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L4243- The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 11 April 1995. The temperature 
of the cooler upon receipt was 5 °C. Sample containers received agree with the 
chain-of-custody documentation. Sample containers were received intact. 
Samples were received in time to meet the analytical holding time requirements. 

L4271- The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 14 April 1995. The temperature -
of the cooler upon receipt was 6 °C. Sample containers received agree with the 
chain-of-custody documentation. Sample containers were received intact. 
Samples were received in time to meet the analytical holding time requirements. 

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

A list of data qualifiers, chain-of�custody forms, sample receiving checklist, and log-in report 
are also enclosed repre·senting 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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The EDD is being sent on the Hanford Bulletin Board System. · 

Release of this data report has been authorized by the Laboratory Director or the Directpr'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 sign·ature." 

cc: Client Services 
Document Control 

Sincerely, · 

// 1/I 
.~(V\1.11--~ fei 1
Kathleen M. Hall · ~ 
Client Services Representative 
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Lockheed Analytical Services Log-in No.: L4243/L4271 
Quotation No.: 0400000-B 

SAF: 895-040 
Document File No.: 0411596/0414596 

WHC Document File No.:208 
SDG No.: LK4243 
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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 LK4243 and prepared as batch 411 bh and 
analyzed for selected analytes as requested on the chain of custody. Quality control 
analysis was performed on the following sample: 

Client ID LAL# Method 

BOF8W8 L4243-4 MS, DUP 300.0 Sulfate 
L4243-4 MS, DUP 300.0 Fluoride 
L4243-4 DUP 9040 pH 
L4243-5 DUP 9050 Conductivity 

Holding Time Requirements 

• All samples were analyzed within the specified holdi,:,g time. 

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 April 24, 1995 

Prepared By Date 
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Lockheed Analytical Services Log-in No.: L4243/L4271 . 
Quotation No.: 0400000-B 

SAF: B95-040 
Document File .No.: 0411596/0414596 

WHC Document File No.:208 
SDG No.: LK4243 
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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 LK4243 and prepared as batch 414bh and 
analyzed for selected analytes as requested on the chain of custody. Quality control 
analysis was performed on the following sample: 

Client ID LAL# Method 

BOF8X0 L4271-4 MS,DUP 300.0 Sulfate 
L4271-4 MS,DUP 300.0 Fluoride 
L4271-4 DUP 9040 pH 
L4271-5 DUP 9050 Conductivity 

Holding Time Requirements 

• All samples were analyzed within the specified holding time. 

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. 

Shellee McGrath April 27, 1995 

Prepared By Date 
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Lockheed Analytical Services Log-in No.: L4243/L4271 
Quotation No.: 0400000-B 

SAF: 895-040 
Document File No.: 0411596/0414596 

WHC Document File No::208 
SDG No.: LK4243 
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CASE NARRATIVE 
INORGANIC METALS ANALYSES 

WATER 

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

Preparation and Analysis Requirements 

• Two water samples total metals analysis. The samples were prepared as LAS Batch 
411 BHT and analyzed for selected analytes as requested on the chain of custody. 
Samples B0F8W8 (L4243-2 for metals and L4243-3 for mercury) were used for matrix 
spike and duplicate, post-digestion spike and serial dilution analyses. All data flags due 
to the performance of the above-mentioned QC samples are also associated with every 
sample digested with this batch. 

Holding Time Requirements 

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

Method Blanks 

• The level of analytes in the method blanks were less than the reporting detection limits 
with the following exception: 

• For mercury, the absolute value of the prep blank is slightly higher than the reporting 
detection limit at -0.201 a carry-over affect from the preceding high mercury 
concentration sample. ·However, all samples · showed mercury content within +/
CRDL therefore,· no corrective action was taken. 

Internal Quality Control 

• All internal quality control were within acceptance limits. 
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Lockheed Analytical Services 

Sample Results 

Log-in No.: L4243/L4271 · 
Quotation No.: O400000-B 

SAF: B95-040 
Document File No.: 0411596/0414596 

WHC Document File No;:208 
SDG No.: LK4243 
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• The following · qualifiers are reported on the basis of the techniques employed to 
perform the ana[yses: 
"P" Trace ICP-AES 
"P" ICP-AES 
"AV" Cold Vapor AA 

Nalini Prabhakar 

Prepared By 

05/08/95 

Date 

01 n 
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Lockheed Analytical Services Log-in No.: L4243/L4271 · 
Quotation No.: 0400000-B 

SAF: 895-040 
Document File .No.: 0411596/0414596 

WHC Document File No::208 
SDG No.: LK4243 
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CASE NARRATIVE 
INORGANIC METALS ANALYSES 

FILTERED WATER 

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

Preparation and Analysis Requirements 

• Two filtered water samples for dissolved metals analysis. As the measured turbidity 
of the samples was less than 1 NTU, they were batched as 411 BHD for selected 
dissolved analytes as requested on the chain of custody. For this sample batch sample 
B0F8W9 (L4243-16 for metals and L4243-17 for mercury) were used for matrix spike 
and duplicate, post-digestion spike and serial dilution analyses. All data flags due to 
the performance of the above-mentioned QC samples are also associated with every 
sample analyzed with this batch. 

Holding Time Requirements 

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

Method Blanks 

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

Internal Quality Control 

All internal quality control were within acceptance limits. 
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Lockheed Analytical Services 

Sample Results 

Log-in No.: L4243/L4271 
Quotation No.: Q400000-B 

SAF: 895-040 
Document File No.: 0411596/0414596 

WHC Document File No::208 
SDG No.: LK4243 
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• The following qualifiers are reported on the basis of the techniques employed to 
perform the analyses: 

"P" ICP-AES 
"AV" Cold Vapor AA 
"P" Trace ICP 

Nalini Prabhakar 05/08/95 
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Lockheed Analytical Services Log-in No.: L4243/L4271 
Quotation No.: 0400000-B 

SAF: B95-040 
Document File No.: 0411596/0414596 

WHC Document File No::208 
SDG No.: LK4243 
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CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

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

Holding Time Requirements 

All holding time requirements were met. 

Analytical Method 

Carbon-14 

The carbon-14 analysis was performed using LAL-91-SOP-0209. The matrix spike 
recovery was low; however, because the LCS recovery was within limits, and the 
matrix spike sample was below the RDL, the data is considered acceptable. All other 
QC criteria were met. 

Gross Alpha Beta 

The gross alpha beta analysis was performed using LAL-91-SOP-0060. The matrix 
spike recovery was high due to suspected matrix effect; however, because the LCS 
recovery was within limits, the data is considered acceptable. All other QC criteria 
were met. 

Strontium-90 

The strontium-90 analysis was performed using LAL-91-SOP-0 196. No problems were 
encountered during analysis, and all QC criteria were met. A matrix spike analysis was 
not performed for Sr-90. 

Technetium-99 

The technetium-99 analysis was performed using LAL-91-SOP-0169. No problems 
were encountered during analysis, and all QC criteria were met, except as noted 
below: 

Batch 21858 was reanalyzed as batch 22778 due to out of limits QC. The matrix 
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Lockheed Analytical Services 

spike analysis was not_ done on this batch. 

Log-in No.: L4243/L4271 
Quotation No.: 0400000-B 

SAF: 895-040 
Document File No.: 0411596/0414596 

WHC Document File No.:208 
SDG No.: LK424~ 

Page9 

Batch 22778 - The tracer chemical yield elevated the LCS activity, resulting in a high 
LCS recovery. The actual chemical yield is 100%. There was insufficient sample on 
the repeat analys_is for a matrix spike analysis. 

Tritium 

The tritium analysis was performed using LAL-91-SOP-0066. 
encountered during analysis, and all QC criteria were met. 

Yvonne M. Jacoby 
Prepared by 

No problems were 

May 19.1995 
Date 
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Lockheed Analytical Services 
DATA QUALIFIERS FOR INORGANIC ANALYSES 

[Revised 08/28/92] 

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

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

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

Estimated value due to presence of interference. 

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

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

Matrix spike recovery exceeded acceptance limits. 

Reported value was determined from the method of standard addition. 

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

For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance crite!:ia 
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. 

al Toe 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 . 

. Toe 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 Ana/,ytica/, Services 
DATA QUALIFIERS FOR RADIOCHEl\.fiCAL ANALYSES 

[Revised 08128/92] . 

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

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

Constituent detected in the diluted sample. 

Constituent concentration exceeded the calibration or attenuation curve range. 

For Alpha Spectrometry Only- FWHM: exceeded acceptance limits. 

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

Chemical yield exceeded acceptance limits. 

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

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

7 
I 

I 

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

1 Used as foot note designations on the QC summary form. 
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LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Apr 11 1995, 03:05 pm 

Login Number: L4243 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Labc:>rat.ory\ :·-··:· 
SarqpJ.,t: :Nµrnb:et 

:<:- •. -:::.> qlieiit . 
. }.' ·: $.?n.iP'+¢ ~umber · 

L4243-1 BOF8W8 
temp 5; SAF# B95-040 
Location: RFG01-43B 
Water 1 s SCREENING 

L4243-2 BOF8W8 
temp 5; SAF# B95-04·0 
Location: RFG01-07A 
Water 1 s CLP FURNACE 
Water 1 s CLP ICP 

L4243-3 BOF8W8 
temp 5; SAF# B95-040 
Location: RFG01-07A 
Water 1 s CLP MERCURY 

L4243-4 BOF8W8 
temp 5; SAF# B95-040 
Location: RFG01-07A 
Water 1 s 300.0 FLUORIDE 
Water 1 s 300.0 SULFATE 
Water 1 s 9040 PH 

L4243-5 BOF8W8 
temp 5; SAF# B95-040 
Location: RFG01-07A 
Water 1 s 9050 CONDUCTIVITY 

L4243-6 BOF8W8 
temp 5; SAF# B95-040 
Location: 157 
Water 1 s GR ALP/BETA LAL-0060 
Water 1 s SR-90 LAL-0196 

L4243-7 BOF8W8 
temp 5; SAF# 895-040 
Location: 157 

L4243-8 B0F8W8 
temp 5; SAF# B95-040 
Location: 157 

Collect 
Date 

07-APR-95 

Hold:04-0CT-95 

07-APR-9-S 

Hold:04-0CT-95 
Hold:04-0CT-95 

07-APR-95 

Hold:05-MAY-95 

07-APR-95 

Hold:05-MAY-95 
Hold:05-MAY-95 
Hold:14-APR-95 

07-APR-95 

Hold:05-MAY-95 

.07-APR-95 

Hold:04~0CT-95 
Hold:04-0CT-95 

07-APR-95 

07-APR-95 

Page 1 

Receive. 
Date·_· 

11-APR-95 

ll-APR-95 

ll-APR-95 

11-APR-95 

11-APR-95 

11-APR-95 

11-APR-95 

11-APR-95 

Due 
PR Date 

·16-MAY-95 

16-MAY-95 

16-MAY-95 

16-MAY-95 

16-MAY-95 

16-MAY-95 

16-MAY-95 

16-MAY-95 
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LOGIN CHAIN OF CUSTODY REPORT (lnOl} 

Apr 11 1995, 03:05 pm 

Login Number: L4243 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Laboratory .. . 
S.c:trnpl"~i N)-1.mber 

·- client 
:.• $.i:nnple Number. 

Collect 
Date• 

Receive _ Due 
Oat~ · PR .Date . 

L4243-9 BOF8W8 
temp 5; SAF# B95-040 
Location: 157 

L4243-10 BOF8W8 
temp 5; SAF# B95-040 
Location: 157 

L4243-ll BOF8W8 
temp 5; SAF# B95-040 
Location: 157 
Water 1 S TC-99 LAL-0169 

L4243-12 BOF8W8 
temp 5; SAF# B95-040 
Location: 157 

L4243-13 BOF8W8 
temp 5; SAF# B95-040 
Location: 157 

L4243-14 BOF8W8 
temp 5; SAF# B95-040 
Location: 157 

07-APR-95 ll-APR~95 

07-APR-95 ll-APR-95 

07-APR-95 ll-APR-95 

Hold:04-0CT-95 

07-APR-95 ll-APR-95 

07-APR-95 ll-APR-95 

07-APR-95 11-APR-95 

L4243-15 BOF8W8 07-APR-95 11-APR-95 
temp 5; SAF# B95-040 
Location: 157 
Water 1 S C-14 LAL-0209 Hold:04-0CT-95 
Water 1 S TRITIUM(H3) LAL-0066 Hold:04-0CT-95 

L4243-16 BOF8W9 
temp 5; SAF# B95-040 
Location: RFG01-07A 
Filt H20 15 S CLP FURNACE 
Filt H20 15 S CLP ICP 

L4243-17 BOF8W9 
temp 5; SAF# B95-040 
Location: RFG01-07A 
Filt H20 15 S CLP MERCURY 

O?~APR-95 11-APR-95 

Hold:04.:..ocT-95 
Hold:04-0CT-95 

07-APR-95 ll-APR-95 

Hold:05-MAY-95 

Page 2 

· 16-MAY-95 

16-MAY-95 

16-MAY-95 

16-MAY-95 

16-MAY-95 

16-MAY-95 

16-MAY-95 

16-MAY-95 

16-MAY-95 
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L4243-18 
SAF# B95-040 
Location: 
Water 1 
Water 1 
Water 1 

LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
Apr 11 1995, 03:05 pm 

Login Number: L42~3 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Collect Receive. .· > . Due 

REPORT TYPE 

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

.• bate • ·._. • ... Date .. • \ PR ,Date . 

ll-APR-95 ll-APR~95 

Page 3 

Signature: 

Date: 

· 16-~Y-95 
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REOUESTLVZL l Page _1_ of __ 1_ 
Bechtel Hanford. Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS 

Data Turnaround ·-

0 Priority . Collector Company Contact Telephone • -
! It ' ,J L eL. R.F . Raidl (5091 372-9641 • Normal 

Protct Designation . Sampling Location SAF No. 
10 •BC·S Groundwater Sampling Round 8 100 Band 100 C B95-040 

Ice Chest No . 
F;(-LJ() 

Field logbook No. Method of Shipment 

f.FL - 1CJb Federal Express 

Shipped To Offsite Property Nf~V:~, 
W'lS"-·CJ -OoiOt.i·;)Lf 

Bill of Lading/Air Bill No. 
Lockheed U-~I -'JI, H 390'-/G:.d',jCf,F,S-
Possible Sample Hazards/Remarks 

, 

Preservation 
HN03 HN03 Cool 4C Cool 4C HN03 .HCI Cool 4C Cool 4C HN03 HN03 -Type of Container 

G G p p G p G p G 
0--. 

G ·-
No. of Container(s) 

,._.. 
1 1 1 1 5 4 1 1 1 1 ~ 

'!""",.,.'.! 

~ecial Handling and/or Storage · Volume ~. 
aintein samples between 2C and 6C. ll SOOmL 500ml 250mL lL lL lL 20mL lL soohll... 

ICP Mercury Anions-F, Conducti· Gross Tc-99 Tritium, Activity ICP Mere~ 
Metals, S04. vity Alpha, C-14 Scan Metals, 

SAMPLE ANALYSIS -AA Unfiltered pH Gross AA Filtered 
Metels . Beta, . Metals . 
Unfiltered Sr-90 Filtered 

' 
Sample No. Matrix' Date Sampled Time Sampled -

BOF8W8 w '{(7/ t;< Ci 1/ 2-L V V X X V K ~ V 
BOF8W9 w c;/7 /rj---- ~ 9 )-..Z.. 

- V V 
/ , _ 

SPECIAL INSTRUCTIONS M• trix• 
CHAIN OF POSSESSION Sign/Print Names 

s • Soil 

~shed By )-. ,:::i Ge Date/Time ~ -%~ ~~c, Date/Time U.YS Data Deliverable "Standalone". SE • Sediment 
SO • Solid · 

f -✓« 4/2 I 'i'.s- /:.!~J~ ~ /<.C:,..J/fo,.,,· '/- -✓- ;; ~ - SL • ~ludge ~m&G !Received By Date/Time 
The Activity Scan is for all samples list on this chain of custody. W • 'A'• ter· 

Date/Time 0 ~ 0~ 

RMffkw 9,1ots·- -ol/~~ A • Air 
OS .. Orum Solids 

i 
Relinquished By Date/Time Received By Date/Time DL • Drum Liquids 

T "" Tissue 
WI • Wipe 

Relinquished By Date/Time Received By Date/Time .. L . • Liq'uid 

L V • Vegetation 
X - Other -- LABORATORY Received By ~ Title I Date/Time / 

V\ SECTION A~·- . S"'-J1 I..._ C-~ L.J, ... .... 1 [-il · r1~ o 'iDD . 
' FINAL SAMPLE Disposal Method Disposed By Date/Time --
( DISPOSITION .. - ; 



. . -· . - .· ~ . -· ......... _, . .. ..... , ... ... 

Sample Login . · . 

Login Review Chccklist 

Lot Number LY1. lf] 

The login rc•:iew should be ccnduc:cd by that ~on logging in the sample!: as we!! ~ a" 
peer. P!e=.se use :his checklist to ensure that such reviews occur _in a uniform basis. P!e.::.!:e 
sign md date below to verify that :i login review bas occurred. This checklist should be 
affixed to e.:ic:: login package ?rior to distribution. 

For •n crrccun l0c1n micw, a11 minimum. live ~o,u fmra IJlc losin pn,caa an rquiral. ibcaa ars IA& c:luua of cu11ody (or 
cqu,valcnu, Jlc :0c1n cllain of cuWldy rr'pon. :lie samj11c wmmary rrpori. 1M Ulllfll• rw:ama1 cilcclw.11.. and me losjn quou11on. Bc fo~ 
bcc1M1nr • ~view, ensure WI L'lcu live c111n;:0ncr.u are av11l1ble. For jail• wilh 111111c compollCIU samples. :he sau,plc surr--nary ~,on 
inay be ommiucci. 

Sample Summar,.• Report 
NIA 

I. 
2. 
3. 

4. 
s. 

6. 

An: :ill sample IDs com:c:? 
Arc :ill samples prc:e.•u? 
Arc :ill matrices ccm:ct? 
(a,c •• T'l::.,P Ul&l)'IU lllouJd ba OD a Tt:U' lcacha1it. tidd bl&llb IAllllill ba wmut 

•, 
.. ._· . 

Arc ail analyses on the chain of custodynogin quowion included? 
Arc lllal yses !ogged in fer the_ ccm:ct amrain=1 
(a.1 .• 1na.iy- !'ll!l'iriq pnarYllwm lor.,nl i11 (ar • P--' . ud .;ee -1 
An: samples logged in according to laboratory baiching procedures? 

