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L4561 - The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 20 May 1995. The temperature 
of the cooler upon receipt was 2 ° C. Sample containers received agree with the 
chain-of-custody documentation. Sample containers were received intact. The 
vials for volatile analyses did not contain headspace. Samples were received 
in time to meet the analytical holding time requirements. 

L4597- The attached data report contains the analytical results of samples that were _ 
submitted to Lockheed Analytical Services on 25 May 1995. The temperature 
of the cooler upon receipt was 2°C. Sample containers received agree with the 
chain-of-custody documentation. Sample containers were received intact. The 
vials for volatile analyses did not contain headspace. Samples were received 
in time to meet the analytical holding time requirements. 

The case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the 
samples and analytical methods requested . 

A list of data qualifiers, ·chain-of-custody forms, sample receiving checklist, and log-in ·report 
are also enclosed representing· the samples received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 943-4423. 
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Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

" I certify that this data package is in compliance with the SOW, 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 Manger or a designee, as 
verified by the following signature." 

cc: Client Services 
Document Control 

Kathleen M. Hall 
Client Services Representative 
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CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

The routine calibratio·n _and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

• 

• 

Preparation and Analysis Requirements 
Two water samples were received for LK4561 and analyzed in batches 520 bh and 
525 bh for selected analytes as requested on the chain of custody. Quality control 
analysis was performed on the following sample: 

Client ID LAL# Method 

BATCH 
520 bh 

BOFKD1 L4561-9 MS,DUP 300.0 Chloride, Nitrate-N, Nitrite-N, Sulfate, 
Fluoride and Orthophosphate 

BATCH 
525 bh 

BOFKD3 L4597-9 MS,DUP 300.0 Chloride, Nitrate-N, Nitrite-N, Sulfate, 
Fluoride and Orthophosphate 

Holding Time Requirements 
All samples were analyzed within the method-specific holding time except for batch 
520 bh for Method 300.0 Nitrate-n, Nitrite-N and Orthophosphate which were received 
out of holding time. All assoGiated samples are flagged with an "H". 

Method Blanks 
• The concentration levels of all the requested analytes in the method blank were below 

the reporting detection limits. 

Internal Quality Control 
• All Internal Quality Control were within acceptance limits. 

Kay McCann 
Prepared By 

June 6, 1995 
Date 
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CASE NARRATIVE 
INORGANIC METALS ANALYSES 

The routine calibration . and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

Preparation and Analysis Requirements 

• Two water samples for total metals analysis. The samples were prepared as LAS 
Batch 520BHT and analyzed for selected analytes as requested on the chain of 
custody. Sample B0FKD1 (L4561-8) was used for matrix spike and duplicate, post
digestion spike and serial dilution analysis. All data flags due to the performance of 
the above-mentioned QC sample are also associated with every sample digested with 
this batch. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Method Blanks 

• The level of analytes in the method blanks were less than the reporting detection 
limits. 

Internal Quality Control 

• All internal quality control were within acceptance limits. 

Sample Results 

• The following qualifiers· are reported on the basis of the techniques employed to 
perform the analyses: 

"P" ICP-AES 
"F" GFAA 

Nalini Prabhakar 

Prepared By 

06/24/95 

Date 
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CASE NARRATIVE 
INORGANIC METALS ANALYSES 

The routine calibratio·n _and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

Preparation and Analysis Requirements 

• Two · filtered water samples for dissolved metals analysis. As the measured turbidity 
of the samples was less than 1 NTU, they were batched as 520BHD for selected 
dissolved analytes as requested on the chain of custody. For this sample batch sample 
B0FKD2 (L4561-16) was used for matrix spike and matrix spike duplicate and serial 
dilution analyses. All data flags due to the performance of the above-mentioned QC 
sample are also associated with every sample analyzed with this batch. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Method Blanks 

• The level of analytes in the method blanks were less than the reporting detection 
limits. 

Internal Quality Control 

• All internal quality control were within acceptance limits. 

Sample Results 

• The following qualifiers· are reported on the basis of the techniques employed to 
perform the analyses: 

"P" ICP-AES 
"F" GFAA 

· Nalini Prabhakar 

Prepared By 

06/21 /95 

Date 
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• Antimony is reported by AA for two of the samples due to interferences on the ICP. 
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CASE NARRATIVE 
ORGANIC ANALYSES 

Analytical Method CLP :3/90 Volatiles 

This data package contains the volatile organic constituents results for the sample collected 
on May 18 and 23, 1995 and received at Lockheed Analytical Services on May 20 and 25, 
1995. The samples and the corresponding laboratory control number can be found on the 
Method Blank Summary Form IV. 

SDG No.: L4561 

Login No.: L4561/L4597 

The associated samples were analyzed in two analytical batches. The instrument tunes, initial 
and continuing calibrations were within QC criteria. 

Analytical Batch 052495-8260-D 1 

Holding Times 

The samples were analyzed within the required holding time on May 24, 1995. 

Surrogate Recoveries 

Surrogate recoveries were within QC limits. 

Matrix Spike (Ms)/Matrix Spike Duplicate (MSD) 

Sample BODKD1 (L4561-5) was the native sample for L4561-5 MS/MSD. Compound 
recoveries were within QC limits in the Matrix Spike (MS) and Matrix Spike Duplicate (MSD). 
The Relative Percent Differences (RPDs) between the MS and MSD were within QC limits. 
Target compound Acetone was detected in the MS along with the spiked compounds. 

Method Blank 

There were no target compounds and Tentatively Identified Compounds (TICs) detected in the 
Method Blank (MB) . . 

. Internal Standard 

All internal standard area counts and retention times were within QC limits for all associated 
samples analyzed. 
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Sample Results 

Target compounds were detected in the associated·client sample analyzed .but no TICs were 
detected. 

Analytical Batch 052695-8260-D 1 

Holding Times 

The samples were analyzed within the required holding time on May 26, 1995. 

Surrogate Recoveries 

Surrogate recoveries were within QC limits. 

Matrix Spike (Ms)/Matrix Spike Duplicate (MSD) 

Refer to analytical batch 052495-8260-01 for the associated Matrix Spike (MS) and Matrix 
Spike Duplicate (MSD) results. 

Method Blank 

There were no target compounds and Tentatively Identified Compounds (TICs) detected in the 
Method Blank (MB). 

Internal Standard 

The internal standard area counts and retention times were wit~in QC limits for all associated 
samples analyzed. 

Sample Results 

Target compound Acetone was detected in sample BODKD6 (L4597-2). There were no TICs 
detected in the associated client samples analyzed. 

Prepared By 
Patricia Lonergan 

June 26, 1995 
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CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument calibration, initial and continuing calibration verification, quench 
monitoring standards, instrument background analysis, method blanks, yield tracer, 
laboratory control samples,· matrix spike samples, duplicate samples. · 

Holding Time Requirements 

All holding times were met. 

Chemical Recoveries and MDAs can be found on the preparation sheets and calculation 
sheets, respectively, on the attached raw data for each method. 

Analytical Method 

Carbon-14 

The carbon-14 analysis was performed using LAL-91-SOP-0209. All samples were 
analyzed on batch #23714, which contains a method blank (MBB), duplicate (DUP), 
laboratory control sample (LCS), and matrix spike (MS). No problems were 
encountered during preparation or analysis, and all QC criteria were met. 

Gross Alpha Beta 

The gross alpha beta analysis was performed using LAL-91 -SOP-0060. All samples 
were analyzed on batch #23735, which contains an MBB, DUP, LCS and MS. No 
problems were encountered during preparation or analysis, and all QC criteria were 
met. 

Strontium 

The strontium analysis Was performed using LAL-91-SOP-O 196. All samples were 
analyzed on batch #23?34, which contains and MBB, DUP and LCS. No problems 
were encountered during preparation or analysis. There was insufficient sample for a 
matrix spike analysis. All other QC criteria were met. 
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The tritium analysis was performed using LAL-91-SOP-0066. All samples were 
analyzed on batch #23736, which contains an MBB, DUP, LCS- and MS. No problems 
were encountered during preparation or analysis. All QC criteria were met. 

Yvonne M. Jacoby 
Prepared By 

June 21, 1995 
Date 
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DATA QUALIFIERS FOR INORGANIC ANALYSES 
[Revised 08/28/92] 

·,•.- .,- . 

For CLP Analyses Only - Reported value is less than the contract requited detection 
limit (CRDL) but greater than or equal to the instrument detection limit (IDL) .. · · 

For Routine, Non~CLP Analyses Only - Any constituent that was also detected in the 
associated blank whose concentration was greater than the reporting detection limit 
(RDL). 

Presence of high levels of interfering constituents required dilution of sample which 
increased the RDL by the dilution factor. 

Estimated value due to presence of interference. 

· Sample analysis performed outside of method-or client-specified maximum holding time 
requirement. 

For CLP Analyses Only - Duplicate injection precision criterion was not met. 

Matrix spike recovery exceeded acceptance limits. 

Reported value was determined from the method of standard addition. 

For CLP Reporti.ng Only - Constituent was analyzed. for but not detected (sample 
quantitation must be corrected for dilution and percent moisture). 

For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance criteria 
and sample absorbance is less than 50% of spike absorbance. 

Analyst-defined qualifier. 

Relative percent difference (RPD) for duplicate analysis exceeded acceptance -
limits. 

Correlation coefficient (r) for the MSA is less than 0.995. 

The spike recovery and/or RPD for matrix spike and matrix spike duplicates 
cannot be evaluated due to insufficient spiking level compared to the elevated 
sample analyte concentration. 

The RPD cannot be computed because the sample and/or duplicate concentration 
was below the·RDL. 

1 Used as footnote designations on the QC summary form. 
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DATA QUALIFIERS FOR ORGANIC ANALYSES . 

For CLP analyses Only - The TIC is a suspected aldol-condensation product. 

Any constituent that was also detected in the associated 'blank whose concentratfon was · 
greater than the practical or reporting detection limit (PQL or RDL) . . 

Constituent confinned by GC/MS analysis. [pesticide/PCB analyses only] 

Constituent detected in the diluted sample. It also indicates that an accurate quantitation 
is not possible due to surrogates being diluted out of the samples during the course of the 
analysis: 

Constituent concentration exceeded the calibration range. 

The quantitation is not gasoline or diesel but believed to be some other combination of 
hydrocarbons. 

Sample analysis perfonned outside of method- or client-specified maximum holding time 
requirement. 

Estimated value - (1) constituent detected at a level less than the RDL or PQL and 
greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP 
Reporting Only). 

For CLP Reporting Only - Tentatively identified constituents (TICs) identified based on 
mass spectral library search. 

For CLP Reporting Only - The percent difference between the concentrations detected 
on both GC columns was greater than 25 percent [pesticide/PCB analyses only]. 

For CLP Reporting Only - Constituent was analyzed for but not detected (sample 
quantitation must be corrected for dilution and percent moisture). 

Analyst-defined qualifier. 

NIA in the % moisture cell indicates that data are reported on an !' as received" basis. A 
value in the % moisture cell indicates that data are· reported based on a "dry weight" 
basis. 

. .· •.-:· -: .. ·. ::..-:•:..-.::<:~--.•.-:- .·.· 

ft : :~~i Yse. (?il 'J'Ji¢ QO !ijf~ Jl~v~iiffg Fo~ < 
QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory 
control standard, or surrogates; and RPD for matrix spike duplicate or unspiked 
duplicate) exceeded acceptance limits. 

The spike recovery and/or RPD for matrix spike and matrix spike duplicates cannot be 
evaluated due to insufficient spiking level compared to the elevated sample analyte 
concentration. 

The RPD cannot be computed because the sample and/or duplicate concentration was 
below the RDL. 

1 Used~ footnote designations on the QC Summary Fonn, 
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DATA QUALIFIERS FOR RADIOCHEl\flCAL ANALYSES 
[Revised 08/28/92] 

Any constituent that was also detected in the associated blank whose 
concentration was greater than the reporting detection limit (RDL) and/or 
minimum detectable activity (MDA). · · · 

Presence of high TDS in sample required reduction of sample size which 
increased the MDA. 

Constitµent detected in the diluted sample. 
. . . 

Constituent concentration exceeded the calibration or attenuation curve range. 

For Alpha Spectrometry Only- FWHM exceeded acceptance limits. 

Sample analysis performed outside of method-specified maximum holding time 
requirement. 

Chemical yield exceeded acceptance limits. 
.:•:.•.•::.;:;:;:::::;:::;:•:::•.;::::::::::::::>=::::::::::::: 

1'(::Fo~l.Is~?onYthe •··Qc:DataiJ!t!portmg Forrris:t , 
QC data (i.e., percent recovery data for laboratory control standard and matrix 
spike; and RPD for replicate analyses) exceeded acceptance limits. 

The spike recovery and/or RPD for matrix spike and duplicates cannot be 
evaluated due to insufficient spiking level compared to the elevated sample 
analyte concentration. 

The RPD cannot be computed because the sample and/or duplicate concentration 
was below the MDA. 

1 Used as foot note designations on the QC summary form. 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT ( lnOl) f-F( ;-

Jun 05 1995, 10:58 am 

Login Number: L4561 
Account: 596 Bechtel Han'ford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

~:.;it:.~~ij9t.®:1:111:Jiill!:::11:J:i{i!
1

\Jii::i!iII:;::; j~l;~li!JJ:t• !.! :11111:1:IJl:JJi!l!il/!llll/:!lll:iilll!ilii/l!!l!l!lli liili~:J!Ji/l 11!/l/:J!!!J:!l;t il! I!:i;:i:Ji/ill1!i: g~:~ 
L4561-1 
temp 2; SAF# B95-052 
Location: RFG01-43E 

BOFKDl 

Water 1 S SCREENING 

L4561-2 - BOFKDS 
temp 2; SAF# B95-052 
Location: RFG19-121E 
Water 1 S CLP 3/90 VOLATILES 

L4561-3 BOFKDS 
temp 2; SAF# B95-052 
Location: RFG18-46A5 

L4561-4 BOFKDS 
temp 2; SAF# B95-052 
Location: RFG18-46A5 

L4561-5 BOFKDl 
temp 2; SAF# B95-052 
Location: RFG19-121E 
Water 1 S CLP 3/90 VOLATILES 

L4561-6 BOFKDl 
temp - 2; SAF# B95-052 
Location: RFG18-46A5 

L4561-7 BOFKDl 
temp 2; SAF# B95-052 
Location: RFG18-46A5 

L4561-8 BOFKDl 
temp 2; SAF# B95-052, FUR=As,Pb 
Location: RFG01-07A 
Water 1 S CLP FURNACE 
Water 1 S CLP ICP _ 

t4561-9 BOFKDl 
temp 2; SAF# B95-052 
Location: RFG19-103C 
Water 1 S 300.0 CHLORIDE 
Water 1 S 300.0 FLUORIDE 
Water 1 S 300.0 NITRATE 
Water 1 S 300.0 NITRITE 

18-MAY-95 20-MAY-95 

Hc;>ld:14-NOV-95 

18-MAY-95 20-MAY-95 

Hold:30-MAY-95 

18-MAY-95 20-MAY-95 

18-MAY-95 20-MAY-95 

18-MAY-95 20-MAY-95 

Hold:30-MAY-95 

18-MAY-95 20-MAY-95 

18-MAY-95 20-MAY-95 

18-MAY-95 20-MAY-95 

Hold:14-NOV-95 
Hold:14-NOV-95 

. 18-MAY-95 20-MAY-95 

Hold:15-JUN-95 
Hold:15-JUN-95 
Hold:20-MAY-95 
Hold:20-MAY-95 

Page 1. 

·24-JUN-95 

24-JUN-95 

24-JUN-95 

24-JUN-95 

24-JUN-95 

24-JUN-95 

24-JUN-95 

24-JUN-95 

24-JUN-95 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 05 1995, 10:58 am 

Login Number: L456i 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanf.ord Project 

Water 
Water 

1 S 300.0 PHOSPHATE 
1 S 300.0 SULFATE 

Hold:20-MAY-95 
Hold: 15-JUN-95 . 

L4561-10 BOFKDl 18-MAY-95 20-MAY-95 
temp 2; SAF# B95-0~2 
Location: 156V-09oG · 
Water 1 S GR ALP/BETA LAL-0060 Hold:14-NOV-95 
Water 1 S SR-90 LAL-0196 Hold:14-NOV-95 

L4561-11 BOFKDl 
temp 2; SAF# B95-052 
Location: 156V-092D 

L4561-12 BOFKDl 
temp 2; SAF# B95-052 
Location: 156V-073 

L4561-13 BOFKDl 
temp 2; SAF# B95-052 
Location: 156V-045 

L4561-14 BOFKDl 
temp 2; SAF# B95-052 
Location: 156V-092D 

18-MAY-95 20-MAY-95 

18-MAY-95 20-MAY-95 

18-MAY-95 20-MAY-95 

18-MAY-95 20-MAY-95 

L4561-15 BOFKDl 18-MAY-95 20-MAY-95 
temp 2; SAF# B95-052 
Location: 156V-069 
Water 1 S C-14 LAL-0209 Hold:14-NOV-95 
Water 1 S TRITIUM (HJ) LAL.-0066 Hold: 14-NOV-95 

L4561-16 BOFKD2 18-MAY-95 20-MAY-95 
temp 2; SAF# B95-052, FUR=As,Pb 
Location: RFG01-07A 
Filt H20 15 S CLP FURNACE Hold:14-NOV-95 
Filt ~20 15 S CLP ICP Hold:14-NOV-95 

L4561-17 
SAF# B95-052 
Location: 
Water 
Water 
Water 
Water 

1 S 
1 S 
1 S 
1 S 

REPORT TYPE 

EDD - DISK DEL. 
GCMS4A 
INORG TYPE 4A RPT 
RAD RPT TYPE 4F 

20-MAY-95 20-MAY-95 

Page 2 

Signature: 

Date: 

24-JUN-95 

24-JUN-95 

24-JUN-95 

24-JUN-95 

24-JUN-95 

24-JUN-95 

24-JUN-95 

24-JUN-95 

Ole 

I 
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9613446.-ZSBS 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

May 23 1995, 08:52 am 

Login Number: L4561 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

___________ _.___ ·.! 
L4561-l ... · ... ·.· ,. · BOFKDl 
tempi; ·sAF# B95-052 
Location: RFG01-43E 
Water 1 S SCREENING 

L4561-2· : •. .. · BOFKD5 
temp 2; SAF# B95-052 
Location: RFG18-46A5 
Water 1 S CLP 3/90 VOLATILES 

L4561-:--3 .··· . < BOFKD5 
temp 2; SAF# B95-052 
Location: RFG18-46A5 

L4561...;4 · .. ·.•·•·•>: .. BOFKDS· 
temp 2; SAF# B95~052 
Location: RFG18-46A5 

L4561-5' <>··· 0 .: · ·· BOFKDl 
temp 2; SAF# B95-052 
Location: RFG18-46A5 
Water 1 S CLP 3/90 VOLATILES 

L4561-6: BOFKDl 
temp 2; SAF# B9s-os2 
Location: RFG18-46A5 

L4561 T · ,. BOFKDl 
temp ; ;:•·•~AF# B95~052 
Location: RFG18-46A5 

L4561'.""8\ ·/y: . .. BOFKDl 
temp 2; sAF# B95.;.052, FUR=As,Pb 
Location: RFG01-07A 
Water 1 S CLP FURNACE 
Water 1 S CLP ICP 

. L4561-9/,•>•/.:/:}}:@jJJ:t::,:.-.. ::,:;:.BOF.KP1 
temp 2; SAF# B95-052 
Location: RFG01-07A 
Water 1 S 300.0 CHLORIDE 
Water 1 S 300.0 FLUORIDE 
Water 1 S 300.0 NITRATE 
Water l S 300.0 NITRITE 

18-MAY-95 20-MAY-95 · 24-J_UN-95 

Hold:14-NOV-95 

· 18-MAY-95 20-MAY-95 24-JUN-95 

Hold:30-MAY-95 

18-MAY-9.5 20-MAY-95. . 24-JUN-95 

. 18-MAY-95 20-MAy:...95 · 2:4-JUN-95 

18-MAY.;..95 20-MAY-95 24-JUN-95 

Hold:30-MAY-95 

18-MAY-95 20-MAY-95 .24-JUN-95 

18-MAY-95 20-MAY-95 24-JUN-95 

ra.:..MAY-95 20'.""MAY-95 24-JUN-95 

Hold:14-NOV-95 
Hold:14-NOV-95 

i ,18'.""11.AYt ~•~ 2:o:...MAY-95\ 24-JUN:...95 

Hold:15-JUN-95 
Hold:15-JUN-95 
Hold:20-MAY-95 
Hold:20-MAY-95 

Page 1 
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LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

May 23 1995, 08:52 am 

Login Number: L4561 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Water 
Water 

1 S 300.0 PHOSPHATE 
1 S 300.0 SULFATE 

Hold:20-MAY-95 
Hold: 15-JUN-95· 

L4561-l.0 . , , .. _.. _ B_OFKDl _18.;..MAY-95 20~MAY-95 
temp 2; SAF# B95-052 
Location: 157 
Water 1 S GR ALP/BETA LAL-0060 Hold:14-NOV.;..95 
Water 1 S SR-90 LAL-0196 Hold:14-NOV-95 

L4561-1.l: ' BOFKDl 
temp 2; SAF# B95-052 
Location: 157 

L4561-12,: BOFKDl 
temp 2; SAF# B95-052 
Location: 157 

L456"1.-1,~/\:, / . ._ · __ , _ . . BOFKDl 
temp 2; SAF# B95-052 
Location: 157 

L4561~14\, .,}(.<-•:. : <:_. . BOFKD1 
temp 2; SAF# B95-052 
Location: 157 

18-MAY-95 ZO-MAY-95 

1.8-MAY-95 2:0-...MAY-95 

.. •. ,• 

. ra:..MAy_:..95·, 20;..MAY~9.5 
. . 

24-JUN-95 

2.4-JUN-95 

24-JUN-95 

24-JUN-95 

L4561;..1S:"/) : ___ -· . BOFKDl. ... ·_ lS~MAY.;..95: 20"-MAY~ 95 · · ,_ 2·4 .. JUN.;.95 
temp 2; .. SAF# B95-052 
Location: 157 
Water l 
Water l 

S C-14 LAL-0209 Hold:14-NOV-95 
S TRITIUM(H3) LAL-0066 Hold:14-NOV-95 

L45.61.;.1:6-?::.,. . . .. -- O: BOFKD2. ;.-.-· 
temp 2; °§,AF# -B95.;.052; . FUR=As ~ Pb 
Location: RFG01-07A 
Filt H20 15 S CLP FURNACE 
Filt H20 15 S CLP ICP 

Hold:14-NOV-95 
Hold:14-NOV-95 

· L4561-l.7/.:f.::,;::_::.,,,/Uiffat- .: . - .:REPO~T TYPE 
SAF# B95-052 

20-MAY~9:!). ZO~MA.y:..~? 2::4,~JUN"".'_95 

Location: 
Water 
Water 
Water 

l 
1 
1 

S EDD - DISK DEL. 
S !NORG TYPE 4 RPT 
S RAD RPT .TYPE 4 

Page 2 

Signature: 

Date: •· - 020 
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1, 

Page_l_ of_l_ 
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ._ 

Data Turnaround 

0 Priority 
Collector 

J A-· {?_.,--;,;;,, , Company Contact Telephone • Nonna! k:-, (._ec Bob Raid! (509) 372-9641 

Project Designation Sampling Location SAF No. 
100-FR-3 Groundwater - Round 7 IOOF 895-052 

Ice Chest~ Field Logbook No. Method of Shipment -~- ~/2-~ ~F-L /uC::<f Federal Express ~•/ffl I ) ll"' - \ 
Shipped To Offsite Property No. Bill of Lading/ Air Bill No. 
Lockheed WCJS ·O ·- o :;icci-~ 0 :=1Cf0 (J(r,.".J'-i-.t,.k,(2J 
Possible Sample Hazards/Remarks Preservation 

HNO, Cool4°C HCI HNO, Cool 4°C Cuol 4°C HNO, IICI -Type of Container 
P/G PIG Gs PIG G PIG PIG G~ 

No. of Container(s) 
~ 

1 1 3 5 1 I I 3 -.S:: -Special Handling and/or Storage 
Volume 

c::r-,,, 
Maintain samples betwee_n 2°C and 6°C. IL 500mL 40mL IL IL 20ml IL 40~ .. 

ICPMclal&· Anion> (IC). VOA-TCL Gross Tritium, Activity ICP Mc1als-
VO:'fil TAL. AA P, Cl, SO,, 

Alpha, C-14 Scan 
TAL. AA 

Mclala-As , PO., NO, , Metals-As, TCL·-..i 
SAMPLE ANALYSIS Pb . NO,. Gross Pb . 

(Unfiltered) Beta, (Fillcred) 

Sr-90 . 
Sample No. Matrix• Date Sampled Time Sampled 

B0FKDI w ~ - l?l ''iC ~~ i- __>c >< __;>\ ,..,i( A 
, 

B0FKD2 w c;-15 ·s· ,--- \ 4d"<=i )< 

B0FKD5 w <;-· J~ -5· ,- \4d-4 X 

··•: SPECIAL INSTRUCTIONS Matrix.• 
CHAIN OF :rossassJON Sign/Print Names Sample analysis for PO4 , NO1 , and NO, by EPA 300:0 is being requested for infonnation s - Soil ' 

Relinquished B~ Date/Time ~,~ (5A....C. Date/Tim~ (!)JO() only. The ERC Contractor acknowledges th;it the 48-hour holding time will not be met. SI: - Sodimau 

0 ~ov SO - Solid · 

C >Ll /. 0 -?7 , -/c;,-<;,-- g,~ 1-f~.,.., f;=- /<'j-y ,;- SL - _Sludge I 

r w--~u~~; ye Date/Time 090(1 ,Received By Date/Time 
W - Water 
0 = Oil 

.. ~.:t 'I, '• u J"< l-'/. J..1-f'-.J S--19-<; ~ I A - Air 
llS - Drum Solids 

1lelinqu1shed By Date/Time Received By Date/Time IJL • Drum Liquids 

ZS 
T c Tissue 
WI - Wip< 

Relinquished By Date/Time Received By Date/Time L • Liquid 
V - Vqct11io11 

V' - I( ·• Olhcr. 

~ 
LABORATORY iledP( ~ \:lli✓\. 

Title I • . Date/Time <_--. 
SECTION . <' CL{ ~-r~ O,r,,_, <; .. )c -S\ - / -; ·orl /J ,z , C 0n.,.~, ,,,, IP 

j FINAL SA.MPJ.,E Disposal Method I Disposed By Dat ·111me 

I\ DISP0Sfl1O~ 
. -· .. 



Environn:,ental £RC 
Restoration -ream 
Contractor I t 

Interoffice Memorandum-

TO: 

COPIES: 

W. S. Thompson 

R. L. Biggerstaff 

N3-06 

. H4-91 

DA'IE: 

FROM: 

suBJECT: 1995 Round 7 sampling ·for 100-FR-3 

Job No. 22192 
w,;-~~: so ·· 
CC:,, : NIA . 

OU: IQO.fR.J 
no: NIA 

ERA, NIA 

Sub;oc,Caie: SI.SO 

April. 27, 1995 ;) 

S. K. De Mers Q~ . 
Radiological Controls 
N3-06/376-2764 

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of 
samples taken from the attached list of wells. 

All except two of the wells listed in the attachment were reviewed for radiological content based 
on the previous 4 years of sampling data. No well listed has a 13 activity in excess of 100,000 
pCi/1 ( < .1 uCi/sarnple based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1 
( < .01 uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/gm ( < 2 nCi/gm 
D.O.T. limit). The highest activity in recent samples is 9,900 pCi/1 /j(H3

) and 50 pCi/1 a. 

The remaining wells are in locations that do not provide a credible path whereby they could 
become contaminated at the above listed levels. 

Radiological monitoring during sampling will only be required if the wells are located in 
radiological areas or if the wells themselves are labeled with radiological stickers. 
Monitoring requirements for down hole work such as pump removal will be determined basefr on 
the history of each well on a case by case basis. 

, .. 
skd 



9613446.,589 
WHC/BHI SAMPLE CHECK-IN LIST 

Date/Time Received: ~-20 _els- L c;, ( •,-1 t:.< SDG #: Ju_ 
7 

B3~-c5d Work Order Number: ~b SAF #: 
0 

Shipping Container ID: ·E,c. --s= Chain o_f Cust_ody # 

1. Custody Seals on shipping container intact? Yes Dd No [ 

2. Custody Seals dated and signed? Yes ~] No [ ] 

3. Chain-of-Custody record present? Yes bl l No [ ] 

0 
4 . Cooler temperature 

;)_ '✓ 
5. Vermiculite/packing materials is Wet [ ] Dry [)l] 

6. Number of samples in shipping container: ·;1, 
7. Sample holding times exceeded: Yes [X] No [ ] 

8. Samples have: tape hazard labels ---- -----\( custody seals appropriate sample labels 
' ----

9. Samples are: )( · in good condition -------... --broken 
leaking --- have air . bubbles 

10. Were any anomalies identified in sample receipt? Yes [ ] No D(] 

11. Description of anomalies (include sample numbers): ----------

Sample Custodian:+/2,..-'J-.....c_J~~.,.......-,~·a-------- On: 

Telephoned To: -k °Ct:{./ l:fen tfri l L OnS: - Jo-o/5: 

Post-I~ Fax Note 7671 

Phone# Phone# 

FO~ NO . LS-042, Rev. 1, 2/95 Fax# Fax# 023 



. . - . - - . ~-- -9613 4~ 259-0 -.. : · .. . .. · ·-····--, • :. ~A,,, .. ,J • . • - · ~.~- ~.~.· ... . ,••,l • • _:,_:_ _ _ • • - .
\ 

Sample Login 

Login Review Chcddist 

Lat Number L 4S&( 

The !ogin rc·:iew should be conducted by that ~ Iogging in. the sample: as we!! ~ a . 
peer. P!e=.se :.uc :.his chcc!di.st to en.sure that such n:vicws occur in a uniform ba.si.s. Ple.::.!e 
sign :md dace bclcw to verify tbac 1 login review has occum:d. This cncddi.st should be 
affixed to c::ic., login pacx:ige ?rior to dismouticn. 

For an ctTccuve lor1n micw. ~ & minimum. live fW!IDN frt1m Illa lams prs&a an ffll8ind. 11lue 1n Ula cb&iA a( cullody (or 
cqu1v11cmJ, ~ 10r1n cll&us o{ cl&IIOliy fT1ldn. ::Sa umpia-,,, ,wpor1. Illa~ rwamq cilacJwll. .uid w IOJffl c;u01&11on. Scro~ 
bt(INWII I nrvi•w • Clllllff W& Illa• /jya cazn;ioncnu 1ft an&l&Ols. For jGOa WU lllllic c....- umpica, ::i& s.unpic SUffl."l\lfT ~on 
1111y Ila ommiucd. 

Sample Summary Re;ort 
I:liA 

Ye! 

I. 
2. 
3. 

4. 
s. 
6. 

Are ill .sample IDs corr=? 
Are ill samples prc:cnt? 
Are ill mairicc aJrrca? 
, •. , .• n:tJ' ...,,_ all8&dd ba - I T'C.J' !&&Cil&Y.-r..w ll!aaia allaud ba _, 

•. 
"' ._'• 

Are ail analyses an tbe chain of cust0dynagin quawicn included? 
Ah: :mai vses !oggcd in fer tbe ccncct amcam:r1 

J 

(a.r .• ....;.,.;. ~paw, · n Joan ~far• ,._..... · •- wa "!'!!l 
Are .samples loged in ac::miing ta Iabcntmy buctring procedures? .i. 
(a., .• TC.JI r1p1U 1.-mq ... 11aoci11«o ._.w,.._, IJtiJe ............ N iagn la aa &.laa - COIUCI 

Logh Qain of C;,uodv Re;oa 

1. 
2. 

Are !he Coile::. Re=ve , and Due ewes cmrca far r:very sample? 
Have ~rcpriate szmpie :ommc:us bcc::l induded'.! 
(a., .. . \CS.l'-1.SD daaplliaa. ,__. (111111 1111 dial c aiac 1191i1r niNiGnsiest 

S . ~ . . Ch ·~r am;ire A:;;;;v,ng ~==rm 

1. An: :inv disc::=ancies betwc::: the chain of custcdy and the login noted'? 
(1.J •• ~ ~ Giff'c,;. oa "8im o( cl&ADGy •• boula lailul- -.....--. ~Ma(,- bruup;-

P:-:m:1ry ie'.'iew signature Date Seccncizry review signature Dare 

Nn 

, 

. '•~· : . 
'! - . 

024 

·. 1 

I 
I 

I 
I 
I 

I 
I 
I 
I 

I 

I 
I 

I 
I 
I 



Lockheed Analytical Services 
Sample Receiving Checklist -
Clicat Name: \rJ t A h " ~ h <......-yo_ 

. -
COOLER CONDmON UPON RECEIPT 

T cmpc:raturo of cooler upon receipt: 
temperature of tomp. blauk upon receipt: 

custody acala intact 

chain of custody prcaent 
blue ice (or equiv.) prCICOt/frou.a 
rad 1urvcy completed 

Pago I of 

Job No. L~,s~ I Cooler ID: 

I 
Yea No 

X 

"-.D ----------------------------------------------------------------1 -a-,.. 
SAMPLE CONDmON UPON RECEIPT .-----------------------------------------------------------1 !.>J_ 

No • Commmta/Diacrq,uclca _,:: .----------------------------------------"----------------------1 -s= 
all bottles labeled y :0--.. ------------------------,.....------------------------------------1 • aamplca intact y r-.., -------------------------+-------------------------------------1 U, .,._P_ro..;.pe..,.r_c_o_n_wn_· _cr__,uled.,...,.._fo_r..,,am __ Pl...,o...;typo...;._ __________ ..;..X" ___________________________________ -i '--..0 

sample vo~umc 1ufficlcnt for analy1ia ',c- ---

proper_ pres. indicated on tho COC \.. 

