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LOCKHEED MA.RTIN 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
1022 Lee Boulevard 
P.O. Box 969 
Richland, WA 99352 

RE: Log-in No: 
Quotation No: 
Document File No: 
BHI Document Control No: 298 
SAF No.: 
SDG No.: 

L5893 
0400000-B 
1121596 

896-032 
LK5893 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 21 November 1995. 

The temperature of the cooler upon receipt was 4°C . Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples 
designated for nitrate/nitrite analysis were not received in time to meet the analytical holding 
time requirements. The vials for volatile analyses did not contain headspace. 

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 M. Hall at 
(509) 375-4 741. 
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"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 Manager or a designee, 
as verified by the following signature." 

kmh 

cc: Client Services 
Document Control 

Sincerely, 

f w.i.,__//v~ h 
Kathleen M. Hall /{ 
Client Services Representative 
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CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

WATER 

The routine calibration and quality control analyses performed for this batch include as 
applicable: initial and continuing calibration verification, initial and continuing calibration 
blanks, method blank(s), laboratory control sample(s) , matrix spike sample(s), and 
duplicate sample(s). 

Preparation and Analysis Requirements 
Two water samples were received for LK5893 and analyzed in batch 1121 bh for 
selected analytes as requested on the chain of custody. Quality control analysis was 
performed on the following sample: 

Client ID LAL# Method 

BOGSF4 L5893-5 MS, DUP 300.0 Chloride, Fluoride , Nitrate-Nitrogen, 
Nitrite-Nitrogen, Orthophosphate, Sulfate 

Holding Time Requirements 
All samples were analyzed within the method-specific holding time with the exception 
of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were 
received outside of holding time . The associated samples are flagged with an "H" . 

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

the reporting detection limits. 

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

Kay Mccann 
Prepared By 

December 15, 1995 
Date 
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CASE NARRATIVE 
INORGANIC METALS ANALYSES 

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

Preparation and Analysis Requirements 

• Two water samples were received in good condition on November 21 , 1 995 and 
logged in as L5893. 

• The samples were prepared as LAS Batch 11 21 BHT and analyzed for selected analytes 
as requested on the chain of custody. Sample BOGSF4 (L5893-3) was used for matrix 
spike and duplicate, post-digestion spike and serial dilution. All data flags due to the 
performance of the above-mentioned QC are 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 detect ion 
limits . 

Internal Quality Control 

All internal quality control were within acceptance limits. 

Sample Results 

• For calcium, magnesium and sodium, the Percent Difference of the serial di lution is 
outside the 10% control limit. This may be due to physical interferences. All associated 
analytes are flagged with an "E" . 

Hongsheng LI 1 /2/96 
_____ 0005 
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Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

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

Preparation and Analysis Requirements 

• Two water samples were received in good condition on November 21, 1995 and 
logged in as L5893. 

• The samples were prepared as LAS Batch 11 21 BHD and analyzed for selected analytes 
as requested on the chain of custody. Sample BOGSF5 (L5093-31) was used for 
matrix spike and duplicate, post-digestion spike and serial dilution. All data flags due 
to the performance of the above-mentioned QC are associated with every sample 
digested with this batch. 

Holding Time Requirements 

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

Method Blanks 

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

Internal Quality Control 

All internal quality control were within acceptance limits. 

Hongsheng LI 1 /2/96 

Prepared By Date 
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Lockheed Analytical Services 

CASE NARRATIVE 
ORGANIC ANALYSES 

Analytical Method CLP 3/90 Volatiles 

Log-in No.: L5893 
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This data package contains the volatile organic constituent results for the samples collected 
on November 17, 1995 and received at Lockheed Analytical Services on November 21, 1995. 
The samples and corresponding laboratory numbers can be found on the Method Blank 
Summary Form IV. 

Sample Delivery Group Number: L5893 

Login Number: L5893 

Analytical Batch 112795-8260 D 1 (water) 

Holding Times 

The samples were analyzed within holding time on November 27, 1995. 

Instrument Tunes, Initial and Continuing Calibrations 

All instrument tunes, initial and continuing calibrations were within QC criteria. 

Surrogate Recoveries 

Surrogate recoveries were within QC limits for all samples. 

Method Blank Results 

Target compounds and tentatively identified compounds (TICs) were not detected in the 
method blank . 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) 

Note: Sample BOGSG6 (L5893-16) was the native sample used for the MS and MSD 
analyzed in this analytical batch. 

Compound recoveries were within QC limits in L5893-16MS and L5893-16MSD. The relative 
percent differences (RPDs) between the MS and MSD recoveries were within QC limits. 
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Internal Standard Results 

Log-in No .: L5893 
Quotation No.: 0400000-B 

SAF: 896-032 
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All internal standard area counts and retention times were within QC limits for all samples. 

Sample Results 

Target compounds were not detected in the associated client samples except in sample 
BOGSF1 (L5893-13). TICs were not detected in the associated client samples. 

Prepared By: Lydia M. Coleman December 27, 1995 
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CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No .: L5893 
Quotation No.: O400000-B 
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Document File No. : 11 21 596 
WHC Document File No.: 298 
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The routine calibration and quality control (QC) analyses performed for this batch include as 
applicable: instrument calibration, initial and continuing calibration verification, quench 
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory 
control samples, matrix spike samples, duplicate samples . 

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

Holding Time Requirements 

All holding times were met. 

Gas Proportional Counter 

Analytical Method Gross Alpha Beta 

The gross alpha beta analysis was performed using standard operating procedure (SOP), LAL-
91-SOP-0060. The samples were analyzed in workgroup 30664. The instrument calibration 
verification met criteria. The method blank was within QC criteria. The laboratory control 
sample (LCS) recoveries were within QC criteria. The matrix spike (MS) recoveries were 
within QC criteria. The duplicate (DUP) recoveries were within QC criteria. The minimum 
detectable activity (MDA) exceeded the reporting detection limit (RDL) due to residue weight 
limitations forcing a volume reduction. The affected samples are flagged with a "C" qualifier. 
No re-analyses were performed. 

Analytical Method Strontium-90 

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0065. The samples were 
analyzed in workgroup 31149. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The LCS recovery was within QC criteria. The DUP 
recoveries were within QC criteria. No re-analyses were performed. 

Liquid Scintillation Counter 

Analytical Method Carbon-14 

The carbon-14 analysis was performed using SOP, LAL-92-SOP-0209. The samples were 
analyzed in workgroup 30662. The instrument calibration verification met criteria. The () U O 9 
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method blank was within QC criteria. The LCS recovery was within QC criteria. The MS 
recovery was within QC criteria. The DUP recoveries were within QC criteria. The quench 
value was within curve limitations. No re-analyses were performed. 

Analytical Method Tritium 

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were 
analyzed in workgroup 30673. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The LCS recovery was within QC criteria. The MS 
recovery was within QC criteria. The DUP recoveries were within QC criteria. The quench 
value was within curve limitations. No re-analyses were performed. 

Yvonne M. Jacoby 
Prepared By 

December 14. 1 995 
Date 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (ln0l) 

Nov 21 1995, 02:41 pm 

Login Number: L5893 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Laboratory ...... . 
Sam pl~ . Numb.e:r . 

L5893-l 
TEMP 4 "SAF # 
Location: 157 
Water 1 s 

L5893-2 
TEMP 4 "SAF # 
Location: 157 
Water 1 s 

L5893-3 
TEMP 4 "SAF # 
Location: 157 
Water 1 s 
Water 1 s 

L5893-4 
TEMP 4 "SAF # 
Location: 157 
Water 1 s 
Water 1 s 

L5893-5 
TEMP 4 "SAF # 
Location: 157 
Water 1 s 
Water 1 s 
Water 1 s 
Water 1 s 
Water 1 s 
Water 1 s 

L5893-6 
TEMP 4 "SAF # 
Location: 157 
Water 1 s 
Water 1 s 
Water 1 s 
Water 1 s 
Water 1 s 
Water 1 s 

: /: q:uierit ....................... / 
.. ............. .. ::: §~mP. .. 1¢••• N@i~~t: 

B0GSF4 
B96-032" 

SCREENING 

B0GSFl 
B96-032 11 

SCREENING 

B0GSF4 
B96-032" 

CLP FURNACE 
CLP ICP 

B0GSFl 
B96-032" 

CLP FURNACE 
CLP ICP 

B0GSF4 
B96-032" 

300.0 CHLORIDE 
300.0 FLUORIDE 
300.0 NITRATE 
300.0 NITRITE 
300.0 PHOSPHATE 
300.0 SULFATE 

B0GSFl 
B96-032" 

300.0 CHLORIDE 
300.0 FLUORIDE 
300.0 NITRATE 
300.0 NITRITE 
300.0 PHOSPHATE 
300.0 SULFATE 

17-NOV-95 

Hold:15-MAY-96 

17-NOV-95 

Hold:15-MAY-96 

17-NOV-95 

Hold:15-MAY-96 
Hold:15-MAY-96 

17-NOV-95 

Hold:15-MAY-96 
Hold:15-MAY-96 

17-NOV-95 

Hold:15-DEC-95 
Hold:15-DEC-95 
Hold:19-NOV-95 
Hold:19-NOV-95 
Hold:19-NOV-95 
Hold:15-DEC-95 

21-NOV-95 

21-NOV-95 

21-NOV-95 

21-NOV-95 

21-NOV-95 

17-NOV-95 21-NOV-95 

Hold:15-DEC-95 
Hold:15-DEC-95 
Hold:19-NOV-95 
Hold:19-NOV-95 
Hold:19-NOV-95 
Hold:15-DEC-95 

Page 1 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Nov 21 1995, 02:41 pm 

Login Number: L5893 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Collect ··• Receive · > Due ••·· · · t Date .. . ·.·• . . ·.•. ··•· Date •.· < flR Date 
Laboratory .. < ::.~!!;1; sample/ Number · .. ·.··•··· •Numb.er 

L5893-7 BOGSF4 17-NOV-95 21-NOV-95 26-DEC-95 
TEMP 4 "SAF # B96-032" 
Location: 157 
Water 1 s CLP 3/90 VOLATILES Hold:Ol-DEC-95 

L5893-8 BOGSF4 17-NOV-95 21-NOV-95 26-DEC-95 
TEMP 4 "SAF # B96-032" 
Location: 157 

L5893-9 BOGSF4 17-NOV-95 21-NOV-95 26-DEC-95 
TEMP 4 "SAF # B96-032" 
Location: 157 

L5893-10 BOGSG7 17-NOV-95 21-NOV-95 26-DEC-95 
TEMP 4 "SAF # B96-032" 
Location: 157 
Water 1 s CLP 3/90 VOLATILES Hold:Ol-DEC-95 

L5893-ll BOGSG7 17-NOV-95 21-NOV-95 26-DEC-95 
TEMP 4 "SAF # B96-032" 
Location: 157 

L5893-12 BOGSG7 17-NOV-95 21-NOV-95 26-DEC-95 
TEMP 4 "SAF # B96-032" 
Location: 157 

L5893-13 BOGSFl 17-NOV-95 21-NOV-95 26-DEC-95 
TEMP 4 "SAF # B96-032" 
Location: 157 
Water 1 s CLP 3/90 VOLATILES Hold:Ol-DEC-95 

L5893-14 BOGSFl 17-NOV-95 21-NOV-95 26-DEC-95 
TEMP 4 "SAF # B96-032" 
Location: 157 

L5893-15 BOGSFl 17-NOV-95 21-NOV-95 26-DEC-95 
TEMP 4 "SAF # B96-032" 
Location: 157 

L5893-16 BOGSG6 17-NOV-95 21-NOV-95 26-DEC-95 
TEMP 4 "SAF # B96-032" 
Location: 157 
Water 1 s CLP 3/90 VOLATILES Hold:Ol-DEC-95 

Page 2 

001G 



- -• 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (ln0l) 

Nov 21 1995, 02:41 pm 

Login Number: L5893 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Laboratory \ 
Sample Numbef 

L5893-17 B0GSG6 
TEMP 4 "SAF # 896-032" 
Location: 157 

L5893-18 B0GSG6 
TEMP 4 "SAF # 896-032 11 

Location: 157 

L5893-19 
TEMP 4 "SAF 
Location: 157 

B0GSF4 
# 896-032 11 

17-NOV-95 21-NOV-95 

17-NOV-95 21-NOV-95 

17-NOV-95 21-NOV-95 

Water 1 
Water 1 

S GR ALP/BETA LAL-0060 Hold:15-MAY-96 
S SR-90 LAL-0196 Hold:15-MAY-96 

L5893-20 
TEMP 4 "SAF 
Location: 157 

L5893-21 
TEMP 4 "SAF 
Location: 157 

L5893-22 
TEMP 4 "SAF 
Location: 157 

L5893-23 
TEMP 4 "SAF 
Location: 157 

L5893-24 
TEMP 4 "SAF 
Location: 157 

B0GSF4 
# 896-032 11 

B0GSF4 
# 896-032" 

B0GSF4 
# 896-032" 

B0GSF4 
# 896-032" 

B0GSFl 
# 896-032" 

17-NOV-95 21-NOV-95 

17-NOV-95 21-NOV-95 

17-NOV-95 21-NOV-95 

17-NOV-95 21-NOV-95 

17-NOV-95 21-NOV-95 

Water 1 
Water 1 

S GR ALP/BETA LAL-0060 Hold:15-MAY-96 
S SR-90 LAL-0196 Hold:15-MAY-96 

L5893-25 B0GSFl 
TEMP 4 "SAF # 896-032" 
Location: 157 

L5893-26 B0GSFl 
TEMP 4 "SAF # B96-032" 
Location: 157 

17-NOV-95 21-NOV-95 

17-NOV-95 21-NOV-95 

Page 3 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (ln0l) 

Nov 21 1995, 02:41 pm 

Login Number: L589J 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Lab6rat:6rY << 
S~mple J-IU.mb~:r; ••••••••··•••t:\'Cif~rit < •·••.·•••·• ·•·•••·••<••· •••·•·•••·• •··· ··· •••••t>••••••••••••·• •••• ••••••/·Cbllec·••.••.·.t ... ·.••· ... ••···•.•.• .. ·.•••··•.•.• .. •.• .. ·.••··••:·•.:.• .. ·.•··.R0 .... ••.e.a•.•·.•·.••.ct·.·•.··.•.·ee·•.·.·.1 .. •.·.·.· .. •.•·."e<>> •• /••· ·· J)ue . ?:$$iilple N.l..lnlb~r•.··· . ····•·· } p~-tlg} J PR ••. Date . 

L589J-27 B0GSFl 17-NOV-95 21-NOV-95 
TEMP 4 "SAF # B96-0J2" 
Location: 157 

L589J-28 B0GSFl 17-NOV-95 21-NOV-95 
TEMP 4 "SAF # B96-0J2" 
Location: 157 

L589J-29 B0GSF4 17-NOV-95 21-NOV-95 
TEMP 4 "SAF # B96-0J2" 
Location: 157 
Water 1 s C-14 LAL-0209 Hold:15-MAY-96 
Water 1 s TRITIUM (HJ) LAL-0066 Hold:15-MAY-96 

L589J-J0 
· TEMP 4 "SAF # 

Location: 157 
Water 1 s 
Water 1 s 

L589J-Jl 
TEMP 4 "SAF # 
Location: 157 
Filt H20 15 s 
Filt H20 15 s 

L5893-J2 
TEMP 4 "SAF # 
Location: 157 
Filt H20 15 s 
Filt H20 15 s 

L589J-JJ 
Location: 
Water 1 s 
Water 1 s 
Water 1 s 
Water 1 s 

B0GSFl 17-NOV-95 
B96-0J2" 

C-14 LAL-0209 Hold:15-MAY-96 
TRITIUM (HJ) LAL-0066 Hold:15-MAY-96 

B0GSF5 
B96-0J2" 

CLP FURNACE 
CLP ICP 

B0GSF2 
B96-0J2" 

CLP FURNACE 
CLP ICP 

REPORT TYPE 

EDD - DISK DEL. 
GCMS2 
INORG TYPE 2 RPT + 
RAD RPT TYPE 2 

17-NOV-95 

Hold:15-MAY-96 
Hold:15-MAY-96 

17-NOV-95 

Hold:15-MAY-96 
Hold:15-MAY-96 

21-NOV-95 

Page 4 

Signature: 

Date: 

21-NOV-95 

21-NOV-95 

21-NOV-95 

21-NOV-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 



Bechtel Hanford , Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REOUES15i, 3 Page_l_of_l_ -

Data Turnaround 

Coll~or £?, Company Contac t Tel.iphone 
0 Priority 

• Normal -
• '4( 17,Zc·, J fl-. (::: c:- I \I ~ Bob Raidl (509) 372-9641 

Projec t De signation 0 Sampling Location SAF No. 
100-FR-3 Groundwater - Round 8 100 F B96-032 

Ice Chest No. 

HP le"' 
Field Logbook No. Method of Shipment 

½1i ~ F-"I.. . ,u<7°'1 Federal Express 

Shipped To Offsite Pr operty No. Bill of Lading /Air Bill No. 
Lockheed - n 11/,t.,/q ,· \ii Cf C., ·- 0 -Oh '-Io- Oc1 -H4 l<r •v.....,1~ f ;;. 10 '10t<b 771 
Possible Sample Hazards/Remarks 

Preservation 
HNO_, Cool 4°C HCI HNO, Cool 4°C Cool 4°C HNO:, 

Type of Container 
..... 
~ P/G P/G Gs P/G G P/G P/G C 

No. of Container(s} 
1 1 3 

L 
~ 5 1 1 1 ... 

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

Volume 
lL SOOmL 40mL 

..., 
1L lL 20mL 1L • 

ICP Metals- An,ons (IC) 
VOA-TCL Gross Tritium, Activity ICP Metals- 1 ,) 

TAL. AA -F, Cl, SO,. TAL. AA Ci ] 
Metals-As, PO,, NO,. Alpha, C-14 Scan -SAMPLE ANALYSIS 

Metals-As, 
~-~ 

Pb. NO,. Gross Pb. 
{Unf,lterod) Beta, (Filte,edl 

Sr-90 

Sample No. Matrix' Date Sampled Time Sampled 

BOGSF4 w J,-q -r,- l25c-, 'P x; _>.c' ~ __.,><C) y 

BOGSFS w 1r,1 <tr ; z.x, )C 

~ -- ,, , ..... ,. _ ... - II - vr 1,/2.:1 v"',-- - I ' --- -.,. 

