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Lockheed Environmerital Systems & Technologies Co. 
Lockheed Analytical Services 

0044286 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 T Telephone 702-361-0220 8~582-7605 Facsimile 702-361-8146 ~ 

L o· C K HEED MA R T I ii_;,f"-• 

Ms. Joan Kessner 
Bechtel Hanford, Inc. • 
345 Hills 
P.O. Box 969 
Richland, WA 99352 

RE: Log-in No.: 
Quotation No.: 
SAF: 
Document File No.: 
BHI Document File No.: 
SDG No.: 

· August 3_1, 1995 

The attached data report contains the analytical results of samples that were ·submitted to 
Lockheed Analytical Services on July 29, 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. Samples were not received in time to meet the 
analytical holding time requirements. Method 180.1 Turbidity and Method _300.0 Nitra·te, 
Nitrite and Ortho Phosphate were received out of holding time. 

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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' Lockheed Analytical Services Log-in No.: L5015 
Quotation No.: O400000-B 

SAF: 895-069 
· Document File No.: 0729596 
WHC Document File No.: · 254 

SDG No.: LK5015 
Page 1 · 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by th~ 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 pac_kage has b!:3en authorized by the Laboratory Manger or a designee , as 
verified by the following signature ." 

cc: Client Services 
Document Control 

r=-·~ 
Kathleen M. Hall 
Client Services Representative 
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Lockheed Analytical Services Log-in No.: L5015 
Quotation No.: O400000-B 

SAF: B95-069 
Document File No.: 0729596 

WHC Document -File No·.: ·254 
SDG No.: LK5015 

. CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

· Page 2 · 

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 
One water sample was received for LK5015 and analyzed in batch 729 bh for selected 
analytes as requested on the chain of custody. Quality control analysis was 
performed on the following sample: 

Client ID LAL# 

BOG866 L5015-4 

BOG866 L5015-3 

I 

Method 

DUP, MS 180.1 Turbidity 

DUP, MS 300.0 Chloride, Fluoride, Nitrate-Nitrogen, 
Nitrite-Nitrogen, Orthophosphate and Sulfate 

Holding Time Requirements 
• All samples were analyzed within the method-specific holding times with the exception 

of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were 
received outside of holding time. All associated samples are flagged with an "H". 

• 
Method Blanks 
The concentration levels of all the requested arialytes 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 

August 2, 1995 
Date 
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Lockheed Analytical Services Log-in No.: L5015 
Quotation No.: O400000-B 

SAF: 895-069 
· Document File No.: 0729596 
WHC Document File No.: · 25.4 

SDG No.: LK5015 
Page 3 · 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS on_ly). initial and continuing calibration verification, initial 
and continuing calibration blan~s, 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 

• One water sample for total metals analysis by EPA Method 6010. The samples were 
prepared as LAS Batch 729BHT and analyzed for selected analytes as requested on the 
chain of custody. Sample BOG866 (L5015-2) was used for matrix spike and duplicate 
and serial dilution. All data flags due to the performance of the above-mentioned QC 
are also associated with every sample digested with this_ batch. 

Holding Time Requirements 

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

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 

Nalini Prabhakar 08/11 /95 

Prepared By · Date 

007 



• 

Lockheed Analytical Services Log-in No.: L5015 
Quotation No.: 0400000-B 

SAF: 895-069 
Document File No.: 0729596 

WHC Document File No.: · 254 
SDG No.: LK5015 

Pag·e 4 · 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

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

Preparation and Analysis Requirements 

• One water sample for dissolved metals analysis by EPA Method 6010. As the 
measured turbidity of the sample was less than 1 NTU, it was batched as 729BHD for 
selected dissolved analytes as requested on the chain of custody. Sample BOG867 
(L5015-12) was used for matrix spike and duplicate and serial dilution. All data flags 
due to the performance of the above-mentioned QC are also associated with every 
sample digested with this batch. 

Holding Time Requirements 

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

Internal Quality Control 

• All internal quality control were within acceptance limits with the following exceptions: 

• In the analysis of calcium, the percent difference of serial dilution slightly exceeded the 
10% control limit. This may be due to physical interferences. All calcium results for 
the associated samples are flagged with an "E" . 

Sample Results 

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

"P" ICP-AES . 

Nalini Prabhakar 08/11 /95 

Prepared By Date 
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· Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: L5015 
Quotation No.: O400000-B 

SAF: 895-069 
Docl,Jment File No.: 0729596 

WHC Document -File No.: · 254 
SDG No.: LK5015 

Page 5 · 

The routine calibration and quality control {QC) 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. 

NOTE: Chemical recoveries and minimum detectable activities (MDAs )can be found 
on the preparation sheets and calculation sheets on the attached raw data for 
each method. 

Holding Time Requirements 

All . holding times were met. 

Analytical Method Isotopic Uranium 

The isotopic uranium analysis was performed using standard operating procedure (SOP), LAL-
91-SOP-0108. The samples were analyzed in workgroup 26719. No problems were 
encountered during analysis and all QC criteria were met. No re-analyses were performed. 

Analytical Method Gamma Spectrometry 

The gamma spectrometry analysis was performed using SOP, LAL-91-SOP-0063. The 
samples were analyzed in vitorkgroup 23498 . No problems were encountered during the 
analysis and all QC criteria were met. No re-analyses were performed. 

Analytical Method Gross Alpha/Beta 

The gross alpha/beta analysis was performed using SOP, LAL-91-SOPs0060. The samples 
were analyzed in workgroup 25-854'. . No problems were encountered during analysis and all 
QC criteria were met with the following exception: The alpha matrix spike {MS) recovery was 
out of QC criteria. Because duplicate {25854DUP1) and sample BOG866 {L5015-5) activities 
were below the MDA data quality is not believed to be affected. No re-analyses were 
performed. 
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Lockheed Analytical Services 

Analytical Method Strontium~90 

Log-in No.: L50_15 
Quotation No.: O400000-B 

SAF: B95-069 
Doc1,1ment File No.: 0729596 

WHC Document File No.: · 254 
SDG No.: LK5015 

Pag·e 6 · 

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196 . .The samples were 
analyzed in workgroup 25855. No problems were encountered during the analysis and all QC 
criteria were met. No ~e-analyses.were performed. 

Analytical Method Carbon-14 

The carbon-14 analysis was performed using SOP, LAL-93-SOP-0209. The samples were 
analyzed in workgroup 26505. No problems were encountered during the analysis and all QC 
criteria were met with the following exception: The MS recovery was out of QC criteria. 
Because all other QC criteria were met data quality is not believed to be affected. No re­
analyses were performed. 

Analytical Method Tritium 

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were 
analyzed in workgroup 25853. No problems were encountered during analysis and all QC 
criteria were met. No re-analyses were performed. 

Andrea Tippett 
Prepared By 

August 31, 1995 
Date 
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Lockheed Analytical Services 
DATA QUALIFIERS FOR INORGANIC ANALYSES 

[Revised 08/28/92] 

For U~e 6ri. the <Amtlyticalnata Reporfutg Forrris :v . 

For CLP Anal.yses Only - Reported value is less than the contract required detection 
limit (CRDL). but greater than or equal to the instrument d·etection limit (IDL) . 

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

I 

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. 

.... -•- : )t ~;i-:u;~ t>ri iije Qt: _Data Reporting -Forms --

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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Lockheed Analytical, Servi~es 
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES 

[Revised 08/28/92] 

For Us~ ~ri t1i~<~alyti6d>D;fu ::a.~pditfug Fo~? . ;>/.< . 
:·){•:-•--•: ... 

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 (!\IDA). 

Presenc;e of high TDS_ in sample required reduction .of sample size which 
increased the MDA . 

. Constituent detected in the diluted sample. 

Constituent concentration exceeded the calibration or attenuation curve range. 

For Alpha Spectrometry Only-- FWIW exceeded acceptance limits. 

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

Chemical yield exceeded acceptance limits. 
. . . .. .·Fo;lJse Jti the 

.. I);~ R;porlllig Fo~ QC 

QC data (i.e., percent recovery data for laboratory control standard and matrix 
spike; and RPO for replicate analyses) exceeded acceptance limits. 

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

-

The RPO 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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L5015-1 
TEMP 2 
Location: 
Water 

L5015-2 
TEMP 2 
Location: 
Water 

L5015-3 
TEMP 2 
Location: 
Water 
Water 
-Water 
Water 
Water 
Water 

L5015-4 
TEMP 2 
Location: 
Water · 

L5015-5 
TEMP 2 
Location: 
Water 
Water 
Water 
Water 

L5015-6 

• TEMP 2 
Location: 

L5015-7 
TEMP 2 
Location: 

L5015-8 
TEMP 2 
Location: 

9613½Lf5. 1257 Re'J :s-eJ 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Aug 05 1995, 07:14 am 

Login Number: L5015 
Account: 596 Bechtel Hanford, Inc. * Richland, WA * Project: BECHTEL-HANFORD Bechtel Hanford Project 

BOG8.66 27-JUL-95 29-JUL-95 . 

157 
1 s SCREENING Hold:23-JAN-96 

BOG86~i. . . 27-JOL-95 29-JUL-95 . · .·. 

133 
1 s 6010 ICP METALS Hold:23-JAN-96 

BOG866 . 27-JUL-95 29-JUL-95 

156-019 
1 s 300.0 CHLORIDE Hold:24-AUG-95 
1 s 300.0 FLUORIDE Hold:24-AUG-95 
1 s 300.0 NITRATE Hold:29-JUL-95 
1 s 300.0 NITRITE Hold:29-JUL-95 
1 s 300.0 PHOSPHATE Hold:29-JUL-95 
i s 300.0 SULFATE Hold:24-AUG-95 

BOG866 27-JUL-95 29-JUL-95 

RFG19-103C 
1 s 180.1 TURBIDITY Hold:29-JUL-95 

BOG866 27-JUL-95 29-JUL-95 

142 
1 s GAMMA SPEC LAL-0063 Hold:23-JAN-96 
1 s GR ALP/BETA LAL-0060 Hold:23-JAN-96 
1 s SR-90 LAL-0196 Hold:23-JAN-96 
1 s U-ISOTOPIC LAL-0108 Hold: 23.-JAN-96 

BOG866 27~JUL-95 29-JUL-95 

142 

BOG866 27-JUL-95 29-JUL-95 

156-022F . 

BOG866 27-JUL-95 29-JUL-95 

156-022F 

Page 1 

28-AUG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 
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L5015-9 
TEMP 2 

061 "llJ~\5 '15er '7~ . hn ¥: ,. k. o 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT . (lnOl} 
Aug 05 1995, 07:14 am 

Login Number: L5015 
Account: 596 Bechtel Hanford, .Inc. * Richland, WA 
Project: BECHTEL-HANFORD .Bechtel Hanford Project _. 

BOG866 27-JUL-9.5 29-JUL-95 

Location: 156-022F 

L5015-10 BOG866 2 7-JUL-.9 5 2 9-JUL-9 5 
TEMP 2 
Location: 156-022F 

L5015-11 BOG866 27-JUL-95 29-JUL-95 
TEMP 2 
Location: 156-012 

· ·water 1 S C-14 LAL-0209 Hold:23-JAN-96 
Water 1 S TRITIUM(H3) LAL-0066 Hold:23-JAN-96 

-L5015-12 
TEMP 2 
Location: 153 
Filt H20 15 s 

L5015-13 
Location: 
Water 1 s 
Water 1 s 
Water 1 s 

BOG867 

6010 ICP METALS 

REPORT TYPE 

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

27-JUL-95 

Hold:23-JAN-96 

29-JUL-95 

Page 2 

Signature: 

Date: 

29-JUL-95 

29-JUL-95 

B- k' - ~ t::<.. ~ 

28-AUG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 



L5015-1 
TEMP 2 
Location: 
Water 

L501.5-2 
TEMP 2 
Location: 
Water . 

L5015-3 
TEMP 2 
Location: 
Water 
Water 
Water 
Water 
Water 
Water 

L5015-4 
TEMP 2 
Location: 
Water 

L5015-5 
TEMP 2 
Location: 

. Water 
- Water 

Water 
Water 

L5015-6 
• TEMP 2 

Locatic;m: 

L5015-7 
TEMP 2 
Location: 

L5015-8-
TEMP 2 

. Location: 

96l3~~J51!~~-;s-ei. 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jul 31 1995, 02:13 pm 

Login Number: L5015 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

.. . . . 

BOG866 . 27-JUL-95 29-JUL-95 

157 
1 s SCREENING Hold:23-JAN-96 

BOG866' ·, ·····• 27~~-9-5 29-JUL-95 

RAD156-05 
1 s 6010 ICP METALS Hold:23-JAN-96 

BOG866 ·2.1~JUL-95 29-JUL-95 

157 
1 s 300.0 CHLORIDE Hold:24-AUG-95 
1 s 300.0 FLUORIDE, Hold:24-AUG-95 
1 s 300.0 NITRATE Hold:29-JUL-95 
1 s 300.0 NITRITE Hold:29-JUL-95 
1 - s 300.0 PHOSPHATE Hold:29-JUL-95 
1 s 300.0 SULFATE Hold:24-AUG-95 

BOG866 27--JUL-95 29-JUL-95 

160 
1 s 180.1 TURBIDITY Hold:29-JUL-95 

BOG866 27~JUL-95 2.9-JUL-95 

157 
1 s GAMMA SPEC LAL-0063 Hold:23-JAN-96 
1 s GR ALP/BETA LAL-0060 Hold:23-JAN-96 
1 s SR-90 LAL-0196 Hold:23-JAN-96 
1 s U-ISOTOPIC LAL-0108 Hold:23-JAN-96 

BOG866 .27-JUL-95 2.9-JUL-95 

157 

BOG8 _66 - 27;;;..JUL-95 '29-JUL-95 

157 -

BOG866 . _ 27--JUL~95 2.9-JUL-95 

157 

Page 1 

-28-AVG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 

2.8-AUG-95 
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L5015-9 
TEMP 2 
Location: 

L5015-10 
TEMP 2 
Location: 

L5015-11 
TEMP 2 
Location: 
Water 
Water 

L5015-12 
TEMP 2 
Location: 
Filt H20 

L5015-l.3 
Location: 

* 
Water 
Water 
Water 

. 96 ~ 3yti5lt 1260 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
Jul 31 1995, 02:13 pm 

Login Number: L5015 
Account: 596 Bechtel Hanford, Inc. * . Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

157 

157 

157 
1 s 
1 s 

153 
15 s 

1 s 
1 s 
1 s 

B0G866 .27-JUL-95 

B0G866 27-JUL-95 

B0G866 27-JUL-95 

C-14 LAL-0209 Hold: 23-JAN_-96 
TRITIUM(H3) LAL-0066 Hold:23-JAN-96 

B0G867 

6010 ICP METALS 

REPORT TYPE 

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

27-JUL-95 

Hold:23-JAN-96 

29-JUL-95 

Page 2 

Signature: 

29-JUL-95 

2.9-JUL-95 

29-JUL-95 

29-JUL-95 

29-JUL-95 

. 28-AUG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 

28-AUG-95 

I , I 

f·Jl-'1~ Date: 



96 ~ ~~~Js.1 @1: ~·; S-e J 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT .( ln0 1) 
Jul 31 1995, 08:42 am 

Login Number: L5015 
Account: 596 Bechtel Hanford, Inc. * Richland, WA ,r Project: BECHTEL-HANFORD Bechtel Hanford Project 

L501$. ~+:•:•?•ttt II<U:••····· TEMP 2 
Location: 157 
Water 1 S SCREENING Hold:23-JAN-96 

L50l,'$jf~ r:u ·: ,•••:1:J(}GS§~/•·•· :~:tt i:.:JQ!i-£~? .. 29~Jllt;~ ~~• <28-AUG-95 
TEMP 2 
Location: RAD156-05 
Water 1 S 6010 ICP METALS 

LS0.15:f J t'. 
TEMP 2 
Location: 
Water 
Water 
Water 
Water 
Water 
Water 

'··•••·•··· <<: :. •aP..G:S6E> •: > /·.• 
RAD156-05 

1 S 300.0 CHLORIDE 
1 S 300.0 FLUORIDE 
1 S 300 •. 0 NITRATE 
1 S 300.0 NITRITE 
1 . S 300.0 PHOSPHATE 
1 S 300.0 SULFATE 

tsoi:s~4? ... aQti86~' .. 
TEMP 2 
Location: 133 
Water 1 S 180.1 TURBIDITY 

LS0is:;;:i5 . 
TEMP 2 
Location: 
Water 
Water 
Water 
Water 

• ~~~~;§: ; 

157 
1 
1 
1 
1 

Location: 157 

;t5015~7 
TEMP 2 
Location: 157 · 

:LSdt?:--.~·•::··: ·t•t: 
TEMP 2 
Location: 157 

S GAMMA SPEC LAL-0063 
5 GR ALP/BETA LAL-0060 
S SR-90 LAL-0196 
SU-ISOTOPIC LAL-0108 

a0Ga96 

Hold:23-JAN-96 

•>••r:•. z7:±®Lii.~S .>Z.$i .:rt$+~p · \ 2s,AuG-9s 

Hold:24-AUG-95 
Hold:24-AUG-95 
Hold:29-JUL-95 
Hold:29-JUL-95 
Hold:29-JUL-95 
Hold:24-AUG-95 

•• : 2?'tb1tJLf,9.S .· 29-JU:t~gs 

Hold:29-JUL-95 

:t: 27.;;JOL;..;9;5 . 29-JtlL~$5 

Hold:23.:..JAN-96 
Hold:23-JAN-96 
Hold:23-JAN-96 
Hold:23-JAN-96 

28-AUG-95 

28-AUG-95 

Z.7.t QJ'.J.LF95 49"".:JUL,95 .. •·. 28-AUG-95 

28~AUG-95 

Page 1 
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96· ~ 3llL15 I '?L~J m . l . .. (.Qi;,. 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jul 31 1995, 08:42 am 

Login Number: L501'5 
Account: 596 . Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hantord Project 

tso 1s+~t<tu::v 
TEMP 2 
Location: 157 

ts·:01:s·-~10?: -::::::::<::,::::·,.· · 

TEMP 2 · · 
Location: 157 

L:H)fS~f 11} TOO .'i .. 
Location: 157 
Water 1 
Water 1 

. . 

•• ; aoGa _Ei6 

.· 'BQG866 

S C-14 LAL-0209 Hold:23-JAN-96 
S TRITIUM(H3) LAL-0066 Hold:23-JAN-96 

I:$0'.l/$~*~ • \, BOG867 
TEMP 2 
Location: RAD156-05 
Filt H20 15 S 6010 ICP METALS 

L?Q.JS7+3 >:,-,·:·,:':: 
Location: 
Water 1 
Water 1 
Water 1 

REPORT TYPE. 

S EDD - DISK DEL. 
S !NORG TYPE 2 RPT 
S RAD RPT TYPE 2 

Hold:23-JAN-96 

:\ 297 JUL~95 29-JUL-95 

-

28-AUG~95 

28-AUG-95 

28-AUG-95 

Page 2 

Signature: 

Date: 1(!rf;# ""'O!T 
G7J-9 rq 



OL r~,ut·1r: ~uz . ,~ ~ :,-, hh I Ul,J 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
·Jul 29 1995, 11:27 am 

Login Number: L5015 . 
Account: 512 Westinghouse Hanford Co. * Richland, WA . 

Project: WESTINGHOUSE-HANFORD Westinghouse Hanford Project (Richland,WA) 

tso1s~·1t••t: : t:t•eC>G$'t5(; 
TEMP 2 
Location: 157 
Water 1 S SCREENING 

t $·q1s•f 4. t 1:: '::::1rn ::m»Qt1:$~9:J: ::r:: 
TEMP 2 
Location: 157 
Water 1 S 6010 ICP METALS 

Hold:23-JAN-96 

tZ.7:%'1QlUf$,$:t :a9+;n;w+~•? 

