 7 38464 42873 SPK-RPD W08P004241 Total Organic Halides 
38044 12 38464 42873 MS W08P004291 Total Organic Halides 
38044 13 38464 42873 MSD W08P004291 Total Organic Halides 
38044 13 38464 42873 SPK-RPD W08P004291 Total Organic Halides 
38044 20 38464 42873 MS W08P004315 Total Organic Halides 
38044 21 38464 42873 MSD W08P004315 Total Organic Halides 
38044 21 38464 42873 SPK-RPD W08P004315 Total Organic Halides 
38044 24 38464 42873 SAMPLE W08P004329 Total Organic Halides 
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wl3qlog v4 . 2 30-sep-2008 12:37:57 

Department: Organic 

Wl3q Worklist/Batch/QC Report for Group# WSCF20081912 

WL# S# Batch QC# Tray Type Sample# Test 

42910 BLANK VOA Ground Water Protection 
42910 LCS VOA Ground Water Protection 
42910 MS W08P004273 VOA Ground Water Protection 
42910 MSD W08P004273 VOA Ground Water Protection 
42910 SPK-RPD W08P004273 VOA Ground Water Protection 
42910 SAMPLE W08P004324 VOA Ground Water Protection 
42910 SURR W08P004324 VOA Ground Water Protection 
42910 SAMPLE W08P004329 VOA Ground Water Protection 
42910 SURR W08P004329 VOA Ground Water Protection 

38142 1 38563 42988 BLANK NWTPH-GX TPH Gasoline Range 
38142 2 38563 42988 LCS NWTPH-GX TPH Gasoline Range 
38142 4 38563 42988 DUP W08P004214 NWTPH-GX TPH Gasoline Range 
38142 5 38563 42988 MS W08P004214 NWTPH - GX TPH Gasoline Range 
38142 6 38563 42988 MSD W08P004214 NWTPH-GX TPH Gasoline Range 
38142 6 38563 42988 SPK-RPD W08P004214 NWTPH-GX TPH Gasoline Range 
38142 8 38563 42988 SAMPLE W08P004329 NWTPH-GX TPH Gasoline Range 

38144 1 38564 42991 BLANK Alcohols, Glycols - 8015 
38144 2 38564 42991 LCS Alcohols, Glycols - 8015 
38144 4 38564 42991 DUP W08P004211 Alcohols, Glycols - 8015 
38144 5 38564 42991 MS W08P004211 Alcohols, Glycols - 8015 
38144 6 38564 42991 MSD W08P004211 Alcohols, Glycols - 8015 
38144 6 38564 42991 SPK-RPD W08P004211 Alcohols, Glycols - 8015 
38144 12 38564 42991 SAMPLE W08P004329 Alcohols, Glycols - 8015 

43072 BLANK NWTPH-D TPH Diesel Range (Wa) 
43072 LCS NWTPH-D TPH Diesel Range (Wa) 
43072 MS W08P004329 NWTPH-D TPH Diesel Range (Wa) 
43072 MSD W08P004329 NWTPH - D TPH Diesel Range (Wa) 
43072 SAMPLE W08P004329 NWTPH - D TPH Diesel Range (Wa) 
43072 SPK-RPD W08P004329 NWTPH-D TPH Diesel Range (Wa) 
43072 SURR W08P004329 NWTPH-D TPH Diesel Range (Wa) 
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w13qlog v4.2 30-sep-2008 12:37:57 

Department: Radiochemistry 

Wl3q Worklist/Batch/QC Report for Group# WSCF20081912 

WL# S# Batch QC# Tray Type Sample# Test 
37953 1 38377 42975 BLANK Tritium by Liq Set column prep 
37953 2 38377 42975 LCS Tritium by Liq Set column prep 
37953 4 38377 42975 DUP W08P004252 Tritium by Liq Set column prep 
37953 3 38377 42975 MS W08P004252 Tritium by Liq Set column prep 
37953 14 38377 42975 SAMPLE W08P004324 Tritium by Liq Set column prep 
37953 15 38377 42975 SAMPLE W08P004329 Tritium by Liq Set column prep 

38004 1 38425 42996 BLANK TC99 by Liquid Sein. 
38004 2 38425 42996 LCS TC99 by Liquid Sein. 
38004 4 38425 42996 DUP W08P004325 TC99 by Liquid Sein. 
38004 3 38425 42996 MS W08P004325 TC99 by Liquid Sein. 
38004 5 38425 42996 SAMPLE W08P004325 TC99 by Liquid Sein. 
38004 6 38425 42996 SAMPLE W08P004326 TC99 by Liquid Sein. 
38004 7 38425 42996 SAMPLE W08P004327 TC99 by Liquid Sein. 

38016 1 38438 43057 BLANK Strontium 89/90 
38016 2 38438 43057 LCS Strontium 89/90 
38016 3 38438 43057 DUP W08P004289 Strontium 89/90 
38016 12 38438 43057 SAMPLE W08P004329 Strontium 89/90 
38016 13 38438 43057 SURR W08P004329 Strontium 89/90 
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WSCF 
METHOD REFERENCES REPORT Department: Inorganic 

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 or industry 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 the 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-503-401 

LA-505-412 

LA-503-401: ANALYSIS OF CA TIO NS BY ION CHROMATOGRAPHY 
EPA-600/4-86-024 300.7 
HEIS 300.7 CATIONS IC - -

Dissolved Sodium, Ammonium, Potassium, and Calcium in Wet Deposition by Chemical 
Determination of Ammonium by Ion Chromatography 

LA-505-412: DETERMINATION OF TRACE ELEMENTS IN WATERS AND WASTES BY INDUCTIVELY 
EPA-600/R-94-111 200.8 DETERMINATION OF TRACE ELEMENTS IN WATERS AND WASTES BY INDUCTIVELY COUPLED PLAS 

LA-523-444 

LA-531-411 

LA-695-402 

HEIS 200.8_METALS_ICPMS Inductively Coupled Plasma - Mass Spectrometry 
HEIS RADISOTOPES_ICPMS Radioisotopes by ICP/MS 

LA-523-444: TOTAL ORGANIC HALIDES BASED ON SW-846 METHOD 9020B 
EPA SW-846 9020B 
HEIS 9020 TOX 

TOTAL ORGANIC HALIDES (TOX) 
Total Organic Halides based on SW846 Method 9020B 

LA-531-411 : ALKALINITY (TITRIMETRIC) 
HEIS 2320B Alkalinity 
Stan(lard Methods 2320B Alkalinity 

LA-695-402: DETERMINATION OF CYANIDE BY MIDIDISTILLATION AND SPECTROPHOTOMETRIC 
EPA-600/4-79-020 335.2 
HEIS 335.2 CYANIDE 

Cyanide, Total 
Cyanide, Total 

Note: A complete list of WSCF analytical procedures and referenced regulatory or industry methods is available online at 
http://www2.rl .gov/phmc/as-dol. 

Report Date: 30-sep-2008 
..a. 
WReport#: WSCF20081912 

O Report WGPPM/5.2 

""" (JI 
~ 
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WSCF 
METHOD REFERENCES REPORT Department: Organic 

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 or industry 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 the 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-523-443 LA-523-443: GAS CHROMATOGRAPH ANALYSIS OF GASOLINE RANGE TOTAL PETROLEUM HYDROCA 

LA-523-455 

HEIS WTPH GASOLINE 
WDOE TPH NWfPH-G 

Total Petroleum Hydrocarbons, Gasoline 
Volatile Petroleum Products Method for Soil and Water 

LA-523-455: VOLATILE SAMPLE ANALYSIS BY SW-846 
EPA SW-846 8000B DETERMINATIVE CHROMATOGRAPHIC SEPARATIONS 
EPA SW-846 8260B VOLATILE ORGANIC COMPOUNDS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

LA-523-493 

Organics 

HEIS 8260 VOA GCMS Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) 

NWTPH-Diesel and/or Gasoline 
HEIS WTPH _ DIESEL (HEIS) Total Petroleum Hydrocarbons in Diesel 
WDOE TPHD Total Petroleum Hydrocarbons in Diesel 

Organics - Alcohols, Glycols 
EPA SW-846 8015B Nonhalogenated Organics Using GC/FID 

Note: A complete list of WSCF analytical procedures and referenced regulatory or industry methods is available online at 
http:/ /www2. rl .gov /phmc/as-dol. 

Report Date: 30-sep-2008 
~ 
_,:. Report#: WSCF20081912 

O Report WGPPM/5.2 
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WSCF 
METHOD REFERENCES REPORT Department: Radiochemistry 

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 or industry 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 the 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-508-415 

LA-508-421 

LA-508-415: OPERATION OF THE PROTEAN 2-INCH ALPHA/BETA COUNTING SYSTEM FOR GROSS 
HEIS ALPHA GPC GROSS ALPHA GPC 
HEIS BETA GPC GROSS BETA GPC 
HEIS SRTOT SEP PRECIP Gfflontium 89/90 - - -

LA-508-421: OPERATION OF THE TRI-CARB MODEL 2500TR LIQUID SCINTILLATION ANALYZER 
HEIS ALPHA LSC 
HEIS BETA LSC 
HEIS TC99 3MDSK LSC - -
HEIS TRITIUM EIE LSC 

A/B Liquid Scintilillation 
A/B Liquid Scintilallation 
TC99 by Liquid Scintillation 
Tritium Liquid Scintillation 

Note: A complete list of WSCF analytical procedures and referenced regulatory or industry methods is available online at 
http:/ /www2. rl. gov /phmc/ as-dol. 