VOA'a contain hcadspacc 

arc samples bi-phasic (if ao, indicate umplc ID'S): 

MISCELLANEOUS ITEMS 

aamplca with 1hort holding timca 

samples to 1ubcontract 

ADDmONAL COMMBNTS/DISCREP ANCIES 

Complc:tcd by / dato: 

Scot to the clicot (date/initial•): 

0 
N 

C" version 2.0 (11/11/94) 

/ 

Yea 

y 

No • Commmta/Diacrcpancica 

•• Clicat'• ligaaturo upoo roceipt: 

. -:_1.<·:· 
I 



BOFKDl -

BOFKD2 

BOFKDS 

REPORT TYPE -

. 9613446. 2592 
Lockheed Analytical Laboratory 

SAMPLE SUMMARY REPORT (su02) 
Bechtel Hanford, Inc. * Richland, WA 

L4561-l Water 
L4561-S Water 
L4561-8 Water 
L4561-8 Water 
L4561-9 Water 
L4561-9 Water 
L4561-9 Water 
L4561-9 Water 
L4561-9 Water 
L4561-9 Water 
L4561-10 Water 
L4561-10 Water 
L4561-15 Water 
L4561-15 Water 

L4561-16 Filt H20 
L4561-16 Filt H20 

L4561-2 Water 

L4561-17 Water 
L4561-17 Water 
.L4561-17 Water 

' .SCREENING 
·CLP 3/90 VOLA'Ul 
· CLP FURNACE -
· CLP ICP - . 
· 300.0 CHLORIDE 

• 300. 0 FLUORIDE -
·300.0 NITRATE -

• 300.0 NITRITE -
-300.0 PHOSPHATE 

- 300. 0 SULFATE ~ 
• GR ALP/ BETA LAL· 

• SR-90 LAL-0196 -
.. C-14 LAL-0209 -
, TRITIUM (HJ) LAL-

• CLP FURNACE . CLP ICP 

• CLP 3/90 VOLATIL 

EDD - DISK DEL .... 
INORG TYPE 4 RP'I 
RAD RPT TYPE 4 

02€ 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 05 1995, 10:58 am 

Login Number: L459i 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

L4597-1 BOFKDl 
temp 2; SAF# B95-052 
Location: RFG01-43E 
Water 1 S SCREENING 

L4597-2 . BOFKD6 
temp 2; SAF# B95-052 
Location: RFG19-97G 
Water 1 S CLP 3/90 VOLATILES 

L4597-3 BOFKD6 
temp 2; SAF# B95-052 
Location: RFG18-46A5 

L4597-4 BOFKD6 
temp 2; SAF# B95-052 
Location: RFG18-46A5 

L4597-5 BOFKD3 
temp 2; SAF# B95-052 
Location: RFG19-97G 
Water 1 S CLP 3/90 VOLATILES 

L4597-6 BOFKD3 
temp 2; SAF# B95-052 
Location: RFG18-46A5 

L4597-7 BOFKD3 
temp 2; SAF# B95-052 
Location: RFG18-46A5 

L4597-8 BOFKD3 
temp 2; SAF# B95-052, FUR=As,Pb 
Location: RFG01-07A 
Water 1 S CLP FURNACE 
Water 1 S CLP ICP 

L4597-9 BOFKDJ 
temp 2; SAF# B95-052 
Location: RFG19-103C 
Water 1 S 300.0 CHLORIDE 
Water 1 S 300.0 FLUORIDE 
Water 1 S 300.0 NITRATE 
Water 1 · S 300.0 NITRITE 

23-MAY-95 25-MAY-95 

Hold:19-NOV-95 

23-MAY-95 25-MAY-95 

Hold:04-JUN-95 

23-MAY-95 25-MAY-95 

23-MAY-95 25-MAY-95 

23-MAY-95 25-MAY-95 

Hold:04-JUN-95 

23-MAY-95 25-MAY-95 

23-MAY-95 25-MAY-95 

23-MAY-95 25-MAY-95 

Hold:19-NOV-95 
Hold:19-NOV-95 

23-MAY-95 25-MAY-95 

Hold:20-JUN-95 
Hold:20-JUN-95 
Hold:25-MAY-95 
Hold:25-MAY-95 

Page 1 

·29-JUN-95 

29-JUN-95 . 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

027 



96134~6~2594 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jun 05 1995, 10:58 am 

Login Number: L459j 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

~::~t!:~~~~i~-•--_ ·•·•:•:::.::•:\•••:::••:•::i•::.•••:·•:
1~:t:i~•:::••·; •~ t lJ,••i::::::•••::Jl;il:jl.il!li:l!ili::!'.;!.1ii!!!!lii:•g:fisff::; :'.:i;/:iJi:!~~;~0lf···: 

Water 
Water 

1 S 300.0 PHOSPHATE 
1 S 300.0 SULFATE 

Hold:25-MAY-95 
Hold:20-JUN-95 

L4597-10 BOFKD3 23-MAY-95 25-MAY-95 
temp 2; SAF# B95-052 
Location: 156-012 
Water 1 S GR ALP/BETA LAL-0060 Hold:19-NOV-95 
Water 1 S SR-90 LAL-0196 Hold:19-NOV-95 

L4597-11 BOFKD3 
temp 2; SAF# B95-052 
Location: 156-012 

L4597-12 BOFKDJ 
temp 2; SAF# B95-052 
Location: 156-012 

L4597-13 BOFKD3 
temp 2; SAF# B95-052 
Location: 156-012 

L4597-14 BOFKDJ 
temp 2; SAF# 895-052 

· Location: 156-012 

L4597-15 BOFKD3 
temp 2; SAF# B95-052 
Location: 156-022B 
Water 1 S C-14 LAL-0209 

23-MAY-95 25-MAY-95 

23-MAY-95 25-MAY-95 

23-MAY-95 25-MAY-95 

23-MAY-95 25-MAY-95 

23-MAY-95 25-MAY-95 

Water 1 S TRITIUM(HJ) LAL-0066 
Hold:19-NOV-95 
Hold:19-NOV-95 

L4597-16 BOFKD4 . 
temp 2; SAF# B95-052, FUR=As,Pb 
Location: RFG01-07A 
Filt H20 15 S CLP FURNACE 
Filt H20 15 S CLP ICP 

L4597-17 
SAF# B95-052 
Location: 

REPORT TYPE 

Water 
Water 
Water 
Water 

1 S EDD - DISK DEL. 
1 S GCMS4A 
1 ·s INORG TYPE 4A RPT 
1· S RAD RPT TYPE 4F 

23-MAY-95 25-MAY-95 

Hold: 19_-NOV-95 
Hold:19-NOV-95 

25-MAY-95 25-MAY-95 

Page 2 

Signature: 
'/ l ... 

v 

. Due: 
·Date · 

29-JUN--95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

Date: / - '·:· o 2 e 



. 9613446112595 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
May 25 1995, 01:11 pm 

Login Number: L4597 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

L4597-1 B0FKDJ 
temp 2; SAF# B95-052 
Location: 157 
Water 1 S SCREENING 

L4597-2 B0FKD6. 
temp 2; SAF# B95-052 
Location: 157 
Water 1 S CLP 3/90 VOLATILES 

L4597-3 ,· B0FKD6· 
temp 2; SAF# B95-052 
Location: 157 

L4597-4 B0FKD6 
temp 2; SAF# B95-052 
Location: 157 

L4597~5 B0FKDJ 
temp 2; SAF# B95-052 
Location: 157 
Water 1 S CLP 3/90 VOLATILES 

L"4597-6 B0FKD3 
temp 2; SAF# B95-052 
Location: 157 

L4597-7 B0FKD3 
temp 2; SAF# B95-052 
Location: 157 

L4597-8 B0FKD3. · 
temp 2; SAF# B95-052, FUR=As,Pb 
Location: 157 · 
Water 1 S CLP FURNACE 
Water 1 S CLP ICP 

L4597~9 ,· -·· · • =·. · 

temp 2; SAF# Biis-052 
Location: 157 
Water 1 
Water 1 
Water 1 
Water 1· 

S 300.0 
S 300.0 
S 300.0 
S 300.0 

_BOFKDJ: 

CHLORIDE 
FLUORIDE 
NITRATE 
NITRITE 

23-MAY-95 25-MAY-95 

Hold:19-NOV-95 

23-MAY-95 25-MAY-95 

Hold:04-JUN-95 

23-MAY-95 25-MAY-95 

2.3-MAY-95 25-MAY-95 

Hold:04-JUN-95 

23-MAY-95 25-MAY-95 

23-MAY-95 2.5-MAY-95 

23-MAY-95 25-MAY-95 

Hold:19-NOV-95 
Hold:19-NOV-95 

23-MAY-95 25-MAY-95 

Hold:20-JUN-95 
Hold:20-JUN-95 
Hold:25-MAY-95 
Hold:25-MAY-95 

Page 1 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

2.9-JUN-95 

29-JUN-95 

029 



96134461t2596 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
May 25 1995, 01:11 pm 

Login Number: L4597 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Water 
Water 

1 S 300.0 PHOSPHATE 
1 S 300.0 SULFATE 

Hold:25-MAY-95 
Hold:20-JUN-95 

L4597-10' BOFKD.3 23~MAY.-95 25-MAY-95 
temp 2; SAF# 895-052. 
Location: 157 
Water 1 S GR ALP/BETA LAL-0060 Hold:19-NOV-95 
Water 1 S SR-90 LAL-0196 Hold:19-NOV-95 

L459T-·I1 BOFKDJ 
temp 2; SAF# B95-052 
Location: 157 

L4597-12 , BOFKD3 
temp 2; SAF# B95-052 
Location: 157 

L4.597-13 -. BOFKD3 
temp 2; SAF# B95-052 
Location: 157 

L4597~14t ;-•: . BOFKD3 
temp 2·; · .. SAF# B95~052 
Location: 157 

23-MAY-·95 25-MAY-95 

23-MAY-95- 25-MAY-95 

23-MAY-95 25-MAY-95 

23:-MAY~95 25-MAY-95 

L4.597-i5= ,: BOFKDJ 23-MAY~-9:5 25-MAY-95 
temp 2; SAF# B95-052 
Location: 157 
Water 1 S C-14 LAL-0209 Hold:19-NOV-95 
Water 1 S TRITIUM(HJ) LAL-0066 Hold:19-NOV-95 

L45.97-·I:6, . BOFKD.4 
temp 2; . SAF# B95-052, FUR=As,Pb 
Location: 157 
Filt H20 15 S CLP FURNACE 
Filt H20 15 5 CLP ICP 

L4597;.;;; :l/7{/:}t:··. 
SAF# B95-052 
Location: 

, :(.: :,R.E?OR'I'.: 'l'Y:PE-

Water 
Water 
Water 

1 S EDD - DISK DEL. 
1 .S INORG TYPE 4 RPT 
1 S RAD RPT TYPE 4 

2.3-MAY-95 25-MAY-95 

Hold:19-NOV-95 
Hold:19-NOV-95 

2:S-MAY;....9:5 , zs~MAY-95 

Page 2 

Signature: 

Date: 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

29-JUN-95 

2:9-JUN-95 

2.9-JUN-95 

29-JUN-95 

030 



Bechtel Hanford, Inc. L4sq1 Page _I_ of _I_ 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST -
Data 'I\Jmaround -

Collector Company Contact Telephone 
D Priority 

J,· ( -~ t•. • I:. Bob Raidl (509) 372-964 l • Normal 

Project Designation Sampling Location SAF No. 

100-FR-3 Groundwater - Round 7 IOOF B95-052 

Ice Chest No. • . ,- 1~l~f7) Field Logbook No. 
' , . ·. ·-.-') Method of Shipment 

. , , ,--:.....L: Ell -JO ,:::· : ~ / .. I , • ,' Federal Express 

Shipped To Otfsite Property No. 
wc1c;- 0 -O i;JCf-1 ·3 l 

Bill of Lading/Air Bill No. 
Lockheed :7 ~,u '-/G. .. :-;.C/., ' ])'I L, 
Possible Sample Hazards/Remarks Preservation 

HNO, Cool 4°C HCI HNO, Cool 4°C Cool 4°C HNO, IICI 

Type of Container 
PIG P/G Gs P/G G P/G PIG G~ 

No. of Container(s) {..N 
1 I 3 5 I I I 3 -S:: 

Special Handling and/or Storage -
Volume D', 

Maintain samples betw~n 2°C and 6°C. IL 500mL 40mL IL IL 20ml IL 4~1.. 
ICP Metall- Anioos (IC) - VOA-TCL Gross Tritium, Activity ICP Metals- ji -

I', Cl, SO., 
VO . 

TAL. AA 
Alpha, C- 14 Scan 

TAL. AA 
TCL'-D 

SAMPLE ANALYSIS 
Metals-As, PO., NO, , Metals-As , ""-,.J 
Pb . NO, . Gross Pb . 
(Uoftllercd) Beta, (l'illcrcd) 

Sr-90 
' 

Sample No. Matrix• Date Sampled Time Sampled 

- ' 
, 

' . . . . - ··-
B0FKD3 w -, ~ -- , I I~ - - . f ' ' l' . ... J 1 ' 

I 

B0FKD4 w 
-~ . ~ )- \ I :_;,,, .- , __ .. ,. __ 
, . .. :-7"'1' . , ~ - ) ' 

B0FKD6 w ' 
- . ::.; - - I;::.. . ,-
'. / I , . '-- ~ 

,. 

Cl-lAIN OF fOSS~SIO~ Sign/Print Names 
SPECIAL INSTRUCTIONS M11rix• 

Sample analysis for PO4 , NO1 , and NO3 by EPA 300.0 is being requested for information s - Soil 

Relinquished By ·¾ t.1>_1 Date/Time ~Jr~ c;<fZ Date/Time ,,15" only. The ERC Contractor acknowledges that the 48-hour holding time will not be met. SE - Sedimml 

-= \., 1- '/ a~/1.. t-1,"' 
SO - Solid . 