. '{ 

<•·I•• n:"J rquw- ta&biq ud .-ia1itd maaia/scmr,ola&ila arpaia uauid lie logN i11 aa Ill.a same !,n111c1 

LO!!!'.': C:iai:, cf C;mcdv Re;;ort 

I. 
2. 

Arc :he Coilec:, Rec::ve , and Due dates ccrrcct for every sample? 
Have !pprcpriate sample ccmmc:us bce.'l included? 
(a.;i .• ~S!MSD d&llpauaa.commama (mm Illa clien1 cCUIC&fflUISll..aad aaliGcasinna) 

l.. 
'-I 

Sam?ie ~e,;;~ving 0,eddjst 

l. Ar: my disc::pancies bc~wc::: the cha.in of custody and the !ogin noted?_ 
<••i•• :lien& !D1 dllTel'lm 011 cllaim o{ clU&Ody 1nci bo11i1 lallala. --.I• DIii-. JIIIIPIU laa {nnn bftl&&ICJ 

P:-:r.i:i.ry .c·:ie•:v signature · Date Seccnd:iry review signature Dare 

, . -
1' i- I 

~ __ :· 

026 



LY2.Y3 
9613'126. IJ.71 

WHC/BHI SAMPLE CHECK-IN LIST 

Date/Time Received: L/ • /f-~ 5-/ o ,z 30 
' 

SDG # : ....... rJ ... \,1,j.,'-"--------

Work Order Number: V\ L. SAF # : GG\ ::>--i.::,L( D ----\otu--~------
Shipping Container ID:_~t-l:--_~..a,,:Q ___ Chain · of Cus~ody #_~_-~\~....._ _____ _ 

• 
1. Custody Seals on shipping container intact? Yes l><f No [ ] 

2. Custody Seals dated and signed? 

3. Chain-of-Custo~y recor~ present? 

L:,/" 

Yes [)<l' No [ ] 

Yes r)d No [ ] 

4. Cooler temperature .:::) L-------='----:;...._ ______ _ 

5. Vermiculite/packing materials is Wet [ ] Dry [x-3 

6. Number of samples in shipping container: \7 

7 . Sample holding times exceeded: Yes [ ] No ~ 

8. Samples have: tape hazard labels 

x custody seals X appropriate sample 

9. Samples are: ~- in good condition ---- leaking ---

labels 

broken have air bubbles 

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

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

Sample Custodian =~tl-J-1,~.;;;...;..1 ... · .JQ=-1_, _.._Ai.::;Y\1,..1.C...;.;~=·'"''T""i".:..;/u:;;..4....;..;..;.· l..;.;l(,;... __ _ 

Telephoned To: Ke..-lL .. L~ \+.,\\ On b/-(l·ct"{" 

FO~ NO. LS-042, Rev. 1, 2/95 027 



BOF8W8 _ 

BOF8W9 -

REPORT TYPE -

Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (su02} 

Bechtel Hanford, Inc. * Richland, WA 

L4243-l .Water 
L4243-2 Water 
L4243-2 Water 
L4243-3 Water 
L4243-4 ·water 
L4243-4 Water · 
L4243-4 Water 
L4243-5 Water 
L4243-6 Water 
L4243-6 · Water · 
L4243-ll Water 
L4243-15 Water 
L424.3- l 5 Water 

L4243-16 Filt H20 
L4243-16 Filt H20 
L4243-17 Fi lt H20 

L4243-18 Water 
L4243-18 Water 
L4243-18 Water 

.SCREENING ... 
. CLP FURNACE · ' 
· CLP ICP ..._ 
. CLP MERCU-RY -
· 300.0 FLUORIDE -

300.0 SULFATE-
·9040 PH -9050 CONDUCT! V IT 
-GR ALP/BETA LAL-
·sR-90 LAL-0196 
,TC-99 LAL-0169 , 
C-14 LAL-0209-

, TRITIUM(H3) LAL-

. CLP FURNACE-
. CLP ICP-
, CLP MERCURY-

EDD - DISK DEL-:-
!NORG TYPE 4A RP 
RAD RPT TYPE 4F-

029 



96 I 3'i·2i5. .. !Ji715 
-
' 

LOGIN CHAIN OF CUSTODY REPORT (lnOl} 
Apr 14 1995, 03:48 _pm 

Login Number: L4271 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanf6rd Project 

!li®il.i ial.~ll:::11:1:1:1:1111iI1i:1111:1:1;:1:111:1:1::1111:1:1:11:11iil~¥i!tri~!~~!"::t:r:::::::iIIttt:::ii:i~:ii0~~r:tt: ~:#.:\rrl2::::,::k,:=pg _,g~~e 
L4271-1 BOF8XO 12-APR-95 14-APR~95 · 19-MAY-95 
temp 6; SAF# B95-040 
Location: RFG01-43E 
Water 1 S SCREENING Hold:09-0CT-95 

L4271-2 BOFBXO 12-APR-95 14-APR-95 19-MAY-95 
temp 6; SAF# B95-040 
Location: RFG01-07A 
Water 1 s CLP FURNACE Hold:09-0CT-95 
Water 1 s CLP ICP Hold:09-0CT-95 

L4271-3 BOFBXO 12-APR-95 14-APR-95 19-MAY-95 
temp 6; SAF# B95-040 
Location: RFG01-07A 
Water 1 s CLP MERCURY Hold:10-MAY-95 

L4271-4 BOFBXO 12-APR-95 14-APR-95 19-MAY-95 
temp 6; SAF# B95-040 
Location: RFG01-07A 
Water 1 s 300.0 FLUORIDE Hold:10-MAY-95 
Water 1 s 300.0 SULFATE Hold:10-MAY-95 
Water 1 s 9040 PH Hold:19-APR-95 

L4271-5 BOFBXO 12-APR-95 14-APR-95 19-MAY-95 
temp 6; SAF# B95-040 
Location: RFG01-07A 
Water 1 s 9050 CONDUCTIVITY Hold:10-MAY-95 

L4271-6 BOFBXO 12-APR-95 14-APR-95 19-MAY-95 
temp 6; SAF# B95-040 
Location: 157 
Water 1 S GR ALP/BETA LAL-0060 Hold:og:...ocT-95 
Water 1 s SR-90 LAL-0196 Hold:09-0CT-95 

L4271-7 BOFSXO 12-APR-95 14-APR-95 19-MAY-95 
temp 6; SAF# B95-040 
Location: 157 

L4271-8 BOFBXO 12-APR-95 14-APR-95 19-MAY-95 
temp 6; SAF# B95-040 
Location: 157 

Page 1 
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LOGIN CHAIN OF CUSTODY REPORT (lnOl) . 
Apr 14 1995, 03:48 pm 

Login Number: L4271 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

!lii111111!1111111111~11111
1
111

1
111:111:1::1;,:::111:1

11
111:•

1
1•:1

1111~i~!:•i,:11~!~J•••··••! :=:••·•·••=•=••=•••••=1:•:••:•:••i:••:•:••::g::~:Rs :••:=•••:••!•·•·•••:~t~!*X~•:•. •·=·=···••= pR=•··!•g~i~ ··--.=· 

L4271-9 
temp 6; SAF# B95-040 
Location: 157 

BOF8XO 

L4271-10 BOF8XO 
temp 6; SAF# B95-04·0 
Location: 157 

L4271-11 BOF8XO 
temp 6; SAF# B95-040 
Location: 157 
Water 1 S TC-99 LAL-0169 

L4271-12 BOF8XO 
temp 6; SAF# B95-040 
Location: 157 

L4271-13 BOF8XO 
temp 6; SAF# B95-040 
Location: 157 

L4271-14 BOF8XO 
temp 6; SAF# B95-040 
Location: 157 

12-APR-95 · 14-APR-95 

12-APR-95 14-APR-95 

12-APR-95 14-APR-95 

Hold:09-0CT-95 

12-APR-95 14-APR-95 

12-APR-95 14-APR-95 

12-APR-95 14-APR-95 

L4271-15 BOFSXO 12-APR-95 14-APR-95 
temp 6; SAF# B95-040 
Location: 157 
Water 1 S C-14 LAL-0209 Hold:09-0CT-95 
Water 1 S TRITIUM(HJ) LAL-0066 Hold:09-0CT-95 

L4271-16 BOF8Xl 
temp 6; SAF# B95-040 
Location: RFG01-07A 
Filt H20 15 S CLP FURNACE 
Filt H20 15 S CLP ICP 

L4271-17 BOF8Xl . 
temp 6; SAF# B95-040 
Location: RFG01-07A 
Filt H20 15 S CLP MERCURY 

12~APR-95 14-APR-95 

Hold:09-0CT-95 
Hold:09-0CT-95 

12-APR-95 14-APR-95 

Hold:10-MAY-95 

Page 2 

. 19-MAY-95 

19-MAY-95 

19-MAY-95 

19-MAY-95 

19-MAY-95 

19-MAY-95 

19-MAY-95 

19-MAY-95 

19-MAY-95 

031 



9613'126.!]7 I 7 
-
' LOGIN CHAIN OF CUSTODY REPORT (ln0l) 

Apr 14 1995, 03:48 pm 

Login Number: L4271 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 

Project: BECHTEL-HANFORD Bechtel Hanford Project 

111111111111:1:11111
1
1:1i1:11:11:i11::11:11~1:11:i:::::::11:1::11

1:11111~~::\Ntimi.5~tr:f ::::::::::::11 :=,:;:: 1::::J::::1g:~~c~p: .)'::-::::;.:~;~t P.; ':,;::k:: 
L4271-18 
SAF# B95-040 
Location: 
Water 1 
Water 1 
Water 1 

REPORT TYPE 

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

14-APR-95 14-APR-95 

Page 3 

Signature: 

Date: 

·19-MAY-95 
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RE9UESTL ~111 Page _1_ of _1_ 
Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS 

Data Turnaround 

0 Priority 
Collector Company Contact Telephone • Normal k - L~ R.F. Raidl (509) 37 2-9641 

Proj8ct Designation . Sampling Location SAF No. 
10 -BC-5 Groundwater Sampling Round 8 100 Band 100 C B95-040 

Ice Chest No. Field Logbook No. Method of Shipment 

{r(,U{- ;tJ~ E.F"L - lo~~ Federal Express 

Shipped To Offsite Property No. Bill of Lading/Air Bill No. 
Lockheed W95'0 --oaoc1 ·-cxtZJ ~CjQ<-/[cJ. s-~, J 
Possible Sample Hazards/Remarks Preservation 

HN03 HN03 Cool 4C Cool 4C HN03 HCI Cool 4C Cool 4C HN03 HNOJ 

Type of Container 
....,,_. 

G G p p G p G p G CJ',, I G._ 

No. of Container(s) 
,t:..,;N 

1 1 1 1 5 4 1 1 1 1 -C ,..,, . 

~ecial Handling and/or Storage · Volume t:S'·, 
eintain samples between 2C and 6C. lL SOOmL SOOmL 250mL lL lL lL 20mL lL 500mL 

ICP Mercury Anions-F, Conducti - Gross Tc-99 Tritium, Activity ICP Mere;;::: 
Metals, 504. vity Alpha, C-14 Scan Metals, -

SAMPLE ANALYSIS AA Unfiltered pH Gross AA Filtere 
Metals. Beta,_ Metals. 
Unfiltered Sr-90 Filtered 

Sample No. Matrix • Date Sampled Time Sampled 

BOFSXO w 4·/d-<,S' )oq, ~ 'K ~ '(: )( y .x X 
BOFSXl . w 4 · /c} · 5 \" l045 ){ x 

CHAiN OF ~i$.s.~iiidN SPECIAL INSTRUCTIONS Matrix• 
Sign/Print Nemes 

s • Soil 

~~shed By /c -d : Cq_ Date/Time ~,tk ~,cC-
Date/Time /7i'5 Data Deliverable "Standalone" . SE • Sediment-

. SO • Solid 

/~- ,,J::l~ 1/ ~-l./9 .r / ...i .s.s- ,.,,_ ,,,_ (3r~ ,/_Alr,., l/-,,z . ~f- SL • Sludge 
The Activity Scan is for all samples list on this chain of custody. W. • Water 

E~~ 0(C Date/Time o9()0/ Received By Date/Time 0 • Oil 

~-~ ;-- RLIA.1/4., .:..;~d·f<, A ' • Air 
05 • Drum Solids 

C 
Relinquished By Date/Time Received By Date/Time DL • Orum liquods 

T • Tiaaue 
WI • Wipe 

~elinquished By Date/Time Received By Date/Time l , • liquid 
I/ • Vegetat ion 
X • Other 

-..r ... LABORATORY Received By AfiA/14 Title I Date/Time . /4 -~ SECTION 5t:,...-t4 k',hl--- LJ-- 1 '-1 --1 :{' 'atOT> · 
" .... " FINAL SAMPLE Disposal Method Disposed By Dete/Time • · 

L 
1 

DISPOSITiON ; ) .. 

'I . . 



. . .... , .. - .• ~ . _ .. _ .. .... ~.., - . . . .... . ' .... .. .. 
' J . ~-. :. ... ·'-

· -
, . 

Sample Login_ Is 
"! =-. · 

Login Review Checklist 

Lot Number L l-\'2.7) 

The login rc·:iew should be conducted by that ~on logging in thi: sample!: as w<;!I as a. 
peer. Ple:1Se use :his chec!clist to c:nsurc that such reviews occur in a uniform basis. Ple.'.l~e -
sign and date below · to verify that a login review has OCCUIT'Cd. This checklist should be 
affixed to e:ic.h login package ;,rior to distribution. 

For •n cl?'cc11vc lor1n·n:v1cw . ., a minimum. live ~ON (nim I.be locin pnicca an rsqvind. ·111,.. • rs w chaua o( c11S1od.y (or 
cqu ,valcnt), :he ior1n.cllain o( c:mady rr,,on. :lac samp1c summ• ry ~on. Illa~ rwemq d1cc&Wl. and w locin q11o~tt0n. lie fer: 
ber1nninr • n:vicw, ensure :!lat tltcsc live ccnnponcr.u are nailablc. Fer joo• wida 1m1lc componau umplu. :he sa111pic ntff'--nary r:ron 
inay be onvniucd. 

Sampf e Summar: Re;,ort 
tILA 

1. 
2. 
3. 

4 . 
s. 

6. 

Are llI sample IDs corr=:? 
Arc all samples prc:cnt? 
Arc llI matrices ccrrc::t? 
<•-r .• T'CLJ' Ul&iya• lllouJd be OD. T'CU' lucna&a. !icld bluu ....... be_, 

.. _ .. 

Arc all analyses on the chain of custody/login quowion included? 
Arc analyses !egged in fer the_ correct amraim:r? 
(c., .• 1naiy- rsqviriq ~UClll lor,N i11 (11r a p.--c---. .. view.,_) 

Are samples logged in according to Iabcratmy bau:hing procedures? L 
<•·I•• TC~~- aacmq ud uwiaua maaWwuar !•tile....-. •-Ml be lop 111 Gil lb same ballJc) 

Logh C:iain of C:modv Re;;oa 

L 
2. 

Arc !he Coile::, Rcc::ve, and Due dates com:ct far ~ery sample? 
Have lpprcprfatc sample ccmme.'lts bec.'l induded? 
(c.,., ~S,'MSC cupwioll.cammem, (nim Ille clicna cllllAfflUll.-aN' ,...iGC11i-1 

Sampie ~ec:!ving OJecrJiu 

1. Arc lnY disc.-:pandes bctwc:.-: -the chain of custody and the !ogin noted:_ _·tu} 
(e.1., ;tia,u a:,, Ailrcm11 011 d11uae o{ clll&OCly and bo1ila l&bdl ........ 11111-. mnpju Illa (111111 bnau1e) 

P:1m:iry ie'.'iew signature Date Secondary review signature Date 

036 



96 I 3'126 .. IJ'?ZO 
WHC/BHI SAMPLE CHECK-IN LIST 

~ L-c..f1-1-{ 

Date/Time Received: l/-{LJ-etS- / 0900 
( 

SDG #: __ i-.;_· ..._\A _____ _ 

Work Order Number: __ 1v_\ .... rt: ________ sAF # : 0 95·o~c) 

Shipping Container ID:_N~\h: _____ Chain of Custody*-~-~-------

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

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

3. Chain-of-Custody, record present? Yes ~ No [ ] 

4. Cooler temperature <o o(_ 

5. Vermiculite/packing materials is Wet [ ] Dry rxr 
6 . Number of samples in shipping container: 1, 
7. Sample holding times exceeded: Yes [ ] No M 

8. Samples have: tape hazard labels 

~ custody seals X appropriate sample labels 

9. Samples are: K in good condition ---- ---leaking 
broken have air bubbles 

10. Were any anomalies identified in sample receipt? Yes [ ] No _t><t 

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

Sample Custodian: .... A ..... t:>:~. r ..... lo ____ ..,..,._,_, ILM ___ ..:.;.;·-=tL...-=----'-,;;u;.....;;....;...,;(/\..c;;R_'.£_<lr,___ On: _'-/_,_i '-I..._· o/ __ s __ -___ _ 
Telephoned To: K4 ,lJ-<--'-' ·\\,_\\ On '-1 - ('-{ -'j~ By A.,,_,-L ,,, vl-1"1.IL~ 

I 

FORM NO. LS-042, Rev. 1, 2/95 
n37 



Lockheed Analytical Services 
Sample Receiving Checklist 
Client Name: \. \ e. c...h'v--i.\ \._.., L-S ('._ Job No. Ll/lll Cooler IO: 

COOLER CONDmON Ul'O"fii RECEIPT 

Temperature of cooler upon roccipt: ~ ·'(_ 
temperature of temp. blank upon roccipt: 

Yea No • Commmta/Dilcrcpancica 

custody seals intact 'I.. 
chain of custody prcaent '{._ 
blue ice (or equiv.) prcamt/frozm 'f-
rad survey completed y:_ 

SAMPLE CONPmON UPON RECEIPT 

Yea No • Commcata/Diac:rc:pucic:a 

all bottles labeled V 
samplca intact 'l 
proper container uaod for aamplc type '-I. 
sample volume sufficient for analysia '{.. 

proper pres. indicated on tho COC y.. 
VOA'• contain hcadspace N \~ 
are samples bi-phuic (if 10, indicate sample ID'S): 'tJ \A-

MISCELLANEOUS ITEMS 
Yea No • Commmta/Dilcrq,anciea 

samplea with abort holding times 'f.. 

samples to subcontract 'I 

ADDmONAL COMMENTS/DISCREPANCJBS 

"r 

Complc:tod by / date: JV"}- ~R \..\ 'l't '1 $" 
Smt to the client (date/initials): •• Client'• aignaturc upon roccipt: 

H«-: • • o«IUcl rllls app,vp,ut.o al( of Mi¥ tlhcrq,aca ~ apa lflC4ipl · 
.. 

•• • pJouo ~it,w il,J. Jdon,utJ«, Mll4 ._ viii flulmJJJo lo Ibo~ CSR (l(IJ) '61-'1~ 

00
version 2.0 (11/11/94) 

Pago I of 

. 

~ 
e-- .... 
~ 

r..N 
i..g::: 
-~ ~-
~ 
f-,.J 

... . . . .... . -··-·:-
: .:::_: .. k · 

-·-·.-·-. .. ·:, :,:•·t :: ::-<·· ., . 

: ::.: .;: .: .. . •· .. :;• ... 