Report Date: 30-sep-2008 .... 
(11 Report I : WSCF20081912 

0 Report WGPPM/5.2 
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WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:l08-059 
Sample # W08P004324 
Client ID: B1WY05 PNNL-GPP Matrix: 

WSCF 
Test Performed CAS # Method RQ Result Unit TP Err 
ICP-200.8 MS All possible meta Prep 
ICP-200.8 MS All possible meta 
Uranium 7440-61 -1 LA-505-412 8 .98 ug/L 

MDL=Minimwn Detection Limit B - The Analyte detected in both the BLANK and the SAMPLE.(org) 

RQ=Result Qualifier J - Analyte < lowest calibration but > = MDL.(org) 

TP Err=Total Propagated Error U - Analyzed for but not detected above limiting criteria.(org) 

DF=Dilution Factor 
(» • -Indicates results that have NOT been val idated; + - Indicates more than six qualifier symbols 

0 Repon WGPP/ver. 5.2 
~GPAP 
CJ1 
.,:. 

WATER 

Unit DF 

1.00 

Group#: 
Department: 
Sampled: 
Received: 

MDL PQL 

0 .0500 

E - Analyte is an estimate, has potentially larger errors .(org) 

U - Analyzed for but not detected above limiting criteria(inorg) 

WSCF20081912 
Inorganic 
09/04/08 
09/04/08 

Analysis Date 
09/15/08 

09/16/08 
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WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:W08-009 
Sample # W08P004325 
Client ID: B1X094 PNNL-GPP Matrix: 

WSCF 
Test Performed CAS # Method RQ Result Unit TP Err 
Total Alkalinity as mg/L CaC03 
Total Alkalinity as mg/L CaC03 ALKALINITY LA-531 -411 97.0 mg/L 

MDL=Minimum Detection Limit B - The Analyte detected in both the BLANK and the SAMPLE.(orgl 

RQ=Result Qualifier J - Analyte < lowest calibration but > = MDL.(orgl 

TP Err=Total Propagated Error U - Analyzed for but not detected above limiting criteria .(orgl 

DF=Dilution Factor 
~ 
-...I • . Indicates. results that have NOT been validated; + · Indicates more than six quali fier symbols 

0 Repon WGPP/ver. 5.2 
...,.GPAP 
u, 
.,:a. 

WATER 

Unit DF 

1.00 

MDL 

1.0 

Group#: 
Department: 
Sampled: 
Received: 

PQL 

E . Analyte is an estimate, has potentially larger errors .(orgl 

U . Analyzed for but not detected above limiting criteria(inorgl 

WSCF20081912 
Inorganic 
09/04/08 
09/04/08 

Analysis Date 

09/10/08 
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WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:W08-009 
Sample # W08P004326 
Client ID: B1X1D2 PNNL-GPP Matrix: 

WSCF 
Test Performed CAS # Method RQ Result Unit TP Err 
Total Alkalinity as mg/L CaCOJ 
Total Al kalinity as mg/L CaC03 ALKALINI TY LA-531 -411 80.0 mg/L 

MDL=Minimum Detection Limit B - The Analyte detected in both the BLANK and the SAMPLE .(org) 

RQ=Result Qualifier J • Analyte < lowest calibration but > = MDL.(org) 

TP Err=Total Propagated Error U • Analyzed for but not detected above limiting criteria .(org) 

DF=Dilution Factor 
..a,. 
00 • • Indicates results that have NOT been validated ; + · Indicates more than six qualifier symbols 

o Repon WGPP/ver. 5.2 
..._GPAP 
U'I 
~ 

WATER 

Unit DF 

1.00 

MDL 

1.0 

Group#: 
Department: 
Sampled: 
Received: 

PQL 

E - Analyte is an estimate, has potentially larger errors.(org) 

U • Analyzed for but not detected above limiting criteria(inorg) 

WSCF20081912 
Inorganic 
09/04/08 
09/04/08 

Analysis Date 

09/10/08 
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------------------------------------------ ----- -~ 

WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:W08-009 
Sample# W08P004327 
Client ID: BlX058 PNNL-GPP 

WSCF 
Test Performed CAS # Method 
Total Alkalinity as mg/L CaC03 
Total Alkalinity as mg/L CaC03 ALKALINITY LA-531 -411 

RQ Result 

98.0 

Matrix: 

Unit TP Err 

mg/L 

WATER 

Unit 

Group#: 
Department: 
Sampled: 
Received: 

DF MDL PQL 

1.00 1.0 

MDL=Minimum Detection Limit 
RQ=Result Qualifier 

B · The Analyte detected in both the BLANK and the SAMPLE .(org) 

J - Analyte < lowest calibration but > = MDL.(org) 

E - Analyte is an estimate, has potentially larger errors .(orgl 

TP Err=Total Propagated Error 
DF=Dilution Factor 

U - Analyzed for but not detected above limiting criteria.(org) 

~ • - Indicates results that have NOT been validated ; + - Indicates more than six qualifier symbols 

0 Report WGPP/ver. 5.2 
-ttGPAP 
(11 
.,:. 

U - Analyzed for but not detected above limiting criteria(inorg) 

WSCF20081912 
Inorganic 
09/04/08 
09/04/08 

Analysis Date 

09/10/08 

Page 14 



WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:108-059 
Sample # W08P004328 
Client ID: Bl WXW4 PNNL-GPP Matrix: 

WSCF 
Test Performed CAS # Method RQ Result Unit TP Err 
ICP-200.8 MS All possible meta Prep 
ICP-200.8 MS All possible meta 
Lead 

Mercury 

Arsenic 

7439-92-1 

7439-97-6 

7440-38-2 

LA-505-412 U < 0 .100 ug/L 

LA-505-4 12 U < 0 .0500 ug/L 

LA-505-412 4.47 ug/L 

MDL=Minimwn Detection Limit B - The Analyte detected in both the BLANK and the SAMPLE.(org) 

RQ=Result Qualifier J - Analyte < lowest calibration but > c MDL.(org) 

TP Err=Total Propagated Error U - Analyzed for but not detected above limiting criteria .lorg) 

DF=Dilution Factor 
~ • - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols 

o Report WGPP/ver. 5.2 
-ttGPAP 
(J1 
~ 

WATER 

Unit DF 

1.00 

1.00 

1.00 

MDL 

0 .100 

0 .0500 

0 .400 

Group#: 
Department: 
Sampled: 
Received: 

PQL 

E - Analyte is an estimate, has potentially larger errors. (org) 

U - Analyzed for but not detected above limiting criteria(inorg) 

WSCF20081912 
Inorganic 
09/04/08 
09/04/08 

Analysis Date 
09/15/08 

09/16/08 

09/16/08 

09/16/08 

Page 15 



WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:l08-059 
Sample# W08P004329 
Client ID: B1WXW5 PNNL-GPP Matrix: 

WSCF 
Test Performed CAS# Method RQ Result Unit TP Err 
Cyam e 
Cyanide 57-12-5 LA-695-402 u < 4.00 ug/L 

ICP-200.8 MS All possible meta Prep 
ICP-200.8 MS All possible meta 
Lead 7439-92-1 LA-505-412 u < 0 .100 ug/L 

Mercury 7439-97-6 LA-505-412 u < 0 .0500 ug /L 

Uranium 7440-61 -1 LA-505-412 1.04 ug/L 

Arsenic 7440-38-2 LA-505-412 4 .44 ug/L 

Nitrogen in ammonium 
Nitrogen in ammonium NH4-N LA-503-401 u < 9.32e-03 mg/L 

Total Organic Halides Prep 
Total Organic Halides 
Total Organic Halides 59473-04-0 LA-523-444 7.29 ug/L 

MDL=Minimum Detection Limit B - The Analyte detected in both the BLANK and the SAMPLE.(orgl 

RQ=Result Qualifier J - Analyte < lowest calibration but > - MDL.(org) 

TP Err=Total Propagated Error U - Analyzed for but not detected above limiting criteria .(org) 

DF=Dilution Factor 
~ • - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols 

0 Report WGPP/ver. 5.2 
-+tGPAP 
(11 
~ 

Group#: 
Department: 
Sampled: 

WATER Received: 

Unit DF MDL PQL 

1.00 4.0 

1.00 0 .100 

1.00 0 .0500 

1.00 0 .0500 

1.00 0 .400 

1.00 9.3e-03 

1.00 5.0 

E - Analyte is an estimate, has potentially larger errors.(org) 

U - Analyzed for but not detected above limiting criteria(lnorg) 

WSCF20081912 
Inorganic 
09/04/08 
09/04/08 

Analysis Date 

09 /15108 

09/15/08 

09115 /08 

09/15/08 

09/15/08 

09/15/08 

09/12/08 

09/08/08 

09/15/08 

Page 16 



WSCF ANALYTICAL LABORATORY QC REPORT Department: Inorganic 

SDG Number: WSCF20081912 
Matrix: WATER Sample Date: 08/29/08 
Test: Ammonia (N) by IC Receive Date:08/29/08 

QC Lower Upper RPD Analysis 
Type Analyte CAS# QC Found QC Yield Units Limit Limit RPO(%) Limit RQ Date 

Lab ID: W08P004270 
BATCH QC ASSOCIATED WITH SAMPLE 
OUP Ammonia (NI by IC 7664-41-7 <9 .32e-3 RPO n/a 20.000 u 09/12/08 

MS Ammonia (NI by IC 7664-41 -7 0 .4938 99 .157 % Recov 80.000 120.000 09/12/08 

MSO Ammonia (NI by IC 7664-41 -7 0.5005 100.502 % Recov 80.000 120.000 09/12/08 

SPK-RPO Ammonia (N) by IC 7664-41 -7 100.502 RPO 1.347 20.000 09/12/08 

BATCH QC 
BLANK Ammonia (NI by IC 7664-41 -7 <9.32e-3 n/a mg/L 0.000 0.002 u 09/12/08 

BLANK Ammonia (NI by IC 7664-41 -7 <9.32e-3 n/a mg/L 0.000 0.002 u 09/12/08 

LCS Ammonia (NI by IC 7664-41-7 109.7054 109.705 % Recov 80.000 120.000 09/12/08 

N NReport w13gq/rev.4.2 p 10 

0 30-sep-2008 12:38:07 ...., 
u, ,. 