Aco-567 · '-._ I I ., ) ·,,- 0S-S' h- )LJ 

SPECIAL INSTRUCTIONS Matrnc:• 
CHAIN OF POSSESSION Sign/Print Names Sample analysis for P04 , N07, and N03 by EPA 300.0 is being requested for s ...- Soil 

Relinquished By Date/Time ''i: ,,s ~i~& ~,<C- Date/Time/fJPr information only. The ERC Contractor acknowledges that the 48-hour holding SE • Sediment 

l\ . .c,n, /;1,Q,Jb-_ I rl,T/G.C time will not be met. SO • Solid 

,~ A.'4/)~ /l~~f' SL u Sludge ~.> ~ Da\'e/Time e>fa!>_, 'Rec~By Date/Time (,){IQO 
W • Waler 

The Activity Scan is for all samples listed on this chain of custody. 0 L 0,1 

A.v.J .A4- ~ /-?,,,._~tf k. ,}_;t.N?,. /k-,-;;;;.,A 11h,-~/vr1 . A -. Air 
OS • Orum Sohds 

I Relinquished B/l Date/Time O'i 50 Received By I Date/Time OL • Orum liquids 

K -, 1 J..A{) A , J< 77-"'a 1 1//)0/4'1 
T • Tissue 
WI ¥ Wipe 

- -aelinquist-led By ' 1 Date/Time Rec ~ived By Date/Time L a. Liquid -... V .... VegelilllOO 

0 
X ~ Other 

r LABORATORY Receiv~dkJL. Tille Date/Time - SECTION C:.A,....n\.... (",_. LL \,l · t I 11 r ( o t ·t ,:;~ ""' -
-! FINAL SAMPLE Disposal Method Disposed By I Date/Time 

~~ DISPOSITION 



Pnue _1_ of _I __ 
Bechtel Hanford, Inc . CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Data Turnaround 

Colle~ to r {J Company Co ntdcl Telephone 
0 Priority 

6 ~t"h\~;:.,_. • Normal 
-

.,._ . '/ ,z :?e, / Bob Raidl (509) 372-9641 

Project Designation S ampling Location SAF No. 
100-FR-3 Groundwater - Round 8 100 F B96-03 2 

Ice Chest No. 

f-1.o IP//\ 
Field Logbook No. Method of Shipment 

S-re ~ - ,~ ,! ·/ c.: <;'I Federal Express 

Shipped To Off s ite Property No . Bill o f Lading /Air Bill No. 
Lockheed 1-u-A--h 11 /~v/11 , Wctb--n-rJ??4cJ-Oq .ff-A. kf" I 1/;.c7/t,f J.'10 ~b~b 1f~ 
Poss ible Sample Hazards/Remarks Prese rvation HNO, Cool 4°C HCI HNO, Cool 4 °C Cool 4°C HN0 3 

Type of Container \."" ~ 
PIG P/G Gs PIG G P/G PIG C: ..., 

L -No. of Containe r( sl 1 1 3 5 1 I 1 ~ 
' -

Specia l Handling and /o r Storage ' u Volume D Mainta in samples between 2°C and 6°C . IL SOOmL 40mL lL lL 20mL lL I'-, 
" ICP Metals• An,ons II CI VOA-TCL Gross Tritium, Activity ICP Met als - _f',., 

TAL. AA -F, Cl. SO,, 
Alpha, C- 14 Scan 

TAL. AA LJ:1 
Met els-As, PO, , NO,. Metals-As. ,,_ ~ 

SAMPLE ANALYSIS Pb. NO,. Gross Pb. ~-f!: -
IUnfiltered) Beta, lftltered) 

Sr-90 

Sample No. Matrix' Date Sampled Time Sampled 

BOGS Fl w JJ I , 't ( " // t.:. ) 'f ~ f x:- _.,/"\..\ /4 
I 

BOG SF 2 kr, 1'/:.1?/'1'1 w ,,-,7 -;;- Jtc,<; X 
I I I) 1:-

X B06s-f'S- 80(j- 5 G,-6 w If - ( -, ', ) I I<.><:" ~t!}t, 

~ ' - ., ~- _, . .,,,~ - ~ -- --- - L-• 
l'(' 

,,.. 
I !/2 ::1A, 

~ [ f I / 1 '\ - ,J f 
, ., 

S PECIAL INSTRUCTI ONS Matrix • 

CHAIN OF POSSESSION S ign/Print Names Sample analysis for Po •• N0 2 , and N03 by EPA 300.0 is being requested lo, s • S011 

Relinquished Br Da te /Ti;j.,,.,... !p,.i~6,«. Date /Time /YO$" information only. The ERC Contractor acknowledges that the 48-hour holding SE • Sediment 

e: . .r:. nm_ 1sn"''-- r 111 1't~ time will not be met. SO • Solid 

OJ.~J.~h<J //,17--?S" SL • Sludge 

~ Alitutl,i~ - _jD a telr"irne o 4i'o/ 'Received By /2 Date/Time Ordi)O 
W a W11te, 

The Ac tivity Scan is for all samples listed on this chain of custody. 0 • Oil 

V. ½ l.?.w~...., /l-::>~-9 Vt . J l',111.,1,t 'K Ir tl/J, -1 \1/20/tl , A .. Air 
OS "' Drum Solids 

)/ eli~ /J, Date/Time ti'b fu Received Byf ' Oate/Time DL "' Drum L1qu1di. 

~ , l 'J(. .T;;:;, ,1,1 I l,1~0/"'1 f" 
T • Tissue 
WI - Wipe 

I elinquisheft ey 'Date/Time Received By Date/Time L • liquid -- V ... Vegetation - X • Othe, 

q.... LABORATORY Received B~ £~ 

Title 

C _ ,, \-1 l1 ~-
Dae/Time - SECTION ~ A---/) \ _._ l l•t l 1S" i1l '1 'i-v 

-C\ FIN AL S AMPLE Disposal Method • Disposed By Date/Time 

(\ DISPOSITION 

- -



( 

Environmental £RC 
Restoration -ream 
Contractor It 

Interoffice Memorandum 

TO: 

COnES: 

W. S. Thompson 
I. E. Parsons 

K. F. Trapp 
T. L. Lafreniere 

Nl-28 
X0-23 

Nl-28 
X0-23 

suRracr: 1995 Round 8 sampling for 100-FR-3 

October 31, 1995 r \ 
I 

S. K. De Mers C.ic._ ~ r ) 
Radiological Con~s ~ 
TI--05/373-1913 

Job No. 2:2192 
.,,_.._a...-sHO. 
COi, 14/A. 

ou, ux~n-> 
TSI•. H/A. 
DA: NIA. 

.... C.-mll 

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

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

) and 50 pCi/1 a. 

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

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

skd 

0021 



Page 2 

WELL LISTED IN THE 1995 100-FR-3 ROUND 8 SAMPLING 

199-Fl-2 
199-FS-1 
199-FS-4 
199-FS-6 
199-FS-42 
199-F5-43A 
199-F5-43B 
199-FS-44 
199-FS-45 
199-FS-46 
199-FS-47 
199-FS-48 
199-F6-1 
199-F7-1 
199-F7-2 
199-F7-3 
199-F8-1 
199-F8-2 
199-FS-3 
199-F8-4 
699-71-30 
699-77-36 
699-83-47 
699-74-44 
699-80-43S 
699-81-38 
699-80-39B 

... 
.. . 

~ •. 

. . 

0022 
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9'613Y76.258. 0~ , ~~ 
WHC.-SOW-:-93 -0003 

Revision 4· 

SAMPLE CHECK-IN LIST 

Date/Time Received: \ \~2...\ -Ccs / o ~~S
, I 

Work Order Number :_.....,rv...,\....,f\.;:~-----

SDGI: ,v \A- . 
• 

SAF I: B ~ ~ ·. o 3 l . 

Shipping Container ID: STE. H e.-1:t-"'"' Chain of Custody l _ __ µ_.,\._1~ _ ___ _ 

1. 

2. 

3. 

4. 

Custody Seals on shipping co_ntainer intact? 

Custody Seals dated and signed? 

Sample temperature Yo(. 
- ------''----'""-------

Vermiculite/packing materials is 

Yes f><j No [] 

Yes t><f' No [ ] 

Wet [ ] Dry v.] · 

5. Each sample is in a plastic bag? Yes L<l No ( ] 

6. Sample holding times exceeded? Yes [)(J No (] 

7. Samples have: 
__ tape __ hazard labels 

x custody seals __ appropriate sample labels 
'-

8. Samples are: 
X. fn good condition __ leaking 

-~broken __ have air bubbles 

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

Yes(x) No [ ] 

Sample Custodian/laboratory: 1 i+~c:. •Lkz,, IL&s r~ x e ~ : . . r .,_ , 
tel &ptloned To: t.q1/(Lr 6 i th L < On 11--,,;1- ., s- · 
Pc " · 11- lJ•~f 

-Date: / i-;2 1 .. ?i:,: 
. \ \ 

. ,,J !'c . ) ·. 
By % ~< c . ·s,~ . I 

33 

0023 
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L O C ,.IC H E E D M A R 1' I N 
I 

':1'' 

Sample Login 
Login Review Checklist 

t ,' 
Lot Number L ~Sji,? 

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

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

SAMPLE SUMMARY REPORT YES NO NIA Comment 

1. Are all sample ID' s correct? ~ 

2. Are all samples present? •' ..x.. ,. 

3. Are all matrices indicated correctly? ,...:; ~. 

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

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

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

LOGIN CHAIN OF CUSTODY XES. NQ NIA Comment 

L Are the collect, receive, and due dates correct 
for every sample? .J(_ 

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

SAMPLE RECEIVING CHECKLIST XES. NO NIA Comment 

1. Are all discrepancies between the COC and the login 
-y:._ noted (if applicable)? 

/ 1-l,1-•7.5-
date secondary review signature date 0024 

1,/ d-/Sq~ 



Lockheed Analytical Services 
Sample· Receiving· Checklist 
Clicat Name:: {<p,, H-f,:;J · lie 11 

- - 1,--fr,,,-,1 1) Job No. l SY)·?J Cooler ID: _ ;, ..1 
COOLER CONDmoN UPON RECEIPT 

Temperature: of cooler upon rccc:ipt: /...../,C' 
C 

temperature: of temp. blank upon rccc:ipt: --- Yea No • Co.mmmtl/Diacrepancics 

custody sc:als intact x' 
chain of custody present 7\ 

blue ice: (or equiv.) prc:sait/frozcn ;<._ 
rad survey completed X 

SAMPLE CONDITION UPON RECEIPT 

Yea No • Com.mmta/Diacrc,pmciea 

all bottl~ labc:lcd x 
samples intact x' 
proper container used for sample: type: X 
sample: volume: sufficient for analysis X-
proper pres. indicated on the: COC 'X. 
VOA's contain hc:adspacc: X 
arc: samples bi-phasic (if 10, indicate: sample: ID'S): ;--7 ,I,,;!_ 

MISCELLANEOUS ITEMS 
Yes No • Commaits/Diacrc:pancic:a 

samples with short holding times x' (,")· ,._~;.,,,, / - -:'1-7 ,.,,,,~.,,._, /'l~,... ',,.:,r, 
~ / 

sampl~ to subcontract ,, -·J 

ADDmONAL COMMENTS/DISCREPANCIES 

-
~-·/ /} ! ) 

Completed by/ date:: ~/ fl A.1 J/C- I / r-/ /) J(-')1-;,< 
Scat to the: client (datc:/ini&als)i -

. - - l -
•• Client's signature: upon rccc:ipt: 

Nola: • .. ooatact rbo •ppmpruto ·CSR of my dut:rr:paDCica iaunodutoly upm rr;ceipl --... •• ~ rr:vkw lhi• iD/omutloa md retum vu, facmaiJ/c to tba •ppn,priato CSR (lrJ2) ;J6J-8146 

q_.; 0 
N 

~ ~, 
f version 2.0 (11/11/94) 

.. 

/)..-_<c-~;) J./;i)· , 
I 

Page: 1 of 

·-
-----

•· 

1: • ' <. 
' 

..,-,. 

-:~E 
~; .,.~ 
~~J 
~ 
=,~ 

;~ 
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BOGSFl,---

BOGSF2 -

BOGSF4 -

BOGSFS -

BOGSG6 -

BOGSG7 -

REPORT TYPE -

Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (su02) 

Bechtel Hanford, Inc. * Richland, WA 

L5893-2 Water 
L5893-4 Water 
L5893-4 Water 
L5893-6 Water 

.L5893-6 Water 
L5893-6 Water 
L5893-6 Water 
L5893-6 Water 
L5893-6 Water 
L5893-13 Water 
L5893-24 Water 
L5893-24 Water 
LSS.93-30 Water 
L5893-30 Water 

L5893-32 Fi 1t H20 
L5893-32 Filt H20 

L5893-l Water 
L5893-3 Water 

. L5893-3 Water 
L5893-5 Water 
L5893-5 Water 
L5893-5 Water 
L5893-5 Water 
L5893-5 Water 
L5893-5 Water 
L5893-7 Water 
L5893-19 Water 
L5893-19 Water 
L5893-29 Water 
L5893~29 Water 

L5893-31 Filt H20, 
L5893-31 Fi 1t H20 

L5893-16 Water 

L5893-10 Water 

L5893-33 Water 
L5893-33 Water 
L5893-33 Water 
L5893-33 Water 

SCREENING-
- CLP FURNACE..._ 

CLP ICP -
· 300.0 CHLORIDE -
·300.0 FLUORIDE~ 
· 300. 0 NITRATE-

300.0 NITRITE -
-300.0 PHOSPHATE-
· 300.0 SULFATE -

_ CLP 3/90 VOLATILE 
. GR ALP/BETA LAL-C 
· SR-90. LAL-0196-
. C-14 LAL-0209 -
·TRITIUM(H3) LAL-C 

CLP FURNACE , 
- CLP ICP -

SCREENING -
CLP FURNACE -
CLP ICP -
300. 0 CHLORIDE --
300.0 FLUORIDE -
300.0 NITRATE -
300.0 NITRITE -
300. 0 PHOSPHATE -
300. 0 SULFATE -
CLP ~/90 VOLATILL 
GR ALP/BETA LAL-( 
SR-90 LAL-0196 -
C-14 LAL-0209 -
TRITIUM(H3) LAL-C 

~ CLP FURNACE -
, CLP ICP -
- CLP 3/90 VOLATI LI 

CLP 3/90 VOLATILI 

EDD - DISK DEL.' 
GCMS2 ---
INORG TYPE 2 RPT 
RAD RPT TYPE 2 

0026 
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LOCKHEED ANALYTICAL SERVICES 

:sample Results 

!Client Sample ID: BOGSF4 !Date Collected: 17-NOV-95 

!Matrix: Water !Date Received: 21-NOV-95 

!Percent Solids: N/A 

Result ··. ptoJect} >LAS . 
R~portins Ba£ph,jlll 
/!tfmft'./ 

Chloride mg/L 300.0 2. 1 0.020 28-NOV-95 30612 

Fluoride mg/L 300.0 0.073 0.10 B 08-DEC-95 30613 

Nitrate-N mg/L 300.0 3.3 0.020 H 28-NOV-95 30614 

Nitrite-N mg/L 300.0 < 0.002 0.010 HU 28-NOV-95 30615 

Ortho Phosphate mg/L 300.0 < 0.020 0.10 HU 08-DEC-95 30616 

Sul fate mg/L 300.0 31. 0.10 28-NOV-95 30617 

I 

•···•·•{~~f!po 
L5893-5 

L5893-5 

L5893-5 

L5893-5 

L5893-5 

L5893-5 

0028 
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LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOGSFl !Date Collected: 17-NOV-95 

!Matrix: Water !Date Received: 21-NOV-95 

!Percent Solids: N/A 

.. 

Chloride mg/L 300.0 15. 0.020 28-NOV-95 30612 

Fluoride mg/L 300.0 0.41 0.10 08-DEC-95 30613 

Nitrate-N mg/L 300.0 21. 0.020 H 28-NOV-95 30614 

Nitrite-N mg/L 300.0 < 0.002 0.010 HU 28-NOV-95 30615 

Ortho Phosphate mg/L 300.0 < 0.020 0.10 HU 08-DEC-95 30616 

Sul fate mg/L 300.0 72. 0.10 28-NOV-95 30617 

. LAS / 
Samplef!D 

L5893-6 

L5893-6 

L5893-6 

L5893-6 

L5893-6 

L5893-6 

0029 



' ' 
CLP 

. 1 
INORGANIC ANALYSES DATA SHEET 

CLIENT ID NO. 

BOGSFl 
Lab Name: L.A. S. , ---------- Contract: BECHTEL 

Lab Code: LOCK Case No:: ·1121BH 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

SAS No.: SDG No.: L5893W 

Lab Sample ID: L5893-4 __ 

Date Received:. 11/21/95 

0 

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

CAS No. Analyte Concentration C Q M 
., 

7429-90-5 Aluminum 21. 0 ij p 
7440-36-0 Antimony- 2.0 u p -

7440-38-2 Arsenic - 12 .-s p -

7440-39-3 Barium 46.4 B p -
7440-41-7 Berylliiim 1.0 u p -
7440-43-9 Cadmium 5.0 u p -

7440-70-2 Calcium-. 63900 E p -

7440-47:-3 Chromium 4.0 ij --- p -

7440-48-4 Cobalt - 6.0 u p - ;-

7440-50-8 Copper= 3.0 u p -

7439-89-6 Iron 20.4 B p-:-
7439-92-1 Lead 1. 0 u p -
7 43 9.- 95-4 . Magnesium 20500 E p -
7439-96-5 Manganese 2.0 ij --- p -
7440-02-0 Nickel 14.0 u p -
7440-09-'-7 Potassiiim 7420 p -
7782-49-2 Selenium 4.8 B p -
7440-22-4 Silver -

3.0 -u p 
7440-23-5 Sodium-- 59900 E p -

7440-28-0 Thallium 3.0 ij --- p -
7440-62-2 Vanadium- 18.2 B p -
7440-66-6 Zinc -. 

9.1 B p --
..,.. -
- -
- -

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN 
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Lab Name: L.A.S. 

CLP 

1 
INORGANIC ANALYSES DATA SHEET 

CLIENT ID NO. 

BOGSF4 

---------- Contract: BECHTEL 

Lab Code: LOCK Case No'.:' 1121BH 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0 

SAS No.: SDG No.: L5893W 

Lab Sample ID: L5893-3 

Date Received: 11/21/95 

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

CAS No. 