BOF8XO -

BOF8Xl -

REPORT TYPE _ 

9613'126 .. 11722 
Lockheed Analytical Laboratory 

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

L4271-l Water 
L4271-2 Water 
L4271-2 Water 
l4271-3 Water 
L4271-4 Water. 
L4271-4 Water 
L4271-4 Wate.r 
L4271-5 Water 
L4271-6 Water 
L4271-6 Water 
L4271-ll Water 
L4271-15 Water 
L4271-15 Water 

L4271-16 Fi lt H20 
L4271-16 Fi lt H20 
L4271-17 Filt H20 

L4271-18 Water 
L4271-18 Water 
L4271-18 Water 

SCREENING -
CLP FURNACE - . 
CLP ICP -
CLP . MERCURY -
300. 0 FLUORIDE -
300. 0 SULFATE -
9040 PH -
9050 CONDUCTIVIT 
GR ALP/BETA LAL- · 
SR-90 LAL-0196-
TC-99 LAL-0169 -
C-14 LAL-0209 -
TRITIUM(H3) LAL- · 

CLP FURNACE -
CLP ICP - . 
CLP MERCURY -

EDD - DISK DEL.-
!NORG TYPE 4A RP -1 
RAD RPT TYPE 4F -

I 



96 I 3'i;26)J723 
LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

jClient Sample ID : BOFBWB jDa te Colle cted : 07 -APR- 95 

!Matrix : Wa ter jDate Received : Il-APR-95 

Fluoride mg/L · 300.0 0.22 0.1 12-APR~95 

Sul fate mg/L 300.0 41. 0.1 12-APR-95 

pH pH Uni ts 9040 8.0 0.1 14-APR-95 

Conductiv i ty uS/cm 9050 310 20-APR-95 

I 

21605 L4243-4 

21606 L4243-4 . 

21671 L4243-4 

21607 L4243-5 

041 



96 I 3'~·26~ IJ72~ 
LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

jClient Sample ID: BOFSXO jDate Collected: 12-APR-95 

jMatrix: Water jDate Received: !4-APR-95 

. I 

Fluoride mg/L , 300.0 0.29 0.1 26-APR•95 21m L4271 ·4 

Sul fate mg/L 300.0 26. 0.1 21-APR-95 21772 L4271-4 . 

pH pH Units 9040 7.9 0.1 17-APR-95 21755 L4271-4 

Conductivity uS/cm 9050 320 20-APR-95 21774 L4271-5 

042 



96 I 3Y·26.IJ.725 
LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDDITIONAL ANALYTES 

QC Data Summary For Reagent Blank Analysis · 

::11\t{;.lll!iill~!llll~i,1~,~!!I 
Fluoride mg/L • 1 21605 I 04/12/95 I< ~1 

Sulfate mg/L ~ 1 21606 I 04/12/95 I ~ .1 

L 
043 



CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

CLIENT IO NO. 

B0F8W8 

Lab Code : LOCK Case No .: SAF#B9 

Matrix (soil/water): WATER 

Level (low /med) : 

% Solids : 

LOW 

SAS No.: SDG No .: LK4243 

Lab Sample ID : L4 243 - 2 

Dat~ Received: 04/ 11/95 

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 
7439-97-6 
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: 

Anal,yte Concentration C 

Aluminum 33.0 TI 
Antimony- 2.0 u 
Arsenic - 7.9 B 
Barium 10.2 B 
Berylliurri 1.0 u 
Cadmium 3 . 0 u 
Calcium- 44800 
Chromium 20.5 -
Cobalt - 6 .. 0 TI 
Copper= 2.0 u 
Iron 38.1 B 
Lead 2.0 u 
Magnesium 9830 
Manganese 2 . 0 TI 
Mercury 
Nickel - 12.0 TI 
Potassium 6750 
Selenium 3 . 0 TI 
Silver - 3.0 B 
Sodium-- 13400 
Thallium 4.0 TI 
Vanadium- 12.3 B 
Zinc - 10.6 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 
NR 
p 
p...., 
p -p -p -p -p -p -
-
-
Texture: 

Artifacts: 

I LMO3 . 0 

22~ 



9613'~26~ U727 CLP 

1 ·cLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0F8W8 
Lab Name : LOCKHEED ANALYTICAL SVC Contract : HANFORD 

Lab Code: LOCK Case No. : SAF#B9 

Matrix (soil/wa t er): WATER 

Lev el (low/ med) : 

% Solids: 

LOW 

SAS No .: SDG No. : LK4243 

Lab Sampl e _ID : L42 43;,.3 

Date Received : 04/11/95 

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 
7439-97-6 
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 
Antimony- -
Arsenic - -
Barium -
Berylliurri -

-Cadmium 
Calcium- -
Chromium -

- -Cobalt 
Copper= 

-
-Iron -Lead -Magnesium -Manganese 

Mercury 0.20 u 
Nickel -
Potassium -
Selenium -
Silver - -
Sodium-- -
Thallium -
Vanadium- -
Zinc - -

-
-
-

Clarity Before : CLEAR 

Clarity After : CLEAR 

FORM I - IN 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
Texture: 

Artifacts: 

ILMO3 .0 
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1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : LOCKHEED ANALYTICAL SVC Contract: HANFORD 

'CLIENT ID . NO . 

B0F8X0 

Lab Code : LOCK Case No. : SAF#B9 

Matrix (soil/water): WATER 

Level (low / med): 

% Solids: 

LOW 

SAS No.: SDG No . : · LK4243 

Lab Sample .ID : L4271 -2 

Date Received: 04/14 / 95 

o . 

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 
7439 - 97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Col or Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 33.0 u 
Antimony= 2.0 u 
Arsenic 8.9 B 
Barium - 21.2 B 
Beryllium 1 . 0 u · 
Cadmium 3 . 0 u 
Calcium- 36500 
Chromium 3.0 u 
Cobalt - 6.0 u 
Copper= 2.0 u 
Iron 104 
Lead 2.0 u 

9700 Magnesium 
Manganese 2.0 u 
Mercury 
Nickel - 12.0 u 
Potassium 5000 B · 
Selenium 3.0 u 
Silver - 3.0 u 
Sodium-- 15200 
Thallium 4.0 u 
Vanadium- 11.2 B 
.Zinc - 9.0 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 

NR 
p -p -p -p -p -p -p -p -
-
-
Texture: 

Artifacts: 

I LMO3 . 0 
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1 
INORGANIC ANALYSES DATA SHEET 

CLIENT ID NO. 

B0F8XQ 
Lab Name: LOCKHEED_ANALYTICAL SVC Contract: HANFORD_._ 

Lab Code: LOCK Case No.: SAF#B9 SAS No.: SDG No. : · LK4243 

Lab Sc;1.mple ID: L4271-3 

Dat~ R~ceived: 04/14/95 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids : 

LOW 

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 
7439-97-6 
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 -
Antimony- -
Arsenic - -
Barium - -
Beryllium -
Cadmium -
Calcium- -
Chromium -
Cobalt - -
Copper= -

-Iron 
Lead -

-Magnesium -Manganese 
Mercury 0.20 u 
Nickel -
Potassium -
Selenium -
Silver -
Sodium-- -
Thallium -
Vanadium- -
Zinc -

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M · 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
Texture: 

Artifacts : 

ILMO3.0 
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CLP 

.· , 1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0F8W9 
Lab Name: LOCKHEED_ANALYTICAL SVC Contract: HANFORD 

Lab Code: LOCK Case No.: SAF#B9 

Matrix (soil/water): WATER 

Level (low/med) : LOW 

% Solids: 0 . 

SAS No.: SDG No. : ·LK4243 

Lab Sample ID: L4243-16 

Date Received: 04/11/95 

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

CAS No. Anal:yte Concentration C Q M 

7429-90-5 Aluminum 33.0 u p 
7440-36-0 Antimony- 54.0 u p -
7440-38-2 Arsenic - 10.2 p -
7440-39-3 Barium 10.0 u p -
7440-41-7 BeryllI'um 1.0 u p --7440-43-9 Cadmium 3.0 u p 
7440-70-2 Calcium- 44800 p -
7440-47-3 Chromium 17.9 - p -
7440-48-4 Cobalt - 6.0 u p -
7440-50-8 Copper-- 2.0 u p --7439-89-6 Iron 12.0 u p -7439-92-1 Lead 2.0 u p -7439-95-4 Magnesium 9770 p 
7439-96-5 Manganese 2.0 u p -
7439-97-6 Mercury NR 
7440-02-0 Nickel - 12.0 u P . 
7440-09-7 Potassium 6130 p 
7782-49-2 Selenium 4.1 -B p 
7440-22-4 Silver 3.0 u p -
7440-23-5 Sodium-- 13200 p -
7440-28-0 Thallium 4.3 B p -
7440-62-2 Vanadium- 11.6 B p -
7440-66-6 Zinc - 3.0 u p --

- -
- -

Color Before: C1arity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
ILMO3.0 
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CLP 

. _. 1 CLIENT ID -NO . 
INORGANIC ANALYSES DATA SHEET 

B0F8W9 
Lab Name : LOCKHEED_ANALYTICAL SVC Contract: HANFORD 

Lab Code : LOCK Case No .: SAF#B9 

Ma t r ix (soil/water ): WATER 

Level (low/med) : 

% Solids : 

LOW 

SAS No. : SDG No .: LK424 3 

Lab Sample I D: L4243 -17 

Date Received: 04/11/95 

O · 

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 
7439-97-6 
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 -
Antimony- -
Arsenic - -
Barium -
Berylliiim -
Cadmium -
Calcium- -
Chromium -
Cobalt - -
Copper= -

-Iron 
Lead -

-Magnesium -Manganese 
Mercury 0.20 u 
Nickel -
Potassiiim -
Selenium -
Silver - -
Sodium-- -
Thallium -
Vanadium- -
Zinc - -

-
-
-

Clarity Before: CLEAR 

Clarity After : CLEAR 

FORM I - IN 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
Texture: 

Artifacts: 

ILMO3 . 0 
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. · , 1 .CLIENT ID NO . 
INORGANIC ANALYSES DATA SHEET 

B0F8Xl 
Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

Lab Code: LOCK Case No.: SAF#B9 

Matrix (soil/water): WATER 

Level (low/med) : LOW 

% Solids: 0 . 

SAS No.: SDG No. : LK4243 

Lab Sample ID: L4271 - 16 

Daie R~ceived: 04/14/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 33.0 u p 
7440-36-0 Antimony 54.0 u p-

7440-38-2 Arsenic 5.2 B p -
7440-39-3 Barium 20.2 B p -
7440-41-7 BeryllI'uni 1.0 u p -
7440-43-9 Cadmium 3.0 u p -
7440-70-2 Calcium- 35600 p -
7440-47-3 Chromium 3.0 u p -
7440-48-4 Cobalt - 6.0 u p -
7440-50-8 Copper= 2.0 u p -
7439-89-6 Iron 12.0 u p --7439-92-1 Lead 2.0 u p 
7439-95-4 Magnesium 9420 p:-
7439-96-5 Manganese 2.0 u p 
7439-97-6 Mercury NR 
7440-02-0 Nickel - 12.0 u p 
7440-09-7 Potassium 5340 p -
7782-49-2 Selenium 5.1 - p -
7440-22-4 Silver 3.0 u p -
7440-23-5 Sodium-- 14900 p -
7440-28-0 Thallium 4.0 u p -
7440-62-2 Vanadium- 12.1 -B p 
7440-66-6 Zinc - 3.0 u p --

- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity .After: Artifacts: 

Comments: 

FORM I - IN 
ILMO3 . 0 
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CLP 

.· .• 1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

· CLIENT ID NO. 

B0F8Xl 

Lab Code : LOCK Case No . : SAF#B9 

Mat rix (soil / water) : WATER 

Level (low/med) : LOW 

SAS No.: SDG No. : . LK4 24 3 

Lab Sample ID : L42 71 - 17 

Date Received: 04/14/95 

% Solids: 0 

Concentrat.ion 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 
7439-97-6 
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 

Alunu.num -
Antimony- -
Arsenic - -
Barium -
Beryllium -
Cadmium -
Calcium- -
Chromium -

- -Cobalt 
Copper= -

-Iron -Lead -Magnesium -Manganese 
Mercury 0 . 20 u 
Nickel -
Potassium -
Selenium -
Silver - -
Sodium-- ·-
Thallium -
Vanadium- -
Zinc - -

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR-
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
Texture : 

Artifacts: 

I LMO3.0 
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RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOF8W8 

Date Collected: 07-APR-95 

Matrix: 

SDG: 

Gross Alpha 
Gross Beta 
Total radio-strontiun 

Water 

LK4243 

02-MAY-95 GR ALP/BETA LAL-0060 21843 
02-MAY-95 GR ALP/BETA LAL-0060-21843 
12-MAY-95 SR-90 LAL-0196_21857-

Page 1 

0.6 
27.1 
0.95 

LAL Saq>le ID: L4243-6 

Date Received: 11-APR-95 

Login Nurt>er: L4243 

1.3 
2.9 
0.23 

2.4 
2.2 
0.32 

C pCi/L 
pCi/L 
pCi/L 

659 



Tc-99 

9613426 JJ735 

RAD DATA REPORT (raO1) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOF8W8 

Date Collected: O7-APR-95 

Matrix: 

SDG: 

Water 

LK4243 

16-MAY-95 TC-99 LAL-0169_22778 

Page 3 

39.2 

LAL Sample ID: L4243- 11 

Date Received: 11-APR-95 

Login Niiri>er: L4243 

7.7 4.6 pCi/L 

660 



C-14 
H-3 

96 I 3'+26~ 1Jl36 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOF8W8 

Date Collected: 07-APR-95 

Matrix: 

SDG: 

Water 

LK4243 

02-MAY-95 C-14 LAL-0209 21835 
05-MAY-95 TRITl0M(H3) LAL-0066_21862 

Page 4 

17.0 
1920 

LAL Sample ID: L4243-15 

Date Received: 11-APR-95 

Login Nuiber: L4243 

9.4 
310 

10. 
220 

661 

pCi/L 
pCi/L 
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RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOF8XO 

Date Collected: 12-APR-95 

Matrix: 

SDG: 

Gross Alpha 
Gross Beta 
Total radio-strontiun 

Water 

LK4243 

02-MAY-95 GR ALP/BETA LAL-0060 21843 
02-MAY-95 GR ALP1BETA LAL ~0060-21843 
12-MAY-95 SR-90 LAL-0196_21857-

Page 2 

2.5 
48.6 
0.02 

LAL Sa~le IO: L4271-6 

Date Received: 14-APR-95 

Login NLl!lber: L4271 

1.6 
4.0 
0.21 

2.0 
2.2· 
0.36 

pCi/L 
pCi/L 
pCi/L 

662 



' ., 

Tc-99 

96 f 3'1·26..~ 11738 

RAD DATA REPORT (raO1) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client S~le ID: BOF8XO 

Date Collected: 12-APR-95 

Matrix: 

SDG: 

Water 

LK4243 

16-MAY-95 TC-99 LAL-0169 22778 . -

Page 5 

100 

LAL Saq,le ID: L4271·11 

Date Received: 14-APR-95 

Login Nunber: L4271 

13. 5.0 pCi/L 

GG3 



C-14 
H-3 

L 

96 I 3'1·26,.11739 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sa!ll>le ID: BOF8XO 

Date Collected: 12-APR-95 

Matrix: 

SDG: 

Water 

LK4243 

02-MAY-95 C-14 LAL-0209 21835 
05-~Y-95 TRITIUM(H3) LAL ~0066_21862 

Page 6 

3.6 
1370 

LAL Sample ID: L4?71-15 

Date Recefved: 14-APR-95 

Login NLlllber: L4271 

8, 3 
270 

10. 
220 

pCi/L 
pCi/L 

664 
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('t)IBEIVED 

June 28, 1995 ~ rllbfll 
Bechtel Hanford, Inc. (technical representative) \ 

111111 ~ 
Date: 
To: 
From: A.T. Kearney, Inc. Sc': 01; 

1 00-BC-5 Groundwater Sampling - Round 8 $c?'~z~"ti,\1-Project: 
Subject: Wet Chemistry - Data Package No. LK4243-LAS (SDG LK4243) 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. LK4243-
LAS prepared by Lockheed Analytical Services (LAS). A list of the samples 
validated along with the analyses reported and the method of analysis is provided 
in the following table. 

B0F8W8 04/07/95 Water D See Note 1 

B0F8X0 04/12/95 Water D See Note 1 

Note 1. Requested Method: Fluoride, Sulfate, pH, and Specific Conductance. 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Appendices 1 through 5 
provide the following information as indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualifications 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times 

Analytical holding times for fluoride, sulfate, pH and specific conductance were 
assessed to· ascertain whether the holding time requirements were met by the 
laboratory. The holding time requirements are as follows: 28 days for fluoride, 
sulfate and specific conductance; and immediate for pH. 

000001 



9613426 .. IJ?YI 

If holding times are exceeded, but not by greater than twice the limit, all 
associated sample results are qualified as· estimates and flagged "J" for detects 
and "UJ" for non-detects. If holding times are exceeded by greater than twice 
the limit, all associated detectable sample results are qualified as estimates and 
flagged "J" and all non-detects are rejected and flagged "UR". 

All pH sample results were qualified as estimates and flagged "J" due to holding 
times exceeding QC limits. 

Holding times for all other analytes reviewed met QC requirements. 

• Blanks 

One laboratory preparation blank is analyzed with each sample batch. At least 
one initial calibration blank is analyzed for every 20 samples. As per WHC 
guidelines, no qualification of data was necessary. 

• Accuracy 

Matrix Spike 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix spike recoveries must fall within a range of 75% to 
125%. Samples with a spike recovery < 30% and a sample value below the IDL 
are rejected and flagged "UR". Samples with a spike recovery between 30% to 
74% and a sample value below the IDL are qualified as estimates and flagged 
"UJ". Samples with a spike recovery of < 75% or > 125% and a sample value 
> IDL are qualified as "J". Finally, samples with a spike recovery > 125% and a 
sample value < IDL are acceptable and do not require qualification . 

All matrix spike results were acceptable. 

Laboratory Control Sample Recovery 

The LCS monitors the overall performance of the analysis, including the sample 
preparation. An LCS should be prepared (e.g., digested or distilled) and analyzed 
with every group of samples which have been prepared together. The 
performance criteria for aqueous LCS percent recovery is 80% to 120%. The 

. performance criteria for solid LCS samples are established through 
interlaboratory studies coordinated by a certifying agency (e.g., EPA or an 
independent commercial supplier). 

000002 
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All LCS results were acceptable. 

• Precision 

Laboratory Duplicates 

Laboratory duplicate sample analyses are used to measure laboratory precision 
and sample homogeneity. Samples whose precision results fell outside the 
quality control limits were qualified as estimates and flagged "J". 

All duplicate analyses results were acceptable. 

Field Split Samples 

Two split samples were submitted to LAS as shown below: 

Sample No. 

BOF8T0 
B0F8V6 

Split Sample No. 

B0F8W8 
B0F8X0 

Well Location 

199-89-1 
699-72 

The split pair results were compared using the sample guidelines for determining 
the RPO between a sample and its duplicate. All results fell within the required 
control limits. 

• Sample Result Verification and Detection Limits 

Sample results and reported detection limits were recalculated to ensure that the 
reported results were accurate. Raw data were examined for anomalies, 
transcription errors, and reduction errors. The reviewer verified that the results 
and detection limits fell within the linear range of the instrument. 

All sample results and reported detection limits were acceptable. 