WSCF ANALYTICAL LABORATORY QC REPORT Department: Inorganic 

SDG Number: WSCF20081912 
Matrix: WATER Sample Date: 09/03/08 
Test: Cyanide by Midi/Spectrophotom Receive Date:09/03/08 

QC Lower Upper RPD Analysis 
Type Analyte CAS# QC Found QC Yield Units Limit Limit RPD(%) Limit RQ Date 

Lab ID: W08P004309 
BATCH QC ASSOCIATED WITH SAMPLE 
MS Cyanide by Midi/Spectrophotom 57-12-5 41.2 103.000 % Recov 75 .000 125.000 09/15/08 

MSD Cyanide by Midi/Spectrophotom 57-12-5 41 .2 103.000 % Recov 75.000 125.000 09/15/08 

SPK-RPD Cyanide by Midi/Spectrophotom 57-12-5 • 103.000 RPO 0.000 20.000 09/15/08 

BATCH QC 
8LANK Cyanide by Midi/Spectrophotom 57-12-5 <4 n/a ug/L -4.000 4.000 u 09/15/08 

LCS Cyanide by Midi/Spectrophotom 57-12-5 48.6 97.200 % Recov 85.000 115.000 09/15/08 

~ Report w13gq/rev.4.2 p 11 

O 30-sep-2008 12:38:07 ..., 
U1 
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WSCF ANALYTICAL LABORATORY QC REPORT Department: Inorganic 

SDG Number: WSCF20081912 
Matrix: WATER Sample Date: 09/04/08 
Test: ICP-200.8 MS All possible meta Receive Date:09/04/08 

QC Lower Upper RPO Analysis 
Type Analyte CAS# QC Found QC Yield Units Limit Limit RPO(%) Limit RQ Date 

Lab ID: W08P004329 
BATCH QC ASSOCIATED WITH SAMPLE 
MS Arsenic 7440-38-2 42 .23 105.575 % Recov 70.000 130.000 09/15/08 

MS Mercury 7439-97-6 2.31 115.500 % Recov 70.000 130.000 09/15/08 

MS Lead 7439-92-1 44.03 110.075 % Recov 70.000 130.000 09/15/08 

MS Uranium 7440-61 -1 44.095 110.237 % Recov 70.000 130.000 09/15/08 

MSO Arsenic 7440-38-2 42.44 106. 100 % Recov 70.000 130.000 09/15/08 

MSO Mercury 7439-97-6 2.26 113.000 % Recov 70.000 130.000 09/15/08 

MSO Lead 7439-92- 1 43.95 109.875 % Recov 70.000 130.000 09/15/08 

MSO Uranium 7440-61 -1 44.335 110.838 % Recov 70.000 130.000 09/15/08 

SPK-RPO Arsenic 7440-38-2 106.100 RPO 0 .496 20.000 09/ 16/08 

SPK-RPO Mercury 7439-97-6 113.000 RPO 2.188 20.000 09 /16/08 

SPK-RPO Lead 7439-92-1 109.875 RPO 0 .182 20.000 09/16/08 

SPK-RPD Uranium 7440-61 - 1 110.838 RPO 0 .544 20.000 09/16/08 

BATCH QC 
BLANK Arsenic 7440-38-2 <0.4 n/a ug/L u 09/ 16/08 

BLANK Mercury 7439-97-6 <5e-2 n/a ug/L u 09/16/08 

BLANK Lead 7439-92-1 <0.1 n/a ug/L u 09/16/08 

BLANK Uranium 7440-61 - 1 <5e-2 n/a ug/L u 09/16/08 

LCS Arsenic 7440-38-2 44.82 112.050 % Recov 85.000 115.000 09/16/08 

LCS Mercury 7439-97-6 2.34 117.000 % Recov 85.000 115.000 09/16/08 

LCS Lead 7439-92-1 43.47 108.675 % Recov 85.000 115.000 09/16/08 

LCS Uranium 7440-61 -1 42.04 105.1 00 % Recov 85.000 115.000 09/16/08 

~Repon wl 3gq/rev.4.2 p 12 

O 30-sep-2008 12:38:07 .... 
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WSCF ANALYTICAL LABORATORY QC REPORT 

SDG Number: WSCF20081912 
Matrix: WATER 
Test: Total Alkalinity as mg/L CaCO3 

QC 
Type Analyte 

Lab ID: W08GR03580 

CAS# 

BATCH QC ASSOCIATED WITH SAMPLE 
DUP Total Alkalinity as mg/L CaC03 ALKALINITY 

Lab ID: W08P004309 
BATCH QC ASSOCIATED WITH SAMPLE 
DUP Total Alkalinity as mg/L CaC03 ALKALINITY 

BATCH QC 
LCS Total Alkalinity as mg/L CaC03 ALKALINITY 

LCS Total Alkalinity as mg/L CaC03 ALKALINITY 

LCS Total Alkalinity as mg/L CaC03 ALKALINITY 

LCS Total Alkalinity as mg/L CaC03 ALKALINITY 

LCS Total Alkal inity as mg/L CaC03 ALKALINITY 

N 
u,Report w13gq/rev.4 .2 p 13 

0 30-sep-2008 12:38:07 ..., 
u, 
.,:. 

QC Found QC Yield 

106.3 

87.07 

32.44 108.859 

32.48 108.993 

32.14 107.852 

32.89 110.369 

32.55 109.228 

Lower 
Units Limit 

RPO 

RPO 

%Recove 80.000 

%Recove 80.000 

%Recove 80.000 

%Recove 80.000 

%Recove 80.000 

Upper 
Limit 

120.000 

120.000 

120.000 

120.000 

120.000 

Department: Inorganic 

Sample Date: 09/02/08 
Receive Date:09/03/08 

RPO(%) 

8.296 

0 .710 

RPD 
Limit 

20.000 

20.000 

RQ 
Analysis 
Date 

09/ 10/08 

09/10/08 

09/10 /08 

09/10/08 

09/10/08 

09/10/08 

09/10/08 



WSCF ANALYTICAL LABORATORY QC REPORT Department: Inorganic 

SDG Number: WSCF20081912 
Matrix: WATER Sample Date: 08/27 /08 
Test: Total Organic Halides Receive Date:08/27 /08 

QC Lower Upper RPD Analysis 
Type Analyte CAS# QC Found QC Yield Units Limit Limit RPO(%) Limit RQ Date 

Lab ID: W08P004241 
BATCH QC ASSOCIATED WITH SAMPLE 
MS Total Organic Halides TOX 43 .1 107.750 % Recov 50.000 150.000 09/15/08 

MSO Total Organic Hal ides TOX 43.6 109.000 % Recov 50.000 150.000 09/15/08 

SPK-RPD Total Organic Halides TOX 109.000 RPO 1.153 20.000 09/15/08 

Lab ID: W08P004291 
BATCH QC ASSOCIATED WITH SAMPLE 
MS Total Organic Halides TOX 40.6 101.500 % Recov 50.000 150.000 09/15 /08 

MSD Total Organic Halides TOX 41 .5 103.750 % Recov 50.000 150.000 09/15/08 

SPK-RPD Total Organic Halides TOX 103.750 RPO 2.192 20.000 09/15/08 

Lab ID: W08P004315 
BATCH QC ASSOCIATED WITH SAMPLE 
MS Total Organic Halides TOX 44.7 111 .750 % Recov 50.000 150.000 09/15/08 

MSO Total Organic Halides TOX 45.7 114.250 % Recov 50.000 150.000 09/15 /08 

SPK-RPD Total Organic Halides TOX 114.250 RPO 2.212 20.000 09/15/08 

BATCH QC 
BLANK Total Organic Halides TOX <5 n/a ug /L 0 .000 300.000 u 09/15/08 

LCS Total Organic Halides TOX 424 106.000 %rec 80.000 120.000 09/15/08 

~Report w13gq/rev.4.2 p 14 
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WSCF 
ANALYTICAL COMMENT REPORT 

Attention: Steve Trent E6-35 

Sample # Client ID Lab Area 

Lab Areas : 

VALGROUP 

VALGROUP - Group Validation 
LOGSAMP - Login for Sample 

Test 

VALTEST - Test Validation 
LOGTEST - Login for Tests 

This report may not be reproduced , except in its entirety without the written approval of the WSCF Laboratory. 
N ...... 
0 wgppc/5.2 Report# : WSCF20081912 

-4' 
(JI 
.,:a. 

Report Date: 30-sep-2008 

Group#: WSCF20081912 
Department: Inorganic 

Comment 

ICP-MS: Mercury LCS 117%. Spike recoveries good and sample 

result below the MDL. No flag. 

VOA: Acetone and methylene chloride flagged ·s• due to 

carryover into blank sample from the analysis of a waste 

sample. MS 9/29/08 

TESTDATA - Test Data Entry 

Page 3 



WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:108-059 
Sample# W08P004324 
Client ID: B1WY05 PNNL-GPP Matrix: 

WSCF 
Test Performed CAS# Method RQ Result Unit TP Err 
VOA Ground Water Protection 
1, 1-Dichloroethene 75-35-4 LA-523-455 u < 1.00 ug/L 

Trichloroethene 79-01 -6 LA-523-455 u < 1.00 ug/L 

Benzene 71 -43-2 LA-523-455 u < 1.00 ug/L 

Toluene 108-88-3 LA-523-455 u < 1.00 ug/L 

Chlorobenzene 108-90-7 LA-523-455 u < 1.00 ug/L 

1, 1-Dichloroethane 75-34-3 LA-523-455 u < 1.00 ug/L 

Ethylbenzene 100-41 -4 LA-523-455 u < 1.00 ug/L 

1,2-Dichloroethane 107-06-2 LA-523-455 u < 1.00 ug/L 

4-Methyl-2-Pentanone 108-10-1 LA-523-455 u < 1.00 ug/L 

Tetrachloroethene 127-18-4 LA-523-455 u < 1.00 ug/L 

Xylenes (totalJ 1330-20-7 LA-523-455 u < 1.00 ug/L 

Carbon tetrachloride 56-23-5 LA-523-455 130 ug/L 

Acetone 67-64-1 LA-523-455 BE 250 ug/L 

Chloroform 67-66-3 LA-523-455 J 3.00 ug/L 

1, 1, 1-Trichloroethane 71 -55-6 LA-523-455 u < 1.00 ug/L 

Vinyl chloride 75-01 -4 LA-523-455 u < 1.00 ug/L 

Methylenechloride 75-09-2 LA-523-455 B 85.0 ug/L 

Carbon disulfide 75-15-0 LA-523-455 u < 1.00 ug/L 

2-8utanone 78-93-3 LA-523-455 u < 1.00 ug/L 

1, 1,2-Trichloroethane 79-00-5 LA-523-455 u < 1.00 ug/L 

1-8utanol 71 -36-3 LA-523-455 u < 100 ug/L 

Tetrahydrofuran 109-99-9 LA-523-455 u < 2.00 ug/L 

trans-1,2-Dichloroethylene 156-60-5 LA-523-455 u < 1.00 ug/L 

cis-1,2-Dichloroethylene 156-59-2 LA-523-455 u < 1.00 ug/L 

MDL=Minimum Detection Limit 8 - The Analyte detected in both the BLANK and the SAMPLE.(orgl 