Hold~23-JAN-96 

t5>01SP3 >:t ? : ? {\ : C :: :: f : J • •~qq$99? ! tf Ji J ::: :: r: n:::::1: ! g)fifQP:I.ifa$!§!t!;'.$#0;.t.1I:if $? : ••>tf ~$~~UG~9 5 
TEMP 2 
Location: 157 
Water 1 
water 1 
Water 1 
Water 1 
Water 1 · 
Water 1 

L$.Q+$E.4• 
TEMP 2 
Location: 157 
Water 1 

ts0+$¥$\Xf •Ii•Jf: 
TEMP 2 
Location: 157 
Water 1 
Water 1 
Water 1 
Water 1 

s 300.0 CHLORIDE Hold:24-AUG-95 
s 300.0 FLUORIDE Hold·: 24-AUG-95 
s 300.0 NITRATE Hold:29-JUL-95 
s 300.0 NITRITE Hold:29-JUL-95 
s 300.0 PHOSPHATE Hold:29-JUL-95 
s 300.0 SULFATE Hold:24-AUG-95 

S 180.1 TURBIDITY Hold:29-JUL-95 

tt'B.OG$.9.g};ft 

S GAMMA SPEC LAL-0063 Hold:23-JAN-96 
S GR ALP/BETA LAL-0060 Hold:23-JAN-96 
S SR-90 LAL-0196 Hold:23~JAN-96 
SU-ISOTOPIC LAL-0108 Hold:23-JAN-96 

• tst>::t58$t l•t•F:t t:JJ 
TEMP 2 
Location: 157 

ESOl:5? 71 :: r: :t :) ?ttt'•Jt: :r:rt f BOGS6:§\1: 
TEMP 2 
Location: . 157 

t;sOt.$:±~l littt:r 
TEMP 2 
Location: 157 · 

Page 1 

.•.• .. · .. •.••_;. .. . 
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. 9613YtJS!> I Z6lt 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jul 29 1995, 11:27 am 

Login Number: L50i5 . 
Account: 512 Westinghouse Hanford Co. * Richland, WA 

Project: WESTINGHOUSE-HANFORD Westinghouse Hanford Project (Richland,WA) 

L5015~9'.: 
TEMP 2 . 
Location: 157 

tsors:.;;;:;:i:o:•n 
TEMP2 
Location: 157 

~~$;+:+ >•······· 

Location: 157 
Water 1 
Water 1 

B.OG866 

S C-14 LAL-0209 Hold:23-JAN-96 
S TRITIUM(H3) LAL-0066 Hold:23-JAN-96 

J:s:ofSH'.l,::~ / .• BOG861 •···· 
TEMP 2 
Location: 157 
Filt H20 15 S 6010 ICP METALS 

fg~f f {8~:~::::••· 
Water 1 
Water 1 
Water 1 

/ffi)::f (} i ::R.~P.'.RT: :;:+¥.P:e ; 

S EDD - DISK DEL. 
S INORG TYPE 2 RPT 
S RAD RPT TYPE 2 

Hold:23-JAN-96 

t::: zs;;;.Jtit+g:s zg ... jt,JL-95 

Page 2 

Signature: 

Date: 

28-AUG-95 



Bechtel Hanlord, Inc • . 
4
, ._ 5 0 J 5 Page_l_of __ l _ 

CHAIN OF CUSTODY/SAMPLE ANAL!YSIS ·REQUEST 
Data Turnaround 

Collector 

"- r'-.ec-
Project Designation 
100-KR-4 Groundwater Sampling - Round 8 
Ice Chest No. . a~~ t:"~--t:Pt>f 

Company Contact 
R. E. Peterson 
Sampling Location 
100 K 
Field Logbook No. 

~FZ- 1099 

Telephone 
(509) 372-9638 
SAF No. 
895-069 
Method of Shipment 
Federal Express . (J,"J._J.."~( 

D Priority 

• Normal 

Shipped To 
Lockheed 

Offsite Property No.aw ~ ' I .. 

"'· 1~•< /f7f-l.J:. 
wqs-o-Od.Oll .. 'J ~ Bill of Lading/Air Bill No.~/'} JqQC(G3SCf37 

Possible Sample Hazards/Remarks 

Special Handling and/~r Storage 
Maintain samples between _2°C and -6°C. 

SAMPLE ANALYSIS 

Sample No. ' Matrix• 

Preservation HN03 Cool 4°C Cool4°C HN03 Cool4°C Cool 4°C 

Type of Container 
G G PIG PIG G PIG 

No. of Container(s) 1 1 1 6 1 1 

Volume 
500mL 500mL 250mL lL lL 20mL 

ICP ,! 
Anion, (IC) Turbidity Groll Tridum, A~vity 

Metals -
. f, (:I, IO,, Alpha, C-14 Seim 
~O,, NO,, - Gro11 Beta, 

TAL PO, U.234/235 
(Unfilter- /23B, Sr-

edl 90, Ganma ? ·<"?:1r#fl-
Date Sampled "\ima Sampled ••·-·),:,:•/:f=}f•==•:=:t••\/i.,:,{ ?}t=:JF:•=x•tmt•t 9g::::•w 

Sign/Print Names 
SPECIAL INSTRUCTIONS 

HN03 

G 

500mL 

ICP 
Metals -
TAL 
(Filtered) 

:~~:_i_1_;_~_ '.:j:pF_;_'.;_ •• _r_._:9§~~$$.ipij 
;-;.:-::•:•:.:-;.;.·,•-· -

ctiR:fte;j]li~n;qu~i;sh~e:diiB8'y~, ,t(:_;::rl) __ tJ"
17
~ .-"iD5iiiattee:iitTi1immee ____ TiiR/Z;;;e ~ - ~-~,rS~yy"J:JJ /f'r ~:---;5:;!;';,u::.;;2!:-oD;atr,;e-;;/Ti'ii;;m;;e:--:/;;r,:;"/:-:,:;-i Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity 

N ft(.,...J?, ·z...2-~f,-..,~~ I'd-,.~...- ,d;, j~/~//h-iadfh.., 7 _;). 74~ by EPA 180.1 isbeingrequestedforinformationonly. TheERCC:ontractor 
" · R-.... - .. :~ ere- Date/Time o 'lOO Jleceived By Date/Time acknowledges that the 48-hour holding time will not be met. 

~ ~. ~- '· AU//~,.; 7-(}.~-f (' · The Activity Scan is for all eample numbers listed on this chain of _custody. 
- ,flelinquished By Date/Time Received By Date/Time 

?~::---:-:-~----=....,.-::::-----+:---:-__,....,,,,------=---,,,,,..---~ Relinquished By Date/Time Received By Date/Time 

-( " I 

~~ :: ~sf[jj~ij]~•1:::1: R~ed r 6 j) /', .. , Title 

~ -,..LP r . Or,f'l •n ..... 

Date/Time 

7 -.-yj-9</ q :✓ ~~ 
L FINAP SAMPl,.E; t Disposal Method -
~ · · ... o,s fie>sit.iorf e 

, Disposed By 1:>ate/Time 

Mauix• 

s - Soll 
SE • Sedimenl 
·so - Solid · 
SL • Sludo• 
W • Weier 
0 • Oil 
A • Air 
D S • Orum Solid• 
DL • Orum Llqo.ada 
T • Tiuue · 
WI• Wipe 
L · • Liquid 
V • Vegetltion 
X ·• Othtr 

7 



• 

Environ"!'ental ERC · 
Restoration -ream 
Contractor I t 

Interoffice · Memorandum 

TO: 

COPIES: 

W. S. Thompson 

R. L. Biggerstaff 

N3-06 

H4-91 

DATE: 

ntOM: 

SUBJECT: 1995 Round ~-sampling. for 100-KR-4 · 

July 5, 1995 

S. K. De Me 
Radiological Controls· 
N3-06/376-2764 

JobNo.22192 
Wrilaa a...-~ ND .. 

a:N: NIA . . 
OU: IIJ).0,3 . 

TSD: NIA 
EL\: WA 
Sllll;llsCodl: ml 

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 wells listed in the attachment were reviewed for radiological content. No well listed has a,/3 
activity in excess of 100,000 pCi/1 ( < .1 uCi/sample based on a l 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 
1.56 E6 pCi/1 (j(H3

) and 150 pCi/1 a. 

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 

,. 

022 

c)7;) -ct SYLtJ 



• 

Page 2 

199-K-ll . 
199-K-13 
199-K-18 
199-K-19 
199-K-20 
199-K-21 
199-K-22 
199-K-23 
199-K-27 
199-K-30 
199-K-31 
199-K-32A 
199-K-32B 
199-K-33 
199-K-34 
199-K-35 
199-K-36 
199-K-37 
199-K-106A 
199-K-107A 
199-K-108A 
199-K-109A 
199-K-ll0A 
199-K-lllA 
699-70-68 
699-73-61 
699-78-62 

. 96 I 3Y~~stt 1267 

100-KR-4 GROUNDWATER SAMPLING ROUND 8 

,.. 

024 

'. c>7d.4SC/G 



• 

9613Y~15-1268 
SAMPLE CHECK-IN LIST 

Nn\.-~UW:-~J-UUUJ 
Revision 4 

Date/Time Received: ?-J9-9S:: /9,·,,,_,-,..,, 
7 

-SDGI: ________ __,; 

Work Order Number:________ SAF I: · lJ 7 S--o~ y 
Shipping Container ID: f.r2c.-FS-oo I Chain of Custody I i35'F oG 9 K.c) . 

7"'""al5, 
1. Custody Seals on shipping co_ntainer intact? Yes [><] No [ ) tr_ 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

Custody Seals ~ated and signed? 

~o Samp 1 e temperature _.;__ _ ___;~=-~C;,,, ______ _ 

Vermiculite/packing materials is 

Each sample 1s in a plastic bag? 

Sample holding times exceeded? 

Samples have: 
tape ' hazard labels 

. Yes [K.] No [ t 

Wet [ ] . Ory k 1 

Yes [ ] No [.I(] 

Yes (l(] No [ ] 

x. custody seals --__ appropriate sample labels 

Samples are: 
~in good condition 

broken . 
__ leaking 

have air bubbles -- --

9. Is the information on the COC and Sample bottles in agreement? 

Yesk] No [] 

Notes: --------------------------'---

Sample Custodian/laboratory:~~....::..,..,~=-.~=~1<.... Date: 2-..t9 --YS/9·1.s-,9., 
Telephoned To: On By -----------------------

33 



LOCK HEE D MA a ·T IN 

Sample Login · 
Login Review Checklist 

Lot Number L S:o 1 5:. 

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 bas occurred. This checlclist 
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_ ·summary rep,ort, the sample receiving checklist, and the login quotation. Before beginning 
review, ensure that these five components are available. iobs with single component samples, the sample summary report may 
be omitted. · 

SAMPLE SUM1\1ARY REPORT XES Nil NIA Comment 

1. Are all sample ID' s correct? ...Ji.. 

2. Are all samples present? ~ 

3. Are all matrices indicated correctly? _.x_ 

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

5. Are all analyses logged in for the correct container? ....2'-

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

LOGIN CHAIN Qf CUSTODY 

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

2. Have all appropriate comments been indicated in 
the comment section? 

SAMPLE RECEIVING CHECKLIST 

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

XES Nil NlA Comment 

XES Mil NlA Comment 

fsccondary review signature 



, . 
J,.:ockheed ~nalytical Services 

' Sample Receiving Checklist , • 
IClicat Name: L n>~ ;.t;~ lh. -t:e - 1-1,. . ..L - J; Job No. L S-01~ P><,lcr .ID: " d 

f:OOLER CONDtnON :UPON RECEIPT 
0 . . 

_) T emperaturo of coolor upoll rec:oipt: · ·C-
temperature of temp. blank upoa rocclpt: ' 

Yea No • Commmta/Diacrq,ancica 

cult~y acal1 intact . A-
chain of cultOdy j,racnt X. 
blue ice (or equiv.) prcacat/frozcn . ..., 
rad survey C0"1plcted · )C 

. . 

SAMPLE CONDMON UPON RECEIPT 

Ycia No . •Co•-~ .. 
all bottle• labelocl · (;. 

samples inlact )., 

proper container u•ocl for .-mplo typo .I(' 

sample volume sufficient for analysis >.. 
proper pres. indicated on tho COC J< 
VOA's contain hcadspacc . ~-,,J 

arc samples bi-phuic (if 10, indicate sample ID'S): J/_.JL 

MISCELLANEOUS ITEMS 

No 

samplca with abort holding tlmca ·t" 

samples to subcontract 
, ,., ., -

ADDmONAL COMMENTS/DISCREPANCIES 

Complc:tocl by / dato: 7--t;),., ~ // c__ rv- )rYt., ., ..L- r7 - ~ ? · F r 
Scat to the cllaat ( ✓ •·• ·~: - •• Cllmt'• •lpaturo upon receipt: 

\ 'i'fotM: • • OCIIUOI r6o app,q,,ulo CU of MV ~ ~ a,ioe toUlpt . . . · . . . :, ,.: · ··. . . . 

LjT • plcuo lff#W tbu llll~ Md l'Clm riA /JiuimjJJo to tbupptoptMla CSR (/(Q) $61-1144 <{:)::;,:'. • : . :, .• . : : . : . •: • . . . 

~ 
-(') 0 
(_,, N 

~rsioh 2.0 (11111194) 

:-. 

.,' ,\ .· 
. ::'·' .. :-:.: . .. •: ... . . ··: :-.:-' 
.· ,:· . .:::·'·· ;: ,.:·.· ., .. , .. · .. ,, .. ·· 

Pago I of 

. ""'-D 
6-.., 

·!.Jt--..' 
_c 

-&. 
·U, 

• -~ 
--J 
C3 

' 

. ,, ' 

.... ·:-·· 

.· .. · . ... ,. . ,:.:, 
. .... . . . ·: .· . <:::':•:-.: 



BOG866 

BOG867 
-

REPORT TYPE 

9613Y~isl" 1271 
Lockheed Analytical Laboratory 

SAMPLE SUMMARY REPORT {su02} 
Westinghouse Hanford Co. * R1chland, WA 

LSOIS-1 -Water 
LSOIS-2 Water 
LSOIS-3 Water 
LSOIS-3 Water 
LSOIS-3 -'Water 
LSOIS-3 Water 
LSOlS-3 Water 
LSOIS-3 Water 
LSOIS-4 Water 
LSOIS-5 - Water · 
LSOIS-5 Water 
LSOIS-5 Water 
LSOlS-5 Water 
LSOIS-11 Water 
LSOIS-11 Water 

LSOIS-12 Fil t H20 

LSOIS-13 Water 
LSOIS-13 Water 
LSOIS-13 Water 

SCREENING -
6010 .ICP METAlS 
300. 0 CHLORIDE 
300-. 0 FLUORIDE 
300.0 NITRATE 
300. 0 NITRITE 
300.0 PHOSPHATE 
300.0 SULFATE 
180. 1 TURBID ITV 
GAMMA SPEC LAL-0, 
GR ALP/BETA LAL-
SR-90 LAL-0196 
U-ISOTOPIC LAL-0 
C-14 LAL-0209 
TRITIUM{H3} LAL-( 

6010 ICP METALS 

EDD - DISK DEL. 
!NORG TYPE 2 RPT 
RAD RPT TYPE 2 



Nonmetals Analytical Data 
Technical Review Checklist 

(Analyst) 

Analyst Name (Print{ -\-2, l..- \ .,ur-l, Analysis Date: c:nlb,\ 9.:, ·r-oUorl,s 
' 

Client(s) Name: w~ -r,oJC. lw... .... ~ • ,,. -- -- LAL Batch ID: 72...9-"'-J\.-\ -

Method No: ~o.a ~,~1 , ~ ~-, 1' - ph:s~/rAl-e . Instrument: \ (. - s.~ .s. '~'2-
VA. iP/9> 

Description Yes No . Comments 

Completeness Review 
✓ ,. Was required method/SOP followed? 

2. Are all raw data available and labeled prop~rly (e.g., ✓ 

methods used, units, sample IDs, dilution factors, reruns)? 

3 . Are all nonconformities in the raw data noted and/or 
✓ - explained? ' 

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

Data Quality Assessment 
/Vt'.,1-N / · /J ~3 -N ,,,,,,,~ t)-f' 

5. Were samples properly preserved and analyzed within the ✓ X r.ea /ltCd '17? .5ttfem,l.ay, a,,,J 

method-specified holding time? p~ 'HT/. 

6. Are instrument calibration criteria met? ✓ 

7. Are initial and continuing calibration verification data 
✓ 

(bracketing the samples of interest) within criteria? -

·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 7 ✓ 

12. Are laboratory contrcl sample data within criteria? ✓ 

13. Has spike verification been performed adequately? ✓ LAL ID(sJ: ~nitials: -
\ SC\~-~ 

. . 

' 14. Has the status been updated in the· ACS? ✓ 

I Notes and comments: 

- I 
I certify. to tht, biiat of my "/inow/6d!1fJ, that thB data are acctlfJtab/6 and in co~11t;11 with .the lilboratory policies and 
c/it,nt f8QutJ$ts, BXCflf)t as noted abov•. · · ·· · · · · · · ··· · · · · · · · · ·· ·· 

nalyst' s Signature/Date ~oondary Reviewer's lnitials/0:.t/ '1 _,{] S :C 



Sample Results 

!Client Sample ID: BOG866 jD~te Collected: 27-JUL-95 

!Matrix: Water jDateReceived: 29-.rtl'L-95 

!Percent Solids: N/A I 

Turbidity NTU 180.1 0.94 N/A 29-JUL-95 25751 L5015-4 

Chloride mg/L 300.0 3.9 0.020 31-JUL-95 25760 L5015·3 

Fluoride mg/L 300.0 0.093 0.10 B 01-AUG-95 25761 L5015·3 

Nitrate-N mg/L 300.0 4.1 0.020 H. 31-JUL-95 25762 L5015·3 

Nitrite·N mg/L 300.0 < 0.002 0.010 HU 31-JUL-95 25763 L5015-3 

Ortho i»hosphate mg/L 300.0 < 0.020 0.10 HU 01-AUG-95 25764 L5015·3 

Sulfate mg/L 300.0 34. 0.10 . 31·JUL·95 25765 L5015·3 

• 

03C 



SW - 846 

. 1 · cLIENT ID NO . 
INORGANIC ANALYS.ES DATA SHEET 

B0G867 
Lab Name: L.A.S. Contract: HANFORD ----------
Lab Code: LOCK ·case No.: 729WHD 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0. 

SAS No.: SDG No. : L5015F . 

Lab Sample ID: L5015-.12 

Daie Received: 07/29/95 

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

CAS No. - Analyte Concentration C Q M 

7429-90-5 Aluminum 38.7 B p 
7440-36-0 Antimony= 58.0 u p -
7440-38-2 Arsenic 98.0 u p -
7440-39-3 Barium 33.9 B p -
7440-41-7 Berylliurri 1.0 u p -
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calcium- 52600 E p -
7440-47-3 Chromium 33.2 - --- p -
7440-48-4 Cobalt - 6.0 u p -
7440-50-8 Copper= 3.0 u p -

-7439-89-6 Iron 13.5 B p 
7439-92-1 Lead 56.0 u p..,.. 

7439-95-4 Magnesium 5950 p 
7439-96-5 Manganese 2.0 u p -

7440-02-0 Nickel 15.0 u p -
7440-09-7 Potassiurn 2430 B p -
7782-49-2 Selenium 87.0 -u p 
7440-22-4 Silver - 4.0 u -p 
7440-23-5 Sodium-- 7230 -p 
7440-28-0 Thallium 50.0 u p -
7440-62-2 Vanadium- 4.0 u p -
7440-66-6 . Zinc - 6.1 -B p -

- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 

t7r 



Lab Name : L.A.S. 

Lab Code: LOCK 

SW - 846 

. 1 
INORGANIC ANALYS~S DATA SHEET 

Contract: HANFORD ----------
Case No . : 729WHT SAS No.: 

CLIENT ID NO . 

B0G866 

SDG No . : · L5015W . 