, 1·/ ,·-:-· ~ -"';: .:.~ ( ._'-i~.(.',- ~:- ,_. ) ·, . ·· ,~: / \ -· f""-~1-4> SL " Sludge 

- ~~~C:-r(!-Date/Time (j'<r{/C)/ Received By Date/Time 
W • Water .... 0 . - Oil 

',L. ~ 12.r J. ./hA • v:1C/- }') A - Air 
OS ~ Drum Solids 

• ,Relinqu1sned By Date/Time Received By Date/Time l>L ~ Orum 1.i<Juids 

~ 
T ... Tih'Ut'. . 
WI ~ Wip,: 

Relinquished By Date/Time Received By Date/Time I, - l.iquiJ 

Iv V -= V9clalio11 
X . - Qthq 

~ LABORATORY Received By ~ Title I . Date/Time /c 
'-- SECTION ~e;-,. _,fjk, c... J, ,))J, .. __ s--2 ~ - 'ts- . (} 'ic..v 

~ 
FJNALSAMPLE Disposal Method Disposed By Date/Time 

r-, DJSPO$[I1ON .. 

[\ .. 



- 9613~46.2598 

Environmental £RC 
Restoration Team 
Contractor I t 

Interoffice Memorandum 

TO: 

COPIES: 

W. S. Thompson 

R. L. Biggerstaff 

N3-06 

H4-91 

DAm 

FROM: 

SUBJECT: 199S Round 7 sampling ·for l~FR-3 

Job No. 22192 
W-"-~NO 
CCN: NIA 
OU: l~Fll-J 

April 27, 1995 . I} 
S. K. De Mers Q~ . 
Radiological Controls 
N3-06/376-2764 

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of 
samples taken from the attached list of wells. · 

All except two of the wells listed in the attachment were reviewed for radiological content based 
on the previous 4 years of sampling data. No well listed has a /3 activity in excess of 100,000 
pCi/1 ( < .1 uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1 
( < .01 uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/gm ( < 2 nCi/gm 
D.O.T. limit). The highest activity in recent samples is 9,900 pCi/1 /3(H3) and 50 pCi/1 ·a. 

The remaining wells are in locations that ·do not provide a credible path whereby they could 
become contaminated at the above listed levels. 

_Radiological monitoring during sampling will only be required if the wells are located in 
radiological areas or if the wells themselves are labeled with radiological stickers. 
Monitoring requirements for down hole work such as pump removal will be determined based" on 
the history of each well on a case by case basis. 

,. 
skd 



9613446.,599 
WHC/BHI SAMPLE CHECK-IN LIST 

LY5'17 ~~tLJ•~L...~ 

Date/Time Received: 'S", ( >"--'t S"" SDG #: 4 
Work Order Number: ~Yr SAF #: &C\S- - os l. 
Shipping Container ID: Et-10 Chain of Cus~ody # ':11-
1. Custody Seals on shipping container intact? Yes [X1 No [ ] 

2. Custody Seals dated and signed? Yes ["XI No [ ] 

3. Chain-of-Custody record present? Yes [)<l ·No [ ] 

4 • Cooler temperature ,;c. 
5. Vermiculite/packing materials is Wet [ ] Dry rxr 
6. Number of samples in shipping container: /w 
7. Sample holding times exceeded: Yes [ ] No txr 
8. Samples have: tape ---- hazard labels ----x custody seals x appropriate sample labels 

9. Samples are: ---leaking --~f ___ in good condition 
broken have air bubbles ---- ----

10. Were any anomalies identified in sample receipt? Yes [ ] No [)d-

11. Description of anomalies (include sample numbers): ----------

Sample Custodian=-~-----;i..L_,;,,,____......,· _________ _ On: ~-U46" 

Telephoned To : ........... ~"""'e::.:..;.tl..;;...~------~~- t.....,\ ______ on ~ "2£~) 

Post-lie Fax Note 7671 

To 

CoJDept. 

Phone# 

Fax#c 

FORM NO. LS-042, Rav. 1, 2/95 

Dates "ll'. '-c-- #of • 
'v" 1.~ pages 

From -
0-.'\. 

Co. 

Phone# 

Fax# 

M: l \.if 

fl33 

-I 

I 



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

9613446.,600 

LOCKHEED MARTIN 

Sample Login 
Login Review Checklist 

Lot Number l l/5"'17 

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure 
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist 
should be affixed to each login package prior to distribution; 

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent), 
the login COC report, the sample 511mmary report, the sample receiving checklist, and the login quotation. Before beginning 
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may 
be omitted. 

SAMPLE SUMMARY REPORT 

1. Are all sample ID' s correct? 

2. Are all samples present? 

3. Are all matrices indicated correctly? 

4. Are all analyses on the COC logged in for the 
appropriate samples? 

5. Are all analyses logged in for the correct container? 

6. Are samples logged in according to LAS batching 
procedures? 

LOGIN CHAIN OF CUSTODY 

1. Are the collect, receive, and due dates correct 
for every sample? 

2. Have all appropria!e comments been indicated in 
the comment section? 

SAMPLE RECEIVING CHECKLIST 

1. Are all discrepancies between the COC and the login 
noted· (if applicable)? 

XES NO NI A Comment 

>( 

x 

x 

.m NO NLA Comment 

X 

XIS NO filA Comment 

X 

primary review signature date lccm:dary review signature 

........ G:;. -95'" 
date 

~ ? . t,.-' . 



Lockheed Analytical Services 
Sample Receiving Checklist 
CUmt Name: \ _) tL., L~ L c,,.. ..__a. Job No. LY5""17 Cooler ID: 

cooµa coNomoN UPbN RECEIPT 

Temperature of cooler upon receipt: 1'°( 
temperature of temp. blank upon receipt: 

Yea No • Commmtt/Dilc:repanclca 

custody aeal1 intact ')( 
chain of custody preaent 'f 
blue Ice (or equiv.) prcacnt/frozm x 
rad survey completed )(. 

SAMPLE CONDmON UPON RECEIPT 

Yea No • Commmt.a/DiKrcipucica 

all bottle• labeled 'i 
sample• intact 

" proper container ulC!f for aamplo typo ';I 
sample volume sufficient for analysis >( 

proper pres. indicated on tho COC X 
VOA'• contain hc:adspaco 'I' 
are sample• bi-phuic (if 10, indic:ato aamplo ID'S): AllA--. 

MISCELLANEOUS ITEMS 

Yea No 

samplea with short holding timca fJ ,J rwk. 
aamplca to 1ubcontract X 

ADDmONAL COMMENTS/DISCREPANCIES 

Completed by / date: 

CJ, Scat to the clicot (date/initial•): •• Climl'• agnaturo upon receipt: 

\J,/ 
U\ 
v\ 
-Do~ 
c:- v) w 
\J V\'"~rsion 2.0 (11/11/94) 

Page 1 of 

"..;D 
a,., 

~ 
-!=.' 
-i= 
O", .. 
~ 
cr-,.. 
c:::I --

' 

·.: · .... 
_:_> • ••• 



BOFKD3 ~ 

BOFKD4 -

BOFKD6 -

REPORT TYPE -

. 9613446. 2602 
Lockheed Analytical Laboratory 

SAMPLE SUMMARY REPORT (su02) 
Bechtel Hanford, Inc. * Richland, WA 

L4597-1 Water 
L4597-5 Water 
L4597-8 Water 
L4597-8 Water 
L4597-9 Water 
L4597-9 Water 
L4597-9 Water 
L4597-9 . Water 
L4597-9 Water 
L4597-9 Water 
L4597-10 Water 
L4597-10 Water 
L4597-15 Water 
L4597-15 Water 

L4597-16 Fi lt H20 
L4597-16 Fi lt H20 

L4597-2 Water 

L4597-17 Water 
L4597-17 Water 
L4597-17 Water 

. SCREEN ING ~ 
. CLP 3/90 VOLAHL . 
. CLP . FURNACE -
-CLP ICP - -

_ 300. 0 CHLORIDE -
. 300.0 FLUORIDE-
. 300. 0 NITRATE · 
· 300. 0 NITRITE -
. 300.0 PHOSPHATE 
·300.0 SULFATE ·-
.GR ALP/BETA LAL-
.SR-90 LAL-0196-
. C-14 LAL-0209-
.TRITIUM(H3) LAL-

~ CLP FURNACE -
' CLP ICP -

CLP 3/90 VOLATIL 

EDD - DISK DEL. · 
INORG TYPE 4 RPT 
RAD RPT TYPE 4 

f'36 

0 5 (:] '5 s-q <c 



COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BOFKDl !Date Collected: 18-MAY-95 

!Matrix: Water !Date Received: 20-MAY-95 

Consti U~i ~~::: .•• Method 

Chloride mg/L , 300.0 14. 0.02 24-MAY-95 

Fluoride mg/L 300.0 o. 73 0. 1 24-MAY-95 

Nitrate-N mg/L 300.0 20. 0.02 H 24-MAY-95 

Nitrite-N mg/L 300.0 < 0.01 0.01 H 24-MAY-95 

Ortho Phosphate mg/L 300.0 < 0.1 0. 1 H 24-MAY-95 

Sul fate mg/L 300.0 66. 0.1 24-MAY-95 

. I 

23324 L4561-9 

23325 L4561 ·9 . 

23326 L4561-9 

23327 L4561·9 

23328 L4561 ·9 

23329 L4561-9 

038 



96 l~~"~~~w 'ALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BOFKD3 !Date Collected: 23-MAY-95 

!Matrix: Water !Date Received: 25-MAY-95 

1:;ij~}fu~~l!~.J~f~;.t:i:~•~•~:·1:•!••1~t {:i •:•:•l •••••••§.;~;;•1i; .. •·· 1•~;;1:·1·~·a:i•• 
Chloride mg/L . 300.0 35. I 0.02 I 125-MAY-.95 I 23386 I L4597-9 

Fluoride mg/L 300.0 0.35 I 0. 1 I 126-MAY-95 I 23387 I L4597-9 

Nitrate-N mg/L 300.0 20. 0.02 25-MAY-95 23388 L4597-9 

Nitrite-N mg/L 300.0 < 0.01 0.01 25-MAY-95 23389 L4597-9 

Ortho Phosphate mg/L 300.0 < 0.1 0.1 25-MAY-95 23390 L4597-9 

Sulfate mg/L 300.0 97. I o. 1 I 125-MAY-95 I 23391 I L4597-9 

039 



•·:•.. ·.·. 

---·-·--- -----., -- -- - --- - ·-.. --., 

9613N~~6~260, . 
onme als Analytical Data 

Technical Review Checklist 
(Analyst) 

Analyst Name (Print/: : <-:· 

.ff)·\.: . ::: . !)escription:,•·•,:):: _:\!} ,· : 

(No/' .··. . :•::-: .• :Yes::< .. .. . . 

Completeness Review / 
1. Was required method/SOP followed~ 

2. Are all raw data available and labeled properly (e.g., / 
methods used, units, sample IDs, dilution factors, reruns)? 

3. Are all nonconformities in the raw data noted and/or ~ 
explained? 

4. Were all the client samples analyzed for all constituents ,/ 
and QC as specified on the LAL Bench Sheets? 

Data Quality Assessment v 'f 5. Were samples properly preserved and analyzed within the 
method-specified holding time? 

6. Are instrument calibration criteria met? / 

7. ' Are initial and continuing calibration verification data 
(bracketing the samples of interest) within criteria? r 

8. Are bracketing initial and continuing calibration blank data 
within criteria? / 

9. Are matrix spike and/or matrix spike duplicate (if required) 
/ recovery data within criteria? 

10. Are method blank data within criteria? ,/' 

11. Are duplicate precision data within criteria? /' 

12. Are laboratory control sample data within criteria? r. 
13. Has spike verification been performed adequately? / 

14. Has the status been updated in ·the ACS7 ,,,-

•::::·-·. ... :.r}f/ /c~~~J~t·::,:::::\:\t'> . •:<=~·::://·: ·.· .::::•··:•:: .. •,·•.· .•,•.;. 

-

LAL ID(aJ: 
L- 451:, I -, sv~ 

II 

Notes and comments: -Si1,vfJk · rZL.e1'v~ ~td /IT ·-A,-r ;1/1~-AJ A'M A/J.,-AI 
I I 

II ........ N42·M H:10-11\0A\dalechelt.Jno 



96134~6.2606 CLP 

1 CLIENT ID NO . 
INORGANIC ANALYSES DATA SHEET 

B0FKDl 
Lab Name : LOCKHEED ANALYTICAL SVC Contract: HANFORD 

Lab Code: LOCK Case No.: B95-05 SAS No.: SDG No. : LK4561 

Matrix (soil/water): WATER 

Level (low/med) : LOW 

. Lab Sample ID: 14561-8 

Date Received: 05/20 / 95 

%- Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-22-4 
7440-23-5 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After : COLORLESS · 

Comments: 

Analyte Concentration C 

Aluminum 33.0 TI 
Antimony= 6.7 B 
Arsenic 11.7 
Barium - 46.2 B 
Beryllitim 1.0 u 
Cadmium 3.0 u 
Calcium- 62800 
Chromium 3.0 TI 
Cobalt 6.0 u 
Copper= 2.0 u 
Iron 34.4 B 
Lead 2.0 u 

19900 Magnesium 
Manganese 2.0 TI 
Nickel 12.0 u 
Potassium 7190 
Silver 3.0 TI 
Sodium-- 59400 
Vanadium 18.3 B 
Zinc - 5.2 B 

-
-
-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

p -F -F -p -p -p -p -p -p -p -p -F -p -p -p -p -p -p -p -p -
-
-
-
-
-
Texture: 

Artifacts: 

ILMO3.0 

244 



: 961344610 Z607 CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0FKD3 
Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

Lab Code: LOCK Case No.: B95-05 SAS No.: SDG No. : LK4561 

Matrix (soil/water): WATER 

Level (low/med): LOW 

. Lab Sample ID: L4597-8 

Date Received: 05/25/95 

% Solids: 0 . 0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

742~-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-22-4 
7440-23-5 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 251 -
Ant.imony= 4.0 u 
Arsenic 3.1 B 
Barium 57.5 B 
Berylliuni 1.0 u 
Cadmium 3.0 U · 
Calcium- 106000 
Chromium 15.4 -
Cobalt - 6.0 u 
Copper= 2.0 u 
Iron 59.7 B 
Lead 2.0 u 
Magnesium 25100 
Manganese 2.0 u 
.Nickel 12.0 u 
Potassium 6550 
Silver 4.0 B 
Sodium-- 33300 
Vanadium 4.9 B 
Zinc - 4.0 B 

-
-
-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

p -F 
F -p -p -p -p -p -p -p -p 
F-
p -p -p -p -p -p -p -p -
-
-
-
-
-
Texture: 

Artifacts: 

ILMO3.0 

245 



CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACK.AGE 

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

Lab Code: LOCK 

SOW No. : 3 / 90 

Case No.: B95-05 SAS No.: SDG No. : LK4561 

CLIENT ID NO. 
B0FKD2 -B0FKD2=D ___ _ 

-B0FKD2S 
-B0FKD4 ----

Lab Sample ID 
L4561-16· 

-L4561"-16D--
-L4561-16S--
-L4597-16 

Were ICP interelement corrections applied? 

Were ICP background corrections applied? 
Lf yes - were raw data generated before 
application of background corrections? 

Comments: 

Yes/No YES 

Yes/No YES 

Yes/No NO 

TWO WATER SAMPLES FOR DISSOLVED METALS ANALYSIS. SAMPLE B0FKD2 
--(L4561-16T WAS USED FOR MATRIX SPIKE AND DUPLICATE. -----
--_SAF # B95-052 7 SDG-# LK4561F.- - -
--LAS-BATCH 520BHD. LAS~LOGINS L-4=5~6~l=F____,,..AND=___,,..L~4=s=9=7=F-.-------------

Written by : Name: 

Date: t/~t/95 
' 

Title: 

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

Reviewed by: Name: 

Date: 6/2-t/9.S- Title: 

273 



CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0FKD2 
Lab Name: LOCKHEED_ANALYTICAL SVC_ Contract: HANFORD 

Lab Code: LOCK Case No.: B95-05 

Matrix (soil/water): WATER -

Level (low/med): LOW 

%- Solids : 0.0 

SAS No.: SDG No. : LK4561 

Lab Sample ID: L4561-16 

Date Received: 05/20/95 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 33.0 u p 
7440-36-0 Antimony= 54.0 u p -
7440-38-2 Ars·enic 11.1 F -
7440-39-3 Barium - 44.3 B -p 
7440-41-7 Berylliuni 1.0 u p -
7440-43-9 Cadmium 3.0 u p -
7440-70-2 Calcium- 65400 -p 
7440-47-3 Chromium 3.0 ij p -
7440-48-4 Cobalt 6.0 -u p 
7440-50-8 Copper= 2.0 u p --7439-89-6 Iron 12.0 u p 
7439-92-1 Lead 2.0 -u F 
7439-95-4 Magnesium 19900 p 
7439-96-5 Manganese 2.0 ij p --7440-02-0 Nickel 12.0 u p 
7440-09-7 Potassiuni 6850 -p 

Silver 3.0 ij p -7440-22-4 
Sodium-- 58300 p -7440-23-5 

7440-62-2 Vanadium 14.2 B p -
7440-66-6 Zinc 3.0 u p --

- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
ILMO3.0 

274 



9613~46.2610 CLP 

1 CLIENT ID NO. 
INORGANIC ANALYS~S DATA SHEET 

B0FKD4 
Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

Lab Code: LOCK Case No.: B95-05 SAS No. : SDG No. : LK456l 

Matrix (soil / water): WATER 

Level (low/med) : LOW 

. Lab Sample ID: L4597-16 

Date Received: 05/25/95 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 33.0 u p 
7440-36-0 Antimony- 54.2 B p -
7440-38-2 Arsenic - 4.3 B F -
7440-39-3 Barium 52.5 B p -
7440-41-7 Beryllium 1.0 u p -
7440-43-9 Cadmium 3.0 u p -
7440-70-2 Calcium- 105000 p -
7440-47-3 Chromium 11.4 - p -
7440-48-4 Cobalt - 6.0 u p -
7440-50-8 Copper= 2.0 u p --7439-89-6 Iron 12.0 u p -7439-92-1 Lead 2.0 u F -7439-95-4 Magnesium 23900 p 
7439-96-5 Manganese 2.0 u p -
7440-02-0 Nickel 12.0 u p -
7440-09-7 Potassium 6510 p -
7440-22-4 Silver 3.0 u p -

Sodium-- 31600 p -7440-23-5 
7440-62-2 Vanadium 3 . 0 B p -
7440-66-6 Zinc - 3.0 u p --

- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
ILMO3 . 0 

275 
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. 96 l 3446 11 . als Analytical Data 
Technical Review Checklist 

(Analyst) 

. Analyst Name (Print):~ -~ I lnstrum~nt: .-f\< _ ?_n 
......, 

Batch Number Client Name Code Com.ments 

Method: d Cf 
Bench si- ACS 
included YIN ui,darea YIN 

S..)c)n~ ~ Pv_,_Lb iL I ~ ~ -- -~- ~ . ,..J tv - - t"I- " -
Sm'o\.,T 

\l \ 
~ A I l \ I .rt--..- 0.......¥' . 

1..uul:.. "·· - •-...n.. .Y 
10 Prep Blank data wee not within criteria • 
11 Laboratory Control Sample wee not within criteria 
12 Duplicate Precision wee not met 
1 3 Matrix Spike recovery was not within criteria 
00 Other 

-
D-=ription Y• No Commema 

Compl•tenN• Review 
/' 1. Were the standard operating proceduraa (SOP) followed? 

2. Are all raw data available and labeled properly (e .g., method• used, /' 
units, sampla 101, dilution factors, rerun1)7 

3. Are!!! abnormalities in the raw dat_a noted and/or explained? / 
4. Were !!! the client samplaa analyzed for all constituents and QC aa / 

specified on the LAL Bench Sheat17 

Data Quality A••-ment / 
5. Wai the sample properly preserved and analyzed within the method-

specified holding time? 

6. Were the instrument calibration criteria met7 / 

7. Ara the initial and continuing calibration verification samples data / 
bracketing the 1amplea of intereat within criteria? 

8. Ara the bracketing initial and continuing calibration blank data within ./ 
criteria? 

9 . For /CP Only: Are the interference check standard recovery data within 
critaria7 

Notes and comment•: 
. 

' . 

. I certify, t~ the be.t of my lcnowledt/•, · thet the dlltll .,. ~• •nd_ In comp/la,_ with the Mborato,y po,loJe. and clienl requ_,., 
r:ept - noted .ibove. · 

. . "'.p. "'•~✓ . . ,:,,/-../.., 
Secondary Ravia~ nitial1/Data 
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ANALYST: -~T+-'"-LU-=----
DATE: lo-\ S-::9\ 
CCV/CAL STD: 9431o4 

CRA STD<{i) ): 6\ 4 J'\IC,. 

RUN START TIME: /3~3 ')... 
CUP SAMPLE OF 

001 Q() l1 

002 lo 
003 J-r 
004 S-0 
00S loo 
006 d'O'O 
007 ~OJ 

008 '){fl, 

009 ~ 
010 .e~S~i...b 
011 !LC 1,/J s )ti'o"-b -l¼) 
012~ tL'" L.4(1,1-{1,, 

013 "-fl 

FURNACE RUN LOG 
ZE 

ELEMENT: __ ..;...~"'"".S~--

STD 3 (ABS): _Q..__·__..,._.J/~O~
INTEG. TIME 5 SEC . 

ICV STD( ): Q L\~ 2> 

COMMENTS CUP · 

.,, ....... 

014 IH -~~~ 
015 bi('Q~-lfo 
016 ,~~ 

017 IL<.u.lSk>•"-r' '""J-:r-~ 
018 L\JS't,£-i 

019 1 .. 
020 1..$ - lo'/t. 
021 wc11--f 
022 
023 
024 

025 
026 
027 
028 
029 
030 
031 

· 032 
033 
034 
035 
036 
037 
038 I l~ilu J)-{6-Jf, 
039 \. 

BATCH No. 
QO (3/,J .D 
SHJ ~, ... .-, 

DATA FILE: 2.£Rr/"'-t, 
· POST SPIKE TRUE (;ig/L) ;lQ 

SAMPLE DP COMMENTS 
....----

• • 

I 

\ 
\ 

, 

) 

REVIEWER: ____ _ DATE: ____ _ 

170 
LAL-95-LOG-0714 Page 
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LOC · ~ , CAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER SAMPLE NO. 

Lab Job Name:BECHTEL-HANFORD I 
BODKDS 

Contract: 

Lab Code:LAS Case No.: SAS No.: SDG No. : L4561 

Matrix: (soil/water) WATER Lab Sample ID:L4561-l 

Sample wt/vol: 5. 00 (g/ml) ML Lab File ID: D4330 

Level: (low/med) LOW Date Received: 5/20/95 

% Moisture: not dee. 0 Date Analyzed: 5/24/95 

Dilution Factor: 1.00 GC Colurnn:RTX502.2 

Soil Extract Volume: 

ID: 0.53(mrn) 

1. 00 (ML) Soil Aliquot Volume: 1. 00 (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L - Q 

74 - 87-3---------Chloromethane 10. u 
74-83-9---------Bromomethane 10. u 
75-01-4---------VinyI cliioriae 10. u 
75-00-3---------Chloroethane 10. u 
75-09-2---------Metliyiene Cnioriae 10. u 
67-64-1---------Acetone 7. J 
75-15-0---------CarEon Disulfide 10. u 
75-35-4---------1,1-Dicliioroetliene 10. u 
75-34-3---------1,1-Dichloroethane 10. u 
540-59-0--------1,2-Dichioroethene ~totaI} 10. u 
67-66-3---------Chloroform 10. u 
107-06-2--------1,2-Dicliioroetliane 10. u 
78-93-3---------2-Butanone 10. u 
71-55-6---------1,1,1-Trichloroethane 10. u 
56-23-5---------Carbon Tetracliioride 10. u 
75-27-4---------Bromodichloromethane 10. u 
78-87-5---------l,2-Dicliioro2ro2ane 10. u 
10061-0l-5------cis-1;3-Dichloro2ro2ene 10. u 
79-01-6---------Tricliioroetliene 10. u 
124-48-1--------DiEromocnloromethane 10. u 
79-00-5---------1,1,2-Trichloroethane 10. u 
71-43-2---------Benzene 10. u 
10061-02-6------trans-l,3-Dichloro2ro2ene 10. u 
75-25-2---------Bromoform 10. u 
108-10-1--------4-MethyI-2-Pentanone 10. u 
591-78-6-------~2-Hexanone 10. u 
127-18-4--------Tetracnloroetliene 10. u 
79-34-5------~ r -l,l,2,2~Tetrachloroethane 10. u 
108-88-3-~-~----Toluene 10. u 
108-90-.7--------Chlorobenzene 10. u 
100-41-4--------EtnyIEenzene 10. u 
1O0-42-5-----,---Styrene 10. u 
1330-20-7-,-:..----Xylenes (total) 10. u 

FORM I - CLP VOA 3/90 
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Lab Job Name:BECHTEL~HANFORD 

Lab Code:LAS Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dee. O 

GC Column:RTX502.2 

Soil Extract Volume: 

Number TICs Found: 0 

ID: 0. 53 (mm) 

1. 00. (UL) 

SAS 

CAS NUMBER COMPOUND NAME 

CUSTOMER SAMPLE NO. 

I 
BODKD5 

Contract: 
7° 

No.: SDG No. :L4561 

Lab Sample ID:L4561-1 

Lab File ID: D4330 

Date Received,: 5/20/95 

Date Analyzed: 5/24/95 

Dilution Factor: 1.00 

Soil Aliquot Volume: 1.00(uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L -

RT EST. CONC. Q 

--------------- ============================ ======= ------------- ======= 
l._ 
2. 
3 
4. 
5 
6 . 
7. 
8 . 
9 . 

10 
11. 
12 . 
13 
14 . 
15 . 
16 
17. 
18 . 
19 
20. 
21. 
22 . 
23 . 
24. 
25 .. 
26 . 
27-. 
2.8. 
29 . 
30. 

FORM I - CLP VOA-TIC 3/90 
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-

. 9613446*26 ~1 
LOCKHEED ANALY CAL LABORATORY 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
CUSTOMER SAMPLE NO. 

-

I 
BODKDl ·-

I Lab Job Name:BECHTEL-HANFORD Contract: . -
Lab Code:LAS Case No.: SAS No.: SDG No. :L4561 

Matrix: ( soil/water) WATER Lab Sample ID:L4561-5 

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D4331 

Level: (low/med) LOW Date Received: 5/20/95 

% Moisture: not dee. 0 Date Analyzed: 5/24/95 

GC Column:RTX502.2 ID: O. 53 (mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 . (ML) Soil Aliquot Volume: 1. 00 (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND .(ug/L or ug/Kg) UG/L_ Q 

74-87-3---------Chloromethane 10. u 
74-83-9---------Bromomethane 10. u 
7-5-01-4---------VinyI Chloride 10. u 
75-00-3---------Chloroethane 10. u 
75-09-2---------Methyiene Chioriae 10. u 
67-64-1---------Acetone 10. u 
75-15-0---------Car5on Disuifioe 10. u 
75-35-4---------1,1-Dicnioroetnene 10. u 
75-34-3---------1,1-Dichloroethane 10. u 
540-59-0--------1,2-Dichloroethene {total~ 10. u 
67-66-3---------Chloroform 10. u 
107-06-2--------1,2-Dicnioroetnane 10. u 
78-93-3---------2-Butanone · 10. u 
71-55-6---------1,1,1-Trichloroethane 10. u 
56-23-5---------Car5on Tetracniorioe 10. u 
75-27-4---------Bromodichloromethane 10. u 
78-87-5---------1,2-Dicnioro2ro2ane 10. u 
10061-0l-5------cis-1,3-Dichloro2ro2ene 10. u 
79-01-6---------Tricnloroetnene 22. 
124-48-1--------Di5romocniorometnane 10. u 
79-00-5---------1,1,2-Trichloroethane 10. u 
71-43-2---------Benzene 10. u 
10061-02-6---.---trans-1,3-D1chloro2ro2ene 10. u 
75-25-2---------Bromoform 10. u 
108-10-1--------4-MetnyI-2-Pentanone 10. u 
5 91 - 7 8 - 6 - - - - - - - ·- 2 - Hexanone 10. u 
127-18-4--------Tetracnioroetnene 10. u 
79-34-5--7----~-1,1,2,2-Tetrachloroethane 10. u 

I -1 O 8 - a 8 - 3 - - - -· - - - -To I uene 10. u 

1 · 

108.-9o-·7--------Chlorobenzene 10. u 
I 100-41-4--------EthyI5enzene 10. u 

· 100-42-5----~---Styrene 10. u I 

I 1330-20-7~-~-~--xylenes (total) 10. u 
I 

FORM I - CLP VOA 3/90 
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·. 9.1 3Li4~ ~h . r 
LOCKH ED ~ ·· CAL LABORATORY 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED . COMPOUNDS 

Lab Job Name:BECHTEL-HANFORD 

Lab Code:LAS Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/rnl) ML 

Level: (low/med) LOW 

% Moisture: not dee. O 

GC Colurnn:RTX502.2 

Soil Extract Volume: 

Number TICs Found: 0 

ID: 0. 53 (mm) 

1. 00 (uL) 

SAS 

CAS NUMBER COMPOUND NAME 

CUSTOMER 

I 
BODKDl 

Contract:.:... 

No.: . SDG No.: L4561 

Lab Sample ID:L4561-5 

Lab File ID: D4331 

Date Received: 5/20/95 

Date Analyzed: 5/24/95 

Dilution Factor: 1.00 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L -

RT EST. CONC. 

SAMPLE NO . 

1. 00 (uL) 

Q 
--------------- ---------------------------- ======= ------------- ======= 

1.-
2 . 
3 
4. 
5 . 
6 . 
7. 
8 . 
9 . 

10. 
11. 
12 . 
13 . 
14. 
15 . 
16 . 
17. 
18. 
19 . 
20. 
21. 
22. 
23 . 
24. 
25. 
26. 
27·. 
28 . 
29. 
30. 

FORM I - CLP VOA-TIC 3/90 
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Lab Job Name:BECHTEL-HANFORD Contract: 

CUSTOMER SAMPLE NO. 

I BODKD6 

Lab Code:LAS Case No.: SAS No.: SDG No.:L4561 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dee. 0 

Lab Sample ID:L4597-2 

Lab File ID: D4341 

Date Received: 5/25/95 

Date Analyzed: 5/26/95 

Dilution Factor: 1.00 GC Colurnn:RTX502.2 

Soil Extract Volume: 

ID: 0.53 (mm) 

1. 00 . (ML) Soil Aliquot Volume: 

CAS NO. COMPOUND 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
7~-01-4-------- -VinyI cfiioriae 
75-00-3---------Chloroethane 
75-09-2---------Metfiyiene cfiioriae 
67-64-1-----~---Acetone 
75-15-0---------CarEon Disulfiae 
75-35-4---------1,1-Dicfiioroetfiene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1 2-Dicfiloroetfiene , 
67-66-3---------Chloroforrn 
107-06-2--------1,2-Dicfiioroetfiane 
78-93-3---------2-Butanone 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L_ 

ltotaI~ 

71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetracfiloriae 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-DicfiioroQrOQane 
10061-01-5------cis-1,3-DichloroQrOQene 
79-01-6---------Tricfiloroetfiene 
124-48-1--------DiEromocfiiorometfiane 
79-00-5---------1,1[2-Trichloroethane 
71-43-2---------Benzene 
10061~02-6------trans-1,3-DichloroQrOQene 
75-25-2---------Bromoforrn 
108-10-1--------4-Metfiyl-2-Pentanone 
591-78-6-------~2-Hexanone 
127-18-4-----~--Tetracfiloroetfiene 
79-34-5--7----..:-1[1[2[2-Tetrachloroethane 
108-88-3-~------Toluene 
108.-90-·1--------Chlorobenzene 
100741-4--------EtfiyIEenzene 

· 100-42-5----.~--~styrene 
· 1330-20-7-'--..:----Xylenes (total) 

FORM I - CLP VOA 

10. u 
10. u 
10. u 
10. u 
10. u 

6. 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 

1. 00 (UL) 

Q 

J 

3/90 
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Q~ I i4 r ? 
LOC·KH~~~ A' CAL LABORATORY 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Name:BECHTEL-HANFORD Contract: 

CUSTOMER SAMPLE NO. 

I BODKD6 

Lab Code:LAS Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dee. 

GC Column:RTX502.2 

Soil Extract Volume: 

Number TICs Found: 0 

0 

ID : 0 • 5 3 ( mrn) 

. 1. 00 · (uL) 

SAS No.: . .SDG No. : L4561 

Lab Sample ID:L4597-2 

Lab File ID: D4341 

Date Received: 5/25/95 

Date Analyzed: 5/26/95 

Dilution Factor: 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L_ 

1.00 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

1. 00 (uL) 

Q 
-============== ============================ ======= ------------- ======= 

1. -
2 . 
3. : 
4. I 

5 . 
6 . 
7. 
8 . 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19 . 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27; 
28. 
29. 
30. 

FORM I - CLP VOA-TIC 3/90 



LOCK CAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Job Name:BECHTEL-HANFORD Contract: . 

CUSTOMER SAMPLE NO. 

I BODKD3 

Lab Code:LAS Case No.: SAS No.: SDG No. : L4561 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dee. 

GC Colurnn:RTX502.2 

Soil Extract Volume: 

0 

Lab Sample ID:L4597-5 

Lab File ID: D4342 

Date Received: 5/25/95 

Date Analyzed: 5/26/95 

Dilution Factor: 1.00 ID: 0. 53 (mm) 

1. 00 (ML) Soil Aliquot Volume: 

CAS NO. COMPOUND 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------VinyI Chioriae 
75-00-3---------Chloroethane 
75-09-2---------Methyiene Chioriae 
67-64-1---------Acetone 
75-15-0---------CarEon Disuifiae 
75-35-4---------1 1 1-Dichioroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichioroethene 
67-66-3---------Chloroform 
107-06-2--------1 1 2-Dichioroethane 
78-93-3---------2-Butanone 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L_ 

( totaI ~ 

71-55-6---------1 1 1,1-Trichloroethane 
56-23-5---------CarEon Tetrachioricie 
75-27-4---------Bromodichloromethane 
78-87-5---------1 2-Dichioro2ro2ane 
10061-01-5------cis-1,3-Dichloro2ro2ene 
79-01-6---------Trichloroethene 
124-48-1--------DiEromocnioromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6---~--trans-l,3-Dichloro2ro2ene 
75-25-2---------Bromoform 
108-10-1--------4-MethyI-2-Pentanone 
591-78-6-------~2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1 1 1,2,2-Tetrachloroethane 
108-a8-3--------Toiuene 
108~90-7--------Chlorobenzene 
100·-41-4- - - - - - - -EthyIEenzene 
100-42-5-----'---Styrene 
1330-20-7-'-.:.----Xylenes {total~ 

FO~ I - CLP VOA 

10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 

1.00(uL) 

Q 

3/90 
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LOC·j CAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Narne:BECHTEL-HANFORD 

Lab Code:LAS Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5. 00 (g/rnl) ML 

Level: (low/med) LOW 

% Moisture: not dee. O 

GC Colurnn:RTX502.2 

Soil Extract Volume: 

Number TICs Found: · 0 

ID: 0. 53 (mm) 

1. 00 (UL) 

SAS 

CAS NUMBER COMPOUND NAME 

CUSTOMER 

I 
BODKD3 

Contract: ....... 

No.: .SDG No. :L4561 

Lab Sample ID:L4597-5 

Lab File ID: D4342 

Date Received: 5/25/95 

Date Analyzed: 5/26/95 

Dilution Factor: 1.00 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L -

RT EST. CONC. 

SAMPLE NO. 

1.00(uL) 

Q 
=============== =================----======= ======= ============= ======= 

1. -
2 . 
3 . 
4. 
5 . 
6 . 
7. 
8 . 
9 . 

10. 
11. 
12 . 
13 . 
14 . 
15 . 
16. 
17. 
18. 
19 . 
20. 
21. 
22. 
23 . 
24. 
25. 
26. 
21 -. 
28. 
29. 
30. 

FORM I - CLP VOA-TIC 3/90 
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9613446.2621 
LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. '* Richland, IIA 

Bechtel Hanford Project (Project BECHTEL ~HANFORD) 

Client Sample ID: BOFKD1 

Date Collected: 18·MAY·95 

LAL S~le ID: L4561-10 

Date Received: 20-MAY-95 

Login _Nl.lllber: L4561 Matrix: 

SDG: 

Gross Alpha 
Gross Beta 
Total radio-stront i un 

Water 

LK4561 

16- JUN-95 GR ALP/BETA -LAL-0060 23735 
16-JUN-95 GR ALP/BETA LAL-0060-23735 
19-JUN-95 SR-90 LAL-0196_23734-

Page 1 

7.0 
12.9 
-0.10 

3.4 
2.8 
0.57 

3.8 
3.5 
1.0 

C pCi/L 
pCi/L 
pCi/L 

788 



C-14 
H-3 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. ·• Richland, WA 

Bechtel Hanford Project (Project BECHTEL.·HANFORD) 

Client Sample ID: BOFKD1 

Date Collected: 18-MAY-95 

Matrix: 

SDG: 

Water 

LK4561 

13-JUN-95 C-14 LAL-0209 23714 
15-JUN-95 TRITIUM(H3) LAL-0066_23736 

Page 2 

29. 
340 

LAL Sample ID: L4561-15 

Date Received: 20-MAY-95 

Login NU!b!r: L4561 

69. 
220 

85. 
250 

pCi/L 
pCi/L 

789 



9613446.2623 
LOCKH~ED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. ·• Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOFKD3 

Date Collected: 23-MAY-95 

Matrix: 

SDG: 

Gross Alpha 
Gross Beta 
Total radio-strontium 

Water 

LK4561 

16-JUN-95 GR ALP/BETA LAL-0060 23735 
16-JUN-95 GR ALP/BETA LAL-0060-23735 
19-JUN-95 SR-90 LAL-0196_23734-

Page 3 

8.1 
9.5 
-0.09 

LAL ·sample ID: L4597-10 

Date Received: 25-MAY-95 

Login NutiJer: L4597 

4.0 
2.9 
0.60 

4.5 
4.0 
1.1 

C pCi/L 
pCi/L 
pCi/L 

790 



I . 

C-14 
H-3 

9613Y~6 .. Z62~ 
L.OCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. ·• Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOFKD3 

Date Collected: 23 -HAY-95 

Matrix: 

SDG: 

Water 

LK4561 

13-JUN-95 C-14 LAL-0209 23714 
15-JUN-95 TRITIUM(H3) LAL -D066_23736 

Page 4 

155. 
5520 

LAL Sample ID: L4597-15 

·Date Received: 25-HAY-95 

Login Nll!Der: L4597 

77. 
550 

85. 
250 

pCi/L 
pCi/L 

791 
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I 
I 
! 
i 
I 

I 
- I 

I 

I 

) /ti..... 

CER'I'IFICATE OF CAJ,IBRATION 
ALPHA STANDARD SOLUTION --

~•w 
Half Ufll: 

Am-241 

432. 7 ± 0.5 yean 

7241 

311-100-l 

rufU>allr: LOCKHEED EN<ilNEEIJN(; A SCIENCES c 

C.a&aqNo.: 

Source No.: 

c. ear. omtar 

P.6 .No.: 06Ull24S 
IWIIIWa DIii: Novembaa I 1991 

Conumed Redia:a,nay: · 0:997 

,.oom 
AmC13 ill 0.ffl Ha 
Nam.W 
l.0077 . 

11:00NT. 

Redini ·:fa .... •• »-c. 
I 

Nam d t -.t 

Ree 

Rrti- rt Ow• llf • · , 

0.1994 

M tt,. o/C Dee 

... i. j al¥ 2 

L ,rs th wrn· :y • ...... calibnliaa: ±2.0S 
b. Rendna wt . 1J ia-,: ±0.7S 
C. • t - W7 . , ii ..... 1(1): ±0.0S 
cl. To.a 1B1nt . l' •da99• cn:£1 a 11¥11: ±2.7S 

Nlff'II • : •, 
nil dl ·citi 1r. 1J sn: ti IDdrM ti wf ,-·g afS I I alTi: t +v ... 

. 
T 

I. ~11• I dlll ... lllrataa"T .... olfaet •,s.t ¢ Sffa, ..... 'JV' .... S.Sllilllf. 
2.1PL,. . ·5 ••NIIT---- www..,...ao , trta1 · · -,r ·, · 

It t'lllf flll•--ol- rt , .._.ca .. lllillll -,(al._ NIIT o=til ,em) qf S, I 4 
I C N r • I (Alia N&C ~ Ouida 4.15) 'ii·~-~;, . 

. •::.!.7~ 
'· -:{ 

-=-"ai(r.:- ~ ~ -~~-.::- .. .. . . 

..•• .,, 
n: t cm · 

1 .. ..... 
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Notebook No. L ...1.....,,,, 81 
Continued From Page __ _ 

ISOTOPE DJLUTION RECORD 
frm - 24 I 

Secondary/Working Level Dilution 

Date: Lf--l\ -'13 Preparer's Name: Jl:. u) ~ 
Pipet Check/ Balance Wt. Check Done (.If 
Diluted Source ID (log#): Cf (-- 22..5" - { b - ( 

Diluent used: 0 · ; N H C J 

A: Sourre activit'j: ?:i7o a Jpm /3 ( 1771/.f• fa_ / '} ) 

B: Amount of source transferred: / 0 · 32 3 ,E; ~ 

C: Total amount of dilution: {Do . IO 2 q r 
D: Activity of dilution (A *B/C): 2 237, Lo cipm( r 
E: Density of Diluent: I -0 O / 0 1 f nJ..., 

t F: Activity by volume (D*E): 2 2 '1-a -14 d.lJ tYl I rd?.. , 
~ 

Dilution Log Book ID: 12 33tf - C/2,, 3£"3- t /-I 
Reviewed by: ~ · Date: '/ (7 /73 

I 

I 
~ 0~ 1 
?-9_, ., 

(J '- 1 

/J 

816 
b-ti-cr> 

Date 

I 



Description 

9613446,.262i 

U.S . Environmental Protection Agency 
Environmental Monitoring Svs.tems Laboratory -Las Vegas 

Nuclear Radiation Aueumant Division 

Calibration Cert i ficate 

~ ;_ ; ,:i s i ~ / '7' -..,

A(. S~~ I 

K.\<--) . 
,e--- · 

~.- .... , ...... -•I Strontium-90 "•11 •
1••·1 28 6 . .... ---.:::.::::...:.• ""____.y_,e...,a..,r_s _ _. 

No"'"'•' aa, .. ,,, 2 7 11 nano ---· I 
"'-•• ......... s· I """' ._..,_, .. ;... ..... l .. _9_4_o_o_3_-_1 _____ ... 

Measurement Ac:t ivi1y of p,incipal r•dionuclida 

Useful Life 

AclMty-••"'-''- ......... 
5. 40 ! [ nano --I ., ( Strontium-90 

a,0400 ....... l'ST-1 April 1, 1994 

Actnrity of dauthlet radionuclide 

__ s_._4_0 _ _.11 nano--1 Pa••• 

., ,,.. -..-• .....-.. I Yttrium-90 

Tocal mass of this •ohnion 

( Approxim~tely 5. 0 ·-I 
Mathodofmeaauremenc · 

The activity of the primary solution was measured 
by liquid scintillation counting. 

The activity of the dilution was measured by 
liquid scintillation counting. 

~ ._....._...,. ________ EMSl•lV 

I August 1994 

This dilution was pr~pared for the 1994 ASTM 
Collaborative Study of a test method for the 
determi~ation of Sr-9C in water. 
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Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

Revised 1 / 84 

9613446 .. 2628 

The manufacturer states that activit ies other than that of the principal nuclide 
and of its daughter nuclides. if any. were estima~ed/known to be: 

1(1) I less than I 
equal to % I of the princip~I activity 

1(2) I ·less than I 
equal to % I of the· principal activity 

(<3) I less than I 
equal to % I of the principal activity 