7429-90-5 
7440-36..:o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

ColQr After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 23.7 B 
Antimony- 2.0 u 
Arsenic - 2.4 B 
Barium 31. 9 B 
Berylliiim 1.0 u 
Cadmium 5.0 u 
Calcium- 42300 
Chromium 4.0 u 
Cobalt - 6.0 u 
Copper= 3.0 u 
Iron 62.9 B 
Lead 1.0 u 
Magnesium 6920 
Manganese 2.0 u 
Nickel 14.0 u 
Potassiiim 2090 B 
Selenium 3.0 u 
Silver - 3.0 u 
Sodium-· - 3930 B 
Thallium 3.0 u 
Vanadium- 4.0 u 
Zinc - 12.2 B 

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - . IN 

Q M 

p 
p 
p 
p 
p 
p 

E p 
--- p 

p :-

p 
p. 
p 

E p 
--- p 

p 
p 
p 
p 

E p 
--- p 

p 
p 

Texture: 

Artifacts: 
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CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

BOGSF2 
Lab Name: L.A.S. Contract: BECHTEL ----------
Lab Code: LOCK Case No;: 1121BH 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0 

SAS No.: SDG No.·: L5893F 

Lab Sample ID: L5893-32_ 

Date Received: 11/21/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum - p 26.3 B 
7440-36-0 Antimony- 2.0 u p -
7440-38-2 Arsenic - 5.6 B p -
7440-39-3 Barium - 48.4 B p -
7440-41-7 BeryllI'um 1.0 u p -
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calcium- 71700 p -

7440-47-3 Chromium 4.0 u p -
7440-48-4 Cobalt - 6.0 ti p - :-

7440-50-8 Copper= 3.0 u p --7439-89-6 Iron 9.0 u p 
7439-92-1 Lead 1.0 

-u p -7439-95-4 Magnesium 22100 p 
7439-96-5 Manganese 2.0 u p --7440-02~0 Nickel 14.0 u p 
7440-09-7 Potassium 8000 p -
7782-49-2 Selenium 6.7 - p -
7440-22-4 Silver - 3.0 u p -
7440-23-5 Sodium-- 61700 p -

Thallium 3.0 u p -7440-28-0 
7440-62-2 Vanadium- 21.4 B p -
7440-66-6 Zinc - u p -3.0 -

- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 

0050 
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CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

BOGSF5 
Lab Name: L.A.S. Contract: BECHTEL -----------
Lab Code: LOCK Case No.: 1121BH 

Matrix (soil/water) WATER 

Level (low/med) LOW 

% Solids: 0 

SAS No.: SDG No.: L5893F 

Lab Sample ID: L5893-31 

Date Received: 11/21/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 21.0 u p 
7440-36-0 Antimony- 2.0 u p -
7440-38-2 Arsenic - 2.0 u p -
7440-39-3 Barium 34.0 B p -
7440-41-7 Berylliiim 1.0 u p -

-7440-43-9 Cadmium 5.0 u p 
7440-70-2 Calcium- 48800 p -
7440-47-3 Chromium 4.0 u p -

- -7440-48-4 Cobalt 6.0 u p .--
7440-50-8 Copper= 3.0 u p -

-7439-89-6 Iron 9.0 u p 
-7439-92-1 Lead 1. 0 u p 
-7439-95-4 7890 p Magnesium 

7439-96-5 Manganese 2.0 u p -
-

7440-02-0 Nickel 14.0 u p 
7440-09-7 Potassiiim 1380 B p -

-
7782-49-2 Selenium 3.0 u p 

Silver - u p -7440-22-4 3.0 
7440-23-5 Sodium-- 4280 B p -

-
7440-28-0 Thallium 3.0 u p 
7440-62-2 Vanadium- 4.0 u p -

Zinc - u -
7440-66-6 3.0 p 

-
-
-

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Job Name:BECHTEL-HANFORD Contract: 

CUSTOMER SAMPLE NO. 

I BOGSF4 

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893 

Matrix: (soil/water) WATER 

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

Level: ( low/med) LOW 

% Moisture: not dee. 0 

Lab Sample ID:L5893-7 

Lab File ID: D0475 

Date Received:11/21/95 

Date Analyzed:11/27/95 

GC Column:RTX502.2 

Soil Extract Volume: 

ID: 0. 53 (mm) 

1. 00 (ML) 

Dilution Factor: 1.00 

Soil Aliquot Volume: 

CAS NO. COMPOUND 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 

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

{total) 

71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloro2ro2ane 
10061-01-5------cis-1,3-Dichloro2ro2ene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichloro2ro2ene 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylenes (total) 

FORM I - CLP VOA 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

1.00(uL) 

Q 

3/90 

0065 



' ' 
LOCKHEED ANALYTICAL LABORATORY 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

CUSTOMER SAMPLE NO. 

Lab Job Name:BECHTEL-HANFORD Contract: \ _B_oG_s_F_4 _____ I 

Lab Code:LAS Case No.: 

Matrix: (soil/water) WATER 

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

Level: (low/med) LOW 

% Moisture: not dee. 0 

SAS No.: SDG No. :L5893 

Lab Sample ID:L5893-7 

Lab File ID: D0475 

Date Received:11/21/95 

Date Analyzed:11/27/95 

Dilution Factor: 1.00 GC Column:RTX502.2 

Soil Extract Volume: 

ID: 0.53(mm) 

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

Number TICs Found: 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L_ 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

======= 
1. ----------- --------------- ---- ------- -------
2. 
3.----------- --------------- ----
------ --------------- ---- -------- --------

4. ----------- --------------- ---- ------- -------
5. 
6.----------- --------------- ---- -------------- -------
------ --------------- ---- -------------- -------

7. ----------- --------------- ---- ------- -------
8. 
9.----------- --------------- ---- --------------- --------
------ ------------------------------- ---- -------

10. ----------- --------------- ---- ------- -------
11. ----------- --------------- ---- -------------- -------12. ----------- --------------- ---- -------- --------
13. ----------- --------------- ---- ---------------
14. ----------- --------------- ---- -------
15. ---- -------- --------
16 . -_ -=---=---=----=-----=--- -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_-_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ ---- ------- -------
1 7. ----------- --------------- ---- -------- ----
18. ----------- --------------- ---- ---------------
19. ----------- ------------------------------
2 0. ---------- -------------- ---- -------
21. ___________ --------------- ---- -------- --------
22. ----------- --------------- ---- -------- --------
2 3 . ----------- ---------------
24. ----------- ---------------25. 
2 6 . --= ---= ---= ---= ---= -_- _-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-
27. ----------- ---------------
2 8 . -----------
29. _____ _ ---------------30. ----------- ---------------

FORM I - CLP VOA-TIC 

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

----
----

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

-------

3/90 

0066 



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER 

I 
BOGSG7 

Lab Job Name:BECHTEL-HANFORD Contract: 

Lab Code:LAS Case No.: SAS No.: SDG No.: L5893 

Matrix: (soil/water) WATER Lab Sample ID:L5893-10 

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D0476 

Level: (low/med) LOW Date Received:11/21/95 

% Moisture: not dee. 0 Date Analyzed:11/27/95 

GC Column:RTX502.2 

Soil Extract Volume: 

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

1. 00 (ML) Soil Aliquot Volume: 

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

74-87-3---------Chloromethane 10. 
74-83-9---------Bromomethane 10. 
75-01-4---------Vinyl Chloride 10. 
75-00-3---------Chloroethane 10. 
75-09-2---------Methylene Chloride 10. 
67-64-1---------Acetone 10. 
75-15-0---------Carbon Disulfide 10. 
75-35-4---------1,1-Dichloroethene 10. 
75-34-3---------1,1-Dichloroethane 10. 
540-59-0--------1,2-Dichloroethene (total) 10. 
67-66-3---------Chloroform 10. 
107-06-2--------1,2-Dichloroethane 10. 
78-93-3---------2-Butanone 10. 
71-55-6---------1,1,1-Trichloroethane 10. 
56-23-5---------Carbon Tetrachloride 10. 
75-27-4---------Bromodichloromethane 10. 
78-87-5---------l,2-Dichloro2ro2ane 10. 
10061-01-5------cis-1,3-Dichloro2ro2ene 10. 
79-01-6---------Trichloroethene 10. 
124-48-1--------Dibromochloromethane 10. 
79-00-5---------1,1,2-Trichloroethane 10. 
71-43-2---------Benzene 10. 
10061-02-6------trans-1,3-Dichloro2ro2ene 10. 
75-25-2---------Bromoform 10. 
108-10-1--------4-Methyl-2-Pentanone 10. 
591-78-6--------2-Hexanone 10. 
127-18-4--------Tetrachloroethene 10. 
79-34-5---------1,1,2,2-Tetrachloroethane 10. 
108-88-3--------Toluene 10. 
108-90-7--------Chlorobenzene 10. 
100-41-4--------Ethylbenzene 10. 
100-42-5--------Styrene 10. 
1330-20-7-------Xylenes (total) 10. 

FORM I - CLP VOA 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

SAMPLE NO. 

l.00(uL) 

Q 

3/90 

0070 
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I 
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' ' 
LOCKHEED ANALYTICAL LABORATORY 

VOLATILE ORGANICS,ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

CUSTOME;R 

I 
BOGSG7 

Lab Job Name:BECHTEL-HANFORD Contract: -

Lab Code:LAS Case No.: 
t 

SAS No.: SDG No. :L5893 
' 

Matrix: ( soil/water) WATER Lab Sample ID:L5893-10 

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D0476 

Level: (low/med) LOW Date Received:11/21/95 

g.. 
0 Moisture: not dee. 0 Date Analyzed:11/27/95 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 
Number TICS Found: 0 (ug/L or ug/Kg) 

CAS NUMBER COMPOUND NAME RT 

1. ------
2 . 
3.------
4. ---------------

5. 
6.------

---------------7. 
8.------
9. ---------------

10. ------11. 
12.------
13. ------14. 
15.------
16. ---------------
17. 
18_------
19. ---------------
20. ------21. 
22_------

23. 
24_------
25. ------26. 
27.------
28. 
29.------
30. ------

FORM I ~ CLP VOA-TIC 

UG/L -

EST. CONC. 

SAMPLE NO. 

I 

l.00(uL) 

Q 

I 
i 
I 

3/90 

0071 



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER 

I 
BOGSFl 

Lab Job Name:BECHTEL-HANFORD Contract: 

Lab Code:LAS Case No.: SAS No.: SDG No. :L5893 

Matrix: (soil/water) WATER Lab Sample ID:L5893-13 

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D0477 

Level: ( low/med) LOW Date Received:11/21/95 

% Moisture: not dee. O Date Analyzed:11/27/95 

GC Column:RTX502.2 

Soil Extract Volume: 

ID: 0 . 5 3 (mm) 

1. 00 (ML) 

Dilution Factor: 1.00 

Soil Aliquot Volume: 

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

74-87-3---------Chloromethane 10. u 
74-83-9---------Bromomethane 10. u 
75-01-4---------Vinyl Chloride 10. u 
75-00-3---------Chloroethane 10. u 
75-09-2---------Methylene Chloride 10. u 
67-64-1---------Acetone 10. u 
75-15-0---------Carbon Disulfide 10. u 
75-35-4---------1,1-Dichloroethene 10. u 
75-34-3---------1,1-Dichloroethane 10. u 
540-59-0--------1,2-Dichloroethene {total) 10. u 
67-66-3---------Chloroform 10. u 
107-06-2--------1,2-Dichloroethane 10. u 
78-93-3---------2-Butanone 10. u 
71-55-6---------1,1,1-Trichloroethane 10. u 
56-23-5---------Carbon Tetrachloride 10. u 
75-27-4---------Bromodichloromethane 10. u 
78-87-5---------1,2-Dichloro2ro2ane 10. u 
10061-0l-5------cis-l,3-Dichloro2ro2ene 10. u 
79-01-6---------Trichloroethene 24. 
124-48-1--------Dibromochloromethane 10. u 
79-00-5---------1,1,2-Trichloroethane 10. u 
71-43-2---------Benzene 10. u 
10061-02-6------trans-1,3-Dichloro2ro2ene 10. u 
75-25-2---------Bromoform 10. u 
108-10-1--------4-Methyl-2-Pentanone 10. u 
591-78-6--------2-Hexanone 10. u 
127-18-4--------Tetrachloroethene 10. u 
79-34-5---------1,1,2,2-Tetrachloroethane 10. u 
108-88-3--------Toluene 10. u 
108-90-7--------Chlorobenzene 10. u 
100-41-4--------Ethylbenzene 10. u 
100-42-5--------Styrene 10. u 
1330-20-7-------Xylenes (total) 10. u 

FORM I - CLP VOA 

SAMPLE NO. 

1. 00 (uL) 

Q 

3/90 

0075 
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' 
LOCKHEED ANALYTICAL LABORATORY 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

CUSTOMER SAMPLE NO. 
' 
' 

I 
BOGSFl 

I Lab Job Name:BECHTEL-HANFORD ' Contract: -

Lab Code:LAS Case No.: SAS No.: SDG No. :L5893 

Matrix: (soil/water) WATER ' Lab Sample ID:L5893-13 

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D0477 

Level: ( low/med) LOW Date Received:11/21/95 

%. Moisture: not dee. 0 Date Analyzed:11/27/95 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 (uL) Soil Aliquot Volume: 1.00(uL) 

CONCENTRATION UNITS: I 

Number TICs Found: 0 (ug/L ug/Kg) UG/L 
I 

or 
I 

-

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

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

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

FORM I - CLP VOA-TIC 3/90 

0076 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER SAMPLE NO. 

I 
BOGSG6 

I Lab Job Name:BECHTEL-HANFORD Contract: -
; 

Lab Code:LAS Case No.: SAS No.: SDG No. :L5893 

Matrix: (soil/water) WATER Lab Sample ID:L5893-16 

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D0478 

Level: (low/med) LOW Date Received:11/21/95 

g.. 
0 Moisture: not dee. 0 Date Analyzed:11/27/95 

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 (ML) Soil Aliquot Volume: 1.00(uL) 

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

74-87-3-----~---Chloromethane 10. u 
74-83-9---------Bromomethane 10. u 
75-01-4---------Vinyl Chloride 10. u 
75-00-3---------Chloroethane 10. u 
75-09-2---------Methylene Chloride 10. u 
67-64-1---------Acetone 10. u 
75-15-0---------Carbon Disulfide 10. u 
75-35-4---------1,1-Dichloroethene 10. u 
75-34-3---------1,1-Dichloroethane 10. u 
540-59-0--------1,2-Dichloroethene ( total j 10. u 
67-66-3---------Chloroform 10. u 
107-06-2--------1,2-Dichloroethane 10. u 
78-93-3---------2-Butanone 10. u 
71-55-6---------1,1,1-Trichloroethane 10. u 
56-23-5---------Carbon Tetrachloride 10. u 
75-27-4---------Bromodichloromethane 10. u 
78-87-5---------l,2-Dichloro2ro2ane 10. u 
10061-0l-5------cis-1,3-Dichloro2ro2ene 10. u 
79-01-6---------Trichloroethene 10. u 
124-48-1--------Dibromochloromethane 10. u 
79-00-5---------1,1,2-Trichloroethane 10. u 
71-43-2---------Benzene 10. u 
10061-02-6------trans-l,3-Dichloro2ro2ene 10. u 
75-25-2---------Bromoform 10. u 
108-10-1--------4-Methyl-2-Pentanone 10. u 
591-78-6--------2-Hexanone 10. u 
127-18-4--------Tetrachloroethene 10. u 
79-34-5---------1,1,2,2-Tetrachloroethane 10. u 
108-88-3--------Toluene 10. u 
108-90-7--------Chlorobenzene 10. u 
100-41-4--------Ethylbenzene 10. u 
100-42-5--------styrene 10. u 
1330-20-7-------Xylenes (total) 10. u 

FORM I - CLP VOA 3/90 

0081 

,,_ 



LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Name:BECHTEL-HANFORD Contract: 

CUSTOMER SAMPLE NO. 

I BOGSG6 

Lab Code:LAS Case No.: 

Matrix: (soil/water) WATER 

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

Level: (low/med) LOW 

% Moisture: not dee. 

GC Column:RTX502.2 

Soil Extract Volume: 

Number TICs Found: 0 

0 

ID: 0. 53 (mm) 

1. 00 (uL) 

SAS No.: SDG No.: L5893 

Lab Sample ID:L5893-16 

Lab File ID: D0478 

Date Received:11/21/95 

Date Analyzed:11/27/95 

Dilution Factor: 

Soil Aliquot Volume: 

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

1.00 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

1.00(uL) 

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

1. 
2 
3 
4 
5 
6 
7. 
8 
9 

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

FORM I - CLP VOA-TIC 3/90 

0082 



LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Manford, Inc. * Richland, WA 

Bechtel Hanf~rd Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGSF4 LAL Sample ID: L5893-19 

Date Collected: 

Matrix: 

Gross Alpha 
Gross Beta 
STRONTIUM-89,90 

17-NOV-95 

Water 

12-DEC-95 GR ALP/BETA LAL-0060 30664 
12-DEC-95 GR ALP/BETA LAL-0060-30664 
08-DEC-95 SR-90 LAL~0065_31149-

Page 3 

0.9 
53.0 
24.9 

Date Received: 21-NOV-95 

Login Number: L5893 

1 . 1 
4.2 
1. 5 

1.9 
2.1 
0.47 

pC /L 
pc /L 
pC /L 



LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (raD1) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford.Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGSF1 LAL Sample ID: L5893-24 

Date Collected: 

Matrix: 

Gross Alpha 
Gross Beta 
STRONTJUM-89,90 

17-NOV-95 

Water 

12-DEC-95 GR ALP/BETA LAL-0060 30664 
12-DEC-95 GR ALP/BETA LAL-0060-30664 
08-DEC-95 SR-90 LAL-0065_31149-

Page 4 

5.7 
12.9 
-0.01 

Date Received: 21-NOV-95 

Login Number: L5893 

3.3 
2.8 
0.28 

4.3 
3.6 
0.49 

C pC /L 
pC /L 
pC /L 

0132 



C-14 
H-3 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGSF4 LAL Sample ID: L5893-29 

Date Collected: 

Matrix: 

17-NOV-95 

Water 

06-DEC-95 C-14 LAL-0209 30662 
12-DEC-95 TRITIUM(H3) LAL-0066_30673 

Page 5 

41. 
320 

Date Received: 21-NOV-95 

Login Number: L5893 

85. 
zoo 

100 
220 

pCi/L 
pCi/L 

0133 

I 



C-14 
H-3 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel H·anford, Inc. * Richland, 1,JA 

Bechtel Hanford ,Project (Project BECHTEL-HANFORD) 

Client Sample ID: B0GSF1 LAL Sample ID: L5893-30 

Date Collected: 

Matrix: 

17-NOV-95 

l,Jater 

06-DEC-95 C-14 LAL-0209 30662 
12-DEC-95 TRITIUM(H3) LAL-0066_30673 

Page 6 

12. 
400 

Date Received: 21-NOV-95 

Login Number: L5893 

82. 
200 

100 
220 

pCi/L 
pCi/L 

0134 



~ r1416 910~ Noteboc;>k No. 6 72/ 13 

PROJECT' C,,..t..S.,S II/PL ~i ,i1 J*Z1
J C j Continued From Page 

u . 
I I I 1. I I I I I 

SECONDARY /WORKING LEVEL -
- STANDARD DILUTION RECORD 

: 

-
: - ·. Dilution Source Information -- Isotope: A1yz-2l./l Aki~ Sv:</-90 

- AJ.00 30 Parent Barcode Number A/lo o't', 
- ::r:. f'I-- :J r ~ -}c.,.:,_, .... -2'{( 