Matrix (soil/water): WATER 

Level (low/ med): LOW 

Lab Sample . ID: L5015-2 __ 

Da~e R~ceived: 07/29/ 95 

% Solids : 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 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

CoJ_or Before: COLORLESS 

Col or After: COLORLESS 

Comments : 

Analyte ·concentration C 

Aluminum 52.2 B 
Antimony- 58.0 u 
Arsenic - 98.0 u 
Barium 31 . 0 B 
Beryllium 1.0 u · 
Cadmium 5.0 u 
Calcium- 45100 
Chromium 46.9 -
Cobalt , _ 6.0 u 
Copper= 3.0 u 
Iron 83.0 B . 
Lead 56.0 u 
Magnesium 5280 
Manganese 2.0 u 
Nickel 15.0 u 
Potassium 2210 B 
Selenium 87.0 u 
Silver - 4.0 u 
Sodium-- 6700 
Thallium 50.0 u 
Vanadium- 4.0 u 
Zinc - 7.2 B 

-
-
-

Clarity Before: CLEAR 

Clarity After : CLEAR 

FORM I - IN 

Q M 

p 
-p -p -p -p -p -p -p -p -p -p -p -p -p -p -p -p -p -p -p -p -p -

-
-
-
Texture: 

Artifacts: 

15 l 
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LOCJCneea AntUJUCOl LIIDOrtlUJ,Y 
- 96. I 3liLti5 I ¥~7t.: . .. -, ,. ( 0 

· Nonmetals Analytical Data 
Technical Review Checklist 

(Analyst) 

··.•.•:·.❖.;:;:;::,:=:•:•:•:;:•:•. -:·- .·::;:;::=:-::.,::;;/·····' ... ---·-··.·.;,-·.·-•.•-· •,•. •,. -:- -·-:-·- · ..... 

NtJijjq~ lN§f :J~ ij:\l'XQ"tiji~iJy::::Itl :Jt ::: ; 

Completeness Review 
1. Was required method/SOP followed? X 

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

3 . Are .ill nonconformities in the raw data noted and/or 
explained? X 

4. Were ill the client samples analyzed · for all constituents · 
- and QC as specified on the LAL Bench Sheets 7 X 

Data Quality Assessment 
5. Were samples properly preserved and analyzed within the X 

method-specified holding time 7 

6. Are instrument calibration criteria met? X 

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

8. Are bracketing initial and continuing calibration blank data 
within criteria 7 X 

9. Are matrix spike and/or matrix spike duplicate (if required) 
recovery data within criteria 7 X 

10. Are method blank data within criteria? X 

11 . Are duplicate precision data within criteria? x . 
12. Are laboratory control sample data within criteria 7 X 

13. Has spike verification been performed adequately? 
X 

14. Has the status been updated in the ACS? X 

Notes and comments: 

l.AL ID(s): 
L5015-4 

SVp,_titials: 

H:10.neral\QA\dlltachllld no 



k ~ Analytical Laboratory 
~ <rSl~tals Analytical Data 
Technical Review Checklist 

(Analyst) 

Analyst Name (Print): :r.~rcv L/.,.d"'.r I Instrument: PA ICAP 61-~ 

-
Batch Number Client Name Code Comments 

7%7 IIN P I-It$ ..04 lJe-.,...,..e..,. 1-"run ec~~ .,,. 

7.z.q wWT Wc,;t1',. .. J.e-·.:.- ;-1,,.,./cr.J 14r,,i Pt-.rlio.l neu....:.lvJs red1j fer Sb-

7.Z.1/AIHIJ If /d n,ut l 

" 

Cuuc. ~~ '.Y 
1 O Prep Blank data wee not within criteria 
1 1 Laboratory Control Sample wee not within criteria 
1 2 Duplicate Precision wee not mat 
1 3 Matrix Spike recovery was not within criteria 
00 Other -

DNc:ription YN No 

Completen..• Review 
I ,. Were the standard operating procedures (SOP) followed? 

2. Are !!! raw data available and labeled properly (e.g., methods used, I units, sample 101, dilution factora, reruna)7 

3. Are all abnormalitiea in the raw data noted and/or explained? I 

4. Were all the client aamplea analyzed for all constituents and QC as 
I specified on the LAL Bench Sheats? 

Data Quality AsaNsment 
5. Was the sample property preserved and analyzed within the method- I 

specified holding time? 

6. Ware the instrument calibration criteria met? I 
7. Ara the initial and continuing calibration verification samples data 

✓ 
IC& 

bracketing the 1ampl•• of intereat within criteria? 

8. Are the bracketing initial and continuing calibration blank data 1Nithin I criteria? 

9. For /CP Only: Ar• the interference check standard recovery data within I criteria? -

Notes and comments: ,If- 12.,,.rl . .si. /.,._ r, ... ~• .,l .. ta. 

I Method: CU' l6D10 · 

Bench~ ACS 
,nctuded vi,i uOdatlld YIN 

y .. ~ ;, ... ..; 

"'" No 

"· -11,._ 

Commenta 

P..11.d f.- s.. 

I certily, to the b..t of my lcnowledp. tlwt the uta .,. MX»ptabi• •nd in comp/M- with tlM Jabo,..,torf ~ and diem,.,,,,..,_., 
. exc.pt N noted MI0"9. 

· 7 Analyst Signature/Data 
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~Lockheed 

ICP RUN LOG 

Start 'lime: -,--.... , ...... ,c ...... 1 ____ _ 

End 'linu: ---=:z.o:...:...~ ,...,:J~-------'-

Sensitivity Check (10 PP• M• 110,,. c.): ___ ......... ._ _____________ _ 

ICP File Fo/Jhr: __ ..:::,,;r: ........ __ s-=-1..,_.1.s..._a ........ 0s_.f_· -----'----------.---

BATCH# COMMENTS 

72 

• • 

ANALYST: __ ....,,..,.«11:::=i:::i<t:-•· ::::z...t... _____ _ 
I DATE: __ ~~~~A=~-91:'=------

1'11, sample loadiltf ~ .,, upt ill a 3-rinf binder nut to the instnuntnl and will bt bolllld iu nudtd. 

REVIEWER: . ------------- DATE: ----------

LAL-95-LOG-0733 

P 000176 
age ___ 20[ 



. 96 ~3yt~ .. IZ79 
ICP RUN LOG - QC REFERENCE PAGE. . . i ,., II 

_J SOURCE WT NUMBER . PREPARATION · EXPIRATION 
DATE DATE 

ICV N1sr /1"••·'1C,A; • ..,_tw-J ~-~A 
. 

7/7/qr ,,.,/, /qr 

MICV ,usr -l>tU947 7/ul,r 9'/1/u. 

I CRI 1-·r-......... i, l/,1.,dvr,rs ~S"IIR ~l:uJ,_. '1h /IN. 

ICSA • C/IOIE'76,n - ·-,./ I /9&, 

ICSAJI I 9/0IP -,,_.~,3 - ... , ,/oc-

STDA .. 9-'2 i,,1 .... 'II• /qs-

STDB • -l§i"c·,n4-3 7/&/9r .,,,1u-

SPIKE A 1 .. 0. ----- ~ ... $ ,.sr.eq 3/U/u• 9/1/9r 

SPIKE B Pa..,~ C&. .... A-"CC. . c1101f7~C'Z7 - ;z/~/9~ 

SPIKE C I lo\u••.!114"';1!'. 1/,..,dvr,s 9SCflfJ 3/:1t:,/~ ul,I~ 

AFC~ S,.,;J., ' 'f,$'/'ZJ .~/;J/ttS' t/1/t~ 

TtLP <.,,·u. ,, 'ISI/S 4./z.l- /9~ '>hl9G 

I ' Pag~ prepand by: __ ,..i11:t1=~-t===!~::::,=:>~---------
7 

Reviewu: _________________ _ 
Date:-------

.,. LAL-9S-LOG-0733 

Page 000307 2 Qi 



LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT ( ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANfORD) . 

Client Sample ID: BOG866 

Date Collected: 27-JUL-95 

Matrix: Water 

Constituent . •·•· ••.. Ana lyz~c{ ::•• S~~ch :)t· 

Ac·228(Ra-228) 07-AUG-95 GAMMA SPEC LAL-0063 25798 
Co- 58 01'-AUG-95 GAMMA SPEC LAL-0063 -25798 
Co -60 0"7-AUG-95 GAMMA SPEC -LAL-0063 25798 
Cs- 137 07-AUG-95 GAMMA SPEC -LAL-0063 25798 -Eu -1 52 07-AUG-95 GAMMA SPEC LAL-0063 25798 
Eu-15.4 07-AUG-95 GAMMA SPEC -LAL-0063 25798 
Eu-155 07-AUG-95 GAMMA SPEC -LAL-0063 25798 -Fe-59 07-AUG-95 GAMMA SPEC LAL-0063 25798 
Pb-212 07-AUG-95 GAMMA SPEC -LAL-0063 25798 
Pb-214(Ra-226) 07-AUG-95 GAMMA. SPEC LAL-0063-25798 
Ra-226(GAMMA) 07-AUG-95 GAMMA SPEC LAL-0063-25798 
Ru -1 06 07-AUG-95 GAMMA SPEC LAL-0063-25798 
U-235(GAMMA) 07-AUG-95 GAMMA SPEC LAL-0063-25798 
Gross Alpha 22-AUG-95 GR ALP/BETA LAL-0060 -25854 
Gross Beta 22-AUG-95 GR ALP/B~TA LAL-0060 -25854 
Total radio-strontium 23-AUG-95 SR-90 LAL -0196 25855 
U-233/4 29-AUG-95 U-ISOTOPIC LAL:-0108 26719 
U-235 29-AUG-95 U-ISOTOPIC LAL-0108-26719 
U-238 29-AUG-95 U-ISOTOPIC LAL-0108=26719 

LAL Sample (D: L5015-5 

Date Received: 29'JUL-95 

Login Number: L5015 

~~;iv~Jy Ei'fOt\ :·::. ........ .;~!)Ji<' ' 

-20. -16. 39. 
2.6 5.8 7.4 
-2.0 3.0 10. 
2.9 5.8 7.3 
-4. 11 . 46. 
0 12. 38. 
-7.0 6.4 18. 
-2.9 6.2 21. 
6.5 9.7 14. 
6. 12 . 18. 
-150 110 170 
-6. 39. 69 . 
8. 27. 40. 
0.8 1.2 2.0 
11.4 2.0 2.2 
1. 15 0.44 0.67 
0.89 0.23 0.13 
0.055 0.085 0.13 
0.66 0.20 0. 13 

OataQua l Unit? 

pCi/L 
pCi/L 
pCi/L 
pCi/l 
pCi/L 
pC i/L 
pC i/L 
pCi/L 
pC i/L 
pCi/L 
pCi /L 
pCi/L 
pCi/L 
pCi/L 
pC i/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 

390 



Client Sample ID: BOG866 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) . 

Date Collected: 27-JUL-95 

LAL Sample ID: L5015-11 

Date Received: 29;JUL-95 

Log'in Number: L5015 Matrix: Water 

Constituent ·•····•················ t ··•<•···•·• Arialy~~d ····••>~ati::h< •... ·\ 

C· 14 
H-3 

26-.AUG-95 
2(+-AUG-95 

C-14 LAL-0209 26505 
TRI ,TIUM(H3) LAL-0066~25853 

311. 
2850 

22. 
430 

12. 
260 

pCi/L 
pCi/L 
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Notebook No. 

Continued From Page --'--

I · I I I 

SECONDARY I WORKING LEVEL· 
. STANDARD DILUTION RECORD 

Isotope: 

From NIST traceable standard?:· 

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

Diluted source logbook I.D. #:" 

Balance verification?: 

Diluent used: 

·oiluent: 

·oensity of diluent (g/ml): 
• 

~f1--·1 ~-/(.)0-/ 
']. .sT 5 t1 I ? G 

A ,...-t. '-II 
r - 'f-3 

CJ1-· o.l2i"_ C.o-/ 
q-· - 4 :U .:- 1~- 'l. 

0 . I N. fl /f)O_j 

o, / IJ 1-/N °:1 + 

/J /J 
A ... -~'-II 

a. Parent standard activity: - ?o q,.,...__ 8 /1 /,;OJ 
b. Amount of standard transferred: 

c. Total amount of dilution: 

d. Activity of dilution [a • b / c]: 

Dilution logbook I.D. #: 

Prepared by: ~ ~ 
Reviewed by: -= ".JtC 0 u JD\£ _ 

• I / 

u "-" 

A·1-1-'-"-' 
,,,... - ~ 0 

-s-oo ~L 

• 
3,~t,'17 

· Preparation date: 

Review date: 

·u lh• diluent remain, unch1n1ed from iho diluent uled ror the dilution IOU~C, then • wcipt dilution or. volume unit IOU~C can be pcrl'ormcd without I 

dcnsit" conversion . tfthc diluenc chin ea a wci htcd rtion dcnsit convcnion i1 ncccua 

-LAL-91-SOP-0174 

- - •• • ••• --- -•• • W:::fG 

Read and Understood By 711 

Date Signed Date 
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,. 

Radionuclide Am-241 Customer: LOCK.HEED ENGINEERING & SCIENCES Co~ 

Half Life: -432. 7 ± 0.5 years 

Ca&a.101 No.: 7241 

Source No.: 388-100-1 

Dcacripcim of Sobarim 
a. Maa of solwion: 
b. Chemical form: 
c:. Carrier coateac· 
d. Omsity: . 

~ 

Rectione:tide Cn••eeli-w 

Medeod ol Calimam 

P.O.No.: 06LAB1245 

~feimce Date: November 1 l ~ l 
Cootaiilod RadiOICtivity: 0. 997 

5.0001 
AmC13 in O.SN HCl 
Noaeadded 

t.oon 

Nooe detected 

None detected 

0.1994 

Weiped aliqUOCI of tbe 10lwioa were uayed IIIUll a liquid ~nrill,rina c:ouar.. 

U&Gllli:4; al M t 
a. Sy..,...tic armu.ia&y ill imtnameal c:alibnliaa: 

b. Random uncau.iDly ill aaay: 
c:. Random um:ertaimy ill weipiq(1): 

d. Tow um:ertaimy II tbe 99'5 caa6dcnc:e level: 

NI.ff Tnn,ehili&J 

±2.0'5 
±0,7'5 
±0,0'5 
±2.7'5 

Thia calibnaima ii impticidy tncmble lo tbe Nllioaal lmcilllle of Slladudl wi TerJmolna. 
NaMI 

12:00 PST. · 

. ,,Ct 

l. Nuclear dala wwi cu.- f:raaa "Table ofllolOf,II•, SeYaadl Ectiliaa, tdiled by Viqinia S. Shirley. 
2. IPL ·pu1icipa&m iD • NIST wuemmt munace propam lo -.btiab wl awinraio implicit 

tracmbilily for • ne,,...,_ of ouclidel, bl-1 oa lbe blind -y(aad Let,r NIST c:crtifk:alioG) of SlaDdard 
Re&nal:e Maaeriala. (Al iD NRC Replatory Guide 4.15) 

~;zt:&1.c,, Alffl CONTROL 

712 
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?6 I 5~L~S~ 12 . IS A PHOTOCOPY OF THE CERTIFICATE 
WHICH 1S BEING MAILED TO YOU UNDER 
SEPARATE COVER. 

National lJ n~titute of i)tanbarmr & Wec~nologp 

Cttertif ica:te 

Standard Reference Material 4919-G 
Radioactivity Standard 

Strontium-90 

4919-0 

Radionuclide 

Source identification 

Source description 

Solution composition 
I 

Solution in NIST borosilicate-glass ampoule <1>• 

Strontium-90 plus yttrium-90 plus apprmimately 
95 l'I each of DOD-radioactive strontium aid 
yttrium per Jn111 ~ 1-moiar bydroch)oric ~ <2> 

Radioactivity concentration 

Reference time 

Overall uncertainty 

Photon~mitting impurities 

Alpba-particle~mittin& impurities 

Half life 

Meauring instrument 

Approximately 5.0 pama 

4.514 X to' Bq ... 

1200 EST August 1, 1990 

1.0S percent <JJ 

None omened <'> 

4'rrfJ liquid-lCintillation counter 

This standard reference material wa prepared in the Center for Radiation Raearcb, Ionizing Radiation 
-Division, Radioactivity Group, Dale D. Hoppes, Group Leader. · 

Gaithersburg, MD 20899 
· '.mary, 1991 

William P. Reed, Acting Olief 
. Office of Standard Reference Materials 

*Notes on back 714 



(l) 

9613~L~5 .. IZ86 

- NOTES 

Approximately five milliliters of solution. Ampoule specifications: 

body diameter 
· wall thickness 
barium content 

lead oxide content 
, other hcny clements 

16.5 ± o.s mm 
O.tiO ± 0.04 mm 
lcsa than 2.5 petc:cnt 
lea than 0.02 percent 
trace quantities 

(2) Solution density is 1.014. ± 0.002 glmL at 21.5 -C. 

(3) The OYCrall uncertainty was formed by taking three times the quadratic combination of 
standard deviations of the mean, or approximations thereof, for the following: 

a) liquid-scintillation measurements 
b) gravimetric measure.men ts 
c) dead time 
d) background 
e) detection efficiency 
f) decay-scheme data 
g) halt life 
h) radionuclidic impurities 

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

0.01 percent 
0.05 percent 
0. 10 percent 
0.01 percent 
0.30 percent 
0.10 percent 
0.01 percent 
0.10 percent 

0.01 y 1·1g·1 between SO and 1900 keV. 

<S> The limit of detection for alpha-particle-emitting impurities ii: 

0.05 a s·1g·1• 

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

. For further information please contact Dr. Larry Luca& at (301) 975-5546. 

. · 4919-G 
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NOTES ON THE USE 
OF 

STANDARD REFERENCE MATERIAL ·49190, STRONTIUM-90 . 

The activity of the strontium-90 in the ampoule is given per gram· of solution. If transfers are made 
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 e.quili'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 th~ consequent change in the radioactivity concentration, is minimized. Glass· 
containers are best for storage. · 

Dilute solutions of strontium-90 are 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 per 
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 masses should be prepared and monitored over several 
days to ensure that the efficiency is 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 integrakliscriminator-c:xtrapolation technique 
(G. Goldstein,. Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing technique 
with tritium (B.M. Coursey ct al, Int. J. Radiat. Isotopes 37 (1986) 403). 

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

TO CONVERT FROM.E'Sf TO: 

EDT 
CDT 
ar. 
MErr 
J4ff· 
PDT 
PST 

UTC 

Add 1 hour 
Same as EST 
Subtract 1 hour 
Subtract . . 1 hour 
Subtract 2 hours 
Subtract 2 hours 
Subtract 3 hours 

Add 5 hours 

716 
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) /Ji. . 
CERTIFICATE OF CA1.IB1lATION . 
ALPHA STANDARD SOLUTION 

Radloaw:tMh 
Halfufl: 

Am-241 
432. 7 ± 0.5 yean 

7241 

311-100-l 

Cuaoa.r: LOCJCHEED ENOINEEUNG A SCIENCES c 

C&wosNo.: 
Soun:eNo.: 

b. Cbemicai form: 
,. c.n-em: u· 
cl. Dmli&y: 

P.O.No.: 061.AllUS. · 
Retinar:e Dare: ·Novemblr. 11991 

0.997 · 

s.ocm 
AmCtJ iD O • .SN HQ 
Namlddld 
1.0077 

12:0DNT. · 

,.a. 

- ...... 

....... 21)-C. 
Redini _. I 

Nam druclld 

le+ie 
Ncmi1n1clld 

left IHe Cw+tf •- e 
0.1994 

MO .. o/C:Z-4ire 

---· twr, af M t 
L sr ; wnr,· r, • iallllllDIIII c:alillllliaa: ±2.0• 
b Rendnet:Wllialyia-,: ±0.7S 
C:. ...... Wlaa) ia --'al: . l(~}I: ;t0.0• 
cl. Ta.a----,• .. 99• mefkhece 11¥11: ±2.7• 

NIITTie I •• 
nil Nl . • i,. i f f' iflJ llac ti ID Illa Nsti :eel Je-e' D al SC f .. • ~ t + V . 

Naal . 