The activity of impurity (1 t is not (2) is not (3t is not 
inctuded in the quoted -figures of the principal activity. 

The precision of this standard wu such that the certified value of the radioactive 

concentration_ of the principal activity had a sundard _,or (amt not great• than ! I o • 1 % I 
(The 99. 7" confidence limits •• given by t(smt where t is obcained from the student t factor 
for the degrN of frNdom (n-1 )). 

The maximum uncertainty due to the aseaable systematic -,ors (dilution. couming. and 
known uncertainty of the sundard) is obtained by the ....-at• arithmeac summation of the 
positive and negative systematic error ( + & - & • ). TheN haw been estimated not to ~ 

1•3.a "lor 1-3.a "' · 
the owerall uncertainty (often called accuracy) is an -imate of the poailN divergence of 
the quoted result from the true value. tt is • combination of r•ldom error ( t(aml] at the 99. 7% 
confidence limila and the worst case estimate of Iha SY8lematic .,ors ( + 6. -6 • l 
The oweraH uncertainty is therefore cak:ulated on die..._ of+ [t(amt +i], - (tesml •63 
and i9 ( + 4. 0 "I, I- 4. 0 "'°' the quoted radiollaive concentration. 

Thi9 sundardization is bnad on the following aaumpdone of the principle nuclide. its 
daught• nuclidn and impurities (no allowance for _,. in theN NSUfflllCions or the 
auumc,tion of quoted half-life haw bNn included in the statemenC of accuracy abowl. 

Strontium-90 decays 100 percent by beta emission to 
yttrium-90. Yttrium-90 also decay• 100 percent by 
beta emission. 

~ ODil .. 11 per gram of solution: 

30 micrograms strontium 

Preservative: 

Other CDmpOMnta: 

0.1 M HCl 

818 
Date Cenificate Prepared 

Approval Signature 
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82 . ~ ,,.-- - ~ 9613446. 2629 
PROJECT ___ ,)_f _ ___.,_LE_,__ _________ __, __ _ 

Notebook No. 0 Ll--1f-
continued From Page __ _ 

I 

L INITIAL STANDARD DILUTION RECORD 

Standard lnformatron:· 

Isotope: - 0 Vendor: 

Activity of Standard Received: ~ uCi 

Weight of Standard Received (g): g LAL LO. I: 

Standard Activity (pCi/g): 

Halflife in Years or Days: 

Reference Date: ,,- / ,, { ~ q Receiver's Name: ----------
Date Received: 

Primary Dilution 

Balance Verification?: 

Diluent Used: O · l t1 <!-GI 
a: Decay Corrected Standard Activity (pCi/g): 

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

e: Activity of Dilution by Weight (pCi/g) [a • b / c ]: 

f: Calculated Density,:of Solution (g/mll [c / d]: 

g: Activity of Dilution by Volume (pCi/mL) [e • f]: 

pCi/ 

g 

ml 

h. Dilution Logbook 1.0. I: Cf 1.1/1/f) 

· Prepar~d By: ~ cu~ Preparation Date: G ,- j !>' , ~ 1 
" \ Reviewed By: ~ ~ - Review Date: __ t;_/_3_0 .... 1/_J_'I __ 

Purity/Cross Check '~rformed By: _______ _ Check Date: -------- 819 
. , · . . . . . 

,.-

Signed Date Signed Date 
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94 Notebook No. 0 '11 r 
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l 
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f 
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SECONDARY I WORKING LEVEL 
STANDARD DILUTION RECORD 

Isotope: 

From NIST traceable standard?: 

Vendor or Certificate I.D. I ol parent standard: 

Diluted source logbook I.D. I:" 

Balance verification?: 

Diluent used: 

·oiluent: 

·oensity of diluent (g/ml): 

a. Parent standard activity: 

b. Amount of standard transferred: 

c. Total amount of dilution: 

d. Activity of dilution [a • b / c]: 

Dilution logbook I.D. #: 

• 

A ... - -i "' 
· :ff/-- · > lJ-/VO-/ 

J:..sT S 11 I? G 
'11-· o.i.:t.f"_ C.o-/ 

q· - d 2..2 '> - J.:,- :2-

(). IN f/Jt)Oj 

o, / iJ /.IN°~ + 

)J /J 
A ... -:2. '{1 

- 1o 

3 - 0 '17 

Prepared ·by: Preparation date: <g /;c. 
_.;....:..::.....i.,...---,-----t 

Reviewed by: Review date: 

'If th• diluent rcmaina unetianicd from lht diluent ueed '°' th• dilution 10Urc•, then I wciJht dilution of• volume unit 10Urcc can be pcrfo~d without • 
dcn1i1 conversion. · rrthc diluent clun n a wci hted r1ion dcn1i1 convcnion i1 neccua 

LAL-91-SOP-0174 

Read and Understood By 82C 

Date Signed Date 
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It(. 

Radionuclide 

Half Life: 

Am•241 Cu.s&omer: LOCKHEED ENGINEERING & SCIENCES Co. 

Cawoa No. ; 
. 432. 7 ± 0.5 yean 

7241 

Source No.: 388-100-1 

o-:n.-. of Sornricw 
L Maa of 10luaoa: 
b. CbiemicaJ form: 
c. Carrier coateac· 
d. Oamty: 

P.O.-No. : 061..AB124S 

Refermcc Date: November 1 1991 

Cootaimc;I Radioactivity: 0.991 

5.0001 
AmC13 in 0.5N HCl 

Nooe added 
1.oon 

12:00 PST. 

,.a. 

snml• O 20-C. 
Rwtnopc1DDI 

None derected 

Rect=--1iue D-eit r 
None decected 

Recticwrtide CDo4•• ina 
0.1994 

Yechod al Celi• wi.w 

Weiped a1iquoca of the IOluaoa were wayed Ulina a liquid acinrilJe«ina COUD&tlr. 

Uwe · •1 olV : 
L Sys&emeric IIDCCl1limy ia imtrumeal calibntioa: ±2.0'5 
b. Random uncertainty ia ... y: ±0, 7 '5 
c. lttodom uncertainty ia weipiq(1): ±0,0'5 
d. Tocal llll&Wtainty aa cba 99'5 ooafidmm level: ±2.7'5 

NIST Tm Jwilq 
T1lia calihnaica ia imptic:idy traceabla to rbil Nlliaaal lllllicuae of S&aaduda 181d Tedmnlnl)'. 

Nae. 
I. Nuclear da&a were Cit.a ma Pfable of I,oq.•, s.wmt- FdiOCIII, edilld by Viq:iaia S. Sbiriey. 
2. IPL pu1icipa&m ia • NIST wuemea& Wlll'IIDCe prosnm tr elClbtiab 111111 awnuain i.mplicil 

...,._,_lity Cm• HNmber of nuclidet, baaed oa the bliDd -y(aad laMr NIST c:erti&:aaioD) of Standard 
RLf www Maleriala. (Aa ia NRC Rqu1atory Guide ~.15) 
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9613446.,.26 SIS A PHOTOCOPY OF THE CERTIFICATE 
W ICH 1S BEING MAILED TO YOU UNDER 
SEPARATE COVER. 

National institu.te of ~tanbarmr &: ~ecfJnologp · 

<trertif icate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Strontium-90 

4919-G 

Radionuclide 

Sour~ identification 

Source description 

Solution composition 

Solution in NIST borosilicate-glass ampoule <1>• 

Strontium-90 plus yttrium-90 plus apprmima,ely 
95 l'I each of non-radioactiYe strontium 81d 
yttrium per pam ~ 1-molar hydroc:hloric acij cz, 

Masa 

Radioactivity concentration 

Reference time 

Overall uncertainty 

Photon-emitting impurities 

Alpha-particle-emittin& impuritia 

HalClifc 

Mcaauring instrument 

. . 
Approximately 5.0 p-ama 

4'.514x to' Bq .-• 

1200 EST August 1, 1990 

1.0S percent <JJ 

None omened <4> 

4TrfJ liqwd«in~tion counter 

1bis standard reference material was-prepared in the Center for Radiation Racardl. looizing Radiation 
Divisio~ Radioactivity Group, Dale D. Hoppes, Group Leader. · 

Gaithersburg, MD 20899 
·~ary, 1991 

. 
William P. Recd, Acting 01ief 
Office of Standard Reference Materials 

.. 
*Notes on back 

822 



NOTES 

<1> Approximately five milliliters of solution. Ampoule specifications: 

(2) 

(3) 

body diameter 
wall thickness 

barium oontcnt 
lead mide oontent 

, other hCPJ'clcmenta 

16.5'% 0.5 mm 
0.tiO % 0.04 mm 
lcSI than 25 percent 
lea than 0.02 percent 
trace quantities 

Solution density is 1.014 % 0.002 ~ at 21.5 -C. . . 

The overall uncertainty wu formed by taking thn:e times the quadratic combination of 
standard deviations of -the mean, or approximations thereof, for the following: 

a) liquid-scintillation measurements 
b) gravimetric measurements 
c) dead time 
d) bacqround 
e) detection efficiency 
f) decay-scheme data 
1) half life 
b) radionuclidic impuritica 

0.01 percent 
0.05 percent 
0. 10 percent 
0.01 percent 
Q.30 percent 
0.10 percent 
0.01 percent 
0.10 percent 

<•> The limit of detection for photon-emitting impurities is: 

0.01 y 1·1g·1 between 50 and 1900 b:V. 

<5> The limit of detection for alpba-particle-emittin& impurities is: 

O.OS er s·11·1• 

<'> NCRP Report No. 58, 2nd Edition, Fcbnwy 1985, p. 365. 

For further informanon plcaie a>ntact Dr. Larry Lucaa at (301) 975-5546. 

4919-G 

.. 
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NOTES ON TiiE USE 
· OF 

STANDARD REFERENCE .MATERIAL 4919G, STRONTIUM-90 
. . 

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers arc madt 
by volume, the density given on the certificate can be used to compute the activity per unit volume. 
The activity given is the strontium-90 activity only. Because the strontium-90 is in equih"brium with 
its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled to 
get the corresponding total beta-particle-emission rate. 

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so that 
evaporation, and the consequent change in the radioactivity concentration, is rnioimiud Glass 
containers are best for storage. · 

Dilute solutions of strontium-90 arc .often assayed by liquid-scintillation counting. We recommend 
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to 
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium pc: 
mL of 0.5- molar hydrochloric acid When 0.25 mL of this solution is added to 10 mL of emulsion- ' 
type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to 

_ prevent the radioactive strontium-90 from plating out on the vial walls. A set of liquid-scintillation 
vials that cover a range of sample-solution rnaw:s should be prepared and monitored over several 
days to ensure that the efficiency i., constant. 

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss of · 
low-energy beta particles can be computed using the integral-discriminator-emapolation technique 
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing technique 

, with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403). 

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time, 
August 9, 1990. To convert from ESr to your local time, the table given below can be used. 

TO CONVERT FROM ESr TO: 

EDT 
CDT 
(Sf._ 

MIS· .. 
PDr 
PST . 

UTC 

Add 1 hour 
Same u ESr 
Subtract 1 hour 
Subtract 1 hour 
Subtract 2 hours 
Subtract 2 hours 
Subtract 3 hours 

Add S hours 
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Description 

9613Y46.Z635 
U.S . Environmental Protection Agency 

Environmental Monitoring Systems Laboratory-Las Vegas 

Nuclear Radiation Assessment Division 

Calibration C~rtificate 

t\(.S~~ 
K -'-) 

.,.---

,.,_,..,.,,~..,~d•! Strontiurn-90 Hall ,lofal 28.6 years 
M~•n•• aa,v,ty 

Hofflfftlt .... uffle 

rrJ ! nano c ... ,., j 
Ll ,... .... .._..,.,,_, .. _ .... -,( 9 4 0 0 3-1 I 

Measurement Activity of p,incipal radionuclide 

Useful life 

Ac,.....,. - ..... ol ,;,. ......... 

I 5. 40 ! I nano CVf .. •I • I Strontium-90 

., o•oo,._, l'ST-1 April 1, 1994 

.Activity of daughter radionuclide 

The ... ~ .. aa;,,.,- : : "1,C<liM N ,,_ .,_._. •-.., 

I 5 • 4 0 I I nana--1 P9r ., .... 

., ... _,.._ • ....-.. I Yttrium-90 I 
Total fflHS of this Mhltioft 

I Approxim~tely 5. o ·-I 
Method of fflUSUfef'fteftC . 

The activity of the primary solution was measured 
by liquid scintillation counting. 

The activity of the dilution was measured by 
liquid scintillation counting. 

Tllol rUi• d·•• flN ...,._ IIW ...... ~ llell.,..MIC8•••-•-~£MSl-lV 

W.r-NIN11'1ia...,._.,_.. __ 11Mtiafler l August 1994 

This dilution was prepared for the 1994 ASTM 
Collaborative Study of a test method for the 
determination of Sr-~C in water. 

841 
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Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

Revised 1/M 

9613446102636 

The manufacturer states that activit ies other than that of the principal nuchde 
and of its daughter nuclides. if any, 'were estimated/known to be: 

I (1) I less than I 
equal to % I of the principal act1v11y 

1(2) I less than I 
. equal to · % I of the .principal activity 

1(3) I less than I 
equal to % I of the principal activity 

The activity of impurity (1) is not (2) is not (3) is not 
included in the Quoted figures of the principal actjyity. 

The precision of this standard was such that the certified value of the radioactive 

concemration of the principal activity had a standatd error (sm) not greater than ! I o • 1 % I 
(The 99. "' confidence limits are given by t(am) where t is otuined from the student t factor 
for the degrN of freedom (n-1 )). 

The maximum uncertainty due to the ....... .,.. Svatematic errors (dilution. counting, and 
known uncertainty of the standard) is obtained by the ....-ate •ithmecic summation of the 
positiw and negative svaematic error ( + cS - cS • ). TheN have been estimated not to UCNcf 

1•3.8 ,1or 1- 3.8 "' 

the overall unc:enainty (often called accuracy) is an ncimate of the possible divergence of 
the quoted result from th• true value. It is a combination of random error (t(sml] at the 99.7" 
confidence limns and the worst cue estimate of tM syaematic errors ( + a . -c5 ' ) 
Th• overall uncertainty is therefore calculated on the bali8 of• [tesmt •&]. - [tC1m1 •c5~ 

and is ( + 4. O "'. (- 4. O "lot the Quoted radioactive concentration. 

This standanfiution is hued on the foUowing aaumptiona of the principie nudide. its 
daughter nudldn and impurities (no allowance for error in theae •-umc,tions or the 
auumption of quoted half-life haft bNn induded in the aatemenl of •ccur•c:y above). 

Strontium-90 decays 100 percent by beta emission to 
yttrium-90. Yttrium-90 also decays 100 percent by 
beta emission. 

came, mment per gram of solution: 

30 micrograms strontium 

Preservative: 

Date Cenificate Prepared 

Approval Signature 

Other componems: 

b .1 M HCl 

·, 
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0 R,OJECT __ ) ('_-io_· _ 9_61_34_46 __ .2--'-'--63=:......7 __ _ C;,nt :n"' ed F,om ?age __ _ 

.-
1 
! INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: 0 Vendor: 

Activity of Standard Received: I} uCi 

Weight of Standard Received (g) : !5 0 g LAL 1.D. I: 
-~--__,;:;..._ _ __,, 

Standard Activity (pCi/g): 

Halflife in Years or Days: -- I 
Reference Date: ,....f ,{~q Receiver's Name: ------------

Date Received: 

Primary Dilution 

Balanc_e Verification 7: 

Diluent Used: O · l t1 Jc.,\ 
a: Decay Corrected Standard Activity (pCi/g): 

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

e: Activity of Dilution by Weight (pCi/g) (a • b / c ]: 

f: Calculated Density of Solution (g/ml) [c / d]: 

g: Activity of Dilution by Volume (pCi/ml) (e • f]: 

Ci/ 

ml 

!S31-
/ml 

Ci/ml 

, } ·-i 

--13- '-11&..4-12-- J 
b. Dilution Logbook I. 0. I: · _j~l:-::,-tt'h::lt-::--¥'--1r-~:....... <!_ ( 4 1 

. Prepared By: ~ lLJ Pi,- ~reparation Date: G .-1 !::"'. ' ~ <-\: 

\ . Reviewed By: ~ ~ _ Review Dato: __ ,_/_3___.0 /;.__~ "I __ 

Purity/Cross Check~rformed By:.________ Check Date: _______ _ 

·signed Date Signed 

~ .... ,. , .. 843 

Date 



-- --- ----- --- -------------------- -~-------, 
Notecoo:-< No. ____ _ 

Co,-,: .r.,.;ed From ?a;e -----

SECONDARY /.WORKING LEVEL 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: Sr-?o 
R-ef. ~.,_q't 

Parent Barcode Number 

Vendor or Certificate 1.0. # of Parent Standard: E flt Jt/-oo 3 - / 

93-4-Jt -R 2 -I Diluted Source Logbook 1.0. :: 

Balance Verification? : 

Diluent Used: tJ./ N Hcl 
I 

Dilution 

•Diluent: 0.1 t1 Hc_f 
l 

• Density of diluent (g/ml): ;./)fr _ 
' ( 

a: Parent Specific Activity: .53 b -'i 'I- pCi. /tnL 
b: Amount of Source Transferred: 5 . 0 0 18' g 

c : Total amount of Dilution: I0O · 20 g 

d : Total Volume of Dilution: 

e: Activity of Dilution (a • b / cl: 

f: Activity of Dilution (a • b / di: 

Dilution Logbook 1.0. I: 

P,epared By ~~ W ~ 
Rev;ewed By: 1f' Jl±i~=.. Rev;ew Dai°' 

'If the diluent remains unchanged from the diluent used for the dilution source, then I weight dil 

Preparation Date: J-2-1f 

can be performed without I density conversion. If the diluent changes, 1 weighted proportion 

Signed Date Signed 
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Strontium Carrier Standardization 

Strontium Carrier (10 mg/ml): 

Use commercially available 10,000 µg Sr/ml ICP Standard or equivalent. Alternately, 
Dissolve 24. 16 g of Sr(NO3 )1 in water and dilute to 1: l in a volumetric flask with 
water. 

Perform calibration check on · a 0.5 ml pipet and then carefully pipet 3 - 0.5 ml 
portions of the strontium carrier solution Into separate cleaned dried and tared 
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desicyator 
and weigh. ~,.. Ca,.nu.,t ~ 1.1-u i - l~ - J' ().)~ .-t.e r.Jl.w ~ P 

4w-t a . llJ,w k 1--5,15 ~' ~ y~ I 1~m 
u 

Calib # 1 Calib # 2 Calib # 3 

Carrier plus 0.rooi25 &-0!so!5D G-~lfrl>& 
~ 

planchet wt. 
- • Tare wt. of ~-5i5g~ 6,(p3~o5 ro.itip'bf planchet 

Net wt. of carrier D -D l2lf / 6-o(i4~ D·O [2-0/ f added (mg) 

AVERAGE Sr(NO3 )1 ± STD DEV. = 0 · (9 r 2;> \ t 
Expected mg of Sr(NO3 ) 3 • cert.value(=l0mgofSr/mL) • 0.5 mL • 2.41 

Within 3% of expected (12.08 mg/0.5 ml) value (yes/no) --~ ..... _<+<µ;.=....;=------

Initial and Datel....;.\~J _____ _._\ _,,_f o_._,,,._J_S_. __ 

Read and Understood By 

1 
1--1 ----

. Signed Date Signed 

·-, -_._ 
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Continued From Page __ _ 

Strontium Carrier Standardization 

Strontium Carrier (10 mg/ml): 

Use commercially available 10,000 pg Sr/ml ICP Standard or equivalent. Alternately, 
Dissolve 24.16 g of Sr(NO3)2 in water _and dilute to 1 l in a volumetric flask with 
water. 

Perform calibration check on a 0.5 ml pipet and then carefully pipet 3 - 0.5 ml 
portions of the strontium carrier solution into separate cleaned dried and tared 
planchets . Dry the planchet under a drying lamp. Cool the planchets in a desiccator 
and weigh. 

Calib # 1 Calib 12 Calib # 3 

Carrier plus ,.sJ/8S0 b- lf?b'-b 'Y '-s~f /6 a planchet wt. 

Tare wt. of 0 .f>1o10e-r C .'-ff</6 Y r (.5s6u;~ planchet 

Net wt. of carrier 0-0/'2..{7t O . o/{02-- o . 0119& 0 
added (mg) 

AVERAGE Sr(NO3)i ·± STD DEV. = 0 • 0 /( q 2_ d ±_ O • C OO 27 7 

Expected mg of Sr(N03 ) 2 • cer_t.value(,,lOmgofSr/niL) • o.s mL • 2.41 

Within 3~ of expected (12.08 mg/0.5 ml) value (yes/no)· --~-----

Initial and Date: __ . lcDJ~...__......;;3~~ b_,_..1...:...f __ 

Continued on Page 

ReadandUnderstoodBy fx/t-{.~~-• 846 

3---,~,11 
Date 

II= !0dd:'k 1 , 
Signed ¢i.?.fl-



1 r~:::=:::=:::=.;;;;;:;;C......,.i:~. rrri~¥~tr-,--l~=~~--;::-~-T-E:::=_O-F:::=_C___,;.;_AL:::=:::=IB~R:::=A~T~IO=N:::;;;-:::=~-:a--"-""t-Q(::::\~:::::I 

I BETA STANDARD SOLUTION 
Radionuclide 
Half Life: 

C-14 

5730 ± 40 years 

7014 

407-124-2 

· Customer: 
P.O.No.: . 

LOCKHEED ENVIRONMENT AL 
06LAB2959 

Catalog No.: Reference Date: November 15 1992 12:00 PST. 

Sou.rec No.: Contained Radioactivity: 1.093 c· jl I . 

Contained Radioactivity: 40.4 kBq 

Description of Solution 
a. Mass of solution: 5.0242 grams. 

b. Chemical form: Bcnzoic Acid Carl>oxy-C-14 in 3. lN NaOH 
c. Carrier content: 

d. Density: 

Radioimpurities 

Radioactive Daughters 

Radionuclide Concentration 

Method of Calibration 

None added 
1.002 J'ml@20"C. 

None detected 

None 

0.218 1&Cilg. 

Weighed aliquots of the solution were assayed using a liquid scintillation counter. 

Uncertainty of Measurement 
a. Systematic uncertainty in instrument cahoration: 
b. Random unc:crtainly in may: 
c. Random uncertainty in weigbing(s): 

d. Total unccnainty at the ~/4 confidence level: 

NIST Traceability 

±0.5% 
± 1.0% 

± .2.2% 

This calibration is implicitly traceable to the National Institute of Standards and Technology. 
Notes / • 

1. Nuclear data were taken from --rable of'Radioactive 1socopes•, edited by V'arginia S. Shirley, 1986. 
2. IPL participates in an NIST measurement assurance program to establish and maiotaio implicit 

traceability for a nn.,,:,U cl nuclidcs, based on the blind assay(and later NIST certification) of 
Standam Prt w:e Maraia1I (As in NRC Regulatory Guide 4.15). 

ISOTOPE PRODUCTS LABO RA TORIES 

QUALITY CONTROL 

/V4V- 17✓ /7<:;2. 
Date Signed 

·:· 1· l-_____ ~1800~· ·~N:!!:ordl!..:..~Key~ltODe--~-treet-----------------------
. Burbaak. California 91504 
(818) 843 - 7000 
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9613~~61126Ll2 
ISOTOPE WEIGHT DILUTION RECORD 

lsotope:._C _____ -_/_~~----
.-

Vendor: --------='~fJ.-_L_-_-___ _ 
Total Received Activity: i . o 4 3 e: L ·• 

Wt. Received: · S' . O 1.. '-\ g 

Activity in Units/g: • ;1115 ~ (.. ·. lo 
Activity converted (dpm/g): -f ~.1 't S 1 

Vendor 10: ~c 7 - / :l --f - J.__ 

NIST Traceab~ Cert. , r . .,._., /. c.. ' HJ: 
Reference Date: / f - f is- - 't .1 _ 

dpm/g Receive Oate: __ 11"""/~t 8-+/ ... c, __ L:::::.....___ 

Halflife (Yrs or days) t% • S7 3~ .r :tu ~- Receive~s Name: -:! ; "'"7-~--~~:_~ 
PRIMARY DILUTION; Balance wt. check done ,£ · 
a: Source activity: 4 ~ .1 , 1 :S: '1 

' 
dpm/g • (if t ~ • < 1 OOyr d1c1y to prep. d1t11 

b: Wt. of Source transfered: · 4 . 9 0 <-:t S I g 

Diluent used: _.....;0~•- ... 1 .... N~c--=C .... )+u.-______ _ 

c: Total diluted weight: __ __._i __ l __ ta,.__, __ s_3..___ ____ g 

d: Activity of dilution (a'b/c): _ ___.;;l~o--. ... 3 ...... ~ ....... 1 ______ dpm/g :t. ;t_ :l. '7Q, 
' 

e: Calculated density of solution: ___ -,1,.;f -~9-s_;i ____ g/ml (4M HN01 • 1.1294 t .0001 g/mU 

f : Activity by volume • (d•e): _...:s.z· ...:Y--...; _3_8.8....,_ ____ dpm/ml 

j3-j14-J.'°;-\ / Dilution Log Book ID: L~ i.... -

Preparation Date: i c / :2. "t / '! ~ Preparer's Name. V'\ · _....;...-+,-------

SECONDARY OR WORKING LEVEL DILUTION Balance wt. check-done-(i 7 ----------
, -

I 

a: Source activity: ___________ """" __ dpm/g • (if t~ • < 100v, decay to prep. datel 

c: To.tat dDuted weight: 

d: Activity of dilutfori 
____________ dpm/g 

, ___________ g/ml (4M HNO, • 1.1294 t .0007 g/mU 

____________ dpm/mL 

Dilution Log Book 10:, _____________ _ 

, 7 
Date ~v, ~ Signed 

bet+ 

• 862 

Date 



9613446~26~3 
INITIAL STANDARD DILUTION RECORD 

:·i .,C 'C::\ .. ·,.=:-•:, ... :/ ://i~ •·.:::::, . :·:).,.,: _.:··.· . Standard Information-: 

Isotope: C-14 

Activity of Standard Received: 1.09 uCi 

Weight of Standard Received (g): 5.0242 g 

Standard Activity (pCi/g): 2. 17E + 05 oCi/a 

Halflife in Years or Days: 

Reference Date: 

Balance Verification? : 

Diluent Used: 

a: Decay Corrected Standard Activity (pCi/g): 

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

5730 vrs 

11 /15/92 

e: Activity of Dilution by Weight (pCi/g) [a • b / c ]: 

f: Calculated Density of Solution (g/ml) Cc / d]: 

g: Activity of Dilution by Volume (pCi/ml) [e • f]: 

h. Dilution _logbook 1.0. I: 

Prepared By: 

.. 

--------
Reviewed By: _______ _ 

Purity/Cross Check Performed By: _______ _ 

Vendor: · Isotope Product 

Vendor 1.0. # 

LAL 1.0. #: AA0114 

NIST Traceable 7 Yes 

Certificate #: 407-124-2 

Preparer's Name: Mark Young 

Date Received: 11/18/92 

Yes 

0.1 N NaOH 

2. 17E + 05 pCi/g 

4.90951 g 

116.53 g 

116.3 ml 

9.139E+03 pCi/g 

1 :0020 g/ml 

9.157E+03 pCi/ml 

LAI-93-047•-23-l 

Preparation Date: 10/27/93 -------
Review Date: -------
Check Date: _______ _ 
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·. 96 I 34Lt6 .. 26'1lt 
SECONDARY/WORKING LEVEL 

STANDARD DILUTION RECORD 

·• Diution Source Information •· · 

Isotope: C-14 

Parent Barcode Number AA0114 

Vendor or Certificate 1.0. # of Parent Standard: 407-124-2 

Diluted Source Logbook 1.0. #: LAL-93-04 7 4-23-1 

Balance Verification 7: Yes 

Diluent Used: 0.1 N NaOH 

• • · Dlution•••• i ... , •·· ·. 

•Diluent: Nanopure w/ 1 mg/ml formaldehyde 

•Density of diluent (g/ml): 1.0006 g/ml 

a: Parent Specific Activity: 9.14E+03 pCi/g 

b: Amount of Source Transferred: 0.70 g 

c: Total amount of Dilution: 250.14 g 

d: Total Volume of Dilution: 250 ml 

e: Activity of Dilution [a • b / cJ: 2.57E+01 pCi/g 

f: Activity of Dilution (a • b / d): 2.58E+01 pCi/ml 

Dilution Logl>cla 1.0. I: LAI-94-0677-18-1 

Prepared By: Agnes Wong Preparatio.n Date: 11 /19/94 

Preparer Signature: 

Reviewed By: Review Date: 

Reviewer Signature: 
•If. the diluent remeina unchanged from the diluent u1ed for the dilution 1ource, then• weight dilution of a volume unit source 

can be performed· without a density conver•ion. If the diluent chenge1, a weighted proportion den1itv conversion is necessary, 

864 



96134461026~5. 
SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: -C- t'-f 
Parent Barcode Number - 4Ao\lt 
Vendor or Certificate 1.0. # of Parent Standard: 

Diluted Source Logbook 1.0. I: °13 -'f 74- - J 3- I 
Balance Verification?: 

Diluent Used: 

Dilution 

•Diluent: _,..../JaM~pui~\,L~u,g;:),,.lky...:::.:;__w~~;..,....._...l..llrv:.....:.~,4..-.µ/4r.a.::~ ~'"". L~ ,,_J, 

tJ/A g/ml • Density of diluent (g/ml): 
l 

1 r,/_ 1 / ,, j ,L,1 ! ~ • ,f .Jl;" (J 
a: Parent Specific Activity: L\9 .z 1 .....;..tx .... " ........ , .;;...3_J_r_· __ __.:;.4'€..;.";.;..,~;:.._+-"..;;;Ci;.;;.·~,..;::;U'--__ _ r l 

b: Amount of Source Transferred: 

c: Total amount of Dilution: 

d: Total Volume of Dilution: 

e: Activity of Dilution [a • b / cl: 

f: Activity of Dilution (a • b / d): 

Dilution Logbook 1.0. I: 

tJ, ?a 4~ 
i5o · r 1 

N/A 
tJ IA 

I 
r}0 · /0 

g 

g 

ml 

pCi/g 

pCi/ml , 

7 
Prepared By: ' ~ W ~ Preparation Date: 

Rev;ewed By: ~t, ID;.,, Rev;eW Date: 11,./41.. IT• 
'If th• diluen_t r1mein1 unchanged from the diluent used for the dilution 1ourc1, then a weight dilution of a volume unit source 

can be performed without a density conversion. If the diluent changes, a weighted proportion dansity conversion is necessary. 
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Descript ion 

9613446.26~6 

U .S . Environmental Protection Agency 
Environmental Monitoring Systems Laboratory -Las Vegas 

Nuclear Radiation Auessment ·Division 

Homtnal 1c,iv,ty 

Cal ibration Certificate 

Hatf -1,fe( 12 • 43 years 

! I nano--• I· (110 
1 s I ffll "' •-vlel'boulc nv-•l._--=2~6:;..Q:...a::G_-..,:l:._ ____ ___, 

Measurement Activity of princip.al radionuclide 

Useful Ufe 

I ...... 2 ... 1....,.9 _ _.! I nano Ntt•• I ol L ' ' _ ::J'r1t1um 

., 0400 ,-,.. ,sr -1 June 3 , 19 9 2 

Activity of d.aughter radionuclide 

..._ ____ .... 11 .. ____ CVf_ .. _ • .,I , .. ., .... 

Total mass of this solution 

I APPROX I 5.0 
Method of measurement · .. 

The activity of the primary solution and this 
dilution were measured . by liquid scintillation 
counting. 
Counting efficiencies for both standardizations 

.. were determined by counting solutions directly 
'.£. traceable to the National Institute o·f Standards 
-~ ·, Technology (NIST). 

~ haW we111ftce ii wH -•ifted by EMSl.-1.V 

pecember 1999 

879 



,---- - ------------
r- --. . . - ·.:- . ' :n . .:.. ... ...., .. ·- ..... , 
t_'-' ·: - ·;, - I 

• . • • • . · · - -- - - 1_ ; u 

Pur ity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

The manufacturer states that act ivit ies other than ' that of the pr incipal nuclide 
and of its daughter nucl ides, if any, were estimated/knov.:n to be: 

f 111 none I ~eqs~attt~n .. ,----" .. , of the princip~I act ivity 

.,(1_2_1 __________________ · 1 ~~s~a~~~n ... I ____ "_I of the principal activity 

.,( 1_3_l __________________ I ~~sia~~~nl., _. ---"'-' of the principal activity 

The activity of impurity (1) is not (2) is not (3) is not 
included in the quoted fig_ures of the.principal activity. 

The precision of this standard was such that the certified value of the radioactive 

concentration of the principal activity had a standard error (sm) not greater than t I O • 4 % I 
(The 99. 7% confidence limits are givP.n by t(sm) where t is obtained from the student t factor 
for the degree of freedom (n-1 )). 

The maximum uncertainty due to the assessable systematic errors (dilution. counting, and · 
known uncertainty of the standard) is obtained by the separate arithmetic summation of the 
positive and negative systematic error ( + o - d • ). These have been estimated not to exceed 

I + 2 • 9 % I or I -2 • 9 % I 
the overall uncertainty (often .called accuracy) is an estimate of the possible divergence of 
the quoted result from the true value. It is a combination of random error (t(sm>] at the 99. 7% 
confidence limits and the worst case estimate of the systematic errors ( + c5 • - cS • ) 
The overall uncertainty is therefore calculated on the basis of + (t(sml +cl]. - (t(sml +c5] 

and is ( + 4 , 3 %1. (- 4 , 3 % I of the quoted radioacti~e concentration . 

. This standardization is based on the following assumptions of the principle nuclide, its 
daughter· nuclides and impurities (no allowance for error in these assumptions « the 
assumption of quoted haJf-life have been included in the statement of accuracy above). 

Tritium decays 100 percent by beta emission. The 
maximum energy is 18.6 Kev, the average is 5.68 Kev. 

Carrier content per gram of solution: Other componentS: 

100 percent H2o Barium less than 0.004 perce 
Lead less than 3xlo-5 percer. 

Preservative: 

880 

Date Certificate Prepared 

Approval Signature 



. .. . -· 
9613Y46.Z6~8 

U.S. DEPARTMENT OF COMMERCE 
National Institute of Standards & Technology 

Gaithersburg, MO 20899 

REPORT OF TRACEABILITY 

U.S. Environment.al Protection _Agency 
· Environment.al Monitoring Systems Laboratory 

Las Vegas, Nevada 

Radionuclide 

Source identification 

Source description 

Source mass 

Source composition 

Reference time 

Hydrogen-3 

2606-1, prepared by EMSL 

Liquid in 5-mL flame-sealed glass ampoule 

Approximately 5.0 grams 

Hydrogen-3_ iri water 

0700 EST June 3, tm 

NIST DATA 

Radioactivity concentration 810.5 Bq g·1 

Expanded uncertainty 0.64 percent <U>• 

EMSL DATA 

810.J Bq g·l 

4.3 percent (l) 

None observed 

Liquid-scintillation 
counting 

Photon-emitting impurities None observed <4> 

Measuring instrument 41rfJ liquid-scintillation counters 
calibrated with SRM 4926D 

Half life 12.43 ± 0.05 years CS) 

Difference from NIST -0.05 percent <5> 

---~ For the Director, 

· Gaithersburg, MD · 20899 
January 1994 

J.M. Robin Hutchinson, Acting Group Leader 
Radioactivity Group 
Physics Laboratory 

*Notes on next page 
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( I) 

(2) 

(J) 

(4) 

(S) 

(6) 

-

NOTES 

The uncertainty analysis methodology and nomenclature used for the reported 
uncertainties are based on unifonn NIST guidelines and are compatible with those 
adopted by the principal international metrology stan·dardization bodies [cf., B.N. Taylor 
and C.E. Kuyatt, NIST Technical Note 1129 (1993)). 

The combined standard uncertainty, uc = 0.32 percent, is the quadratic combination of 
the standard deviation (or standard deviation of the mean where appropriate), or 
approximations thereo'f, for the following component uncertainties: · 

a) 11 liquid-scintillation measurements on each of 
4 vials 

b) gravimetric 
c) calibration of SRM 49260 
d) background 
e) half life 

0.11 percent 
0.05 percent 
0.29 percent 
0.00 percent 
0.03 percent 

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying uc by a coverage 
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95% 
confidence. 

Overall uncertainty reported by EMSL. 

The limit of detection for photon-emitting impurities is: 

0.08 y s·1g·1 for energies between 90 and 2700 keV. 

Untcf!t'CFI', M.P., Coursey, B.M., Schima; FJ., and Man~ W:B., Int. J. Appl. Radiat. 
lsot .• ll.,:,611 (1980). · · 

--. 

This result demonstrates the traceability of EMSL to NIST, for this measure·ment, to 
within five percent as specified in the appendix, Traceability Studies. of the EPA-NIST 
interagency agreement of April 1976, as amended . 

. For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539. 
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P.ROJ'ECT _ ____;_fl_;__-_~ _:;:__6_1_34_~6_.,,_26_50 ___ _ Notebook No. 0 r/2 / 
Continued From Page p/f 

INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: - 3 Vendor: 

Activity of Standard Received: 

Halflife in Years or Days: 

Reference Date: oo G. 3 ,z,_... Receiver's Name: -=--=:...r-.=._.:.~~-.... 
Date Received: 

Primary Dffutfon , · 

Balance Verification 7: 

Diluent Used: e f A 
'\ 

Decay Corrected Standard Activity (pCi/g): 

Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

e: Activity of Dilution by Weight (pCi/g) [a • b / c J: 

f: ~ Density of Solution (g/ml) [c / d): ~--- ' . 

g: Activity of Dilution by Volume (pCi/ml) [e • f): 

J 

q777 

Uo - ! 

/ml 

h. Oiiutio.n logbook 1.0. #: ('.fvv~ CA--L-'15-012- -c;i , Q. fl'j(_ 
Prepared By: -:s;8;/,~J.;.£ IS. Htll"~P/eparation Date: -v 7/35 ' . ~ '/ 7· p~~ __....,..~~'----

Reviewed By: ~ }[l:7:. Review Date: __ --z/+--7..,,,_,./.J5._ ___ _ 

Purity/Cross Check Performed By:.________ Check Date: _______ _ 

Signed Date C P ~} 8" lt:t J Signed 

1 

.Date 8 8 31 



Notebook No. 1o2.I 5 

Continued From Page 

SECONDARY/WORKING LEVEL ' · 1 I 

- - ,___ 

STANDARD Dl~UTION RECORD -
- ,___ 

N " ,\tJ ,.,, . 
rv' I J • 

Dilution Source Information 

Isotope: , H- 3 Lc.S 
Parent Barcode Number A. c_ 5,-z .. 'l'l ,. 
Vendor or Certificate 1.0. # of Parent Standard: ~tJ~ l 
Diluted Source Logbook 1.0. #: LAL--'S - d12,,f - \ 

Balance Verification?: Ye5 ,, 

Diluent Used: "l??f 11--oJOJ.~- l~ \~ ~ 

Dilution 

•Diluent: I J)..a;l-p ,vJJ_ \,-)as;;. -(-dC'ol l<h 
•oensity of diluent (g/ml): O•" g/ml 

a: Parent Specific Activity: "Z..12 a pCi/g 

b: Amount of Source Transferred: ~I. 5.0 g 

c: Total amount of Dilution : 3ZA0 g 

d: Total Volume of Dilution: 31 JC., ml 

e: Activity of Dilution [a • b / cl: a-113 pCi/g 

f: Activity of Dilution (a • b / di: ~. A ~B pCi/ml - 3•.+e Jf,LL-
Ol\ 'fi',1,,, 

Dilution Logbook 1,0. #: LAL- 95 - q{'JZ,I - 5 

97 °1--_Q_ Prepared By: Preparation Date: 1fu/9s 
Reviewed By: · ~~ Review Date: 'ld~/t6"' 

"If .the diluent remains unchanged from the diluent used for th• dilution source, then • weight dilution of • volume unit source 

can be performed without a density. conversion. If the diluent changes, • weighted proportion density conversion is necessary. 
. I I I . I I I I I I I I ' I I I I I I l I I I -w 

Read and Understood By 884 
<lf s!tLtt1-r, 

Signed Date Signed Date 
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PROJECT _ __c_#_~-=3_. _96_1.3_~~_::_6~:.:..::::..2 6.:....::::.5 -=-2 __ _ 
Notebook No. U '/ L- J 

Continued From Page 

INITIAL STANDARD DILUTION RECORD 

· · Standard Information: .. 

Isotope: Vendor: · 