• Completeness 

Data Package No. LK4243-LAS (SDG No. LK4243) was submitted for validation 
and verified for completeness. The completion percentage was 100%. 

000003 
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MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

All pH sample results were qualified as estimates and flagged "J" due to holding 
times exceeding QC limits. Data flagged "J" indicate the associated concentration 
is an estimate, but the data are usable for decision making purposes. 

REFERENCES 

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 
SW-846, Third Edition, Environmental Protection Agency, Washington, D.C. 

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for /norganics 
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection 
Agency, Washington, D.C. 

EPA, 1988d, Laboratory Data Validation Functional Guidelines for Evaluating 
lnorganics Analyses, U.S. Environmental Protection Agency, Washington, D.C. 

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic 
Analyses, Mu/ti-media, Multi-Concentration, U.S. Environmental Protection 
Agency, Washington, D.C. 

WHC, 1992a, Data Validation Procedures for Chemical Analyses, 
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October 1993. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 

OOOOOJ 



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

U Indicates the compound or analyte was analyzed for and not detected in 
the sample. The value reported is the sample quantitation limit corrected 
for sample dilution and moisture content by the laboratory. 

UJ Indicates the compound or analyte was analyzed for and not detected in 
the sample. Due to a QC deficiency identified during the 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. 

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 in 
the sample. Additionally, the data is unusable due to an identified QC 
deficiency. 

NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may not be valid for some specific applications (i.e., usable for 
decision-making purposes) . 

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications usable for decision-making purposes). 

000006 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: LK.4243 REVIEWER: DATE: 6/28/95 AGE_l_OF_l_ 
RBC 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

pH J All Holding Time 
Exceeded QC 
Limits 

000008 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 

uoouo:, 



WET CHEMISTRY/ANIONS ANALYSIS, WATER MATRIX Page_1_of_1_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: Lockheed 
Cas·e SDG: LK4243 
Sample Number B0F8W8 B0FBX0 
Location 199-89-1 699- 72 - 73 
Remarks Split Split 
Sample Date 04/07/95 04/1 2/95 
Wet Chemistry Ana1Ytes Method Hesult a Result a Result a ~esult -a ~esult -a ~esult a Result a Result CJ Hesult a Result a 
Fluoride (mg/L) 300.0 0.22 0.29 
Sulfate (mg/L) 300.0 41 26 
pH (pH Units) 9040 8.0 J 7.9 J 
Conductivity (uS/cm) 9050 310 320 

-\,_ ,--,-. -
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LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

jCl i ent Sample ID: BOFBWB jDa t e Colle cted: 07-APR-9 5 

!Matrix: Water !Date Received: 11-APR-95 

i/!:J!~~i~~~i~iiillli]j;~li~i' ~!~~~~i~;~~i~l~]ll~!llillPlllli l~~i~il~!~li 1:]~~t~l1 D 

Fluoride mg/L 300.0 0.22 0. 1 12-APR-95 21605 L4243·4 

Sul fate mg/L 300 .0 41. 0.1 12-APR-95 21606 L4243-4 

pH pH Units 9040 8.0 0. 1 r 14-APR-95 21671 L4243-4 

Conductivity uS/cm 9050 310 20-APR-95 21607 L4243·5 

UOOUJ.1 
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LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BOFBXO !Date Collected: 12-APR-95 

!Matrix : Water !Dat e Recei ved : 14 - APR-95 

~il~(i~~I: •§~~~~;~;,~~~!~! •:1111 ~11111111. ·1!ill11ill~ii~~il1ii :•:i1•••:! •i;~~;:i•i 0 •••.. 

Fluor ide mg/L 300.0 0.29 0.1 26-APR-95 21773 L4271 -4 

Sul fate mg/L 300.0 26 . 0.1 21 -APR-95 21772 L4271 -4 

pH pH Un i ts 9040 7.9 0. 1 17-APR-95 21755 L4271 -4 

Conduct ivity uS/cm 9050 320 20-APR-95 21774 L4271-5 

uoou1.;2 



96134b5~IJ75Z 

Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Lockheed Environrncotal Systems & Tcchoologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 

Tekpbo~ 702-361-0220 800-582-7605 F=imile 702-361-8146 ~ 

LOCKHEED MARTIN 

May19,1995 

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

RE: Log-in No.: L4243/L4271 
O400000-B 
B95-040 
0411596/0414596 
208 

Quotation No.: 
SAF: 
Document File No.: 
WHC Document File No.: 
SDG No.: LK4243 

L4243-

L4271-

The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 11 April 1995. The temperature 
of the cooler upon receipt was 5 °C. Sample containers received agree with the 
chain-of-custody documentation. Sample containers were received intact. 
Samples were received in time to meet the analytical holding time requirements. 

The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 14 April 1995. The temperature 
of the cooler upon receipt was 6 °C. Sample containers received agree with the 
chain-of-custody documentation. Sample containers were received intact. 
Samples were received in time to meetthe analytical holding time requirements. · 

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

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

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 943-4423. 

U00014 
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The EDD is being sent on the Hanford Bulletin Bo~rd System. 

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 

Sincerely, 

// / ,/ 
'"'- t'\/\.u---~ r 

/ I/ ';IC'/~ 
Kathleen M. Hall · . ~ 
Client Services Representative 

00001.~ 
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Lockheed Analytical Services Log-in No.: L4243/L4271 
Quotation No.: 0400000-B -

SAF: B95-040 
Document File No.: 0411 596/0414596 

WHC Document File No.:208 
SDG No.: LK4243 

Page2 

CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

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

Preparation and Analysis Requirements 

• One water sample was received for LK4243 and prepared as batch 411 bh and 
analyzed for selected analytes as requested on the chain of custody. Quality control 
analysis was performed on the following sample: 

Client ID LAL# Method 

BOF8W8 L4243-4 MS, DUP 300.0 Sulfate 
L4243-4 MS, DUP 300.0 Fluoride 
L4243-4 DUP 9040 pH 
L4243-5 DUP 9050 Conductivity 

Holding Time Requirements 

• All samples were analyzed within the specified holding time. 

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 April 24, 1995 

Prepared By Date 

000016 
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Lockheed Analytical Services Log-in No.: L4243/L4271 
Quotation No.: O400000-B 

SAF: B95-040 
Document File No.: 0411596/0414596 

WHC Document File No.:208 
SDG No.: LK4243 

Page3 

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 LK4243 and prepared as batch 414bh and 
analyzed for selected analytes as requested on the chain of custody. Quality control 
analysis was performed on the following sample: 

Client ID 

BOF8XO 

LAL# 

L4271-4 
L4271-4 
L4271-4 
L4271-5 

MS, DUP 
MS, DUP 
DUP 
DUP 

Holding Time Requirements 

300.0 Sulfate 
300.0 Fluoride 
9040 pH 
9050 Conductivity 

Method 

• All samples were analyzed within the specified holding time. 

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. 

Shellee McGrath April 27, 1995 

Prepared By Date 

uooo:17 
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REQUESTl ~J.11 Page _1_ of _1_ 
Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS 

Data Turnaround 

Collector Company Contact Telephone 
D Priority 

. k - Lef" R.F. Raidl (509) 372-9641 • Normal 

Proj8ct Designation Sampling Location SAF No. 
10 -BC-5 Groundwater Sampling Round 8 100 Band 100 C B95-040 

Ice Chest No. Field Logbook No. Method of Shipment 

c~wr·1tJ C:- c:.F"L - la:S~ Federal Express 

Shipped To Offsite Property No. Bill of Lading/Air Bill No. 
Lockheed W9SrO ·-oaoc, •-ouz.i d-.CJO<-/CcJ S-31 Y 
Possible Sample Hazards/Remarks Preservation 

HN03 HN03 Cool 4C Cool 4C HN03 HCI Cool 4C Cool 4C HN03 HN03 

Type of Container G G p p G p G p G 
'-...0 
~ ' 
---

No. of Container(s) 
1 1 

j 

1 1 5 4 1 1 1 ,_c, 

~ecial Handling and/or Storage Volume 
f'-.,,j 

aintain samples between 2C and 6C. lL SOOmL SOOmL 250mL lL lL lL 20mL lL sFn,L 
ICP Mercury Anions·F, Conducti· Gross Tc-99 Tritium, Activity ICP 

-
Me:rtu y 

Metals, S04. vity Alpha, C-14 Scan Metals, u, 
SAMPLE ANALYSIS AA Unfiltered pH Gross AA Filte',eci 

Metals . Beta, Metals . 
Unfiltered Sr-90 Filtered 

Sample No . Matrix' Date Sampled Time Sampled 

BOFSXO w 4 · I .). <r. 5 Jo.a 1 'f- 1' r. X: )( y X X 
BOF8X1 w 4 '/c} · 5 )- 10<15 \( >< 

. ~: ... SPECIAL INSTRUCTIONS Metrix• 
CHAI.N OF PO$Sl:$$ION Sign/Print Names 

s • Soil 

~~shed By I< ·<J ·c~ Date/Ti~e __ l~dtA. c:',< c . Date/Time /7-;,~5 Data Deliverable "Standalone". SE • ~ imenl 
SO• Sol id 

I 
,, -- 7:)::1.~ .y~-</9~ -/~ 55 {3r. ,//,',-,._ c;-rz-rr- SL • Sludge 

~~ 0(C- Date/Time e;,?oa/ Received By Date/Time The Activity Scan is for all samples list on this chain of custody. W. • Wtter 
0 • Oil 

P.t.1AJ/..,.o/ t:./-d-fs- A • Air 
OS ._ Orum Solids 

Relinquished By Date/Time Received By Date/Time DL • Dr um l 1q u1ds 
T • Tissue 
W1 • Wipe 

~elinquished By Date/Time Received By Date/Time L : • Liquid 
V • Veaet1t1 on 
X • Other 

,_ LABOR A TORY Received By Al(fa1/4 Title LJ~,a~rr;;~ /ocrrm SECTION 5{,.-t4 L-v~hl~ 
FINAL SAMPLE Disposal Method Disposed By Dete/Time ~ 

DISPOSITION F ) I 
IP ~, .-r-



REQUEST LVZ 1. ~ 
Page _1_ of __ 1 _ 

Bechtel Hanford, Inc . CHAIN OF CUSTODY /SAMPLE ANALYSIS 
Data Turnaround 

0 Priority 
Collec t.or Company Contact Telephone• ~ 

It </) L c.R.. R.F. Raid! (5091 372-9641 • Normal 

ProJ°ct Dcsign11tion Sampling Location SAF No. 
10 -BC-5 Groundwater Sampling Round 8 100 Band 100 C B95-040 

Ice Chest No . Field Logbook No. Method of Shipment 

F~-L/n E fL - I e, 3 (, Federal Express 

Shipped To Offsite Property N{f,1),'-rxL 
\N95·-CJ ·Ooi01·J-;)Lt 

Bill of Lading/Air Bill No. \ ., It 3,Cf Q Lf (;:. d. ',I Cf(,/ 5" Lockheed U-1, ·'1\ 
Possible Sample Hazards/Remarks Preservation HN03 HN03 Cool 4C Cool 4C HN03 HCI Cool 4C Cool 4C HN03 HN03 

Type of Container '-....0 
G G p p G p G p G G .c::r-.., 

No. of . Container(sl 1 1 1 1 5 4 1 1 1 
"->,I 

1 -'= 

~eciel Handling end/or Storage Volume 
J ' •.J 

aintain samples between 2C and SC. lL SOOmL SOOmL 250mL 1L 1L 1L 20mL 1L so -c• • 
ICP Mercury Anions-F, Conducti - Gross Tc-99 Tritium. Activity ICP Merdm~ 
Metals, 504. vity Alpha, C-14 Scan Metals , c...n 

SAMPLE ANALYSIS AA Unfiltered pH Gross AA Filte e 
Metals . Beta, Metals . 
Unfiltered Sr-90 Filtered 

Sample No . Matrix' Date Sampled Time Sampled 
~ 

BOF8W8 w '-/(7/c;s-· li1/2 -L V V X x V X ~ V 
t/ /719'>_. 

- v · v ' - BOF8W9 w ('.11/,LZ.. - - , I ----- I -
~ 

:.c 

SPECIAL INSTRUCTIONS M•trix• 
CHAIN OF POSSESSION Sign/Print Names 

s • Soil 

~shed By / . :J (. D~te/Time R -:.,i~ cL~<> Date/Time ll.'t)- Data Deliverable "Standalone". SE • Sediment 

.'.& % ) I< ,:.~lfo ,v 

SO • Solid 

} - ✓« -"< ~/2 I <i-.r · /=>le.fr '/·7<;, ~- SL • Sludge 

•~q~<.5j,D 'Received By Date/Time 
The Activity Seen is for ell samples list on this chain of custody. W .. 1/\.'ater 

Date/Time 0 • 0,1 

B u/,.-Ho.· /.J ·/O½'- -07f.>CJ A • Air 
OS ,.. Orum Sohds 

Relinqui shed By Date/Time Received By Date/Time DL '"' Orum liqwd 'i 

{ T - Tissue 
WI .. W ipe 

Relinquished By Date/Time Received By Date/Time L M liquid 

l: V "" Vege ta 11on 
X • Other -- LABORATORY Received By Title Date/Time 

J 1 SECTION .A~ A ScA~,,1~ C-d,J,. -.. ·t-11 -r-i s- Io i x> 
I 

FINAL SAMPLE Disposal Method Disposed By Date/Time -... 

~ ~ DISPOSITION 
1'lr-'\ 

" j,.,'4---
- - -----· - -



3/ ?-1?¾--
SAF Number B95-040 Revision JL 

PROGRAM TYPE CERCLA PROJECT ID lOQ-BC-5 LFI 

PROJECT TYPE Limited Field Investigation OPERABLE UNIT 100-BC-5 

TASK ID _§_ ROUND NUMBER 

SAMPLING EVENT TITLE 100-BC-5 GROUNDWATER SAMPLING ._ ROUND 8 

TASK MANAGER 
R. L. Biggerstaff BFOOl 

ORG.CODE TELEPHONE 
372-9572 

_8_ 1 

FAX 
972-9655 

CHARGE CODFB - ANALYTICAL SERVICFB PBSAA 
SAMPLING SERVICFB PB5AA 

SAMPLE MANAGEMENT PB5AA 
TECHNICAL OVERSIGHT PB5AA 

SAMPLE MANAGEMENT FUNCTION PROJECT COORDINATOR R. C, Smith 

TELEPHONE 372-2537 

ESTIMATED START DATE 04/10/95 

SAMPLING LOCATION 100-BC-5/100 Area 

DATA TURNAROUND REQUIREMENTS 

DATA DELIVERABLE REQUIREMENTS 

SAMPLE MATRIX SOIL 

ESm\fATED COMPLETION DATE 

ESTll\.fATED NUMBER OF SAMP~ 

PRIORITY 

L STANDALONE 

LREGULAR 

SUMMARY 

✓ WATER _ OTHER (See Comments) 

ANALYTICAL PROTOCOL(S) CLP, SW-8Mi. RADCHEM. and Field Screening 

LABORATORY OUANfERRA <Main) LOCKHEED <Split} 

COMMENTS: 

• • The Person in Charge is Bob Raidl 3050C/63; 372-9641. 

04/29/95 

fil 

• • Take the split and duplicate at the sample sampling point (well). Twenty-four wells are to be sampled. Filtered 
and_ unfiltered samples are needed from each well. 

Date 03/21/95 

BHI-EE--002 (1219-4) 

( )OOU"'-0 
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Appendix 5 

Data Validation Supporting Documentation 
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· - SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 
~ 

VALIDATION A B C - ~) E 
LEVEL: 

PROJECT: \ oo '~(-<, <trkj ~ W DATA PACKAGE: L.k ~-i.~~ - L-As 
VALIDATOR: cR~c LAB: ko~ lc-L ~ ,J DATE: I 't Jv~e"S 
CASE: SOG: L l<o 4-,__ Lt :S 

ANALYSES PERFORMED 
!')(Anions/IC OTOC OTOX 0 TPH-418.1 

I 
0 Anvnonie 0 BOD/COO 0 Chloride 0 Chromium-VI 

D Sulfate OT0S • TKN 0 Phoephete 

0 D 0 0 
:;.• 

SAMPLES/MATRIX \-4 ") n 

~~<lXO t- ~Of"~W'8' 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

ls technical verification documentation present? 

ls a case narrative present? 

Comments: 

0~ end Grease Alkelinity 

"2(pH 0 NOJN0, 

·~ 5. C .,.,.Jvo1; D 

D 0 

-~ No 

-~ No 

N/A 
N/A 

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

2. HOLDING TIMES 

Are sample holding times acceptable? ••.••........ Yes ,0 N/A 
Comments: fj \j - J Q l { 

A- 23 

()0002~ 



GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration perfonned for all applicable analyses? @ 
Are initial calibration results acceptable? •••••••• • • ~ 
Was a;·calibration check perfonned for all applicable analyses? !.f}2 
Are cal i bration check results acceptable? •••••••••• -~ 
Comments: 

No N/A 
No N/A 
No N/A 
No N/A 

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

4. BLANKS 

Were laboratory blanks analyzed? • • • • • ••••• .__@ No N/A 
N/A 
N/A 

Are laboratory blank results acceptable? • • • . @ No 
Were field/trip blanks analyzed? • • . • . . . • • • • • . Yes_@ 
Are field/trip blank results acceptable? ..•• Yes No ~ 
Comments: -----------------------------

5. ACCURACY 

Were spike samples analyzed at the required frequency? 
Are spike recoveries acceptable? .•••••••••• 
Were LCS analyses perfonned at the required frequency? 
Are LCS recoveries acceptable? 
Comments: 

No N/A 
No N/A 
No N/A 
No N/A 

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

6. PRECISION 
Were laboratory duplicate samples analyzed 

:@ at the required frequency? . . . . . . . . . . . . . No N/A 
Are laboratory .duplicate sample RPO values acceptable? No N/A 
Are field duplicate RPO values acceptable? . . . . . Yes No Jiij) 
Are field split RPO values acceptable? . § No N/A 

A-24 
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

Comments: Bo F<{ w ~ l~ o. srl.+- o 3- ~oF-~To 
130 ~ t f'-0 lt.. t. t' ,, ~oF-i \) (a 

7. ANALYTE QUANTITATION 
Was analyte quantitation perfonned properly? ...... G No N/A 

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

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are results supported in the raw data? 
Are results calculated properly? •••• 
Do results meet the CROLs? 
Comments: 

No N/A 
No N/A 
No N/A 
No N/A 

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

A- 25 
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CC©rli 
Date: June 28, 1995 
To: Bechtel Hanford, Inc. (technical representative) 
From: A .T. Kearney, Inc. 
Project : 1 00-BC-5 Round 8 Groundwater Sampling 
Subject: lnorganics - Data Package No. LK4243-LAS (SDG No. LK4243) 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. LK4243-
LAS prepared by Lockheed Analytical Services (LAS). A list of samples validated 
along with the analyses reported and the method of analysis is provided in the 
following table . 