RQ=Result Qualifier J - Analyte < lowest calibration but > = MDL.(orgl 

TP Err=Total Propagated Error U - Analyzed for but not detected above limiting criteria .(orgl 

DF=Dilution Factor 
~ • - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols 

0 Report WGPP/ver. 5.2 
-+tGPAP 
CJ1 
.,:. 

Group#: 
Department: 
Sampled: 

WATER Received: 

Unit DF MDL PQL 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0e+02 

1.00 2.0 

1.00 1.0 

1.00 1.0 

E - Analyte is an estimate, has potentially larger errors.(orgJ 

U - Analyzed for but not detected above limiting criteria(inorgJ 

WSCF20081912 
Organic 
09/04/08 
09/04/08 

Analysis Date 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/ 12/08 

09/12/08 

09/12/08 

09 /12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09 /12/08 

09/12/08 

09/12/08 
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WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:I08-059 
Sample # W08P004324 
Client ID: B 1 WY05 PNNL-GPP 

WSCF 
Matrix: 

Test Performed 
Ethyl cyanide 

1,4-0ichlorobenzene 

CAS # Method 
107-12-0 

106-46-7 

LA-523-455 

LA-523-455 

RQ 
u 
u 

Result Unit TP Err 
< 2.00 ug/L 

< 1.00 ug /L 

MDL=Minimum Detection Limit B - The Analyte detected in both the BLANK and the SAMPLE.(org) 

RQ=Result Qualifier J - Analyte < lowest calibration but > ~ MDL.(org) 

TP Err=Total Propagated Error U - Analyzed for but not detected above limiting criteria .(org) 

DF=Dilution Factor 
~ • - Indicates results that have NOT been validated ; + - Indicates more than six qualifier symbols 

o Repon WGPP/ver. 5.2 
"""GPAP 
U1 
.,:a. 

Group#: 
Department: 
Sampled: 

WATER Received: 

Unit DF MDL PQL 
1.00 2.0 

1.00 1.0 

E - Analyte is an estimate, has potentially larger errors .(org) 

U - Analyzed for but not detected above limiting criteria(inorg) 

WSCF20081912 
Organic 
09/04/08 
09/04/08 

Analysis Date 
09/1 2/08 

09/12/08 

Page 3 



WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:l08-059 
Sample# W08P004329 
Client ID: B1WXW5 PNNL-GPP Matrix: 

WSCF 
Test Performed CAS# Method RQ Result Unit TP Err 
Alcohols, Glycols - 8015 Prep 
Alcohols, Glycols - 8015 
Ethyl acetate 141-78-6 Organics u < 5.00e+03 ug/L 

NWTPH-D TPH Diesel Range (Wa) Prep 
NWTPH-D TPH Diesel Range (Wa) 
Total Pet. Hydrocarbons Diesel TPHDIESEL LA-523-493 u < 71.0 ug/L 

Kerosene TPHKEROSENE LA-523-493 u < 95 .0 ug/L 

NWTPH-GX TPH Gasoline Range Prep 
NWTPH-GX TPH Gasoline Range 
Total Pet. Hydrocarbons Gas TPHGASOLINE LA-523-443 u < 50.0 ug/L 

VOA Ground Water Protection 
1, 1-Dichloroethene 75-35-4 LA-523-455 u < 1.00 ug/L 

Trichloroethene 79-01 -6 LA-523-455 u < 1.00 ug/L 

Benzene 71-43-2 LA-523-455 u < 1.00 ug/L 

Toluene 108-88-3 LA-523-455 u < 1.00 ug/L 

Chlorobenzene 108-90-7 LA-523-455 u < 1.00 ug/L 

1, 1-0ichloroethane 75-34-3 LA-523-455 u < 1.00 ug/L 

Ethylbenzene 100-41 -4 LA-523-455 u < 1.00 ug/L 

1 ,2-Dichloroethane 107-06-2 LA-523-455 u < 1.00 ug/L 

4-Methyl-2-Pentanone 108-10-1 LA-523-455 u < 1.00 ug/L 

Tetrachloroethene 127-18-4 LA-523-455 u < 1.00 ug/L 

Xylenes (total) 1330-20-7 LA-523-455 u < 1.00 ug/L 

Carbon tetrachloride 56-23-5 LA-523-455 7.40 ug/L 

Acetone 67-64-1 LA-523-455 B 170 ug/L 

Chloroform 67-66-3 LA-523-455 u < 1.00 ug/L 

MDL=Minimum Detection Limit 8 - The Analyte detected in both the BLANK and the SAMPLE.(org) 

RQ=Result Qualifier J - Analyte < lowest calibration but > ~ MDL.lorg) 

TP Err:;;;;Total Propagated Error U - Analyzed for but not detected above limiting criteria.(org) 

DF = Dilution Factor 
~ • - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols 

0 Repon WGPP/ver. 5.2 
...,GPAP 
c.n 
~ 

Group#: 
Department: 
Sampled: 

WATER Received: 

Unit OF MDL PQL 

1.00 5.0e +03 

1.00 71 

1.00 95 

1.00 50 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

E - Analyte is an estimate , has potentially larger errors.(org) 

U - Analyzed for but not detected above limiting criteria(inorg) 

WSCF20081912 
Organic 
09/04/08 
09/04/08 

Analysis Date 
09/08/08 

09/09/08 

09/09/08 

09/16/08 

09/16/08 

09/09/08 

09/09/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 
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WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:l08-059 
Sample# W08P004329 
Client ID: B1WXW5 PNNL-GPP Matrix: 

WSCF 
Test Performed CAS# Method RQ Result Unit TP Err 
1, 1, 1-Trichloroethane 71 -55-6 LA-523-455 u < 1.00 ug/L 

Vinyl chlo r_ide 75-01 -4 LA-523-455 u < 1.00 ug/L 

Methylenechloride 75-09-2 LA-523-455 8 83 .0 ug/L 

Carbon disulfide 75-15-0 LA-523-455 u < 1.00 ug/L 

2-Butanone 78-93-3 LA-523-455 u < 1.00 ug/L 

1, 1,2-Trichloroethane 79-00-5 LA-523-455 u < 1.00 ug/L 

1-8utanol 71 -36-3 LA-523-455 u < 100 ug/L 

Tet rahydro furan 109-99-9 LA-523-455 u < 2.00 ug/L 

trans-1,2-Dichloroethylene 156-60-5 LA-523-455 u < 1.00 ug/L 

cis-1 ,2-Dichloroethylene 156-59-2 LA-523-455 u < 1.00 ug/L 

Ethyl cyanide 107-12-0 LA-523-455 u < 2.00 ug /L 

1,4-Dichlorobenzene 106-46-7 LA-523-455 u < 1.00 ug/L 

MDL= Minimum Detection Limit B - The Analyte detected in both the BLANK and the SAMPLE.{org) 

RQ=Result Qualifier J -Analyte < lowest calibration but > = MDL.(org) 

TP Err=Total Propagated Error U - Analyzed for but not detected above limit ing criteria.(org) 

DF=Dilution Factor 
~ • - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols 

0 Report WGPP/ver. 5.2 
-+iGPAP 
tn 
.,:a. 

Group#: 
Department: 
Sampled: 

WATER Received: 

Unit OF MDL PQL 
1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0 

1.00 1.0e +02 

1.00 2.0 

1.00 1.0 

1.00 1.0 

1.00 2.0 

1.00 1.0 

E - Analyte is an estimate, has potentially larger errors .(org) 

U - Analyzed for but not detected above limiting criteria(inorg) 

WSCF20081912 
Organic 
09/04/08 
09/04/08 

Analysis Date 
09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/12/08 

09/ 12/08 

09/12/08 

09/12/08 

09/12/08 
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WSCF ANALYTICAL LABORATORY QC REPORT 

SDG Number: WSCF20081912 
Matrix: WATER 
Test: Alcohols, Glycols - 8015 

QC 
Type Analyte CAS# 

Lab ID: W08P004211 
BATCH QC ASSOCIATED WITH SAMPLE 
OUP 2-Bromoethanol 

OUP Ethyl acetate 

MS 2-Bromoethanol 

MS Ethyl acetate 

MSO 2-Bromoethanol 

MSO Ethyl acetate 

SPK-RPO 2-Bromoethanol 

SPK-APO Ethyl acetate 

BATCH QC 
BLANK 2-Bromoethanol 

BLANK Ethyl acetate 

LCS 2-Bromoethanol 

LCS Ethyl acetate 

(.,) 
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540-51-2 

141 -78-6 

540-51-2 

141 -78-6 

540-51 -2 

141 -78-6 

540-51 -2 

141-78-6 

540-51 -2 

141 -78-6 

540-51 -2 

141 -78-6 

Lower Upper 
QC Found QC Yield Units Limit Limit 

17700 APO 

< 5000 RPO 

17200 97 .727 % Recov 70.000 125.000 

7300 81 .111 % Recov 75.000 125.000 

17500 99.432 % Recov 70.000 125.000 

7400 82.222 % Recov 75.000 125.000 

99.432 APO 

82 .222 RPO 

18600 105.682 % Recov 75.000 125.000 

< 5000 n/a ug/L 0.000 5.000 

18100 102.841 % Recov 70.000 130.000 

9500 105.556 % Recov 70.000 130.000 

Department: Organic 

Sample Date: 08/26/08 
Receive Date:08/26/08 

RPD Analysis 
RPO(%) Limit RQ Date 

0 .567 25.000 09/08/08 

n/a 25.000 u 09/08/08 

09/08/08 

09/08/08 

09/08/08 

09/08 /08 

1.730 20.000 09 /08/08 

1.360 20.000 09/08/08 

09/08/08 

u 09/08/08 

09/08 /08 

09/08/08 



WSCF ANALYTICAL LABORATORY QC REPORT Department: Organic 

SDG Number: WSCF20081912 
Matrix: WATER Sample Date: 09/04/08 
Test: NWTPH-D TPH Diesel Range (Wa) Receive Date:09/04/08 

QC Lower Upper RPD Analysis 
Type Analyte CAS# QC Found QC Yield Units Limit Limit RPO(%) Limit RQ Date 