Activity of Standard Received: 

Halflife in Years or Days: rz. . yrs Certificate #: -lc=....-~----1 

Reference Date: 

Date Received: 

Primary Dilution .•..•.. : 

Balance Verification?: 

Diluent Used: 

Decay Corrected Standard Activity (pCi/g): 

Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

f fA 

e: Activity of Dilution by Weight (pCi/g) (a • b / c ): . . 

f: ~ Density of Solution (g/ml) (c / d): 
. . ~I.J ' 

g: · Activity of Dilution by Volt,1me (pCi/ml) (e • f): 

J 

, q77 7 

Ci/ 

g/ml 

. h. Dilution logbook I.D. #: . c. ~~ LA--L-'15 - 012_ -

Uo Co-1 

. ~ -:70• :f 'j/_ 
. Prepared By: ;f<&J~;crr- /S, HGY~P/eparation Date: 1/ 7/35 . . ~ '/ 7· P~1J --',z:r-"1'--'-1--""-...._ __ _ 

Reviewed By: · ~ }l;l:I,......, - Review Date: __ -z/.,._.7..,.,w/.75...,..._ __ _ 

. Purity/Cross C.heck Performed By:________ Check Date: _______ _ 

Signed Date 

1 

P. 8 5 

Date 



f 
r 

-":it...:.,_. ··-·-_,._....,. •• ··-· ----- v, 

1-p,. .... ~-ro_J:EC_T;-~~~~~~~..:!....;.-~;tii,6: lc..!.!.:Mi~...!.....4H¼:!.l!!·6~E..!!..!•c~z~OAf6~5;;..r;,~L.-D-A-_-R~Y-/-W~.--;--o-_-R:--K~IN-G-:--L-E~-onE_":-ed-Fr~om_P,--age_-_-~--~----,--~~;yd; 

STANDARD Dl'-UTION RECORD - ~t,_, 
----,, >\ 

- -- -rr================:====================~(µ 
Dilution Source Information 

~ 
~--
' I r·· 

_L_ _ _ 

Isotope: H-3 

Parent Barcode Number 

Vendor or Certificate I. D. # of Parent Standard: 

Diluted Source Logbook 1.0. #: . 9 5 - 07 2.f - ' 

Balance Verification?: 

Diluent Used: 

Dilution 

~Diluent: 

•oensity of diluent (g/ml): g/ml 

a: Parent Specific Activity:· l.l 9o pCi/!r ..,...__( 

b: Amount of Source Transferred: {. 0 .g-- t" \ 

c: Total amount of Dilution: (0· 0 a,, .,.... ( 

d: Total Volume of Dilution : IO· 0 ml 

e: Activity of Dilution [a • b / cl: z,, · 0 pCi/.g.--- )A\ 

f: Activity of Dilution (a • b / d): "1et.. i. 1:Jt'Mf .,.l ..pC1/mt' 

Dilution Logbook I.D. #: 9 4 - 0(., 17 - G, 1 

Prepared By: Preparation Date : 

Reviewed By: Review Date: 
'- 7 

a? G/~/92--r, 

C>/t4/95 

6/f'((c,r 

Q7 ~-1~-l 
9~ 

'If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source 

can be performed without ·a density conversion. If the dilue~t changes, a weighted proportion density conversion is necessary. 
Read and Understood By 

88S 
t'll'I (e, r ___ _ , 

Signed Date Date 



8/08/95 Data Validation Check List 

for Project 100-FR-3 

HEIS Safll) I Client Master DP DP Sequence Y Y Y Y Y Y Date OSM 
Nunber I Safll)le Nunber . I File Nunber I Nunber I Laboratory !NI VOA IN!SEMI VOA INIPEST/PCB IN! WETCHEM !NI METALS I COMMENTS INI RADCHEM !Rcvd DP I 

----------1-------------------1- - --------------1------------1--------------- 1-1-------- 1-1-------- 1-1-------- 1-1-------- 1-1-------- ,--------------- 1-1-------- 1--------1 

B0FKD1 

B0FKD2 

B0FKD3 

B0FKD4 

ILK4561 

ILK4561 

ILK4561 

ILK4561 

I LOCKHEED 

I LOCKHEED 

I LOCKHEED 

I LOCKHEED 

!YI 7/07/95 !NI 

!YI 7/07/95 !NI 

!YI 7/07/95 !YI 7/07/95 I 

IY I 7/07/95 I 

!YI 7/07/95 !YI 7/07/95 I 

I Y I 1101195 I 

!YI 7/07/95 I 7/07/951 

I 1107195 I 

!YI 7/07/95 I 7/07/9 

B0FKD5 ILK4561 I LOCKHEED !YI 7/07/95 !NI !NI !NI !NI !NI I 7/07/ 
----------------------------------------------------------------------- ----- ------ ·--- . ------ - - ---- ----------- ------- ---- ----------- ---------------- ----------- -------- ...,;) a--. 
B0FKD6 I ILK4561 I I LOCKHEED !YI 7/07/95 !NI !NI !NI !NI I !NI I 7/07/ 

Data Entry CoqJlete: DP~ 

DATA TRAC~ 

iJ,rl4~ 

Validation Rcvd 0'2r/01fi5 
·:1 



Los Alamos Technical Associates, Inc. 

8633 Gage Blvd. I Kennewick, WA 99336 I Telephone (509) 783-4369 I FAX (509) 783-9661 

August 7, 1995 
LATA95-162 

Ms. Joan Kessner 
Bechtel 
345 Hills 
Richland, WA 99352 

Subject: VB403.78, SDG LK4561-LAS 

Dear Ms. Kessner: 

Attached is the data validation report for analytical results for 100-FR-3 
Groundwater Round 7, (SDG LK4561-LAS). The package was received by 
Los Alamos Technical As~ociates on July 17, 1995. This data package 
was placed on hold July 31, 1995 to request missing information 
deemed necessary to the validation effort. The final information request 
was closed on August 1, 1995 placing the package back in active status. 

If you have any questions, please feel free to contact me. 

Sincerely, 

Marsha C. Webb 
Deputy Project Manager 

Attachment 

cc: Jeanette Duncan, CH2M Hill 
Don Smith, LATA 
VW403.78 
MCW/lb 

mew 
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DATA VALIDATION REPORT 
for 

100-FR-3 GROUNDWATER ROUND 7 
General Chemistry Analysis 

SDG LK4561-LAS 
LATA VB403. 78 

Bechtel Hanford, Inc. 

P.O. Box 969 
Richland, Washington 

August 7, 1995 
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INTRODUCTION 

100-FR-3 Groundwater Round 7 
Data Validation Narrative 

All samples in Sample Delivery Group (SDG) LK4561-LAS (VB403.78) were validated at level "D". as 
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2). 

The analyses were performed by Lockheed Analytical Seivices. 

ANALYSES REQUESTED 

See Table 1. 

DATA QUALITY OBJECTIVES 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection Limits: 

Completeness: 

MAJOR DEFICIENCIES 

Goals for precision were met. 

Goals for accuracy were met. 

All sample results were supported in the raw data. 

Detection limit goals were met for all sample results as specified 
in the Remedial Investigation/Feasibility Study Work Plan for the 
100-FR-3 Operable Unit, DOE/RL 91-53, Rev.0. 

The data package was 83% complete for all requested analyses. 

Major deficiencies were identified during validation which required qualification of data as unusable. 
See the "Qualification Summary Table". 

:MINOR DEFICIENCIES 

Minor deficiencies were identified during validation which required qualification of data as estimated. 
See the "Qualification Summary Table". 

40378GNC.NAR; Printed: 7-Aug-95, 5:23 am 000002 



LATA ID#: V8403.78 

SAMPLE DATE 
NO. COLLECTED 

80FKD1 18-May-95 
80FKD3 23-May-95 

Method References: 
Analysis 

9613446.2659 Table 1 
Chain-of-Custody 
Analysis Request 

SDG: LK4561-LAS 
Sample Information 

SAMPLING FIELD QC 
MATRIX SAF LOCATION INFO 
WATER 895-052 199-F?-1 SPLIT W/80FK87 
WATER 895-052 199-FS-4 SPLIT W/B0FK65 

Method 
1. Anions (IC) (F, Cl, S0-4, N02, N03, P0-4) 300.0 

Printed 7/28/95, 9:35 40378DST.XLS 

Analyses Requested 
TEMP 

oc 1 
2 X 
2 X 

I 

000003 
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REFERENCES 

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2, ·. 
Westinghouse Hanford Company, Richland, Washington. 

DOE 1992, Remedial Investigation/Feasibility Study Work Plan for the 100-FR-3 Operable Unit, 
DOFJRL 91-53, Rev.0, Department of Energy-Hanford, Richland, Washington. 
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY) 

Qualifiers which may be applied by data validators in compliance with the procedures herein are as .. 
follows. 

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture content by 
the laboratory. 

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a 
QC deficiency identified during data validation, the associated quantitation limit is an estimate. 

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration 
is an estimate, but the data are usable for decision making purposes. 

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL 
but less than the CRDL and is considered an estimated value. 

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC 
deficiency the data are unusable. 

UR- Indicates the compound or analyte was analyzed for and not detected m the sample. 
Additionally, the data are unusable due to an identified QC deficiency. 

40378GNC.NAR; Printed: 28-Jul-95 , 9:28 am 000005 



- ------- - - - - ----------------
9613~46.2662 

GLOSSARY OF LABORATORY APPLIED QUALIFIERS 

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as 
follows. 

Commonly used laboratory general chemistry qualifiers: 

U- Indicates the analyte was analyzed for but not detected in the sample. 

H- Sample analysis performed outside of method or client specified maximum holding time 
requirement. 

40378GNC.NAR; Printed: 7-Aug-95, 5:24 am 000006 



Qualification Summaiy Table 
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I I 

Qualification Summary Table 

General Chemistrv -
ANALYTE TYPE QUALIFIER SAMPLES DQO REASON 

AFfECTED 
Nitrite by IC MAJOR UR B0FKD1 HOLD TIME Holding time is exceeded by greater 

than 2 times. 
Ortho-Phosphate by IC MAJOR UR B0FKD1 HOLD TIME Holding time is exceeded by greater 

than 2 times. 
Nitrate by IC MINOR J B0FKD1 HOLD TIME Holding time is exce~ded by greater 

than 2 times. 

General Chemistry Field QC 
ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT 

SAMPLES 
Fluoride Field Split NONE B0FK87/B0FKD1 PRECISION Field split precision is unacceptable. 

B0FK88/B0FKD3 
Comments: 
1. Data qualification is not required based on field split precision, however field split results are noted here to alert 

the data user to uncertainties in the data set during decision making processes. 
2. B0FK65, and B0FK87 were validated in SDG W0560-QES (VB403. 75) 

Printed 8/13/95, 1 :18 PM 40378QLS.XLS 000008 
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Data Summary Table 

. 40378GNC.NAR; Printed: 2-Aug-95 , 11 :08 am 
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DATA SUMMARY TABLE 

LATA ID#: VB403.78 HEIS#: B0FKD1 
Date: 18-May-95 

-
Matrix: WATER 

Constituent CAS# Units Results Q 

Chloride by IC 16887-00-6 mg/L 14 
Fluoride by IC 16984-48-8 mg/L · 0.73 
Nitrate-N by IC 14797-55-8 mg/L 20 ~ ,.;J ,\ 

Nitrite-N by IC 14797-65-0 mg/L 0.01 tJR, 
Ortho Phosphate by IC 14265-44-2 mg/L 0.1 UR 
Sulfate by IC 

8/2/95, 11 :00 AM 

14808-79-8 mg/L 66 

Shaded areas indicate changes by the validator. 
40378DST.XLS, GENERAL CHEMISTRY 

B0FKD3 
23-May-95 

WATER 
Results Q 

35 
0.35 

20 
0.01 u 

0.1 u 
97 

000010 
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Sample Results (Form l's) 

I . 

. 40378GNC.NAR; Printed: 2-Aug-95, 11:12 am 000011 
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LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BOFKDl !Date Collected: 18-MAY-95 

!Matrix: Water !Date Received: 20-MAY-95 

I 

Chloride mg/L 300.0 14. 0.02 24-HAY-95 23324 L4561·9 

Fluoride mg/L 300.0 0.73 0.1 24-HAY-95 23325 L4561·9 

Nitrate·N mg/L 300.0 20. 0.02 .,,JI"' 0 24-HAY-95 23326 L4561·9 

Nitrite-N mg/L 300.0 < 0.01 0.01 YlUl. 24-HAY-95 23327 L4561-9 

Ortho Phosphate mg/L 300.0 < 0.1 0.1 YUi< 24-HAY-95 23328 L4561·9 

Sulfate mg/L 300.0 66. 0.1 24-HAY-95 23329 L4561-9 

000012 

I 



- - -· - - - -- - - ------------------

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

jClient Sample ID: BOFKD3 !Date Collected: 23-MAY-95 

jMatrix: Water !Date Received: 25-MAY-95 

Chloride mg/L 300.0 35. 0.02 25-MAY-95 

Fluoride mg/L 300.0 0.35 0.1 26-MAY-95 

Nitrate-N mg/L 300.0 20. 0.02 25-MAY-95 

Nitrite-N mg/L 300.0 < 0.01 0.01 25-MAY-95 

Ortho Phosphate mg/L 300.0 < 0.1 0.1 25-MAY-95 

Sul fate mg/L 300.0 97. 0. 1 25-HAY-95 

000013 

23386 L4597·9 

23387 L4597·9 

23388 L4597·9 

23389 L4597·9 

23390 L4597·9 

23391 L4597-9 



Checklist 
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VALIDATION 
LEVEL: 

VALIDATION 
PROCEDURE: 

A 

96 I 3446~ . ~ ENERAL CHEMISTRY 
DATA VALIDATION CHECKLIST 

B C 

0 WHC-CM-5-3, Rev. 0 [Kl WHC-SD-EN-SPP-002, Rev. ·2 

-:-:-:-:-:-:-:-:,:,:•:•:•:•:•:-:•:•:•:•:•:•:-:-:•:•:-:-:-:-:-:•, :-:-:-:-:-:•:•:•:•:•:•:-:,;,;,;,:-:-:• :-:•:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:.:•:•:•:-: :-:-:,:-:,:,:-::-::-:-:-:-:-:-:-:-:-:•.·-·-•-·.·-•.•.·.·.•-•,•,•,•.•,•-•.•-·-•-•,•--·-· -:-:,:,;-·-;,;,:,:-:,:,:-:-:-:-:-:-:-:-:-:-:-:-:-;-:-;,;-:-:-·-:,:-:-:-. :-;.;.;-:-:-:-:-:-:-.-:-:-:-:-:-:-:-;-;,:,:-:•:•: :-:-:-:-:-:-;.:-:-:-:-:-:-:-:-:-:- :-:-:-:-:,;,;,:,:-:,:,:,:-:-:-: :-:-:-:-:-:-:-:-:-:-:-:-:-:-:-;.:-:•:•:-·-· 

PROJECT: 100-FR-3 ROUND 7 LK4561-LAS 
'l - - ~ l)\':> 

VALIDATOR: BJ SEYMOUR LATA NO: VB403.78 DATE: 26-Jul-95 

REVIEWER: 
~/· 

BJ MORRIS'\ LAB: LAS CASE: NIA 

SAF NO: B95-052 QAPP NO: DOE/RL 91-53, RO SAP NO: N/A 
- : -:-:•:•:•:•:•: •:•:-:,:,:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:• : •:•: • :•:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:·:·:•:•:❖: :•:•:•:•:•:•:•:•:•:•: •:•:•:•:•:•:•:•:•:•: :•:•:•:•:•:•:•:•:•:•:•:•:•:•: :•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:·:·:•:•:•· :•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•: :•:-:•:•:-:-:•:•:•:•:•:•:•···•:•:•:•:• :-:•:•:•:•:•:•:•:•:•:•:•:• :-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:,:,; :-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:· :•:•: .•:•:•:•:•:•:•:•:•:•: .·:·:•:•:•:·:•:·:·:•:•:•:•:•:•:•:-:-:•:•:•:•:·:•:•:•: 

Anions 
300.0 

SAMPLE NO. MATRIX 

BOFKD1 B0FKD3 WATER 

ANALYSES REQUESTED 

COMMENTS: 

:•:•:•:•:•:•:•:•:•:·:•:•:•:::•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:•:•:•:•:•:•:•:-:.;-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•::;:;:;:;:;.. .:::::::::::::;:;:;,:::,. :.·.·.·:.·.·.·.·.·.: ... ·.=.•.-.·.·.·,:.:,..:.:. :;:;:;:;:;,::::::::::::::::::::;:-:::::::::;.;:;::,::· · ::•,::::;:;:;:;:;:•::::.•:::;:•:;:::::;:;:;:;:;:::::::::;:;:;:::;:;:;:::::;:;:;:::::;::: ;:;:;:::::::::::::::::::::::::: :-:•:•:•:•:•:• :•:•:•:•:•:•:·:•:•:•:•:•:•:•:•:·:•:•:•: 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Is technical verification documentation present? 

Is a case narrative present? 

2. HOLDING TIMES 

Are sample holding times acceptable? 

See HOLDING TIME SUMMARY form 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 

Were initial calibrations performed on all instruments? 

Are initial calibrations acceptable? 

Were calibration checks performed on all instruments? 

Are calibration checks acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see CALIBRATION DATA SUMMARY form 

PNO-DVF-013, R2 
40378GNC.XLS, Checklist 

7/26/95, 2:23 PM 

000015 

YES NO N/A 

000 
000 
YES NO N/A 

000 

YES NO N/A 

000 
000 
000 
000 
000 

II 



9613~46 
ENERAL CHEMISTRY 

DATA VALIDATION CHECKLIST 

4. BLANKS 

Were laboratory blanks performed for all applicable analyses? 

Are laboratory blank results acceptable? 

Were preparation blanks analyzed? 

Are preparation blank results acceptable? 

YES . NO N/A 

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form 

5. ACCURACY 

Were spike samples analyzed at the proper frequency? 

Are all spike sample recoveries acceptable? 

Were laboratory control samples (LCS) analyzed at the proper frequency? 

Are all LCS recoveries acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are check~d, see ACCURACY DATA SUMMARY form 

6. PRECISION 

Were laboratory duplicates analyzed at the proper frequency? 

Are all duplicate RPO values acceptable? 

Were MS/MSDs analyzed? 

Are all MS/MSD RPO values acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO{s) are checked, see PRECISION DATA SUMMARY form 

7. FIELD QC SAMPLES 

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? 

Are field/trip blank results acceptable? (see Blank Data Summary form) 

Are field duplicate RPO values acceptable? (see Field QC calculations) 

Are field split RPO values acceptable? (see Field QC calculations) 

Are performance audit sample results acceptab_le? 

Comments: Sample BOFKD1 is a split of BOFK87 

Sample BOFKD3 is a split of BOFK65 

BOFK65 and BOFK87 were validated in SDG W0560-QES (VB403. 75). 

PNO-DVF-013, R2 
40378GNC.XLS, Checklist 

ant95, 9:10 AM 

YES NO N/A 

000 
000 
000 
000 
000 

YES NO N/A 

000 
000 
000 
000 
000 

YES NO N/A 

rKJOO 
•• [Kl 
000 
•~• 
000 
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96 J 34~ ""111'A>1f'""? GENERAL CHEMISTRY 
DATA VALIDATION CHECKLIST 

8. ANAL YTE QUANTIT A TION 

Was analyte quantitation performed properly? 

Are results calculated properly? 

Validation calculation checks were performed and are acceptable. 

Comments: 

9. REPORTED RESULTS AND DETECTION LIMITS 

Are results reported for all requested analyses? 

Are all results supported in the raw data? 

Do results meet the CRDLs? 

Validation calculation checks were performed and are acceptable. 
I 

Comments: 

YES ·No N/A 

[!} • • -
[!} 0 • 
[!} :0 D 

YES NO N/A 

[} D D 
[} D D 
[} D D 
[} D D 

::::::::::::::::::::::::::::;::=:-::::::::•:: :-·-·.-.-.-.-.-.-.-.-,·.-.-.-.·.-•• -•• -.-.-.· ::::::::::::::::::::::::::::;;;:::: .::::::::::::::::::::::::::::::::::::::::::::::::::::· ::::::::::::::::::::::;:;:;:;:;:;.;:;:;:;:;:;:::::::::::;:;:;:;:;:::::;:;:;:;::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;.;:;:;:;:;:;:;:;:;:;:::::::::::::::::::::::::: :::::;:;:::;:;:;:;:::::::::::::·:······-•.• -.::::::::::::::: 

VALIDATION SUMMARY 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-013, R2 
40378GNC.XLS, Checklist 

8r1/95, 9:10 AM 
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96 ~ 3446,. 2wv GENERAL CHEMISTRY 
OltA ALIDATION CHECKLIST 

SDG: LK4561-LAS 

PROJECT: 100-FR-3 ROUND 7 

MATRIX 
HEIS-SN CODE ANALYSIS 

BOFKD1 WATER Anions(Cl,F,SO.) 

BOFKD3 WATER Anions(Cl,F,S04) 

BOFKD1 WATER Anions(ND:z,N~.P04) 

BOFKD3 WATER Anions(ND:z,N~,P04) 

PNO-DVF-01 3, R2 

HOLDING TIME SUMMARY 

VALIDATOR: BJ SEYMOUR 

-
REVIEWER: BJ MORRIS 

DATE PREP ANALYSIS 
COLLECTED DATE DATE 

18-May-95 NIA 24-May-95 

23-May-95 NIA 25-May-95 

18-May-95 NIA 24-May-95 

23-May-95 NIA 25-May-95 

40378GNC.XLS, hold t imes 
7/26/gS, 11 :13 AM 

- -
DATE: 26-Jul-95 

LATA NO.: VB403.78 
PREP Required ANALYSIS Required 

HT HT HT HT VAL 
(davsl (davsl (davsl (days) Q 

NIA NIA 6 28 NONE 

NIA NIA 2 28 NONE 

NIA NIA 6 2 J/UR 

NIA NIA 2 2 NONE 

000018 



G , FIELD SPLIT EVALUATION 

LATA ID#: VB403.78 HEIS #: - B0FK87 B0FKD1 RPD DIF 
Date: 18-May-95 18-May-95 W>20% W>DL 

Matrix: WATER WATER 

ORIGINAL · SPLIT 

Constituent CAS# Units Results Q Results Q 

Chloride by IC 16887-00-6 mg/L 12.4 14 12.1% 
Fluoride by IC 16984-48-8 mg/L 0.56 0.73 1•· 26.4% 
Nitrate-N by IC 14797-55-8 mg/L 21 .2 'T 20 T 5.8% 
Nitrite-N by IC 14797-65-0 mg/L 0.020 UR 0.01 UR 
Ortho Phosphate by IC 14265-44-2 mg/L 0.50 UR 0.1 UR -Sulfate by IC 14808-79-8 mg/L 64.3 J 66 2.6% 

LATA ID#: VB403.78 HEIS#: B0FK65 B0FKD3 RPD DIF 
Date: 23-May-95 23-May-95 W>20% W>OL 

Matrix: WATER WATER 

ORIGINAL SPLIT 

Constituent CAS# Units Results Q Results Q 

Chloride by IC 16887-00-6 mg/L 32.5 35 7.4% 

Fluoride by IC 16984-48-8 mg/L 0.17 0.35 0.18 

Nitrate-N by IC 14797-55-8 mg/L 20.4 J 20 2.0% 

Nitrite-N by IC 14797-65-0 mg/L 0.020 UR 0.01 u 
Ortho Phosphate by IC 14265-44-2 mg/L 0.50 UR 0.1 u 
Sulfate by IC 14808-79-8 mg/L 85.0 J 97 13.2% 

EVALUATION: 
1. Field splits are not evaluated for precision if both results are non-detect. 
2. If both sample results are >5*OL the RPO is used for evaluation. 
3. If either sample result is <5*DL the DIF is used for evaluation. 
4. Shaded values in the RPO or OIF column indicate a constituent that is outside acceptance criteria. 
5. All other positive results have exhibited acceptable precision. 

8/7/95, 9:37 AM 

Shaded areas indicate changes by the validator. 
40378DST.XLS, GENERAL CHEM FIELD SPLIT 

00001.9 -

, I 

DL 

mg/L 

0.02 
0.1 

0.02 

0.1 

DL 

mg/L 

0.02 
0.1 

0.02 

0.1 



961344 _,,,__., "'", NERAL CHEMISTRY 
CALCULATION SPREADSHEET 

LINEAR REGRESSION ANALYSIS 

SDG: LK4561-LAS 

LAT A No.: VB403. 78 ----------
An a I yt e /Ca Ii brat ion Date: Chloride/5-25-95 

Concentration Absorbance 

X y 

0 0 

20 91758 

20 98752 

50 254176 

100 605038 

1000 6718921 

5000 36040619 

Date: 26-Jul-95 

Validator: BJ SEYMOUR 

• 
·slope 

7218.2194 

1/slope 

0.0001 

LINEAR REGRESSION ANALYSIS 

SDG: LK4561-LAS 

LAT A No. : VB403. 78 ----------
Analyte/Calibration Date: Fluoride 5-25-95 

Concentration Absorbance 

Date: 26-Jul-95 

Validator: BJ SEYMOUR 

• 8 

x intercept · 

17.3886 

y intercept 

-124501.99 

X 

0 

y 

0 

lr71r7 
~~ 

20 

20 

50 

100 

1000 

5000 

PNO-DVF-013, R2 

248181 

244743 

617727 

1236277 

12372593 

71398313 

40378GNC.XLS, linear regression 
7/26/95, 3:58 PM 

slope 

14283.4412 

1/slope 

0.0001 

x intercept 

23.5757 

y intercept 

-328095.26 

000020 
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9613~46 k ENERAL CHEMISTRY 

SDG: LK4561-LAS 

LAT A No.: VB403. 78 

Analyte Sample ID 

Chloride ICV 

Chloride CCV 

Fluoride ICV 

Fluoride CCV 

PNO-DVF-013, R2 

CALCULATION SPREADSHEET 

PERCENT RECOVERY (ICV/CCV} 

Date: 26-Jul-95 

Validator: BJ SEYMOUR 

Observed Value True Value o/oR 

0 A 

960 1000 

942 1000 

995 1000 

1001 1000 

40378GNC.XLS, ICV CCV recovery 
7/28/95, 10:33 

96% 

94% 

100% 

100% 

000021 
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SDG: LK4561-LAS 

LATA No. : VB403.78 

Analyte Sample ID 

Chloride B0FKD1 

Fluoride B0FKD3 

PNO-DVF-013, R2 

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

ENERAL CHEMISTRY 
CALCULATION SPREADSHEET 

MATRIX SPIKE RECOVERY (MS)' 

Date: 26-Jul-95 

Validator: BJ SEYMOUR 

Spike Sample Sample 
Result Result 

SSR SR 

53.51 14.09 

1.74 0.35 

40378GNC.XLS, MS recovery 
7/28/95, 10:34 

Spike 
Added 

SA 

40.00 

1.50 

- 7 

.0/oR 

99% 

93% 

000022 



NERAL CHEMISTRY 
CALCULATION SPREADSHEET 

PERCENT RECOVERY (LCS) 

SDG: LK4561-LAS 

LAT A No. : VB403. 78 

Date: 26-Jul-95 

Validator: BJ SEYMOUR 

Analyte 

Chloride 

Fluoride 

PNO-DVF-013, R2 

Observed value True value 

OLCS ALCS 

980 1000 

998 1000 

• 

40378GNC.XLS, LCS recovery 
7/26/95, 3:31 PM 

%R 

98% 

100% 

000023 



SDG: LK4561-LAS 

LAT A No. : VB403. 78 

Analyte Sample ID 

Chloride B0FKD1 

Fluoride B0FKD3 

CALCULATION SPREADSHEET 

RELATIVE PERCENT DIFFERENCE 

Original (Sample) 
concentration 

OS 

14.088 

350.722 

40378GNC.XLS, RPO 

Date: 26-Jul-95 

Validator: BJ SEYMOUR 

Duplicate 
concentration RPO 

D 

14.083 0% 

324.246 8% 

PNO-DVF-013, R2 7/28/95, 11 :19 000024 



9613~46 ENERAL CHEMISTRY 
CALCULATION SPREADSHEET 

RESULTS CALCULATION, WATER 

SDG: LK4561-LAS 

LATA No. : 

Analyte 

B0FK03 

Chloride 

Fluoride 

PNO-DVF-013, R2 

VB403.78 ---------
Concentration Dilution 

from curve Factor 

CONCW units DFW 

14.088 mg/L 1 

350.722 µg/L 1 

40378GNC.XLS, water results 
8/7/95, 9:02 AM 

Date: 26-Jul-95 

Validator: BJ SEYMOUR 

Concentration (mg/L) 

14 

0.35 

000025 
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Lockheed Analytical Services Log-in No.: L4561 /L4597 
Quotation No.: 0400000-B 

SAF: 895-052 
Document File No.: 0520596/0525596 

WHC Document File No . : 222 
SDG No.: LK4561 

Page2 

CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s) , ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples , matrix spike (predigestion) sample(s), duplicate sample(s). 

• 

• 

• 

• 

Preparation and Analysis Requirements 
Two water samples were received for LK4561 and analyzed in batches 520 bh and 
525 bh for selected analytes as requested on the chain of custody. Quality control 
analysis was performed on the following sample: 

Client ID LAL# Method 

BATCH 
520 bh 

BOFKD1 L4561-9 MS, DUP 300.0 Chloride, Nitrate-N, Nitrite-N, Sulfate, 
Fluoride and Orthophosphate 

BATCH 
525 bh 

BOFKD3 L4597-9 MS,DUP 300.0 Chloride, Nitrate-N, Nitrite-N, Sulfate, 
Fluoride and Orthophosphate 

Holding Time Requirements 
All samples were analyzed within the method-specific holding time except for batch 
520 bh for Method 300.0 Nitrate-n, Nitrite-N and Orthophosphate which were received 
out of holding time . All associated samples are flagged with an "H". 

Method Blanks 
The concentration levels of all the requested analytes in the method blank were below 
t he reporting detection limits. 

Internal Quality Control 
All Internal Quality Control wer·e w ithin acceptance limits . 

Kay McCann 
Prepared By 

June 6, 1995 
Date 

000027 
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Chain-of-Custody Information 
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Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Ll IPll, _-=-Pa-ge~-
1
=-_o_f-=I~-• _ 

~ >, Data Turnaround 

Collector 

Project Designation 
100-FR-3 Groundwater - Round 7 

Ice Chest No. 

Shipped To 
Lockheed 

Possible Sample Hazards/Remarks 

Special Handling and/or Storage 
Maintain samples betw·een 2°C and 6°C. 

SAMPLE ANALYSIS 

Sample No. Matrix• 

B0FK.03 w 

B0FK.04 w 

B0FK.06 w 

Date Sampled 

,--::;-+-1 '7,--
--=- _·:,..-3 . ?r L-:, 

,- ,, :;i~ - / -,-
) 

Company Contact 
Bob Raid! 

Sampling Location 
100 F 

Field Logbook No. 

Otrsite Property No. 

Preservation 

Type of Container 

No. of Container(s) 

Volume 

Time Sampled 

/::::,,. ~--
< . ... ;,, ) 

/ _. >;-<-"=; 

/,:::-G ' :> 

C -· ... ' ,;--/1. _,_- r-✓. :. -- ) C:..; ,) --,-

wqs-o-oc1a-1-3, 
HNO, 

PIG 

lL 
ICP Metau-
TAL. AA 
Metab-AI, 
Pb . 
(Unfiltered) 

I 
, 

Cool 4°C HCI HNO, 

PIG 

S00mL 
AniOOI (JC) -
I', Cl, SO., 
PO., NO,, 
NO, . 

Gs PIG 

3 s 

40mL lL 

VOA-TCL Gross 
Alpha, 
Gross 
Beta , 
Sr-90 

Telephone 
(509) 372-9641 

SAFNo. 
B95-052 

Method of Shipment 
Federal Express 

Bill of Lading/ Air Bill No. 
a c10 Lfro;J..½ ~ er L, 

Cool 4°C Cool 4°C HNO, 

G PIG PIG 

1 1 1 

IL 20mL lL 

Tritium, Activity ICP Metals-

C-14 Scan TAL. AA 
Metals-Al, 
Pb. 
(l'iltered) 

' 

_>( 'f .. 
' / -·· '\. : '-, '\, ' 

I 

D Priority 

• Nonna! 

M11nJC• 

HCI 

afS 
-~ 

3-£ 

er-.. 
4(!!L_ 

VO~ 
TCLfg 

ciIAIN OF POSSBSsfor4 : Sign/Print Names SPECIAL lNSlRUCTIONS 
-:.-,, _ :.:\:::,,:::>::=\,/=:J)t?H\} Sample analysis for PO., NO1 , and NO, by EPA 300.0 is being requested for information 

\_ ,..hR-'e--li;.;;n.;;;.qu;;:,i;;;;;sh;;;;;ed~B;;;;;y= ~=;;;;;, ;;;;;{'2=;;a......,D,,,.a-tc/Ti---=="'"1m_e ___ ----r:,w:----, .... ~,----,1c-;e-IM~.//---=c~:,"C"'.lll'"'""----;,D:-a-:-te/Ti-=1-m-e-,-,1~, )'?9'--1 only. The ERC Contractor acknowledges that the 48-hour holding time will not be met. 
S - Soil 

\""'.' H/~.::'. -c.::c. ~,::,e<).,._, ~ -~:,•;1- ly\- /;:;~, ~ .i:?..t;//,.t-/,,-.i ~~J~l 

Date/Time Received By Date/Time 

Date/Time Received By Date/Time -
..... 

TIUe 

s~,(Jk c.__,. ~J,,~~ 
0 -== FlNAVSA.Ml'LEt= Diltfosal Method 

-Cr'I ' D1$f.Q$fu9;/;i } 
Disposed By 

···-·-· .· .·.;.:.;,:.-····-... 

Date/Time 

SE - Sediment 
SO - Sol.id 
SL - Slud&e 
W • Water 
0 - Oil 
A - Ait 
DS - Drum Sol idi 
DL - Drum Liquid! 
T - T'usuc 
WI - Wipe 
L -L~ 
V - Vqcution 
X - Olh<t 

:j 



--
Bectitel Hanford, Inc. ._Lfs,1 CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Page _I_ of _I_ . 
Data Turnaround -

' D Priority 
Collector 

) .A-· R. ,,-;>;.::>, . 
Company Contact Telephone • Nonna) k:-r (.ee Bob Raid! (509) 372-9641 

Project Designation Sampling Location SAF No. · 
100-FR-3 Groundwater - Round 7 IO0F B95-052 

Ice Chest~ Field Logbook No. Method of Shipment 
-:-...- £/J-5"" ~F-L /uC:::::<f Federal Express (;"·iry,, I .) It' .... \ 

Shipped To Offsile Property No. Bill of Lading/Air Bill No. 

Lockheed wois-0 - 0 :;icci-30 ~ qQ lJ(c;-:J.<f._v:fo0 
Possible Sample Hazards/Remarks Preservation HNO, Cool4°C HCI HNO, Cool4°C Cool4°C HNO, IICI 

Type of Container 
PIG PIG Gs P/G G PIG PIG 

'-0 
Gs a,,... 

No. of Container(s) 
I I 3 5 I I I 

(Jr~ 
3 -i= 

Special Handling and/o~ Storage Volume --
Maintain samples between 2°C and 6°C IL 500mL 40mL IL IL 20ml IL 401P"' 

ICP Metal<· Anions (IC)• VOA-TCL Gross Tritium, Activity ICP Metals-
VOA ~ TAL. AA F, Cl, SO., TAL. AA 

Metab•Al, PO., NO,, Alpha, C-14 Scan 
Metals-ru, TCL CO 

SAMPLE ANALYSIS Pb. NO,. Gross l'b . °' (Unfiltered) Ueta , tl'ihcrcd) 
Sr-90 

Sample No . Matrix• Date Sampled Time Sampled 

B0l'KDI w ~ - io ·9"\~ \4•~ '(- ><: .>< ___;>\ .x A 
' 

IJ0FK.D2 w C:--r 15 -5 Ir-. \ .:'.\d-<=i )< 

B0FK.D5 w ~- JJ- ·5·,- \4d-9 X 

\ 

...... 
\ 

...n 
"."', SPECIAL INSTRUCTIONS Mair~• 

CHAIN OF POSSESSION Sign/Print Names Sample analysis for PO,, NO,, and NO, by EPA 300.0 is being requested for information s ~ Suil 

Relinquished~~ Date/Time ~,~ (5,t_C Date/Time C)Jt>() only. The ERC Contractor acknowledges that the 48-hou.r holding time will not be met. SE • Sedimcm 

\ O~o~ 
SO • Sulid, 

)il (.,___0-77 •. <:::;:-·/c:;. <.,- ~ ',.,i_ It l'.-J ~/<'f-yS'- SL • Sludg• 
W • Waler 

r w.K-u;!;~: i,t,<C Date/Time 0900 ,Rece1ved By Dateffime 0 • Oil 

~~;· ~1, ¼".) I A .. Air .,. ),-_,~ 1-1-~.J ')-19-c;~ lJS - UNIII SohJs 

iRelinquished By ll' Date/Time Received By Date/Time DL • Vrum Liquids 

8 
T • Tissue 

~ WI • Wipe 

Relinquished By ..lltl Date/Time Received By Date/Time · .. L • Liquid 

~ 
V • V(lcla1 io11 

V' - X • Oll>cr 

'\I LABORATORY 
17;ed,1 ) 

Title Date(fime ·<..._ 
SECTION , . c ~· .J au,A. <' C Lf c,-r~ i),ch, ~-- .JC -9'>- / / ·c d /J ,z , C ..Jn-",,,/1 LP 

~ 
FINAL SAMPLE Disposal Method I Disposed By Datefli'lme I 

' rnsPosmoN :1 
. - - -
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Richland, Washington 
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INTRODUCTION 

100-FR-3 Groundwater Round 7 
Data Validation Narrative 

All samples in Sample Delivery Group (SDG) LK4561-LAS (VB403.78) were validated at level Das 
defined in the Data Validation Procedures for Radiochemical Analyses (WHC-SD-EN-SPP-001 , Rev. 1). 

The analyses were performed by Lockheed Analytical Seivices. 

ANALYSES REQUESTED 

See Table 1. 

DATA QUALITY OBJECTIVES 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection Limits: 

Completeness: 

MAJOR DEFICIENCIES 

Goals for precision were met. 

Goals for accuracy were met. 

All sample results were supported in the raw data. 

Detection limit goals were met for all sample results as specified 
in the Remedial Investigation/Feasibility Study Work Plan for the 
100-FR-3 Operable Unit, DOE/RL 91-53, Rev. 0. 

The data package was 100% complete for all requested analyses. 

No major deficiencies were identified during data validation which required qualification of data as 
unusable. 

MINOR DEFICIENCIES 

No minor deficiencies were identified during data validation which required qualification of data as 
estimated. 

40378RAD.NAR; Printed: 7-Aug-95, 12:00 pm 000002 



LATA ID#: VB403.78 

SAMPLE DATE 
NO. COLLECTED 

80FKD1 18-May-95 
80FKD3 23-May-95 

Method References: 
Analysis 

1. Gross Alpha 
2. Gross Beta 
3. Strontium-90 
4. Tritium 
5. Carbon-14 
6. Activity Scan 

9613446112691 Table 1 
Chain-of-Custody 
Analysis Request 

SDG: LK4561-LAS 
Sample Information 

SAMPLING FIELD QC 
MATRIX SAF LOCATION INFO 
WATER 895-052 199-F7-1 SPLIT W/80FK87 
WATER 895-052 199-F5-4 SPLIT W/80FK65 

Method 
LAL-91-SOP-0060 
LAL-91-SOP-0060 
LAL-91-SOP-0196 
LAL-91-SOP-0066 
LAL-91-SOP-0209 
Lab Specific 

Printed ant95, 12:07 PM 40378DST.XLS 

Analysis Requested 
TEMP 

oc 1 2 3 4 5 6 
2 X X X X X X 
2 X X X X X X 

000003 
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REFERENCES 

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN~SPP-001, Rev. 1, · 
Westinghouse Hanford Company, Richland, Washington. 

DOE 1992, Remedial Investigation/Feasibility Study Work Plan for the 100-FR-3 Operable Unit, 
DOE/RL 91-53, Rev.0, Department of Energy-Hanford, Richland, Washington. 
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (RADIOCHEMISTRY) 

Qualifiers which may be applied by data validators in compliance with the procedures herein ·are as · 
follows. 

U- Indicates the constituent was analyzed for, but was not detected at a concentration above the 
Minimum Detectable Activity (MDA). The concentration reported is the sample result corrected 
for sample aliquot size, dilution factors, and percent solids (in the case of solid matrices) by the 
laboratory. The associated data should be considered usable for decision making purposes. 

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above the 
Minimum Detectable Activity (MDA). Due to a quality control deficiency identified during data 
validation, the result reported may not accurately reflect the sample concentration. The associated 
data should be considered usable for decision making purposes. 

J- Indicates a constituent was analyzed for and detected. The associated value is estimated due to 
a quality control deficiency identified during validation. The data should be considered usable 
for decision making purposes. 

R- Indicates the constituent was analyzed for and detected; however, due to an identified quality 
control deficiency the data should be considered unusable for decision making purposes. 

UR- Indicates the constituent was analyzed for and not detected; however, due to an identified quality 
control deficiency the data should be considered unusable for decision making purposes. 

40378RAD.NAR; Printed: 7-Aug-95, 12:00 pm 000005 



GLOSSARY OF LABORATORY APPLIED QUALIFIERS 

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as 
follows. 
Commonly used laboratory radiochemistry qualifiers: 

U- Indicates the analyte was analyzed for but not detected in th.e sample . . 

J- Indicates the value reported is estimated due to the presence of interference. 

C- Presence of high IDS in sample required reduction of sample size which increased the MDA. 

40378RAD.NAR; Printed: 13-Aug-95, 1:51 pm 000006 



Qualification Summary Table 
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' ' 

ANAL 

No qualifiers 

ANAL YTE 

Gross Aloha 
Gross Beta 
Comments: 

TYPE 

validator. 

TYPE 

Qualification Summary Table 

Radiochemistry 
QUALIFIER SAMPLES DQO 

AFFECTED 

Radiochemistry Field QC 
QUALIFIER FIELD QC DQO 

SAMPLES 

REASON 

ASSESSMENT 

1. Data qualif ication is not required based on field split precision, however field split results are noted here to alert 
er to uncertainties in the data set during decision making processes. the data us 

2. B0FK87 an d B0FK65 were validated in SDG W0560-QES (VB403. 75). 
3. The U qual ifiers on the Form Is are laboratory concentration qualifiers, and were not applied as a result of validation. 

Printed ant95, 12:oa PM 40378QLS.XLS 000008 
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Data Summary Table 
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8/13/95, 1 :59 PM 

9613446* ·· 10CHEMISTRY 

Constituent 
Gross Alpha 
Gross Beta 
Strontium-90 