- Vendor or Certificate I.D. # of Parent Standard: S""'J..- 'to N~Jr Sf M 'j'i l'lG 
A,., -2 '( I 'i I -o 2.2~-"-a-/ - Diluted Source Logbook I.D. #: S>--'t,-'"t.., it - t) "J...2 S"- 3-=>- :z_ 

- ¼.) Balance Verification?: -
- Diluent Used: 6. I fJ /.f ,U03 

: 

~ 

Dilution -
1'1"''/t S-(/JG,),/..L •Diluent: 0, JN tf ND:J -r -

- • Density of diluent (g/ml): N/Jr 
A,..-.2'(1 'Hl~fe._;/,ic.L -

a: Parent Specific Activity: 5r - 9o ,o O ~ JC..-/4 t_ I\--\. ilt/q 0 
I- A,,,,-2'-lf 0, ~ L 
- b: Amount of Source Transferred: 5,.,..-10 Q.'{ -Art'iL 

-
500 

1.,..(_ 
c: Total amount of Dilution: .....g_ 

-
..- d: Total Volume of Dilution: £00 ,.,_L 

>- e: Activity of Dilution [a • b / c): /JA 
'1,9/ f e:_/,-.L >- A-- 2,,,, 

'l),l9o f: Activity of Dilution (a • b / d): Sr 1/- 9o 11 pCI~ rvv 
-

- Dilution Logbook I.D. #: 'l.5 - ] 2 I - l 3 - l 
,__ 

- Cat~ 'l/2 3/9:;-Prepared By: Preparation Date: ' ' -

<;:/=i Q, 1,J I- Reviewed By: Review Date: B{_z4 /95 
i 

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

- cen be performed without a density conversion. If the diluent changes, e weighted proportion density conversion is necessary. 
I. I I I I ' ' ' I 1 -·1 I ! I I I I I -·, I I r 

Read and Understood By 
0147 

Signed Date Signed Date 
·-..• .---··· 

a 
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CERTIFICATE OF CAIJBRATION 
ALPHA', STANDARD SOLUTION 

Radionuclide Am-24'1 CUilomer. LOCKHEED ENGINEERING & SCIENCES Co. 
Half Life: 432. 7 ± 0.5 ycan 

C.a&aloa No.: 7241 
Source No.: 388·1~1 
Dmcripciall of SobPW 

a. Mua of aolutioD: 
b. Chemical form: 

c:. Carrie,- ca,ra,t• 

d. Dmsicy: 

Redioi,,..a-

Rectit. :tiw Da,C , T 

Redicwrtide 0-.ftfle• i-w 

Medeod ol Cell+• i.w 

Uwlaiii&) of H t 

P.O.No.: 06LAB1245 

Refermce Date: November 1 1991 

Coat•imd Radioactivity: 0. 997 

5.0001 
AmCl3 iD 0.5N HCI 
Noaeldded 

1.0077 

None demcted 

0.1994 

L Systemeric amcertaia&y ill imlrumeat c:alibralioa: ±2.0'5 

b. Rudom uacert&iDly iD way: ±0,7'5 

c. R•ndom unc:a1limy ill weipiq(•): ±0,0'5 

d. Tow um:ataimy II Iba 99'5 oonfidern lowil: ±2. 715 

NIST T._ IJl«J 
T1lil calibnliaa ii implic:idy tncaWa to tbl Nalimal lwirute a( S&aaduda IDd TerbntW>I)'. 

NGl•I• 

12:00 PST. 

,.ci. 

l. Nuclelr di&&,.,.. --ma "Table of i.ocop.•. Se¥mdl Ediliaa, edi8ld by VirJ:inia s. Sbirley. 
2. IPL puticipa&el ill• NIST lll&IIIW'emall 111W1DCe propua to .-blilb ad rmuu•in implicit 

twaceebility for • IIIIIDblr of nuclidea, t..a OD tbe blind -Y<• 111m NIST certificalion) of Standard 
llelin-=e Ml&eriala. (Al ill NRC R.eplatory Guide 4.15) 

~L CONTROL 

0148 



THIS IS A PHOTOCOPY OF THE CERTIFICATE 
WHICH 1S BEING MAILED TO YOU UNDER 
SEPARATE COVER. 

National JJn~tit~te of iJtanbar~ & t!tec~nologp 
; 

· C!tertif icate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Strontium-90 

4919-G 

Radionuclide 

Source identification 

Source description 

Solution composition 

Solution in NIST borolilicatc-glasa ampoule (l)• 

Radioactivity conc:entratioa 

Reference time 

Overall uncertainty 

Photon-emitting impurities 

Alpba".particle-cmittin& impurities 

Half life 

Meaauring instrument 

Strontium-90 plus yttrium-90 plus apprmimaaely · 
95 l'I each of DOD-radioactive strontium aid 
yttrium per pam r:I. 1-molar hydrochloric aciil C2> 

Apprmimatcly 5.0 pa 

4.514 :1 to' Bq .... 

1200 PSI' August 1, 1990 

1.05 percent <3J 

None omened (fl 

4TfJ liquid«intillation counter 

This standard reference material w preparal in the Center far Radiation ~ Ionizing Radiation 
Division, Radioactivity Group, Dale D. Hoppes, Group Leader. 

Gaithersburg, MD 2089') 
· -ruary, 1991 

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

*Notes on back 
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CER'flFICATE OF CA1.JB'RATION 
ALPHA STANDARD SOLUTION 

Radioauetich ~241 

Half Ufa: 432. 7 ± 0.5 yeu1 

Ca&alosNo.: 7241 

Source No.: 311-100-1 o.a..- of s, w;,-
L Mw of •nh•CicP· 
b. CbenricPI form: 
c::. Carrir ems-•· 

C11i101mr: LOCKHEED ENOINEEIUNG A SCIENCES Co. 
P.O.No.: 06LAB1245 
~Date: November 11991 1 I :00 Jiff. 
Conr,;,wt II ldiostiviey: O. 997 ,.cL 

5.0007 
AmCl3 m·o.5N Ha 
Nomlddld 
1.0077 

sr-/111 • »-e. 

Rertit e ,;w nn, · 
Rrfit little C ¥591 •· e 

..... .a,c11s-

NJ.IT T• I TS, 

0.1994 

±2.0S 
;t0.7S 
±0.0S 
±2.7S 

-.:.. 1::1. . • ._. ..... - LL ...... N...._. ........... -.. I • __. .. , h --. ,-o- • • oe • ecyw:-yu.c -- - ..... , • - ,,, • ___ 

Nallll 
I. NIIC:lear cllll ....... fna 9T.W. o1_...•, S.. t Mtin ..... 11J V'qiaia S. SllirlaJ. 
1.IPLpllli~·, t ••NIST' • -- w.-.-eo t ti'•• -•eieimpla 

111 t'lily ill •--o' rctidm, bllld ca 1111 bliad -,(a.._ NIST Qll'liftcmne) olSleiideid---
1 C M: . I (AliaNllC ltepillmy0uida4.IS) 

... ----
........ 

IIIJI_ ...... 
• I I Ottil . 915CM 

I 1G .,a 
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Notebook No. )':>...) 81 
Continued From Page __ _ 

ISOTOPEDILUTION RECORD -Jr+, ftrn-2+ I. ; 
Secondary/Working Level Dilution , , 

Date: l/:,S -13 Preparer's Name: /1,- . • {,() ®cf 
Pi pet Check I Balance Wt. Check Done ( v'} 

Diluted Source ID (log#): Cf/,- 22..~ - 6 D - ( 

Diluent usen: 0 · t; N H C I 

A: Source activity: 2 /7 ° t) J.-p m ha ( 17N- r fa. 1-J. J 
B: Amount of source transferred: /0 · 323£° ~ 

·c: Tot.al amount of dilution: loo . ( 0 2 q r 
D: Activity of dilution (A*B/C): 2. 237, f O clp-m( r 
E: Density of Diluent: /, 0 o / 0 ~ / ~ 

t F: Activity by volume (D*E): 2 2'-/-tJ • 14 d;,.., / nt.f( 
I 

_Q t'(v-) a . 
Dilution Log Book ID: 72 335' - l Lr 3£"3- t I· l 
Reviewed by: ~ Date: t./(7 /73 

·I 

it,_ r ,_ '/.3 
Date 

""0:74t!±M 
// Signed 

JJ 

0155 
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Date 
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Description 

U.S. Environmental Protection Agency 
Environmental M"onitoring Systems Laboratory-Las Vegu 

Nuclear Radiation Aueument Division 

Calibration Certificate 

I(_'- .; ~ 5 i .3 I '1 -, 
AC.S~)"I 

R11..) 
.,.--.. 

,.,....,,pal ,..,..,_. I strontium-9 0 Hall ..... LI _..:2~8.!,•..ll6'--y~e.i,:a1..111r..as-~ 

HOfflll\OI aamty 2 7 11 nano CUfOII j 
H-a• "°'""'" 5 ! ...a"' __ ,.,_, .. ~-·I .. _9_4_0_0_3_-_l....,... ____ .... 

Measurement Activity of principal r • dio"uclide 

Useful Life 

' 

~Mty-g,afflof tllil ,_,,..,. 

5. 40 ! I nano curi•sf °' l Strontium-90 

••°'°°.._.PST-I April 1, 19 94 

Activity of daughter radionuclide 

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

.,,,..._... • ..,.. I Yttrium-90 

Tocel mass of this sohltion 

I Approxim~t~ly 5. 0 •-I 
Method of measurement · 

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

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

~ ~ liwee lillce ••••-a- bt, EMSL-LV 

I August 1994 

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

·._ ..... 
·-·-·- .... ~ .. ' ··• 
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Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

The manufacturer states that activities other than that of the prrnc1pa1 nuclide 
and of its daughter nuclides. if any, were estimated/known to be . 

.,I <_1_1 ________________ _.I '::~att1~n .,I ____ %_.I of the princip~I activity 

l.,1_2_1 ________________ _.I ~sia~~~n I "I of the principal activity 

t 31 I less than I I .&! _________________ . _._ equal to . % of the principal activity 

The activity of impurity (1) is not (2) is not (31 is not 
included in the quoted figures of the principal activity. 

The precision of this standard was such that the c:enified value of the radioactive 

concentration of the principal activity had a standard error (sm) not greater than t I o • 1 % I 
(The 99.7" confidence limits are given by t(sml where t is obcained from the student t factor 
for the degree of freedom (n-1 )). 

The maximum uncertainty due to the asseaable systematic errors (dilution, counting, a~ 
known uncertainty of the standard) is obtained by the separate arithmetic summation of the 
pcsitive and negative systematic error ( + 6 - 6 • ). These have been estimated not to UtCNd 

1•3.a "lor 1-3.a "' 
the overall uncenainty (often called accuracy) is an estimate of the possible divergence of 
the quoted result from the true value. It i1 a combination of random error [team)] at the 99.7% 
confidence limits and the worst cue estimate of the systematic errors ( + a . -,5 • I 
The overall uncertainty is therefore calculated on the baia of• [team) +cl]. - [team) +,5~ 

and ii I + 4 • O "' • I- 4 • O "I of the quoted radioecxhla eotlCenlration. 

Thia standardization is based on the following aaumptionl of the principle nuclide. its 
daughter nuclidea and impurities (no allowance for error in these aa1.nn1'lionS or the 
auumption of quoted half-life have been included in the statemenl of accuracy above). 

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

c.rier content per gram of solution: 

30 micrograms strontium 

Preservative: 

Date C.nificate Prepared 

Other componentl: 

0.1 M HCl 

0157 ~ 
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.t 

· INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: - 0 Vendor: 

Activity of Standard Received: 1-r uCi 

Weight of Standard Received (g): 9 · 0 g LAL I.D. #: 
--=-------"----I 

Standard Activity (pCi/g): 

Halflife in Years or Days: 

Reference Date: ,.- j , ,.. { ~ q Receiver's Name: ___________ ,,_ __ 
Date Received: 

Primary Dilution 

Balance Verification?: s 
Diluent Used: 0 · l t1 JG\ 
a: Decay Corrected Standard Activity (pCi/g): 

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

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

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

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

pCi/g 

g 

g 

ml 

g/ml 

/ )·- q 

~ 7;2,..-

h. Dilution Logbook I.D. #: (' f L.I /1/'i l 

Prepared By:~ lLJ&y Preparation Date: G r I~ '7 g-
'-. Reviewed By: ~ ~ Review Date: __ 6_/_3__.0 /_1_'-1 __ 

01 8 
Purity/Cross Check P\rformed By:________ Check Date: _______ _ 

, .... 
,. I 

---D-at_e ___ , 

f.' 

t-----'-----··-·. -····-·-
Signr- ·' Signed 



Description 

U.S. En.vfronmental Protection Agency 
Environmental Monitoring Systems Laboratory-Las Vegu 

Nuclear..Radiation Assessment Division 

Calibration Certificate 

I<_(.. ,/ d. 5 i -~ I 1 'T 

AC..S~~I 
K'.(...,.) 

c--

Pr,nc,pal ••doo .... did• I Stron ti um-9 0 H11t,hl• I 2 8 6 . . years 

kommat wotll'ffle 

_2_7_1 ! nano c.,,;,,, ! 
___ s __ ... l ... , .. , ·-.,,~.,-•w ""-·l.__9_4_o_o_3_-_1 _____ _ 

Measurement Activity of principal radionuclide 

Useful Life 

Ac!Mty - ..... °' '"- ·--
5.40 ! ( nanoc~~•j ~( Strontium-90 

a10'00hour11'ST-I April 1, 1994 

Activity of daughter radionuclide 

__ s_._4_0_ ... 11 nano--1 ......... 

ollt,e ......... IIUdiN I Yttrium-90 

Total mass of this solution 

I Approximately 5. 0 ·-I 
Method of musuretnent · 

I 
I 

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

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

TtM& reclien 1:fd1 ..... NC-,.c1 IN ...... ~ 11.nweallinc••• .. -•-t,,.EMSl•lV 

I August 1994 

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

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

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

Im I less than I 
equal to 

1121 I less than I 
equal to 

1(3) I less than I 
equal to 

The activity of impurity (1 I is not (21 is not (3) is not 
included in the quoted figures of the principal activity. 

% I of the principal activity 

% I of the principal activity 

% I of the principal activity 

The precision of this standard was such that the c:enified value of the radioactive 

concentration of t~e principal activity had II standard error (sm) not greater than :t l o • 1 % I 
(The 99.7" confidence limits are given by t(sm) where tis obcainad from the student t factor 
for the degrN of freedom (n-1 H-

The maximum uncertainty due to the assessable systematic errors (dilution. counting, and 
known uncertainty of the standard) is obtained by the aeparate arithmetic: summation of the 
positive and negative systematic error ( + & - & ' ). These have been estimated not to exceed 

1•3.a "'or 1-3.a "' 
the overall uncenainty (often called accuracy) is an estimate of the possible divergence of 

the quoted result from the true value. It is a combination of random error [team)] at the 99.7% 
confidence limits and the worst cue estimate of the systematic errors ( + o . -o ' I 
The overall uncertainty is therefOf'e calculated on the buia of+ [team) +cl]. - (tesm) •i5~ 

and is I+ 4 • Q "I , I - 4 • Q "I of the quoted radioac:live cancentration. 

Thia standardization is baaed on the following aaumptionl of the principle nuclide. its 
daughter nuctidea and impurities (no allowance for error in thae aaumptions or the 

11uumption of quoted half-life have been included in the statement of accuracy above). 

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

carrier cantent per gram of solution: 

30 micrograms strontium 

Preservative: 

Dato Cenificate Prepared 

Approval Signature 

Other components: 

0.1 M HCl 

0166 
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!!OJECT __ j_('_-_fp_· ___________ _ 
Cont:nl:ed From Page __ _ 

INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: - 0 Vendor: 

Activity of Standard Received: I} uCi Vendor 1.0. I 

Weight of Standard Received (g): !5 -0 g LAL 1.0: #: --------------t 
Standard Activity (pCi/g): 

Halflife in Years or Days: 

Reference Date: 

Date Received: 

Primary onution 

Balance Verification 7: 

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

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (mL) 

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

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

pCi/ 

mL 

/ml 

Ci/ml 
"1~~ ...J1y -<(Z.- J 

h. Dilution Logbook 1.D. #: _cµb-t:t''t"dr.:--i"'"'"r---::--~- ~f '-+-1 

. Prepared By:~ iD~- ~reparation Date: b r, ~ '~ 1 
. · '--. Reviewed By: 9r- ?.ld;:t...,., Review Date: __ t;._/_3_0.1/_1_'-f __ 

Purity/Cross Check~rformed By: · Check Date: _______ _ 

#c •••• ,, 
I-' 

!;lonP.d Date · Signed Date ____ , ______ ,.! 



' i 
i---
1 

~-

! ... 
I 
!-- -
i f-- __ · 
I 

I· 

i" 

[__ 
I 
I 
I 

r-: ___ _ 
I 
I 

1--· -

Notebook No. -~11 49 
Continued From Page ____ _ 

SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: Sr- 90 
Parent Barcode Number 

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

Diluted Source Logbook I.D. #: 

Balance Verification?: 

Diluent Used: 

Dilution 

•Diluent: 

•Density of diluent (g/ml): \, o\"l...l g/ml 

a: Parent Specific Activity: 

b: Amount of Source Transferred: ~2..0-0 g 

c: Total amount of Dilution: 

d: Total Volume of Dilution: ~-:J 00, o ml 

e: Activity of Dilution [a • b I cl: 
~G/1£1/1 
-4o , oe~ 40 -~ pCi/g 

~...,"' 40.00 
f: Activity of Dilution (a • b / d): ..,4o, e=:l>J;r. pCi/ml 

Dilution Logbook I.D. #: \..AL- *.,. o~'77 - 42 

Prepared By: Preparation· Date: 

Reviewed By: Review Date: 

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

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

(Y 
Signed Date Signed 

i 
--~ -·--' 

--·-· -----i 

i 
-·--------- - -· 

e 

Date 



' ' 

~RoJEcr Sr ,. uwkw Ukrn.-bm. 
. --- ·, 

Strontium· Carrier Standardization 

Strontium Carrier ( 10 mg/ml): 

Continued From Page----

· Use commercially available 10,000 pg Sr/ml ICP Standard or equivalent. Alternately, 
Dissolve 24. 16 g of Sr(NO3)2 in water and dilute to 1 l in a volumetric flask with 

- water. 

Perform calibration check on a 0.5 ml pipet and then carefully pipet 3 - 0.5 ml 
portions of the strontium carrier solution into separate cleaned dried and tared 
planchets. Dry the planchet under a drying lamp. Cool the planqhets in a desici;:ator 
and weigh. ~,.. ~ ~ 'I l<U) g: - u~ -L_ (j.)P.fo .-1...e uzt;.b--zA ~ P , .. 

5
, 15 

~ a 11.JM) w...· tu. y~, 1~m 
u I Calib # 1 Calib # 2 Calib # 3 

Carrier plus 0-00 i2.5 G-0!5a5o G-~lfr2'& 
~ 

planchet wt. 