Lab ID: W08P004329 
BATCH QC ASSOCIATED WITH SAMPLE 
MS ortho-Terphenyl Surr 84-15-1 476.52 100.000 % Recov 70.000 130.000 09/16/08 

MS Total Pet. Hydrocarbons Diesel TPHDIESEL 2395.6 101.000 % Recov 75.000 125.000 09/16/08 

MSD ortho-Terphenyl Surr 84-15-1 521 .71 110.000 % Recov 70.000 130.000 09/16/08 

MSD Total Pet. Hydrocarbons Diesel TPHDIESEL 2624.5 110.000 % Recov 75 .000 125.000 09/16/08 

SPK-RPD ortho-Terphenyl Surr 84-15-1 110.000 RPO 9.524 20.000 09/16/08 

SPK-RPD Total Pet. Hydrocarbons Diesel TPHDIESEL 110.000 RPO 8.531 20.000 09/16/08 

SURA onho-T erphenyl Surr 84-15-1 448.13 94.100 % Recov 70.000 130.000 09/16/08 

BATCH QC 
BLANK Kerosene TPHKEROSENE < 100 n/a ug/L u 09/16/08 

BLANK onho-Terphenyl Surr 84-15-1 435.51 87. 100 % Recov 70.000 130.000 09/16/08 

BLANK Total Pet. Hydrocarbons Diesel TPHDIESEL < 75 n/a ug/L u 09/16/08 

LCS onho-Terphenyl Surr 84-15-1 530.49 106.000 % Recov 70.000 130.000 09/16/08 

LCS Total Pet. Hydrocarbons Diesel TPHDIESEL 2605.7 104.000 % Recov 80.000 120.000 09/16/08 

w W Report wl 3gq /rev.4.2 p 2 
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WSCF ANALYTICAL LABORATORY QC REPORT 

SDG Number: WSCF20081912 
Matrix: WATER 
Test: NWTPH-GX TPH Gasoline Range 

QC 
Type Analyte 

Lab ID: W08P004214 

CAS# 

BATCH QC ASSOCIATED WITH SAMPLE 
OUP Total Pet. Hydrocarbons Gas TPHGASOLINE 

MS Total Pet. Hydrocarbons Gas TPHGASOLINE 

MSO Total Pet . Hydrocarbons Gas TPHGASOLINE 

SPK -RPO Total Pet. Hydrocarbons Gas TPHGASOLINE 

BATCH QC 
BLANK Total Pet . Hydrocarbons Gas TPHGASOLINE 

LCS Total Pet. Hydrocarbons Gas TPHGASOLINE 

w 
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QC Found QC Yield 

<50 

2700 

2700 

108.000 

<50 

2500 

108.000 

108.000 

n/a 

100.000 

Lower 
Units Limit 

RPO 

%Recov 75.000 

% Recov 75.000 

RPO 

mg/L 0 .000 

%rec 80.000 

Upper 
Limit 

125.000 

125.000 

300.000 

120.000 

Department: Organic 

Sample Date: 08/26/08 
Receive Date:08/26/08 

RPO(%) 

n/a 

0.000 

RPO 
Limit 

20.000 

20.000 

RQ 

u 

u 

Analysis 
Date 

09/09/08 

09 /09/08 

09/09/08 

09/09/08 

09/09/08 

09/09/08 



WSCF ANALYTICAL LABORATORY QC REPORT Department: Organic 

SDG Number: WSCF20081912 
Matrix: WATER Sample Date: 08/29/08 
Test: VOA Ground Water Protection Receive Date:08/29/08 

QC Lower Upper RPD Analysis 
Type Analyte CAS# QC Found QC Yield Units Limit Limit RPO(%) Limit RQ Date 

Lab ID: W08P004273 
BATCH QC ASSOCIATED WITH SAMPLE 
MS 1, 1-0ichloroethene 75.35.4 20.270 81 .100 % Recov 63.000 117.000 09/11/08 

MS Benzene 71-43-2 23.580 94.300 % Recov 75 .000 129.000 09/11/08 

MS 4-Bromofluorobenzene(Surr) 460-00-4 47.950 95 .900 % Recov 75.000 125.000 09/11/08 

MS Chlorobenzene 108-90-7 24.260 97 .000 % Recov 79.000 119.000 09/11/08 

MS 1 ,2-0ichloroethane-d4(Surr) 17060-07-0 48.130 96.300 % Recov 75.000 125.000 09/11 /08 

MS Toluene-d8(Surr) 2037-26-5 45.630 91.300 % Recov 75.000 125.000 09/11 /08 

MS Toluene 108-88-3 23.590 94.400 % Recov 76.000 120.000 09/ 11/08 

MS Trichloroethene 79-01 -6 21.370 85.500 % Recov 73.000 123.000 09/11/08 

MSO 1, 1-0ichloroethene 75-35-4 19.500 78.000 % Recov 63.000 117.000 09/11 /08 

MSO Benzene 71 -43-2 23.410 93.600 % Recov 75.000 129.000 09/11/08 

MSO 4-Bromofluorobenzene(Surr) 460-00-4 48.340 96.700 % Recov 75.000 125.000 09/11 /08 

MSO Chlorobenzene 108-90-7 24.270 97.100 % Recov 79.000 119.000 09/ 11 /08 

MSO 1,2-0ichloroethane-d4(Surr) 17060-07-0 47 .890 95.800 % Recov 75 .000 125.000 09/ 11/08 

MSO Toluene-d8(Surr) 2037-26-5 45.470 90.900 % Recov 75.000 125.000 09/11/08 

MSO Toluene 108-88-3 23.430 93.700 % Recov 76.000 120.000 09/11/08 

MSO Trichloroethene 79-01-6 20.880 83.500 % Recov 73.000 123.000 09/11/08 

SPK-RPO 1, 1 -Oichloroethene 75-35-4 78.000 RPO 3 .897 20.000 09/11/08 

SPK-RPD Benzene 71 -43-2 93.600 RPO 0 .745 20.000 09/11/08 

SPK-RPO 4-Bromofluorobenzene(Surr) 460-00-4 96.700 RPO 0.831 20.000 09/11/08 

SPK-RPO Chlorobenzene 108-90-7 97.100 RPO 0.103 20.000 09/11/08 

SPK-RPO 1,2-0ichloroethane-d4(Surr) 17060-07-0 95.800 RPO 0 .521 20.000 09/11/08 

SPK-RPO Toluene-d8(Surr) 2037-26-5 90.900 RPO 0 .439 20.000 09/11/08 

SPK-RPO Toluene 108-88-3 93.700 RPO 0 .744 20.000 09/11/08 

$PK-RPO Trichloroethene 79-01-6 83.500 RPO 2.367 20.000 09/11/08 

~ Report w13gq/rev .4 .2 p 4 
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WSCF ANALYTICAL LABORATORY QC REPORT Department: Organic 

SDG Number: WSCF20081912 
Matrix: WATER Sample Date: 09/04/08 
Test: VOA Ground Water Protection Receive Date:09/04/08 

QC Lower Upper RPD Analysis 
Type Analyte CAS# QC Found QC Yield Units Limit Limit RPD(%) Limit RQ Date 

Lab ID: W08P004324 
BATCH QC ASSOCIATED WITH SAMPLE 
SURA 4-Bromofluorobenzene(Surr) 460-00-4 48.160 96.300 % Recov 75.000 125.000 09/12/08 

SURA 1,2-Dichloroethane-d4(Surr) 17060-07-0 49.480 99.000 % Recov 75.000 125.000 09/12/08 

SURA Toluene-d8(SurrJ 2037-26-5 46.280 92.600 % Recov 75.000 125.000 09/12/08 

Lab ID: W08P004329 
BATCH QC ASSOCIATED WITH SAMPLE 
SURA 4-Bromofluorobenzene(Surrl 460-00-4 48. 190 96.400 % Re cov 75 .000 125.000 09/12/08 

SURA 1,2-Dichloroethane-d4(Surrl 17060-07-0 49.230 98.500 % Recov 75.000 125.000 09/12/08 

SURA Toluene-d8(Surr) 2037-26-5 46.500 93.000 % Recov 75 .000 125.000 09/12/08 

BATCH QC 
BLANK 1, 1-Dichloroethane 75-34-3 < 1.0 n/a ug/L u 09/11/08 

BLANK 1, 1, 1-Trichloroethane 71 -55-6 < 1.0 n/a ug/L u 09/11 /08 

BLANK 1, 1,2-Trichloroethane 79-00-5 < 1.0 n/a ug/L u 09/11 /08 

BLANK 1, 1-Dichloroethene 75-35-4 < 1.0 n/a ug/L u 09/11 /08 

BLANK 1,2-0ichloroethane 107-06-2 < 1.0 n/a ug/L u 09/11 /08 

BLANK 1,4-0ichlorobenzene 106-46-7 < 1.0 n/a ug/L u 09/ 11 /08 

BLANK 1-Butanol 71 -36-3 < 100 n/a ug/L u 09/11/08 

BLANK 4-Methyl-2-Pentanone 108-10-1 < 1.0 n/a ug/L u 09/11/08 

BLANK Acetone 67-64-1 3400 3400.000 ug/L 09/11/08 

BLANK Benzene 71-43-2 2.2 2.200 ug/L 09/11 /08 

BLANK 4-Bromofluorobenzene(SurrJ 460-00-4 48.420 96.800 % Recov 75.000 125.000 09/11/08 

BLANK Carbon disulfide 75-15-0 < 1.0 n/a ug/L u 09/11/08 

BLANK Carbon tetrachloride 56-23-5 < 1.0 n/a ug/L u 09/11/08 

BLANK Chloroform 67-66-3 < 1.0 n/a ug/L u 09/ 11/08 

BLANK Chlorobenzene 108-90-7 < 1.0 n/a ug/L u 09 /11/08 

BLANK cis-1 ,2-Dichloroethylene 156-59-2 < 1.0 n/a ug/L u 09/ 11/08 

w 
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WSCF ANALYTICAL LABORATORY QC REPORT Department: Organic 

SDG Number: WSCF20081912 
Matrix: WATER Sample Date: 
Test: VOA Ground Water Protection Receive Date: 

QC Lower Upper RPD Analysis 
Type Analyte CAS# QC Found QC Yield Units Limit Limit RPD(%) Limit RQ Date 
BLANK 1, 2-0ichloroethane-d4{Surr) 17060-07-0 46.920 93.800 % Recov 75.000 125.000 09/11/08 