I. Nadllr•--llta taa _,..._at..,...•. S.U 1 &Na, lllilllllllJ V-qiaiaS. SlidaJ • . 
2.1PL,- ·:·1, ••NIST--- wpropweo , tr t _. · · :.,pr ·, 

h I )'IMJ .. ·--al .-Iida, --ca .. aiu. -,(• ... NIIT Cllllift •• ~" I " 
IC Hr . I (AaiaNKC ~Guidl4~15) 

i;;, :.~ - . .. • -
-~ .. ·._ .......... ·_ 
·;,:;._,.~ .. ~~-- . 

• ,;-: .. ....:. . -
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ISOTOPE DILUTION RECORD 
/hn -2q. I - _ · · 

Secondary/Working Level Dilution 

Date: if A -13 Preparer' s Name: fr . uJ ®ff . 
Pi pet Check / Balance Wt. Check Done ( vf 
Diluted Source ID (log#): Cf (- 22..5" - { D -: ( 

. . 
Diluent use.cf: 0 · ; N H: C J · 

A: Source activity: 2/7° c) d..pi,,, /3 ( 9iN- r f Ci. I'( ) 
B: Amount of source transferred: /0 · 323 f; ~ _ 

C: Total amount of dilution: loo . IO 2 q r . 
D: Activity of dilution (A *B/C): 2 2 37. ., 0 dpn-, Ir 
E: Density of Diluent: /, 0 o / 0 j / ~ 

t F: Activity by volume (D*E): 2 2'f(J • I 't dprr, / rw.f( 
t 

ftv-) 
Dilution Log Book ID: !f 2 335"' - C/2.,.. 3~3- i- /-I 
Reviewed by: 1,'; _ Date: '/ /7 /73 

721 
s-ti-cp 

Date 
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1<--,..:i S ;' < • 
.. .., 

Description 

U.S. Environmental Protection Agency 
Environmental Monitoring Systems L.aborato'rl'•Las Vegas 

Nuclear Radiation Assessment Division 

Calibration Ct:rtilicate 

A •:. sl) , 
K'-~) . 

C-----,0- . 

,.,oncor,•• ,.., ... ~.,., ( Strontium-90 . · I 
"·

11 ··•~1 28.6 years ! 
_2 7___.! I nano Curie, I · 
........ s .... · __.I "" _ .... _...~-,-, .. .:... ...... , ... _9_4_o_o_3_-_1 _____ ~ 

Measurement Ae1ivi1y_of principal re,dionuclida 

Aa:!Mty - If 8ffl of lhis lolulieft 

5. 40 11 nano - .. •I °' ( Strontium-90 

••OIOO"-• PST-1 April 1, 1994 

Activity of daughter radionuclide 

__ s_._4_0 __ 11 nano--1 ........ 

., , ... ....,.. ---• I Yttrium-90 

Total mass of this aohltion 

I Approxim~t~ly 5. O •-I 
Method of fflUSUHfMnt . 

I 

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

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

I August 1994 

This dilution was prepared for the 1994 ASTM 
Collaborative Study of a test method for the 
determination of Sr-90 in water. 
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Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

. Remarks 

- Revised 1 /M 

The manufacturer .states ihat· activities other than that of the principal nuclide 
and of its daughter nuclides. if any. were estimated/known to be: 

.,1<_1_) ________________ _.I ':~atlht~" .. I ___ "_I of _the princ:1pai activity · . 

._11_2_1 ________________ .. I !:i5~.~~t~n I % I of the princ;pal ~ctivity . 

.,11_3_) ________________ _.I ~~-~ht~" I "-I of the ~rinc:1pal act•vity 

The activity of impurity m is not (2) is not 13) is not 
included in the quoted· figures of the principai activity. 

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

concentration of the principal actMty had a standard •ror (am) not greater than t I o • 1 'JI. I 
(The 99. nr. confidence limits are given by t(sm, where t is oluined from the student t factor 
for the degree of freedom (n-1 )t. 

The maximum uncertainty due to the useaable syslematic errors (dilution. couming. a~ 
known unc:.tainty of the standard, is obtained by the .....,ate arithmetic summation of the 
positive and negative systematic error C + & -:- I • ). Thne have been estimated not 10 ~ 

1•3.a "'°' 1-3.a "' 
the overall uncenainty (often called ac:curacy) is an ntimate of the possible divergence of 
the quoted result from the true value. It is a combination of r•ldam error (tesmij at the 99.7% 
confidence limits and the worst cue estimate of tha aystematic .-ron c + i . - i · I 
The owwall uncertainty is therefore calculated on die baia of+ [tCsmt +I]. - [team) •63 
and is I• 4 • O "', I- 4 • O "I of the quoted radioeclive concentration. 

This standardiution is baHd on the following usumpdona of the principle nudide. its -
daughter nuclidn and lnipuritia (no allowance for error in theN aaumptions or the 
assumption of quoted half-life have been included in the statement of accuracy above). 

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

ca,,., ODIIIIIIII per gram ~ solution: 

30 micrograms strontium 0.1 M HCl 

Preservative: 

Date Cenificate Prepared 

Approval Signature 
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Notebook No. 0 414:. 
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INITIAL STANDARD DILUTION RECORD. 
;-­
! 

L L rr=======================~s=ta=n=:d=ar=:_d=:1-nf':"'o=rm==-at~ro=n=:=. · --==-====-=-==========a 

~ Isotope: 

r Activity of Standard Received: 

[ 

t 
Weight of Standard Received (g): 

Standard Activity (pCi/g): 

0 

~ uCi 

Vendor: . 

!5 · 0 g LAL 1,0. I: ----------"-----
Halflife in Years or Days: 

Reference Date: ,, , " { ~ q Receiver's Name: 
_ __._._..;. ___ .....__ 

Date Received: • 

Primary Dilution 

Balance Verification 7: 

Diluent Used: O · l t1 JG I 
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) le • f): · 

pCi/ 

g 

ml 

!S31 -: 
/mL 

- I 

h. Qilution Logbook 1.0. I: . Cf" /1/f) 

• · . Prepa;ed By: ~ . c{)Ay Preparation Date: G ,.. j r- ' 1 t\: 
\._ ' Reviewed By: er· ~ - . Review Date: __ ~_/_3_0 ... 1/_1_'-(;___ 

Pudty.~Cross Check ~rformed By: · Check Date: _______ _ 
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Los Alamos Technical Associates, Inc. 

8633 Gage Blvd. I Kennewick, WA 993361 Telephone (509) 783-4369 I FAX (509) 783-9661 

October 11, 1995 
LATA95-198 

Ms. Joan Kessner 
Bechtel 
1022 Lee Boulevard 
Richland, WA 99352 

Subject: VB404.02, SDG LK.5015-LAS 

Dear Ms. Kessner: 

Attached is the data validation report for analytical results for 100-KR-4 
Groundwater Round 8, (SDG LK.5015-LAS). The package was received by 
Los Alamos Technical Associates on September 21, 1995. 

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 
VB404.02 
MCW/lb 

ln 



DATA VAIJIDATION REPORf 
for 

100-KR-4 GROUNDW~IER ROUND 8 
Metals Analysis 

SDG LK5015-IAS 
IATA VB404.02 

Bechtel Hanford Inc. 
P.O. Box 969 

Richland, Washington 

October 11, 1995 
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INIRODUCIION 

100-KR-4 GROUNDWATER ROUND 8 
Data Validation Namrtive 

All samples in Sample Delivery Group (SDG) LK.5015-IAS (VB404.02) were validated at level Das 
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 REQUES'IED 

See Table 1. 

DATA QUAUIY OBJECIIVFS 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection limits: 

Onnpleteness: 

MAJOR DEFICIENCIES 

I 

Goals for precision were met with the exception of those items 
discussed in the "Qualification Summary Table". 

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-KR-4 Operable Unit, DOFJRL-90-21, 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 

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

40402MTL.NAR; Printed: 4-0ct-95, 3:22 pm 000002 



LATA ID#: V8404.02 

SAMPLE DATE 

Table 1 
Chain-of-Custody 
Analysis Request 

SDG: LK5015-LAS . 
Sample Information 

NO. COLLECTED MATRIX SAF 

. . 

FIELD QC 
INFO 

80G866 27-Jul-95 WATER 895-069 Split of 80G820 
80G867 27-Jul-95 WATER 895-069 

Method References: 
Analysis 

1. ICP Metals-TAL (Unfiltered) 
2. ICP Metals-TAL (Filtered) 

Printed 10/4/95, 12:11 PM 40402DST.XLS 

Split of 80G821 

Method 
6010 
6010 

Analyses Requested 

1 2 
X 

X 
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WHC 1993, Data Validation Procedwes for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2, 
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GLOSSARY OF V AIIDA'IION APPLlED QUAIJFIERS (CHEMIS'IRY) 

Qualifiers which may be applied by data validators in compliance with the procedures herein are as 
follows. 

U- Indicates the compound or analyte was analyz.ed 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. 

I 

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. 

40402MIL.NAR; Printed: 4-0ct-95, 3:22 pm 000005 



GLOSSARY OF IABORA10RY APPLIED QU~ 

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. 

N- Indicates spiked sample recovery was not within the control limits. 

40402MfL.NAR; Printed: 4-0ct-95, 3:22 pm 000006 



Qualification Summmy Table 
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ANALYTE TYPE 

Antimony MINOR 

Iron MINOR 

Thallium MINOR 

Potassium MINOR 

Thallium MINOR 

Calcium MINOR 

Comments: 

Qualification Summary Table 

lnorganics (Metals) 
QUALIFIER SAMPLES DQO 

AFFECTED 
UJ B0G866 BLANKS 

u B0G866 BLANKS 

UJ B0G867 BLANKS 

u B0G866 B0G867 BLANKS 

UJ B0G866 BLANKS 

J B0G867 PRECISION 

REASON 

Preparation blank value is negative 
and outside acceptance criteria. 
Preparation blank value is positive and 
outside acceptance criteria. 
Preparation blank value is negative 
and outside acceptance criteria. 
Calibration blank value is positive and 
outside acceptance criteria. 
Calibration blank value is negative and 
outside acceptance criteria. 
Serial dilution percent difference is 
outside acceptance criteria and the 
sample results are greater than 50 
times the instrument detection limit. 

Sample B0G866 is a field split of B0G820 and B0G867 is a field split of B0G821. The field splits are evaluated in 
SDG W0647-QES (VB404.04). 

000008 
Printed 10/10/95, 4:12 PM 40402QLS.XLS 



Data Summmy Table 
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10/4/95, 12:06 PM 

91~ ii ~1Yl~j, 1507 METALS 

. DATA SUMMARY TABLE 

LATA ID#: VB404.02 HEIS#: B0G8q6 B0G867 
Date: 27-Jul-95 27-Jul-95 

Matrix: WATER WATER 
Constituent GAS# Units Results Q Results Q 
Aluminum 7429-90-5 µg/L 52.2 B 38.7 B 
Antimony 7440-36-0 µg/L 58.0 :u£f 58.0 u 

~·"*"~· 

Arsenic 7440-38-2 µg/L 98.0 u 98.0 u 
Barium 7440-39-3 , µg/L 31.0 B 33.9 B 
Beryllium 7440-41-7 µg/L 1.0 u 1.0 u 
Cadmium 7440-43-9 µg/L 5.0 u 5.0 u 
Calcium 7440-70-2 µg/L 45100 52600 [~;J 
Chromium 7440-47-3 µg/L 46.9 33.2 
Cobalt 7440-48-4 µg/L 6.0 u 6.0 u 
Copper 7440-50-8 µg/L 3.0 u 3.0 u 
Iron 7439-89-6 µg/L 83.0 ':"Ut 13.5 B 

·· ... --·.',k·'-''' 

Lead 7439-92-1 µg/L 56.0 u 56.0 u 
Magnesium 7439-95-4 µg/L 5280 5950 
Manganese 7439-96-5 µg/L 2.0 u 2.0 u 
Nickel 7440-02-0 µg/L 15.0 u 15.0 u 
Potassium 7440..:09-7 µg/L 2210 iIY] 2430 i,Y:, 
Selenium 7782-49-2 µg/L 87.0 u 87.0 u 
Silver 7440-22-4 µg/L 4.0 u 4.0 u 
Sodium 7440-23-5 µg/L 6700 7230 
Thallium 7440-28-0 µg/L 50.0 :;i~G•i 50.0 ;~~ 
Vanadium 7440-62-2 µg/L 4.0 u 4.0 u 
Zinc 7440-66-6 µg/L 7.2 B 6.1 B 

00001.0 
Shaded areas indicate changes by the validator. 

40402DST.XLS, METALS 



Sample Results (Form rs) 
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Lab Name: L.A.S. 

SW - 846 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: HANFORD 

CLIENT ID NO. 

B0G866. 

----------
Lab Code: LOCK case No.: 729WHT 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0 

SAS No.: SDG No.: L5015W 

Lab Sample ID: L5015-2 

Date Received: 07/29/95 

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 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 52.2 B 
Antimony- 58.0 ;a-
Arsenic - 98.0 u 
Barium - 31. 0 B 
Beryllium 1. 0 u 
Cadmium 5.0 u 
Calci1;1m..._ 45100 

46.9 -Chromium 
Cobalt - 6.0 u 
Copper= 3.0 u 
Iron 83.0 ~ Lead 56.0 
Magnesium 5280 
Manganese 2.0 u 
Nickel 15.0 u 
Potassium 2210 t , 

Selenium 87.0 u 
Silver - 4.0 u 
Sodium-- 6700 
Thallium 50.0 ~ Vanadium- 4.0 
Zinc - 7.2 B 

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

p 
-p 
-p 
-p 
-p 
-p 
-p -p 
-p 
-p 
-p 
- u 

p 
-p 
-p 
-p 
-p u -p 
-p 
-p 
-p -p -p -

-
-
-
Texture: 

Artifacts: 

000012 



SW - 846 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0G867 
Lab Name: L.A.S. Contract: HANFORD ----------
Lab Code: LOCK Case No.: 729WHD 

Matrix (soil/water): WATER 

Level (low/med): 

% Solids: 

LOW 

0 

SAS No.: SDG No. : L5015F 

Lab Sample ID: L5015-12 

Date Received: 07/29/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 38.7 B p 
7440-36-0 Antimony= 58.0 u p -

-
7440-38-2 Arsenic 98.0 u p 
7440-39-3 Barium - 33.9 B p -
7440-41-7 Ber,yllium 1.0 u p -

-
7440-43-9 Cadmium 5.0 u p 
7440-70-2 Calciu~ 52600 E p -- - -- -
7440-47-3 Chromium 33.2 p 
7440-48-4 Cobalt - 6.0 u p -

Copper= 3.0 u -
7440-50-8 p 

-
7439-89-6 Iron 13.5 B p 

-
7439-92-1 Lead 56.0 u p 

-
7439-95-4 5950 p Magnesium 
7439-96-5 Manganese 2.0 u p -

-
7440-02-0 Nickel 15.0 u p 
7440-09-7 Potassium 2430 % p -
7782-49-2 Selenium 87.0 u p -

u 

7440-22-4 Silver - 4.0 u p -
7440-23-5 Sodium-- 7230 p -
7440-28-0 Thallium 50.0 "j? p -
7440-62-2 Vanadium- 4.0 u p -

UJ 

7440-66-6 Zinc -·. - 6.1 B p -
-

- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

· FORM I - IN 

000013 



Checklist 
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VALIDATION 
LEVEL: 

A 

r~ r.: ii "'W4 i ·rr:: J~~ m <fJ 
~If~ m !~!.h 1~rq .1, ~\di t.NORGANIC (METALS} 

DATA VALIDATION CHECKLIST 

B C E 

VALIDATION 
PROCEDURE: 

0 WHC-CM-5-3, Rev. 0 [!} WHC-SD-EN-SPP-002, Rev. 2 

•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:•:•:•:•:•:•:•:•:-:-:-:-:-:-:-:,:-:-:,:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:•:•:•:•:•:•:•:•:•:•:-:-:-:-:-:-:•:-:-:•:-:-:-:-:-:-:-:-:,:-:-:,:,:•:•:•:•:•:•:•:•:•'.•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:·:·:•:•:•:-:-:-:•:•:-:-:-:-:•:•:•:•:•:•:•:•:•:•:•:•:-:-:•:•:•:•:•:•:•:•:-:-:-:•:•:•:•:•:•:•:•:-:-:-:-:,:,:,:,:,:-:-:,:•:-:,:,:-:-:-:-:-:-:-:-:-:-:-:-:-:,:-:-:-:-:•:•:•:-:-:,:-:-:-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•;•:•:•:•:•:•:•:•:•:•:•:•:•:•:•; 

PROJECT: 

VALIDATOR: 

REVIEWER: 

SAF NO: 

ICP Metals 
(Unfiltered) 

6010 

SAMPLE NO. 
B0G866 

100-KR-4 

B MORRIS~~,'\< 

B SEYMOUR~ ;\tr 

895-069 

MATRIX 
WATER 

SDG: 

L,ATA NO: VB404.02 
(, 

LAB: LAS 
DOE/RL-90-21, 

QAPP NO: Rev.a 

ANALYSES REQUESTED 

ICP Metals 
(Filtered) 

6010 

SAMPLE NO. 
B0G867 

MATRIX 
WATER 

LK5015-LAS 

DATE: 4-Oct-95 

CASE: N/A 

SAP NO: N/A 

•,• ...... •.•,•.•,•,•·····················································································································································································································································································--"·'•'•·········································································································•···•·························································································· 

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 ICVand CCV checks acceptable? 

Validation calculation checks were performed and are acceptable. 

PNO-DVF-014, R2 

If NO(s) are checked, see CALIBRATION DATA SUMMARY form 

40402MTL.XLS, Checklist 
10/4/95, 12:00 PM 

YES NO N/A 

[!) • • 
[!) • • 
YES NO N/A 

[!) • • 
YES NO N/A 

~DD 
[!) • D 
[!) • • 
[!) • • 
[!) • • 
[!) D D 

00001.5 
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~j_. I'_ r, ~~I 'i ll'IP'' I~~- -~~,.. . i~,l RI l•·l~- I~+·~ I ~ 111 ~ i~ 11 ,,rl ·• ·r,~;,i1 ,~ i_ ,J ,J . . 
· ' . ·:·. · ·· LAT INORGANIC (METALS) 

. DATA 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? 

----~--------1 

YES NO N/A 

l!l •• • [!} • 
[!} • • 
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 'vVBre 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 'vV8re performed and are acceptable. 

PNO-OVF-014, R2 

If NO(s) are checked, see PRECISION DATA SUMMARY form 

40402MTL.XLS, Checklist 
10/4/95, 12:00 PM 

YES NO N/A 

l!l D D 
l!l D D 
l!l D D 
D D l!l 
00[!) 
l!I D D 
l!I D D 
l!I D D 

YES NO N/A 

l!I D D 
[I • D 
D • [!} 
D • [!} 
l!l •• 
D l!I D 
l!I D D 

000016 



HSJfY~tORGANIC (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 RPD values acceptabie? (see Field QC evaluation) 

Are field split RPD values acceptable? (see Field QC evaluation) 

Are performance audit sample results acceptable? 

Comments: The following field splits were identified: B0G820/B0G866 and B0G821/B0G867. 

Split results are evaluated in SDG W0647-QES (VB404.04). 

8. FURNACE AA QUALITY CONTROL 

Were duplicate injections required? 