Tare wt. of ~-51582, 
• 

t(;3~o5 ~-<tc{p'tF; planchet 

Net wt. of carrier 
~-0124'/ 6-0114~ o-o rwft t added (mg) 

AVERAGE Sr(NO3)2 ± STD DEV. = 0 ~ t) ( 2-:, \ t 
Expected mg of Sr(NO3 ) 2 = cert.value(=l0mgofSr/mL) • 0,5 mL • 2.41 

Within 3% of expected (12.08 mg/0.5 ml) value (yes/no) __ • ...,.~°"',LA.J=-...;;~---

lnitial and Datel....;.\~J....___..._l _,,._{_O_ .... --'-j_S __ _ 

Read and Understood By 

Sianed Date Signed Date 
.... 

,____ ____ •M •- "T~• • : ----••-



100 Notebook No. 0 U f 
PROJECTJ.L. -'--=~=~-eJ.-i=-i~=ua"'""""+""-~..L.--- Continued From Page __ _ 

Strontium Carrier Standardization 

Strontium Carrier (10 mg/ml,):· 

Use commercially available 10,000 pg Sr/ml ICP Standard or equivalent. Alternately, 
Dissolve 24. 16 g of Sr(NO3 ) 2 in water and dilute to 1 l in a volumetric flask with 
water. 

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

Calib # 1 Calib # 2 Calib # 3 

Carrier plus ,.sJ/8S0 0. lf9(2-G °f {s6f/6 a planchet wt. 

Tare wt. of 0 -!>010r r , .'-ffe/6 v r (.5s62tJ ey planchet 

Net wt. of carrier 0. 0 /'2..{ 7 t O.01(0'2- o. 011?t 0 
added (mg) 

AVERAGE Sr(NO3) 2 ± STD DEV.= 0 · 0 /(q 2- & f O · 0° 0 217 

Expected mg of Sr (NO3 ) 2 ;:: cer.t. value ( r=lOmgofSr/niL) • 0. 5 rnL • 2. 41 

Within 3% of expected (12.08 mg/0.5 ml) value (yes/no) ---.'i~------

lnitial and Date: __ . ~(d}J'--"'-__ 3~,_;;_b_,--!..:~f-__ 

Continued on Page 

·0., "' I ,C\ _ • I 
··'..; · ·., ... :-~'Ml 

.... ···-'C-.\~+-, --

· Read and Understood By ISJ/rf!..~,~ .• 

~~?'µA r 

I 
;( 

I 

i 
l 



"";'"! 

c.c--• I ~+ 
¥ ' Pl~ 

! 

I 

! 
I·
! 

I. 
i 

i -
i 
,·--· 
I 

L-
1 

~-
j 

,--
1 •·---

--

i 
l ,, 

5.3.5.a Strontium Carrier Standardization 

LAL-0065-R01 
Date: 5/93 
Revision 1 

Strontium Carrier (10 mg/ml): Use commercially available 10,000 µg Sr/ml ICP 

' 

·-

Standard or equivalent. Alternately - Dissolve 24.16 g of Sr(NO3 ) 2 in water and dilute· 
to 1 Lin a volumetric flask with water, then transfer to a stock bottle. 

Calibrate a 10-ml pip et and then carefully pip et 3 • 10 .0 ml portions of the strontium carrier solution into 
-

separate 50-ml centrifuge tubes. Add 1 ml of 6 N NaOH and heat in a water bath. Slowly, and with -
stirring, add 15 ml of 2 .ti Na2C03 solution and continue digesting for 15 to 20 minutes. Centrifuge and 
carefully decaht the solution. Wash the SrC03 precipitate with nanopure water pH adjusted to 8 with 
NH,.OH. Using a plastic disposable pip et, quantitatively transfer the SrC03 in to a tared 2 • S.S. deep dish, . 
dry under a heatlamp and reweigh. 

Calib # 1 Calib # 2 Calib # 3 

Carrier plus q.i-:sqs q. 1-'S liy 9·1SsY planchet wt. 

Tare wt. of 
9-lo'"Z:Z~ 9-SI~~ 9· stlqo planchet 

., 

Net wt. of carrier 0-c.l~ r· :~ ~ . . 
~

1 0·---~·r62 O· ~Ol\Z 
added (mg) .. 

AVERAGE SrCO3 / 10 ml ± STD DEV. = Q-Od\3± Q-CDb:t 

ctrt.varue (=lOmg of Sr/mL) • 10 ,nL • 147.62 g/mok s,co, 
Expecud mg of _SrCO

3 
"" ______ :....__

81
-_

6
-
2
-g-/_,nok __ S_r ______ _..:;. 

! -·, 
°' l 
' 

Within 5% o·t expected (168.5 mg/10 ml) value (yes/no) 
j 

i 
_j 

I 
[-- STANDARDIZED SrCO3 / 2 ml = 0-D213~x- 2 ~ 0- oqZb _ I 

' I 1-- 20.0 mg of Sr(NO3) 2 carrier is equivalent to 33. 7 mg SrCO3 i--J~ Initial and Date: ___ ):)_~__.__r__,___..1_-s---'ll_~s'""--__ _ 

I 
-j 

- -~'½i~ l -- --~-4., ___ ___c__ -·-- -- -- - ·-- .,. - - - --- ·----- ---

Read and Understood By 

Signed Signed 

I 

...,vuimuea on Page 

I 
: --1 

__j 
I 
I -7 
I o/ 0 01711 

0..J t~~ I 
T loate ! 

l 
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I BETA STANDARD SOLUTION 
Radionuclide 
Half Life: 
Catalog No.: 
Source No.: 

C-14 

5730 ± 40 years 

7014 

407-124-2 

Description of Solution 
a. Mass of solution: 5.0242 

Customer: 

P.O.No.: 

LOCKHEED ENVIRONMENT AL 
06LAB2959 

Reference Date: November 1.5 1992 

Contained Radioactivity: 1.093 

Contained Radioactivity: 40.4 

12:00 PST. 

µCi. 

kBq 

grams. 

b. Chemical form: 
c. Carrier content: 

Benzoic Acid Carboxy-C-14 in 0.lN NaOH 
None added 

d. Density: ' I l.002 J'ml@20°C. 

Radioimpurities 

Radioactive Daughters 

Radionuclide Concentration 

Method of Calibration 

None detected 

None 

0.218 

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

Uncertainty of Measurement 
a. Systematic uncertainty in instrument cah"bration: 
b. Random uncertainty in assay: 
c. Random uncertainty in weighing(s): 

d. Total uncertainty at the 999/4 confidence level: 

NIST Traceability 

±1.8% 

±0.S% 
± 1.0% 

±2.2% 

,. 

µCi/g. 

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

Not~sNuclcar data wire taken from "Table of Radioactive Isotopes", edited by Virginia S. Shirley, 1986. 

2. IPL participates in an NIST measurement assurance program to establish and maintain implicit 
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of 
Standard R.efaence Materials (As in NRC Regulatory Guide 4.15). 

QUALln' CONTROL 

/VIV- 17.J /7C, l. 

ISOTOPE PRODUCT'S LABORATORIES 
1800 North Keystone Street 
Burbank. California 91504 
818 843 - 7000 

.... ,.., ...... ---~ .. ..., ..... ' 

Date Signed 

,,, 0180 
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Notebook No. L-f- 7 ~ 

ISOTOPE WEIGHT DILUTION RECORD 

Isotope: C - I ~ Vendor: ---==1 
......... e....___L ____ _ 

Total Received Activity: i ,oct ~ µ.. L·. Vendor ID: "le 7 - / ;J. -f -~ 

Wt. Received: __ S'_._0_1.....;;._~,.:-- g 

Activity in Units/g: • .l11 5 ~ c... ~ lo 
Activity convened (dpm/g): -f 'if .1 . "t S 1 

NIST Traceab~ Cert. I I"'"' I"-, HJ.: 
Reference Date: / f - ( '5" - 't ? _____ 

dpn,/g Receive Date: __ 11_./__,.i 8-..../...;iG_.L::::,,..___ 

Halflife (Yrs or days) t ½ • 57 3 Cl .r :± u ~ Receiver's Name: .::!"; =, f1\ ;e .- ... 1 .i -,. 

PRIMARY OILUTIONi Balance wt. check done ( 7 · 
a: Source activity: :4 B ::i., J 1 S ~ dpm/g • (if t~ • < 100yr decay to prep. datel 

b: Wt. of Source transfered: · 4 . 9 0 9 S) g 

Diluent used: __ o_._ .... I .... N_, _o___._)t ....... ______ _ 

c: Total diluted weight: __ __._i .a.../ ..a::~ ........ _s.......,...3 ______ g 

d: Activity of dRution (a•b/c): __ a __ o.....,j_3_'/:_7 _____ dpm/g :t_ ~-:l. '7"' 

e: Calculated density of solution: ___ .... l...;..• ...,.c<..;s-=2 ____ g/mL 14M HNo, • 1.1294 ± .0001 g/mLl 

f: Activity by volume =- (d•e): ___ .;i., ... · .... 9 ........ ; _3 ___ 8_8 _____ dpm/mL 

j3-::f14-J.~-\ / Dilution Log Book ID: L,,, L -

Preparation Date: i C / i., / Cf ~ Preparer's Name. ·~ · ---+,-------

SECONDARY OR WORKING LEVEL DILUTION Balance wt. check done fi 7 I , • 

a: Source activity: ___________ ""'"' __ dpm/g • (if t~ • < 100yr decay to prep. detel 

c: Total dDuted weight: 

d: Activity of dilution ___________ dpm/g 

---------- g/mL (4M HN~ • 1.1294 :t .0007 g/mll 

___________ dpm/mL 

Dilution Log Book ID: _____________ _ 0181 
,. 

/"'I ' -· • 
~ 11, ~ ;:ngrl9CI 

I i 
Ollie Data 

.... ,, ··•-~,--, .. -, •!1.~,~~,.---.-,.,~---.---~1-a1,t,1.MI------:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_~_ 



INITIAL STANDARD DILUTION RECORD 

/\_:-: --,-- _-, ---;."i\='c:/:i:,=\::::::::::::=::,::"'::=:;::;::-::::,------ _,,_.- __ ,:.:_,_\< -: :,: :-:_..:_:: 
:·'.•· /Standard lnformatron:-: -- --

' 
Isotope: C-14 Vendor: Isotope Product 

Activity of Standard Received: 1.09 uCi Vendor 1.0. # 

Weight of Standard Received (g): 5.0242 g LAL 1.0. #: AA0114 

Standard Activity (pCi/g): 2.17E+05 oCi/a NIST Traceable 7 Yes 

Halflife in Years or Days: 5730 vrs Certificate #: 407-1.24-2 

Reference Date: 11 /15/92 Preparer's Name: Mark Young 

Date Received: 11 /18/92 

-,\,/,,_:-=-_.,/:_.:::/t=.,_,._.----·-= - :;:c::c-:,,t//==:.:,:::Primary::Dilution>::):-::-':-= _. _.:_.-,_--,-:>-: -_, -,:·_\::-::. -_ :-:-_-:::=,-:::,:-,-,, __ 

Balance Verification?: 

Diluent Used: 

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

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

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

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

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

h. Dilution Logbook 1.0. #: 

Prepared By: --------
Reviewed By: --------

Purity/Cross Check Performed By: --------

Yes 

0.1 N NaOH 

2.17E + 05 pCi/g 

4.90951 g 

116.53 g 

116.3 ml 

9.139E + 03 pCi/g 

1.0020 g/ml 

9.157E+03 pCi/ml 

LAL-93-047..f-23-l 

Preparation Date: --------10/27/93 

Review Date: --------
Check Date: ____ .....,..._Q_l 8 2 



SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

: > \. Dilution· Source Information · · 

Isotope: C-14 

Parent Barcode Number AA0114 

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

Diluted Source Logbook I.D. #: 

Balance Verification?: 

Diluent Used: 

•Diluent: 

• Density of diluent (g/ml): 

a: Parent Specific Activity: 

b: Amount of Source Transferred: 

c: Total amount of Dilution: 

d: Total Volume of Dilution: 

e: Activity of Dilution [a • b / c]: 

f: Activity of Dilution (a • b / di: 

Dilution Logbook I.D. #: 

Prepared By: Agnes Wong 

Preparer Signature: 

Reviewed By: 

Reviewer Signature: 

LAL-93-0474-23-1 

Yes 

0.1 N NaOH 

., '· Dilution· : ·,"" · '· 

Nanopure w/ 1 mg/ml formaldehyde 

1.0006 g/ml 

9.14E+03 pCi/g 

0.70 g 

250.14 g 

250 ml 

2.57E+01 pCi/g 

2.58E+01 pCi/ml 

LAL-9•-0677-18-1 

Preparation Date: 11 /19/94 

Review Date: 

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

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

0183 



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

Isotope: 

Parent Barcode Number 

SECONDARY/WORKING LEVEL 
ST AN,DARD DILUTION RECORD 

Dilution Source Information 

C- tLJ 

4A 0 \lf 
' Vendor or Certificate I.D. # of Parent Standard: 

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

Diluent Used: 

Dilution 

--,N..z.::rtLJ.tc~pui--=.~:;..........:lJJ=°'i...i..::1<¥~-w......;U..~_.:./~t"~-1+-+f=~ {n"" • I_~ ,, J~ 
•Density of diluent lg/ml): rJ /A g/ml 

•Diluent: 

l q 

1 r./ 1 7 I) ., !2::: ,L.a ! r - I l .I(. /~ () 
a: Parent Specific Activity: L-.9 · 2 _.:::.;D(~~__.l[...,;3~t...;;o_' __ ___:::..,c.:;."i";;..;tg~-F-e..;;;Ci~~lt.:.U'-,, __ _ 

i t 

b: Amount of Source Transferred: 

c: Total amount of Dilution: 

d: Total Volume of Dilution: 

e: Activity of Dilution la • b / cl: 

f: Activity of Dilution (a • b / d): 

Dilution Logbook 1.0. #: 

(},?tJ1~ 
;)JO. ( 1 

tJ IA 
7 

~~ ·/0 

g 

g 

ml 

pCi/g 

pCi/ml 

P,epa,ed By: ~ Lt) 0( Preparation Date: 

Reviewed By: ~:& -jtt.1, ~- Review Date: 12)11• h• 
'If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source 

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

U.S. Environmental Protection Agency 
Environmental Mo~itoring Systems Laboratory-las Vegas 

Nuclear Radiation Assessment Division 

Calibration Certificate 

P'rincip•I red;0~clide) Tritium ( H - 3 ) I H•II•"'•( 12. 43 years 

Nominal activ,1y 

Homin•I wolum• 

(110 
I s 

l ( nano eur,., ! 
I ml in •mpoule,bonle numberlL_.:,2:.,:G~Q~G:..,-,.l=-----~ 

Measurement Activity of principal radionuclide 

Useful Life 

Aaivity per vr•"' of lhis aohllion 

I .. -2 .... J-.....9 _ _.I I nano cu,ies I of L , , _ _T.,_r....,1,.,.t_,..,, .... 1..,.m.._ ______ _ 

., Oloo "°"'' P'ST-1 June 3, 19 9 2 

Activity of daughter radionuclide 

The princip•I ac,;,,ny _, •ccomp• nied • I the quoted lime by 

_____ -... II .. ____ cu,_;._, ... I Pe< o••rn 

Total mass of this aol~tion 

I APPROX I 5.0 
Method of measurement ·. 

The activity of the primary solution and this 
dilution were measured by liquid scintillation 
counting. 

Counting efficiencies for both standardizations 
were determined by counting solutions directly 
tracea~le to the National Institute of Standards 
& Technology (NIST). 

becember 1999 
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U.S. DEPARTMENT OF COMMERCE 
National Institute of Standards & Technology 

Gaithersburg, MD 20899 

REPORT OF TRACEABILITY 

U.S. Environmental Protection Agency 
Environmental Monitoring Systems Laboratory 

Las Vegas, Nevada. 

Radionuclide Hydrogen-3 
' 
;· 

Source identification 2606-1, prepared by EMSL 

Source description 

Source mass 

Liquid in 5-mL flame-sealed glass ampoule 

Approximately 5.0 grams 

Hydrogen-3_ iri water Source composition 

Reference time 0700 EST June 3, 1992 

NIST DATA 

Radioactivity concentration 810.5 Bq g·1 

:Expanded uncertainty 0.64 percent <t.2>• 

Photon-emitting impurities None observed <
4
> 

Measuring instrument 41r/3 liquid-scintillation counters 
calibrated with SRM 4926D 

Half life 12.43 ± 0.05 years <S> 

EMSL DATA 

810.3 Bq g·l 

4.3 percent <3> 

None observed 

Liquid-scintillation 
counting 

Difference from NIST -0.05 percent <6> 

For the Director, 

Gaithersburg, MD 20899 
January 1994 

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

•Notes on next page 
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· ____ _ Notebook No. 0 ?2 / 
Continued From Pag: t!/t 

INITIAL STANDARD DILUTION RECORD 

' Standard Information: 

Isotope: ~- 3 Vendor: 

Activity of Standard Received: 

Standard Activity (pCi/g): 2.1 . e.s 

Halflife in Years or Days: rz. · yrs Certificate I: -!..=-.~-__.:.,;..;;..._--1 Uo - 1 

Reference Date: oo ~ J JZ..-. Receiver's Name: -=-~a..-~~.;;._-~ 

Date Received: 

Primary onution 

Balance Verification 7: 

Diluent Used: 

Decay Corrected Standard Activity (pCi/g): 

Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

f fA 

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

f: ~~ed Density of Solution (g/ml) lc / di: 
'9 tJ 

g: Activity of Dilution by Volume (pCi/mL) le • fl: 

J 

q77 7 

0 

Ci/ 

/ml 

h. Dilution Logbook I.D. #: ('. ~w?.~ LA- L-'1 S - 012. -
cl7Cl-~~ . · 

Prepared By: M~L /5. Har~P/eparati_on Date: 1/ 7/~s 
~ I L-P~D -"'1-~""""""----

Reviewed By: ~ ~ Review Date: _...;?-f~7...,,~/Y.5Q~---
Purity/Cross Check Performed By:________ Check Date: _______ _ 

Signed Date C P ~ls- Fi r- si9'\e= 

'--:---------------------'-'-' -- .. - ... --.. - ... _ .. 

0195 
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Notebook No. 6,2.1 

PROJECT 
. 