BLANK trans-1,2-Dichloroethylene 156-60-5 < 1.0 n/a ug/L u 09/11/08 

BLANK Ethylbenzene 100-41 -4 < 1.0 n/a ug/L u 09/11/08 

BLANK Ethyl cyanide 107-12-0 < 2.0 n/a ug/L u 09/11/08 

BLANK 2-Butanone 78-93-3 < 1.0 n/a ug/L u 09/11/08 

BLANK Methylenechloride 75-09-2 620 620.000 ug/L 09/11 /08 

BLANK Tetrachloroethene 127-18-4 < 1.0 n/a ug/L u 09/11/08 

BLANK Xylenes !total) 1330-20-7 < 1.0 n/a ug/L 0 .000 5.000 u 09/ 11/08 

BLANK Tetrahydrofuran 109-99-9 < 2.0 n/a ug/L u 09/11 /08 

BLANK Toluene-d8{Surr) 2037-26-5 45 .640 91 .300 % Recov 75 .000 125.000 09/11/08 

BLANK Toluene 108-88-3 < 1.0 n/a ug/L u 09/11/08 

BLANK Trichloroethene 79-01 -6 < 1.0 n/a ug/L u 09/11 /08 

BLANK Vinyl chloride 75-01-4 < 1.0 n/a ug/L u 09/11/08 

LCS 1, 1-Dichloroethene 75-35 -4 20.560 82.200 % Recov 75 .000 125.000 09/12/08 

LCS Benzene 71 -43-2 23.890 95 .600 % Recov 75.000 125.000 09/12/08 

LCS 4-Bromofluorobenzene (Surr) 460-00-4 47.750 95.500 % Recov 75.000 125.000 09/ 12/08 

LCS Chlorobenzene 108-90-7 24.610 98.400 % Recov 75 .000 125.000 09/12/08 

LCS 1,2-0ichloroethane-d4(Surr) 17060-07-0 49.400 98.800 % Recov 75.000 125.000 09/12/08 

LCS Toluene-d8(Surr) 2037-26-5 46.480 93.000 % Recov 75.000 125.000 09/12/08 

LCS Toluene 108-88-3 23.840 95.400 % Recov 75 .000 125.000 09/12/08 

LCS Trichloroethene 79-01 -6 19.960 79 .800 % Recov 75 .000 125.000 09/12/08 

w 
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WSCF 
ANALYTICAL COMMENT REPORT 

Attention: Steve Trent E6-35 

Sample # Client ID Lab Area 

Lab Areas: 

VALGROUP 

VALGROUP - Group Validation 
LOGSAMP - Login for Sample 

Test 

VALTEST - Test Validation 
LOGTEST - Login for Tests 

w 
0:, 

This report may not be reproduced , except in its entirety without the written approval of the WSCF Laboratory. 

0 wgppc/5.2 Report#: WSCF20081912 .... 
u, 
~ 

Report Date: 30-sep-2008 

Group#: WSCF20081912 
Department: Organic 

Comment 

ICP-MS: Mercury LCS 117 %. Spike recoveries good and sample 

result below the MDL. No flag. 

VOA: Acetone and methylene chloride flagged "B" due to 

carryover into blank sample from the analysis of a waste 

sample. MS 9/29/08 

TESTDA TA - Test Data Entry 

Page 



WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:l08-059 
Sample # W08P004324 
Client ID: B1WY05 PNNL-GPP Matrix: 

WSCF 
Test Performed CAS # Method RQ Result Unit TP Err 
Tritium by Liq Set column prep 
Tritium 10028-17-8 LA-508-421 330 pCi/L 

MDL=Minimum Detection Limit B - The Analyte detected in both the BLANK and the SAMPLE.(org) 

RQ = Result Qualifier J - Analyte < lowest calibration but > = MDL.(org) 

TP Err=Total Propagated Error U - Analyzed for but not detected above limiting criteria .(org) 

DF=Dilution Factor 
~ • • Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols 

0 Repon WGPP/ver. 5.2 
-+iGPAP 
UI 
.,::a. 

+ -155 

Group #: 
Department: 
Sampled: 

WATER Received: 

Unit DF MDL PQL 

pCi/L 1.00 2.3e + 02 

E . Analyte is an estimate, has potentially larger errors .(org) 

U • Analyzed for but not detected above limiting criteria(inorg) 

WSCF20081912 
Radiochemistry 
09/04/08 
09/04/08 

Analysis Date 

09/18/08 
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WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:W08-009 
Sample # W08P004325 
Client ID: B 1X094 PNNL-GPP Matrix: 

WSCF 
Test Performed CAS # Method RQ Result Unit TP Err 
TC99 by Liquid Sein. 
Tc-99 by Liquid Sein. 14133-76-7 LA-508-421 12.0 pCi/l 

MDL=Minimwn Detection Limit B - The Analyte detected in both the BLANK and the SAMPLE.(org) 

RQ=Result Qualifier J - Analyte < lowest calibration but > a MDL.lorgl 

TP Err=Total Propagated Error U - Analyzed for but not detected above limiting criteria.(org) 

DF = Dilution Factor t • -Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols 

0 
Report WGPP/ver. 5.2 

"""GPAP 
(JI 
.,::a. 

+-4.44 

Group#: 
Department: 
Sampled: 

WATER Received: 

Unit DF MDL PQL 

pCi/L 1.00 5.7 

E - Analyte is an estimate, has potentially larger errors .(org) 

U - Analyzed for but not detected above limiting criteria(inorg) 

WSCF20081912 
Radiochemistry 
09/04/08 
09/04/08 

Analysis Date 

09/17/08 
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WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:W08-009 
Sample # W08P004326 
Client ID: B1X1D2 PNNL-GPP 

WSCF 
Test Performed 
TC99 by Liquid Sein. 

CAS # Method 

Tc-99 by Liquid Sein. 14133-76-7 LA-508-421 

RQ 

Matrix: 

Result Unit TP Err 

WATER 

Unit 

1 .40e + 04 pCi/L + -2.80e + 03 pCi/L 

Group#: 
Department: 
Sampled: 
Received: 

DF MDL PQL 

1.00 5.7 

l\,IDL=Minimum Detection Limit B · The Analyte detected in both the BLANK and the SAMPLE.(org) E - Analyte is an estimate, has potentially larger errors.(org) 

RQ=Result Qualifier J - Analyte < lowest calibration but > = MDL.(org) 

TP Err=Total Propagated Error U - Analyzed for but not detected above limiting criteria.(org) 

DF=Dilution Factor 
~ • - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols 

0 Report WGPP!ver. 5.2 
--ttGPAP 
U1 
.c:. 

U • Analyzed for but not detected above limiting criteria(inorg) 

WSCF20081912 
Radiochemistry 
09/04/08 
09/04/08 

Analysis Date 

09/17/08 
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WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:W08-009 
Sample # W08P004327 
Client ID: B 1X058 PNNL-GPP Matrix: 

WSCF 
Test Performed CAS # Method RQ Result Unit TP Err 
TC99 by Liquid Sein. 
Tc-99 by Liquid Sein. 14133-76-7 LA-508-4 21 140 pCi/L 

MDL=Minimum Detection Limit B - The Analyte detected in both the BLANK and the SAMPLE .(org) 

RQ=Result Qualifier J - Analyte < lowest calibration but > = MDL.lorg) 

TP Err=Total Propagated Error U - Analyzed for but not detected above limiting criteria.(org) 

DF= Dilution Factor 
~ • - Indicates results that have NOT been validated; + - Indicates more than six quali fier symbols 

o Report WGPP!ver. 5.2 
"'""GPAP c.n 
~ 

+ -28.0 

Group#: 
Department: 
Sampled: 

WATER Received: 

Unit DF MDL PQL 

pCi/L 1.00 5.7 

E - Analyte is an estimate, has potentially larger errors .(org) 

U - Analyzed for but not detected above limiting c riteria(inorg) 

WSCF20081912 
Radiochemistry 
09/04/08 
09/04/08 

Analysis Date 

09/17/08 
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WSCF 
ANALYTICAL RESULTS REPORT 

Attention: Steve Trent E6-35 
SAF Number:l08-059 
Sample # W08P004329 
Client ID: B1WXW5 PNNL-GPP 

WSCF 
CAS # Method RQ Test Performed 

Strontium 89790 
Strontium-89/90 SA-RAD LA-508-415 U 

Sr-85 Tracer by Beta Counting SR85 LA-508-415 

Tritium by Liq Set column prep 
Tritium 10028-17-8 LA-508-421 

Matrix: 

Result Unit TP Err 

0 .0730 pCi/L + -0 .730 

82.0 Percent 

WATER 

Unit 

pCi/L 

6 .40e + 04 pCi/L + · 1.28e + 04 pCi/L 

Group#: 
Department: 
Sampled: 
Received: 

OF MDL PQL 

1.00 1.2 

1.00 0 .0 

1.00 2.3e +02 

MDL;;::; Minimum Detection Limit B · The Analyte detected in both the BLANK and the SAMPLE.(org) E . Analyte is an estimate, has potentially larger errors .(org) 

RQ=Result Qualifier J • Analyte < lowest calibration but > = MDL.(org) 

TP Err=Total Propagated Error U • Analyzed for but not detected above limiting criter ia.(org) 

DF;;::;Dilution Factor 
f:; • · Indicates results that have NOT been validated; + · Indicates more than six qualifier symbols 

0 Repon WGPP!ver. 5.2 
-+tGPAP 
U'I 
~ 

U • Analyzed for but not detected above limiting criteria(inorg) 

WSCF20081912 
Radiochemistry 
09/04/08 
09/04/08 

Analysis Date 

09/15/08 

09/15/08 

09/18/08 

Page JO 

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



WSCF ANALYTICAL LABORATORY QC REPORT Department: Radiochemistry 

SDG Number: WSCF20081912 
Matrix: WATER Sample Date: 09/02/08 
Test: Strontium 89/90 Receive Date:09/02/08 

QC Lower Upper RPD Analysis 
Type Analyte CAS# QC Found QC Yield Units Limit Limit RPD(%) Limit RQ Date 

Lab ID: W08P004289 
BATCH QC ASSOCIATED WITH SAMPLE 
DUP Sr-85 Tracer by Beta Counting SR85 84.3 84.300 % Recov 30.000 105.000 09/15/08 