B0F8W8 04/07/95 Water D See Note 1 

B0F8W9 04/07/95 Water D See Note 1 

B0FBX0 04/12/95 Water D See Note 1 

B0F8X1 04/12/95 Water D See Note 1 

Note 1. Requested Method: CLP-ICP Metals and Hg 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Appendices 1 through 5 
provide the following information as indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualifications 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times 

Analytical holding times for ICP metals and CV AA mercury analyses were 
assessed. to ascertain whether the holding time requirements were met by the 

000001. 
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laboratory. The holding time requirements are as follows: Samples must be 
analyzed within six months for all metals and within 28 days for mercury. 

Holding t ime requirements fo r all analytes were met. 

• Blanks 

Calibration Blanks 

A calibration blank must be analyzed immediately after every initial and 
continuing calibration verification. The blank must be analyzed at the beginning 
of the run and after the last analytical sample. In the case of positive blank 
results, samples with digestate concentrations (in ug/L) of < 5x the highest 
amount found in any of the associated blanks have had their associated values 
qualified as non-detected and flagged "U". Samples with concentrations > 5x 
the highest blank value do not require qualification. 

In the case of negative calibration blank results, if the absolute value of any 
calibration blank exceeds the Instrument Detection Limit (IDL), all non-detects 
are qualified as estimates and flagged "UJ ", and all positive results within two 
times (2x) the absolute value of the blank result are qualified as estimates and 
flagged "J". The qualification is applied only to results generated between the 
calibration blank IDL and the nearest acceptable blank. 

Due to the presence of positive blank results, sample numbers B0F8W8 and 
B0F8X0 were flagged "U" for arsenic. 

Due to the presence of positive blank results, sample number B0F8W8 was 
flagged "U" for iron. 

Due to the presence of positive blank results, sample number B0F8W8 was 
flagged "U" for vanadium. 

All other calibration blank results were acceptable. 

Preparation Blanks 

At least on_e preparation blank, consisting of deionized distilled water processed 
through each sample preparation and analysis procedure must be prepared and 
analyzed with every sample delivery group. In the case of positive blank result s, 
samples with digestate concentrations (in ug/L) of < 5x the preparation blank 
value have had their associated values qualified as non-detects and flagged "U " . 
Samples with concentrations > 5x the highest blank concentration do not 
require qualification. 

00{i(J()2 
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In the case of negative blank results, if the absolute value exceeds the Contract 
Required Detection Limit (CRDL), all non-detects are rejected and flagged "UR" 
and all detects that are < 1 Ox the absolute value of the associated preparation 
blank result are qualified as estimates and flagged "J " . If the absolute value of 
the negative preparation blank is > IDL and ~CRDL, all non-detects are qualified 
as estimates and flagged "UJ'' and all detects < 1 Ox the absolute value of the 
blank are qualified as estimates and flagged "J". If the sample results are > 1 Ox 
the absolute value of the preparation blank, no qualification is necessary. 

Due to the presence of positive preparation blank results, sample number 
BOF8W8 was flagged "U" for iron. 

Due to the presence of positive preparation blank results, sample number 
BOF8W8 was flagged "U" for silver. 

Due to the presence of positive preparation blank results, sample number 
BOF8W9 was flagged "U" for thallium. 

Due to the presence of positive preparation blank results, sample numbers 
BOF8W8 and BOF8XO were flagged "U" for zinc. 

Due to the presence of negative preparation blank results, sample numbers 
BOF8W9 and BOF8X1 were flagged "UJ'' for copper. 

Due to the presence of negative preparation blank results, sample numbers 
BOF8W8 and BOF8XO were flagged "UJ" for mercury. 

All other preparation blanks results were acceptable. 

• Accuracy 

Matrix Spike 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix spike recoveries must fall within the range of 75% to 
125%. Samples with a spike recovery of < 30% and a sample value below the 
IDL were rejected and flagged "UR". Samples with a spike recovery of 30% to 
74% and a sample result < IDL are qualified "UJ". Samples with a spike 
recovery of > 125% or < 75% and a sample result > IDL are qualified "J ". 
Finally, all samples with a spike recovery > 125% and a sample result < IDL, no 
qualification is required. 

All matrix spike recovery results were acceptable. 

000003 
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Laboratory Control Sample Recovery 

The LCS monitors the overall performance of the analysis, including the sample 
preparation. An LCS should be digested or distilled and analyzed with every 
group of samples wh,ich have been prepared together. The performance c·riteria 
for solid LCS samples are established through interlaboratory studies coordinated 
by a certifying agency (e.g., EPA or an independent commercial supplier). 

One liquid LCS was digested and analyzed for each sample batch in this report. 

All LCS results were found to be acceptable. 

• Precision 

Laboratory Duplicate Samples 

The laboratory duplicate result measures the precision of the method by 
measuring a second aliquot of the sample that is treated the same way as the 
original. Samples whose precision fell outside the quality control requirements 
were qualified as estimates and flagged II J 11

• 

All laboratory duplicate recovery results were acceptable. 

ICP Serial Dilution 

The ICP serial dilution is used to determine whether significant physical or 
chemical interferences exist due to the sample matrix. If the sample 
concentration is 2._50x IDL for an analyte and the %D is outside the control 
limits > 10%, the associated data must be qualified as estimated 11 J". 

All ICP serial dilution results were acceptable. 

Field Split Samples 

Four sets of field split samples were submitted to LAS as shown below. 

Sample No. Split Sample No. Well Location 

B0F8T0 B0F8W8 199-B9-1 
B0F8T1 B0F8W9 199-B9-1 
B0F8V6 B0F8X0 699-72-73 
B0F8V7 B0F8X1 699-72-73 

000004 
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The split sample results were compared using the sample guidelines for 
determining the RPO between a sample and its duplicate. All results fell within 
the required control limits with the exception of copper (difference> CRDL) in 
sample pair BOF8TO/BOF8W8, iron (difference> CRDL) in sample pair 
BOF8T1 /BOF8W9, and iron (differnece > CRDL) in sample pair BOF8V6/BOF8XO. 
No judgement was made on the split samples, since under WHC validation 
guidelines, sample data are not qualified based on split sample results. 

• Sample Result Verification and Detection Limits 

Sample results and reported detection limits were recalculated to ensure that the 
reported results were accurate. Raw data were examined for anomalies, 
transcription errors, and reduction errors. 

The reviewer verified that the results and detection limits fell within the linear 
range of the instrument. All sample results and reported detection limits were 
acceptable. 

• Completeness 

Data Package No. LK4243-LAS (SDG No. LK4243) was submitted for validation 
and verified for completeness. The completion percentage was 100%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

Positive and negative blank contamination were noted in several samples. 
Associated sample results were qualified accordingly. The contamination, 
however, was not sufficiently high to affect the usability of the data. Data flagged 
11 J II indicate the associated concentration is an estimate, but the data are usable 
for decision making purposes. All other validated results are considered accurate 
within the standard error associated with the methods. 

()00005 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance with the 
procedures herein are as follows: 

U Indicates the compound or analyte was analyzed for and not detected in 
the sample. The value reported is the sample quantitation limit corrected 
for sample dilution and moisture content by the laboratory. 

UJ Indicates the compound or analyte was analyzed for and not detected in 
the sample. Due to a QC deficiency identified during the data validation, 
the associated quantitation limit is an estimate. 

J Indicates the compound or analyte was analyzed for and detected. Due 
to a QC deficiency identified during the data validation, 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 in 
the sample. Additionally, the data is unusable due to an identified QC 
deficiency. 

NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may not be valid for some specific applications (i.e., usable for 
decision-making purposes). 

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications (usable for decision-making 
purposes). 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: LK4243 REVIEWER: RJS DATE: 6/19/95 PAGE _1_ OF_1_ 

COMMENTS: 

COMPOUND QUALIFIERS SAMPLES REASON 
AFFECTED · 

Arsenic u BOF8W8, BOF8XO Calibration Blank 
Contamination 

Iron u BOF8W8 Calibration Blank 
Contamination 

Vanadium u BOF8W8 Calibration Blank 
Contamination 

Copper UJ BOF8W9, BOF8X1 Negative Preparation 
Blank Contamination 

Iron u BOF8W8 Preparation Blank 
Contamination 

Mercury UJ BOF8W8, BOF8XO Negative Preparation 
Blank Contamination 

Silver u BOF8W8 Preparation Blank 
Contamination 

Thallium u BOF8W9 Preparation Blank 
Contamination 

Zinc u BOF8W8, BOFSXO Preparation Blank 
Contamination 

U000.10 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 

()00011 



INORGANIC ANALYSIS, WATER MATRIX, (ug/I) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: Lockheed 
cas·e SDG: LK4243 
Sample Number B0F8W8 B0F8W9 
Location 199-B9-1 199-B9-1 
Remarks UG/L SPLIT FIL-SPLIT 
Samele Date 04/07/95 04/07/95 
lnori:ianic AnaIvtes GMUL Hesult u Hesult a 
Aluminum 200 33.0 u 33.0 u 
Antimony 60 2.0 u 54.0 u 
Arsenic 10 7.9 u 10.2 
Barium 200 10.2 10.0 u 
Beryllium 5 1.0 u 1.0 u 
Cadmium 5 3.0 u 3.0 u 
Calcium 5000 44800 44800 
Chromium 10 20.5 17.9 
Cobalt 50 6.0 u 6.0 u 
Coooer 25 2.0 u 2.0 UJ 
Iron 100 38.1 u 12.0 u 
Lead 3 2.0 u 2.0 u 
Magnesium 5000 9830 9770 
Man11anese 15 2.0 u 2.0 u 
Mercury 0.2 0.20 UJ 0.20 u 
Nickel 40 12.0 u 12.0 u 
Potassium 5000 6750 6130 
Selenium 5 3.0 u 4.1 
Silver 10 3.0 u 3.0 u 
Sodium 5000 13400 13200 
Thallium 10 4.0 u 4.3 u 
Vanadium 50 12.3 u 11.6 
Zinc 20 10.6 u 3.0 u 

k 

FIL = Filtered, NA = Not Analyzed, N/A = Not Applicable 

B0F8X0 B0F8X1 
699-72-73 699-72-73 
SPLIT 2 FIL-SPLIT 2 
04/12/95 04/12/95 
Result u Hesult a 

33.0 u 33.0 u 
2.0 u 54.0 u 
8.9 u 5.2 

21 .2 20.2 
1.0 u 1.0 u 
3.0 u 3.0 u 

36500 35600 
3.0 u 3.0 u 
6.0 u 6.0 u 
2.0 u 2.0 UJ 

104 12.0 u 
2.0 u 2.0 u 

9700 9420 
2.0 u 2.0 u 

0.20 UJ 0.20 u 
12.0 u 12.0 u 

5000 5340 
3.0 u 5.1 
3.0 u 3.0 u 

15200 14900 
4.0 u 4.0 u 

11.2 12.1 
9.0 u 3.0 u 

~es ult a Result a HeSUlt u HesuIt u 

Page_1_ of_ 1_ 

Hesult a Result 

-~ 
....;:::. 
f"'-,.) 
"Ci'·, 
l 

Cj 
-.J 
.... .J 
U"'1 
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CLP 

.· ' 1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0F8W9 
Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

Lab Code: LOCK Case No.: SAF#B9 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

SAS No.: SDG No. : LK4243 

Lab Sample ID: L4243-16 

Date Received: 04/11/95 

0 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 33.0 u p 
7440-36-0 Antimony- 54.0 u p -
7440-38-2 Arsenic - 10.2 p -
7440-39-3 Barium 10.0 u p -
7440-41-7 Beryllliim 1.0 u p -
7440-43-9 Cadmium 3.0 u p -
7440-70-2 Calcium- 44800 p -
7440-47-3 Chromium 17.9 - p -- - -7440-48-4 Cobalt 6.0 u p 
7440-50-8 Copper 2.0 Ji{ p --7439-89-6 Iron 12.0 u p 
7439-92-1 Lead 2.0 -u p -7439-95-4 Magnesium 9770 p 
7439-96-5 Manganese 2.0 u p -
7439-97-6 Mercury NR 
7440-02-0 Nickel - 12.0 u p 
7440-09-7 Potassliim 6130 p -
7782-49-2 Selenium 4.1 B p -
7440-22-4 Silver - 3.0 u p -
7440-23-5 Sodium-- 13200 p -
7440-28-0 Thallium 4.3 ~ p -
7440-62-2 Vanadium- 11.6 B p - u 
7440-66-6 Zinc - 3.0 u p --

- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
ILMO3.0 

0000:l~ 
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1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

CLIENT ID NO. 

B0F8W9 

Lab Code : LOCK Case No. : SAF#B9 

Matrix (soil/water): WATER 

Level (low/med) : 

%- Solids: 

LOW 

SAS No.: SDG No. : LK4243 

Lab Sample ID: L4243-17 

Date Received: 04/11/95 

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 
7439-97-6 
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 -
Antimony- -
Arsenic - -
Barium -
Beryllium -
Cadmium -
Calcium- -
Chromium -

- -Cobalt 
Copper= 

-
-Iron -Lead -Magnesium -Manganese 

Mercury 0.20 u 
Nickel -
Potassium -
Selenium -
Silver - -
Sodium-- -
Thallium -
Vanadium- -
Zinc - -

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

U000:14 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
Texture: 

Artifacts: 

ILMO3 . 0 
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l 
INORGANIC ANALYSES DATA SHEET 

Lab Name: LOCKHEED_ANALYTICAL SVC Contract: HANFORD 

CLIENT ID NO ~ 

B0F8X0 

Lab Code: LOCK Case No . : SAF#B9 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

SAS No.: SDG No. : LK4243 

Lab Sample ID: L4271 - 2 

Date Received: 04/14/95 

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 
7439-97-6 
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 33.0 u 
Antimony- 2.0 u 
Arsenic - 8.9 ft 
Barium 21. 2 B 
Berylliiim 1.0 u 
Cadmium 3.0 u 
Calcium- 36500 
Chromium 3.0 u -Cobalt 6.0 u 
Copper 2.0 u 
Iron 104 
Lead 2.0 u 
Magnesium 9700 
Manganese 2.0 u 
Mercury 
Nickel - 12.0 u 
Potassium 5000 B 
Selenium 3.0 u 
Silver - 3.0 u 
Sodium-- 15200 
Thallium 4.0 u 
Vanadium- 11.2 B 
.Zinc - 9.0 16' 

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

U()OU1J 

Q M 

p 
p-
-p -p -p 

p -p -p -p -p -p -p -p -p 
NR 
p 

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

p - u -
-
-
Texture: 

Artifacts: 

ILMO3 . 0 
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1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

CLIENT ID No·. 

B0F8X0 

Lab Code: LOCK Case No.: SAF#B9 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

SAS No.: SDG No. : LK4243 

Lab Sample ID: L4271-3 

Date Received: 04/14/95 

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 
7439-97-6 
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 
Antimony- -
Arsenic - -
Barium -
Beryll'Ium -
Cadmium -
Calcium- -
Chromium -
Cobalt - -
Copper= -

-Iron -Lead -Magnesium -Manganese 
Mercury 0.20 lff 
Nickel -
Potassium -
Selenium -
Silver - -
Sodium-- -
Thallium -
Vanadium- -
Zinc -

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

UOUU:l.b 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
Texture: 

Artifacts: 

ILMO3.0 
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1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

CLIENT ID NO . 

B0F8W8 

Lab Code: LOCK Case No.: SAF#B9 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

SAS No.: SDG No. : LK4243 

Lab Sample ID : L4243-2 

Date Received: 04/11/95 

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 
7439-97-6 
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 33.0 u 
Antimony- 2.0 u 
Arsenic - 7.9 $ 
Barium 10.2 B 
Beryllium 1.0 u 
Cadmium 3.0 u 
Calcium- 44800 
Chromium 20.5 -
Cobalt - 6.0 u 
Copper-- 2.0 u 
Iron 38.1 ~ Lead 2.0 
Magnesium 9830 
Manganese 2.0 u 
Mercury 
Nickel - 12 . 0 u 
Potassium 6750 
Selenium 3.0 -u 
Silver - 3.0 » 
Sodium-- 13400 
Thallium 4.0 u 
Vanadium- 12.3 : Zinc - 10.6 

-
-

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 
NR 
p -p -p -p -p -p -p -p -
-
-
Texture: 

Artifacts : 

ILMO3 . 0 
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l 
INORGANIC ANALYSES DATA SHEET 

Lab Name: LOCKHEED_ANALYTICAL_SVC_ Contract: HANFORD 

CLIENT ID NO. 

BOF8W8 

Lab Code: LOCK_ Case No.: SAF#B9 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids : 

LOW 

SAS No.: SDG No. : LK4243 

Lab Sample ID: L4243-3 

Date Received: 04/11/95 

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-l 
7439-95-4 
7439-96-5 
7439-97-6 
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 Concen 

Aluminum 
Antimony= 
Arsenic ---
Barium -
~!~~;~um __ _ 
Calcium
Chromium -Cobalt 
Copper= 
Iron Lead __ _ 

Magnesium ---
---

tration C Q M 

- NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR -
NR - NR - NR 

0.20 H AV 
Manganese 
Mercury ___ U .:r 
Nickel -
Potassium ---
Selenium 
Silver ----
Sodium-
Thallium --
Vanadium-
Zinc - ---

-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

UOOU:1b 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
Texture : 

Artifacts : 

ILMO3.0 
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1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

CLIENT ID NO. 

BOF8Xl 

Lab Code: LOCK Case No.: SAF#B9 . SAS No.: 

Matrix (soil/water): WATER 

Level (low/med): 

% Solids: 

LOW 

SDG No. : LK4243 

Lab Sample ID: L4271-16 

Date Received: 04/14/95 

0 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 33 . 0 u p 
7440-36-0 Antimony- 54.0 u p -
7440-38-2 Arsenic - 5.2 B p-

7440-39-3 Barium 20.2 B p 
7440-41-7 Beryllium 1.0 u p -
7440-43-9 Cadmium 3.0 u p 
7440-70-2 Calcium- 35600 p -
7440-47-3 Chromium 3.0 u p --7440-48-4 Cobalt 6.0 u p 
7440-50-8 Copper-- 2.0 { p -
7439-89-6 Iron 12.0 p - u:r 
7439-92-1 Lead 2.0 -u p 
7439-95-4 Magnesium 9420 p:-
7439-96-5 Manganese 2.0 u p 
7439-97-6 Mercury NR 
7440-02-0 Nickel - 12.0 u p 
7440-09-7 Potassium 5340 p -
7782-49-2 Selenium 5.1 - p -
7440-22-4 Silver - 3.0 u p -
7440-23-5 Sodium-- 14900 p-

7440-28-0 Thallium 4.0 u p -
7440-62-2 Vanadium- 12.1 B p -
7440-66-6 Zinc - 3.0 u p --

- -
- -

Color Before: Clarity Before : Texture: 

Color After: Clarity After: Artifacts: 

Comments : 

FORM I - IN 
ILM03.0 

00001::; 
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l 
INORGANIC ANALYSES DATA SHEET 

Lab Name: LOCKHEED_ANALYTICAL SVC Contract: HANFORD 

CLIENT ID NO. 