Jlt-. Continued From Page . 
I 

I I I I I I I I I ' I I I I I I '· 

SECONDARY/WORKING LEVEL 
' 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: 1-\-3 LW 

Parent Barcode Number ~c 51..~9 
~ 

Vendor or Certificate I. D. # of Parent Standard: U,G(o-\ 
·, 

Diluted Source Logbook I.D. #: 1-kl.. - <:)c,; -72-(- l 

Balance Verification?: {e.5 

Diluent Used: ~~w~ 

Dilution 'F:+~ 

~Jw~ ~ --:. 
•Diluent: 

(•; 

•Density of diluent (g/ml): 0·39 "1 \ct'> 

~ c.:/J 
~\" 

a: Parent Specific Activity: Zl.9o 
r' 1 

b: Amount of Source Transferred: 5,D ~ /li}1.i,f 

c: Total amount of Dilution: 4-ooo -~ ... &1.d('J1 

d: Total Volume of Dilution: 

pc .. ·/J ft_ 3/_J_ 2-e: Activity of Dilution 1a•b/c]: z.,.7, e.. 
{ J 

f: ,Activity of Dilution (a•btdl: - -
Dilution Logbook 1.0. #: ~S-72-!- I 4 - \ 

9 7 c,, ¥ Prepared By: Preparation Date: 'a,h.A-1.J.s 
I 

~~ ~/i.y/9~ - -Reviewed By: Review Date: 

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

can be performed without a density conversion. II the diluent changes, a weighted proportion density conversion is necessary. 

Read and Understood By 0196 
-

-.--------------·-' 
___ ., ___ . 

······· -· ··-· ··-·-· ·-···· ·-·--··---
Signed ~- .. 
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PRQJECT_---'-H-'----_,,,,,3:..._-L..J=r~·~~~=~•'~"''_i•_t_,,,~_,~_l~_.l~_ff ____ _ 
Notebook No. a 2 :l I 

• i 

Continued From Page _. __ _ 

SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: ti- 3 4.C~ 

Parent Barcode Number 

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

Diluted Source Logbook I.D. #: 

Balance Verification?: 

Diluent Used: 

Dilution 

•Diluent: 

• Density of diluent (g/mll: D, ~ '777 g/ml 

a: Parent Specific Activity: ~A 1° pCi/J(J.-. L-

b: Amount of Source Transferred: 

c: Total amount of Dilution: 

d: Total Volume of Dilution: L./ 0 o o ml 

e: Activity of Dilution [a • b I cl: .Q. 7 l./ p Ci fKt:,, /.. 6:1-
> 

f: Activity of Dilution (a • b / di: pCi/ml 0::, 

Dilution Logbook I.D. #: q5"" - 72/- //,- I 

Prepared By: Preparation Date: 

Reviewed By: Review Date: 

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

can be performed with.out a density conversion. If the diluent changes, I! weighted proportion density conversion is necessary. 

Heaa ana unaerstooa ~y 

0197 
Signed Date Signed Date 



... 

Description 

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

Nucle11r Radiation Aueument Division 

Calibration Certificate 

,,iflcii,al rod;.onudilH I Tritium ( H - 3 ) I . HaH-hfo( 12.43 years 

Ho1111flal IClivity 

H-...11 ...,ume 
1110 

1 s 
! I nanoeur; .. j 
J ml in •-ulel"bonlc nu-•I._ --:2:..:6~0=6:...._..:l::._ ____ ....,.1 

Measurement Activity of principal radionuclide · 

Useful Life 

I , , 9 ! I nano curt••l°'LT • • _ n t 1 urn 

•• ~oo.._. ,sr-j June 3, 1992 

Activity of daughter r1dionuclide 

T"" 11<iftcipal Kli,rily wa1 •"-1ftied 11 '"" -'ad 1iffi1 by 

____ __.-II .. ____ c.,,_ ...... 1 , .. "1 '" 

°' .............. ftlld...J .. __________ __.1 

Tolll ffllll of this solution 
. . 

I APPROX I 5.0 
Method of measurement·. 

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

-:; traceable to the National Institute of Standards 
-A, Technology (NIST). 

~ half W911inc1 ii WK-•~ by (MSl•lV 

becember 1999 
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·_,--'-_' . I • ·-r-;- :, 
t 0.,-~ ... •,;· .:. :.: ; 
. • .•••. ______ i_; 1..1 

Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

R_emarks 

.. - ... 

The manufacturer sta;es that activities other than that of the principal nuclide 
and of its daughter nuclides, if any, were estimated/known to be: 

.. I,_,_, _n_o_n_e ______________ __,-1 ~e~iatrt~nl .. ----"' .. I of the princip~I activity 

I i21 I less than ( % ( of the principal activity ... _________________ __,_ equal to .., ____ __,_ 

f .. 1_3_1 ________________ __,I ~~s~a\~~n .,I ____ "'.,.I of the principal activity 

The activity of impurity (11 is not (2) is not (3) is not 
included in the quoted figures of the principal activity. 

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

concentration of the principal activity had a standard error (sm) not greater than i I O • 4 % I 
. (The 99.7% confidence limits are given by t(sm) where tis obtained from the student t factor 

for the degree of freedom (n-_1 )). 

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

I+ 2. 9 % I or I- 2. 9 % I 
the overall uncertainty (often called accuracy) is an estimate of the possible. divergence of 
the quoted result from the true value. It is a combination of random error [t(sml] at the 99. 7% 
confidence limits and the worst case estimate of the systematic errors ( + 6 • - 6 • ) 
The overall uncenainty is therefore calculated on the basis of + [t(sm) +c5]. - [t(sm) +c5 ~ 

and is I+ 4 , 3 %1.. I- 4 , 3 % I of the quoted radioactive concentration. . 

This standardization is based on the following assumptions of the principle nuclide. its 
daughter nuclides and impurities (no allowance for error in these assumptions 01 the 
assumption of quoted half-life have been included in the statement .of accuracy above). 

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

Carrier content per gram of solution: Other components: 

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

Preservative: 

Date Certificate Prepared 
0199 

Approval Signature 



I I t ! ~ • -· 

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

. ; Gaithersburg, MD 20899 

REPORT OF TRACEABILITY 

U.S. Environmental Protection Agency 
Environmental Monitoring Systems Laborato-,, 

Las Vegas, Nevada 

Radionuclide 

Source identification 

Source description 

Source mass 

Source composition 

Reference time 

NIST DATA 

Hydrogen-3 

2606-1, prepared by EMSL 

Liquid in 5-mL flame-sealed glass ampoule 

Approximately 5.0 grams 

Hydrogen-3_ iri water 

0700 EST June 3, 1992 

. Radioactivity concentration 810.5 Bq g·1 

Expanded uncenainty 0.64 percent <U>• _ 

EMSL DATA 

810.3 Bq g·1 

4.3 percent (]) 

None observed 

Liquid-scintillation 
counting 

Photon-emitting impurities None observed <4> 

Measuring instrument 4-rr{J liquid-scintillation counters 
calibrated with SRM 4926D 

Ha,lf life 12.43 ± 0.05 years <5> 

Difference from NIST --0.05 percent <6) 

. •· 
~- ,-

For the Director, 

Gaithersburg, MD 20899 
January 1994 

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

•Notes on next page 
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I ! , " - .. 

(I) 

(2) 

(3) 

(4) 

NOTES 

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

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

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

b) gravimetric 
c) calibration of SRM 4926D 
d) background 
e) half life 

0.11 percent 
0.05 percent 
0.29 percent 
0.00 percent 
0.03 percent 

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

Overall uncertainty reported by EMSL 

The limit of detection for photon-emitting impurities is: 

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

cs, Untennser, M.P., Coursey, B.M., Schima, FJ., and Mann, W.B., Int. J. Appl. Radiat. 
Isot., JI. 611 (1980). -

<6> This result demonstrates the traceability of EMSL to NIST, for this measurement, to 
within five percent as specified in the appendix, Traceability Studies. of the EPA-NIST 
interagency agreement of April 1976, as amended. 

For further infonnation call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539. 

n201 



Notebo~k No. 0 ?2 / 
Continued From Pag: µ,4 

INITIAL STANDARD DILUTION RECORD 

.: .. Standard Information: 

Isotope: ,~ _' 3 Vendor: 

Activity of Standard Received: • 11 uCi \. - -- . ,.u. 11 .Yv,1~5 

Weight of Standard Received (g): 5 g LAL I.D. #: 
' ' 

~~/,_~M' 1t~s Standard Activity (pCi/g): 2.1 • ~ I I T Traceable 7 

Halflife in Years or Days: rz. • 4.~ yrs Certificate #: 

Reference· Date: D4oo ~/Jin-- Receiver's Name: 

Date Received: 

Primary Dilution . 

Balance Verification?: 

Diluent Used: 

'\ 
Decay Corrected Standard Activity (pCi/g); 

Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

f fA 

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

f: ~~ Density of Solution (g/m() [c / d]: 't) /.J . . 

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

D Ci/ 

g/ml 

h. Dilution logbook I.D. #: (!.~v..e~ LA--L-;qS-0'7L -

EPA 
-

-

Ac 5'1-3~ 

'/e.s 

ZG~-1 

1-<A>J ~"" ~ e.e...... 

I I r::S /CJ.j r r 

~~0-~'"J(_ . 
Prepared By: ~~L IS. t1m-~P/eparation Date: 1/ ~/~s 

· · ~ · I~- P~v --------
Reviewed By:. ~ W:~·· ~ Review Date: __ --z/.,..._..7_/ .... :J,5'"""'""---

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

Signed Date 

1 



7C1' ,, . Notebook No. ___ _ 
PROJECT _____________ _ Continued From P_age -----

[ __ 
! 
I 
1-

f:. --~ 
t· ---
,. 

r-

. 
SECONDARY /WORKING LF'.:; 

f ...._ , 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: 

Parent Barcode Number 

Vendor or Certificate LO. # of Parent Standard: 

Diluted Source Logbook I.D. #: 

Balance Verification?: 

Diluent Used: 

•Diluent: 

• Density of diluent (g/ml): 

a: Parent Specific Activity: 

b: Amount of Source Transferred: 

c: Total amount of Dilution: 

d: Total Volume of Dilution: 

e: Activity· of .Dilution la • b I cl: 

f: Activity of Dilution (a • b / d): 

Dilution Logbook I.D. #: 

Prepared By:· 

Reviewed By: 

1-l ./:; -t1 -3 C:S MS 

9'S~o7.2/-I 

Dilution 

/ g!ml 

;;,_,, 0 pCi!g 

J~.o g 

j O 0 g 

/ O O ml 

pCi/g 

pCi/ml 

9l/-0(77-7o 

Preparation Date: 

Review Date: 

, /:;,'J /,c 

fo/2.::5 /95 
I 

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

----·-·--i 
! 

__ , 

can be performed without a density conversion. If the diluent changes, a weighted proportion dens,ty conversion is necessary. - . --- -

MeaQ ana unOefSlOOO t:sy 

n20.1 

Signed Dale Signed Date 
---- ---------· -



f. 

'l--i?> 2.4 25 <6 <> 
.._'l, ... :.?~ 

o'v ~ ~IS> rv . ~ 

$12 , JAN 199f ~ 
i:2 REcEJ II _. 

Date: January 26, 1996 ,i;::: VaJ;d/!!D J 
To: Bechtel Hanford lnc.:(technical representative) \~;- l.iJg/n'OII eu/\J 

From: A.T. Kearney, Inc. \~<'c: q,0~ 
Project: 100-FR-3 Round 8 Groundwater '--=_(~ LLOL 6 s I.-
Subject:. Volatiles - Data Package No. LK5893-LAS (SDG No. LK51r9 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK5893-LAS prepared by Lockh~ed 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. 

BOGSF1 11/17/95 Water C CLP Volatiles 

BOGSF4 11 /17 /95 Water C CLP Volatiles 

BOGSG6 11/17/95 Water C CLP Volatiles 

BOGSG7 11 /17/95 Water C CLP Volatiles 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1992a). Appendices 1 through 5 
provide the following information as indicated below: 

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

000001 



1' 

DAT A QUALITY OBJECTIVES 
1' 

• Holding Times 

Analytical holding times were assessed to ascertain whether the holding time 
requirements were met by the laboratory. Preserved water samples must be 
analyzed within 14 days of the date of sample collection. 

If holding times are exceeded, but not by greater than two times 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 two 
times the limit, all associated detected sample results are q'ualified as estimates 
and flagged "J" and all non-detects are rejected and flagged "UR". 

Holding times were met for ail samples. 

• Instrument Calibration and Tuning 

Instrument calibration is performed to establish that the GC/MS instrument is 
capable of producing acceptable and reliable analytical data over a range of 
concentrations. The initial and continuing calibrations results must meet 
validation requirements set by Westinghouse-Hanford (WHC 1992a). An initial 
multipoint calibration is performed prior to sample analysis to establish the linear 
range of the GC/MS instrument. Continuing calibration checks are performed to 
verify that instrument performance is stable and reproducible on a day-to-day 
basis. 

Instrument calibration and tuning are not evaluated under Level C validation. 

• Blanks 

Method blank analyses are conducted to determine the extent of laboratory 
contamination introduced through sampling, sample preparation and analysis. At 
least one acceptable method blank analysis must be conducted for every 20 
samples. No contaminants should be present in the method blank. Analytical 
results for analytes present in any sample at less than five times the 
concentration of that analyte found in the associated blank are qualified as non
detects and flagged "U". Common laboratory contaminants present in samples 
at less than ten times the concentration of that analyte found in the associated 
blank are qualified as non-detects. If a sample result is less than the CRQL and 
is less than five times (or less than ten times for lab contaminants) the highest 
associated blank result, the sample result value is raised to the CRQL level, 
qualified as undetected and flagged "U". Tentatively identified compounds (TIC) 
present in the samples and blanks that are within plus or minus 0. 06 relative 
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retention time units (RRT) of each other are qualified as undetected and flagged 
"U" if the sample concentration is less than five times (or less than ten times for 
common laboratory contaminants) the highest blank concentration. 

All method blank target compound results were acceptable. TIC identifications 
were not reviewed since spectral match comparisons could not be made without 
the raw data, which is not provided in a summary data package. 

Two trip blanks were submitted in this data package. The sample numbers, well 
locations and sampling dates for the blanks are as follows: 

Sample Number 
BOGSG6 
BOGSG7 

Well Location 
199-F7-1 
199-F5~ 1 

Sampling Date 
11/17/95 
11/17/95 

No target compounds were detected in the trip blanks. 

• 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 analyses are performed in duplicate using five 
compounds for which percent recoveries must be within established quality 
control limits. If spike recoveries are outside control limits, detected sample 
results less than five times the spike concentration are qualified as estimates and 
flagged "J". Undetected sample results with spike, recoveries outside control 
limits are qualified as estimates and flagged "UJ". Sample results greater than 
five times the spike concentration require no qualification. 

All matrix spike recovery results were acceptable. 

Surrogate Recovery 

The analysis of surrogate compounds provides a measure of performance for 
individual samples. Matrix-specific surrogate compound recovery control 
windows have been established by the EPA CLP program. When a surrogate 
compound recovery is out of the control window, all positively identified target 
compounds associated with the unacceptable surrogate recoveries are qualified 
as estimates and flagged "J". Undetected compounds with surrogate recoveries 
less than the lower control limit are qualified as having an estimated detection 
limit and flagged "UJ". Samples with surrogate recoveries less than ten percent 
are qualified as estimates and flagged "J" for detects, and rejected and flagged 
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"UR" for nondetects. Undetected compounds with surrogate recoveries greater 
than the upper control limit require no qualification. 

All surrogate recovery results were acceptable. 

• Precision 

Matrix Spike/Matrix Spike Duplicate Samples 

Matrix spike/matrix spike duplicate results provide matrix-specific information on 
the precision of the method for specific target compound classes. Precision is 
expressed by the RPD between the recoveries of duplicate matrix spike analyses 
performed on a sample. For water samples analyzed using the CLP SOW, results 
must be within established RPD limits. If RPD values are out of specification and 
the sample concentration is less than five times the spike concentration, all 
associated sample results are qualified as estimates and flagged "J" for detects 
and "UJ" for non-detects. If RPD values are out of specification and the sample 
concentration is greater than five times the spike concentration, no qualification 
is required. 

All matrix spike/matrix spike duplicate RPDs were acceptable. 

Field Split Samples 

Two sets of field split samples were submitted to LAS, and to Quanterra 
Environmental Services (QES), as shown below: 

LAS Samples 
B0GSF1 
B0GSF4 

QES Samples 
B0GSB1 
B0GS77 

Well Location 
199-F7-1 
199-F5-1 

The results for sample numbers B0GSB1 and B0GS77 are included in summary 
data package W0812-OES. The precision of the field split samples results was 
assessed by determining the RPD between the sample and the split sample and 
comparing the results to the QC criteria. For water samples, if the sample results 
are greater than five times the CRQL, the RPD limit is 20%. If the result for one 
or both samples is less than five times the CRQL but above the CRQL, the RPD 
limit is.±. the CROL. All field duplicate RPDs were acceptable. 
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• System Performance 

Internal Standards Performance 

The evaluation of the internal standards criteria provide a means to assess the 
stability and sensitivity of the GC/MS system on every analysis. Internal 
standard area counts must be within the limits of -50% to + 100% of the most 
recent standard. The retention time of the internal standard must not vary by 
more than + /-30 seconds of the most recent callbration. If area counts for a 
particular internal standards are outside the control limits or the relative retention 
time shift is greater than plus or minus 30 seconds, all associated sample results 
are qualified as estimates and flagged "J" for detects and "UJ'' for non-detects. 
If area counts and retention times are both outside control limits, all non-detect 
sample results associated with that internal standard are rejected and flagged 
"UR". 

Internal standard performance is not reviewed under Level C validation. 

Compound Identification 

The identifications of detected compounds are confirmed to investigate the 
possibility of false positives or false negatives. If a compound was incorrectly 
reported as undetected, the associated result is qualified as detected (no 
qualifier) or as an estimate and flagged "J". If retention time and mass spectral 
criteria are not met, all associated results are qualified as unusable and flagged 
"R". If it is determined that incorrect identifications were made as a result of 
cross-contamination or carryover between analyses, then the affected data are 
qualified as unusable and flagged "UR/R". 

Compound identifications are not reviewed under Level C data validation. 

• Detection Levels 

Reported analytical detection levels are compared against CRQLs to ensure that 
laboratory detection levels meet the CRQL. All reported laboratory detection 
levels were at or below the analyte specific CRQL. 