Are all duplicate injectlon %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 RES UL TS 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: 

YES NO N/A 

l!I D D 
D D l!I 
D D l!I 
D D l!I 
D D l!I 

YES NO N/A 

D D l!I 
D D [I 
D D [I 
D D [I 
D D [I 
D D [I 
D D [I 

YES NO N/A 

[I D D 
l!l • D 
l!I D • 
l!I •• 
f!l •• 

VALIDATION SUMMARY . . 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-014, R2 
40402MTL.XLS, Checklist 

10/4/95, 12:56 PM 000017 



SDG: LK5015-LAS 

PROJECT: 100-KR-4 
·i 

MATRIX ' 

HEIS-SN CODE ANALYSIS ·•· 

B0G866 WATER ICP Metals 

B0G867 WATER ICP Metals 

PNO-DVF-014, R2 

HOLDING TIME SUMMARY 

VALIDATOR: B MORRIS 
"' 

REVIEWER: 8 SEYMOUR 

DATE PREP ANALYSIS 
COLLECTED DATE DATE 

27-Jul-95 N/A 06-Aug-95 

27-Jul-95 N/A 06-Aug-95 

40402MTL.XLS, hold times 
10/4195, 12:00 PM 

DATE: 04-Oct-95 

LATANO.: V8404.02 
PREP Required ANALYSIS Required 

HT HT HT HT VAL 
(davs) (days) (davsl (days) Q 

N/A NIA 10 180 NONE 

N/A NIA 10 180 NONE 

000018 



SDG: LK5015-LAS 

PROJECT: 100-KR-4 

BLANK ID ANALYTE 

Prep Blank 
BOG866 Antimony 

Prep Blank 
BOGB66 Iron 

Prep Blank 
BOGB67 Thallium 

Cal Blank Potassium 

Cal Blank Thallium 

PNO-DVF-014, R2 

ffll jI '""YI •it~ i '"{ m," 
{:'~ .! ,, ,~ ~f~#, ft) ffl :u~~A INORGANIC (METALS) 

DATA VALIDATION CHECKLIST 

BLANK DATA SUMMARY 

VALIDATOR: BMORRIS 

REVIEWER: B SEYMOUR 

LAB 2X 5X 
RESULT Q RT UNITS RESULT RESULT 

-59.33 

40.93 

-55.43 

636.3 

-94.9 

B 

B 

B 

.B 

B 189.8 

40402MTL.XLS, blanks 
10/4/95, 4:02 PM 

204.65 

3181.5 

DATE: 04-0ct-95 

LATANO.: VB404.02 

1DX VAL 
RESULT SAMPLES AFFECTED Q 

593.3 BOG866 UJ 

BOGB66 u 

554.3 BOGB67 UJ 

-
BOGB66 BOG867 u 

BOG866 UJ 

000019 



Lab Name: L.A.S. 

SW - 846 

3 
BLANKS 

----'-------- Contract: HANFORD 

SAS No.: Lab Code: LOCK Case No.: 729WHD 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_ 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) C 1 C 2 C 3 C 

Aluminum 29.0 u 29.0 u 29.0 u 29.0 u 
Antimony- --58.0 - u --58.0 - u --58.0 - u --58.0 - u 
Arsenic - -- - u --98.0 - u --98.0 - u --98.0 -98.0· u 
Barium --21.0 - u --21. 0 - u --21.0 - u --·21.0 - u 
Beryllium -- 1.0 - u -- 1.0 - u -- 1. 0 - u -- -1.0 u 
Cadmium 5.0 - u 5.0 - u 5.0 - u 5.0 - u 
Calcium- 32.0 - u 32.0 - u 32.0 - u - u 32. 0, 
Chromium -- 3.0 - u -- 3. 0 - u -- 3.0 - u -- 3.0 - B 
Cobalt - 6.0 - u 6.0 - 6.0 - u 6.0 -u u 
Copper= 3.0 - u 3.0 - u 3.0 

- u 3.0 - u 
Iron 12.0 - u 12.0 - u 12.0 - u 12.0 - u 
Lead --56.0 - u --56.0 - u --75.2 - B --56.0 - u 
Magnesium --50.0 - u --50.0 - u -- - -- -50.0 u 50.0 u 
Manganese -- 2.0 - u -- 2.0 - u -- 2.0 - u -- 2.0 - u 
Nickel 15.0 - u 15.0 - u 15.0 - u 15.0 - u 
Potassium --600.0- u --600.0 - u --600.0 - u --600.0 - u 
Selenium -- 87.0 - u -- 87.0 - -- - -- 87.0 -u 87.0 u u 
Silver - -- 4.0 - u -- 4.0 - -- - -- -u 4.0 u 4.0 u 
Sodium -- 70.0 - u 70.0 - - -u 70.0 u 70.0 u 
Thallium -- - -- - -- - ---60.3 -so.a u so.a u so.a u B 
Vanadium- - -- - -- - -- -4.0 u 4.0 u 4.0 u 4.0 u 
Zinc - - 4.0,- - -4.0 u u 4.0 u 4.0 u - - - -

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

FORM III - IN 

SDG No.: L5015F 

Prepa-
ration 
Blank C M 

29.000 u ~ -- -58.000 u p -- -98.000 u p --21.000 u p-
-- -1.000 u p 

-5.000 u p -32.000 u p -- -3.000 u p -6.000 u p 
-3.000 u p -12.000 u p -- -56.000 u p -- --50.000 u p -- -·--2.000 u p -15.000 u p 

--600.000 u p --- -87.000 u p -- -4.000 u p -70.000 u p 
-

C -~~-430 J:i. ) p -
4.UUO u p 

-4.000 u p -
- --
- --
- --

000020 ~ 



Lab Name: L.A.S. 

3 
BLANKS 

------,-'------ Contract: HANFORD 

SAS No.: Lab Code: LOCK Case No.: 729WHT 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_ 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) C 1 C 2 C 3 C 

Aluminum 29.0 u 29.0 u 29.0 u 29.0 u 
Antimony- --58.0 - --58.0 - u --58.0 - u --58.0 - u u 
Arsenic - -- - --98.0 - --98.0 - u --98.0 - u 98.0 u u 
Barium --21. 0 - --21.0 - u --21. 0 - u --21. 0 - u u 
Beryllium -- - -- - -- 1.0 - -- 1.0 

- u 1. 0 u 1.0 u u - - - -Cadmium 5.0 u 5.0 u 5.0 u 5.0 u 
Calcium- 32.0 - 32.0 - 32.0 - u 32.0 - u u u 
Chromium -- - -- - -- 3.0 - -- 3.0 -3.0 u 3,0 u u B 
Cobalt - 6.0 - 6.0 - 6.0 - u 6.0 - u u u 
Copper--:-- - - 3.0 - 3.0 - u 3.0 u 3.0 u u - - - -Iron 12.0 u 12.0 u 12.0 u 12.0 u 
Lead --56.0 - --56.0 - --75.2 - B --56.0 - u u u -- - -- - -- -Magnesium --50.0- u 50.0 u 50.0 u 50.0 u -- - -- - -- - -- -Manganese 2.0 u 2.0 u -2.0 u 2 .-0 u 
Nickel - - 15.0 - - u 15.0 u 15.0 u u 15.0 
Potassiiim --600. 0 - --600.0 - u --600.0 - u --600.0 - u u 
Selenium -- 87.0 - -- 87.0 - -- 87.0 - u -- 87.0 - u u u 
Silver - -- 4.0 - u -- 4.0 - u -- 4.0 - u -- 4.0 - u 
Sodium-- 70.0 - u - u 70.0 - u 70.0 - u 70.0· 
Thailium --50.0 - --50.0 - --50.0 - u ---60.3 - B u u 
Vanadium- 4.0 - u -- ,4 .0 - u -- 4.0 - u -- 4.0 - u - - - - -Zinc 4.0 u 4.0 u 4.0 u 4.0 u - - - -

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

FORM III - IN 

SDG No. : L5015W 

Prepa-
ration 
Blank C M 

29.000 u ~ -("'-59.330 B..> p 
-98.000 u p 

-- -21.000 u p 
-- -1.000 u p -5.000 u p 

-32.000 u p -- -3.610 B p 
-6.000 u p 
-3.000 u p 

(' 4U.~J0 BJ p -·-
-__ 56.000 u p 
-50.000 u p 

-- -2.000 u p -15.000 u p 
--600. 000 u p -
-- -87.000 u p -- -4.000 u p 

-70.000 u p -- -50.000 u p 
-- 4.000 u p -

-4.000 u p 
-

- --
- --
- --

000021 



3 
BLANKS 

Lab Name: L.A.S. 

Lab Code: LOCK 
----------

Case No.: 729WHT 

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 C 3 C 

Aluminum 29.0 u 
Antimony- - --58.0 - u 58.0 ij -

- -- - -- - -Arsenic - 98.0 u 
Barium - - --21.0 - - -u 
Beryllium - -- 1.0 - - -u 
Cadmium -

5.0 - u - -
Calcium- - 32.0 

- u - -
Chromium - -- 3.6 - - -

B 
Cobalt - - 6.0 - - -u 
Copper= 

- - - -3.0 u - - - -Iron 12.0 u 
Lead - --56.0 - u - -

- -- - - -Magnesium 50.0 u - -- - - -Manganese 2.0 u - (\- - -Nickel 1 ·,:- u - V~§- ~: BD - -Potassiimi 
Selenium ~ - -

0 I. V 

Silver - - -- 4.0 - - -u 
Sodium-- - 7n n- - -u 
Thallium - __c-9"4.9 - -

B ~ 
Vanadium- - -

""%. V u - - - - -Zinc 4.0 u - - - -
- - - -
- - - -
- - - -

FORM III - IN 

SDG No. : L5015W 

Prepa-
ration 
Blank C M 

v--- -p 
- -p - -p 
- -p 
- p-
- -p 
- -p - -p 
- --p 
- -p 
·- -p 
- -p 
- -p 
- -p 
- -p 
- -p 
- -p - -p - -p 
- -p 
- -p 
- -
- --
- --
- --

000022 ·' 



SDG: LK5015-LAS 

PROJECT: 100-KR-4 

LAB 
HEIS-SN ANALYTE RESULTS Q 

B0G867 Calcium 52607.26 
B0G866 All results are acceptable. 

PNO-DVF-014, R2 

r'll "' ! .. ,·:~_.'".j n j·n~·• I -;,t,t'•1r-1 V, J[-il'· 11J~) fl::i !~p H;,i, ~;, ./.' fl ~ I~~ I iii, · .. :~,) 11;- ,:. '~'fA INORGANIC (METALS) 
,, , . D.ATAVALIDATION CHECKLIST 

PRECISION DATA SUMMARY 

VALIDATOR: B MORRIS 

REVIEWER: B SEYMOUR 
SERIAL 2 

IDL . 10*IDL 50~1DL DIL CRDL CRDL 
1-1·g1[ 1-1g/L 

32 

1-1g/L %D 1-1g/L mg/Kg 

1600 13.3% 

40402MTL.XLS, precision 
10/11195, 8:44 AM 

5 
CRDL 
mg/Kg 

DATE: 04-Oct-95 

LATA NO.: VB404.02 
DUPI:: DUPE 
RPD CRDL MS/MSD SAMPLES VAL 

% dif RPD AFFECTED Q 

B0G867 J 

000023 



9 CLIENT ID NO. 
ItP SERIAL DILUTION 

B0G867 L 
Lab Name: L.A.S. Contract: HANFORD ----------
Lab Code: LOCK Case No.: 729WHD SAS No.: 

Matrix (soil/water): WATER 

,. Concentration Units: ug/L 

Serial 
Initial Sample Dilution 

Analyte Result (I) C Result ( s) 

Aluminum 38.71 B 145.00 
Antimony- 58.00 - u 290.00 -
Arsenic - 98.00 - u 490.00 -
Barium 33.94 - B 105.00 -
Berylliurri: 1.00 - u 5.00 -
Cadmium 5.00 - u 25.00 -
Calcium- 52607.26 - 45622.86 -
Chromium -- 33.20 - - -- 43.60 -
Cobalt - 6.00 - u 30.00 -

Copper= 3.00 - u 15.00 -- -Iron 13.54 B 60.00 - -Lead 56.00 u 280.00 - -Magnesium 5950.25 5412.55 
Manganese 2.00 - u 10.00 -
Nickel 15.00 - u 75.00 -
Potassium 2434.05 - B 4262.68 -
Selenium 87.00 - u 435.00 -
Silver - 4.00 - u 20.57 -
Sodium-- 7229.75 - 6913.97 -
Thallium 50.00 - u 250.00 -
Vanadium- 4.00 - u 20.00 -
Zinc - 6.14 - B 20.00 -- -

-
-

FORM IX - IN 

C 

u 
u 
u 
u 
u 
u 

B 
u 
u 
u 
u 
B 
u 
u 
B 
u 
B 
B 
u 
u 
u 
-
-

SDG No. : L5015F 

Level (low/med): LOW 

~ 

Differ-
ence Q M 

100.0 - p 
- - - -p 

- -p 
- -100.0 p 

- - - -p 
- -

/' , -..._ p 

l 13.~ .E p -
-.. H.3 p 

- - -p 
- -p 
- -100.0 p 

- - - -p 
- -9.0 p -- - - -p 
- -p 
- -75.1 p 

- - - -p 
- -p 
- -4.4 p -- - - -p 
- -p 
- -100.0 p - - - -
- -
- -

~t1-i< 

000024 ;s1 



SDG: LK5015-LAS 

LATA No.: VB404.02 

Analyte ICV/CCV ID 

Aluminum ICV 

Aluminum CCV 

Zinc ICV 

Zinc CCV 

PNO-DVF-014, R2 

PER.CENT RECOVERY (ICV/CCV) 
I 

Observed Value 

0 

99652 

25217 

10122 

10222 

40402MTL.XLS, ICV CCV recovery 
10/4/95, 11 :59 AM 

Date: 4-Oct-95 

Validator: B MORRIS 

True Value o/oR 

A 

100000 

25000 

10000 

10000 

99.7% 

100.9% 

101.2% 

102.2% 

·000025 



r 9 '" ~,"~a., n.Jrr~ l_a"",11•0., ~.~'· . • •• ,ii !el I\, l);; ,ff,; .I ,i 'ti,' i:li \~, : 1'fPllNORGANIC (METALS) 
. . . ·.· DATA VALIDATION CHECKLIST 

MATRIX SPIKE RECOVERY (MS) 

SDG: LK5015-LAS 

LATA No.: V8404.02 

Date: 4-Oct-95 

Validator: 8 MORRIS 

Analyte 

Aluminum 

Zinc 

PNO-DVF-014, R2 

Sample ID_;; 

B0G866 

B0G867 

Spike Sample 
Result 

SSR 

2073.79 

558.49 

Sample 
Result 

SR 

52.18 

6.14 

40402MTL.XLS, MS recovery 
10/4/95, 11 :59 AM 

Spike 
Added 

SA 

2000 

500 

%R 

101.1% 

110.5% 

000026 



PERCENT RECOVERY (LCS) 

SDG: LK5015-LAS 

LATA No.: YB404.02 

Date: 4-Oct-95 

Validator: B MORRIS 

Analyte Observed value True value %R 

Aluminum 

Zinc 

PNO-DVF-014, R2 

OLCS ALCS 

2049.16 2000 

525.82 500 

40402MTL.XLS, LCS recovery 
10/4/95, 11:59 AM 

102.5% 

105.2% 

000027 



rn 1• l'j ,,·,qHtt1 ~ ~t•')r' 
:,(;~\I~) ~i t'f~;lui.'eiNORGANIC (METALS) 

! , , DATAVALIDATION CHECKLIST 

RELATIVE PERCENT DIFFERENCE 

SDG: LK5015-LAS 

LATA No.: VB404.0i , 

Date: 4-Oct-95 

Validator: B MORRIS 

Analyte Sample ID 
Original (Sample) 

concentration 
Duplicate 

concentration RPD 

Aluminum 

Zinc 

PNO-DVF-014, R2 

B0G866 

B0G867 

OS 

52.18 

6.14 

40402MTL.XLS, RPD 
10/4/95, 11 :59 AM 

D 

61.17 

6.65 

15.9% 

8.0% 

000028 



PERCENT DIFFERENCE (ICP SERIAL DILUTION) 
I 

SDG: LK5015-LAS Date: 4-0ct-95 

Validator: 8 MORRIS LATA No.: VB404.02 

Analyte 

Magnesium (BOG866} 

Calcium (BOG867} 

PNO-DVF-014, R2 

Analyte Concentration 
before Dilution 

5279.34 

52607.26 

Analyte Concentration 
after Serial Dilution 

s 

5333.04 

45622.86 

40402MTL.XLS, serial dilution 
10/4/95, 11 :59 AM 

%D 

1.0% 

13.3% 

000029 



f~ . . t.' ! '"'l!h .• ,,r.,,, g':;r,,.,,, •. 
~ , fil~M,~~ · i !1J .. if :>~?. i-{ l·.i51lU!t¥~llNORGANIC (METALS) 

. i · -DATA VALIDATION CHECKLIST 

INORGANICS RESULTS CALCULATION, WATER 

SDG: LK501_5-LAS __ ___._ _________ _ 
; 

LATA No.: VB404.02 -----------

Analyte 

Calcium (B0G866} 

Zinc (B0G866} 

PNO-DVF-014, R2 

. ' 
i 

concentration Dilution 
from curve Factor 

CONCW units DFW 

45.09 mg/L 1 

0.0061 mg/L 1 

40402MTL.XLS, water results 
10/4/95, 11 :59 AM 

Date: 4-Oct-95 

Validator: B MORRIS 

Concentration (µg/L} 

45090 

6.1 

000030 



' I. 
I 

laboratozy Case Namdive 

40402MIL.NAR; Printed: 4-0ct-95, 3:22 pm 000031 



Lockheed Analytical Services Log-in No.: L5015 
Quotation No.: O400000-B 

SAF: 895-069 
Document File No.: 0729596 

WHC Document File No.: 254 
SDG No.: LK5015 

Page 3 

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 

• One water sample for total metals analysis by EPA Method 6010. The samples were 
prepared as LAS Batch 729BHTand analyzed for selected analytes as requested on the 
chain of custody. Sample B0G866 (L5015-2) was used for matrix spike and duplicate 
and serial dilution. All data flags due to the performance of the above-mentioned QC 
are also associated with every sample digested with this batch. 

Holding Time Requirements 

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

lntern~I Quality Control 

• · All internal quality control were within a~ceptance limits. 

Sample Results 

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

"P" ICP-AES 

Nalini Prabhakar 08/11 /95 

Prepared By Date 

000032 



Lockheed Analytical Servic,es Log-in No.: L5015 
Quotation No.: O400000-B 

SAF: 895-069 
Document File No.: 0729596 

WHC Document File No.: 254 
SDG No.: LK5015 

Page 4 

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 

• One water sample for dissolved metals analysis by EPA Method 6010. As the 
measured turbidity of the sample was less than 1 NTU, itwas batched as 729BHD for 
selected dissolved analytes as requested on the chain of custody. Sample B0G867 
(L5015-12) was used for matrix spike and duplicate and serial dilution. All data flags 
due to the performance of the above-mentioned QC are also associated with every 
sample digested with this batch. 

Holding Time Requirements 

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

Internal Quality Control 

• All internal quality control were within acceptance limits with the following exceptions: 

• In the analysis of calcium, the percent difference of serial dilution slightly exceeded the 
10% control limit. This may be due to physical interferences. All calcium results for 
the associated samples are flagged with an "E". 

Sample Results 

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

"P" ICP-AES 

Nalini Prabhakar 08/11 /95 . 

Prepared By Date 

000033 
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Pege_1_of_1_ 
Bechtel Hanfo,d, Inc. ,L. _ 5 () 15 CHAIN OF CUSTODY/SAMPLE ANALYSIS·REOUEST 

Collector 
R r l__e-r:-

Project Designation 
100-KR-4 Groundwater Sampling - Round 8 
Ice Chest No. 

M~~f'~-c,o/ 
Shipped To 
Lockheed 
Possible Sample Hazards/Remarks 

Special Handling and/or Storage 
Maintain samples between 2°C and 6°C. 