B0F8Xl 

Lab Code : LOCK Case No. : SAF#B9 

Matrix (soil/water) : WATER 

Level (low/med): 

%- Solids: 

LOW 

SAS No .: SDG No . : LK4243 

Lab Sample ID: L4271 - 17 

Date Received : 04/14/95 

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 
7439-97-6 
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 

Antimony- -
Arsenic - -
Barium -
Beryllium -
Cadmium -
Calcium- -
Chromium -

- -Cobalt 
Copper- -

-Iron -Lead -Magnesium -Manganese 
Mercury 0.20 u 
Nickel -
Potassium -
Selenium -
Silver - -
Sodium-- -
Thallium -
Vanadium- -
Zinc - -

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

UOOU-'u 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
Texture: 

Artifacts : 

I LMO3 . 0 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 

000021 
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Lockheed Analytical Services Log-in No.: L4243/L4271 
Quotation No.: 0400000-8 

SAF: 895-040 
Document File No.: 0411596/0414596 

WHC Document File No.:208 
SDG No.: LK4243 

Page4 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

WATER 

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

Preparation and Analysis Requirements 

• Two water samples total metals analysis. The samples were prepared as LAS Batch 
411 BHT and analyzed for selected analytes as requested on the chain of custody. 
Samples B0F8W8 (l4243-2 for metals and l4243-3 for mercury) were used for matrix 
spike and duplicate, post-digestion spike and serial dilution analyses. All data flags due 
to the performance of the above-mentioned QC samples are also associated with every 
sample digested with this batch. 

Holding Time Requirements 

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

Method Blanks 

• The level of analytes in the method blanks were less than the reporting detection limits 
with the following exception: 

• For mercury, the absolute value of the prep blank is slightly higher than the reporting 
detection limit at -0.201 a carry-over affect from the preceding high mercury 
concentration sample. However, all samples showed mercury content within +/
CRDL therefore, no corrective action was taken. 

Internal Quality Control 

• All internal quality control were within acceptance limits. 

UOUU2~ 
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Lockheed Analytical Services 

Sample Results 

Log-in No.: L4243/L4271 
Quotation No.: 0400000-B 

SAF: B95-040 
Document File No.: 0411596/0414596 

WHC Document File No.:208 
SDG No.: LK4243 

Page5 

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

perform the analyses: 
"P" Trace ICP-AES 
"P" ICP-AES 
"AV" Cold Vapor AA 

Nalini Prabhakar 

Prepared By 

05/08/95 

Date 

uooo2J 
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Lockheed Analytical Services Log-in No.: L4243/L4271 
Quotation No.: 0400000-B 

SAF: B95-040 
Document File No.: 0411596/0414596 

WHC Document File No.:208 
SDG No.: LK4243 

Page6 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

FILTERED WATER 

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

Preparation and Analysis Requirements 

• Two filtered water samples for dissolved metals analysis. As the measured turbidity 
of the samples was less than 1 NTU, they were batched as 411 BHD for selected 
dissolved analytes as requested on the chain of custody. For this sample batch sample 
B0F8W9 (L4243-16 for metals and L4243-17 for mercury) were used for matrix spike 
and duplicate, post-digestion spike and serial dilution analyses. All data flags due to 
the performance of the above-mentioned QC samples are also associated with every 
sample analyzed with this batch. 

Holding Time Requirements 

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

Method Blanks 

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

Internal Quality Control 

All internal quality control were within acceptance limits. 

(J( )0 024: 
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Lockheed Analytical Services 

Sample Results 

Log-in No.: L4243/L4271 _ 
Quotation No.: 0400000-B 

SAF: 895-040 
Document File No.: 0411596/0414596 

WHC Document File No.:208 
SDG No.: LK4243 

Page7 

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

"P" ICP-AES 
"AV"Cold Vapor AA 
"P" Trace ICP 

Nalini Prabhakar 05/08/95 
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'.im . . .. ..1 TORY MANAGEMENT 
SAMPLING AUTHORIZATION FORM 

l 

3/~11~ 
SAF Number B95-040 R~vision _Q_ 

PROGRAM TYPE CERCLA PROJECT ID 

PROJECT TYPE Limited Field Investigation OPERABLE UNIT 

TASK ID _§_ ROUND NUMBER 

100-BC-5 LFI 

100-BC-5 

_j_ 

SAMPLING EVENT TITLE 100-BC-5 GROUNDWATER SAMPLING ._ ROUND 8 

TASK MANAGER 
R. L. Biggerstaff 

ORG.CODE MSIN 
H4-91 

TELEPHONE FAX 
BFOOl 372-9572 972-9655 

CHARGE CODF.S - ANALYTICAL SERVICF.S PBSAA 
SAMPLING SERVICF.S PB5AA 

SAMPLE MANAGEMENT PB5AA 
TECHNICAL OVERSIGHT PB5AA 

SAMPLE MANAGEl\.fENT Fl.JNCTION PROJECT COORDINATOR R. C. Smith 

TELEPHONE 372-2537 

ESTIMATED START DATE 04/10/95 
SAMPLING LOCATION 100-BC-5/100 Area 

DATA TURNAROUND REQUIREMENTS 

DATA DELIVERABLE REQUIREMENTS 

SAMPLE MATRIX son. 

ESTIMATED COMPLETION DATE 04/29/95 

ESTIMATED NUMBER OF SAMPLES fill 

PRIORITY L REGULAR 

L STANDALONE SUMMARY 

✓ WATER _ OTHER (See Comments) 

ANALYTICAL PROTOCOL($) CLP, SW-846, RADCHEM, and Field Screening 

LABORATORY OUANTERRA <Main} LOCKHEED <Split} 

COl\fMENTS: 

• • The Person in Charge is Bob Raidl 3050C/63; 372-9641. 

• • Take the split and duplicate at the sample sampling point (well). Twenty-four wells are to be sampled. Filtered 
and unfiltered samples are needed from each well. 

Date 03/21/95 

BHJ.EE--002 (I~) 

UOOU2o 



CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUESTLI/Z l }~ Page _1_ ol __ 1 _ 
Bechtel Hanford, Inc . 

Data Turnaround 
-

Collector Company Contact Telephone 9' - 0 Priority 

It ,,) Le~ R.F. Raidl (509) 37 2-9641 • Normal 

Project Designation Sampling Location SAF No. 
10 -BC-5 Groundwater Sampling Round 8 100 Band 100 C 895-040 

Ice Chest No . Field Logbook No . Method of Shipment 
F,(-LJ() t f L .• Iv ;JC, Federal Express 

Shipped To Offsite Property Nfff',!,l_,'>xL 
wci s- -o -o ao1.,- .J.1-t 

Bill of Lading/Air Bill No. 
Lockheed LH ·'1', /t ~C"JQL/f'L:,-;]•, 1ct,c1s-
Possible Sample Hazards/Remarks ' 

Preservation 
HN03 HN03 Cool 4C Cool 4C HN03 HCI Cool 4C Cool 4C HN03 HN03 

Type of Container 
G G p p G p G p G G ..... ;:) 

'""', 

No. of . Container(s) --1 1 1 1 5 4 1 1 1 1 ~ !:! 
~ecial Handling and/or Storage 

aintain samples between 2C and 6C . 
Volume 

lL 500mL 500mL 250mL lL ll lL 20mL lL 
r--o) 

. SOOmlQ -, 

ICP Mercury Anions-F, Conducti - Gross Tc-99 Tritium, Activity ICP 
.. 

Mercu rc:; IJ 
Metals, S04 . vity Alpha, C-14 Scan Metals , ..._,.,I 

SAMPLE ANALYSIS AA Unfiltered pH Gross AA Fil tered~ 6 
Metals. Beta, Metals . 
Unfiltered Sr-90 Filtered 

Sample No . Matrix' Date Sampled Time Sampled -
BOF8W8 w 'If 7 / ~ .,-· ii1/2 L V V x x .v X ~ V 

l(/7/y~/ 
.. v · v / BOF8W9 w ~ 'i )._ z._ 

/ ' 
C -~ 
r--
).. ' 
'1 

SPECIAL INSTRUCTIONS Matrix• 
CHAIN OF POSSESSION Sign/Print Names 

s a. Soil 

~hed By / :J ( Date/Time R ---~~ c_L_,✓-c-, Date/Time 11.•l_;,- Data Deliverable "Standalone". SE • Sed1men1 

l.~% ) p_c:...,1Jfo..,, '/- 7<-~-
SO • Solid 

} -✓« . -"< ~//2 /rJ- /,,;~1r SL • Sludge 
The Activity Scan is for all samples list on this chain of custody. W • \!\'ate, 

~~6-RD 
Dateffime 

-o7tY> 
'Received By Dateffime 0 • o,r 

•/ 8td.fk1,,• 9 ·'/0ts·- A • Air 
DS "'· Orum Sohds 

/ Relinquished By Dateffime Received By Dateffime DL .. Orum L1q111th 

I " 
T - Tissue 
W1 • W,pe -~ Date(fime L ..- liquid Relinquished By Dateffime Received By 
V .. Veget111011 

X • Orhe, 

LABORATORY Received By Title D11te(fime I -
, t-u-r.,~ Io ,, I SECTION .A~ ~ - ScA....._,ol~ C--~ I ,J,. -- iJu 

~ FINAL SAMPLE Disposal Method Di sposed By Dateffime ,,.. 
DISPOSITION \-~~ 

; Iii' ~ 



REQUESTl ~21I Page_l_of_l_ 
Bechtel Hanford, Inc . CHAIN OF CUSTODY /SAMPLE ANALYSIS 

Data Turnaround 

D Priority 
Collectk • Company Contact Telephone • Normal Ltt R.F. Raidl (509) 372-9641 

ProJect Designation Sampling Location SAF No. 
10 -BC-5 Groundwater Sampling Round 8 100 Bend 100 C B95-040 

lee Chest No . Field Logbook No. Method of Shipment 

t,..tuf·1t/ ~ EFL - /a~~ Federal Express 

Shipped To Offsite Property No . Bill of Lading/Air Bill No . 
Lockheed W95 ' 0 -oaoCJ --a.G') d-90<.f[aJ S"?>I J 
Possible Semple Hazards/Remarks Preservation 

HN03 HN03 Cool 4C Cool 4C HN03 HCI Cool 4C Cool 4C HN03 HN03 

Type of Container G G p p G p G p G G '--...i:~ .,...,.__ 

No. of Container(s) 
1 1 1 1 5 4 

"Mlftl!:: ~ 

1 1 1 1 (-> 

~ecial Handling and/or Storage Volume 

_, 
\j;'< aintain samples between 2C and 6C . lL SOOmL SOOmL 250mL lL lL lL 20mL lL 500ri._i -

ICP Mercury Anions-F, Conducti· Gross Tc-99 Tritium, Activity ICP Mercu}y-o 
Metals , S04 . vity Alpha, C-14 Scan Metals, 

Filt ere~ SAMPLE ANALYSIS AA Unfiltered pH Gross AA 
Metals. Beta, Metals . -
Unfiltered Sr-90 Filtered 

Sample No . Matrix' Date Sampled Time Sampled 

BOFSXO w 4 ·/ .).<;"5 )o<.11 'f- 1' r. X: ,X y ,x X 
BOF8X 1 w 4 'Id · 5 c;-- /0<17 \( )( 

---.._, --..,; -·-N 
Cfj 

SPECIAL INSTRUCTIONS Matrix• 
CHAIN OF POSSl:SSION Sign/Print Names 

s • Soil 

~~shed By A -d ·C:.ee_ . Date/Ti~e __ z~ C::C ,< c . Date/Time /7'?'~ Data Deliverable "Standalone" . SE • Sediment 
SO • Solid 

/ ~ • 7 '):J.,t'a 1/;,f ..z. /r-., / ....l .S 5 /3D,//4..,, lf-r?. · 7'5- SL • Sludge 
The Activity Scan is for all samples list on this chain of custody. tJ2.JJ1> (3!C- Date/Time d(oO/ Received By Date/Time 

W. • Water 
0 • Oil 

'Z AtA II-,,..., ..;~IJ·-9~-- A • Air 
OS • Drum Solids 

{ Relinquished By Date/Time Received By Date/Time Ol • Orum l 1qu1ds 
T • Tissue 
W1 - W,pe 

~ ~elinquished By Date/Time Received By Date/Time L , • Liquid 
V • Vegeta tion 

r-
X • Othe r 

- "' LABORATORY Received By A/l.#14 Title 

L/,Dfa~~~ / d,07> 
i 

- SECTION 5~1'-' l.v,,t,/,~-
~ ~ FINAL SAMPLE Disposal Method Disposed By Date/Time ~ 

\... , DISPOSITION 1 ) 
<:><,. 

~ ~ rl~ 
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Appendix 5 

Data Validation Supporting Documentation 
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VALIDATION 
LEVEL: 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

A 8 C E 

PROJECT: DATA PACKAGE: LK4.:24 3...;. LA.S 
VALIDATOR: OC-'(. e. e.d DATE: 

CASE: SDG: 

ANALYSES PERFORMED 
CLP/ICP 0 CLP/GFAA O CLP/Hg 

0 SW-846/ICP 0 SW-846/GFAA O SW-846/Hg 

SAMPLES/MATRIX 

0 CLP/Cyonide 

0 SW-846 
Cyenide 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 

D 

D 

D 

D 

.@ No N/A 
N/A ls a case narrative present? • • • • • • • . • . • . {!!j No 

Comments: ____________________________ _ 

2. HOLDING TIMES 
Are sample holding times acceptable? •••••.. ...... @ No N/A 

Comrnents: ___ ___,_,~'-=------L--_,,C--=)N\.""'r.Lo~+..a....:h~c-~v::------------
-\-j-d L. a e d. o..~ v::::= 

A-19 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations perfonned on all ·instruments? •••• § 
Are initial calibrations acceptable? • • • • • • • • c!) 
Are JCP interference checks acceptable? •••• ~ •••••• : @ 
Were ICV and CCV checks perfonned on all instruments?. • • 0 

No 
No 
No 
No 
No 

N/A 
N/A 
N/A 
N/A 
N/A Are ICV and CCV checks acceptable? • • • • • • • • • • • • f.j 

Comments: ____________________________ _ 

4. BLANKS 

Were ICB and CCB checks perfonned for all applicable analyses? ~ No N/A 
.• Yes @) N/A 

. .... (fjy No N/A 
Are ICB and CCB results acceptable? •.• 
Were preparation blanks analyzed? ••••• 
Are preparation blank results acceptable? •• 
Were field/trip blanks analyzed? •.•• 

Comments: 

5. ACCURACY 

Were spike samples analyzed? 
Are spike sample recoveries acceptable? •••. 
Were laboratory control samples (LCS) analyzed? • 
Are LCS recoveries acceptable? 
Corrnnents: 

Yes ~ N/A 

. : ~:: :: ~ 
61-. Ir- c;l.,A•<c.,t.r 

.. ~ 
.... Q 

~ 
.. @ 

l L I I 
\) 

No 
No 
No 
No 

N/A 
N/A 
N/A 
N/A 

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

A- 20 
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WHC-SO-EN -SPP -002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? ••••••.••• 
Are laboratory duplicate samples RPO values acceptable?. 
Were ICP serial dilution samples analyzed? •••• 
Are ICP serial dilution %0 values acceptable? ••• 

No 
No 
No 
No 

• Yes No Are field duplicate RPO values acceptable? · 
Are field split RPO values acceptable? 

Corranents: Cu - go f8TQ/goF~W1$'; 
•••••••••• Yes ~ 

(c\,ff<rl~cg___ 7C~'DL_)' 
. i 

re. -
C 

. '2--'DL-..... 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? . . . . . . . Yes No 

Are duplicate injection %RSD values acceptable?. . Yes No 

Were analytical spikes performed as required? . . Yes No 

Are ana lyti ca 1 spike recoveries acceptable? . Yes No 

Was MSA performed as required? . . . . . Yes No 

Are MSA results acceptable? . . . . . . . . . . . . . Yes No 

Comments: 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? . -G) No 

Are all results supported in the raw data? .@ No 

Are results calculated properly? 
Do results meet the CRDLs? 

... :~ No 
No 

Comments: 

N/A 
N/A 
N/A 
N/A 
(if!) 
N/A 

@ 
f[[D 
@> 

I 

N/A 
N/A 
N/A 
N/A 

-------------------------~---

A- 21 



CD 
I 

Lu 

SDG: L\{L\d-4 ~ 
COMMENTS: 

SAMPLE ID COMPOUND 

C.CBd- A-r Sf...,,,· c. 

cc 11.3 . Ar s l¥"1~l c.. 

(c_~ \ ,:r;oY'-l 
( t. ~ l J V.Y\ "'c..l lu~ 

lf'('(D ( C'lOOP v 
I I I 1 J 

?-r<.n Tv C,Y°' 

I \ 

Pr-u? (iJlfCCJf lJ 
i· ~ .J 

p('( /") S,lv<-<-
I I 

frbP -the\ l lto y'Y\ 

DH'n r iV\r 
J; f l, 

BLANK AND SAMPLE DATA SUMMARY 

VALIDATOR: R~S DATE: (., Iv /1 '5 , I 

RESULT Q RT UNITS 5X lOX 
RESULT RESULT 

3. b M~}L \S- 3() 
-, 

~- :t ~\ Lj~ 

\(p.) ~\.S \(o's 
'3.0 I'S .o '3> 0 

-d',L\ -(A --~ Lj 

l. 1 1 

\'<i.3~ to b. <iS \_~]. (o 

-0.~1 -/ .oo5 ~ ,01 

1 I ,.u ( 

I "4-

?, 0 L{ \5 ·d-- 30.'f 

y ,( ct 1,,0.£:fs- '-/{. q 
/~. 13 -2,3.&5 &13 

L ~ 1 J .. 

PAGEL OF ( 

SAMPLES QVAUFIER 
AFFECTED 

BoP&W&' LA.. 
i)0~8x'O LJ.... 
5 OF8'W2" lA... 

~OFRWg GL 

\3or~ \.l/9 u-Y 
f3oF8X I 0~ 

f:oFgw~ Lt, 

13 oi;gw 8 u-::s-
g-o F8XO L) 0 

E,u~L.'.)g lA.J 

&F~Wlt tA 
~o~2;yJ~ u 
SoFfsxo j, 

-

::s:==~ 
~ 
I r-.._) I ., 

·~1 
u I 

I 
0 
0 
N 
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DATA QUAL!f-J CATION SUMMAHY 

SDG:~K~l-/3 VALIOATO{z OATE: 
~l!t!tt,J 

PAGE (__ OF / 
~s 

. I I 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Ars(.ni< LA BcF8~k', (JaP8'XD c.&. bl"'" 1<:.. 

Lrur- l1' ~o ~x \.,.) l< c~. b\.,...._1<:: 
\] e,..i,-." i, ~.,->') U\ l!:,oF8'wf /'r~. /2 Jt~,,,, K 

. 

Cop1X,1'" u '3' F::o R<-\.tJC:, 15 Of~\ ('€.~ ~(.;? t/~,,,e 
Trotv I 

o;eL> l:,J~/11<' ( A., J30~£vt-
/YJ,(,rcur ~ UJ°" So F gwg- go F8 'I- D ~;,.,~ -~ 1 \ o.n k... 