Carbon-14 
Tritium 

DATA SUMMARY TABLE 

LATA ID#: VB403.78 HEIS#: B0FKD1 
Date: 18-May-95 

Matrix: WATER 
CAS# Units Results Q 

ALPHA pCi/L 7.0 C 
BETA pCi/L 12.9 

10098-97-2 pCi/L -0.10 u 
14762-75-5 pCi/L 29 u 
10028-17-8 pCi/L 340 

Shaded areas indicate changes by the validator. 
40378DST.XLS, RADIOCHEMISTRY 

B0FKD3 
23-May-95 . 

WATER 
Results Q 

8.1 c . 
9.5 

_.0.09 u 
155 

5520 

000010 



Sample Results (Form l's) 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, \IA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sllffl)le ID: BOFKD1 

Date Collected: 18-MAY-95 

Matrix: ~ater 

SDG: 

Gross Alpha 
Gross Beta 
Total radio-strontill1l 

LK4561 

16-JUN-95 GR ALP/BETA LAL-0060 23735 
16-JUN-95 GR ALP/BETA LAL-0060-23735 
19-JUN-95 SR-90 LAL-0196_23734-

' , 

7.0 
12.9 
-0.10 

LAL Sllffl)le ID: L4561·10 

Date Received: 20-MAY-95 

Login Nll!Der: L4561 

3.4 
2.8 
0.57 

3.8 
3.5 
1.0 

I 

C 

u 

00001.2 

Page 1 

pCi/L 
pCi/L 
pCi/L 



C-14 · 
H-3 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project- (Project BECHTEL-HANFORD) 

Cl ient Srurp le ID: BOFKD1 

Date Collected: 18·HAY·95 

Matrix: Water 

SDG: LK4561 

13-JUN-95 C·14 LAL-0209 23714 
15-JUN-95 TRITIUM(H3) LAL-0066_23736 

Page 2 

29. 
340 

LAL Srurple ID: L4561·15 

Date Received: 20-HAY-95 

Login Nurber: L4561 

69. 
220 

85. 
250 

u pCi/L 
pCi/L 

00001.3 
·••;. '!. 



96 I 3Y46.~270Z 
LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (raD1) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project- (Project BECHTEL-HANFORD) 

Client Sanple ID: BOFKD3 

Date Collected: 23·HAY·95 

Matrix: Water 

SOG: 

Gross Alpha 
Gross Beta 
Total radio-strontiun 

LK4561 

16·JUN·95 GR ALP/BETA LAL-0060 23735 
16·JUN·95 GR ALP/BETA LAL-0060-23735 
19-JUN-95 SR-90 LAL-0196_23734-

8.1 
·9.5 
-0.09 

LAL Sanple ID: L4597·10 

Date Received: 25-HAY-95 

Login Nllli>er: L4597 

4.0 
2.9 
0.60 

4.5 
4.0 
1.1 

C 

4 

~ _ / 
'6· i?> ·-'I:, 

Page 3 

pCi/L 
pCi/L 
pCi/L 



C-14 
H-3 

9613446.2703 
LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOFKD3 

Date Collected: 23-MAY-95 

Matrix: 

SDG: 

Water 

LK4561 

13-JUN-95 C-14 LAL-0209 23714 
15-JUN-95 TRITIUM(H3) LAL-0066_23736 

155. 
5520 

LAL Sample ID: L4597-15 

Date Received: 25-MAY-95 

Login Nl.mber: L4597 

77. 
550 

85. 
250 

pCi/L 
pCi/L 

000015 
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Checklist 
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LEVEL: 

9613YY610 - RADIOCHEMISTRY 
DATA VALIDATION CHECKLIST 

E VALIDATION A B C -
t------'-----'---___._ __ . ~~ 

II 

VALIDATION 
PROCEDURE: 

0 WHC-CM-5-3, Re~. o I!) WHC-SD-EN-SPP-001, Rev. 1 

:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:-: 

PROJECT: 100-FR-3 ROUND 7 SDG: LK4561-LAS 

VALIDATOR: MC WEBB LATA NO: VB403.78 DATE: 2-Aµg-95 

REVIEWER: BJ MORRIS LAB: LAS CASE: NIA 

SAF NO: B95-052 QAPP NO: DOE/RL 91-53, RO SAP NO: NIA 
:-:•:•:•:-:-:-:•:•:•:•:•:-:-:-:-:-:-:-:•:•:•:•: :•:•:•:•:•:•:•:-:·:·:·:•:-:•:·:·:•: :·:·:·:·:·:•:•:•:•:•:•:•:•:•:-:•:•:•:•:•: :-:•:•:•:•:•:•:•:•:•:•:·:•:•:•:• :•:•:•:•:•:•:•:•:•:•:•:•:• :•:•:·:•:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•: :•:•:•:•:•:•:•:•:•:·:•:•: 

ANALYSES REQUESTED 

I!} Carbon-14 I!} Gross Alpha I!} Gross Beta I!} Strontium-total I!} Tritium 
LAL-91-SOP-0209 LAL-91-SOP-0060 LAL-91-SOP-0060 LAL-91 -SOP-0196 LAL-91-SOP-0066 

SAMPLE NO. MATRIX 
COMMENTS: 

B0FKD1 B0FKD3 WATER 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Is technical verification documentation present? 

Is a case narrative present? 

2. HOLDING TIMES 

Are sample holding times acceptable? 

Are samples preserved correctly? 

See HOLDING TIME SUMMARY form 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 

Were instruments/detectors calibrated within one year of sample analysis? 

Are initial calibrations acceptable? 

Are standards NIST traceable? 

Are standards acceptable? 

Comments: Initial calibration accepted based on acceptable continuing calibration. 

PNO-DVF-015, R2 
40378RAD.XLS, Checklist 

ant95, 9:59 AM 

;:;:;:::::::;:;:-:;:;:;:;:::::::::•:::•::::· 

YES NO N/A 

l!l •• 
l!l D D 
YES NO N/A 

l!l D D 
l!l D D 

YES NO N/A 

• [!) • 
l!l D D 
l!l D D 
l!l D • 

00001.7 
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9613lt46~~l - RADIOCHEMISTRY 

4. CONTINUING CALIBRATION 

Background checked at proper frequency? 

Background check acceptable? 

Efficiency checked at proper frequency? 

Efficiency check acceptable? 

Calibration check standards NIST traceable? 

Calibration check standards acceptable? 

DATA VALIDATION CHECKLIST 

If NO(s) are checked, see CALIBRATION DATA SUMMARY form 

5. BLANKS 

Were method blanks analyzed? 

Are the method blanks free of analytes? 

Were method blank results acceptable? 

Validation calculation/transcription checks i.Nere performed and are acceptable. 

If NO(s) are checked, see BLANK DATA SUMMARY form 

6. ACCURACY 

Were spike samples analyzed at the proper frequency? 

Are all spike sample recoveries acceptable? 

Were laboratory control standards (LCS) analyzed at the proper frequency? 

Are all LCS recoveries acceptable? 

Was a tracer/chemical carrier added? 

Was the tracer/chemical carrier recovery acceptable? 

Are standard sources traceable? 

Are standards acceptable? 

Validation calculation checks i.Nere performed and are acceptable. 

If NO(s) are checked, see ACCURACY DATA SUMMARY form 

7. PRECISION 

Were laboratory duplicates analyzed at the proper frequency? 

Are all duplicate RPD values acceptable? 

Validation calculation checks i.Nere performed arid are acceptable. 

PNO-DVF-015, R2 

If NO(s) are checked, see PRECISION DATA SUMMARY form 

40378RAD.XLS, Checklist 
ant95, 9:59 AM 

YES NO N/A 

[!] • • -
[!] •• [!] •• [!] •• [!] DD 
[!] •• 
YES NO N/A 

[!] • • 
[!] • • 
[!] • • 
[!] •• 

YES NO N/A 

[!] • • 
[!] • • 
[!] • • 
[!] • • 
[!] • • 
[!] • • 
[I • • 
[I • • 
[!] • • 

YES NO N/A 

[!] • • 
[!] • • 
[!] • • 

00001.8 



RADIOCHEMISTRY 
DATA VALIDATION CHECKLIST 

8. FIELD QC SAMPLES 

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? 

Are field/trip blank results acceptable? (see Blank Data Summary form) 

Are field duplicate RPO values acceptable? (see Field QC calculations) 

Are field split RPO values acceptable? (see Field QC calculations) 

Are performance audit sample results acceptable? 

Comments: The follo'Mng are field QC split parirs: BOFK87/BOFKD1 and BOFK65/BOFKD3. 

BOFK65 and BOFK87 were validated in SDG W0560-QES (VB403. 75). 

9. REPORTED RESULTS AND DETECTION LIMITS 

Are r~sults reported for all requested analyses? 

Are all results supported in the raw data? 

Are results calculated properly? 

Do MDAs meet the RDLs? 

Validation calculation checks were performed and are acceptable. 

Comments: 

YES NO N/A 

f!l D • - .. 
• Of!l 
D D f!l 
D ~l D 
• .• [!) 

YES NO N/A 

f!l •• 
[!)OD 
[!) D D 
[!) D • 
[!) • • 

r .... :-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:.:-:-:-:-:-:-:-:-:-:-:- ,,,I 
VALIDATION SUMMARY 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-015, R2 
40378RADJ<LS, Checklist 

8/7/95, 9:59 AM 

000019 



SDG: LK4561-LAS 

PROJECT: 100-FR-3 ROUND 7 

MATRIX 
HEIS-SN CODE ANALYSIS 

B0FKD1 WATER Tritium 

B0FKD2 WATER Tritium 

B0FKD1 WATER Carbon-14 

B0FKD2 WATER Carbon-14 ' 

B0FKD1 WATER Gross Alpha 

B0FKD2 WATER Gross Alpha 

B0FKD1 WATER Gross Beta 

B0FKD2 WATER Gross Beta 

B0FKD1 WATER Strontium-total 

B0FKD2 WATER Strontium-total 

PNO-DVF-015, R2 

DATA VALIDATION CHECKLIST 

HOLDING TIME SUMMARY 

VALIDATOR: MC WEBB 

REVIEWER: BJ MO8RIS 

DATE PREP ANALYSIS 
COLLECTED DATE DATE 

18-May-95 NIA 15-Jun-95 

18-May-95 NIA 15-Jun-95 

18-May-95 NIA 13-Jun-95 

18-May-95 NIA 13-Jun-95 

18-May-95 NIA 16-Jun-95 

18-Mav-95 NIA 16-Jun-95 

18-May-95 NIA 16-Jun-95 

18-May-95 NIA 16-Jun-95 

18-May-95 NIA 19-Jun-95 

18-May-95 NIA 19-Jun-95 

40378RAD.XLS, HOLD TIME 
817195, 9:59 AM 

PREP 
HT 

(days) 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

- ":"' 

DATE: 02-Aug-95 

LATANO.: VB403.78 

Required ANALYSIS Required 
HT HT HT VAL 

(days) (days) (davsJ Q 

180 28 180 NONE 

180 28 180 NONE 

180 26 180 NONE 

180 26 180 NONE 

180 29 180 NONE 

180 29 180 NONE 

180 29 180 NONE 

180 29 180 NONE 

180 32 180 NONE 

180 32 180 NONE 

, 

000020 



RADI 
q 
·f=IELD DUPLICATE EVALUATION 

LATA ID#: VB403.78 HEIS#: B0FK87 B0FKD1 RPD 
Date: - 18-May-95 18-May-95 W>20% 

Matrix: WATER WATER S >35% 
ORIGINAL DUPLICATE 

Constituent CAS# Units Results Q Results Q. 
Gross Alpha ALPHA pCi/L 3.56E+00 7.01 C 
Gross Beta BETA pCi/L 7.90E+00 12.9 
Strontium-90 10098-97-2 pCi/L 1.26E-02 u -0.10 , U 

Carbon-14 14762-75-5 pCi/L 2.14E+00 u 29 1 U 
Tritium 10028-17-8 pCi/L 3.96E+02 340 1 
EVALUATION: 
1. Field duplicates are not evaluated for precision if both results are non-detect. 
2. If both sample results are >5*DL the RPO is used for evaluation. 
3. If either sample result is <5*DL the DIF is used for evaluation. 
4. S~aded values in the RPO or DIF column indicate a constituent that is outside acceptance criteria. 
5. All other positive results have exhibited acceptable precision. 

8/7/95, 9:50 AM 

Shaded areas indicate changes by the validator. 
40378DST.XLS, RADIOCHEMISTRY FIELD DUPLICATE 

DIF- DL 
W>DL SAME 

S >2*DL UNITS AS 
RESULTS 

3.44 3 
5.00 4 

56 400 

000021 



IELD DUPLICATE EVALUATION 

LATA ID#: VB403.78 HEIS#: B0FK65 B0FKD3 -
Date: 23-May-95 23-May-95 

Matrix: WATER WATER 

ORIGINAL DUPLICATE 

Constituent CAS# Units Results Q Results Q 

Gross Alpha ALPHA pCi/L 6.51E+00 8.1 C 
Gross Beta BETA pCi/L 7.61E+00 9.5 
Strontium-90 10098-97-2 pCi/L -5.06E-02 u -0.09 u 
Carbon-14 14762-75-5 pCi/L 6.98E+00 u 1551 
Tritium 10028-17-8 pCi/L 6.30E+03 5520 

EVALUATION: 
1. Field duplicates are not evaluated for precision if both results are non-detect. 
2. If both sample results are >5*DL the RPD is used for evaluation. 
3. lf_either sample result is <5*DL the DIF is used for evaluation. 
4. All positive results have exhibited acceptable precision. 

8/7/95, 9:50 AM 

Shaded areas indicate changes by the validator. 
40378DST.XLS, RADIOCHEMISTRY FIELD DUPLICATE 

RPD 
W>20% 
S >35% 

13.2% 

DIF DL 
W>DL SAME 

S >2*DL UNITS AS 

RESULTS 

·1.59 3 
1.89 4 

155 200 
400 
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9613~46*271 I 

SDG: LK4561-LAS 

LAT A No. : VB403. 78 

Analyte 

Tritium 

Carbon-14 

Gross Alpha 

Gross Beta 

Total Strontium 

PNO-DVF-015, R2 

LATA RADIOCHEMISTRY 
CALCULATION SPREADSHEET 

MATRIX SPIKE RECOVERY (MS) 

Spike 
Sample Sample 

Sample ID Result Result 

B0FKD3 9840 5520 

B0FKD1 2630 29.4 

B0FKD3 61.5 8.09 

B0FKD3 83.20 9.51 

Insufficient sample 

40378RAD.XLS, MS %R 
8/2/95, 4:06 PM 

Date: 2-Aug-95 

Validator: MC WEBB 

Spike 
Added %R 

3620 119.3% 

2610 99.6% 

59.7 89.5% 

61 .80 119.2% 

N/A 

000023 



9613446. 1 RADIOCHEMISTRY 

SDG: LK4561-LAS 

LAT A No. : VB403. 78 

CALCULATION SPREADSHEET 

PERCENT RECOVERY (LCS) 

Date: 2-Aug-95 

Validator: MC WEBB -----------

Anal~e 

Carbon-14 

Total Strontium 

Gross Alpha 

Gross Beta 

Tritium 

PNO-DVF-015, R2 

Observed value True value 

2510 2610 

50.3 52 

36.7 39.2 

45.2 42.7 

2520 2910 

40378RAD.XLS, LCS %R 
8/2/95, 4:06 PM 

%R 

96.2% 

96.7% 

93.6% 

105.9% 

86.6% 

000024 



96134461t RADIOCHEMISTRY 
CALCULATION SPREADSHEET 

RELATIVE PERCENT DIFFERENCE 

SDG: LK4561-LAS 

LAT A No.: VB403. 78 ---------

Analyte 

Tritium 

Carbon-14 

Total Strontium 

Gross Alpha 

Gross Beta 

PNO-DVF-015, R2 

Original 
(Sample) 

Sample ID concentration 

B0FKD1 343.03 

B0FKD1 29.4 

B0FKD1 -0.104 

B0FKD1 6.99 

B0FKD1 12.90 

40378RAD.XLS, RPO 
8/2/95, 4:06 PM 

Date: 2-Aug-95 --
Validator: MC WEBB 

Duplicate 
concentration RPO 

471.06 31 .5% 

-31 .5 -5800.0% 

-0.0471 -75.3% 

8.17 15.6% 

11 .90 8.1% 

000025 



SDG: LK4561-LAS 

LATA No.: VB403.78 

Anal~e Samele ID 

Carbon-14 BOFKD1 

Tritium BOFKD1 

Aleha BOFKD1 

Beta BOFKD1 

strontium-90 BOFKD1 

PNO-DVF-015, R2 

9613446. 27 i. A RADIOCHEMISTRY 

Bkgrnd 
counts/ 

min (cpm) 
or 

std Dev 
of bkgrnd 

(cem) 

.1.68 

0.92 

0.04 

0.99 

0 .97 

CALCULATION SPREADSHEET 

MINIMUM DETECTABLE ACTIVITY (MDA) 

Count 
time for 
assoc. 
samele 

30 

20 

100 

100 

150.00 

Ingrowth 
Detector corr. 
Efficienc~ factor 

0.629 

0.204 

0.00 1.00 

0.41 1.00 

0.45 1.10 

40378RAD.XLS, MDA 
8/7/95, 11 :03AM 

Tracer/ 
Carrier 

recovery 
factor 

1.00 

1.00 

0.73 

Decay Chemical 
factor :{!eld factor 

1.00 1.00 

1.00 1.00 

1.00 1.00 

Date: 2-Aug-95 

Validator: MC WEBB 

Sample 
volume 

(Lor g) MDA 

0.01 85 

0.01 250 

0 .16 3.7 

0.16 3.4 

0.50 1.0 

000026 



9613~46!' ~ RADIOCHEMISTRY 
CALCULATION SPREADSHEET 

RESULTS CALCULATION GROSS ALPHA/BETA AND TRITIUM 

SDG: LK4561-LAS 

LAT A No.: VB403. 78 

B0FKD1 

Carbon-14 B0FKD 1 

Tritium B0FKD1 

Alpha B0FKD1 

Beta B0FKD1 

PNO-DVF-015, R2 

Activity of 
Gross alpha 

Counts Background fraction 
per Counts in beta Detector 

minute per minute channel Efficiency 

2.09 1.68 1 0.629 

2.48 0.92 1 0.205 

0.27 0.043 1 0.090 

2.87 0.992 1 0.410 

40378RAD.XLS, ALPHA, BETA & TRITIUM 
8/7/95, 11 :04 AM 

Date: 2-Aug-95 

Validator: MC WEBB 

Sample 
volume 
(Lor g) Result 

0.01 29 

0.01 343 

0.160 7 

0.160 12.9 
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SDG: LK4561-LAS 

LATA No.: VB403.78 

Anal~e 

Strontium-90 B0FKD1 

PNO-DVF-015, R2 

Gross 
Counts 

per 
minute 

0.93 

96134~6.Z RADIOCHEMISTRY 
CALCULATION SPREADSHEET 

RESULTS CALCULATION TOTAL STRONTIUM 

Background 
Counts per 

minute 

0.99 

Ingrowth 
correction Detector 

Factor Efficiencl 

1.10 0.45 

40378RAD.XLS, Sr-TOTAL 
8/7/95, 11 :05 AM 

Carrier 
recovery 

factor 

0.730 

Strontium 
decay 
factor 

1 

Date: 2-Aug-95 

Validator: MC WEBB 

Sample 
volume · 

{Lor 9l Result 

0.50 -0.1 

000028 
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Laboratory Case Narrative 

40378RAD.NAR Printed: 7-Aug-95, 12:00 pm 000029 



· . 96J 3L!46.Z7 I 8 
Lockheed Analytical Services · Log-in No . : L4561 /L4597 

Quotation No·.: 0400000-B 
SAF: 895-052 

Document File No.: 0520596/0525596 
WHC Document File No.: 222 

SDG No.: LK4561 
Page7 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument calibration, initial and continuing calibration verification, quench 
monitoring standards, instrument background analysis, method blanks, yield tracer, 
laboratory control samples, matrix spike samples, duplicate samples. 

Holding Time Requirements 

All holding times were met. 

Chemical Recoveries and MDAs can be found on the preparation sheets and calculation 
sheets, respectively, on the att~ched raw data for each method. 

I 

Analytical Method 

Carbon-14 

The carbon-14 analysis was performed using LAL-91-SOP-0209. All samples were 
analyzed on batch #23714, which contains a method blank (MBB), duplicate (DUP), 
laboratory control sample (LCS), and matrix spike (MS). No problems were 
encountered during preparation or analysis, and all QC criteria were met. 

Gross Alpha Beta 

The gross alpha beta analysis was performed using LAL-91-SOP-0060. All samples 
were analyzed on batch #23735, which contains an MBB, DUP, LCS and MS. No 
problems were encountered during preparation or analysis, and all QC criteria were 
met. 

Strontium 

The strontium analysis was performed using LAL-91-SOP-0196. All samples were 
analyzed on batch #23734, which contains and MBB, DUP and LCS. No problems 
were encountered during preparation or analysis. There was insufficient sample for a 
matrix spike analysis . All other QC criteria were met. 

000030 



· . 9613L}46102719 
Lockheed Analyt1ca/ Serv,ces 

Tritium 

Log-in No .: L4561 /L4597 
Quotation NQ.·: 0400060-B 

SAF: 895-052 . 
Document File No. : 0520596/0525596 

· WHC Document File No. : 222 
SDG No.: LK4561 

Page8 

The trit ium analysis was performed using LAL-91-SOP-0066. All samples were 
analyzed on batch #23736, which contains an MBB, DUP, LCS and MS. No problems 
were encountered during preparation or analysis. All QC criteria were met. 

Yvonne M. Jacoby 
Prepared By 

June 21, 1995 
Date 
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Chain-of-Custody Information 

40378RAD.NAR; Printed: 7-Aug-95, 12:00 pm 000032 



Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST .._ ______ ,_ L4~~, Page_l_of_l_ 

Collector 

Project Designation 
100-FR-3 Groundwater - Round 1 
Ice Chest No. ..., <r-, l~~f7) 

l./ ,- · ~ 

Shipped To 
Lockheed 

Possible Sample Hazards/Remarks 

Special Handling and/or Storage 
Maintain samples between 2°C and 6°C. 

SAMPLE ANALYSIS 

Sample No. 

B0FKD3 w 

B0FKD4 w 

B0FKD6 w 

Date Sampled 

Company Contact 
Bob Raid! 

Sampling Location 
lO0F 

Field Logbook No. 

Offsite Property No. 

Preservation 

Type of Container 

No. of Container(s) 

Volume 

Time Sampled 

c ··, - · - ' . ... ~/'1· 
'--~ r-/._ ·- I (_; ,> - -;--

HNO, 

P/G 

lL 
ICP MetaLs
TAL. AA 
MetaLs-AI, 
Pb. 
(Unfiltered) 

. . 
•,• .. ·.•,. ·.·.· 

I , 

'f 
I 

Cool 4°C HCI HNO, 

P/G Gs PIG 

3 5 

500mL 40mL IL 

Ani00& (IC) - VOA-TCL Gross 
F, Cl, S04, -

PO., NO,, Alpha, 
NO,. Gross 

K 

Beta, 
Sr-90 

Telephone 
(509) 372-9641 

SAF No. 
B95-052 

Method of Shipment 
Federal Express 

Bill of Lading/ Air Bill No. 

Data Turnaround 

0 Priority 

• Normal 

a_ c1 o '-f G_);J. 7i "75 er L, 
Cool4°C Cool 4°C HNO, 

G P/G PIG 

I l I 

IL 20mL lL 

Tritium, Activity ICP Metals-

C-14 Scan TAL. AA 
Metals-Al, 
Pb . 
(Filtered) 

·~ 

HCI 

"'3:> 
G 

~ 
3 -J:: 

» ~ 

40!j 
..... 

VOAtj 
TCL I"',.) -

~1 ~-----J--~---+-----+--+--+---1-----4-------+---4----+--J---~ 
\ 

J 

~' CHAIN 0~~~~~~~9,~/ Sign/Print Names ~:!~1~::i~~~~~~~ •• and NO, by EPA 300.0 is being requested for information 

,: 1-::R""e~l~..;;n.;;q:""i;;;;;s~;;.ed;;,. .. ..,;B;;;;.y;;;;..;;. ~ .... ""- ;;.;;. ,={'2=.L-..,-,D"".a-.t~...,_:::: .. ::-:i-e-,-. :✓-• -_--.-;;:tr~.,. .. ~-,/--:~~-r--C,.....,~:"'."':llr----;:::D:-:at:-:e/T-;::;:,-im-e-7-,-/...,' f':>"""-f only. The ERC Contractor acknowledges that the 48-hour holding time will not be met. 

, 'f)c .,.,,__ , , .:.r. /" ~ ,!()...., _, ~) ; , - \ f:?.tvl.. rl,,.. ~~ 1-'I> 

,.R.elinqu1sticd By ~ Date/Time Received By t Rclmq,i,h<d By :il Dat<ITune R=i,<d By 

Date/Time 

Date/Time 

~~ ~~~~;,;:::::: ~ivedBy ~ Date/Time / 

S--2 s:-- 't s- Io 'iw 
(. 11 FINALSAMPLE .• Disposal M~thod 
- ~ r-. tiispq~qjQJ{ =· 

:: ;.;.·❖:❖:-:-:-:•: :-:•···· 

Disposed By Date/Time 

S - Soil 
SE - Sodimcnt 
SO - Solid 
SL - Sludge . 
W • Water 
0 • Oil 
A • Air 
OS - Drum Solids 
DL- Drum Liquid, 
T • Tusue 
WI - Wipe 
L • Liquid 
V • VqeUlion 
X • Olh<r 

., 



·-
Bechtel Hanford, Inc. .-'is,1 CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

Page _I_ of _I_ 

.E...... 
Data Turnaround 

0 Priority 
Collector 

J A- · f!_ ,,72, , 
Company Contact Telephone • Normal k:-.- cec Bob Raidl (509) 372-9641 

Project Designation 
, 

Sampling Location SAP No. 
100-FR-3 Groundwater - Round 7" IO0 F B95-052 

Ice Chest ~--:-... _ Field Logbook No. Method of Shipment 

r; ·1'4-. ' .1 II'." - \ E/2-~ ~F-/ /ut::::::<1 Federal Express 

Shipped To OfTsite Property No. Bill of Lading/ Air Bill No. 
Lockheed w C1 s -o-o:~cci-30 rl. q O (J(c;-:J'-{.,IJ:hC:J 
Possible Sample Hazards/Remarks Preservation HN03 Cool4°C HCI HNO, Cool 4°C Cool4°C HNO, HCI 

Type of Container PIG P/G Gs P/G G PIG P/G "° Gs-a--. -No. of Container(s) 
I I 3 5 I I I 3 ~ -Special Handling and/or Storage 

Volume ....s:: 
Maintain samples between 2°C and 6°C. IL 500mL 40mL IL IL 20mL IL 40~ 

ICP Metals· Anions (IC) • VOA-TCL Gross Tritium, Activity ICP Metals• VOA r--., 
TAL. AA F, Cl, SO,, -

Alpha, C-14 Scan 
TAL. AA .......... 

Metals-As , PO., NO, , Metals-As, TCL r--..) 
SAMPLE ANALYSIS Pb . NO,. Gross Pb . f',J 

(Unfiltered) Beta , (Fillered) 

Sr-90 

Sample No. Matrix• Date Sampled Time Sampled ' 

B0FKDI w <:"· 121 ' '7~~ ~~ 1- _.>G >< ____;>\ ~ A 
' 

B0FKD2 w (;"r 155,~ \4d-<t )< 

B0FKD5 w ~- /~ ·•:;-,- \4,3-9 X 

11 
' J' SPECIAL INSTRUCTIONS M11rix • 

v, CHAIN OF POSSESSION Sign/Print Names Sample analysis for PO., NO1 , and NO, by EPA 300.0 is being requested for information s • Soil 

Relinquished~~ Date/Time ~,~ GA...C Date/Time (!)JO() only. The ERC Contractor acknowledges that the 48-hour holding time will not be met. SE • Sedimcru 

~ O~o~ 
SO • Solid 

~(.. 0,-n "''/<; ~ ..... g LI~. ff("~ ~ / 7 --y ,;- SL • Sludge ' . 

r 'WaW'..l;IJ;?'1~ (51'- C Date/Time 09d O ,Received By Dateffime 
W - W11cr 
0 • Oil 

~ ~j ~1. ~ .) ... {_,1, 11{'..J )-19- 'Y <- I A • Air 
OS • Drum Solid, 

Relinquished By 5 Date/Time Received By Date/Time DL • Drum Liquid> 

r;r<. T • Tissue - WI • Wipe 

..... i.., Relinquished By 5 Date/Time Received By Date/Time .. L • Liquid 

\lf 
V • Vcgclltion , .. - X ;. Other 

<v LABORATORY 
~~edP\ . j \:il~;\ 

Title Date/Time <~ 
<' C Lt ~-r (1 /), r✓ c_ 1 ( r-- SECTION • V n- l>'1 ,_,, I () ....:;-·._ J('; -9,- I I ·o r1 /J ,z , 

IC'.) FINAL SAf4Pi.E I isposal Method 7 Disposed By Datefl)!me 
' 

-l'-1\ DISPOSI11Ot-l _ 
ii--

:) 



9613446.2723 

END OF PACKAGE 

40378RAD.NAR; Printed: 7-Aug-95, 12:00 pm 000035 



' . 96134~6.272~ 

DATA VALIDATION REPORT 
for 

100-FR-3 GROUNDWATER ROUND 7 
Metals Analysis 

SDG LK4561-LAS 
LATA VB403. 78 

Bechtel Hanford, Inc. 

P.O. Box 969 
Richland, Washington 

August 7, 1995 

40378MTL.NAR; Printed: 7-Aug-95, 5: 17 am 000000 
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9613446.2726 

INTRODUCTION 

100-FR-3 Groundwater Round 7 
Data Validation Narrative 

All samples in Sample Delivery Group (SDG) LK4561-LAS (VB403.78) were validated at level D as 
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev: 2). 

The analyses were performed by Lockheed Analytical Services. 

ANALYSES REQUESTED 

See Table 1. 

DATA QUALITY OBJECTIVES 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection Limits: 

Completeness: 

MAJOR DEFICIENCIES 

Goals for precision were met. 

Goals for accuracy were met. 

All sample results were supported in the raw data. 

Detection limit goals were met for all sample results as specified 
in the Remedial Investigation/Feasibility Study Work Plan for the 
100-FR-3 Operable Unit, DOE/RL 91-53, Rev. 0. 

The data package was 100% complete for all requested analyses. 

No major deficiencies were identified during data validation which required qualification of data as 
unusable. 

MlNOR DEFICIENCIES 

Minor deficiencies were identified during validation which required qualification of data as estimated. 
See the "Qualification Summary Table". · 

40378MTL.NAR; Printed: 7-Aug-95, 5: 16 am 000002 



LATA ID#: V8403.78 SDG: LK4561-LAS 

Table 1 
Chain-of-Custody 
Analysis Request 

Samole Information 
SAMPLE DATE 

NO. COLLECTED MATRIX SAF 
80FKD1 18-May-95 WATER 895-052 
80FKD2 18-May-95 WATER 895-052 
80FKD3 23-May-95 WATER 895-052 
80FKD4 23-May-95 WATER 895-052 

Method References: 
Analysis 

1. ICP Metals (TAL) (Unfiltered} 
2. ICP Metals (TAL) (Filtered} 
3. Arsenic (Unfiltered} 
4. Arsenic (Filtered} 
5. Lead (Unfiltered} 
6. Lead (Filtered} 

Printed 8/7/95, 8:11 AM 

SAMPLING 
LOCATION 

199-F?-1 
199-F?-1 
199-F5-4 
199-FS-4 

FIELD QC 
INFO 

SPLIT W/80FK87 
SPLIT W/80FK88 
SPLIT W/80FK65 
SPLIT W/80FK66 

Method 
CLP 
CLP 
CLP 
CLP 
CLP 
CLP 

40378DST.XLS 

Analyses Requested 
TEMP 

oc 1 2 3 4 5 6' 
2 X X X 
2 X X X 
2 X X X 
2 X x· X 

000003 
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GLOSSARY OF V AIIDATION APPUED QUALIFIERS (CHEMIS1RY) 

Qualifiers which may be applied by data validators in compliance with the procedures herein are as ·· 
follows. -

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture content by 
the laboratory. 

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a 
QC deficiency identified during data validation, the associated quantitation limit is an estimate. 

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration 
is an estimate, but the data are usable for decision making purposes. 

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL 
but less than the CRDL and is considered an estimated value. 

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC 
deficiency the data are unusable. 

UR- Indicates the compound or analyte was analyzed for and not detected m the sample. 
Additionally, the data are unusable due to an identified QC deficiency. 

. 40378MIL.NAR; Printed: l-Aug-95, 11:42 am 000005 



9613lf46.2730 

GlfiiSARY OF IABORATORY APPLIED QUAI.1FIERS 

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as 
follows. -

Commonly used laboratory metals (inorganic) qualifiers: 

U- Indicates the analyte was analyzed for but not detected in the sample. 

B- Indicates the analyte concentration is less than the CRDL but greater than the IDL. 

E- Indicates the value reported is estimated due to the presence of interference. 

M- Indicates duplicate injection precision criteria were not met during graphite furnace (GFM) 
analysis. 

N- Indicates spiked sample recovery was not within the control limits. 

S- Indicates the reported value was determined by the Method of Standard Additions (MSA). 

W- Indicates post-digestion spike for GF M analysis is outside control limits and the sample 
absorbance is less than 50% of the spike absorbance. 

*- Indicates duplicate analysis was not within control limits. 

+- Indicates the correlation coefficient (r) for the MSA was less than 0.995. 

. 40378MfL.NAR; Printed: 1-Aug-95, 11 :42 am 000006 
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Qualification Summmy Table 

. 40378MfL.NAR; Printed: 1-Aug-95, 11:42 am 000007 



ANALYTE TYPE 

Copper MINOR 

Aluminum MINOR 

Iron MINOR 

ANALYTE TYPE 

ALL Field Split 

Comments: 

Qualification Summary Table 

lnorganics (Metals) 
QUALIFIER SAMPLES DQO 

AFFECTED 
UJ B0FKD1 B0FKD3 BLANKS 

u B0FKD3 BLANKS 

u B0FKD1 B0FKD3 BLANKS 

lnorganics (Metals) Field QC 
QUALIFIER FIELD QC DQO 

SAMPLES 
NONE B0FK65/B0FKD3 PRECISION 

B0FK66/B0FKD4 
B0FK87 /B0FKD 1 
B0FK88/B0FKD2 

REASON -

Preparation blank value is negative 
and outside acceptance criteria. 
Calibration blank value is positive and 
outside acceptance criteria. 
Calibration blank value is positive and 
outside acceptance criteria. 

ASSESSMENT 

Field split precision is acceptable. 

1. B0FK65, B0FK66, B0FK87, and B0FK88 were validated in SDG W0560-QES (VB403. 75) 

Printed 8/7/95, 6:31 AM 40378QLS.XLS 000008 
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Data Summmy Table 
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96 I 3Y4610273Lt METALS 
DATA SUMMARY TABLE 

LATA ID#: VB403.78 HEIS#: B0FKD1 B0FKD2 B0FKD3 

Constituent 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 

Zinc 

8/1/95, 2:17 PM 

Date: 18-~ay-95 18-May-95 23-May-95 
Matrix: WATER WATER WATER 

CAS# Units Results Q Results Q Results Q 
7429-90-5 µg/L 33.0 u 33.0 u 251 u 
7440-36-0 µg/L 6.7 B 54.0 u 4.0 u 
7440-38-2 µg/L 11 .7 11 .1 3.1 B 
7440-39-3 µg/L 46.2 B 44.3 B 57.5 B 
7440-41-7 µg/L 1.0 u 1.0 u 1.0 u 
7440-43-9 µg/L 3.0 u 3.0 u 3.0 u 
-7440-70-2 µg/L 62800 65400 106000 
7440-47-3 µg/L 3.0 u 3.0 u 15.4 
7440-48-4 µg/L 6.0 u 6.0 u 6.0 u 
7440-50-8 µg/L 2.0 UJ 2.0 u 2.0 UJ 
7439-89-6 µg/L 34.4 u 12.0 u 59.7 u 
7439-92-1 µg/L 2.0 u 2.0 u 2.0 u 
7439-95-4 µg/L 19900 19900 25100 

7439-96-5 µg/L 2.0 u 2.0 u 2.0 u 
7440-02-0 µg/L 12.0 u 12.0 u 12.0 u 
7440-09-7 µg/L 7190 6850 6550 

7440-22-4 µg/L 3.0 u 3.0 u 4.0 B 

7440-23-5 µg/L 59400 58300 33300 

7440-62-2 µg/L 18.3 B 14.2 B 4.9 B 

7440-66-6 µg/L 5.2 B 3.0 u 4.0 B 

Shaded areas indicate changes by the validator. 
40378DST.XLS, METALS 

B0FKD4 

23-May-95 
WATER 

Results Q 
33.0 u 
54.2 B 
4 .3 B 

52.5 B 
1.0 u 
3.0 u 

105000 

11.4 
6.0 u 
2.0 u 

12.0 u 
2.0 u 

23900 
2.0 u 

12.0 u 
6510 

3.0 u 
31600 

3.0 B 
3.0 u 

000010 
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Sample Results (Form rs) 
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96~3446~2736 
CLP 

1 CLIENT ID NO . 
INORGANIC ANALYSES DATA SHEET 

B0FKDl 
Lab Name: LOCKHEED ANALYTICAL SVC ~ontract: HANFORD 

Lab Code: LOCK Case No.: B95-05 SAS No.: SDG No.: LK4561 

Lab Sample ID: L4561-8 

Date Received; 05/20 / 95 

Matrix (soil / water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-22-4 
7440-23-5 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 33.0 ij 
Antimony- 6.7 B 
Arsenic - 11.7 
Barium - 46.2 B 
Beryllium 1.0 u 
Cadmium 3.0 u 
Calcium- 62800 
Chromium 3.0 ij -Cobalt 6.0 u 
Copper= 2.0 JJ' 
Iron 34.4 z-
Lead 2.0 u 
Magnesium 19900 
Manganese 2.0 ij 
Nickel 12.0 u 
Potassium 7190 
Silver 3.0 TI 
Sodium-- 59400 
Vanadium 18.3 B 
Zinc - 5.2 B 

-
-
-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q 

00001.2 

M 

p 
-F -F -p -p -p 
-p 
-p -p 
-p 
-p 
-F -p -p 
-p 
-p -p 
-p -p 
-p 
-

-
-
-
-
-
Texture: 

Artifacts: 

ILMO3.0 

~ JJ-r-r<" 

]44 

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



9613446~2737 
CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0FKD2 
Lab Name: LOCKHEED ANALYTICAL SVC -Contract : HANFORD 

Lab Code: LOCK Case No . : B95-05 

Matrix (soil/water) : WATER 

Level (low/ med) : 

% Solids: 

LOW 

0.0 

SAS No. : SDG No. : LK4561 

Lab Sample ID: L4561-16 

Date Received: 05 / 20 / 95 

Concentra~ion Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 33 . 0 u p 
7440-36-0 Antimony- 54 . 0 u p -
7440-38-2 Arsenic - 11.1 F -
7440-39-3 Barium - 44.3 B p -
7440-41-7 Berylliiim 1.0 u p -
7440-43-9 Cadmium 3.0 u p -
7440-70-2 Calcium- 65400 p -
7440-47 - 3 Chromium 3.0 u p -
7440-48-4 Cobalt - 6.0 u p -
7440-50-8 Copper= 2.0 u p -

-7439-89-6 Iron 12.0 u p 
-7439-92-1 Lead 2.0 u F -7439-95-4 Magnesium 19900 p 

7439-96-5 Manganese 2 . 0 u p -
7440-02-0 Nickel 12.0 u p -
7440-09-7 Potassium 6850 p -
7440-22-4 Silver 3.0 u p -
7440-23-5 Sodium-- 58300 p -
7440-62-2 Vanadium 14.2 B p -
7440-66-6 Zinc - 3.0 u p -

-
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After : Clarity After: Artifacts: 

Comments: 

FORM I - IN 
ILMO3.0 

000013 



CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

- -· .. - ---- ---

CLIENT ID NO. 

B0FKD3 

Lab Code : LOCK Case No . : B95-05 

Matrix (soil /water): WATER 

Level (low/ med) : 

% Solids: 

LOW 

0.0 

SAS No.: SDG No. : LK4561 

Lab Sample ID: L4597-8 

Date Received: 05 / 25 / 95 

Concentration Units (ug/ L or mg/kg dry weight): UG/L_ 

CAS No . 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439 - 92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-22-4 
7440-23-5 
7440-62-2 
7440-66-6 

Color Before : COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

-Aluminum 251 
Antimony- 4.0 u 
Arsenic - 3.1 B 
Barium - 57.5 B 
Beryll'Ium 1.0 u 
Cadmium 3 . 0 u 
Calcium- 106000 
Chromium 15.4 -

- -Cobalt ' 6.0 u 
Copper-- 2 . 0 ½ 
Iron 59 . 7 % 
Lead 2.0 u 
Magnesium 25100 
Manganese 2.0 u 
Nickel 12.0 u 
Potassium 6550 
Silver 4.0 B 
Sodium-- 33300 
Vanadium 4.9 B 
Zinc - 4.0 B 

-
-
-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q 

oooa14 

M 

p (/ 
-F -F -p -p -p 
-p 
-p 
-p 
-p 
-p 
-F -p 
-p 
-p 
-p -p -p 
-p 
-p 
-

-
-
-
-
-
Texture: 

Artifacts: 

ILMO3.0 



9613~~6,.2739 
CLP 

1 
INORGANIC ANALYSES DATA SHEE 

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFO 

Lab Code: LOCK Case No.: B95-05 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0.0 

SAS No . : 

Lab 

Dat 

Concentration Units (ug/L or mg/kg dry we 

CAS No. Analyte Concentration C 

7429-90-5 Aluminum 33.0 TI 
7440-36-0 Antimony- 54.2 B 
7440-38-2 Arsenic - 4.3 B 
7440-39-3 Barium - 52.5 B 
7440-41-7 Beryllium 1.0 u 
7440-43-9 Cadmium 3.0 u 
7440-70-2 Calcium- 105000 
7440-47-3 Chromium 11.4 -
7440-48-4 Cobalt - 6.0 TI 
7440-50-8 Copper-- 2.0 u 
7439-89-6 Iron 12.0 u 
7439-92-1 Lead 2.0 u 
7439-95-4 Magnesium 23900 
7439-96-5 Manganese 2 . 0 TI 
7440-02-0 Nickel 12.0 u 
7440-09-7 Potassium 6510 
7440-22-4 Silver 3.0 TI 
7440-23-5 Sodium-- 31600 
7440-62-2 Vanadium 3.0 B 
7440-66-6 Zinc - 3 . 0 u 

-
-
-
-
-

Color Before : Clarity Before: 

Color After: Clarity After: 

Comments: 

FORM I - IN 

CLIENT ID NO . 
T - -:-

B0FKD4 
RD --

SDG No.: LK4561 

Sam!)le ID: L4597-16 -
e Received: 05/25/95 

ight) : tTG/L -

Q M 

p 
-p 
-F -p 
-p -p -p 
-p -p -p -p 
-F -p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-

-
-
-
-
-
Texture: 

Artifacts: 

ILMO3.0 

~-9§ 
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VALIDATION 
LEVEL: 

VALIDATION 
PROCEDURE: 

PROJECT: 

VALIDATOR: 

REVIEWER: 

SAF NO: 

A 

:•:•:•:•:-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•: 

96 I 3Y461!.Z A~I ORGANIC (METALS) 
DATA VALIDATION CHECKLIST 

B C E 

0 WHC-CM-5-3, Rey. 0 [!) WHC-SD-EN-SPP-002, Rev: 2 

100-FR-3 ROUND 7 LK4561-LAS 

BJ MORRIS LATANO: VB403.78 DATE: . 31-Jul-95 

AM FREIER LAB: LAS CASE: N/A 

895-052 QAPP NO: DOE/RL 91-53, RO SAP NO: N/A 
····················································-·-·- -:-:-:-:•:•:-:-:-:-:- :-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-: -:-:-:-:-:-:-:,:-:-:,;-;-:,:•:•:•:•:•:-:-:-:-:-:-:-:-:-:-:• :-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-; :-;-:-;-:-:-:-:-:•:•:·:·:·:•:•:•:•:•:-:-:-:•:•:•:•:•:•:•:-:-:-;,;, :-:•:•:•:•:•:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:•:-;,:, :-:-:-:-:-:-:-:-:-:,:-:-:,:-:-;,:,;-:,:-: 

ANALYSES REQUESTED 

ICP Metals [!) 
CLP 

Lead [!] Arsenic 
CLP CLP 

SAMPLE NO. MATRIX 
B0FKD1 B0FKD3 WATER (unfiltered) 
B0FKD2 B0FKD4 WATER (filtered) 

COMMENTS: 

:-:-:-:-:-:-:-:-:-:-:•:•:•:❖:•:-:-:-:•:•:•:•:•:-:,;-:,:- :•:-:-:- : - :-:-:-:-:-:-:-:•:•:•:❖:•:•:•:•:•:-:•:•:·:•:•:•:•:•:•:-:·:•:•:•:•:•:•:•:• : •:•:❖:•:•:•:• :❖:•:•:•:•:•:•: •:•: •:•:•:•:•:•:•:•:•:•:•:•:•:•:• : •:•:•:•:•:•:•:•:•:•:•: 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Is technical verification documentation present? 

Is a case narrative present? 

2. HOLDING TIMES 

Are sample holding times acceptable? 

:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:•:•:•:•:•:•:•:•:•:•:•:• 

II See HOLDING TIME SUMMARY form 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 