• Completeness 

Data Package No. LK5893-LAS (SDG No. LK5893) was submitted for validation 
and verified for completeness. The completion percentage was 100%. 
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MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

None found. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validator in compliance with WHC 
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 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 ( i.e., usable for decision-making 
purposes). 
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Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: LK5893 REVIEWER: PB DATE: 01/26/96 PAGE_l_OF_l 
.• 

COMMENTS: No qualifiers assigned 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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VOIATIIE ORGANIC ANALYSIS, WA1ER MA1RIX, (p.efL) 

Proiect: BECHIBL-HANFORD 
Laboratory:· LOCKHEED 
Case: SDG: LKS893 
Sample Number BOGSFl BOGSF4 
Location 199-F7-1 199-F5-1 
Remad:1 Solit Solit 
Sample Date 11/17/95 11/17/95 
AnamisDatc 11/27/95 11/27/95 
Volatile Orn.nic Compound CROL Result Q Result Q 
Chloromethanc 10 10 u 10 u 
Bromomcthanc 10 10 u 10 u 
Vinvl Chloride 10 10 u 10 u 
Chlorocthanc 10 10 u 10 u 
Mcthvlcnc Chloride 10 10 u 10 u 
Acetone 10 10 u 10 u 
Carbon Disulfide 10 10 u 10 u 
1,1-Dichlorocthcnc 10 10 u 10 u 
1,1-Dichloroethane 10 10 u 10 u 
1.2-Dichlorocthcne (total\ 10 10 u 10 u 
Chloroform 10 10 u 10 u 
1.2-Dichloroethanc 10 10 u 10 u 
2-Butanonc 10 10 u 10 u 
1,1,1-Trichloroethanc 10 10 u 10 u 
Carbon Tetrachloride 10 10 u 10 u 
Bromodichloromcthanc 10 10 u 10 u 
L2-Dichloroorooanc - 10 10 u 10 u 
cis-1,3-Dichlorooroocne 10 10 u 10 u 
Trichlorocthcne 10 24 10 u 
Dibromochloromethane 10 10 u 10 u 
1.1,2-Trichlorocthanc 10 10 u 10 u 
Benzene 10 10 u 10 u 
trana-1.3-Dichloropropcnc 10 10 u 10 u 
Bromoform 10 10 u 10 u 
4-Mctnvl-2-pentanone 10 10 u 10 u 
2-Hcnnone 10 10 u 10 u 
Tctrachloroethcne 10 10 u 10 u 
1, 1,2,2-Tctrachloroethane 10 10 u 10 u 
Toluene 10 10 u 10 u 
Chlorobcnzene 10 10 u 10 u 
Ethvlbcmcnc 10 10 u 10 u 
Stvrcnc 10 10 u 10 u 

. Xylene (total) 10 10 u 10 u 

BOGSG6 BOGSG7 
199-F7-1 199-F5-1 
Trio blank Trio blank 
11/17/95 11/17/95 
11/27/95 11/27/95 
Result Q Result Q 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

Result Q Result· Q Result Q Result Q Result 

~ ... ,_ 

Page_l_ of_l_ 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER 

BOGSFl 
Lab Job Name:BECHTEL-HANFORD Contract: I 
Lab Code:LAS . Case No.: SAS No.: SDG No. :L5893 

Matrix: (soil/wa_ter) WATER Lab Sample ID:L5893-13 

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D0477 

Level: (low/med) LOW Date Received:11/21/95 

% Moisture: not dee. O Date Analyzed: 11/27 /95. · 

GC Column:RTXS02.2 

Soil Extract Volume: 

ID: 0.53(mm) 

1. 00 (ML) 

Dilution Factor: 1.00 

Soil Aliquot Volume:· 

CONCENTRATION UNITS: 
CAS NO. COMPOUND 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl chloride 
75-00-3-~-------Chloroethane 
75-09-2---------Methylene chloride 
67-64-1---------Acetone 
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 

(ug/L or ug/Kg) 

75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,l 1-Trichloroethane 
56-23-5---------Carbon Tetrachloride . 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene-
75-25-2--------~Bromoform 
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5----~---Styrene 
1330-20-7-------Xylenes (total) 

FORM I - CLP VOA 

UOOU:14: 

UG/L_ 

10. _u 
10. u 
10. u 
10. u 
10. u 
10.· u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10 .. u 
10. u 
10. u 
24. 
10. u 

u 10 .· . 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 

SAMPLE NO. 

1. 00 (uL) 

Q 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVE~Y IDENTIFIED COMPOUNDS 

Lab Job Name:BECHTEL-HANFORD, Contract: 

CUSTOMER SAMPLE NO. 

I BOGSFl 

Lab Code:LAS Case No.: 

Matrix: (soil/water) WATER . 

Sample wt/vol:· 5.00 (g/ml) ML 

Level: (low/med) LOW 

%. Moisture: not dee. 

GC Column:RTX502.2 

Soil Extract Volume: 

Number TICs Found: 0 

0 

ID: 0. 53 (mm) 

1. 00 (UL) 

SAS No.: SDG No.:L5893 

Lab Sample ID:L5893-13 

Lab File ID: D0477 

Date Received:11/.21/95 

Date Analyzed:11/27/95 

Dilution Factor: 

Soil Aliquot Volume: 

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

1.00 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

l.00(uL) 

Q 

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

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

FB 1/11/q 

FORM I - CLP VOA-TIC 3/90 

007=o. 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER 

Lab Job Narne:BECHTEL-HANFORD I BOGSF4 
Contract: 

Lab Code:LAS Case No.: SAS No.: SDG No. :L5893 

Matrix~ (soil/water) WATER Lab Sample ID:LS893-7 

Sample wt/vol:. 5.00 (g/rnl) ML Lab File ID: D0475 

Level: (low/med) LOW Date Received:11/21/95 

% Moist-µre: not dee. O · Date Analyzed:11/27/95 

GC Column:RTX502.2 .ID: . 0.53 (mm) Dilution Factor: 1.00 

Soil Extract Volume: 1.00 (MLr Soil Aliquot Volume: 
.. 

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

74-87-3---------Chlorornethane 10. u 
74-83-9---------Brornomethane 10. u 
75-01-4---------vinyI cFiioriae 10. u 
75-00-3---------Chloroethane 10. u 
75-09-2------~--MetFiyiene cE:Ioriae 10. u 
67-64-1---------Acetone 10. u 
75-15-0---------carEon Disuifiae 10. u 
75-35-4---------1 1 1-DicFiioroetFiene 10. u 
75-34-3---------1,1-Dichloroethane 10. u 
540-59-0--------1 1 2-DicFiioroetFiene { totail 10. u 
67-66-3---------Chloroform 10. u 
107-06-2--------1 1 2-DicFiioroetFiane 10. u 
78-93-3---------2-Butanone 10. u 
71-55-6---------1 1 1 1-Trichloroethane 10. u 
56-23-5---------carEon TetracFiioriae 10. u 
75-27-4---------Brornodichloromethane 10. u 
78-87-5---------1,2-DicnioroErOEane 10 . u 

. 10061-01-5------cis-1 3-DichloroErOEene 10. u 
79-01-6---------Tricnioroetnene 10. u 
124-48-1--------DiEromocniorometnane 10. u 
79-00-5---------1 1 1 1 2~Tr1chloroethane 10. u 
71-43-2---------Benzene 10. u 
10061-02-6------trans-1 1 3-DichloroEroEene 10. u 
75-25-2---------Bromoform 10. u 
·100-10-1- - - - - - - -4-MetFiyI-2-Pentanone 10. u 
591-78-6--------2-Hexanone 10. u 
127-18-4--------Tetracnioroetnene 10. u 
79-34-5---------1 1 1 1 2 1 2-Tetrachloroethane 10. u 
108-88-3--------Toiuene 10. u 
108-90-7--------Chlorobenzene 10. u 
100-41-4--------EtnyIEenzene 10. u 
100-42-5--------styrene 10. u 
1330-20-7-------Xylenes ltotail 10. u 

FORM I - CLP VOA 

. OUOU1.o · 

SAMPLE NO. 

1.00(uL) 

Q 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

. i 

Lab Job Name:BECHTEL7HANFORD Contract: 

CUSTOMER SAMPLE NO . 

I BOGSF4 

Lab Code : LAS' Case No.: 

Matrix: (soil/water) WATER 

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

Level: (low/n:ied) LOW 

%.Moisture: not dee. 

GC Column:RTXS02.2 

Soil Extract Volume: 

Number TICs Found: 0 

·f ,, 

0 

ID: 0. 53 (mm) 

1.00 (uL) 

SAS No.: SDG No.: L5893 

Lab Sample ID:L5893-7 

Lab File ID: D0475 

Date Received:11/21/95 

Date Analyzed:li/27/95 

Dilution Factor: 

Soil Aliquot Volume: 

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

1.00 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

1. 00 (uL) 

Q 
=============== ============================ ======= ============= ======= 

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

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

FORM I - CLP VOA-TIC 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER SAMPLE NO. 

I BOGSG6 I Lab Job Name:BECHTEL-HANFORD Contract: -
Lab Code:LAS Case No.: SAS No.: SDG No.:LS893 

Matrix: (soil/water) WATER Lab Sample ID:LS893-16 

Sample wt/vol: 5.00 (g/rnl) ML Lab File-ID: D0478 

Level: (low/med) LOW Date Received:11/21/95 

% Moisture: not dee. 0 Date Analyzed:11/27/95 

GC Column:RTX502.2 ID: 0.53 (mm) Dilution Factor: 1.00 

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

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

74-87-3---------chioromethane 10. u 
74-83-9---------Bromomethane 10. u 
75-01-4---------VinyI cEioriae 10. u 
75-00-3---------Chloroethane 10. u 
75-09-2---------MetEyiene cEioriae 10. u 
67-64-1---------Acetone 10. u 
75-15-0---------CarEon DisuIIiae 10. u 
75-35-4---------1 1 1-DicEioroetEene 10. u 
75-34-3---------1 1 1-Dichloroethane 10. u 
540-59-0--------1 1 2-DicEioroetnene itotaIJ 10. u 
67-66-3---------Chloroform ·10. u 
107-06-2----.----1 1 2-DicEioroetnane 10. u 
78-93-3---------2-Butanone 10. u 
71-55-6---------1 1 1 1-Trichloroethane 10. u 
56-23-5---------carEon TetracEioriae 10. u 
75-27-4---------Bromodichloromethane 10. u 
78-87-5---------1,2-DicEioroQrOQane 10 . u 
.10061-01-5------cis-l 3-Dichloro2ro2ene 10. u 
79-01-6---------TricEioroetnene 10. u 
124-48-1--------DiEromocEiorometnane 10. u 
79-00-5---------1 1 1,2~Tr1chloroethane 10. u 
71-43-2---~-----Benzene 10. u 
10061-02-6------trans-1 1 3-D1chloro2ro2ene 10. u 
75-25-2---------Bromororm 10. u 
108-10-1--------4-MetEyI-2-Pentanone 10. u 
591-78-6--------2-Hexanone 10. u 
127-18-4----~---TetracEioroetEene 10. u 
79-34-5---------1,1 1 2 1 2-Tetrachloroethane 10. u 
108-88~3--------Toiuene · 10. u 
108-90-7--------Chlorobenzene 10. u 
100-41-4--------EtEyIEenzene 10. u 
100-42-5--------styrene 10. u 
1330-20-7-------Xylenes ~total) 10. u 

~/11}• 
FORM I - CLP VOA 3/9( 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Job Name:BECHTEL-HANFORD Contract: 

CUSTOMER SAMPLE NO. 

I BOGSG6 

Lab Code:LAS Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: · 5. 00 (g/rnl) ML 

Level: (low/n:ied) LOW 

%.Moisture: not dee. 

GC Colurnn:RTX502.2 

Soil Extract Volume: 

Number TICs Found: 

0 

ID: 0.53(mrn) 

1.00 :: (UL) 

0, 

SAS No.: SDG No. :L5893. 

Lab Sample ID:L5893-16 

Lab File TD: D0478 

Date Received:11/21/95 

Date Analyzed:li/27/95 

Dilution Factor: 

Soil Aliquot Volume: 

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

1.00 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

1. 00 (uL) 

Q 
=============== ============================ ======= ============= ======== 

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

10. 
11. 
12. 
13 . 
14. 
15 . 
16. 
17. 
18. 
19 . 
20. 
21. 
22. 
23 . 
24. 
2s~ 
26. 
27. 
28. 
29. 
30. 

. FORM I - CLP VOA-TIC 3/90 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CUSTOMER 

I BOGSG7 
Lab Job Name:BECHTEL-HANFORD Contract: 

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893 

Matrix: (soil/water) WATER Lab Sample ID:LS893-10 

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D0476 

Level: (low/med) LOW Date Received:11/21/95 

% Moisture: not dee. O Date Analyzed:11/27/95 

GC Column:RTX502.2 

Soil Extract Volume: 

ID : 0 • 5 3 (mm) 

1.00 : (ML) 

Dilution Factor: 1.00 

Soil Aliquot Volume: 

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

74-87-3---------Chloromethane 10. u 
74-83-9---------Bromomethane 10. u 
75-01-4---------VinyI cfiiorioe 10. u 
75-00-3---------Chloroethane 10. u 
75-09-2---------Metfiyiene cfiioria:e 10. u 
67-64-1---------Acetone 10. u 
75-15-0---------CarEon Disuifioe 10. u 
75-35-4---------1 1 1-Dicfiioroetfiene 10. u 
75-34-3---------1 1 1-Dichloroethane 10. u 
540-59-0--------1,2-Dicfiioroetfiene (totan 10. u 
67-66-3---------Chloroform 10. u 
107-06~2--------1,2-Dicfiioroetfiane 10. u 
78-93-3---------2-Butanone 10. u 
71-55-6---------1 1 1 1-Trichloroethane 10. u 
56-23-5---------CarEon Tetracfiiorioe 10. u 
75-27-4---------Bromodichloromethane 10. u 
78-87-5---------1,2-DicfiioroQrOQane 10. u 
10061-01-5------cis-1,3-DichloroQrOQene 10. u 
79-01-6---------Tricfiioroetfiene 10. u 
124-48-1--------DiEromocfiiorometnane 10. u 
79-00-5---------1 1 1 1 2-Trichloroethane 10. u 
71-43-2---------Benzene 10. u 
10061-02-6------trans-1,3-DichloroQrOQene 10. u 
75-25-2---------Bromoform 10. u 
108-10-1--------4-MetnyI-2-Pentanone 10. u 
591-78-6--------2-Hexanone 10. u 
127-18-4--------Tetracnioroetfiene 10. u 
79-34-5---------1 1 1,2,2-Tetrachloroethane 10. u 
108-88-3--------Toiuene 10. u 
108-90-7--------Chlorobenzene 10. u 
100-41-4--------EtnyIEenzene 10. u 
100-42-5--------Styrene 10. u 
1330-20-7-------Xylenes (total~ 10. u 

FORM I - CLP VOA 

000020 

SAMPLE NO. 

1. 00 (UL) 

Q 
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LOCKHEED ANALYTICAL LABORATORY 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
'( · CUSTOMER SAMPLE NO. 

I BOGSG7 I Lab Job Narne:BECHTEL-HANFORD Contract: 
'. -

Lab.Code:LAS Case No.: SAS No.: SDG No. :L5893 

Matrix: (soil/water) WATER Lab Sample ID:L5893-10 

Sample wt/vol: 5.00 (g/ml} ML Lab File ID: D0476 

Level: · (low/med} LOW bate Received:11/21/95 

9-
0 Moisture: not dee. 0 Date Analyzed:11/27/95 

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

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

CONCENTRATION UNITS: 
Number TICs Found: 0 (ug/L or ug/Kg) UG/L -

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
=============== ============================ ======= ============= ======= 

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

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

,, 

FORM I - CLP VOA-TIC 

000021. 
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Appendix 4 

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

T.,_ 702-361-0220 800-582-7605 F"'""1c 702-361-8146 ~ 

LOCKHEED MARTIN 

Ms. Joan Kessner 
Bechtel Hanford, Inc .. 
1022 Lee Boulevard 
P.O. Box 969 
Richland, WA 99352 

RE: Log-in No: 
Quotation No: 
Document File No: 
BHI Document Control No: 298 
SAF No.: 
SDG No.: 

L5893 
O400000-B 
1121596 

896-032 
LK5893 

January 3, 1996 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 21 November 1995. 

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples 
designated for nitrate/nitrite analysis were not received in time to meet the analytical holding 
time requirements. The vials for volatile analyses did not contain headspace. 

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 M. Hall at 
(509) 375-4741. 

fB 1/11/9~ 
Oil (I I I 

- •• c... 

000023 



Lockheed Analytical Services · Log-in No.: L5893 
Quotation No.: Q400000-8 

SAF: 896-032 
Document File No.: 1121596 
WHC Document File No.: 298 

SDG No.: LK5893 
Page No.: 1 

"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 Manager or a designee, 
as verified by the following signature." 

kmh 

cc: Client Services 
Document Control 

Sincerely, 

f~/1-U-~ h,I{ 
Kathleen M. Hall 
Client Services Representative 

<JOUU24 



Lockheed Analytical Services 

CASE NARRATIVE 
ORGANIC ANALYSES 

Analytical Method CLP 3/90 ,Volatiles 
~ 

Log-in No.: L5893 
Quotation No.: 0400000-B 

SAF: B96-032 
Document File No.: 1121596 
WHC Document File No.: 298 

SDG No.: LK5893 
Page No.: 5 

This data package contains the volatile organic constituent results for the samples collected 
on November 17, 1995 and received at Lockheed Analytical Services on November 21, 1995. 
The samples and corresponding laboratory numbers can be found .on the Method Blank 
Summary Form IV. 

Sample Delivery Group Number: L5893 

Login Number: L5893 

Analytical Batch 112795-8260 D 1 (water) 

Holding Times 

The samples were analyzed within holding time on November 27, 1995. 

Instrument Tunes, Initial and Continuing Calibrations 

All instrument tunes, initial and continuing calibrations were within QC criteria. 

Surrogate Recoveries 

Surrogate recoveries were within QC limits for all samples. 

Method Blank Results 

Target compounds and tentatively identified compounds (TICsi were not detected in the 
method blank. 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) 

Note: Sample BOGSG6 (L5893-16) was the native sample used for the MS and MSD 
analyzed in this analytical batch. 

Compound recoveries were within QC limits in L5893-16MS and L5893-16MSD. The relative 
percent differences (RPDs) between the Ms· and MSD recoveries were within QC limits. ff!,/ 11 

000+ 
U0002S 



Lockheed Analytical Services 

Internal Standard Results 

Log-in No.: L5893 
Quotation No.: 0400000-B 

SAF: B96-032 
Document File No.: 1121596 
WHC Document File No.: 298 

SDG No.: LK5893 
Page No.: 6 

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

Sample Results 

Target compounds were not detected in the associated client samples except in sample 
BOGSF1 (L5893-13). TICs were not detected in the associated client samples. 

Prepared By: Lydia M. Coleman Dec.ember 27, 1995 

UOOO~o 

P.B,}11! 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (ln0l) 

Nov 21 1995, 02:41 pm · 

.. :Login Number: L5893 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

~=-~~K:.~--~~~P-~~:;;ii;;i:;;;:;:i:i:;;;:i:;:;:;~~iii2i~:;.~~;:;:ii~t.ui:i;lt~l:ilkiii=:.;11;~@;::;;;:i;i~i=::~;;;~iii~~,~;im:1:~¢.:::,_::_,;;;::.::_'.::::':-< __ _ 
L5893-l 
TEMP 4 "SAF 
Location: 157 
water 1 

L5893-2 
TEMP 4 "SAF 
Location: 157 
Water 1 

L5893-3 
TEMP 4 "SAF 
Location: 157 
Water 1 
Water 1 

L5893-4 
TEMP 4 "SAF 
Location: 157 
Water 1 
Water 1 

L5893-5 
TEMP 4 "SAF 
Location: 157 
Water 1 
Water 1 
Water 1 
Water 1 
Water 1 
Water 1 

L5893-6 
TEMP 4 "SAF 
Location: 157 
Water 1 
Water 1 
Water 1 
Water 1 
Water 1 
Water 1 

-_·BQGSF4. 
# B96-032" 

s SCREENING 
.. 