S, lv<'..lt' 0 v\. 
( I 

~c '\="~\NS< ~t-<.. Dbl~" I<: 

--ii~ ) I, ~Yh \.,L Bo~\.v"-
I I 

·p.,...,~11~.., le . 
?i"v'lC u. gt> F~"-' ~ , Io FR'i o 0~ b/o...,k 

I ' 

B-7 
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CLP 

. 3 
BLANKS 

Lab Name: LOCKHEED ANALYTICAL SVC Contract : HANFORD 

SAS No .: Lab Code: LOCK Case No.: SAF#B9 

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 33.0 u 33.0 u 33.0 u 33.0 u 
Antimony- --54.0 - u --54.0 - u --54.0 - u --54.0 - u - -- - -- - -- -Arsenic - 3.0 u 3.0 u 3.0 u 3.0 u 
Barium - 10.0 - u 10.0 - u 10.0 - u 10.0 - u 
Beryllium -- - -- 1.0 - u -- 1.0 - u -- 1.0 -1.0 u u - - - -Cadmium 3.0 u 3.0 u 3.0 u 3.0 u 
Calcium- 25.0 - u 25.0 - u 25.0 - u 25.0 - u 
Chromium -- - -- 3.0 - u -- 3.0 - u -- -3.Q u 4.1 B 
Cobalt - 6.0 - u 6.0 - u 6.0 - u 6.0 - u 
Copper-- -2.4 - B 2.0 - u 2.0 - u 2.0 - u - - - -Iron 12.0 u 12.6 B 12.0 u 14.6 B -- - -- - -- - -- -Lead 2.0 u 2.0 u 2.0 u 2.0 u 

35.0 - u 35.0 - u 35.o-=. -R 35.0- u Magnesium -- - -- - --·~7- I'\-- 3.9-Manganese 2.0 u 3.0 B B B - -Mercury 0.2 u 0.2 u u.~_ u 0.2 u - - -Nickel - 12.0 u 12.0 u 12.0 u 12.0 u 
Potassium 700.0 - u --700.0 - u --700.0 - u --700.0 

..... 
u 

Selenium -- 3.0 - u -- 3.8 - B -- 3.0 - u -- 3.0 - u 
Silver - 3.0 - u 3.0 - u 3.0 - u 3.0 - u 
Sodium-- 42.0 - u 42.0 - u 42.0 - u 42.0 - u 
Thallium -- 4.1 - B -- 4.9 - B -- 4.0 - u -- 4.7 - B 
Vanadium- 3.0 - u 3.0 - u 3.0 - u 3.0 - u - - - - -Zinc 3.0 u 3.0 u 3.0 u 3.0 u - - - -

- - - -
- - - -

F III - IN 

SDG No. : LK4243 

Prepa-
ration 
Blank C M 

33.000 u w--- -54.000 u p -- -3.000 u p -10.000 u · p -- -1.000 u p -3.000 u p -25.000 u p -- -3.000 u p -6.000 u p 
-

C-L. 44() 6V p 
-12.000 u p -- -2.000 u p -35.000 u p -- -2.000 u p 

0.200 u AV -12.000 u p 
--700.000 -u p -- -3.000 u p -3.000 u p 

-42.000 u p 
--r4.190 -B :;1p 

-3.000 u p 
-3.000 u p 
-

- --
- --

ILMO3.0 
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CLP 

3 
BLANKS 

Lab Name : LOCKHEED ANALYTICAL SVC Contract: HANFORD 

SAS No .: Lab Code: LOCK Case No. : SAF#B9 

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 33.0 u 33.0 u 33.0 u 33.0 u 
Antimony- -- 2.0 - u --(2.1 B 2,. 0 - u -- 2 . 0 - u ) 

Arsenic - 3.0 - u 3.0 u ""? /'4.2- rRD - •K ..... - -Barium 10.0 u 10.0 u __ lU!L!_ u lU.0 u 
Berylliuni -- - -- - -- -1.0 u 1.0 u 1.0 u 1.0 u 
Cadmium 3.0 - u 3 . 0 - u 3.0 - u 3.0 - u 
Calcium- 25.0 - u 25.0- JT 25.0 - u 25 . 0 - u 
Chromium -- - u ---;,---:r-. 3 B _) 3.0 - u -- 3 . 0 - u 3.0 
Cobalt - 6.0 - u ..u.. 6.0 - u 6.0 - u b. U..c - - -
Copper_ 2.0 u ,4.1.-= D... 2.0 u 2.0 u - - - -Iron 12.0 u r.10.J R ) 12.0 u 12 . 0 u 
Lead -- 2.0 - u u 2.0 - u -- 2.0 - u .L. u - . ~ 

35.0 - -Magnesium 35.0 u ,<f5.9 a. _) u 35.0 u -- - - -- -Manganese 2 . 0 u r::i . ~ B J 2 . 0 u 2.0 u - - -Mercury_ 0.2 u u . ~_ u 0.2 u 0.2 u 
Nickel 12.0 - u 12.0 u 12.0 - u 12.0 - u 
Potassium --700.0 - --700.0 - u --700.0 - u --700.0 - u u 
Selenium -- 3 . 0 - u -- 3 . 0 - u -- 3.0 - u -- . 9 - M 

Silver - 3.0 - u 3.0 - ~ 3.0 - u u .).U_ 
Sodium-- - C43.C -42 . 0 u 42.0 u 42.0 u 
Thallium -- 4 . 0 - u 4.0 u -- 4.0 - u -- 4.0 - u 
Vanadium- - - 3.0 - u 3.0 - u 3.0 u (J.0 B ) - - - -Zinc 3 . 0 u 3.U_ u 3.0 u 3.0 u - - -

- - - -
- - - -

\ 

SDG No . : LK42 4 3 

Prepa-
ration 
Blank C M 

33.000 u r--- 2.000 -u p -3.000 u p -10.000 u p -- -1 . 000 u p -3 . 000 u p -25.000 u p -- -3 . 000 u p 
-6.000 u p 
-2.000 u p 

;---13 lhn n- - 1-n-
4 

2.000 u p 
-35.000 u p 

-2.~ p-µi_ 
t::::Av ,r-0. 01 

l.L . 000 u p 
--707 : 960 l=l. . . ~p -
-- -
~ 3 . 0M: ... u p 

Tl' ~I p-er.-n.a.11 
;;, r--- -

(d':J . U.LV D .... p 
4 . Uuu u p 
3 . OOrL l.p p-

~:'130 
,_i:I'_ 

B -
- --
- --

ILMO3.0 
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Date: 
~ :;~ en 

June 20, 1995 ~ ~~ 

Bechtel Hanford, Inc. (technical representative) ~~ 1a~t\ - ; To: 
From: 
Project: 

A.T. Kearney, Inc. <c": ~ 
100-BC-5 Round 8 GW 9c:'s~~ -i1)"1J 

Subject : Radiochemistry - Data Package No. LK4243-LAS (SDG No. LK 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. LK4243-
LAS prepared by Lockheed Analytical Services (LAS). A list of samples validated 
along with the analyses reported and the method of analysis is provided in the 
following table. 

B0F8W8 04/12/95 Water 

B0F8X0 04/12/95 Water 

:tfl:V.l!li.ij#9hf\!' 
L~v~l- . / 

D 

D 

See Note 1 

See Note 1 

Note 1. Requested Method: Gross Alpha/Beta, Sr-90, Tc-99, Tritium and C-14 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Appendices 1 through 5 
provide the following information as indicated below: 

Appendix 1 . Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualifications 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DAT A QUALITY OBJECTIVES 

• Holding Times and Sample Preparation 

Holding times are calculated from Chain-of-Custody forms to determine the 
validity of the results. The maximum hold ing time for rad iochemical analyses is 
six months. All tritium samples must be analyzed within 7 days of distillation. 

All holding times and sample preparation measures were acceptable. 

000001 
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• Instrument Calibration and Performance 

Instrument calibration is performed to establish that the counters used to 
determine radionuclide activities are capable of producing acceptable and reliable 
analytical data. Each counting system must be factory calibrated at installation 
and after any maintenance or repair. Calibration consists of an instrument 
efficiency determination for each applicable radionuclide. Continuing calibration 
checks are performed to verify that instrument performance is stable and 
reproducible. 

All calibration results, including efficiency checks and background counts, were 
acceptable. 

• Blanks 

Blank samples are analyzed to determine if positive results are due to laboratory 
reagent, sample container, or detector contamination. If blank analysis results 
indicate the presence of an analyte above the minimum detectable activity 
(MDA), the following qualifiers were applied: All positive sample results less 
than five times the highest blank concentration were qualified as estimated; 
sample results below the MDA were elevated to the MDA and qualified as 
undetected; sample results above the MDA and greater than five times the 
highest blank concentration were not qualified. 

All blank results were acceptable. 

• Accuracy 

Accuracy is evaluated by analyzing distilled water samples spiked with known 
amounts of radionuclides. The sample activity as determined by analysis is 
compared to the known activity to assess accuracy. The acceptable laboratory 
control sample recovery range is 70 to 130 percent, while that for a matrix 
spike is 60 to 140 percent. Spike sample results outside the above ranges 
resulted in associated sample results being qualified as estimated, rejected, or 
not qualified, depending on the activity of the individual sample. A chemical 
tracer is used to determine the efficiency of the analytical method, with tracer 
yield limits of 30 to 105 percent for strontium-90 and technetium-99. Sample 
results above the MDA with chemical yields outside the above stated limits were 
qualified as estimated or rejected. 

Due to a LCS percent recovery of 143%, all technetium-99 results were 
qualified as estimates and flagged "J/UJ. 

uoooo;.;;;: 
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Due to a matrix spike recovery of 23%, all carbon-14 results were qualified as -
estimates and flagged "J/UJ". 

Due to lack of a matrix spike analysis, all technetium-99 results were qualified 
as estimates and flagged "J/UJ". 

All other accuracy results were acceptable. 

• Precision 

Laboratory Duplicates 

Analytical precision is expressed by the RPO between the recoveries of duplicate 
matrix spike analyses performed on a sample. When the laboratory has not 
performed duplicate spike analyses, precision may also be assessed using 
unspiked duplicate sample analyses. If both sample and replicate activities are 
greater than five times the contract required detection level (CRDL) and the RPO 
is less than 35 percent for soil samples and 20 percent for water samples, the 
results are acceptable. If either activities are < 5xCRDL, a control limit of 
~2xCRDL is used for soil samples and ~CRDL for water samples. If either the 
original or replicate value is below the CRDL, the applicable control limits are 
~CRDL for water samples and ~2xCRDL for soil samples. If the RPO is outside 
the applicable control limit, associated results are qualified as estimated detects 
or estimated non-detects. 

Due to the duplicate pair RPO being outside QC limits, all tritium results were 
qualified as estimates and flagged "J". 

All other precision results were acceptable. 

Field Split Samples 

Two pairs of split samples were submitted to LAS as shown below: 

Sample No. 

BOF8TO 
BOF8V6 

Split Sample No. 

BOF8W8 
BOF8XO 

Well Location 

199-89-1 
699-72-73 

The split sample results were compared using the sample guidelines for 
determining the RPO between a sample and its duplicate. Tritium results in 
sample duplicate pair BOF8TO/BOF8W8 were outside QC limits. Tritium and 
gross beta results in sample duplicate pair BOF8V6/BOF8XO were outside QC 
limits. All other results fell within the required control limit. 
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• Sample Result Verification and Detection Limits 

Sample results and reported detection limits were recalculated to ensure that the 
reported results were accurate. Raw data were examined for anomalies, 
transcription errors, and reduction errors. MDAs for each analyte were assessed 
to ensure that they met the CRDLs. 

The reviewer verified that the results and detection limits fell within the linear 
range of the instrument. All sample results were acceptable. 

• Completeness 

Data Package No. LK4243-LAS (SDG No. LK4243) was submitted for validation 
and verified for completeness. The completion percentage was 100%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

Due to a LCS percent recovery of 143 % and the lack of a matrix spike analysis, all 
technetium-99 results were qualified as estimates and flagged "J/UJ. Due to a 
matrix spike recovery of 23%, all carbon-14 results were qualified as estimates 
and flagged "J/UJ". Due to the duplicate pair results being > CRDL, all tritium 
results were qualified as estimates and flagged "J/UJ". Data flagged "J" indicate 
the associated concentration is an estimate, but the data are usable for decision 
making purposes. 

REFERENCES 

WHC, 1992a, Data Validation Procedures for Chemical Analyses, . 
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October 1993. 

WHC, 1992b, Data Validation Procedures for Radiochemical Analyses, 
WHC-SD .. EN-001, Rev. 1, Westinghouse Hanford Company, 1993. 
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Qualifiers which may be applied by data validators in compliance with the 
procedures herein are as follows: 

U Indicates the compound or analyte was analyzed for and not detected in 
the sample. The value reported is the sample quantitation limit corrected 
for sample dilution and moisture content by the laboratory. 

UJ Indicates the compound or analyte was analyzed for and not detected in 
the sample. Due to a QC deficiency identified during the data validation, 
the associated quantitation limit is an estimate. 

J Indicates the compound or analyte was analyzed for and detected. Due 
to a QC deficiency identified during the data validation, the associated 
concentration is an estimate, but the data are usable for decision-making 
purposes. 

R Indicates the compound or analyte was analyzed for, detected, ~nd due 
to an identified QC deficiency, the data are unusable. 

UR Indicates the compound or analyte was analyzed for and not detected in 
the sample. Additionally, the data is unusable due to an identified QC 
deficiency. 
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Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: LK4243 REVIEWER: DATE: 6/28/95 AGE_l_OF_l_ 
RBC 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

Technetium-99 J B0F8X0, B0F8W8 High LCS Recovery 

Low Matrix Spike 
Carbon-14 J B0F8W8 Recovery 

Low Matrix Spike 
Carbon-14 UJ B0F8X0 Recovery 

Technetium-99 J B0F8X0, B0F8W8 No Matrix Spike 

RPD Outisde QC 
Tritium J B0F8X0, B0F8W8 Limits 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX, (pCi/l+- 2 standard deviations) 

Project : WESTINGHOUSE - HANFORD 
Laboratory: Lockheed 
Case I SDG : LK4243 
Sample Number B0FBWB B0FBX0 
Location 199- B9 - 1 699~ 72 - 73 
Remarks pCi/L Split Split 
Sample Date 04/07/95 04/ 12/95 
RadIochemIstrv AnalvsIs Result a Result a Result a Resu---rt 
Gross Alpha 0.6 u 2.5 
Gross Beta 27.1 48.6 
Strontium - 90 0.95 0.02 u 
Carbon-14 17 J 3.6 UJ 
Technetium - 99 39.2 J 100 J 
Tritium 1920 J 1370 J 

Page_1_ of_ 1_ 

1l Result a Result a Result a Result u Hesult u Hesult a 
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RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOF8W8 LAL sa~le ID: L4243-6 

Date Collected: 07-APR-95 

Matrix: 

SDG: 

Gross Alpha 
Gross Beta 
Total radio-strontiun 

Water 

LK4243 

02-MAY-95 GR ALP/BETA LAL-0060 21843 
02-MAY-95 GR ALP/BETA LAL-0060-21843 
12-MAY-95 SR-90 LAL-0196_21857-

0.6 (J 
27.1 
0.95 

Date Received: 11-APR-95 

Login Nunber: L4243 

1.3 
2.9 
0.23 

2.4 
2.2 
0.32 

Page 1 UOUU11 

C pCi/L 
pCi/L 
pCi/L 



Tc-99 

Client Sample ID: BOF8W8 

96l3Y'26.IJ811 

RAD DATA REPORT (raO1) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

LAL Sample ID: L4243-11 

Date Collected: O7-APR-95 Date Received: 11-APR-95 

Login Nunber: L4243 Matrix: 

SDG: 

Water 

LK4243 

16-HAY-95 TC-99 LAL-O169_22TT8 

Page 3 

39.2 ::r 7. 7 4.6 

00001.~ 

pCi/L 



C-14 
H-3 

9613~26.IJBIZ 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sa~le ID: BOF8W8 

Date Collected: 07-APR-95 

LAL Sa~le IO: L4243-15 

Date Received: 11-APR-95 

Login Nllli:>er: L4243 Matrix: 

SDG: 

Water 

LK4243 

02-HAY-95 C-14 LAL-0209 21835 
05-HAY-95 TRITIUH(H3) LAL-0066_21862 

Page 4 

11.01 
1920 J 

9.4 
310 

U000:13 

10. 
220 

pCi/L 
pCi/L 
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RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sa~le ID: BOF8XO 

Date Collected: 12·APR-95 

Matrix: 

SDG: 

Gross Alpha 
Gross Beta 
Total radio·strontiun 

Water 

LK4243 

02-HAY-95 GR ALP/BETA LAL-0060 21843 
02-HAY·95 GR ALP/BETA LAL-0060-21843 
12-HAY-95 SR-90 LAL-0196_21857-

Page 2 

LAL Sarrple ID: L4271-6 

Date Received: 14-APR-95 

Login Number: L4271 

2.5 
48.6 v 
0.02 

1.6 
4.0 
0.21 

0()0014 

2.0 
2.2 
0.36 

pCi/L 
pCi/L 
pCi/L 



Tc-99 
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RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOF8XO 

Date Collected: 12-APR-95 

Matrix: 

SDG: 

Water 

LK4243 

16-MAY-95 TC-99 LAL-0169_22778 

Page 5 

LAL Sanple ID: L4271-11 

Date Received: 14-APR-95 

Login Nurber: L4271 

100 J 13. 5.0 

UOOU :L:i 

pCi/L 
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RAO DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample IO: BOF8XO 

Date Collected: 12-APR-95 

LAL Sample ID: L4271-15 

Date Received: 14-APR-95 

Login Nl.llber: L4271 Matrix: 

SOG: 

Water 

LK4243 

,,,,,,.,.,,,,,,=,ittihs't.i:wen:t,Jt=··=''•:,,,,J:::,,,,.,fr,,,,fo~,=~-,,,,faf:·,,=i•,':=··1..'naty.zea.;?H1:atcfii:,,,,,,,,,y·t4ffi::N=t::',H):,NH:AK=-•=i~-=,=,=,=·=,,,;¢;j¢,wt''\t;r-r,(li:;,,=m=4=t,=,i¢.cwt=\t=+)Yattiiaab,,,,,,=,,,=l:irn=ts':',:=,'•:=,::::=::=::, 

C-14 
H-3 

02-MAY-95 C-14 LAL-0209 21835 
05-MAY-95 TRITIUM(H3) LAL-0066_21862 

Page 6 

3.6 u:f 
1370 ".1 8.3 

270 

UOUU1o 

10. 
220 

pCi/L 
pCi/L 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Lockheed Environrnent..1.1 Systems & Techno logies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89 119-3705 

Tolopbo~ 702-361.-0220 800-582-7605 Facsimilo 702-361-8146 ~ 

LOCKHEED MARTI;; 

May19, 1995 

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

RE: Log-in No.: L4243/L4271 
0400000-8 
895-040 
0411596/0414596 
208 

Quotation No. : 
SAF: 
Document File No.: 
WHC Document File No.: 
SDG No.: LK4243 

L4243-

L4271 -

The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 11 April 1995. The temperature 
of the cooler upon receipt was 5 °C. Sample containers received agree with the 
chain-of-custody documentation. Sample containers were received intact. 
Samples were received in time to meet the analytical holding time requirements. 