DUP Strontium-89/90 SR-RAD 67 .1 RPO 0 .598 20.000 09 /15/08 

Lab ID: W08P004329 
BATCH QC ASSOCIATED WITH SAMPLE 
SURR Sr-85 Tracer by Beta Counting SR85 82.0 82.000 % Recov 30.000 105.000 09/15/08 

BATCH QC 
BLANK Sr-B5 Tracer by Beta Counting SR85 88.1 88.100 % Recov 30.000 105.000 09/15/08 

BLANK Strontium-89/90 10098-97-2 U-2.0 n/a pCi/L -10.000 100.000 09/15/08 

LCS Sr-B5 Tracer by Beta Counting SR85 85.5 85.500 % Recov 30.000 105.000 09/15/08 

LCS Strontium-89/90 10098-97-2 153.0 110.231 % Recov 80.000 120.000 09/15/08 

.,:ii. 
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WSCF ANALYTICAL LABORATORY QC REPORT Department: Radiochemistry 

SDG Number: WSCF20081912 
Matrix: WATER Sample Date: 09/04/08 
Test: TC99 by Liquid Sein. Receive Date:09/04/08 

QC Lower Upper RPD Analysis 
Type Analyte CAS# QC Found QC Yield Units Limit Limit RPO(%) Limit RQ Date 

Lab ID: W08P004325 
BATCH QC ASSOCIATED WITH SAMPLE 
DUP Te-99 by Liquid Sein. 14133-76-7 10.5 RPO 9.955 20.000 09/17/08 

MS Te-99 by Liquid Sein . 14133-76-7 674.6 105.963 % Recov 75.000 125.000 09/17/08 

BATCH QC 
BLANK Te -99 by Liquid Sein. 14133-76-7 U1 .5 n/a pCi/L -10.000 10.000 09/17/08 

LCS Te-99 by Liquid Sein. 14133-76-7 167.1 104.962 % Recov 80.000 120.000 09/17/08 

~Report w13gq/rev .4 .2 p 8 
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WSCF ANALYTICAL LABORATORY QC REPORT Department: Radiochemistry 

SDG Number: WSCF20081912 
Matrix: WATER Sample Date: 08/27 /08 
Test: Tritium by Liq Set column prep Receive Date:08/27 /08 

QC Lower Upper RPD Analysis 
Type Analyte CAS# QC Found QC Yield Units Limit Limit RPD(%) Limit RQ Date 

Lab ID: W08P004252 
BATCH QC ASSOCIATED WITH SAMPLE 
DUP Tritium 10028-17-8 9.5E+03 RPO 5.405 20.000 09/18/08 

MS Tritium 10028-17-8 21380.0 95.112 % Recov 75.000 125.000 09/ 18/08 

BATCH QC 
BLANK Tritium 10028-17-8 U-5.1E+01 n/a pCi/l -10.000 1000.000 09/ 18/08 

LCS Tritium 10028-17-8 3160 93.323 % Recov 80.000 120.000 09/ 18/08 
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GPAP 

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

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

ACKNOWLEDGMENT OF SAMPLES RECEIVED 

Richland, WA 99352 
Attn: Steve Trent E6-35 

Customer Code: PNNL-GPP 
PO#: 122543 

Group#: 20081912 

) o /o;}.Jo y 

~ 

The following samples were received from you on 09/04/08. 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 Matrix 

W08P004324 B1WY05 

W08P004325 B1X094 

W08P004326 B1XlD2 

W08P004327 B1X058 

W08P0 04328 B1WXW4 

W0 8P004329 B1WXW5 

Test Acronym 

@2008 
@8015GPP 
@H3-33 
@SR89 90 
@TC99-30 
@TPHD-WA 
@TPHG-WA 
@VOA-GPP 
ALKALI 
CN - 02 
NH4-IC 
TOX 

Tests Scheduled 

PNNL-GPP Water 
@2008 @H3 - 33 @VOA-GPP 
PNNL-GPP Water 
@TC99-30 . ALKALI 
PNNL-GPP Water 
@TC99-30 ALKALI 
PNNL-GPP Water 
@TC99 - 30 ALKALI 

PNNL-GPP Water 
@2008 

PNNL-GPP Water 
@2008 @8015.GPP @H3-33 
@TPHG-WA @VOA-GPP CN - 02 

Test Acronym Description 

Description 

ICP-200.8 MS All possible meta 
Alcohols, Glycols - 8015 
Tritium by Liq Set column prep 
Strontium 89/90 
TC99 by Liquid Sein. 
NWTPH-D TPH Diesel Range (Wa) 
NWTPH-GX TPH Gasoline Range 
VOA Ground Water Protection 
Total Alkalinity as mg/L CaCO3 
Cyanide by Midi/Spectrophotom 
Ammonia (N) by IC 
Total Organic Halides 

- 1 -

Sample 
Date 

09/04/0E 

. 09/04/ 0E 

09/04/0E 

09/04/0E 

09/04/0E 

09/04/0E 
@SR89 90 @TP.HD - WA 
NH4-IC TOX 
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FLUOR HANFORD 
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST l08-059-67 

) O) 0~ lo 'if a<() 08 I 9 / ;+.. Page l or l 

Collector KE Hamilton Contact/Requester Telephone No. MSIN FAX 
ua ... ~, •• ,. cnn. 1"71.n£< A 

SAFNo. Samolin2 Ori2in Purchase Order/Charu Code 
rn1.n<o u __ ,. __ _. " '•-

Proltct Title "-.,1 ~-r-)-s--o E>-1 L Ice Chest No. f?w ~--0 '2..1 TemP. 
'111DI .;:,:;.,--~- - ,u"lMO 

sL:-- > •r-il .H Method ofShioment Bill of Ladine/Air Bill No. r..=. r ___ ,, __ g, r'I. 
r.nvt "-'- ' -'-

Protocol 
Priority: 30 Days PRIORITY Offsite Prooertv No. 

<:l!l!V 

POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time Total Activitv Exemotion: Yes ~ No L 
•• •• Contains Radioactive Material al concenlralioos tltal arc not regulated fo r transportation per 49 CFR but arc not 200 Area Generator Knowledge Information Form applies . 

releasable per DOE Order 540(U {1990/1 993) 

Sample No. Lab ID • Date Time No/Type Container Sample Analysis 

B1WY05 wc~t c-..;'-t3 ;ty w q/1,1, r:,1 •01:>'l 4x40-ml aGs' 8260_ VOA_GCMS: List-2 (25) 

B1WY05 I w I I 1x500-ml GIP 200.8 METALS ICPMS: Uranium (1) 

B1WY05 d/ w .v ,v 1x250-ml G TRITIUM EIE_LSC: Tritium (1) 

Relinquished By Z..4 te/Time 

KE Hamilton EP 0 4 2008 
Rel inquished By Date/Time 

Relinquished By Dalcffime Received By 

elinquished By Dateff1me Received By 

FINAL SAMPLE Disposal Me~,od {e.g., Relum lo customer, per lab procedure. used in process) Disposed By 

DISPOSITION 

Holding Time 

14 Days 

6 Months 

6 Months 

' 

Date/Time 

Date/Time 

Preservative 

HCI or H2S04 to pH <2 Cool-4C 

HNO3to pH <2 

None 

, .. ~ - ' 1 -- J -,~ -- -

Matrix• 

s 
SF. 
so 
SI. 
w 
0 
A 

Soil ns ~ nmm Snlid 
::a:. Seciime11 r 

Snlic1 
Sl11cioe 
w~1er 
Oil 
Air 

Date/Time 

nr. 
T 
WI 
I. 
V 
X 

2- f)nrm f. inni 
Ti~~IIC 
Wine 

w: l .iouict 
= Veeetarinn 
= Other 



FLUOR HANFORD CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST W0S-009-351 

Page l of l 
Collector KEHamb Conlacf/Reque,ter Teltohone No. MSIN FAX 

ua,.N...,h (110.'l71-"'-<A 

SAF No. Samoll ne Oriein Purchase Ordtr/Charee Code 
um11.nno UGnf~,,I c;: ;,. 

Project Tille '\t '1 ~-,-i -'5'ob,J(.. lee Che,t No. ~ ~ <::,-a 2.. 'l Temp. 
urUA <:l"PTl' H D CD ")11110 

si.: - --A T n II _._, Method of Shioment Bill ofLadine/Air Bill No. 
l u r •• ,_ " ·-- "-· Ii, r· r.nvl v.h:~•• 

Protocol Priority: 30 Days PRIORITY Offsile Prooertv No. 
oro A 

POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time Total Activity Exemotion: Yes bl! No L 
•• " Contains Radioactive Material al concentrations that are not rtgulated for transportalion per 49 CFR but arc not Site-Wide Generator Knowledge Fonn applies. 
cleasable per DOE Order 54 00.S ( 1990/1993) 

Sample No. Lab ID • Date Time No/Type Container Sample Analysis Holding Time Preservative 

B1X094 -/3;)..s w <fflf (/j lod1 1 x250-mL GIP 2320_ALKALINITY: Alkalinity (1) 14 Days Cool-4C 

B1X094 ,l1 w "J ,v 1x1000-mL GIP TC99_ 3MDSK_ LSC: Tc-99 (1) 6 Months HClto pH <2 

.4~ - --...l 

I - ' -,~ -- _. 

-~ 
Rel inquished By . Print a_ Si!' / /,; \ "2. ~ ~EP Date/Time 

Re~ (~_Q f245 SEP o~rmoa Matrix• 

KE Hamilton ~ f ✓• • ~ ~~ -
04 2008 l . , ;./ s ~ Sni l [)S = Onom Solid 

Relinquished By Dale/Time Received By Datc/fime SF - Sediment [)). = Orum 1.inni 
so = Snlid T = Ti~c.nc 
Sl. ~ Sl11rl oe WI = Wine 
w = W:1ter I. -= 1.im,i ct 

Relinquished By Datc/fime Received By Date/Time 0 ~ Oil V ~ Vcect:1tinn 
A = Air X = Olher 

C &elinquished By Dale/Time IRee~ived By Date/Time 

C 

C '1 FINAL SAMPLE I Disposal Method (e.g., Return to customer, per lab procedure, used in process) Disposed By Datc/fimc 

:i,,. DISPOSITION 



FLUOR HANFORD CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST W0S-009-245 

Page 1 of ! 
Colledor KE Hamilton Conlacl/Requestn 'ftlubone No. MSIN FAX 

t..t a,.1\J.•lu <no_,7,_11,.;<,1. 