Were initial calibrations performed on all instruments? 

Are initial calibrations acceptable? 

Are ICP interference checks acceptable? 

Were ICV and CCV checks performed on all instruments? 

Are ICV and CCV checks acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see CALIBRATION DATA SUMMARY form 

YES NO N/A 

YES NO N/A 

[!) • • 
YES NO N/A 

[!}OD 
[!) • • 
[!) • • 
[!) • • 
[!) • • 
[!) • • 

00001.7 

PNO-DVF-014, R2 
40378MTL.XLS, Checklist 

8/7/95, 8:20 AM 
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961344 A · ORGANIC (METALS) 
DAT A VALIDATION CHECKLIST 

4. BLANKS 

Were ICB and CCB checks performed for all applicable analyses? 

Are ICB and CCB results acceptable? 

Were preparation blanks analyzed? 

Are preparation blank results acceptable? 

YES ·No NIA 

~DD 
D ~l D. 
~•• 
D ·~ • 

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form 

5. ACCURACY 

Were spike samples analyzed at the proper frequency? 

Are all spike sample recoveries acceptable? 

Are all elements spiked at an appropriate level? 

Was a post digestion spike analyzed? 

Are all post digestion spike recoveries acceptable? 

Were laboratory control samples (LCS) analyzed at the proper frequency? 

Are all LCS recoveries acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see ACCURACY DATA SUMMARY form 

6. PRECISION 

Were laboratory duplicates analyzed at the proper frequency? 

Are all duplicate RPO values acceptable? 

Were MS/MSOs analyzed? 

Are all MS/MSO RPO values acceptable? 

Were ICP serial dilution samples analyzed at the proper frequency? 

Are all lCP serial dilution %0 values acceptable? · 

Validation calculation checks were performed and are acceptable. 

PNO-OVF-014, R2 

If NO(s) are checked, see PRECISION DATA SUMMARY form 

40378MTL.XLS, Checklist 
8/1/95, 9:01 AM 

YES NO N/A 

~•• ~•• ••~ ••~ ••~ ~•• ~•• ~·• • 

YES NO N/A 

~DD 
~ • Cl 
••~ 
D • ~ 
~•• ~•• ~•• 

OODOt.8 



9'121"'4{ Lt 
lb ~.i ' · bl!' Ar 0RGAN1c (METALS) 

DATA VALIDATION CHECKLIST 

7. FIELD QC SAMPLES 

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? 

Are field/trip blank results acceptable? (see Blank Data Summary form) 

Are field duplicate RPO values acceptable? (see Field QC evaluation) 

Are field split RPO values acceptable? (see Field QC evaluation) 

Are performance audit sample results acceptable? 

Comments: The following field splits were identified: BOFK65/BOFKD3; BOFK66/BOFKD4 

BOFK87/BOFKD1 ; BOFK88/BOFKD2 

YES NO N/A 

~•• 
DOB 
DOB 
~•• 
DOB 

Samples BOFK65, BOFK66, BOFK87 and BOFK88 were validated in SDG W0560-QES (VB403.75). 

8. FURNACE AA QUALITY CONTROL YES NO N/A 

Were .duplicate injections required? 

Are all duplicate injection %RSD values acceptable? 

Were analytical spikes required? 

Are all analytical spike recoveries acceptable? 

Was MSA required? 

Are all MSA results acceptable? 

Validation calculation checks were performed and are acceptable. 

Comments: 

9. REPORTED RESULTS AND DETECTION LIMITS 

Are results reported for all requested analyses? 

Are all results supported in the raw data? 

Are results calculated properly? 

Do results meet the CRDLs? 

Validation calculation checks were performed and are acceptable. 

Comments: 

. VALIDATION SUMMARY 

000 
000 
000 
000 
DOB 
DOB 
000 

YES NO N/A 

000 
00 • 
000 
~•• 
~00 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-014, R2 

40378MTL.XLS, Checklist 
8/1/95, 11 :12 AM 

OOOQ1-9 



SDG: LK4561 -LAS 

PROJECT: 100-FR-3 ROUND 7 

MATRIX 
HEIS-SN CODE ANALYSIS 

B0FKD1 WATER ICP Metals/AA Metals 

B0FKD2 WATER ICP Metals/AA Metals 

B0FKD3 WATER ICP Metals/AA Metals 

B0FKD4 WATER ICP Metals/AA Metals 

PNO-DVF-014, R2 

HOLDING TIME SUMMARY 

VALIDATOR: BJ MORRIS 

-
REVIEWER: MC WEBB 

DATE PREP ANALYSIS 
COLLECTED DATE DATE 

18-Mav-95 NIA 16-Jun-95 

18-Mav-95 N/A 17-Jun-95 

23-Mav-95 NIA 16-Jun-95 

23-Mav-95 N/A 17-Jun-95 

40378MTL.XLS, hold times 
7/31/95, 4:44 PM 

- ~ 

DATE: 31 -Jul-95 

LATA NO.: VB403.78 
PREP Required ANALYSIS Required 

HT HT HT HT VAL 
(davs\ (days) (days) (davsJ Q 

N/A NIA 29 180 NONE 

N/A NIA 30 180 NONE 

N/A NIA 24 180 NONE 

N/A NIA 25 180 NONE 

or0n2O 



96 I 3Y461"3 NORGANIC (METALS) 

SDG: LK4561 -LAS 

PROJECT: 100-FR-3 ROUND 7 

BLANK ID ANALYTE RESULT 

Cal Aluminum 61.1 

Prep Copper -2.870 

Cal Iron 39.2 

PNO-DVF-014, R2 

DATA VALIDATION CHECKLIST 

BLANK DATA SUMMARY 

VALIDATOR: BJ MORRIS 

-
REVIEWER: MC WEBB 

LAB 2X 5X 
Q RT UNITS RESULT RESULT 

B 

B 

B 

µg/1.. 

UQ/1.. 

µg/1.. 

40378MTL.XLS, blanks 
7f31tr/5, 4:44PM 

305.5 

196 

- -: 

DATE: 31-Jul-95 

LATA NO.: VB403.78 

10X VAL 
RESULT SAMPLES AFFECTED Q 

BOFKD3 · u 

28.7 BOFKD1 BOFKD3 UJ 

BOFKD1 BOFKD3 u 

000~21. 



CLP 

3 
BLANKS 

Lab Name: LOCKHEED ANALYTICAL SVC Contract : HANFORD 

SAS No.: Lab Code: LOCK Case No.: B95 - 05 

Pr eparation Blank Matrix (soil / water): WATER 

Preparation Blank Concentration Units (ug / L or mg / kg): UG/L_ 

Initial 
Calib . Continuing Calibration 

Blank Blank (ug / L) 
Analy te (ug / L) C 1 C 2 C 3 C 

Aluminum 33 . 0 u 33.0 u 33 . 0 u 33.0 u 
Antimony- -- 4.0 - u -- 4 . 0 - u -- 4 . 0 - u -- 4.0 - u - - - -Arsenic - 3 . 0 u 3 . 0 u 3 . 0 u 3.0 u 
Barium - 10.0 - u 10.0 - u 10 . 0 - u 10 . 0 - u 
Bery llium -- - -- 1.0 - u -- 1.0 - u -- 1.0 - u 1. 0 u - - - -Cadmium 3.0 u 3.0 u 3 . 0 u 3.0 u 
Calcium- 25.0 - u 25.0 - u 25 . 0 - u 25.0 - u 
Chromium -- 3.0 - u -- 3.0 - u -- 3 . 0 - u -- 3.0 - u 
Cobalt - 6.0 - u 6.0 - u 6 . 0 - u 6.0 - u 
Copper-- 2.0 - u 2.0 - u 2.0 - u -2.6 - B - - - -- -Iron 12.0 u 12.0 u 12 . 0 u 12.0 u 
Lead -- 2.0 - u -- 2 . 0 - u -- 2.0 - u -- 2.0 - u - - - -35.0 u 35.0 u 35.0 u 35.0 u Magnesium -- - -- - -- - -- -Manganese 2.0 u 2.0 u 2.0 u 2 . 0 u - - - -Nickel 12.0 u 12.0 u 12 . 0 u 12.0 u 
Potassium --700 . 0 - u --700.0 - u --700. 0 - u --700.0 - u -- - -- - -- - -- -Silv er 3 . 0 u 3 . 0 u 3.0 u 3.0 u 
Sodium-- 42.0 - u 42.0 - u 42.0 - u 42.0 - u 
Vanadium -- 3.0 - u -- 3.0 - u -- 3.0 - u -- 3.0 - u 
Zinc - - 3.0 - 3.0 - u 3.0 - u 3.0 u u - - - -

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

FORM III - IN 

000022 

SDG No. : LK4561 

Prepa-
ration 
Blank C M 

56 . 730 B ~ -- -4.000 u F -3.000 u F -10.000 u p -- -1.000 u p 
-3.000 u p 
-118.650 B p -- -3.000 u p 
-

6 --°00 u p 
(-2.870 FD 

-p -__ .l._, • .):JU ~ p 
-2.000 u F -35.000 u p 

-- -2.000 u p 
-12.000 u p 

--700 . 000 u p --- -3.000 u p 
-54.980 B p -- -3 . 000 u p -3.000 u p 
-

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

~.\: ~" ILM0 3 . 0 



CLP 

3 
BLANKS 

Lab Name : LOCKHEED ANALYTICAL SVC 

Lab Code : LOCK Case No.: B95-05 

Contract: HANFORD 

SAS No . : 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg / kg): 

Initial 
Calib . Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) C 1 C 2 ~ 3 C 

r 
Aluminum 33.0 u (61.1 B ) 
Antimony- - -- - - -

---- I-"'"" 
' Arsenic - - 3.0 u -

Barium - - 10.0 - u 10.0 u -
Berylllum - -- 1.0 - u -- 1.0 - u -

- - - -Cadmium 3 . 0 u 3 . 0 u 
Calcium- - 25.0 - u 96 . 1 - B -
Chromium - -- 3.0 - u -- 3 . 0 - u -
Cobalt - - 6.0 - u 6.0 - u -
Copper-- - 2.0 - u 2. Q-,.. f-tt- -

' - - -Iron 12.0 u ( 39 . 2 B _J 

Lead - -- 2.0 - u ~ -
- 35.0 - u 144.5 B -Magnesium - -- - -- - -Manganese 2.0 u 2.9 B - - - -Nickel 12.0 u 12.0 u 

Potasslum - --700.0 - u --700 . 0 - u -
Silver - -- 3.0 - u -- 3.0 - u -
Sodium-- - 42.0 - u 42.0 - u -
Vanadium - -- 3.0 - u -- 3 . 0 - u -
Zinc - - 3.0 - u 3.0 - u -

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

FORM III - IN 

000023 

SDG No. : LK4561 

Prepa-
ration 
Blank C M 

~ - NR - -F - -p 
- -p 
- -p - -p 
- -p 
- -p 
- -p 
- -p 
- -F - -p 
- -p 
- -p 
- -p 
- -p 
- -p 
- -p 
- -p 
- -
- --
- --
- --
- --
- --

ILMO3.0 



LD SPLIT EVALUATION 

LATA ID#: HEIS#: B0FK65 B0FKD3 
Date: 23-Ma_y-95 23-May-95 

Matrix: WATER WATER 
ORIGINAL SPLIT 

Constituent Units Results Q Results Q 
Aluminum µg/L 24.9 B 251 u -
Antimony µg/L 33.6 B 4.0 u 

~ 

Arsenic µg/L 2.1 BJ 3.1 B -Barium µg/L 57.4 B 57.5 B 
Beryllium µg/L 0.60 u 1.0 u 
Cadmium µg/L 2.4 u 3.0 u 
Calcium µg/L 105000 106000 

Chromium µg/L 13.7 B 15.4 

Cobalt µg/L 3.4 u 6.0 u ............... 
Copper µg/L 13.9 B 2.0 UJ 

'---
Iron µg/L 86.4 u 59.7 rJ:!. 
Lead µg/L 0.80 UJ 2.0 u ·-Magnesium µg/L 24900 25100 

Manganese µg/L 6.2 B 2.0 u 
Nickel µg/L : 15.4 u 12.0 u 
Potassium µg/L 6620 6550 
Silver µg/L 4.1 u 4.0 B 

Sodium µg/L 32000 33300 
Vanadium µg/L 16.5 B 4.9 B ·-Zinc µg/L 14.5 u 4.0 B 

EVALUATION: 
1. Field splits are not evaluated for precision if both results are non-detect. 
2. If both sample results are >5*DL the RPO is used for evaluation. 
3. If either sample result is <5*DL the DIF is used for evaluation. 
4. All positive results have exhibited acceptable precision. 

8/1/95, 11 :23AM 

Shaded areas indicate changes by the validator. 
40378DST.XLS, METALS FIELD SPLIT 

RPD DIF DL 

µg/L 

24.9 200 
33.6 .60 

1.0 10 
0.1 200 

0.9% 5000 
1.7 10 

13.9 25 

200 5000 
6.2 15 

70 5000 
4.0 10 

4.0% 5000 
11 .6 50 
4.0 20 

000024 



D SPLIT EVALUATION 

LATA ID#: HEIS#: B0FK66 B0FKD4 
Date: 23-May-95 23-May-95 

Matrix: WATER WATER 
ORIGINAL SPLIT 

Constituent Units Results Q Results Q 

Aluminum µg/L 23.4 u 33.0 u 
Antimony µg/L 26.3 u 54.2 B 

~ 

Arsenic µg/L 2.0 BJ 4.3 B -Barium µg/L 56.8 B 52.5 B 
Beryllium µg/L 0.60 u 1.0 u 
Cadmium µg/L 2.4 u 3.0 u 
Calcium µg/L 105000 105000 
Chromium µg/L 12.2 B 11.4 
Cobalt µg/L 3.4 u 6.0 u 
Copper µg/L 14.0 B 2.0 u 
Iron µg/L 59.6 ~ 12.0 u 
Lead µg/L 0.80 UJ 2.0 u --Magnesium µg/L 24800 23900 
Manganese µg/L 5.2 B 2.0 u 
Nickel µg/L 15.4 u 12.0 u 
Potassium 

I 
5490 6510 µg/L 

Silver µg/L 4.1 u 3.0 u 
Sodium µg/L 31800 31600 
Vanadium µg/L 16.7 B 3.0 B 

w 

Zinc µg/L 12.3 u 3.0 u 

EVALUATION: 
1. Field splits are not evaluated for precision if both results are non-detect. 
2. If both sample results are >5*DL the RPD is used for evaluation. 
3. If either sample result is <5*DL the DIF is used for evaluation. 
4. All positive results have exhibited acceptable precision. 

8/1 /95, 11 :23 AM 

Shaded areas indicate changes by the validator. 
40378DST.XLS, METALS FIELD SPLIT 

RPD DIF DL 

µg/L 

54.2 60 
2.3 10 
4.3 200 

0.0% 5000 
0.8 10 

14.0 25 

900 5000 
5.2 15 

1020 5000 

0.6% 5000 
13.7 50 

ooon2s 



D SPLIT EVALUATION 

LATA ID#: HEIS#: B0FK87 B0FKD1 
Date: 18-Ma_y-95 18-May-95 

Matrix: WATER WATER 

ORIGINAL SPLIT 

Constituent Units Results Q Results Q 
Aluminum µg/L 23.4 u 33.0 u 
Antimony µg/L 26.3 u 6.7 B 
Arsenic µg/L 10.9 J 11 .7 --Barium µg/L 44.9 B 46.2 B 
Beryllium µg/L 0.60 u 1.0 u 
Cadmium µg/L 2.4 u 3.0 u 
Calcium µg/L 60200 62800 
Chromium µg/L 4.7 u 3.0 u 
Cobalt µg/L 3.4 u 6.0 u .. 
Copper µg/L 9.8 u 2.0 UJ -Iron µg/L 45.0 u 34.4 u ·--
Lead µg/L 0.80 UJ 2.0 u -
Magnesium µg/L 18900 19900 

Manganese µg/L 4.0 B 2.0 u 
Nickel µg/L , 15.4 u 12.0 u 
Potassium µg/L 6690 7190 

Silver µg/L 4.1 u 3.0 u 
Sodium µg/L 55200 59400 
Vanadium µg/L 21.1 B 18.3 B 

Zinc µg/L 16.3 Ti 5.2 B 

EVALUATION: 
1. Field splits are not evaluated for precision if both results are non-detect. 
2. If both sample results are >5*DL the RPO is used for evaluation. 
3. If either sample result is <5*DL the DIF is used for evaluation. 
4. All positive results have exhibited acceptable precision. 

8/1 /95, 11 :23 AM 
Shaded areas indicate changes by the validator. 

40378DST.XLS, METALS FIELD SPLIT 

RPD DIF DL 

µg/L 

6.7 .60 
0.8 10 
1.3 200 

4.2% · 5000 

1000 5000 
4.0 15 

500 5000 

7.3% 5000 
2.8 50 
5.2 20 

000026 



LO SPLIT EVALUATION 

LATA ID#: HEIS#: B0FK88 B0FKD2 
Date: 18-Ma_y-95 18-May-95 

Matrix: WATER WATER 

ORIGINAL SPLIT 

Constituent Units Results Q Results Q 
Aluminum µg/L 23.4 u 33.0 u 
Antimony µg/L 42.8 8 54.0 u 
Arsenic µg/L 9.0 IBJ 11.1 --Barium µg/L 46.4 8 44.3 8 
Beryllium µg/L 0.60 u 1.0 u 
Cadmium µg/L 2.4 u 3.0 u 
Calcium µg/L 62100 65400 
Chromium µg/L 4.7 u 3.0 u 
Cobalt µg/L 3.4 u 6.0 u 
Copper µg/L 11.2 8 2.0 u 
Iron µg/L 34.7 u 12.0 u 
Lead µg/L 0.80 UJ 2.0 u -Magnesium µg/L 19500 19900 
Manganese µg/L 4.7 8 2.0 u 
Nickel µg/L . 15.4 u 12.0 u 
Potassium µg/L 5510 6850 
Silver µg/L I 4.1 u 3.0 u 
Sodium µg/L 57100 58300 
Vanadium µg/L 23.2 8 14.2 8 
Zinc µg/L 13.6 1-1.r 3.0 u 

EVALUATION: 
1. Field splits are not evaluated for precision if both results are non-detect. 
2. If both sample results are >5*DL the RPO is used for evaluation. 
3. If either sample result is <5*DL the DIF is used for evaluation. 
4. All positive results have exhibited acceptable precision. 

8/7/95, 8:06 AM 
Shaded areas indicate changes by the validator. 

40378DST.XLS, METALS FIELD SPLIT 

RPD DIF DL 

µg/L 

42.8 .60 
2.1 10 
2.1 200 

5.2% 5000 

11.2 25 

400 5000 
4.7 15 

1340 5000 

2.1% 5000 
9.0 50 

000027 



96 I 3L~4 ~ · i oRGANIC (METALS) 

SDG: LK4561-LAS 

LAT A No.: VB403. 78 

DATA VALIDATION CHECKLIST 

LINEAR REGRESSION ANALYSIS 

Date: 31-Jul-95 

Val idator: BJ MORRIS 

Analyte/Calibration Date: As 6-15-95 

Concentration 

X 

0.00 

10.00 

25.00 

50.00 

100.00 

200.00 

SDG: LK4561-LAS 

Absorbance 

y 

-0.002 

0.024 

0.056 

0.111 

0.214 

0.420 

• 
slope 

0.0021 

1/slope 

476.7649 

LINEAR REGRESSION ANALYSIS 

LAT A No.: V8403. 78 

Analyte/Calibration Date: Pb 6-16-95 

Date: 31-Jul-95 

Validator: BJ MORRIS 

Concentration 

X 

0.00 

3.00 

25.00 

50.00 

100.00 

200.00 

PNO-DVF-014, R2 

Absorbance 

y 

0.001 

0.007 

0.059 

0.121 

0.233 

0.434 

40378MTL.XLS, linear regression 
8/1/95, 2:10 PM 

• 
slope 

0.0022 

1/slope 

459.6980 

1,7. 
-~ 

x intercept 

-1 .2322 

y intercept 

0.0026 

lr7 
~ 

x intercept 

-2.3966 

y intercept 

0.0055 

OO!l028 



961344 ORGANIC (METALS) 
DATA VALIDATION CHECKLIST 

SDG: LK4561-LAS 

LAT A No.: VB403. 78 

Analyte ICV/CCV ID 

Aluminum ICV 

Arsenic CCV 

Barium ICV 

Lead CCV 

PNO-DVF-014, R2 

PERCENT RECOVERY (ICV/CCV) 

Observed Value 

0 

100372 

100.2 

1001 

102.8 

40378MTL.XLS, ICV CCV recovery 
8/1/95, 2:10 PM 

Date: 31-Jul-95 · 

Validator: BJ MORRIS 

True Value %R 

A 

100000 

100.0 

1000 

100.0 

100.4% 

100.2% 

100.1% 

102.8% 

oooaz9 



9613446..Al. ORGANIC (METALS) 

SDG: LK4561-LAS 

LATA No.: VB403.78 

Analyte Sample ID 

Barium B0FKD1 

Arsenic B0FKD1 . 

Vanadium B0FKD2 

Lead B0FKD2 

PNO-DVF-014, R2 

DATA VALIDATION CHECKLIST 

MATRIX SPIKE RECOVERY (MS) 

Spike Sample Sample 
Result Result 

SSR SR 

2177.33 46.21 

55.40 11 .70 

508.98 14.25 

20.30 0.00 

40378MTL.XLS, MS recovery 
8/1/95, 2:10 PM 

Date: 31-Jul-95 · 

Validator: BJ MORRIS 

Spike 
Added 

SA 

2000.00 

40.00 

500.00 

20.00 

%R 

106.6% 

109.3% 

98.9% 

101 .5% 

or.oa3o 



ORGANIC (METALS) 
DATA VALIDATION CHECKLIST 

PERCENT RECOVERY (LCS) 

SDG: LK4561-LAS 

LAT A No.: VB403. 78 

Date: 31-Jul-95 

Validator: BJ MORRIS 

Analyte ObseNed value True value o/oR 

Aluminum 

Lead 

Beryllium 

Arsenic 

PNO-DVF-014, R2 

OLCS ALCS 

1975.65 2000.00 

20.20 20.00 

46.82 50.00 

34.30 40.00 

40378MTL.XLS, LCS recovery 
8/1/95, 2:10 PM 

98.8% 

101.0% 

93.6% 

85.8% 

OOD031 



96 i 344 . A / ORGANIC (METALS) 

SDG: LK4561-LAS 

LAT A No. : VB403. 78 

Analyte Sample ID 

Arsenic BOFKD1 

Potassium B0FKD1 

Lead B0FKD2 

Barium B0FKD2 

PNO-DVF-014, R2 

DATA VALIDATION CHECKLIST 

RELATIVE PERCENT DIFFERENCE 

Original (Sample) 
concentration 

OS 

11.70 

7185.05 

2.00 

44.31 

40378MTL.XLS, RPO 
8/1/95, 2:10 PM 

Date: 31-Jul-95 

Validator: BJ MORRIS 

Duplicate 
concentration RPO 

D 

11 .70 0.0% 

7340.21 2.1% 

2.00 0.0% 

43.99 0.7% 

000032 



96. I 3446il ~ ORGANIC (METALS) 
DATA VALIDATION CHECKLIST 

PERCENT DIFFERENCE (ICP SERIAL DILUTION) 

SDG: LK4561-LAS Date: 31-Jul-95 

Validator: BJ MORRIS LAT A No. : VB403. 78 

Analyte 

Calcium (B0FKD1) 

Vanadium (B0FKD1) 

Magnesium (B0FKD2~ 

Vanadium (B0FKD2) 

PNO-DVF-014, R2 

Analyte Concentration Analyte Concentration 
before Dilution after Serial Dilution 

s 

62839.78 62174.17 

18.34 21 .79 

19928.13 20154.54 

14.25 16.53 

40378MTL.XLS, serial dilution 
8/1/95, 2:10 PM 

%D 

1.1% 

18.8% 

1.1% 

16.0% 



SDG: 

LATA No.: 

Analyte 

Calcium (B0FKD1) 

Barium (B0FKD2) 

Arsenic (B0FKD2) 

Arsenic (B0FKD1) 

PNO-DVF-014, R2 

961344 RGANIC (METALS) 
DATA VALIDATION CHECKLIST 

INORGANICS RESULTS CALCULATION, WATER 

LK4561-LAS 

VB403.78 

Concentration Dilution 
from curve Factor 

CONCW units DFW 

62.84 mg/L 1 

0.0443 mg/L 1 

11.1 µg/L 1 

11.7 µg/L 1 

40378MTL.XLS, vvater results 
8/1/95, 2:10 PM 

Date: 31-Jul-95 

Validator: BJ MORRIS 

Concentration (µg/L) 

62800 

44.3 

11 .1 

11.7 



9613446.2759 

laboratoiy Cffie Namrtive 

. 40378MIL.NAR; Printed: l-Aug-95, 2:37 pm 000035 



9613446.2760 

Lockheed Analytical Services Log-in No .: L4561 /L4597 
Quotation No.: 0400000-8 

SAF: 895-052 
Document File No .: 0520596/0525596 

WHC Document File No.: 222 
SDG No.: LK4561 

Page3 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

Preparation and Analysis Requirements 

• Two water samples for total metals analysis . The samples were prepared as LAS 
Batch 520BHT and analyzed for selected analytes as requested on the chain of 
custody. Sample B0FKD1 (L4561 -8) was used for matrix spike and duplicate, post
digestion spike and serial dilution analysis. All data flags due to the performance of 
the above-mentioned QC sample are also associated with every sample digested with 
this batch . 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Method Blanks 

• The level of analytes in the method blanks were less than the reporting detection 
limits. 

Internal Quality Control 

• All internal quality control were within acceptance limits. 

Sample Results 

• The following qualifiers are reported on the basis of the techniques employed to 
perform the analyses: 

" P" ICP-AES 
" F" GFAA 

Nalini Prabhakar 

Prepared By 

06/24/95 

Date 



9613446,.2761 

Lockheed Analytical Services Log -in No.: L4561/L4597 
Quotation No '.: 0400000-8 

SAF: 895-052 
Document File No.: 0520596/0525596 

WHC Document File No.: 222 
SDG No.: LK4561 

Page4 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

Preparation and Analysis Requirements 

• Two filtered water samples for dissolved metals analysis. As the measured turbidity 
of the samples was less than 1 NTU, they were batched as 520BHD for selected 
dissolved analytes as requested on the chain of custody. For this sample batch sample 
B0FKD2 (L4561-16) was used for matrix spike and matrix spike duplicate and serial 
dilution analyses. All data flags due to the performance of the above-mentioned QC 
sample are also associated with every sample analyzed with this batch . 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times . 

Method Blanks 

• The level of analytes in the method blanks were less than the reporting detection 
limits . 

Internal Quality Control 

• All internal quality control were within acceptance limits . 

Sample Results 

• The following qualifiers are reported on the basis of the techniques employed to 
perform the analyses: 

."P" ICP-AES 
"F" GFAA 

Nalini Prabhakar 

Prepared By 

06/21 /95 

Date 

000037 



9613~~~6.2762 

Lockheed Analytical Services · Log-in: L4561, L4597 

• Antimony is reported by AA for two of the samples due to interferences on the ICP 
analysis. 



Cbain-of-Custody Information 

. 40378M1L.NAR; Printed: 1-Aug-95, 2:37 pm 000039 



I __ , 

Bechtel Hanford, Inc. --1iS 'I CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 
Page _I_ of _l_ 

Data 'l\1rnarnu11<l -

Collector Company Contact Telephune 
D Priurit y 

k:-, t....s~:c J A-· £ ,, -;>;..-:>, , Bob Raidl (509) 372-9641 • Normal 

Project Designation Sampling Location SAF No. 
100-FR-3 Groundwater · Round 7 100 r D95-052 

lee Chest ~J-:--, _ Field Logbouk No. Method or Shipment - E IJ-S- f;F-/ 1u C::::::<f federal Express t;:i"f.-r, I .J Y - ' Shipped To Offsite Property No. Bill of Lading/ Air Bill No. 
Lockheed wois -o -- o :~cc1-~ o rl. qQ l /(r;:-:J.'-1.,u·/oC:J 
Possible Sample Hazards/Rema rks Preservation 

HNO, Coul 4°C HCI HNO, Cool 4°C Cool 4°C HNO, llCI 

Type of Container 
PIG PIG Gs PIG G PIG PIG ~ 

No. of Containcr(s) .:....,..: 
I I 3 5 I I I 3~ 

Special Handl ing and/or Storage Volume . ri--.. 
Maintain samples between 2° C and 6°C . I L 500mL 40mL IL IL 20mL IL 4~1L_ 

ICP Meta l<- Anions (IC)· VOA-TCL Gross Tritium , Activity ICP Metail - . ,_ 
VO ~ 

TAL. AA fl , Cl. SO., 
Alpha , C-14 Scan TAL. AA 

TCLO"-,.. 
SAMPLE ANALYSIS 

Metail-Ai , PO,. NO, , Metals-As , -Pb. NO, . Gross Pb . 
(Unfilte red) Beta , (Fillered) 

Sr-90 ' 
Sample No. Matrix• Date Sampled Time Sampled 

D0FKDI w .::::;. ia ·9' ~- ~~ '{- ---><: X __.,.>\ _.,)( .A 
' 

B0FKD2 w <;;-/o ·s-1~ \<:)c)-s )< 

l!0FKIJ5 w ~ - J~ -5·\- \4d-4 x· 

r Sign/Print Names 
SPECIAL INSTRUCTIONS Matrix • 

CHAIN OF POSSESSION Sample analys is for PO., NO, , and NO, by EPA 300.0 is being requested for information s - Soil 
ex-

Relinquished B~ Date/Time ~,~ (-5,t_C Date/Time C)J C'() only . The ERC Contractor acknowledges that the 48-hour holding time will not be met. SE • Scd i11 1c=111 
I 

D ~ oc,; 
r, / # ~ XL~ 1-tr'.,-J ::-:- / 'I-;; (-

SO • SuliJ' . 

, ·c ~'<'.'.) (--- 0 .? 7 "°"/½ <. ,-- SL • Sludge 

r, ~ I.I~ Z31'-C Daterfime 0 90(\ -Received By Datc/Time 
W - W11cr 
0 • Oil ... (/./'L ''f a / f:J_,J. JI,...., S--19- y ~- I A .. Ai r 
llS • Oru m SuliJ> 

11{elinqu ished Dy ' ....,) Date/Time Received By Datefl'ime DL • Drum Liquid, 

• / -~ T - Tusuc , 

I"):-- WI • Wipe 

'-- J Relinquished By '.....J Datc/Time Received By Datc/Time . L • Liquid 

I,._ ~ 
V • Vqc1,1 io11 

~ 
X • ou.,r 

~ 
LABORATORY 

1t.ed r ( -~ ~C1(.l,\, 

Title Date/Time <' <' 
( Lt ~-r <'I /), '"' , SECTION 0n-,,,,,.., I P ._:; .. )c -9\- / I ·orJ /J , z. .., 

I.... FIN AL SAMPLE Disposal Method I Disposed By Date/li'lme I 

t~ DISPOSffiON j 



Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST LL IPO, 1-=---,::-Pag----:--e_l of~I -

~ ~, Data Turnaround 

Collector I ..... · , .: ;-_· ;~ 
Project Designation 
100-FR-3 Groundwater - Round 7 

Ice Chest No. • .. i5/::?.'fi) 
, ·-,, ':-=-L 

Shipped To 
Lockheed 

Possible Sample Hazards/Remarks 

c1<-10 

Special Handling and/or Storage 
Maintain samples between 2°C arid 6°C. 

SAMPLE ANALYSIS 

Sample No. Matrix+ 

B0FKD3 w 

B0FKD4 w 

D0FKD6 w 

Date Sampled 

- .. ..- ,-:- -·,-'t- : i -
£ __ . ' / \ - .. -="'""' 

- ~-~ . -' -. / I 

Company Contact 
Bob Raidl 

Sampling Location 
100 F 

Field Logbook No. 

Offsite Property No. 

Preservation 

Type of Container 

No. of Container(s) 

Volume 

Time Sampled 

-I,;::.,_-_. 
' 

/ . ">;,:· _,.--; 

I-:::.. . ' 
-

' . '-· .> 

. , •. '• •··.--1 
•• I ' · • • ~• ,I 

HNO, 

P/G 

IL 
JCP Metals· 

TAL. AA 
Metals-As, 
Pb. 
(Unflltered) 

I 

Cool 4°C HCI HNO, 

P/G Gs PIG 

3 5 . 

500mL 40mL IL 

An.ioru (lq. VOA-TCL Gross 
P, Cl, SO., 

Alpha, PO,, NO,, 
NO, . 

\ ' 

Gross 
Beta, 
Sr-90 

SPECIAL INSTRUCTIONS 

Telephone 
(509) 372-964 I 

SAF No. 
895-052 

Method of Shipment 
Federal Express 

Bill of Lading/ Air Bill No. 

0-. '-10 Lfk.,/),~ ··7:5 '7 t..1 

Cool 4°C . Cool 4°C HNO, 

G PIG P/G 

I I I 

IL 20mL IL 

Tritium, Activity JCP Metals• 
TAL. AA C-14 Scan 
Metols-As, 
Pb. 

(Piltered) 

' 
' ' 

' 

0 Priority 

• Normal 

. Matrix• 

IICI 

~ 
-~ u::· --
~ 

v~ 
TC 
u, 

,.,_ 

Sample analysis for PO,, NO2 , and NO, by EPA 300.0 is being requested for information CHAIN OF POSSESSION . . .. ' ·. 
Sign/Print Names 

S • Soil 

A 1-,R""e_l,...in-q-ui,...s,...hed-,-,B""y-;..¼- --t..~-1;.-_.
7
"'----L--,D""'"""at-en=1m_e ____ """T.:-ly>9171"1v~F??= ¾f-r //--(5:io~i::-:-:;,r---D=at:::e/;:,T;;,i=m:-:e-

7 
=-,;-:-, >'7"--1 only. The ERC Contractor acknowledges that the 48-hour holding time will not be met. 

/• /),'~.:?-,:.c., (
0

'.:'-,!(\ 1- \~" ;_' ;-; ·;" I;✓ \-· t,:;§}1/d'YL') .f-{.~/,.fk,111 ~~)--'(} 
~ /R~i~~ B~ /ALL< C-~- Dateffime ()(t /() / Received By Dateffime 

rY✓/~-7/ ,,-0/nfl,.r,.J. ./1,,,v· y,}(!rfr / 
1-Relinqui"shcd By · .. } Dateffime Received By Date(fime 

X: ;> 
\.., Relinquished By -- Date/Time Received Dy Date/Time 

\ LABORATORY. "Received By • I -{\n 
<- SECTION ~ 

Title 

~~-cik ~ 1 i-..J, .... _ 
Date/Time · / 

S--2~"'~~ /cJ1w. 
(./ FINAL SAMPLE Disposal Method Disposed By Date/Time 

---( \ DISPOSrrION 

(\ 

SE • Sediment 
SO • Solid 
SL • Sludge 
W -Waler 
0 • Oil 
A • Air 
OS • Orum Solllls 
OL • Orum liquK.!s 
T • Tissue 
WI• Wip< 
I. - I.KjUiJ 
V • Vegct.11iou 
X • Otli<r 

:j 
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96 I 3446 .• 2769 

INTRODUCTION 

100-FR-3 Groundwater Round 7 
Data Validation Narrative 

All samples in Sample Delivery Group (SDG) LK4561-LAS (VB403.78) were validated at level D·as 
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2). 

The analyses were performed by Lockheed Analytical Services. 

ANALYSES REQUESTED 

See Table 1. 

DATA QUALITY OBJECTIVES 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection Limits: 

Completeness: 

MAJOR DEFICIENCIES 

Goals for precision were met. 

Goals for accuracy were met. 

All sample results were supported in the raw data. 

Detection limit goals were met for all sample results as specified 
in the Remedial Investigation/Feasibility Study Work Plan for the 
100-FR-3 Operable Unit, DOE/RL 91-53, Rev. 0. 

The data package was 100% complete for all requested analyses. 

No major deficiencies were identified during data validation which required qualification of data as 
unusable. 

:MINOR DEFICIENCIES 

No minor deficiencies were identified during data validation which required qualification of data as 
estimated. 

40378GMS.NAR; Printed: 7-Aug~95, 5: 18 am 000002 



LATA ID#: VB403.78 

SAMPLE DATE 
NO. COLLECTED 

B0FKD1 18-May-95 
B0FKD3 23-May-95 
B0FKD5 18-May-95 
B0FKD6 23-May-95 

Method References: 
Analysis 

1. VOA (TCL) 

Printed 7/31/95, 9:47 AM 

96134~6~2770 Table 1 
Chain-of-Custody 
Analysis Request 

SDG: LK4561-LAS 
Sample Information 

SAMPLING FIELD QC 
MATRIX SAF LOCATION INFO 
WATER B95-052 199-F7-1 SPLIT W/B0FK87 
WATER 895-052 199-F5-4 SPLIT W/B0FK65 
WATER 895-052 199-F7-1 TRIP BLANK 
WATER 895-052 199-F5-4 TRIP BLANK 

Method 
CLP 

40378DST.XLS 

Analyses Requested 
TEMP 

oc 1 
2 X 
2 X 
2 X 
2 X 

000003 
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• 9613446.2772 

GLOSSARY OF V AIIDATION APPUED QUALIFIERS (CHEMIS1RY) 

Qualifiers which may be applied by data validators in compliance with the procedures herein are as · 
follows. -

U- Indicates the compound or analyte was analyzed for and not detected in the sample. _The value 
reported is the sample quantitation limit corrected for sample dilution and moisture content by 
the laboratory. 

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a 
QC deficiency identified during data validation, the associated quantitation limit is an estimate. 

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration 
is an estimate, but the data are usable for decision making purposes. 

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL 
but less than the CRDL and is considered an estimated value. 

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC 
deficiency the data are unusable. 

UR- Indicates the compound or analyte was analyzed for and not detected m the sample. 
Additionally, the data are unusable due to an identified QC deficiency. 

JN- Indicates a tentatively identified compound (TIC) that has been determined to be valid in terms 
of identification and quantitation. 

UJN- Indicates a tentatively identified compound (TIC) that has been determined to be presumptive and 
valid (JN) in terms of identification and quantitation and has been qualified as undetected (U) 
due to associated blank contamination. 

NJ- Indicates presumptive evidence of a compound at an estimated value. The data may not be valid 
for some specific application (i.e., usable for decision making purposes). 

N- Indicates presumptive evidence of a compound. The data may not be valid for some specific 
applications (i.e., usable for decision making purposes). 

. 40378GMS.NAR; Printed: 31-Jul-95, 12:45 pm 000005 



.. 

GLOiSARY OF IABORATORY APPLIED QUALIFIERS 

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as · 
follows. 

Commonly used laboratory qualifiers: 

U- Indicates the compound was analyz.ed for but not detected in the sample. 

B- Indicates the compound was detected in the method blank. 

J- Indicates the compound was detected at a concentration less than the contract required 
quantitation limit (CRDL). 

. 40378GMS.NAR; Printed: 31-Jul-95, 12:45 pm 000006 
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Qualifica1ion Summmy Table 
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9613446,.2775 
Qualification Summary Table 

Volatile Organic 
ANALYTE I TYPE QUALIFIER SAMPLES DQO REASON 

AFF=ECTED 
No qualifiers added by validator. 

VI fl 0 o a I e rganic 1e . F" ldQC 
ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT 

SAMPLES 
ALL Field Split NONE B0FK65/B0FKD3 PRECISION Field split precision is acceptable. 

B0FK87/B0FKD1 
ALL Field SPiit NONE B0FKD5 B0FKD6 BLANKS Trip blank contamination noted. 
Comments: 
1. Data qualification is not required based on field blanks, however field blank results are noted here to alert the data 

user to uncertainties in the data set during decision making processes. 
2. B0FK65, and B0FK87 were validated in SDG W0560-QES (VB403. 75) 

Printed antes, 6:42 AM 40378QLS.XLS 000008 
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Data Summaiy Table 
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96134Y6~i&.,1T1LE ORGANIC 
DATA SUMMARY TABLE 

LATA ID#: VB403.78 HEIS#: B0FKD1 B0FKD3 

Constituent 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 

Acetone 
Carbon disulfide 
1, 1-Dichloroethene 
1, 1-Dichloroethane 
1,2-Dichloroethene (total) 

Chloroform 
1,2-Dichloroethane 
2-Butanone 
1, 1, 1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Trichloroethane 

Benzene 
trans-1 ,3-Dichloropropene 

Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1, 1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylenes (Total) 

8/1 /95, 3:25 PM 

Dat~: 18-May-95 23-May-95 
Matrix: WATER WATER 

CAS# Units Results Q Results 

74-87-3 µg/L 10 u 10 

74-83-9 µg/L 10 u 10 

75-01-4 µg/L 10 u 10 

75-00-3 µg/L 10 u 10 

75-09-2 µg/L 10 u 10 

67-64-1 µg/L 10 u 10 

75-15-0 µg/L 10 u 10 

75-35-4 µg/L 10 u 10 

75-34-3 µg/L 10 u 10 

540-59-0 µg/L 10 u 10 

67-66-3 µg/L 10 u 10 

107-06-2 µg/L 10 u 10 

78-93-3 µg/L 10 u 10 

71-55-6 µg/L 10 u 10 

56-23-5 µg/L 10 u 10 

75-27-4 µg/L 10 u 10 

78-87-5 µg/L 10 u 10 

10061-01-5 µg/L 10 u 10 

79-01-6 µg/L 22 10 

124-48-1 µg/L 10 u 10 

79-00-5 µg/L 10 u 10 

71-43-2 µg/L 10 u 10 

10061-02-6 µg/L 10 u 10 

.75-25-2 µg/L 10 u 10 

108-10-1 µg/L 10 u 10 

591-78-6 µg/L 10 u 10 

127-18-4 µg/L 10 u 10 

79-34-5 µg/L 10 u 10 

108-88-3 µg/L 10 u 10 

108-90-7 µg/L 10 u 10 

100-41-4 µg/L 10 u 10 
100-42-5 µg/L 10 u 10 

1330-20-7 µg/L 10 u 10 

Shaded areas indicate changes by the validator. 
40378DST.XLS, VOLATILE ORGANIC 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

B0FKD5 B0FKD6 
18-May-95 23-May-95 

WATER WATER 
Results Q Results Q 

10 u 10 u 
10 u 10 u 
10 u .10 u 
10 u 10 u 
10 u 10 u 
7 J 6 J 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

10 1 
u 10 u 

10 u 10 u 

101 u 10 u 
10 u 10 u 
10 , u 10 u 

000010 



Sample Results (Form rs) 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Job Name:BECHTEL - HANFORD Contract: 

CUSTOMER SAMPLE NO. 

I BODKDl 

Lab Code:LAS Case No.: SAS No.: SDG No. :L4561 

Matrix: (soi l / water) WATER 

Sampl e wt/vol : 5.00 (g/ml) ML 

Level: ( l ow/med) LOW 

% Moisture: not dee. 0 

Lab Sample ID:L4561-5 

Lab File ID: D4331 

Date Received: 5/20/95 

Date Analyzed: 5/24/95 

GC Column:RTX502.2 

Soil Extract Volume: 

ID: 0.53(mm) 

1. 00 (ML) 

Dilution Factor: 1.00 

Soil Aliquot Volume: 

CAS NO. COMPOUND 

74-87-3 - ---- ----Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75 -09 -2---- ---- -Methylene Chloride 
67-6 4 - 1----- --- -Acetone 
75-15-0------ - --Carbon Disulfide 
75 -3 5-4----- --- -1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene 
67-66-3----- --- -Chloroform 
107-06- 2-- ----- - 1,2-Dichloroethane 
78-9 3 -3 ----- -- --2-Butanone 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

(total) 

71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
75-27-4- --- -- --- Bromodichloromethane 
78-87-5---------1,2-Dichloro2ro2ane 
10061-0l-5------cis-1,3-Dichloro2ro2ene 
79-01-6---------Trichloroethene 
12 4-48-1---- --- -Dibromochloromethane 
79-00-5---------1,l,2-Trichloroethane 
71-43-2- -- ------Benzene 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
,10. 
10. 
10. 
10. 
10. 
10. 
22. 
10. 
10. 
10. 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

1.00 (uL ) 

Q 

10061-02-6------ trans-1,3-Dichloro2ro2ene 10. u----
75 -2 5-2-- -- ---- - Bromoform 10. u 
108-10-1--- -- ---4-Methyl-2-Pentanone 10. u 
591-78-6--------2-Hexanone 10. u 
127-1~-4--------Tetrachloroethene 10. u 
79-34-5---------1,1,2,2-Tetrachloroethane 10. u 
108-88-3--------Toluene 10. u 
108-90-7--------Chlorobenzene 10. u 
100-41-4--------Ethylbenzene 10. u 
100-42-5----- - --Styrene 10. u 
1330-20-7-------Xylenes (total) 10. u 

FORM I - CLP VOA 

000012 



9613446~2780 
LOCKHEED ANALYTICAL LABORATORY 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Name:BECHTEL - HANF0RD -contract: 

CUSTOMER SAMPLE NO.~ 

I B0DKDl 

Lab Code:LAS Case No.: SAS No .: SDG No. :L4561 

Matrix: (soil / water) WATER Lab Sample ID:L4561-5 

Sample wt/vo l: 5.00 (g/ml) ML Lab File ID: D4331 

Level: ( low/med) LOW Date Received: 5/20/95 

% Moisture: n o t dee. 0 Date Analyzed: 5/24/95 

GC Column:RTX5 02 .2 ID: 0.53(mm) Dilution Factor: 1.00 

Soil Extra c t Vo lume: 1.00 (uL) Soil Aliquot Volume: 1.00(uL) 

CONCENTRATION UNITS: 
Number TICs Found: 0 (ug / L or ug/Kg) UG/L -

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
-- - ------------ ------------------ ---------- ======= ------------- ======= 