SAMPLE ANALYSIS 

Sample No. Matrix• 

B0G866 w 

B0G867 w 

"'I~ 
c:f 

Date Sampled 

Compeny Contact 
R. E. Peterson 
Sampling Location 
100 K 
Field Logbook No. 

f= p:__ · I t!J 99 

Preservation HN03 

Type of Container 
G 

No. of Container(s) 
1 

Volume 
500mL 

ICP ... 
Metals -
TAL 
(Unfilter-
ed) 

't;ime Sampled 

- tfZ<._ 
/ u~ 

Cool 4°C Coo14°C HN03 

G P/G PIG 

1 1 6 

500mL 250mL 1L 
Anion• (ICI Turbidity Gross 

~•.•Cl, ao,. Alpha, 
('lO,, NO,, Gros• Bet11, 
Po, U-234/235 

/238, Sr-
90, Gamma 

Telephone 
(509) 372-9638 

SAF No. 
B95-069 

Deta Turnaround 
D Priority 

• Normal 

Method of Shipment 
Federal Express • ~"A-J.. 4-<1< 

Bill of Lading/Air Bill No.J>x..n d.c;OC{G35Cf37 

Cool4°C 

G 

1 

1L 
Tritium, 
C-14 

Cool 4°C 

PIG 

1 

20mL 

A~vity 
Scan 

G ·., 

S00mL 

ICP 
Metals -
TAL 
(Filtered) 

7 

~"<,-, 

·=· 
-~ -=,. :~ 

-?=.1-----------+------+--------1---------1------,1------,1--------1------,1----~1----~1-----t----+----+----1 
.....s> ...r...,. ..... __ ....,.,..,.. ___ ---l _____ __. ________ ..._ _______ _,_ ___ .._ ___ .i.... ___ -'-___ -'-___ .i.... ___ ..... ___ ...._ ___ ..._ ___ 1.... __ ---1 

'.§H~IN;::r~lif:et!:~jj1gij:: Sig~IPrint Names SPECIAL INSTRUCTIONS 

C Relinqujshed By~- Date/Time R~~~ (5',t,e. Date/Time /t:p J 
r- A-c,....e .. z.2 ~ /~·.1:~ 7•;}-")•~-- , <1.1, /./ (/, adfh~ 7-;J.7--f~ 

Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity 
by EPA 180.1 is being requested for information only. Tho ERC Contractor 
acknowledges that the 48-hour holding time will not be mot. 

1' Rali116t•~e~_.1 e-~ Date/Time O 'lOO Jteceived By Date/Time 

\,.l)li',IJ:5!"""!',·/~_·ffi~,'l,,-:¼f:Xt,;J~~<.:;...-'~""'-''(v,~i,..,/.._:~/2~,,J:'-:--1=7~;a--,l~.._'~...,·f..,.'f'--1~,_. ... .14-::~-,---;--::-------~::-'.:-:::~----I The Activity Scan is for all sample numbers listed on this chain of custody. 
vttelinquished By Date/Time Q Received By Date/Time 

~ t-i 
'I,.. Relinquished By Data/Time Q Received By Date/Time 

M• trix• 

S • Soil 
SE • Sodim•nt 
SO• Solid 
SL • Sludge 
W • W• ter 
0 • Oil 
A • Air 
CS• Orum Solid• 
DL • Dn.m Liquid• 
T • Ti •• ue 
WI• Wipe 
L • Liquid 
V • Vegeurion 
X • Other ~ ~ ~-~ 

~ 1-;..,.<L~t~:~~~tj~f=--=,i~i=--=J~:!~:::I..,.i::~R~lra:-0"""1 ..... ,.ed.,..;:.,,....(__,--,j~ ..... ),,....-, .. Cll .. AL-,li,_---~--,T~i~tl.,.,-e-LJ°--~-.-~-(--f-flfl--,.,-----.J--------------7--ri---9--<;~-at-~ ... /T ... i~-/o-~--------'-------i 

(} ,:: .. FINAUSAMPLEi{ Disposal Method - ' Disposed By 'Data/Time 
. DISPOS{ftbN}( 

.. ···=···· ·-·· ·,·· ·- - -- - - - ·- ·- - - - - ----·--- - --- -- - - - ---- .. -- - - -- - -· ------ ---------------------~ 



~ .... 

END OF PACKAGE 
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IN1RODUCIION 

100-KR-4 GROUNDWA1ER ROUND 8 
Data Validation Namrtive 

All samples in Sample Delivery Group (SDG) LK5015-LAS (VB404.02) 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. 

ANALYS~ REQ~TED 

See Table 1. 

DATA QUALITY OBJECIIVES 

Precision: 

Accurncy: 

Sample Result Verification: 

Detection limi1s: 

Completeness: 

MAJOR DEFICIENCIFS 

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, lnvestigation/FerEibility Study Work Plan for the 
100-KR-4 Operable Unit, DOE/RL-90-21, Rev. 0. 

The data package was 86% complete for all requested analyses. 

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

MINOR DEFICIENCIFS 

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

40402GNC.NAR; Printed: ll-Oct-95, 10:54 am. 000002 



LATA ID#: VB4 

• .. ',<:,• ""'•,' 1, •.• •.-~.; • !•",, ~~I; .:, ,,•,.,:,.,, •'•,.'f.,.,• •:;,._'' 

~J~::l; Ii ~fil,,j ~i~t;: t ~i·;r 
:r ,,~ Ii·~'.( . ;i,,! 1~ !11 ,.,.'i,J1, Table 1 

04.02 SDG: LK5015-LAS 

Chain-of-Custody 
Analysis Request 

Sample Information Analyses Requested 
SAMPLE DATE FIELD QC 

NO. C OLLECTED MATRIX • SAF INFO 
B0G866 27-Jul-95 WATER 895-069 Split of B0G820 

Method Refere nces: 
lysis 

1. 
2. 

Ana 
Ani ans (Cl,F,NO2,NO3,PO4,SO4) 

bidity Tur 

1 
X 

· Method 
300.0 
180.1 

Printed 10/4/95, 11 :15 AM 40402DST.XLS 

2 
X 
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY) 

1 '' Qualifiers which may be applied by data validators in compliance with the procedures herein are as 
follows. ) ' 

' " •i!,. 

i t\ 

··1 ), 

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. 

40402GNC.NAR; Printed: 28-Sep-95, 6:49 pm 000005 



GLOSSARY OF LABO RA TORY APPLIED QUALIFIERS 

Qualifiers which may be applied. by the laboratory in compliance with applicable requirements are as 
follows. 

Commonly used laboratory g•erieral ch,emistry 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. 

B- For CLP analysis only - Reported value is less than the contract required detection limit (CRDL) 
but greater or equal to the instrument detection limit (IDL). 

40402GNC.NAR; Printed: 4-Oct-95, 10:53 am 000006 



Qualification Summary Table 
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Qualification Summary Table 

General Chemistry 
ANALYTE TYPE QUALIFIER SAMPLES DQO REASON 

AFFECTED 
Ortho-Phosphate MAJOR UR ' B0G866 HOLD TIME Holding time is exceeded by greater 

than 2 times. 
Nitrate MINOR J B0G866 HOLD TIME Holdina time is exceeded by 2 times. 
Nitrite MINOR UJ B0G866 HOLD TIME Holdina time is exceeded by 2 times. 

Printed 9/28/95, 5:38 PM 40402QLS.XLS 000008 



Data Summary Table 
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10/4/95, 10:57 AM 

9ti I o~Pr~S,~ l!t~kRAL CHEMISTRY 

DATA SUMMARY TABLE 

LATA ID#: VB404.02 HEIS#: B0G866 
,,. Date: 27-Jul-95 

Matrix: w 
Constituent CAS# Units Results Q 
Chloride by IC 16887-00-6 mg/L 3.9 
Fluoride by IC 16984-48-8 mg/L 0.093 B 
Sulfate by IC 14808-79-8 mg/L 34 
Nitrate by IC 14797-55-8 mg/L 4.1 ~:::~;~ Nitrite by IC 17497-65-0 mg/L 0.002 
Ortho Phosphate by 

I 
IC 14265-44-2 mg/L 0.020 1:16: 

Turbidity : TURBIDITY NTU 0.94 

Shaded areas indicate changes by the validator. 
40402DST.XLS, GENERAL CHEMISTRY 
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Sample Results (Form l's) 
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,, n1Y ~m f' 13Lif6 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

JClient Sample ID: BOG866 !Date Collected: 27-JUL-95 

!Matrix: Water Date Received: 29-JUL-95 

!Percent Solids: N/A 

Turbidity NTU 180.1 0.94 N/A 29-JUL-95 25751 L5015-4 

Chloride mg/L 300.0 3.9 0.020 31-JUL-95 25760 L5015-3 

Fluoride mg/L 300.0 0.093 0.10 B 01-AUG-95 25761 L5015-3 

Nitrate-N mg/L 300.0 4. 1 0.020 ,...,_ r 31-JUL-95 · 25762 L5015-3 

Nitrite-N mg/L 300.0 < 0.002 0.010 NY....\AJ 31-JUL-95 25763 L5015-3 
I 

Ortho Phosphate mg/L 300.0 < 0.020 0.10 ~ lA 01-AUG-95 25764 L5015-3 

Sulfate mg/L 300.0 34. 0.10 31-JUL-95 25765 L5015-3 



Checklist 
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VALIDATION 
LEVEL: 

VALIDATION 
PROCEDURE: 

PROJECT: 

VALIDATOR: 

REVIEWER: 

SAF NO: 

A B C 

0 WHc~cM-5-3, Rev. a 

100-KR-4 ~ SDG: n,~ ,o ... "\-41 ~ 

BJ SEYMOUR ( LATANO: VB404.02 

,~:; rf\" ~ 
BJ MORRIS \O' LAB: LAS 

DOE/RL-90-21, 
B95-069 QAPP NO: Rev.a 

llllllllllllllllllllllllli

1

:l
1
1111:1111:JJllllllllllllllllllllllllllllllllllllllll

1

li 
E 

[!} WHC-SD-EN-SPP-002, Rev. 2 

LK5015-LAS 

DATE: 28-Sep-95 

CASE: N/A 

SAP NO: N/A 
:,:,:•:•:•:•:•:•::;.;:;:;:;:;:;:;::,.:•,❖• ::.,·.·:-:-:-:-·-:-.❖•,········ ·.::· •• : ••••••••••• ,•,•,•,·.•· ••••••••• • ••••• ··:::.: •• : .......... ,•, .. ,::.:.: •• :.:.:,:.:::::::.::.:.:.-•••• :::: ••• •,•:::: •••• .-••••• -:.-.·-·-·-·---·-·,·-·--················--····-'·---·-·---•.-:::::::.-•••• ,._.,.,.,• •• • ......... -:::::::::::::.::::·::.-:-::·:,:-:-:· .• ; •• :.-.•---·-·.".-.·.·.·.'.•:-: •• :.-: •• : •• -: ••• •.·-•,·-·-·-·-·-·-·--·-·--.-·· ••• ·.·.'.·.'.-:.-

Anions [!} 
300.0 

SAMPLE NO. MATRIX 
B0G866 WATER 

Turbidity 
180.1 

ANALYSES. REQUESTED 

COMMENTS: 

.:-:-.-:-:-:-.-.❖ -. • : •❖ •. ··• •' ❖•❖: •••••• .-· •• ·-· -·-:-:-:-:-:-·-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-·-:-·-:-· :-·-: ·• •.··•:-:-: :-:::::•:•:•·· •• •• ••••• :-:-:-:-:-:-:-:-:-:-:-:-:-·-·-:-·: ••• :-···•::·-:-·•·•:•:•·•:•:•:•:-:-:-·•·•:•:•:•·•:•:•·❖···•:::•:•·•:•:•:•:•:•:•:•:•.•.· • •• • .•. •.•.•=·=········· .. ❖ •• -: •• •: •' •••• :-:=:-::::•:::•:•:::::•=:-:-.-:-•• : .•. ,::;.;.:.:·::::::::::::::::::::::::::::;:::;:;:;:;:;:;:;:•:::::::::::::::::::::•:::::::::•:::•:::::•:::::-:-:-:::::::•:::;:::::::•:::::::::::::::•:::::•:;:;:;: 

II 

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. 

PNO-DVF-013, R2 

If NO(s) are checked, see CALIBRATION DATA SUMMARY form 

40402GNC.XLS, Checklist 
10/4/95, 11 :01 AM 

YES NO N/A 

[I • D 
[I • • 
YES NO N/A 

• [!I D 

YES NO N/A 

[!I D D 
[!I D D 
[I • • 
[!}OD 
[!I D D 

000014 
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t~f~ ntyL,~ ; f,r1Jtji 
f'~ ij ~, : · i,! ~t.!AtA" GENERAL 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 acceptJble? 

If NO(s) are checked, s_ee 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 checked, 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 acceptable? 

Comments: Sample BOG866 is identified as a split of BOG820. The split will be evaluated 

in SDG# W0647-QES, (LATA ID# VB404.04). 

YES NO NIA 

[!I D D 
[!I D D 
[!I D D 
[!I D D 

YES NO N/A 

l!l •• 
l!l D D 
l!l )• D 
l!l D • 
[!I D D 

YES NO N/A 

l!l D D 
l!l D D 
D D [!I 
D D l!l 
l!l D D 

YES NO NIA 

f!I D D 
D D [!I 
D D [!I 
D D [!I 
D D l!l 

PNO-DVF-013, R2 
40402GNC.XLS, Checklist 

10/4/95, 11 :06 AM 
000015 



8. ANALYTE QUANTITATION 

Was analyte quantitation performed properly? .. 

Are results calculated properly? 

Validation calculation checks were performed and .are acceptable. 
' 1.f, ' 

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. 

Comments: 

. VALIDATION SUMMARY . 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

YES NO N/A 

~DD 
~DD 
~DD 

YES NO N/A 

~DD 
~DD 
~DD 
~DD 

000016 
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1
,m~u~1, •~c• · · 

i91 II •tH i~j •fir h,!ll.AitA GENERAL CHEMISTRY 
·oATAVALIDATION CHECKLIST 

HOLDING TIME SUMMARY 

SDG: LK5015-LAS VALIDATOR BJ SEYMOUR 

PROJECT: 100-KR-4 REVIEWER: BJ MORRIS 
s PREP 
' 

MATRIX DATE PREP ANALYSIS HT 
HEIS-SN CODE ANALYSIS COLLECTED DATE DATE (days) 

B0G866 WATER Anions(Cl,SO4) 27-Jul-95 NIA 31-Jul-95 NIA 

B0G866 WATER Anions Fluoride ·27-Jul-95 NIA 01-Aua-95 NIA 

B0G866 WATER Anions(NO2,NO3) 27-Jul-95 NIA 31-Jul-95 NIA 

B0G866 WATER Anions(PO4) 27-Jul-95 NIA 01-Aug-95 NIA 

B0G866 WATER Turbidity 27-Jul-95 NIA 29-Jul-95 NIA 

PNO-DVF-013, R2 
40402GNC.XLS, hold times 

1014/95, 11 :07 AM 

DATE: 28-Sep-95 

LATA NO.: VB404.02 
Required ANALYSIS Required 

HT HT HT VAL 
(davsJ (days) (davsJ Q 

NIA 4 28 NONE 

NIA 5 28 NONE 

NIA 4 2 JIUJ 

NIA 5 2 UR 

NIA 2 2 NONE 

000017 



, 1ri I ~l~ iqJ5 ~ Ui~? GENERAL CHEMISTRY 

CALCULATION SPREADSHEET 
\ 

LINEAR REGRESSION ANALYSIS 
'. - '1 ,i :\ .... 

SDG: LK5015-LAS 

LATA No.: VB404.02. 
Ii:: ,.., ,: : ' 

Analyte/Calibration Date: Chloride/7-31-95 

Concentration 'Absorbance 

X y 

0.000 0 

20.000 39700 

Date: 28-Sep-95 

Validator: BJ SEYMOUR 

50.000 142275 slope x intercept 

100.000 

1000.000 

5000.000 

SDG: LK5015-LAS 

LATA No.: VB404.02 

196518 2270.4440 23.4434 

1972288 

11348591 1/slope y intercept 

0.0004 -51544.574 

LINEAR REGRESSION ANALYSIS 

Date: 28-Sep-95 

Validator: BJ SEYMOUR ----------
An a I yt e /Ca Ii bra ti on Date: Turbidity/7-29-95 

Concentration 

X 

0.00 

5.00 

10.00 

20.00 

40.00 

PNO-DVF-013, R2 

Absorbance 

y 

0.00 

4.18 

8.40 

16.70 

33.400 

40402GNC.XLS, linear regression 
9/28/95, 4:46 PM 

c:J 
slope 

0.8347 

. 1/slope 

1.1980 

c:J 
x intercept 

-0.0185 

y intercept 

0.0155 

000018 
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, 
1i . ii):- : i~) ~? ~~&GENERAL CHEMISTRY . . ~ - . 

. CALCULATION SPREADSHEET 

PERCENT RECOVERY (ICV/CCV) 
., 

SDG: LK5015-LAS 

LATA No.: VB404.02· 

Date: 28-Sep-95 

Validator: BJ SEYMOUR 

Analyte Sample ID Observed Value True Value o/oR 

Chloride ICV 

Chloride CCV 

Turbidity ICV 

Turbidity CCV 

PNO-DVF-013, R2 

0 A 

942.450 1000 

955.046 1000 

7.80 8 

20.47 20 

40402GNC.XLS, ICV CCV recovery 
9/28/95, 4:37 PM 

94% 

96% 

98% 

102% 

00001.9 



SDG: LK5015-LAS 

LATA No.: 
, I 

VB404.02 

Analyte Sample ID 

Chloride B0G866 

Turbidity B0G866 

PNO-DVF-013, R2 

MATRIX SPIKE RECOVERY (MS) 

Date: 28-Sep-95 

Validator: BJ SEYMOUR 

Spike Sample Sample 
Result Result 

SSR SR 

44.374 3.863 

6.02 0.94 

40402GNC.XLS, MS recovery 
10/4/95, 11:10 AM 

Spike 
Added 

SA 

40.00 

5.00 

%R 

101% 

101.6% 

000020 



. PERCENT RECOVERY (LCS) 

SDG: LK5015~LAS 

LATA No.: VB404.02 

Date: 28-Sep-95 

Validator: BJ SEYMOUR 

Analyte Observed value True value %R 

Chloride 

PNO-DVF-013, R2 

OLCS ALCS 

949.983 1000 

40402GNC.XLS, LCS recovery 
9/28/95, 4:48 PM 

95% 



•. 
1 RELATIVE PERCENT DIFFERENCE 

' ,· 
SDG: LK5015-LAS · ·. '1 

• 

LATA No.: VB404.02 

Original (Sample) 
Analyte Sample ID concentration 

I OS 

Chloride B0G866 3.863 

Turbidity B0G866 0.94 

Date: 28-Sep-95 

Validator: BJ SEYMOUR 

Duplicate 
concentration RPO 

D 

3.891 1% 

1.00 6.2% 

40402GNC.XLS, RPO 000022 
PNO-DVF-013, R2 10/4/95, 11 :09 AM 



lf".1 1. /.' J'j l H. j n~t1 1 '·;r rri.·· '"l 1111~•; ru Ii II,, !I, i"li 1,lj II]\ / 
:i 9.1 • r,/ .·. 'ti 'r' ~'t'A GENERAL CHEMISTRY 

. CALCULATION SPREADSHEET 

RESULTS CALCULATION, WATER 

SDG: LK5015-LAS 1 

LATA No.: 

Analyte 

Chloride B0G866 

Turbidity B0G866 

PNO-DVF-013, R2 

V8404.02 

Concentration Dilution 
from curve Factor 

CONCW units DFW 

3.863 mg/L 1 

0.94 NTU 1 

40402GNC.XLS, water results 
10/4/95, 11 :09 AM 

Date: 28-Sep-95 

Validator: BJ SEYMOUR 

Concentration 

3.9 

0.94 

000023 
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Laboratory Case Narrative 
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Lockheed•Eli~~mnen~Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 

. Telephone 702-361-0220. 800-582-7605 Facsimile 702-361-8146 ........,4.., 
LOCKHEED .MARTIN_¼ 

Ms. Joan Kessner 
Bec.htel Hanford, Inc. 
345 Hills 
P.O. Box 969 
Richland, WA 99352 

RE: Log-in No.: 
Quotation No.: 
SAF: 
Document File No.: 
BHI Document File No.: 
SDG No.: 

August 31, 1995 

L5015 
O400000-B 
895-069 
0729596 
254 
LK5015 

The att,;3Ched data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on July 29, 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._ Samples were not received in time to meet the 
analytical holding time requirements. Method 180;1 Turbidity and Method 300.0 Nitrate, 
Nitrite and Ortho Phosphate were received out of holding time. 