SAFNo. Samolln2 Oriei• Pure bast OrderlCbaree Code 
U/Oll.nnO U o nf'nwl Sil~ 

Proietl Tille i.\. v.\ ~- u ·~ro& ✓ ~ lee Cht!I No. l,W~- l)°Z'f Temo. 
D r ll A 0:l'PTl'Vl:ll'll ~tv1• 

51.:----' T,. /1 •'-' Method of Shioment Bill of L•dinelAir Bill No. 
' "'···· "·--"-- Ji, - · 

, __ ,, __ 
r.nvt VPh;rJA 

Protocol 
Priority: 30 Days PRIORITY OITsite Proorrtv No. 

l>l' ll A 

POSSIBLE SAMPLE HAZARDS/REMARKS !SPECIAL INSTRUCTIONS Hold Time Total Acti,·itv Exemvtion: Yes rll No L_ .. •• Contains Radioactive Mate rial at concentrations that are not regulalcd for transportation per 49 CFR but are nol Site-Wide Generator Knowledge Form applies. 
releasable per DOE Order 5400.S (1990/1993) 

Sample No. Lab ID • Date Time No/Type Container Sample Analysis Holding Time Preservative 

B1X102 y ~.;;1,, w qN~ li"Sb 1x250-mL GIP 2320_ALKALINITY: Alkalinity (1) 14 Days Cool~4C 

B1X102 -l, w V' ~ 1x1000-mL GIP TC99_3MDSK_LSC: Tc-99 (1) 6 Months HCI lo pH <2 

~~ - ""' I ... I -...,. - _, 

Relinquished By Print 
r r? 

KE Hamilton ~ C 
(Z4'5sEP 

Date/Time Matrix • 

04 2008 s Snil ns r>mm .',oli<I 

Relinquished By Date/Time Received By Date/fime SF. S~iment f)l. nrnm l .in11i 
so Snli rl T - Tissue 
SI . ~ Slu"rive WI G Wine 
w W ;1ter I . J.innirf 

Relinquished By Dateffime Received By Datefrime 0 Oil V VePel.:1linn 
A Air X Other 

elinquished By Date/rime Received By Date/fime 

FINAL SAMPLE Disposal Method (e.g., Return 10 customer, per lab procedure, used in process) Disposed By Dateffime 

DISPOSITION 



FLUOR HANFORD CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST W0S-009-293 

Page l of l 
Colltctor 

"' l 'ix ·h ·, 
Conlact/RtQUtsler Ttleohone No. MSIN FAX 

' ""· .. ,_, .. <no.17,_n,:;cA 

SAF No. Samoline Oriein Purchase OrderlCharet Codt 
W0,11.MQ u."'"""' <, ;,. 

Proitcl Tillt <.J Hl -/J-~6- Ir let Chtsl N°5JAA / ] / ) Temo. 
DrD A ,;:;:;,--· -- - - ')MV 

SL•--•-' Tn fl .o. Md hod of Shidmenl Bill of Ladine/AirBill No. 
lw~,,,. "·--"- - 11, ~ • r.n ut v,.h;,-1,. 

Prolocol 
Priority: 30 Days PRIORITY Offsile Prootrtv No. 

Dr DA 

POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time Total Activity Exempt ion: Yes ~ No L .. • • Contains Radioactive Material al concenlralioos that arc not regulalcd for transportation per 49 CFR bul are not Sile-Wide Generator Knowledge Fonn applies. 
eleasable per DOE Order 5400.5 (1990/1993) 

Sample No. Lab ID • Date Time No'Typc Container Sample Analysis Holding Time Preservative 

B1X058 <t3d7 w Cf-lf-0({ I/ ID 1x250-ml GIP 2320_ALKALINITY: Alkalinity (1) 14 Days Cool-4C 

B1X058 \J,, w l I 1x1000-ml GIP TC99_3MDSK_LSC: Tc-99 (1) 6 Months HCI lo pH <2 
-

., 
j' ~ ,.- ~ ---• I - .. ,~ -j. -- ~ ' --

Relinquished By 

• . J.9-b SEP n·•~fi'2Doe Matrix • 

s Soil ns Orum Snlic1 

Relinquished By Date/fimc SF. Serlimenl rn . T>mm l .io11i 
so Snlirl T Ti~!i.llC 

SI. Shirlee WI Wine 
w Water I. = l .in11 irl 

Relinquished By DatcrTime Received By Date/Time 0 Oil V - Vu:et.:1hnn 
A = Air X 0 1hcr 

linquished By Datdfime Received By Daldfime 

INAL SAMPLE Disposal Method (e.g_. Relum 10 cus1omcr, per lab procedure, used in process) Disposed By Daldfime 

DISPOSITION 



FLUOR HANFORD 
CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST l08-059-35 

Page l of ! 
Collector O.J.s,.la Contact/ReoutSter Telephone No. MSIN FAX . . " (l\0-171.ll,;(A 

SAFNo. S Jl.)Jdfl'ne Oriein P11rchase Order/Chafl!e Code 
lll2. ll(O r ft _n,nrn ,;:;,p 

/ 

Proiect Tille ., 
,J ~1-1 fJ+-fl->"o(:;- a Ice Q.e~.3 '.? Temp. 

,1 m1 ,;i::pTr:vo101> -,nno .J · . ( 
S •--•-' Tn ti -'-' Method ofShloment Bill of Ladine/Air Bill No . ... , __ ,_ ., ___ ,, __ ~ -· 

r.nut V.-hide 
Protocol 

Priority: 30 Days PRIORITY Offsite Prooem No. 
<;I JRV 

POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time ICE;cr··· Yes~ No .. •• Contains Radioactive Material at concentrations that are not regulated for transportation per 49 CFR but are not 200 Area Generator Knowledge Information Fonn applies. 
releasable per DOE Order 5400.5 (1990/1993) 

Sample No. Lab ID • Date Time No/Type Container Sample Analysis Holding Time Preservative 

B1WXW4(F) 41~ i- w Cf-l./..03' I{ 0 1 x500-ml GIP 200.B_METALS_ICPMS: Arsenic (1); 6 Months HNO3 lo pH <2 I 
200.a_METALS_ICPMS: Lead (1) 

B1WXW4 (F) 'V w 1x500-ml G/P 200.8_METALS_ICPMS: Mercury (1) 6 Months HNO3to pH <2 

B1WXW5 "f-3.Q..1 w 4x40-mL aGs' , J8260_VOA_GCMS: List-2 (25) 14 Days HCI or H2SO4 to pH <2 Cool~4C 

B1WXW5 w 1x500-ml GIP w200.8_METALS_ICPMS: Uranium (1) 6 Months HNO3 to pH <2 

B1WXW5 w 1x250-mL G , ~TRITIUM_EIE_LSC: Tritium ( 1) 6 Months None 

B1WXW5 w 1x1-L G/P µStrontium-89,90 -- Total Sr 6 Months HNO3 to pH <2 

B1WXW5 w I 1x500-mL GIP 1200.8_METALS_ICPMS: Arsenic (1); 6 Months HNO3to pH <2 
200.8 METALS_ICPMS: Lead (1) 

B1WXW5 w 3x40-ml aGs* , l,IAlcohols, Glycols , & Ketones • 8015 14 Days Cool~4C 

B1WXW5 w 1 x500-mL G/P ~200.8_METALS_ICPMS: Mercury (1) 6 Months HNO3to pH <2 

B1WXW5 w 1x250-ml G/P µ300.7_CATIONS_IC: Ammonia (1) 28 Days H2SO4 to pH <2 

B1WXW5 w 1 1 x250-ml G/P ~335.2_CYANIDE: Cyanide (1) 14 Days NaOH to pH >= 12 Cool~4C 

B1WXW5 w \ 1x1000-ml aGs* ~ 9020_TOX: TOX (1) 28 Days H2S04 to pH <2 Cool~4C 

B1WXW5 w 3x1000-ml aG W TPH-DieselKerosene Range - WTPH-D; TPH- 14/40 Days HCI to pH <2 Cool~4C 
DieselKerosene Range - WTPH-D 

B1WXW5 \i/ w 3x1000-ml aGs* , IJ TPH-Gasoline Range -WTPH-G 14 Days HCI to pH <2 Cool~4C 

-- I ,,. l ,. • • I 

Relinquished By ,'~tl/:;:~::;/ ·' SEP 1l1e4i'1d08 1 Received ~ ~ ~ Si~ sas•ttff il zooi V Matrix• 

D.J.9pMII (r,A . ()y'\_,_,~ s ~ Soil ns = Orum Solirl 

Relinquished By 
,,_r f "'' (/ Date/Time Rccefvt'\ll!JI - \J - Date/Time SF. - Scrliment rn . = nrnm l.in11i 

so = Snlirl T a r,~~ue 
SI. ~ Slnrloc WI = Wine 
w ~ Water I. = l .iou;ci 

Relinquished By Date/Time Received By Date/l'ime 0 : Oil V .., Veed:Jtinn 
A = Air X = Other 

4 i;,elinquished By Date/Time ~eceived By Date/Time 

q 
l n FINAL SAMPLE I Disposal Method (e.g., Return to customer, per lab procedure. used in process) Disposed By Date/l'ime 

:i,. DISPOSITION 



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

FLUOR HANFORD 
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

SAF No. Contacl/Requestor 

Relinquished By 

Relinquished By Dateffime 

Relinquished By Daterrime Received By Daterrime 

elinquished By Daterrime Received By Dateffime 

FINAL SAMPLE Disposal Method (e.g., Return to customer, per lab procedure, used in process) Disposed By 

DISPOSITION 

l08-059-35 

Page f of 1 
MSIN FAX 

Matrix• 

S • So il 
SF. ~ Se<iiment 

ns r>rnm Snli<l 
01 . • T)n1m I .inui 

SO Snlirl T .... Ti~~me 
SI. Slurloc WI Wine 
W Wotcr I. 1.inuici 
0 0,1 V =- Veeef;:1lion 
A ~ Air X Other 

Datcffimc 