l. 
2 . 
3 . 
4. 
5 . 
6 . 
7. 
8 . 
9 . 

10. 
11. 
12 . 
13. 
14. 
15. 
1 6 . 
17. 
1 8 . 
19 . 
2 0 . 
21. 
22. 
23 . 
24 . 
2 5. 
26 . 
27. 
28 . 
29 . 
30 . 

FORM I - CLP VOA- TI C r 3/90 

1,31q( zr: 000013 
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9613446*2781 
LOCKHEED ANALYTICAL LABORATORY 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
CUSTOMER SAMPLE NO. 

Lab Job Name:BECHTEL-HANFORD Contract: I 
BODKD3 I .. 
---

Lab Code:LAS Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dee. 0 

SAS No.: SDG No.: L4561 

Lab Sample ID:L4597~5 

Lab File ID: D4342 

Date Received: 5/25/95 

Date Analyzed: 5/26/95 

GC Column:RTX502.2 

Soil Extract Volume: 

ID: 0. 53 (mm) 

1. 00 (ML) 

Dilution Factor: 1.00 

Soil Aliquot Volume: 

CAS NO. COMPOUND 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4------ --- VinyI Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3-- ------ -1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene 
67-66-3---------Chloroform 
107-06-2--------1 1 2-Dichioroethane 
78-93-3---------2-Butanone 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

{total} 

71-55-6---------1,1,1-Trichloroethane 
56-23-5---- ---- -Carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloro2ro2ane 
10061-0l - 5------cis-1,3-Dichloro2ro2ene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1 1 1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloro2ro2ene 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachioroethene 
79-34-5----- - - - -1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42~5--------Styrene 
1330-20-7-------Xylenes (total) 

FORM I - CLP VOA 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
lO. 
10. -10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

000014 

1.00(uL) 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

1i{},1< 
3/90 

~ 



9~13446.2782 
LOCKHE ED ANALYTICAL LABORATORY 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Name:BECHTEL-HANFORD - Contract: 

CUSTOMER SAMPLE N0.~ 

I BODKD3 

Lab Code:LAS Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/ml) ML 

Level: (low/med) LOW 

0 

SAS No.: SDG No. :L4561 

Lab Sample ID:L4597-5 

Lab File ID: D4342 

Date Received: 5/25/95 

Date Analyzed: 5/26/95 

Dilution Factor: 1.00 

% Moisture: not dee. 

GC Column:RTX502.2 

Soil Extract Volume: 

ID: 0.53(mm) 

1. 00 (uL) Soil Aliquot Volume: l.OO(uL) 

Number TICS Found: 0 

CAS NUMBER 

1. 2.------

COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L_ 

RT EST. CONC. 
======= 

---------------3 . ------
4. 

Q 
======= 

5.------ --------------- ---- -------6. ----
7. 
8.------

---------------9 . 
10 .------ --------------- ---- -------11. ----
12. 
13 .------ --------------- ---- ------- ----
14 ·------ --------------- ---- ------- ----
15. 
16 .------ --------------- ---- ------- ----
17. 
18 .------ --------------- ---- -------19. ----
20. ------21. ~r------ --------------- ---- ------- ----
24. 
25 .------ --------------- ---- ------- ----
26. 
27 .------ --------------- ---- -------28. ----
29. 
30.------

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

FORM I - CLP VOA-TIC 11111 ./ 3/9 0 
IY''"l.1-'1'7 
1' I 

000015 
m 

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



96131146 ~ 2783 
LOCKHEED ANALYTICAL LABORATORY 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Job Name:BECHTEL-HANFORD Contract: 

CUSTOMER SAMPLE NO. 

I BQDKD5 

Lab Code:LAS Case No.: SAS No.: SDG No.: L4561 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 . 0 0 ( g / ml ) ML 

Level: (low/med) LOW 

% Moisture: not dee. 0 

Lab Sample ID:L4561-l 

Lab File ID: D4330 

Date Received: 5/20/95 

Date Analyzed: 5/24/95 

Dilution Factor: 1.00 GC Column:RTX502.2 

Soil Extract Volume· . 

ID: 0.53(mm) 

1 00 (ML) . Soil Aliquot Volume· . 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug / L or ug/Kg) UG/L -

74-87 - 3---- - - - - - Chloromethane 10. u 
74-83-9---------Bromomethane 10. u 
75-01-4---------Vinyl Chloride 10. u 
75-00-3---------Chloroethane 10. u 
75-09-2---------Methylene Chloride 10. u 
67-64-1---------Acetone 7. 
75-15 - 0------ - --carbon Disulfide 10. u 
75 - 35 - 4---------1,1-Dichloroethene 10. u 
75-34-3-------- - 1,1-Dichloroethane 10. u 
540-59-0---- -- - - 1,2-Dichloroethene (total) 10. u 
67-66-3------ - --Chloroform 10. u 
107-06-2--------1,2-Dichloroethane 10. u 
78-93-3---------2-Butanone 10. u 
71-55-6---------1,1,1-Trichloroethane 10. u 
56-23 - 5-------- - Carbon Tetrachloride 10. u 
75-27-4-------- - Bromodichloromethane 10. u 
78-87-5---------l , 2-Dichloro2ro2ane 10. u 
10061-01-5------cis-l,3-Dichloro2ro2ene 10. u 
79 - 01-6---- - ----Trichloroethene 10. u 
124-48-1--- - ----Dibromochloromethane 10. u 
79-00-5---------1,1,2-Trichloroethane 10. u 
71 - 43-2---------Benzene 10. u 
10061-02-6--- - --trans-1,3-Dichloro2ro2ene 10. u 
75-25 - 2 - --------Bromoform 10. u 
108 - 10-1----- - --4-Methyl - 2-Pentanone 10. u 
591-78-6--- - - - --2-Hexanone 10. u 
127-18-4----- - --Tetrachloroethene 10. u 
79-34 - 5------ - --1,1,2,2-Tetrachloroethane 10. u 
108-88-3--- - - - --Toluene 10 . u 
108-90-7--------Chlorobenzene 10. u 
100-41-4--------Ethylbenzene 10. u 
10 0- 42 - 5----- - --Styrene 10. u 
1 330 -20-7-- - --- - Xylenes ( tota.l ) 10. u 

1 00(uL ) 

Q 

J 

FORM I - CLP VOA 

/r~( 
3/ 90 

,B'S 5 
000016 

-



9613446.Z?SLt 
LOCKHEED ANALYTICAL LABORATORY 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

CUSTOMER SAMPLE NO.~ 

Lab Job Name:BECHTEL-HANFORD 

Lab Code:LAS Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/ml) ML 

Level: (low/med) LOW 

~ Moisture: not dee. 

GC Column:RTX502.2 

Soil Extract Volume: 

Number TICs Found: 0 

0 

ID: 0.53(mm) 

1. 00 (uL) 

-Contract: 

SAS No.: 

I BODKD5 

SDG No.: L4561 

Lab ·sample ID:L4561-l 

Lab File ID: D4330 

Date Received: 5/20/95 

Date Analyzed: 5/24/95 

Dilution Factor: 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1.00 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

. I 

l.00(uL) 

Q 

--------------- ---------------------------- ======= ------------- ======= 
1. 
2 
3 
4 
5. 
6. 
7. 
8 
9 

10. 
11. 
12 
13 
14 
15 
16. 
17. 
18. 
19 
20. 
21. 
22 
23 
24 
25 
26. 
27. 
28 
29 
30 . 

FORM I - CLP VOA-TIC 

00001.7 

) /90 ,:,,.,~ 
//' ' Bif6 



' 9613Y46~2785 
LOCKHEED ANALYTICAL LABORATORY 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
CUSTOMER SAMPLE NO. 

- --:-

I 
BODKD6 

I Lab Job Name:BECHTEL - HANFORD Contract: --

Lab Code:LAS Case No.: SAS No.: SDG No.: L4561 

Matrix: ( soil/water) WATER Lab Sample ID : L4597-2 

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D4341 

Level: (low/med) LOW Date Received: 5/25/95 

~ 
0 Moisture: not dee. 0 Date Analyzed: 5/26/95 

GC Column : RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 (ML) Soil Aliquot Volume: 1.00(uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L - Q 

74-87-3------- - -Chl o romethane 10. u I 
74-83-9---- - ----Bromomethane 10. u 
75-01-4---------Vinyl Cni o ride 10. u 
75-00-3---- ---- -Chloroethane 10. u 
75-09-2---------Metnyiene Chloride 10 . u 
67-64-1---- --- --Acetone 6 . J 
75-15-0---------Carb on Disulfia:e 10. u 
75 - 35-4---------1,1-Dichioroethene 10. u 
75-34-3-- -- -----1,1-Dichloroethane 10. u 
540-59-0--------1,2-Dichioroethene {total) 10. u 
67-66-3----- - ---Chloroform 10. u 
107-06-2--------1,2-Dicnio r oetnane 10. u 
78-93-3---- -- ---2-Butanone 10. u 
71-55-6----- - ---l,l,l-Tr1chloroethane 10. u 
56-23-5---------Carbon Tetrachloride 10. u 
75-27-4---------Bromodichlo romethane 10. u 
78-87-5 - --------l,2-Dicnioro2ro2ane 10 .. u 
10061-01-5------cis-l,3-Dichloro2ro2ene 10. u 
79-01-6-- - ------Tricnioroetnene 10. u 
124-48-1--- ---- -Dibromocniorometnane 10. u 
79-00-5---------1,1,2-Trichloroethane 10. u 
71-43-2----- --- -Benzene 10. u 
10061-02-6------trans-l,3-D1chloro2ro2ene 10. u 
75-25-2------ -- -Bromoform 10. u 
108-10-1--------4-MetnyI-2 - Pentanone 10. u 
591-78-6--------2-Hexanone 10. u 
127-18 - 4--- ---- -Tetrachloroethene 10. u 
79-34-5---------1,1 , 2,2-Tetrachloroethane 10 . u 
108 - 88-3--------Toluene 10. u 
108 - 90-7--------Chlorobenzene 10. u 
100-41-4---- --- -Ethylbenzene 10. u 
100-42-5--------Styrene 10. u 
1330-20 - 7----- -- Xylenes (total) 10. u 

FORM I - CLP VOA 3/90 

!;i 
OOQ~1.8 6-811 

. 



96 f 3Lt46 .. 2786 
LOCKHEED ANALYTICAL LABORATORY 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Name:BECHTEL-HANFORD Contract: 

CUSTOMER SAMPLE NO-. 

I BODKD6 

Lab Code:LAS Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.00 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dee. 

GC Column:RTX502.2 

Soil Extract Volume: 

~umber TICs Found: 0 

0 

ID: 0.53(mm) 

1. 00 (uL) 

SAS No.: SDG No.: L4561 

Lab Sample ID:L4597-2 

Lab File ID: D4341 

Date Received: 5/25/95 

Date Analyzed: 5/26/95 

Dilution Factor: 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L_ 

1.00 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

1.00(uL) 

Q 

--------------- ---------------------------- ======= ------------- ======= 
1. 
2 . 
3 
4 
5 . 
6 
7. 
8 
9 

10. 
11. 
12 . 
13 
14. 
15. 
16. 
17. 
18. 
19 
20. 
21. 
22 
23 . 
24. 
25. 
26. 
27. 
28. 
29 . 
30. 

FORM I - CLP VOA-TIC 

000019 
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9613446.2787 

Otecklist 

. 40378GMS.NAR; Printed: 1-Aug-95, 3:36 pm 000020 



VALIDATION 
LEVEL: 

A 

9613446 .. 2 GC/MS ORGANICS 
DATA VALIDATION CHECKLIST 

B C .E 

VALIDATION 
PROCEDURE: 

0 WHC-CM-5-3, Re~. o [!J WHC-SD-EN-SPP-002, Rev: 2 

•:•:•:•:•:-:-:-:•:•:•:•:•:•:•:-:-:-:•:•:•:-:•:•:•:•:-:-:•:•:•:•:•:•:• :-:-:-:-:-:-:- :•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:• .·.·.•,•,• .. •.·.•.,•,•,•-•.·-•.•,•-·--· :-:-:,:-:-:-:-:•:•:-:-:-:-:-:-:-:,:.:-:-:-:-:-:-:-:- :-:-:-:-:-:-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-: ·.· ... -.-.-.· .. •·•.·.·.·.·.·.·.·.· .. ·.·.•.•.·.•.•.•,•-·-·-·-•-·,•-·-·-·-·,·-·,·-•.•,• :-:-:-:•:-:-:-:-:-:-:-:-:,:,;,; 

PROJECT: 100-FR-3 ROUND LK4561-LAS 

VALIDATOR: VB403.78 DATE: . 

REVIEWER: 
' .(. :J 

MC WEBB r; ,V 
I 

LAB: LAS CASE: 

SAF NO: 895-052 QAPP NO: DOE/RL 91-53, RO SAP NO: 

Volatiles 
CLP 

SAMPLE NO. 
B0FKD1 B0FKD3 
B0FKDS B0FKD6 

MATRIX 
WATER 

:; :•:;:;:❖:•:•:;:: =·=·=·=:=:=·=·=•:•:•:::•:•: :•:•:•:•:•:•:•:•:::•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:::•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:;:•:•:•: 

:-:-:-:-:-:-:-:•:•:•:•:•:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:,:-:-:-:•:•:•:•:•:•:•:•:•:•:•: ··•·•·•·•·•·•·•·•·•·•·•·····•·•·•·· 

ANALYSES REQUESTED 

COMMENTS: 

···.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.•.·.·.·.•. 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Is technical verification documentation present? 

Is a case narrative present? 

2. HOLDING TIMES 

Are sample holding times acceptable? 

11 
See HOLDING TIME SUMMARY form 

3. INSTRUMENT TUNING/PERFORMANCE AND CALIBRATIONS 

Is the GC/MS tuning/performance check acceptable? 

Were initial calibrations performed on all instruments at the proper frequency? 

Are initial calibrations acceptable? 

Were continuing calibrations performed on all instruments at the proper frequency? 

Are continuing calibrations acceptable? 

Validation calculation checks were performed and are acceptable. 

PNO-DVF-017, R2 

If NO(s) are checked, see CALIBRATION DATA SUMMARY form 

40378GMS.XLS, Checklist 
7/31/95, 11 :13 AM 

31-~ul-95 

N/A 

N/A 
:•:•:•:•:·:·:·:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:·:•:•:•:•:•:<•:• :•:•:•:·:•:•:•: 

;.;.:.:•:•:·:•:•:•:•:•:• : •:•:•:•:•:::•:::;:;:•:• :• : • :•:•:•:•:•:•: •:•:•:•:-:•:•:❖:;:•:•:•:•:•: • :• :•:;: •:•:•:•:•:•:•:: :•:•:•:• 

YES NO N/A 

[!J D D 
[!J D D 
YES NO N/A 

[!J D D 

YES NO N/A 

l!l •• 
[!J D D 
[!J D D 
[!J D D 
[!J D D 
[!J D D 

000021. 

II 



4. BLANKS 

Were laboratory blanks analyzed? 

9613446. ryi . GC/MS ORGANICS 

DATA VALIDATION CHECKLIST 

Are laboratory blank results acceptable? 

YES NO N/A-

~ • 0 ~•• 
=========lf=N=O=(=s)=a=r=e=c=h=e=ck=e=d=, =s=ee=B=LA=N=K=A=N=D=S=A=M=P=L=E=D=A=T=A=S=U=M=M=A=R=Y=f=o=rm==========::!J' 

5. ACCURACY 

Were surrogates/System Monitoring Compounds _analyzed at the proper frequency? 

Are all surrogate/System Monitoring Compound recoveries acceptable? 

Were spike samples (MS/MSD) analyzed at the proper frequency? 

Are a)I spike sample (MS/MSD) recoveries acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see ACCURACY DATA SUMMARY form 

6. PRECISION 

Were MS/MSDs analyzed? 

Are all MS/MSD RPO values acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see PRECISION DATA SUMMARY form 

7. FIELD QC SAMPLES 

Were field QC samples (trip blanks, splits) identified? 

Are trip blank results acceptable? (see Blank Data Summary form) 

Are field duplicate RPO values acceptable? (see Field QC calculations) 

Are field split RPO values acceptable? (see Field QC calculations) 

Are performance audit sample results acceptable? 

Comments: BOFKD5 and BOFKD6 were identified as Trip Blanks. 

The follo'Mng field splits were identified: BOFK65/BOFKD3; BOFK87/BOFKD1 

YES NO N/A 

~•• 
[i •• ~•• ~•• ~•• 

YES NO N/A 

~•• ~•• ~•• 

YES NO N/A 

~•• 
0 [) 0 
000 
0 0 0 
0 0 0 

Samples BOFK65 and BOFK87 were validated in SDG W0560-QES (VB403. 75). 

PNO-DVF-017, R2 
40378GMS.XLS, Checklist 

ant95, 6:47 AM 
000022 



96134~6. . GC/MS ORGANICS 
DATA VALIDATION CHECKLIST 

8. SYSTEM PERFORMANCE 

Were internal standards analyzed? 

Are all internal standard areas acceptable? 

Are all internal standard retention times acceptable? 

9. COMPOUND IDENTIFICATION AND QUANTITATION 

Is compound identification acceptable? 

Is compound quantitation acceptable? 

Are all TICs properly identified and coded? 

10. REPORTED RESULTS AND QUANTITATION LIMITS 

Are results reported for all requested analyses? 

Are all results supported in the raw data? 

Do results meet the CRQLs? 

Validation calculation checks were performed and are acceptable. 

Comments: 

::::::::::::::::::::::::::::::::::::: ::;:;:;:::::::::::::::::;:;:::::::::::::::::: 

VALIDATION SUMMARY 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-017, R2 
40378GMS.XLS, Checklist 

7/31/95, 11:13AM 

YES NO N/A 

~ • •-~ 

~•• 
~ • • · 
YES NO N/A 

~•• ~•• ••~ 
YES NO N/A 

~•• ~•• ~•• ~•• 

000023 



SDG: LK4561-LAS 

PROJECT: 100-FR-3 ROUND 7 

MATRIX 
HEIS-SN CODE ANALYSIS 

B0FKD1 WATER Volati les 

B0FKD3 WATER Volatiles 

B0FKD5 WATER Volatiles 

B0FKD6 WATER Volati les 

PNO-DVF-017, R2 

9613Y~61t GC/MS ORGANICS 
DATA VALIDATION CHECKLIST 

HOLDING TIME SUMMARY 

VALIDATOR: BJ MORRIS 

-

REVIEWER: MC WEBB 
PREP 

DATE PREP ANALYSIS HT 
COLLECTED DATE DATE (days) 

18-May-95 

23-May-95 

18-May-95 

23-May-95 

N/A 24-May-95 N/A 

N/A 26-May-95 N/A 

N/A 24-May-95 N/A 

N/A 26-May-95 NIA 

40378GMS.XLS, HOLD TIME 
7/31/95, 11 :47 AM 

- -:-, 

DATE: 31-Jul-95 

LATA NO.: VB403.78 
Required ANALYSIS Required 

HT HT HT VAL 
(dawJ (days) (da-ys) . Q 

NIA 6 14 . NONE 

NIA . 3 14 NONE 

NIA 6 14 NONE 

NIA 3 14 NONE 

000024 



SDG: LK4561-LAS 

9613446." GC/MS ORGANICS 
DATA VALIDATION CHECKLIST 

BLANK DATA SUMMARY 

VALIDATOR: BJ MORRIS 
-

PROJECT: 100-FR-3 ROUND 7 REVIEWER: MC WEBB 

BLANK ID ANALYTE RESULT 

B0FKDS 
Trip Blank Acetone 7 

B0FKD6 
Trip Blank Acetone 6 

PNO-DVF-017, R2 

LAB sx 
Q RT UNITS RESULT 

J µg/L 

J µg/L 

40378GMS.XLS, BLANKS 
7/31/95, 11 :47 AM 

- 7 

DATE: 31-Jur-95 

LATA NO.: VB403.78 

10X SAMPLES VAL 
RESULT AFFECTED Q 

NONE NONE 

NONE NONE 

000025 



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

LATA ID#: V8403.78 HEIS#: B0FK65 B0FKD3 
Date: 23-May-95 23-May-95 

Matrix: - WATER WATER 

ORIGINAL SPLIT 

Constituent CAS# Units Results Q Results Q 

Chloromethane 74-87-3 µg/L 10 u · 10 1 u 
Bromomethane 74-83-9 µg/L 10 u 10 1 u 
Vinyl chloride 75-01-4 µg/L 10 u 10 i u 
Chloroethane 75-00-3 µg/L 10 u 10 1 u 
Methylene chloride 75-09-2 µg/L 10 u 10 1 U 

Acetone 67-64-1 µg/L 10 u 10 u 
Carbon disulfide 75-15-0 µg/L 10 u 10 , u 
1, 1-Dichloroethene 75-35-4 µg/L 10 u 10 , u 
1, 1-Dichloroethane 75-34-3 µg/L 10 u 10 1 u 
1,2-Dichloroethene (total) 540-59-0 µg/L 10 u 10 u 
Chloroform 67-66-3 µg/L 10 u 10 1 U 

1,2-Dichloroethane 107-06-2 µg/L 10 u 10 ; U 

2-Butanone 78-93-3 µg/L 10 u 10 u 
1, 1, 1-Trichloroethane 71-55-6 µg/L 10 u 10 ' U 

Carbon tetrachloride 56-23-5 µg/L 10 u 10 u 
Bromodichloromethane 75-27-4 µg/L 10 u 10 u 
1,2-Dichloropropane 78-87-5 µg/L 10 u 10 u 
cis-1,3-Dichloropropene 10061-01-5 µg/L 10 u 10 ! u 
Trichloroethene 79-01-6 µg/L 10 u 10 ' u 
Dibromochloromethane 124-48-1 µg/L 10 u 10 i u 
1, 1,2-Trichloroethane 79-00-5 µg/L 10 u 10 u 
Benzene 71-43-2 µg/L 10 u 10 , U 

trans-1,3-Dichloropropene 10061-02-6 µg/L 10 u 10 1 u 
Bromoform 75-25-2 µg/L 10 u 10 u 
4-Methyl-2-pentanone 108-10-1 µg/L 10 u 10 u 
2-Hexanone 591-78-6 µg/L 10 u 10 u 
T etrach loroethene 127-18-4 µg/L 10 u 10 u 
1, 1,2,2-Tetrachloroethane 79-34-5 µg/L 10 u 10 u 
Toluene 108-88-3 µg/L 10 u 10 ; u 
Chlorobenzene 108-90-7 µg/L 10 u 10 : u 
Ethyl benzene 100-41-4 µg/L 10 u 10 u 
Styrene 100-42-5 µg/L 10 u 10 u 
Xylenes (Total) 1330-20-7 µg/L 10 ·u 10 u 

EVALUATION: 
1. Field splits are not evaluated for precision if both results are non-detect. 

8/13/95, 1 :22 PM 

Shaded areas indicate changes by the validator. 
40378DST.XLS, VOLATILES FIELD SPLIT 

RPD DIF DL 

µg/L 

bot,0 ...2. L 
/VU,.-..' t ~!.) ·',~~-



L 
ELD SPLIT EVALUATION 

LATA ID#: VB403.78 HEIS#: B0FK87 B0FKD1 

Date: 18-May-95 18-May-95 
Matrix: WATER WATER 

ORIGINAL SPLIT 

Constituent CAS# Units Results Q Results Q 

Chloromethane 74-87-3 µg/L 10 u 10 u 
Bromomethane 74-83-9 µg/L 10 u 10 u 
Vinyl chloride 75-01-4 µg/L 10 u 10 u 
Chloroethane 75-00-3 µg/L 10 u 10 u 
Methylene chloride 75-09-2 µg/L 10 u 10 u 
Acetone 67-64-1 µg/L 10 u 10 u 
Carbon disulfide 75-15-0 µg/L 10 u 10 u 
1, 1-Dichloroethene 75-35-4 µg/L 10 u 10 u 
1, 1-Dichloroethane 75-34-3 µg/L 10 u 10 u 
1,2-~ichloroethene (total) 540-59-0 µg/L 10 u 10 u 
Chloroform 67-66-3 µg/L 10 

I 
u 10 u 

1,2-Dichloroethane 107-06-2 µg/L 10 u 10 u 
2-Butanone 78-93-3 µg/L 10 u 10 u 
1, 1, 1-Trichloroethane 71-55-6 µg/L 10 u 10 u 
Carbon tetrachloride 56-23-5 µg/L 10 u 10 u 
Bromodichloromethane 75-27-4 µg/L 10 u 10 u 
1,2-Dichloropropane 78-87-5 µg/L 10 u 10 u 
cis-1,3-Dichloropropene 10061-01-5 µg/L 10 u 10 u 
Trichloroethene 79-01-6 µg/L 22 22 

Dibromochloromethane 124-48-1 µg/L 10 u 10 u 
1, 1,2-Trichloroethane 79-00-5 µg/L 10 u 10 u 
Benzene 71-43-2 µg/L 10 u 10 u 
trans-1 ,3-Dichloropropene 10061-02-6 µg/L 10 u 10 u 
Bromoform 75-25-2 µg/L 10 u 10 u 
4-Methyl-2-pentanone 108-10-1 µg/L 10 u 10 u 
2-Hexanone 591-78-6 µg/L 10 u 10 u 
Tetrachloroethene 127-18-4 µg/L 10 u 10 u 
1, 1,2,2-Tetrachloroethane 79-34-5 µg/L 10 u 10 u 
Toluene 108-88-3 µg/L 10 u 10 u 
Chlorobenzene 108-90-7 µg/L 10 u 10 u 
Ethyl benzene 100-41-4 µg/L 10 u 10 u 
Styrene 100-42-5 µg/L 10 u 10 u 
Xylenes (Total) 1330-20-7 µg/L 10 u 10 u 

EVALUATION: 
1. Field splits are not evaluated for precision if both results are non-detect. 
2. If both sample results are >5*DL the RPD is used for evaluation. 

3. If either sample result is <5*DL the DIF is used for evaluation. 
4. All positive results have exhibited acceptable precision. 

7/31/95, 12:56 PM 

Shaded areas indicate changes by the validator. 
40378DST.XLS, VOLATILES FIELD SPLIT 

-
RPD DIF DL 

µg/L 

0 10 
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SDG: LK4561-LAS 

LAT A No.: VB403. 78 

Analyte 

Acetone nf20 

Benzene nf 50 

Toluene nf200 

PNO-DVF-017, R2 

96134Y6 .•. ""' 
7bGC/MS ORGANICS 

DATA VALIDATION CALCULATION SPREADSHEET 

VOA RELATIVE RESPONSE FACTOR 

Response for 
Analyte 

of Interest 

9707 

217132 

1128234 

Cone. of Area of 
Internal Internal 

Standard Standard 

50.00 48709 

50.00 205083 

50.00 200342 

40378GMSJ<LS, RRF 
7/31/95, 2:54 PM 

Date: 31-Jul-95 

Validator: BJ MORRIS 

Cone. of 
Analyte 

of Interest RRF 

20.00 0.498 

50.00 1.059 

200.00 1.408 

caoc 21 A 



96134Y6. l ,GC/MSORGANICS 
DATA VALIDATION CALCULATION SPREADSHEET 

SDG: LK4561-LAS 

LAT A No.: VB403. 78 --------

RELATIVE STANDARD DEVIATION 

Date: 31-Jul-95 

Validator: BJ MORRIS . 

RELATIVE STANDARD DEVIATION 

RRF1 Analyte: Chloromethane RRF2 Analyte: Acetone. 

1.7 0.558 

1.85 ~ STDEV ~ 0.498 

1.925 ·0.1057 0.673 1 7 

1.844 0.426 

1.984 0.737 

RELATIVE STANDARD DEVIATION 

RRF3 Analyte: Chloroform 

3.119 

3.155 ~ STDEV 

3.25 0.0506 3 

3.15 

3.141 

PNO-DVF-017, R2 

RRF4 

0.876 

~ 0.894 

0.964 6 

0.905 

0.9 

40378GMS.XLS, RSD 
7/31/95, 2:54 PM 

~ STDEV [;] 0.1267 8 9 

RELATIVE STANDARD DEVIATION 

Analyte : Styrene 

[;;] STDEV ~ 0.0333 8 7 

000028 



96 I 3li~6. GC/MS ORGANICS 
DATA VALIDATION CALCULATION SPREADSHEET 

SDG: LK4561-LAS 

LAT A No.: VB403. 78 

Date: 31-Jul-95 

Validator: BJ MORRIS 

VOA PERCENT DIFFERENCE 

Analyte 

Vinyl Chloride 

Bromoforni 

Carbon Tetrachloride 

Chlorobenzene 

PNO-DVF-017, R2 

Initial Continuing 
Calibration Calibration 

Average RRF Average RRF 

1.874 1.950 

0.408 0.444 

0.501 0.454 

1.011 0.902 

40378GMS.XLS, %D 
7/31/95, 2:54 PM 

%D 

4.1% 

8.8% 

9.4% 

10.8% 

000029 



9613446.. GC/MS ORGANICS 
DATA VALIDATION CALCULATION SPREADSHEET 

SDG: LK4561-LAS 

LAT A No.: VB403. 78 

Date: 31-Jul-95 

Validator: BJ MORRIS ----------

Analyte 

Toluene-dB 

Bromofluorobenzene 

PNO-DVF-017, R2 

VOA SURROGATE RECOVERY 

surrogate 
result 

50.62 

45.40 

surrogate 
added 

50.00 

50.00 

40378GMS.XLS, SURROGATE 
7/31/95, 2:54 PM 

%R 

101.2% 

90.8% 

000030 



96 I 3li46~ GC/MS ORGANICS 
DATA VALIDATION CALCULATION SPREADSHEET 

SDG: LK4561-LAS 

LAT A No. : VB403. 78 

MATRIX SPIKE RECOVERY (MS/MSD) 

-----------

Analyte Sample ID 

Trichloroethene B0FKD1 

Benzene B0FKD1 

PNO-DVF-017, R2 

MS MSD Sample 
Result Result Result 

76.00 72.00 22.00 

50.00 48.00 0.00 

40378GMS.XLS, MS, MSD %R 
7/31/95, 2:54 PM 

Date: 31-Jul-95 

Validator: BJ MORRIS 

Spike 
Added MS%R 

50.00 108.0% 

50.00 · 100.0% 

·000031 

MSD%R 

100.0% 

96.0% 



SDG: LK4561-LAS 

LAT A No. : VB403. 78 

96 I 3~t46 .. ,:, . GC/MS ORGANICS 
DATA VALIDATION CALCULATION SPREADSHEET 

RELATIVE PERCENT DIFFERENCE 

Date: 31-Jul-95 

Validator: BJ MORRIS ---------

Analyte 

Trichloroethene 

Benzene 

PNO-DVF-017, R2 

Sample ID 

B0FKD1 

B0FKD1 

MS%R 

108.0% 

100.0% 

40378GMS.XLS, RPO 
7/31/95, 2:54 PM 

MSD%R 

100.0% 

96.0% 

RPO 

7.7% 

4.1% 

000032 



SDG: LK4561-LAS 

LAT A No.: VB403. 78 

Analyte 

Trichloroethene (-KD1) 

Acetone (-KD6) 

PNO-DVF-017, R2 

GC/MS ORGANICS 
DATA VALIDATION CALCULATION SPREADSHEET 

RESULTS CALCULATIONS FOR VOA WATER SAMPLES 

Area of 
the Quant 
Ion for the 
Analyte of 

Interest 

32910 

3892 

Area of Amount of 
the Quant Internal 
Ion for the Standard Relative 

Internal added Response 
Standard (ng) Factor 

178234 250.00 0.424 

50821 250.00 0.677 

40378GMSJ<LS, VOA WATER 
7/31/95, 2:54 PM 

Volume of 
Water 
Purged 

(ml) 

5.00 

5.00 

- ~ 

Date: 31-Jul-95 

Validator: BJ MORRIS 

Dilution ·cone 
Factor (µg/L) 

1.00 21 .77 

1.00 5.66 



···-· .. ---------- - -

9613446~2802 

Laboratory Case Narrative 
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9613446.2803 

Lockheed Analytical Services Log-in No . : L4561 /L4597 
Quotation No . : Q400000-B 

SAF: 895-052 
Document File No.: 0520596/0525596 

WHC Document File No. : 222 
SDG No.: LK4561 

Page5 

CASE NARRATIVE 
ORGANIC ANALYSES 

Analytical Method CLP 3/90 Volatiles 

This data package contains the volatile organic constituents results for the sample collected 
on May 18 and 23, 1995 and received at Lockheed Analytical Services on May 20 and 25, 
1995. The samples and the corresponding laboratory control number can be found on the 
Method Blank Summary Form IV. 

SDG No.: L4561 

Login No.: L4561 /L4597 

The associated samples were analyzed in two analytical batches. The instrument tunes, initial 
and continuing calibrations were within QC criteria. 

Analytical Batch 052495-8260-D 1 

Holding Times 

The samples were analyzed within the required holding time on May 24, 1995. 

Surrogate Recoveries 

Surrogate recoveries were within QC limits. 

Matrix Spike (Ms)/Matrix Spike Duplicate (MSD) 

Sample BODKD 1 (L4561-5) was the native sample for L4561-5 MS/MSD. Compound 
recoveries were within QC limits in the Matrix Spike (MS) and Matrix Spike Duplicate (MSD). 
The Relative Percent Differences (RPDs) between the MS and MSD were within QC limits. 
Target compound Acetone was detected in the MS along with the spiked compounds. 

Method Blank 

There were no target compounds and Tentatively Identified Compounds (TICs) detected in the 
Method Blank (MB). 

Internal Standard 

All internal standard area counts and rete11tion times were within QC limits for all associated 
samples analyzed. 

000035 



Lockheed Analytical Services 

Sample Results 

Log-in No.: L4561 /L459-7 
Quotation No. : O400000aB 

SAF: B95-052 
Document File No.: 0520596/0525596 

WHC Document File No.: 222 
SDG No.: LK4561 

Page6 

Target compounds were detected in the associated client sample analyzed but no TICs were 
detected. 

Analytical Batch 052695-8260-D 1 

Holding Times 

The samples were analyzed within the required holding time on May 26, 1995. 

Surrogate Recoveries 

Surrogate recoveries were within QC limits. 

Matrix Spike {Ms)/Matrix Spike Duplicate {MSD) 

Refer to analytical batch 052495-8260-D 1 for the associated Matrix Spike (MS) and Matrix 
Spike Duplicate (MSD) results. 

Method Blank 

There were no target compounds and Tentatively Identified Compounds (TICs) detected in the 
Method Blank (MB). 

Internal Standard 

The internal standard area counts and retention times were within QC limits for all associated 
samples analyzed. 

Sample Results 

Target compound Acetone was detected in sample BODKD6 (L4597-2). There were no TICs 
detected in the associated client samples analyzed. 

Prepared By 
-Patricia Lonergan 

June 26, 1995 

000036 



Chain-of-Custody Information 
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--

L~s,1 Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 
Page _I_ of _I_ 

Data Turnaround -
Collector Company Contact Telephone 

0 Priority 

~- cec ) A. - £,,7,:..-:., , Bob Raidl (509) 372-9641 • Normal 

Project Designation 
, 

Sampling Location SAF No. 
100-FR-3 Groundwater - Round 7 100 F B95-052 

Ice Chest ~,;--:--.. _ 
El)-~ 

Field Logbook No. Method of Shipment 
·- ~F-/ 1u~d Federal Express t;·f°frr, I ~ .- - \ 

Shipped To Offsite Property No. Bill of Lading/ Air Bill No. 
Lockheed WCJS -0 - 0dC'C! -3 0 ~ Cf Q C/(i; ,"".J.<../..,1; -.h/2) 
Possible Sample Hazards/Remarks Preservation 

HNO, Cool 4°C HCI HNO, Cool 4°C Cool4°C HNO, IICI 

Type of Container "..D 
PIG PIG Gs PIG G PIG PIG G~ 

No. of Conlainer(s) 
I I 3 5 I I I 

:.,../ 
3 -i:: 

Special Handling and/or Storage 
Volume -

Maintain samples betwe_en 2°C and 6°C. IL 500mL 40mL IL IL 20mL IL 40~ 
ICP Metals- Anion., (IC) • 

VOA-TCL Gross Tritium, Activity ICP Metals- VOAo:) 
TAL. AA P , Cl, SO,, TAL. AA 
Metals-As , PO, , NO,, Alpha , C-14 Scan 

Metals-As, TCLc::J 
SAMPLE ANALYSIS Pb. NO, . Gross Pb . 

a.... 
(Unfiltered) Beta , (Fi ltered) 

Sr-90 
' 

Sample No. Matrix• Date Sampled Time Sampled 

B0FKDI w ~ - lo ''7~~ ~~ '{- _><:. X _>\ __.)( .A 
B0FKD2 w c:--15 -5,~ \'4d"<i X 
B0FKD5 w ~ - J~ -5·, \4d-9 X 

l SPECIAL INSTRUCTIONS Matrix • 
CHAIN OF POSSESSION Sign/Print Names Sample analysis for PO., NO2 , and NO, by EPA 300.0 is being requested for information .. _: . s • Soil 

Relinquished B~ ~ Dateffime ~,~ <5',t_C Datc/fime (!5J?(J only . The ERC Contractor aclmowledges that the 48-hour holding time will not be met. SE • Sediment 

' O~o~ 
SO - Solid • 

(! );'.:)I'.. 0 --n ,./½ <.-- J.Z ,,A If,,-,.-; ~ / <j...;; \- SL - Sludge 

~-/;r~( ~ c . Dateffime 0 9c> O ,Received By Date/Time 
W a Water 

' 0 a Oil 

~ _,4 J-l('oJ <,-19-<; {-" I A .. Air 
ns ""' Orum Solids 

Relinquished By - Dateffime Received By Date/Time DL = Orum Liquids 

?~ 0 T = Tissue ·- WI ~ Wipe - Relinquished By ~ 
Date/Time Received By Date/Time L - Liquid 

\.. 
V ;. Vcgctatio11 ,_ - X - OU1cr · 

~ 
LABORATORY u.edr( 

j )(1.(_<,,\. 

Title Date/Time C::, 
<' Ci.( r rr1 /),,✓-. I 

SECTION .Jn.,,, ,,,,/ p ..::; .. ) c; -9\-/ /. ·oo /.J ,:z_.., -
\... FINAL SAMPLE Disposal Method I Disposed By Date/lllme ' c~ DISPOSffiON :j 



-

L4sqi Page _ l _ of _ I_ 
Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST . 

Data Turnaround -
D Priority 

Collector 

'1' 
Company Contact Telephone • Normal ( -~ •· • • 1 ~ Bob Raidl (509) 372-964 1 

Project Designation Sampling Location SAF No. 

I J00-FR-3 Groundwater • Round 7 100 F 895-052 

Jee Chest No. • •. <:- i55~'f1) Field Logbook No. 
. ~.---1 Method of Shipment 

c1< -10 f _ - :. / . ·-
, . 

Federal Express j , ,--=-L I .. - , , 
Shipped To Offsite Property No. 

wc.1<;- 0 -O r;JCf.l -3 l 
Bill of Lading/ Air Bill No. 

Lockheed u Cf[] Lf G_),:},, ~ <-~ '{ l. j 

Possible Sample Hazards/Remarks Preservation HNO, Cool4°C HCI HNO, Cool 4 °C Cool 4°C HNO, IICI 

Type of Container PIG P/G Gs PIG G PIG PIG ~ 
No. of Container(s) 

I I 3 5 I I I 
~ 

3 ...i::-
Special Handl ing and/or Storage 

Volume -Maintain samples between 2°C and 6°C. IL 500mL 40mL IL IL 20mL IL 4ofit' 
JCP M etals· Anioni OC) · VOA-TCL Gross Tri tium, Activity ICP M etals· 

VO~ TAL. AA P , C l, SO,, 
Alpha, C-14 Scan TAL. AA 

TCLc:3 Metals-As , PO., NO, , Metals-As , 
SAMPLE ANALYSIS Pb . NO, . Gross Pb . -...J 

(Unfiltered) Beta, (Piltered) 

Sr-90 

Sample Nu. Matrix• Date Sampled Time Sampled 

' 
,· 

' - - ,- . - ,. 
' I~ - .. ·1 ' B0fKD3 w ·, --+· , i .. 

- ~ .... .. ' 
I 

w -~ 
~~ ;- \ j ,">;-,:·_ .. -~-B0FKD4 ,._ 

' , . 

- . , ... ~ . ) ,- I-:::.. - . - '- } . B0FKD6 w ' •. , , '-- > 

l SPECIAL INSTRUCTIONS Matrix• 
CHAIN OF POSSESSION Sign/Print Names Sample analysis fo r PO, , NO2 , and NO, by EPA 300.0 is being requested for information 

I .• . .,: ... :,:/ s - Soil 

Relinquished By ;-½•~ Dateffime 1J!!:vgk %:Zr1,,v Date/Time 7 '}/ f only. The ERC Contractor acknowledges that the 48-hour hold ing time will not be met. SE - Sediment 

\\ ,:: SO - Solid • 
/) • ,? - (..,..: , s-- • . . - / { /. -- ~~3---,r SL - Sludge · 

\ !. 
- I -;- •,-_ • (. ..:.,-., •- ,' ,.. ( • ' ;_ '.\ • , ',' - \ 

W - Water 

~~ 2&51&-- Dateffime [)(t/ C) / Received By Dateffime 0 • Oi l ... 
',L. 1//, '/ .,/. ..Jh_ . ~ ,}C/- f J 

A • Air 
DS - Drum Solids 

; 
,Relinqu1sncd By 0 Dateffime Received By Dateffime DL ~ Drum Liquids 

~ 
T ., Tissuc 

~ WI • Wip: 

Relinquished By C.:> Date/Time Received By Dateffime L • Liquid 

\.~ V --= Vc:gctatiou 
X - Olhcr 

~ ... LABORATORY Received By ~ Tille Date/Time I 
(.., SECTION ~c,-___-t) L(__ c.. l ,.., j , •·· - S'- 2 ~- ~ S- c.J 1c.D 
(., FINAL SAMPLE Disposal Method Disposed By Date/Time ' - \ DISPOSffiON j 

( \ 



Supplemental Information 
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9613446. GC/MS ORGANICS 
DATA VALIDATION CHECKLIST 

INFORMATION REQUEST FORM {IRF) 

To: Jeanette Duncan, WHC/BHI Date: 31-Jul-95 ----------

PROJECT NAME: 100-FR-3 ROUND 7 

SDG NUMBER: LK4561-LAS 

LATA NO.: VB403.78 1------------------------11 
LABORATORY: LAS 

CASE NUMBER: NIA 

ANALYSIS METHOD: Volatile Organic 

ANALYSIS DATE: 5/24 & 5/26 

ITEM(S) MISSING: 

Comments: The laboratory has used the 'M"'ong sample number in the 

volatile organic section. All sample numbers begin v.Ath "BOD-" instead of "B0F--". This 

problem effects all aspects of this section from the lab case narrative to the matrix spike 

summary. Please provide corrected pages from the lab. 

RETURN TO LATA 

Attention: BJ MORRIS 

INFORMATION RECEIVED FROM WHC (INITIALS/DATE): fJi1 8- / -9<" 
INFORMATION ACCEPTABLE?: YES 0 NO 0 

If NO is checked, send -anew LIRF to request additional information. 

PNO-DVF-017, R2 
40378GMS.XLS, LIRF-1 

7/31/95, 2:57 PM 



08/ 01 / 95 12 : 18 WHC HASM 345HLS 

Bechtel Hanford, Incorporated 
Data Management and Validation 

Commercial FAX# (509) 372-2106 

Company Name: Los Alamos Technical Associates 

Contact Name: Marsha Webb 

FAX Number: 943-6740 Telephone Number: 943-0244 

Sender: Jeanette Duncan 

Comments: 

Marsha. 

14)001· 

Pl~ase see the attached letter of correction from Lockheed and your associated 
information request. ERC considers this method of correction acceptable. If you 
have any questions, please contact me immediately upon receipt of this fax.. 

Thanks, 

Jeanette 

a I 

Number of Pages (Including Coversheet): 3 

Date Sent: 8/01/95 

If there are 8fff probl8115 with th i s tranM1lsalon, pleuse call 
:,.ending party on (509) 372·3395. 

0000,12 
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9613446.2811 
I4'0kbttd Br.vin,nn-.il Sy,lla & ~ C... 
lo:kbcedAua1JticelS~ . 
91S Xelly 1._ Ilriw Lu Veg111. N~ 89119--37QS 
~ 10.2-361--0220 I00-31l2-7605 l'attimiJc 70'2-361--111"6 ... 

LOCKHIE/1!D MARTI~ ~ 

Bechtel Hanfonl, Inc. 
345 Hills Street 
P.O. Box 969 
Richland. WA 99352 

August 1, 1995 

A~TION: Ms. Doris Ayres 

SUBJECT: SDG LK4!61, SAF No. B950S2, sample Identification ·error 

Dear M~. A_yrcs: 

This is in reference to our conversation today concerning the incorrect sample 
identifications indicated in the volatile section of the final report; the correct sample 
identifications are as follows: 

BODKD l should be indicated as BOFKD I 
B0DKD3 should be indicatm as BOFKD3 
BODKDS should be indicared as BOFKD5 
BODKD6 should be indicated as BOFKD6 

If you should have any questions concerning this information, please do not hesitate to 
call Karen Germann at (702) 361-3955 at extension 326. In the event that Karen is• not 
available, please contact me at extension 326. 

cc: IC,athleen Hall 
Karen Germann 
CSR File 

SlHStC WSVH ::>HM 

Sincerely, 

~6-1-~ 
Mary B. Ford 
Client Services Manager 

90TZ ZLC 6os.g, · oz: ZT S6/l0 / 80 
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' . 9613446102812 

END OF PACKAGE 
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