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. 

000025 



Lockheed Analytical Servic;e,s Log-in No.: L5015 
Quotation No.: O400000-B 

SAF: B95-069 
Document File No.: 0729596 

WHC Document File No.: 254 
SDG No.: LK5015 

Page 1 

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 

r::·~j;I{ 
Kathleen M. Hall 
Client Services Representative 

000026 



Lockheed Analytical Serviciis, 
I, 

. ,; 

~· ·,• .· ' 
'.) j 

Log-in No.: L5015 
Quotation No.: 0400000-8 

SAF: 895-069 
Document File No.: 0729596 

WHC Document File No.: 254 
SDG No.: LK5015 

Page 2 

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 
• · One water sample was received for LK5015 and analyzed in batch 729 bh for selected 

analytes as requested on the chain of custody. Quality control analysis was 
performed on the following sample: 

Client ID LAL# Method 

BOG866 L5015-4 DUP, MS 180.1 Turbidity 11-----------+-
BOG866 L5015-3 DUP, MS 300.0 Chloride, Fluoride, Nitrate-Nitrogen, 

Nitrite-Nitrogen, Orthophosphate and Sulfate · 

Holding Time Requirements 
• · All sa·mples were analyzed within the method-specific holding times with the exception 

of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were 
received outside 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 

the reporting detection limits. 

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

Kay Mccann 
Prepared By 

August 2. 1995 
Date 

000027 
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Chain-of-Custody Information 
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115"'" 

Paga_1_of_1_ 
Bechtel Hanto,d. Inc. l, ._ 5 0 J 5 CHAIN OF CUSTODY/SAMPLE ANALYSIS·REOUEST 

Collector 
k_,,-~~ 

Project Designation 
100-KR-4 Groundwater Sampling - Round 8 
Ice Chest No. 

UC~ J:'<;;-c>O I 
Shipped To 
Lockheed 
Possible Sample Hazards/Remarks 

Special Handling and/or Storage 
Maintain samples between 2°C and 6°C. 

SAMPLE ANALYSIS 

Sample No. Matrix" 

BOG866 w 

BOG867 w 

Data Sampled 

7·.;). / 0 7'5" 

7·cJ. 7· 7 :r 

Company Contact 
R. E. Peterson 
Sampling Location 
100 K 
Field Logbook No. 

Telephone 
(509) 372-9638 
SAF No. 
895-069 

Method of Shipment 

Data Turnaround 
0 Priority 

• Normal 

~ FZ..... I ,o-9q Federal Express . <2i"J.-J..4"'i..:' 

Preservation 

Type of Container 

No. of Container(s) 

Volume 

')·<"?·1r$il.. 
\ 
iime Sampled 

~l/°2Z_ 

~IIZ<_ 

HN03 Cool 4°C Cool 4°C 

G G PIG 

1 1 1 

500mL 500mL 250mL 

ICP Anions (ICI Turbidity ~- ~.'Cl. ao,. 
Metals - f>jO,, NO,, -

TAL Po, 

HN03 

P/G 

6 

1L 
Gross 

Alpha, 
Gros• Beta, 
U-234/235 

Bill of Lading/Air Bill No.J>x../) d.qOC(G3SCf3 ? 

Cool 4°C 

G 

1 

1L 
Tritium, 
C-14 

Cool 4°C 

PIG 

1 

20mL 

A~vity 
Scan 

... 

G' 

500mL 

ICP 
Metals· 
TAL 

(Unfilter- /23B, Sr- (Filtered) 
ad) 90,Gomma 

':,<::/:=:::-=',;:}) :}='·. }?/)\. =· ·=·. :•::••:• : :){}{}::(}%//:/:\ ··•· ·•·.·.•·:• .·• ... ,,:,}/.::.::.:=/.,=:• 

\c 

.,._.b 
. 'l!: -, 
!=I.= 

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

--~·¾1 
.:C!" 
'k'N 

'J.t----------+-------+---------1---------1-----1-----1-----1-----,1------il------ll------l----4----4---~ 

"t>t----------+-------+---------1---------t----'l-----,1-----1-----,1-----,1------11------1----4----4---~ 

~ 

~
~ ...... ~s-ill~:""':1:r"":;::""':r~:::f"";:1:r""::::r""';:::s~:;:::s"":::=:E""::::~~:;::s""::)"":;?""::~""',::::+------'------S-i_g_n _,-P-ri_n_t N-'-am_e_s------'------1-S-P""'E""'C,..IA-L"'"INi.,.S.,.,T""R .. U-C""T"'l,-JOL.N-S----L.----1"-----1---....1----'--:-11-~-x;_oi.1.I ---~ 

Relinquished Byy~ Date/Time Re~e~y/ ,Z/ 0 ~ Date/Time /'/I J Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity SE - Sediment 

~11_~;-#17~~~.f....Jl:.il~~_:7;.;~~d~~~i;:--~~V~;,~·,,~7~,~~~/ ,-?!1/,L~'~N)~~_p·.sd~ ,,~, '!.=:---L'7~~ ..,__,~ _:£. __ ~by EPA 180.1 is being requested for informetion only. The ERC Contractor ssLo: ss1~!. \J rT(,.....,_,.z:z.u f-_,1 7•;;)-")·'-;.._ \ 4/1 c.~rf',~ /-,.</--,,§ ....._ 
,-._ R-"-A••'~ f:;"'/'L-- Date[fime O '?OO i,ecaived By Date[fime acknowledges that the 48-hour holding time will not be met. ':;: ~~tor 

\),'~/ -~ #.!u/.//~...J 7-o,.~~f( J The Activity Seen is for all sample numbers listed on this chain of custody. ~s: ~:.,, Solid• 
- ,Relinquished By Date[fime Received By Dateffime DL • Dn.m Uql.id• 

"':'l' ,.._ T • Tinuo 
Q:.., I_,/ WI • Wipe 

Relinquished By Date[fime ~ Received By Date[fime L - LlqUKl 

-C 
V • Vog•tation 

· I\ 0 X • Other 

~ ~: :::f ~jitiji:~\j\:1:1:: R~ed r L J ~ ~. :~ 
Title 

~--,,,LP 
Date[fime 

7-Yi-9<-/ c::; :/ <,.._ - , 
Disposed By 'Dete[fime 

----------------------' 
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Radiochemistty Analysis 

SDG LK5015-IAS 
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Bechtel Hanford Inc. 
P.O. Box 969 

Richland, Washington 

October 11, 1995 
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IN1RODUCl10N 

100-KR-4 GROUNDWATER ROUND 8 
Data Validation Namrtive 

. ' ', 

All samples in Sample Delivery Group (SDG) LK5015-IAS (VB404.02) were validated at level Das 
defined in the Data Validation Procedures for Radiochemical Analysis {WHC-SD-EN-SPP-001, Rev. 1 ). 

The analyses were performed by Lockheed Analytical Services. 

ANALYSES REQUFS'IED 

-See Table 1. 

DATA QUAI11Y OBJECIIVFS 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection limits: 

Completeness: 

MAJOR DEFICIENCIES 

Goals for precision were met. 

Goals for accuracy were met with the exception of those items 
discussed in the 'Qialification Smnmmy Table''. -

All sample results were supported in the raw data. 

Detection limit goals were met for all sample results as specified 
in the Remedial. lnvestigation/FeeEibility Study Work Plan for the 
100-KR-4 Operable Unit, DOF./RL-90-21, 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 

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

40402RAD.NAR; Printed: l 1-0ct-95, 9:31 am 000002 



LATA ID#: VB404.02 

Table 1 
Chain-of-Custody 
Analysis Request 

SDG: LK5015-LAS 
Sample Information . 

SAMPLE DATE ; 

NO. COLLECTED MATRIX 
B0G866 27-Jul-95 WATER 

Method References: 
Analysis 

1. Gamma Scan 
2. Gross Alpha 
3. Gross Beta 
4. Strontium-90 
5. Uranium-233/234,-235,-238 
6. Carbon-14 
7. Tritium 
8. Rad Screen 
9. Activity Scan 

FIELD QC 
SAF INFO 1 

B95-069 Split of B0G820 X 

Method 
LAL-91-S0P-0063 
LAL-91-S0P-0060 
LAL-91-S0P-0060 

.· LAL-91-S0P-0196 
LAL-91-S0P-0108 
LAL-91-S0P-0209 
LAL-91-S0P-00156 
Lab Specific 
Lab Specific 

. .A.nalyses Requested 

2 3 4 5 6 7 8 9 
X X X X X X X X 

NOTES: (complete documentation of these notes can be found in the Supplemental Information Section of this report) 
NOTE 1: The rad screen i,,vas deemed unnecessary prior to off-site shipment. 

Printed 10/10/95, 15:22 40402DST.XLS 000003 



REFERENCES 

WHC 1993, Data VaHdation Procedures for Radiochemical, Andyses, WHC-SD-EN-SPP-001, Rev. 1, 
Westinghouse Hanford Company, Richland, Washington. 

DOE 1992, Remedial, Investigation/Feasibility Study Work Plan for the 100-KR-4 Operable Unit, 
OOE/RL-90-21, Rev. 0, Department of Energy-Hanford, Richland, Washington. 

40402RAD.NAR; Printed: ll-Oct-95, 9:31 am 000004 



GLOSSARY OF V ALIDA'IION APPllED QUALIFIERS (RADIOCHEMIS'IRY) 

Qualifiers which may be applied by data validators in compliance with the procedures herein are as 
follows. ' 

. '11:. 
;,_ 

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. · 1 

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. 

40402RAD.NAR; Printed: 1 l-Oct-95, 9:31 am 000005 



GL<l5SARY OF IABORA'IORY APPLIED QUALIFIERS 

Qualifiers which may be appli~ 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 the sample. 

J- Indicates the value reported is estimated due to the presence of interference. 

40402RAD.NAR; Printed: l 1-0ct-95, 9:31 am 000006 



Qualification Summmy Table 
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ANALYTE TYPE 

Carbon-14 MINOR 

Comments: 

].::: 
l •r. 

Qualification Summary Table 

Radiochemistry 
QUALIFIER SAMPLES DQO 

' AFFECTED 
J B0G866 ACCURACY 

REASON 

Matrix spike recovery is outside 
acceptance criteria. 

1. Sample B0G866 is a field split of B0G820. The field splits are evaluated in SDG W0647-QES (VB404.04). 
2. The "U" qualifers added to the Data Summary Tables and Form Is are laboratory concentration qualifiers to 

indicate that the results are <MDA and have not been applied as a result of validation. 

Printed 10/11/95, 10:23 AM 40402QLS.XLS 000008 



Data Summmy Table 
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10/11/95, 10:33 AM 

LATA ID#: VB404.02 HEIS#: B0G866 
' ' ',, Date: 27-Jul-95 

'1' Matrix\ WATER 
Constituent I CAS# Units Results Q 

Gross Alpha ALPHA pCi/L 0.8 u 
Gross Beta BETA pCi/L 11.4 
Strontium-90 · 10098-97-2 pCi/L 1.15 
Uranium-233/234 U-233/234 pCi/L 0.89 
Uranium-235 15117-96-1 pCi/L 0.055 u 
Uranium-238 U-238 pCi/L 0.66 
Carbon-14 14762-75-5 pCi/L 311 [~ 
Tritium 10028-17-8 pCi/L 2850 
GAMMA-SCAN 
Ac-228(Ra-228) 15262-20-1 pCi/L -20 u 
Cesium-137 10045-97-3 pCi/L 2.9 u 
Cobalt-58 13981-38-9 pCi/L . 2.6 u 
Cobalt-60 10198-40-0 pCi/L -2.0 u 
Europium-152 14683-23-9 pCi/L -4 u 
Europium-154 15585-10-1 pCi/L 0 u 
Europium-155 

! 
14391-16-3 pCi/L -7.0 u 

lron-59 14596-12-4 pCi/L -2.9 u 
Lead-212 Pb-212 pCi/L 6.5 u 
Pb-214(Ra-226) Pb-214 pCi/L 6 u 
Radium-226 13982-63-3 pCi/L -150 u 
Ruthenium-106 13967-48-1 pCi/L -6 u 
U-235 15117-96-1 pCi/L 0.055 u 

Shaded areas indicate changes by the validator. 
-40402DST.XLS, RADIOCHEMISTRY 

I 
) 

00001.0 



Sample Results (Form rs) 
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·LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, \.IA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOG866 , 

Date Collected: 27-JUL-95 

Matrix: \.later 

Constituent Analy:zed · 

Ac-228(Ra-228) 07-AUG-.95 
Co-58 07-AUG-95 
Co-60 07-AUG-95 
Cs-137 07-AUG-95 
Eu-152 07-AUG-95 
Eu-154 07-AUG-95 
Eu-155 07-AUG-95 
Fe-59 07-AUG-95 
Pb-212 07-AUG-95 
Pb-214(Ra-226) 07-AUG-95 
Ra-226(GAMMA) 07-AUG-95 
Ru-106 07-AUG-95 
U-235(GAMMA) 07-AUG-95 
Gross Alpha 22-AUG-95 
Gross Beta 22-AUG-95 
Total radio-strontium 23-AUG-95 
U-233/4 29-AUG-95 
U-235 29-AUG-95 
U-238 29-AUG-95 

,Batch:.· 

GAMMA SPEC LAL-0063 25798 
GAMMA SPEC LAL-0063-25798 
GAMMA SPEC LAL-0063-25798 
GAMMA SPEC LAL-0063-25798 
GAMMA SPEC LAL-0063-25798 
GAMMA SPEC LAL-0063-25798 
GAMMA SPEC LAL-0063-25798 
GAMMA SPEC LAL-0063-25798 
GAMMA SPEC LAL-0063-25798 
GAMMA SPEC LAL-0063-25798 
GAMMA SPEC LAL-0063-25798 
GAMMA SPEC LAL-0063-25798 
GAMMA SPEC LAL-0063-25798 
GR ALP/BETA LAL-0060 25854 
GR ALP/BETA LAL-0060=25854 
SR-90 LAL-0196 25855 
U-ISOTOPIC LAL~0108 26719 
U-ISOTOPIC LAL-0108-26719 
U-ISOTOPIC LAL-0108-26719 

LAL Sample ID: L5015-5 

Date Received: 29-JUL-95 

Login Number: L5015 

••·•····.,:;9;¢Jiy{~y Effar:· .MPA:::· .. · 

-20_ 16. 39. 
2.6 5.8 7.4 
-2.0 3.0 10. 
2.9 5.8 7.3 
-4. 11. 46. 
0 12. 38. 
-7 .0 6.4 18. 
-2.9 6.2 21. 
6.5 9.7 14. 
6. 12. 18. 
-150 110 170 
-6. 39. 69. 
8. 27. 40. 
0.8 1.2 2.0 
11.4 2.0 2.2 
1. 15 0.44 0.67 
0.89 0.23 0.13 
0.055 0.085 0.13 
0.66 0.20 0.13 

D'ic1taQual 

Page 2 000012 

Units 

pCi/L /,{.... 
pC i /L /,J.... 
pCi/L /,v 
pCi/L {,A.,-
pCi/LW 
pCi/LW 
pCi/L ~ 
pCi /L V--, 
pCi/L V,, 
pCi/L 1,1.,, 
pCi/L /1-" 
pCi /L t,v 
pCi/L t,,<-
pC i /L l(,.J 
pCi/L 
pCi/L 
pCi/L 
pCi/L (,A_. 
pCi/L 



LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOG866 LAL Sample ID: L5015-11 

Date Collected: 

Matrix: 

_Consfituent-

C-14 
H-3 

27-JUL-95. 
i 

Water 

26-AUG-95 C-14 LAL-0209 26505 
24-AUG-95 TRITIUM(H3) LAL-0066_25853 

Page 3 

311. 
2850 

Date Received: 29-JUL-95 

Login Number: L5015 

22. 
430 

12. 
260 

000013 

pCi/L :;T 
pCi/L 



Otecklist 
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VALIDATION 
LEVEL: 

VALIDATION 
PROCEDURE: 

A B 

0 WHC-CM-5-3, Rev. 0 

C 
·····.······.···.··.·.·.···~···················· 

E 

~ WHC-SD-EN-SPP-001, Rev. 1 

·.•.•,•,•,•,•.•.•,•,•,•-•-•.• •••.. •,•-·-·-·-·-·--•-· •••••••••••••••••••••••• •,•.,•,•-·-·-·-·-·-•-• •••• -.-.•-·-·-•-•,•·················•'•'·'·'•'•'··'•'•'•'••·-· ••••.• •.•-•-•,•,,•.•,•,•,•-•,•-·-·-·-·-·-·-·--·-····'·'•'·'·'•'·'•'·'•'·'•'·'•'·•···········--·-·-·-·-•-·.·-· ••••••••• ••••••••••• ······•.·-··-·-··-·- -·•.•··••.••❖:•• •• ·-·-·-·-·-·-·-·-··.·····- ···••:•:-:-:-:-:-:-:•:-:-:•:-:-:-:-:•:•:•:•:•:•:•:•:❖:❖:•:•:•:•:·:•:•:•:-:-: 

PROJECT: 
.. · I~ 

100-KR-4 l,. \; ~/l{ 

VALIDATOR: 
~/ 1\V 

A FREIER 10 LATA NO: 

REVIEWER: .~\ --~ BJ MORRIS \0'\Q' LAB: 

SAF NO: 895-069 QAPP NO: 

SDG: 

VB404.02 

LAS 
DOE/RL-90-21, 
Rev.a 

LK5015-LAS 

DATE: 10-Oct-95 

CASE: N/A 

SAP NO: N/A 
·-·-·-·-·-·-•-•,•,•,•-•,•,•.•,•,,•,•,•-•,•,•,•-·-•-•,•-·-·-·-·-·-·-·-•-•.• .. •.•.•.·.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.• .. •.•.•.•.•.•.•.•.•.•.•.•···················· .... ····················································· ... ························································································· .... ·····························································•'•·······'•'•'••'••········································································································•'•'······· 

II 

ANALYSES REQUESTED 

~ ~ 
U-233/234/235/238 Gamma Spec Gross Alpha/Beta Carbon-14 

LAL-91-S0P-0108 LAL-91-S0P-0063 LAL-91-S0P-0060 LAL-91-S0P-0209 

SAMPLE NO. MATRIX 
COMMENTS: 

B0G866 WATER 

1. DATA PACKAGE COMPLETENESS AND CASE1 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? 

Strontium-90 
LAL-91-S0P-0196 

Tritium 
LAL-91-S0P-0060 

YES NO N/A 

~DD 
~DD 
YES NO N/A 

~DD 
~DD 

YES NO N/A 

•~• ~•• ~•• 
[I • • 

Comments: Calibration of instruments/detectors was not performed within one year of sample analysis, 

however continuing calibration data is acceptable. Therefore, no qualifiers are assigned. 

PNO-DVF-015, R2 
40402RAD.XLS, Checklist 

10/10/95, 9:34 '000015 

II 
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1it RADIOCHEMISTRY 

DATA VALIDATION CHECKLIST 

4. CONTINUING CALIBRATION 

Background checked at proper frequency?. 

Background check acceptable? 

I 

Efficiency checked at proper frequency? 

Efficiency check acceptable? 

Calibration check standards NIST traceable? 

Calibration check standards acceptable? 

If NO(s) are checked, see CALIBRATION DATA SUMMARY form 

5. BLANKS 

Were method blanks analyzed? 

Are the method blanks free of analyte~? · 

Were method blank results acceptable? 

Validation calculation/transcription checks were 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 were performed and are acceptable. 

PNO-DVF-015, R2 

If NO(s) are checked, see ACCURACY DATA SUMMARY form 

40402RAD.XLS, Checklist 
10/10/95, 9:34 

YES NO N/A 

~•• ~•• ~•• ~•• ~•• 
~ •.•· 

YES NO N/A 

~•• ~•• ~•• ~•• 

YES NO N/A 

.~ • • •~• ~•• ~•• ~•• ~•• ~•• ~DD 
~DD 

000016 



DATA VALIDATION CHECKLIST 

7. PRECISION 

Were laboratory duplicates analyzed at the proper frequency? 