The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 14 April 1995. The temperature 
of the cooler upon receipt was 6 °C. Sample containers received agree with the 
chain-of-custody documentation. Sample containers were received intact. _ 
Sam pies were received in t ime to meet the analytical holding time requirements. 

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

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

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 943-4423. 

00001.8 
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The EDD is being sent on the Hanford Bulletin Board System. 

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 

Sincerely, 

// 4·· .. ~ {'1/\.l.,,v--- , . ~1,,vv'\--- r 
'Kathleen J Hall .f c;;z 
Client Services Representative 

0000:1~ 
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Lockheed Analytical Services Log-in No.: L4243/L4271 __ 
Quotation No.: 0400000-B 

SAF: 895-040 
Document File No.: 0411596/0414596 

WHC Document File No.:208 
SDG No.: LK4243 

Page8 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

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

Holding Time Requirements 

All holding time requirements were met. 

Analytical Method 

Carbon-14 

The carbon-14 analysis was performed using LAL-91-SOP-0209. The matrix spike 
recovery was low; however, because the LCS recovery was within limits, and the 
matrix spike sample was below the RDL, the data is considered acceptable. All other 
QC criteria were met. 

Gross Alpha Beta 

The gross alpha beta analysis was performed using LAL-91-SOP-0060. The matrix 
spike recovery was high due to suspected matrix effect; however, because the LCS 
recovery was within limits, the data is considered acceptable. All other QC criteria 
were met. 

Strontium-90 

The strontium-90 analysis was performed using LAL-91-SOP-0 196. No problems were 
encountered during analysis, and all QC criteria were met. A matrix spike analysis was 
not performed for Sr-90. 

Technetium-99 

The technetium-99 analysis was performed using LAL-91 -SOP-0169. No problems 
were encountered during analysis, and all QC criteria were met, except as noted 
below: 

Batch 21858 was reanalyzed as batch 22778 due to out of limits QC. The matrix 

000020 
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Lockheed Analytical Services 

spike analysis was not done on this batch. 

Log-in No.: L4243/L4271 __ 
Quotation No.: 0400000-8 

SAF: 895-040 
Document File No.: 0411596/0414596 

WHC Document File No.:208 
SDG No.: LK4243 

Page9 

Batch 22778 - The tracer chemical yield elevated the LCS activity, resulting in a high 
LCS recovery. The actual chemical yield is 100%. There was insufficient sample on 
the repeat analysis for a matrix spike analysis. 

Tritium 

The tritium analysis was performed using LAL-91-SOP-0066. No problems were 
encountered during analysis, and all QC criteria were met. 

Yvonne M. Jacoby 
Prepared by 

000021 
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REOUESTl \111I Page _1_ of _1_ 
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS 

Data Turnaround 

0 Priority 
Collector Company Contact Telephone • Normal k · Lef' R.F. Raidl (5091 37 2-9641 

Projsct Designation Sampling Location SAF No . I 

10 -BC -5 Groundwater Sampling Round 8 100 Bend 100 C B95-040 

Ic e Chest No . Field Logbook No . Method of Shipment I 
trtuf-11/~ E:.t-L - la~<;, Federal Express I 

Shipped To Offsite Property No . Bill of lading/Air Bill No. I Lockheed W95rO ·-Ocl.Ol/ ·- ol.0 d-.CJO<./t.cJ. S° '.)I 1 
Possible Sample Hazards/Remarks Preservation i HN03 HN03 Cool 4C Cool 4C HN03 HCI Cool 4C Cool 4C HN03 HN03 I 

Type of Container 
G G p p G p G p G G "-0 

No . of Container(sl 
........ i 

1 1 1 1 5 4 1 1 1 1 w::i i 
~ecial Handling and/or Storage Volume 

_,_ i 
aintain samples between 2C and 6C. ll 500ml 500ml 250ml ll ll ll 20ml ll so~-i? : 

ICP Mercury Anions-F, Conducti• Gross Tc-99 Tritium, Activity ICP Mer ~UJ-'l 
Metals , S04. vity Alpha, C-14 Scan Metals , 

\....J 
c:o 

SAMPLE ANALYSIS AA Unfiltered pH Gross AA Filte e 
Metels . Beta, Metals·. -
Unfiltered Sr-90 Filtered 

Sample No . Matrix' Date Sampled Time Sampled 

BOF8XO w 4·1d--<i' 5 )041 'f- 1' y:. K )( y X X 
BOF8X1 w 4 ' /,& · 5 )- 1<)45 ~ x 

i 
C 

' 
.-. -.-. -C 
't'-J 

·,•:,• . . SPECIAL INSTRUCTIONS Matrix • 
CHAIN Of P0.$.$1:.SSION Sign/Print Names 

t--: s • Sotl 

~~shed By A ·<I c:~ Date/Time ~~A 
<:",< c . Date/Time /7·/ >" Data Deliverable "Standalone". SE • ~ iment 

SO• Solid 

/ ~~ /J::1-h_ ",,l"#-l./9.r /~ s--s- /3u;/_,#r-,, lj-1 .l -YJ- SL • Sludge I 
The Activity Scan is for ell samples list on this chain of custody. ~J!~ &!C- Date/Time C/900/ Received By Date/Time 

W. • Water 
0 • Oil 

J~t.1/J 1/-,tv t:./~d·-9~- A • Air 
OS • Drum Solids 

{ 
Relinquished By Date{Time Received By Date{Time DL • Orum l 1qu1ds 

T .. Tissue 
WI • Wtpe 

J{elinquis hed By DatefTime Received By DatefTime L : • Liquid 
,,._ V • Vo0et 111on 

~: X • Other 

... LABORATORY · Received By .A..).A/1 Al Title 

Lf ~t~rr;;~ I mcm 
I 

,- SECTION 5&,.-14 L-v,,h/,.--~ 
"" 
, FINAL SAMPLE f Disposal Method Di s posod By DatefTime • 

t 1 
DISPOSITION p 

I ,. 
') ,., ~\'\) 



CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUESTLI/Z l, ~t 
Page _1_ of 1 

Bechtel Hanford, Inc . 

Data Tu rnaround ·-
~ 0 Priority 

Collec tor Company Contact Telephone• . -
11 . ,) C c~ R.F. Raidl (509) 372-9641 • Normal 

Project Designation Sampling Location SAF No. 
10 -BC-5 Groundwater Sampling Round 8 100 Band 100 C 895-040 
Ice Chest No . Field Logbook No . Method of Shipment 

FA-L/n ffL -,03(, Federal Express 

Shipped To Offsite Property ~f,f..(),~. 
\N95 -. [) -oao1-1·;:J.Lf 

Bill of Lading/Air Bill No. 
\ ,I /9- aq o Lf (c.Zl "I ct-.c,, s--Lockheed u. ·'l } 

Possible Semple Hezerds /Remerks ' 
Preservation 

HN03 HN03 Cool 4C Cool 4C HN03 HCI Cool 4C Cool 4C HN03 HN OJ 

Type of Container 
G G p p G p G p G G '-J';) 

CTr-, 

No. of . Container(sl 
..._.,. 

1 1 1 1 5 4 1 1 1 1 ~~ 
~ecial Handling and/or Storage 

aintain samples between 2C end 6C . Volume 1L 500mL 500mL 250mL lL lL 1L 20mL 1L 
r<~ 

500n11:i' , 

ICP Mercury Anions-F, Conducti- Gross Tc-99 Tritium, Activity ICP Mercu ~ 
Metals, S04. vity Alpha, C-14 Scan Metals , 

Fil tere~ SAMPLE ANALYSIS AA Unfiltered pH Gross AA 
Metels . Bate, Metals . 
Unfiltered Sr-90 Filtered 

Sampl e No . Matri x' Date Sampled Time Sampled 
~ 

BOF8W8 w 'I ( 7 / c; ~-· 61/2 -L V V X x V K ~ v 
l/(119'>/ 

- v · v / BOF8W9 w <'.'.1(,.LZ.. 
/ ' 

~ 
~ 
r- i 
l\ ·· SPECIAL INSTRUCTIONS M•tr ix 1 

CHAIN OF POSSESSION Sign/Print Names 
~ s a. S011 

~shed By / :.J (_ Date/Time .~.if», ~ ~~- Date/Time '<'1)- Data Deliverable " Standalone" . SE • Sediment 

I SO • Solid }:, .t« . "C ~//2 / YJ- /.,;Lfr ~ ) J?.c:.uJfo,.,,. '/ · 7<;, ~- SL • Sludge ~qm 6fD Date/Time "Received By Date/Time 
The Activity Scan is for all samples list on this chain of custody. W • V\'ater 

0 • 0 ,1 

; 8 td. ·flo .. · 'J' ';IO½·- -o7()!J A .. Air 
OS ,.. Orum Sohds 

~ 
Relinquished By Date/Time Rec eived By Date/Time DL ... Orum l1qrn<1'> I T - T1SSl~ 

WI .. Wipe 

Relinquished By Date/Time Received By Date/Time L ., liquid 
1"· V .., V ege 1a11on -- X • OtN! r ---- LABORATORY Received By ~ Title Date/Time I 

I SECTION /1~ - :5 tA,_..,_,o I~ ( .... d,J, . .... ' t- / I · r., S- ( 0 Y, xJ \.., \ 

- FINAL SAMPLE Disposal Method Disposed By Date/Time 

' 
DISPOSITION h 

'-> -'----



j~~' h,:\Jff.g,~{A.TUK Y MANAlitM.t!N 1 
-S~ ' ~ -· UTHORIZATION FORM 3/~1/Czs- -

SAF Number B95--040 Revision _Q_ 

PROGRAM TYPE CERCLA PROJECT ID 100-BC-5 LFI 

PROJECT TYPE Limited Field Investigation OPERABLE UNIT 100-BC-5 

TASK ID _§_ ROUND NUMBER ....8.. 
SAMPLING EVENT TITLE 100-BC-5 GROUNDWATER SAMPLING ._ ROUND 8 

TASK MANAGER 
R. L. Biggerstaff BFOOl 

ORG.CODE TELEPHONE 
372-9572 

FAX 
972-9655 

CHARGE CODF.S - ANALYTICAL SERVICF.S PBSAA 
SAMPLING SERVICF.S PBSAA 

SAMPLE MANAGEMENT PB5AA 
TECHNICAL OVERSIGHT PB5AA 

SAMPLE MANAGEMENT FUNCTION PROJECT COORDINATOR R. C. Smith 

TELEPHONE 372-2537 

F.STIMATED START DATE 04110/95 

SAMPLING LOCATION 100-BC-51100 Area 

DATA TURNAROUND REQUIREMENTS 

DATA DELIVERABLE REQUIREMENTS 

SAMPLE MATRIX SOIL 

ESTIMATED COMPLEI'ION DATE 04/29/95 

ESTIMATED NUMBER OF SAMPLES QQ. 

PRIORITY L REGULAR 

.L STANDALONE SUMI\.fARY 

LWATER _ OTIIER (See Comments) 

ANALYTICAL PROTOCOL(S) CLP. SW-846, RADCHEM. and Field Screening 

LABORATORY OUANTERRA <Main} LOCKHEED {Split} 

CO:MMENTS: 

• • The Person in Charge is Bob Raidl 3050C/63; 372-9641. 

• • Take the split and duplicate at the sample sampling point (well). Twenty-four wells are to be sampled. Filtered 
and unfiltered samples are needed from each well. 

Date 03/21/95 

BHI-EE-002 (I~) 

UUOU24 
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Appendix 5 

Data Validation Supporting Documentation 
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WHC-SD-EN-SPP-001, Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION A B C d) E 
LEVEL: 

PROJECT: l O~C.~ <?;(".-..J. Gw DATA PACKAGE: [__~ q 2. 'i:1-LA~ 

VALIDATOR: ~~c LAB: Lo~~"'~~J DATE: '~ j V "'~ 

CASE: SDG: L }<:.. 4 ~ '--l ~ - LA~ 

ANALYSES PERFORMED 

~OH 
~pha/Beta 

~trontium-90 ~echnetium-99 

0 Total Uranium 0 Radium-22 76-,;rritium 

SAMPLES/MATRIX )-\~O 
~o ~ ~ w~ , l5of' ~'X6 

, 

1. Completeness .•••..•.•• 

Technical verification forms present? . 

Comments: 

• Alpha 
Spectroec:opy 

~ C-/V 

D Gamma 
Spectroec:opy 

. 0 N/A 

·8 No N/A 

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

2. Initial Calibration •••••••• 

Instruments/detectors calibrated within 
one year of sample analysis? 

Initial calibration acceptable? • 
Standards NIST traceable? •••• 
Standards Expired? 

Connnents: 

• 

.. 0 N/A 

. Y~s ~ N/A 

. .G;_; No N/A 

-(§ No N/A 
• Yes ® N/A 

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

A-1 
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WHC-SO-EN-SPP-001, Rev. 1 

3. Continuing Calibration •••••••...•. . 0 N/A 

Calibration checked within one week of sample analysis? .•• ,s No N/A 
Calibration check acceptable? • • • • • • • • es No N/A 
Calibration check standards NIST traceable? • Ye No N/A 
Calibration check standards expired? •••••••••••• Yes'® N/A 
Comments: __________________________ _ 

4. Blanks ••••••• . . . . . . 0 N/A 

• ~ No N/A 
• s No N/A 

Method blank analyzed? 
Method blank results acceptable? ,.--. 
Analytes detected in method blank? • . • • • . . . Yes~ N/A 
Field blank(s) analyzed? • • . • . • • • . . . • . . Yes ~ N/A 
Field blank results acceptable? •...••••....... Yes No- '/A 
Analytes detected in field blank(s)? •••••.•••... Yes No N/A 
Transcription/Calculation Errors? Yes~ NA 

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

5. Matrix Spikes •••• 

Matrix spike analyzed? 

. . . . . . . • N/A 

Spike recoveries acceptable? 
. •••• ~ No 

•... Yes~ 
Spike source trace ab 1 e? • • • • • • • • • • • • • • . ·B No 
Spike source expired? • • • • • • • • • Yes ~ 

N/A 
N/A 
N/A 
N/A 
N/A Transcription/Calculation Errors? ••••••. Yes~ 

Comments:____..('--'-\C_l_-_2-_'s_;_6 _ __,;:a..\ ....... J_U_~_~ ________ _ 
tc-4 <j .AJ<J M~ w / Lo.~ 
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• • • • • • 0 N/A 6. Laboratory Control Samples 

LCS analyzed? ••••••• 
LCS recoveries acceptable? 

. . . . . . . . . . ~ No N/A 

• Yes ~ N/A 

.J§ No N/A LCS traceable? • • •••••• 
Transcription/Calculation Errors? •• • ••••• Yes ~ N/A 

Comments: TC-9 5 L (. S l f...f J;o -:r- kc4-1l 

7. Chemical Recovery •• 

Chemical carrier added?. 
Chemical recovery acceptable? • 
Chemical carrier traceable? •• 
Chemical carrier expired? •••••• 
Transcription/Calculation errors? 

Comments: 

. 0 N/A 

... . .Jii} No N/A 

-.ii0 No N/A 
. .• Yes ~ N/A 

•••• Yes N~ @ 
Yes~N/A 

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

8. Duplicates .••• 

Duplicates Analyzed? 
RPO Values Acceptable? 
Transcription/Calculation Errors? •• 

Comments: 3 rt C. RJ) L Y 00 

A-3 

. . . . . . . 0 N/A 

.§ No N/A 

. Yes ~) N/A 

••• Yes !v N/A 
-~ Glc ~/c...)Jg_gj 

' 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 
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9. Field QC Samples •. .. • N/A 

Field duplicate sample(s) analyzed? ~ ••• Yes @ ~ 
Field duplicate RPO values acceptable? •• Yes No ~ 

Field split sample(s) analyzed? •••••• • • • • • • • •. _.§)_{)NNoo NN//AA 
Field split RPO values acceptable? • • • • • ~ 

Performance audit sample(s) analyzed? • • ••••• Yes No)~ 
Performance audit sample results acceptable? •••• Yes o~ 
Comments: uf8'Lv~ - 1H t~) C L 

of ~o >~ebL 

10. Holding Times 

Are sample holding times acceptable? ••.•••••.•.. 9 No N/A 

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

11. Results and Detection Limits (Levels D & E) 

Results reported for all required sample analyses? 
Results supported in raw data? • . •• • •. 
Results Acceptable? •••••••••...•.• 
Transcription/Calculation errors? •• 
MDA's meet required detection limits? • 
Transcription/calculation errors? 

Comments: 

. . . . . . . . 0 N/A 

. Jes No N/A 
...... es No N/A 

. . es No N/A 

• •••.• Yes~ N/A 
••••• ~ No N/A 

. Yes~ N/A 

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

A-4 
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9613~Z6.IJ829 
LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY ANALYTES 

QC Data Summary For Matrix Spike Analysis 

C-14 21835 B0FBX0 L4271-15 05/02/95 3.6 8.26 64.4 12.2 261 23 * 

Gross Alpha 21843 B0F8X0 L4271-6 05/02/95 2.53 1.6 45.7 6.43 32.2 134 * 
Gross Beta 21843 B0F8X0 L4271-6 05/02/95 48.6 3.98 96.1 6.48 33.4 142 * 
H-3 21862 B0F8X0 L4271-15 05/05/95 1370 271 5770 510 3720 118 

000030 



LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY ANALYTES 

QC Data Summary For Laboratory. Control Sample Analysis 

ISDG: LK4243 

~tf f ,~::i~:.t ?M;~~~ :: :::::-,,;.;:~~/<:_:_ iI.%!~t~;:::::::. :'i:::::i¥:if.f~{::::/ t.iJ~;~i/1 !l~~ll~~~i 
C-14 21835 05/02/95 258 21.3 261 99 

Gross Alpha 21843 05/02/95 40.4 4.78 39.2 103 

Gross Beta 21843 05/02/95 42.7 3.71 42.8 100 

Total radio-strontiun 21857 05/12/95 21.9 1.27 26.1 84 

H-3 21862 05/05/95 2530 344 2930 86 

Tc-99 22778 05/16/95 160 13.9 112 143 * 

000031. 
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LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY ANALYTES 

QC Data Summary For Duplicate Sample Analysis 

!SDG: LK4243 

C-14 21835 B0F81.J8 L4243-15 05/02/95 17 9.37 7.32 8.54 0.541 79.6 

Gross Alpha 21843 B0F81.J8 L4243-6 05/02/95 0.562 1.28 0.769 1.22 0.083 31.1 

Gross Beta 21843 B0F81.J8 L4243-6 05/02/95 27.1 2.85 26.8 2.84 0.048 1.11 

Total radio 21857 B0F81.J8 L4243-6 05/12/95 0.949 0.231 1.07 0.279 0.237 12 

H-3 21862 B0F81.J8 L4243-15 05/05/95 1920 307 1350 268 0.986 34.9 

Tc-99 22778 B0F883 L4184·13 05/16/95 397 39.8 385 35.5 1.65 3.07 

Tc-99 22778 B0F8X0 L4271-11 05/16/95 99.9 13.3 59.6 11.1 1.65 50.5 * 

I 

I 
I 
I 
I 
I 
I 
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I 
I 

I 
I 