Are all duplicate RPD values acceptab!~? . 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see PRECISION DATA SUMMARY form 

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 RPD values acceptable? (see Field QC calculations) 

Are field split RPD values acceptable? (see Field QC calculations) 

Are performance audit sample results acceptable? 

YES NO N/A 

[!) D D 
[!) D D 
[!)OD 

YES NO N/A 

[!) D • 
D D [!) 
• • [!) • • [!) • • [!) 

Comments: BOG866 is a field split odf B0G820. The field split RPD values will be evaluated in 

SDG#W0647-QES, LATA ID VB404.04. 

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 MDAs meet the RDLs? 

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-015, R2 
40402RAD.XLS, Checklist 

10/10/95, 9:34 

YES NO N/A 

[!) • • 
[!) • • 
[!) • • 
[!) • • 
[!) • • 

000017 



,-
SDG: 

PROJECT: 

HEIS-SN 

B0G866 

B0G866 

B0G866 

B0G866 

B0G866 

B0G866 

1;~11~~ 11· 1~i1M:t;: ~ ~~t1:i . 
lJJ;,r ... •} 1, J'~i! ,ii m ~'FA RADIOCHEMISTRY 

DATA VALIDATION CHECKLIST 

HOLDING TIME SUMMARY 

LK5015-LAS VALIDATOR: A FREIER 

100-KR-4 REVIEWER: BJ MORRIS 

MATRIX DATE PREP ANALYSIS 
CODE ANALYSIS COLLECTED DATE DATE 

WATER U-233/34/35/38 27-Jul-95 N/A 29-AU!l-95 

WATER Gamma Scan 27-Jul-95 N/A 07-AuQ-95 

WATER Gross Alpha\Beta 27-Jul-95 N/A 22-Aug-95 

WATER Carbon-14 27-Jul-95 N/A 26-Aug-95 

WATER Tritium 27-Jul-95 N/A 24-Aug-95 

WATER Strontium-SO 27-Jul-95 N/A 23-Aug-95 

PNO-DVF-015, R2 
40402RAD.XLS, HOLD TIME 

10/10/95, 9:35 

DATE: 10-Oct-95 

LATA NO.: VB404.02 

PREP Required ANALYSIS Required 
HT HT HT HT VAL 

(days) (davsJ (davs) (davsJ Q 

N/A NIA 33 180 NONE 

N/A NIA 11 180 NONE 

N/A NIA 26 180 NONE 

N/A NIA 30 180 NONE 

N/A NIA 28 180 NONE 

N/A NIA 27 180 NONE 

0000.18 



O 1' n'ru:: flQl~ ?1~111 ;ifrt~,l! ~+A RAD1ocHEM1sTRY 

DATA VALIDATION CHECKLIST 

ACCURACY DATA SUMMARY 

SDG: LK5015-LAS VALIDATOR: A FREIER DATE: 10-Oct-95 

PROJECT: 100-KR-4 REVIEWER: BJ MORRIS LATA NO.: VB404.02 

PERCENT RECOVERY (%R) 
Tracer/ Laboratory 

Lab Matrix Carrier Control SAMPLES VAL 
HEIS-SN ANALYTE RESULTS Q Spike Yield Standard AFFECTED Q 

B0G866 Gross Alpha 0.795 156.0% NONE NONE 

B0G866 Carbon-14 311 57.0% B0G866 J 
Comment: 
Qualification is not required for Gross Alpha Vv'hen the matri:x: spike is >140% and results are nondetect. 

PNO-DVF-015, R2 
40402RAD.XLS, ACCURACY 

10/11/95, 10:33 AM 000019 



~l i[ 7r~ llt ~ '1t1t. 
?''9 ii~· /f~h ~ei~•RADIOCHEMISTRY 

SDG: LK5015-LAS 

LAT A No.: VB404.02 

CALCULATION SPREADSHEET 

MATRIX SPIKE RECOVERY (MS) 

------,------

Analyte 

Tritium 

Gross Alpha 

PNO-DVF-015, R2 

. ;;.i..-

Spike 
Sample Sample 

Sample ID Result Result 

B0G866 

B0G866. 

4980 2850 

51.1 0.795 

40402RAD.XLS, MS %R 
10/10/95, 9:35 

Date: 10-Oct-95 

Validator: A FREIER 

Spike 
Added %R 

1810 118% 

32.2 156% 

oooozo 



SDG: LK5015-LAS 

LATA No.: VB404.02 

Analyte 

Co-60 

Tritium 

Gross Alpha 

Strontium 

U-238 

Carbon-14 

PNO-DVF-015, R2 

PERCENT RECOVERY (LCS) 

Date: 10-Oct-95 

Validator: A FREI ER 

Observed value True value 

211 218 

2370 2260 

31.2 39.2 

40.5 51.8 

27.4 28.6 

448.0 522 

40402RAD.XLS, LCS o/oR 
10/10/95, 9:36 

o/oR 

97% 

105% 

80% 

78% 

96% 

86% 

000021 
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-ns . 'o., irie:tti• t::;t(~A RADIOCHEMISTRY 

CALCULATION SPREADSHEET 

SDG: LK5015-LAS 

LATA No.: VB404.02 

:I 

Analyte 

Tritium 

Gross Alpha 

Strontium 

Carbon-14 

U-235 

PNO-DVF-015, R2 

RELATIVE PERCENT DIFFERENCE 

Original 
(Sample) 

Sample ID concentration 

B0G866 2850 

B0G866 0.795 

B0G866 1.15 

B0G866 311 

B0G866 0.0547 

40402RAD.XLS, RPD 
10/10/95, 9:36 

Date: 1 0-Oct-95 

Validator: A FREIER 

Duplicate 
concentration RPD 

2880 1.05% 

1.29 47.5% 

1.49 25.8% 

329 5.63% 

0.0533 2.59% 

000022 



SDG: LK5015-LAS 

LATA No.: VB404.02 

Analyte 

U-232 

PNO-DVF-015, R2 

ALPHA SPEC TRACER RECOVERY 

Background 
Gross counts/ 

counts/ minute Detector 
Sample ID minute of tracer efficiency 

B0G866 2.536 0.0347 0.258 

40402RAD.XLS, ALPHA SPEC TRACER %R 
10/10/95, 9:36 

Date: 10-Oct-95 

Validator: A FREIER 

Activity 
(pCi) of 
tracer 

added to 
sample %R 

10.93 0.887 

000023 



SDG: LK5015-LAS 

LATA No.: _V_B_404_,0_2 ____ _ 

Analyte Sample ID 

U-234 BOG866 

Gross Alpha BOG866 

strontium BOG866 

Carbon-14 BOG866 

Tritium BOG866 

PNO-DVF-015, R2 

M1 n"' Th~ ~~· ,tf-. . ..1 b}·· 
~
: "ill n I ". 1 ]"'" j ·" .. I' ~;~. 1•d· 
... ;J ,:; f\] 'li1 .•. t~ ~TA RADIOCHEMISTRY 

Bkgrnd 
counts/ 

min (cpm) 
or 

std Dev 
of bkgrnd 

(cpm) 

0.0056 

0.028 

1.01 

2.36 

0.90 

CALCULATION SPREADSHEET 

MINIMUM DETECTABLE ACTIVITY (MDA) 

Count 
time for 
assoc. 
sample 

720 

100 

150 

60 

20.00 

Detector lngrov.th 
Efficiencz: corr. factor 

0.26 1.00 

0.096 1.00 

0.44 1.28 

0.71 1.00 

0.19 1.00 

40402RAD.XLS, MDA 
10/1 OtaS, 9:37 

Tracer/ 
Carrier 

recovery 
factor 

0.89 

1.00 

0.96 

1.00 

1.00 

Date: 10-0ct-95 

Validator: A FREIER 

Sample 
Decay Chemical volume 
factor l'.jeld factor (L org) MDA 

1.00 1.00 0.20 0.13 

1.00 1.00 0.25 1.97 

1.00 1.00 0.50 0.66 

1.00 1.00 0.05 12.21 

1.00 1.00 0.01 263.21 

000024 



9 ~: pm ~i:r g :a:f•gn · >1A ,I ~)·:tiY911t l~,i RADIOCHEMISTRY 

CALCULATION SPREADSHEET 

RESULTS CALCULATION GROSS ALPHA, TRITIUM AND CARBON-14 

SDG: LK5015-LAS 

LATA No.: V8404.02 

Analyte 

Gross Alpha 

Tritium 

Carbon-14 

PNO-DVF-015, R2 

' ' 

Activity of 
Gross alpha 
Counts Background fraction 

per Counts in beta Detector 
minute per minute channel Efficiency 

0.07 0.03 1.00 0.10 

13.01 0.90 1.00 0.19 

26.71 2.36 1.00 0.71 

40402RAD.XLS, ALPHA, TRITIUM & CARBON-14 
10/10/95, 9:40 

Date: 1 0-Oct-95 

Validator: A FREIER 

Sample 
volume 
(Lor g) Result 

0.25 0.79 

0.01 2841.12 

0.05 310.72 

000025 



SDG: LK5015-LAS 

LATA No.: VB404.02 --------
Gross 
Counts 

per 
Anal}'.!e minute 

Strontium B0G866 1.71 

PNO-DVF-015, R2 

RESULTS CALCULATION TOTAL STRONTIUM 

Background 
Counts per 

minute 

1.01 

Ingrowth 
correction Detector 

Factor Efficienct 

1.28 0.44 

40402RAD.XLS, Sr-TOTAL 
10/10/95, 9:37 

Carrier 
recovery 

factor 

1.00 

Strontium 
decay 
factor 

1.00 

Date: 1 0-Oct-95 

Validator: A FREIER 

Sample 
volume 
{Lor la} Result 

0.50 1.11 

000026 



RESULTS CALCULATION ALPHA SPEC ISOTOPES 

SDG: LK5015-LAS 

LAT A No.: VB404.02 --------
Gross 
Counts 

per 
Analyte minute 

U-234 0.0958 

PNO-DVF-015, R2 

Background Tracer 
Counts per Detector recovery 

minute Efficiency 

0.0056 0.258 

40402RAD.XLS, ALPHA SPEC 
10/10/95, 9:38 

factor 

0.887 

Date: 1 0-Oct-95 

Validator: A FREIER 

Sample 
volume 
(Lor g) Result 

0.20 0.888 

000027 
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Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: L5015 
Quotation No.: Q400000-B. 

SAF: 895-069 
Document File No.: 0729596 

WHC Document File No.: 254 
SDG No.: LK5015 

Page 5 

The routine calibration and quality control (QC) 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. 

NOTE: Chemical recoveries and minimum detectable activities (MDAs )can be found 
on the preparation sheets and calculation sheets on the attached raw data for 
each method. 

Holding Time Requirements 

All holding times were met. 

Analytical Method Isotopic Uranium 

The isotopic uranium analysis was performed using standard operating procedure (SOP), LAL-
91-SOP-0108. The samples were analyzed in workgroup 26719. No problems were 
encountered during analysis and all QC criteria were met. No re-analyses were performed. 

Analytical Method Gamma Spectrometry 

The gamma spectrometry analysis was performed using SOP, LAL-91-SOP-0063. The 
samples were analyzed in workgroup 23498. No problems were encountered during the 
analysis and all QC criteria were met. No re-analyses were performed. 

Analytical Method Gross Alpha/Beta 

The gross alpha/beta analysis was performed using SOP, LAL~91-SOP-0060. The samples 
were analyzed in workgroup 25854. No problems were encountered during analysis and all 
QC criteria were met with the following exception: The alpha matrix spike (MS) recovery was 
out of QC criteria. Because duplicate (25854DUP1) and sample BOG866 (L5015-5) activities 
were below the MDA · data quality is not believed to be affected. No re-analyses were 
performed. 



Lockheed Analytical Services 

Analytical Method Strontium-90 

Log-in No.: L5015 
Quotation No.: 0400000-8 

SAF: 895-069 
Document File No.: 0729596 

WHC Document File No.: 254 
SDG No.: LK5015 

Page 6 

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. The samples were 
analyzed in workgroup 25855. No problems were encountered during the analysis and all QC. 
criteria were met. No re~analyses were performed. 

Analytical Method Carbon-14 

The carbon-14 analysis was performed using SOP, LAL-93-SOP-0209. The samples were 
analyzed in workgroup 26505. No problems were encountered during the analysis and all QC 
criteria were met with the following exception: The MS recovery was out of QC criteria. 
Because all other QC criteria were met data quality is not believed to be affected. No re-
analyses were performed. ! 

Analytical Method Tritium 

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were 
analyzed in workgroup 25853. No problems were encountered during analysis and all QC 
criteria were met. No re-analyses were performed. 

Andrea Tippett 
Prepared By 

August 31, 1995 
Date 
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Chain-of-Custody Infonnation 
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Page _l_of __ l _ 
Bechtel Hanford, Inc. J 5 0 J 5 

··-
CHAIN OF CUSTODY/SAMPLE ANALYSIS ·REQUEST 

Collector 
k ,,.i.._e-~ 

Project Designation 
100-KR-4 Groundwater Sampling - Round 8 

Ice Chest No. 
o~~ ,cs;,.c,o 1 

Shipped To 
Lockheed 
Possible Sample Hazards/Remarks 

Special Handling and/or Storage 
Maintain samples between 2°C and 6°C. 

SAMPLE ANALYSIS 

Sample No. Matrix• 

BOG866 w 

BOG867 w 

' ~ tHAWid~::Poi§ii§'ihi 
"\ :.::::::/(:':)//=)\?}'/==\)\ 

Company Contect 
R. E. Peterson 
Sampling Location 
100 K 

Field Logbook No. 
~ FZ. . I <i-?q 

Preservation 

Type of Container 
G 

No. of Container(s) 

Volume 
500mL 

ICP ... ,. 
Metals -
TAL 
(Unfilter-
ed) 

Date Sampled "\ime Sampled 

'f;.1 

Sign/Print Names 

C': Relinquished By ,t(,.J,!_.tt::7_• Date/Time R~~~ (5",u:;. Date/Time /'f/ J 
r ft-&-/?,•2...2~ (t-_.,:~..., ,•~"°J·'i--r , 4,-,r n l"j 13.Jfh~ 7-:;J.7--H-

G P/G P/G 

6 

500mL 250mL lL 
Anion• IICI Turbidity Gross 

~f'.·-CI. BO,. Alpha, 
t,10,, NO,, Grou Beta, 
PO, U-234/235 

/23B, Sr-
90, Gamma 

'r ')c ~ 

SPECIAL INSTRUCTIONS 

Data Turnaround 

Telephone 
(509) 372-9638 
SAF No. 
B95-069 

Method of Shipment ., 
Federal Express ~ ~~-J..4~'" 

D Priority 

• Normal 

Bill of Lading/Air Bill No.£>x.."/J "JC,O'/G"3SCf37 

G 

lL 
Tritium, 
C-14 

::/(:_ 

\::-

P/G 

20mL 

A~vity 
Seen 

·::<:: 

... 

G 

500mL 

ICP 
Metals -
TAL 
(Filtered) 

M•rrix• 

S - Soil 
Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity 
by EPA 180.1 is being requested for information only. The ERC Contractor 
acknowledges that the 48-hour holding time will not be met. 

SE - Sediment 
SO - Solid 
SL • Sludge 
W - Water 

r-. R-"--· '~e~/ c-~ Date/Time O 'lOO Jeceived By Date/Time 

\,~1~1,tJ,.,_·,~./-M...J,.·¾,.:,'l,i.'~~~~-~A,(v,:;.::,;t:t.,/:...(/L...!;:it'..J,:--..f::-7~;::-;1'?.._·-.J.·7~(~--"+-:J:,----:---:--:--------=---:=-----4 The Activity Scan is for all sample numbers listed on this chain of custody. 
!,Relinquished By Date/Time Received By Date/Time 

0 - Oil 
A • Air 
OS - Dn.m Solido 
DL • Drum Liquido 
T • TiHue ,~ -

G ., Relinquished By 

-
Date/Time j ~eceived By 

(\ l ~ 
R"ed~y \ Q 
I a,f JI(_, ./ ) ru ' A c.., 

Title 

~-,,LP , 

Date/Time 

( •. (fo /) "n..-. 

Disposed By 

Date/Time 

7-:fJ-9</ q :, < .... 
'Date/Time 

WI - Wipe 
L • Liquid 
V • Veo•t• rion 
X • Other 

7 

,<!i,;Jir.., 
-·=:s> 
•1,", -1 

-· ,•R.. 

:/'4 

•.-_:<::::•:-:_-;:;::::-::;··. --------------------------------------------------------------------
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Environmental £RC 
Restoration -ream 
Contractor I t 

Interoffice Memorandum 

TO: 

COPIF.S: 

W. S. Thompson 

R. L. Biggerstaff 

N3-06 

H4-91 

DATE: 

ntOM: 

SUWEcr, 1995 Round 8 sampling for 100-KR-4 

July 5, 1995 

S. K. De Me 
Radiological Controls 
N3-06/376-2764 

JobNo.m92 
Wriam R<spma, ll<qairal: HO 
CCN: NIA 
OU: 100-lCll-3 
TSO: NIA 
ERA: NIA 
Sabja:tCodo: mo 

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 wells listed in the attachment were reviewed for radiological content. 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 

I 

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 
1.56 E6 pCi/1 {3(H3

) and 150 pCi/1 a. 

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 

000034 
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Lockheed Analytical Services 
Sample Receiving Checklist 
Cliatt Name: L / e<.. -i :c... ~ .Jh. ~e - 1-10 L.L ~ I> 

COOLER CONDmON-OPON RECEIPT 

Temperature of cooler upon receipt: 
temperllhlre of temp. blank upon receipt: 

custody acali intact 
chain of custody present 
blue ice (or equiv.) prcaent/frozm 
rad survey completed : 

SAMPLE CONDmON UPON RECEIPT 

all bottlca labeled 
samples intact 
proper container used for sample typo 
sample volume sufficient for analysis 
proper pres. indicated on the COC 
VOA's contain hcadspacc 
are samples bi-phasic (if 110, indicate sample ID'S): 

MISCELLANEOUS ITEMS 

umplcs with short holding timca 

samples to subcontract 

ADDmONAL COMMENTS/DISCREPANCIBS 

/J /) (\ 

_J 
-, 

Completed by / date: 7"?71,, Ve_.. r,,, )r,1, '""-
Salt to the cliait (~tial;,: 

-

0 
c.... 

Job No. I S: o It::; Cooler.ID: - .,-.1 

Yea No • CommmWDilcrq>nncica 

..k 
'X.. 

..... 
)( 

Yea No • Commmta/DiacNlpUlCim 

(., 

\.-

y 

x 
J< 

~J 

,JI',~ 

Ym No • Co~ca 
f l"!t,_ A,. t54:.....r.L.a. / r7,' ~. ;.,6' ."),.._('00.eJ ,, ,'7 

/4!YJ 

?-~ >- F, 
•• Client'• lignaturc upon rcc:cipt: 

\~- • • rmtaaut.uppniprialo CSR of aor~ 4/e-ao: lmm~ _,- n,co/pl : . . . . . • •.• : : : 

_ •1 • phuo ~low rbl• illfonzMtloo ,D4 man, , o to Ibo apptoptiato CSR (/OZ) ~l-114' ))? :,,, . , ·:: .. . 
. ,:':,/::.,::: . .. 

•.,: : :•.··· ::;::_:.·-.· 

~~ 
Q 

...... o...._ :::x"' c-., 
.$j-.._ Cl\ 

0 (11/11/94) 

✓/..Lt>,'... __.. :...LI~ 
7 -

... : , .. '· 
.. · : . .. ,,; ,:,, . .. 

:<·> ·:.-.. • .. ·.- ::•. 

Page 1 of 

: .. ,::,: 

,·, 

·.~: 

.~­
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.. ~~ 



END OF PACKAGE 
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