B0GSFl 
# B96-032" 

S SCREENING · 

B0GSF4 
# B96-032" 

s CLP FURNACE 
s CLP ICP 

B0GSFl 
# B96-032" 

s CLP FURNACE 
s CLP .ICP 

B0GSF4 
# B96-032" 

s 300.0 CHLORIDE 
s 300.0 FLUORIDE 
s 300.0 NITRATE 
s 300.0 NITRITE 
s 300.0 PHOSPHATE 
s 300.0 SULFATE 

B0GSFl 
# B96-032" 

s 300.0 CHLORIDE 
s 300.0 FLUORIDE 
s 300.0 NITRATE 
s 300.0 NITRITE 

·S 300.0 PHOSPHATE 
s 300.0 SULFATE 

_ :_· -· -:::11-uov.;;.95 

Hold:15-MAY-96 

17-NOV-95 

Hold:15-MAY-96 

17-NOV-95 

Hold:15-MAY-96 
Hold:15-MAY-96 

17-NOV-95 

Hold:15-MAY-96 
Hold:15-MAY-96 

17-NOV-95 

Hold:15-DEC-95 
Hold:15-DEC-95 
Hold:19-NOV-95 
Hold:19-NOV-95 
Hold:19-NOV-95 
Hold:15-DEC-95 

17-NOV-95 

·Hold:15-DEC-95 
Hold:15-DEC-95 
Hold:19-NOV-95 
Hold:19-NOV-95 
Hold:19-NOV-95 
Hold:15-DEC-95 

Page 1 

21~NOV-95 

21-NOV-95 

21-NOV-95 

21-NOV-95 

21-NOV-95 

21-NOV-95 

26-DEC-95 

26-DEC-95 

26-DEC-9~ 

26-DEC-9~ 

2·6-DEC-9: 

26-DEC-9 

W,,ju (q(p 

O~l w 
1 ( ;).j J-~( 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF. CUSTODY REPORT (lnOl) 

Nov 21 1995, 02:41 pm 

Login Number: L5893 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

. . 

~=~~x::~~~b.~·;,::::::::~::::~~::,:::::f::·::::=:;:::::::~::.:&;::::::R~~~:::'::;:;~~:1::::~:~::=::::::::::::.:::::~-~~=::,:!~:~:::::,1:i:::~:.t::.~::,z:::::::::::::::ii:f::_:t,~-:-:::::.::•:-=:=·- .- -_ 

L5893-7 
TEMP 4 "SAF # 
Location: 157 
Water 1 s 

L5893-8 
TEMP 4 "SAF # 
Location: 157 

L5893-9 
TEMP 4 "SAF # 
I.iocation: 157 

L5893-10 
TEMP 4 "SAF # 
Location: 157 
Water 1 s 

L5893-ll 
TEMP 4 "SAF # 
Location: 157 

L5893-12 
TEMP 4 "SAF # 
Location: 157 

L5893-1·3 
TEMP 4 "SAF # 

. Location: 157 
Water 1 s 

L5893-14 
TEMP 4 "SAF # 
Location: 157 

L5893-15 
TEMP 4 "SAF # 
Location: 157 

L5893-16 
TEMP 4 "SAF # 
Location: 157 
Water 1 s 

B0GSF4 17-NOV-95 
B96-032 11 

CLP 3/90 VOLATILES Hold:Ol._:DEC-95 

B0GSF4 l.7-NOV-95 
B96-032 11 

BOGSF4 17-NOV-95 
B96-032" 

B0GSG7 17-NOV-95 
B96-032 11 

CLP 3/90 VOLATILES Hold:Ol.-DEC-95 

B0GSG7 l.7-NOV-95 
B96-032 11 

BOGSG7 17.;.NOV-95 
B96-032 11 

BOGSF,1 17-NOV-95 
B96-032" 

CLP 3/90 VOLATILES Hold:Ol.-DEC-95 

B0GSFl 17-NOV-95 
B96-032" 

B0GSFl 17-NOV-95 
B96-032" 

B0GSG6 17-NOV-95 
B96-032" 

CLP 3/90 VOLATILES Hold:Ol-DEC-95 

Page 2 

uoou~b 

21-NOV-95 

21.-NOV-95 

21-NOV-95 

21-NOV-95 

21.-NOV-95. 

21-NOV-95 

21-NOV-95 

21-NOV-95 

21-NOV-95 

21.-NOV-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-9:' 

26-DEC-9~ 

26-DEC-9' 

26-DEC-9 

26-DEC-~ 

26-DEC-~ 

. ffi,lul9~ 
A--0 l £ 



L5893-17 
TEM~ 4 
Location: 

L5893-18 
TEMP 4 
Location: 

L5893-19 
TEMP 4 
Location: 
Water 
Water 

L5893-20 
TEMP 4 
Location: 

L5893-21 
TEMP 4 
Location: 

L5893-22 
TEMP 4 
Location: --· 
L5893-23 
TEMP 4 
Location: 

L5893-24 
TEMP 4 
Location: 
Water 
Water 

L5893-25 
TEMP 4 
Location: 

L5893-26 
TEMP 4 
Location: 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Nov 21 1995, 02:41 pm. 

Login Number: L5893 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

BOGSG6 17-NOV-95 21-NOV-95 
"SAF # B96-O32" 

157 

BOGSG6 l.7-NOV-95 21.-NOV-95 
"SAF # B96-032 11 

157 

BOGSF4 17-NOV-95 21-NOV-95 
"SAF # B96-032 11 

157 
1 s GR ALP/BETA LAL-0060 Hold:15-MAY-96 
1 s SR-90 LAL-0196 Hold:15-MAY-96 

BOGSF4 17-NOV-95 21-NOV-95 
"SAF # B96-032" 

157 

BOGSF4 17-NOV-95 21-NOV-95 
"SAF # B96-032" 

157 

BOGSF4 17-NOV-95 21-NOV-95 
"SAF # B96-032" 

157 

BOG5F4 17-NOV-95 21-NOV-95 
"SAF # B96-032" 

157 

BOGSFl 17-NOV-95 21-NOV-95 
"SAF # B96-O32" 

157 
1 s GR ALP/BETA LAL-0060 Hold:15-MAY-96 
1 s SR-90 LAL-0196 Hold:15-MAY-96 

BOGSFl 17-NOV-95 21-NOV-95 
"SAF # B96-032 11 

157 

BOGSFl 17-NOV-95 21-NOV-95 
"SAF # B96-O32 11 

·157 

Page ·3 

uooo~s 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-95 

26-DEC-9:: 

26-DEC-9~ 

26-DEC-9. 

26-DEC-9 

26-DEC-9 

~1\11\D 
@017 



L5893-27 
TEMP 4 
·Locat"ion: 

L5893-28 
TEMP 4 
Location: 

L5893-29 
TEMP 4 
Location: 
Water 
Water 

L5893-30 
· TEMP 4 

J:.,ocation: 
Water 
Water 

L5893-31 
TEMP 4 
Location: 
Filt H20 
Filt H20 -.. 
L5893-32 
TEMP .4 
Location: 
Filt H20 
Filt H20 

L589.3-33 
Location: 
Water 
Water 
Water 
Water 

QI(~ m :.1 u 7f ? ~~ .le ";k 
/!lm! h, ~d '~flf~!\#\Q~} 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (ln0l) 

Nov 21 1995, 02:41 pm 

. Login Number: L5893 
Acco~nt: 596 .. Bechtel Hanford, Inc. * Richland, WA 
ProJect: BECHTEL-HANFORD Bechtel Hanford Project 

"SAF 
157 

"SAF 
157 

"SAF 
157 

1 
1 

"SAF 
157 

1 
1 

"SAF 
157 

15 
15 

"SAF 
157 

15 
15 

1 
1 
1 
1 

BOGSFl 17-NOV-95 
# B96-032 11 

B0GSFl 17-NOV-95 
# B96-032 11 

B0GSF4 17-NOV-95 
# B96-032" 

s C-14 LAL-0209 Hold:15-MAY-96 
s TRITIUM(H3) LAL-0066 Hold:15-MAY-96 

B0GSFl l.7-NOV-95 
# 'B96-0J2H 

s C-14 LAL-0209 Hold:15-MAY-96 
s TRITIUM(H3) LAL-0066 Hold:15-MAY-96 

B0GSF5 
# B96-032 11 

s CLP FURNACE 
s CLP ICP 

B0GSF2 
# B96-032" 

s CLP FURNACE 
s CLP ICP 

REPORT TYPE 

S EDD - DISK DEL. 
S GCMS2 
S. INORG TYPE 2 RPT + 
S RAD RPT TYPE 2 

17-NOV-95 

Hold:15-MAY-96 
Hold:15-MAY-96 

17-NOV-95 

Hold:15-MAY-96 
Hold:15-MAY-96 

21-NOV-95 

Page 4 

Signature: 

Date: 

ouou~o-

21-NOV-95 

21.-NOV-95 

21:..NoV-95 

21.-NOV-95 

21-NOV-95 

21-NOV-95 

21-NOV-95 

26-DEC-9~ 

26-DEC-9~ 

26-DEC-9' 

26-DEC-9 

26-DEC-9 

26-DEC-~ ! 

26-DEC-' 



C 
C 
C 
C 
C,..~ 

'"":' 

Bechtel Hanford, Inc. 

Colle9lor r> 
Al. l.c ,-;--_~('., J i1. . 

Project Designation 
100-FR-3 Groundwater • Round 8 

Ice Chest No. r. 
"1"°fi. 

Shipped To 
Lockheed 

Possible Sample Hazards/Remarks 

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

SAMPLE ANALYSIS 

Sample No. Matrix• 

BOGSF4 w 

BOGSFS w 

---"" . -- -

'F>cfr.<;" 1 ·'--. 

CHAIN OF POSSESSION 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEsf5i, 3 Page_l_of_l_ 

a 

Date Sampled 

1,-,,cy,-
,,.,1.,.-
JI,."' r. -, 

/1·1)•;;.-

Company Contac1 
Bob Reidl 
Sampling Loca1ion 
100 F 

Field Logbook No. 
S F-. L · ,t.,;; <;"'IJ 

Oltsile Properly No. 

Telephone 
15091 372-9641 
SAF No. 
896-032 

Method of Shipment 
Federal Express 
Bill of Lading/Air Bill No. 

Data Turnaround 
0 Priority 

• Normal 

litll w 11/;!,/tti ll/CIC. -O---O£.'-IO- £Jr1 -HA l<"r •1/,o/a f .:..t;o ½ 04b 7 f 3 
Preservation HN03 Cool 4°C 

Type of Container 
PIG PIG 

No. of Container(sl 1 1 

Volume 
1L SOOmL 

ICP M11111- An,on1 IICI 
TAL. AA -F. Cl, SO,, 
Molals-As, PO,, NO,. 
Pb. NO,. 
IUnhltorod) 

Time Sampled 

I 25c-J 'P ;><:.; 

12.Sc., 

.... .,--. 
I --

0S-~ t~ 

HCI HN03 Cool 4°C Cool 4°C 

Gs PIG 

3 5 

40mL 1L 

VOA·TCL Gross 
Alpha, 
Gross 
Bate, 
Sr-90 

·x· .)L" 

IJ vr 11/1"' .,,. 

't° 

G 

1L 

Tritium, 
C-14 

.,,><:::) 

/"ff 

PIG 

20ml 

Activity 
Seen 

'r 

P/G 

1L 
ICP Metal•· 
TAL. />-A 
MIi els-As, 
Pb. 
lfillerodJ 

M1tr1•• SPECIAL INSTRUCTIONS 
Sample analysis for PO., N0 1, ~nd N03 by EPA 300.0 is being requested for 5 • Soil 

Sign/Print Names 

1-R_e_l-in_q_u_is_h_e_d_B..,y----L-_-D_a_t.;.e/T-im-e--,-'i-:_c,_r_..,~,_.....,.iiv-e6l~,....,,..---G,--~..,.....~,----=D,...e-te-/T-:,-im-e/:....,...~-=-~information only. The ERC Contractor acknowledges that the 48-hour holding :~: ::~~m•n• 
..... D __ ...._ ,_.;_,,, J-' -' '-..1 ..,, ,,, ,_h ·- timewillnotbemet . ._.., a.-k 1181 /1~.tLllll:uuA. II IJT/q~ /'f.lVA~ il7r-"Fl Sl • Sludge 
( ) W • Water 

~~,· · 1g.~ ~ - Da'l'emme e> ~OC>. IRecAWA<l By /i De /2te/Time Or.t. PO o • 0,1 ~ ~ ~.,, ~ ~ o· , L· .,....~, ,,,--r- _ ~ The Ac1ivi1y Scan is lot all samples listed on 1his chain of custody. 
, b A_..-_.,,./~- ~ /--.:>A-• ,{ ri. •J./4Nu Y. I /"Cw, i I "J.o/q; ~s: ~:•um Sohds -1 !I Reli!?.9Ui~hed By/.. Dat_e./Time O'i 50 Received 8'1' 1 Date/Time DL • Orum L,qu,ds 

'<1 J }< 1 )A.~A / J( 77A/J,J 1//)d/~,f' ~: ~:~ =-- --Selinqui~l1&d By •· 1 Date/Time Received By Date/Time L • Liquid '= ...._ t°""' V ._ Vegeta11on 

-- ~ 
e~ 
·=~ 

;5Il X - Other c;-_'-.,Uo-~.-~L-:-A-:B~O~R~A~T=-o=R~Y-,r-:R::-_ e-c-e~iv-~-d:-=-~VY ___ ,-----: lJh-:-__ ....._ _____ --:T~i,-:-le __________ ......., ___________________ --:D~a-te-/T:=:-im_e ______ ...__...;;.. ____ ...;! 

L- sEcTroN AM..#'\,..X,U ~L-.~~ c-,A_\J,·1 _ \.\.t,\ '1rf ot·i-•;-' ! 
.....!. FINAL SAMPLE Disposal Me1hod ' Disposed By I Date/Time 

-•,...""'l"'r"l"f"'ll"'\"t 



Page _1_ of _1_ 
Bechtel Hanford, Inc . CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Data Turnaround 

0 Priority 
Coll~tor f Company Contact Telephone • Normal . ~ ,z "2e, I 6 ~f"J...\.&.i..., Bob Raidl (5091 372-9641 

Project Designation Sampling Location SAF No. 
100-FR-3 Groundwater • Round 8 100 F 896-032 

Ice Chest No. 

1-1.olel/\ 
Field Logbook No . Method of Shipment 

s-r~ ~ ·,-..: •,'( ·.<:'I Federal E,cpress 
Shipped To Offsi1e Property No . Bill of Lading/Air Bill No. 
Lockheed ~ !fr 1111<1/4; UJttb-o----Ob'-1.cJ-Oq -H,1,- kt"' t r/J.o/lf, ; ."10 ~6~b 7f3 
Possible Sample Hazards/Remarks Preservation 

, HNO, Cool 4°C HCI HNO, Cool 4°C Cool4°C HN03 

Type of Container PIG PIG Gs PIG G PIG PIG -~ ~ _...., 
No. of Container Isl . 

1 1 3 5 1 1 1 --'l: i,.; 

Special Handling and/or Storage 
Volume 

.... r:: 
Maintain samples between 2°C and 6°C . IL SOOmL 40mL 1 L lL 20mL lL ....,J 

'1""1: 
ICP M11els• An,ons IICI 

VOA•TCL Gross Tritium, Activity tCP Metals• • TAL. AA -F. Cl. SO,. TAL. AA :f"'•i) 
Motols-As, PO, , N0 1• 

Alpha. C-14 Scan 
Motels-As. O"'r, 

SAMPLE ANALYSIS Pb. NO, . Gross Pb. ,cr,. 
IUnf,lurodl Beta. IFilteredl ·U ~ 

Sr-90 

Sample No. Matri,c' Date Sampled Time Sampled 

BOGSFl w I I I , .,, i-· I Jt:. S t· ~ [ x:- ,/"\-) /C 
C 

BOGSF2 w , , ·t? -; ;-- f 1c,<; X C ~ 1'/~/'lt 

C r I I ) 1. · 
X' 

C 
B88~f'~ 80fr5 (i-6 w I I - I ·1 ', f"' / I c.,c, ~ 

~ 1'.-, ,,,.-~· ,,, -- , .. .,..... ~ - \,-
1-'( 

.,... l!/2 :=1/-,; / ' '\ - j , - ,. ' r: 

SPECIAL INSTRUCTIONS Matti•• 

CHAIN OF POSSESSION Sign/Print Names Sample analysis for PO,, N0 1, and N0 3 by EPA 300.0 is being requested for s • S011 

Relinquished ;v Daterr;;jfcr ~~~ <5,e.c. Date/Tinie /YO$" information only. The ERC Contractor acknowledges that the 48-hour holding SE • Sedim~nt 
SO• Solid 

K~- nm- Rfi1,11:.- I JI l't'~ ·~ a~~JJfe-.J 11-,1~r time will not be mel. SL • Sludge 

'~J?..& - - fD?telfirrie - c> Vo/ Received By /2 Date/Time O'l~0 
w • w,,e, 

;I The Ac tivity Scan is for all samples listed on this chain of custody. 0 • 0 ,1 

- -:.. ,, /.? w ~._/ I I -::>L>-9 M- M~ K ~/Po,-, t1/4o4t A • Au 
OS • Orum S o1td1 

eli~; ../J Date/Time O'b fu Received Byf ' Date/Time Dl • Orum L1q wd1 

K . /, . 'K .T;P, J,1 llAo/.-,, T • T11tue 
Wr • W,pe ~- I elinquishe8 ey 'Date/Time Received By DaterTime l • l,qutd 
V • Vegell11on -- X • Othe, 

= q.... LABORATORY Received B~ .R Title Da a/Time - SECTION 5A..- 11 \.._ c_,< '"' lJ~- 11 -2-1 '1:s" ,fl'1') .....0 . ~v 
("', FINAL SAMPLE Disposal Method Disposed By Date/Time 

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



Appendix 5 

Data Validation Supporting Documentation 
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WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

PROJECT: 
VALIDATOR: ?- . 
CASE: 

_l8l CLP Volatiles 

• 

A . 

0 SW-846 8240 
leap columnl 

• 
SAMPLES MATRIX 4 

B CD 

SDG: 

ANALYSES PERFORMED 
0 Sw-846 8260 
!packed column! 

• 
• a.P 

• 

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

D 

0 SW-846 8270 
(cap column! 

• 

E 

0 SW-846 
(packed column! 

D 

(fil) No 

.(@ No 

N/A 
N/A 

Comments: __________________________ _ 

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

Comrnen ts: J Lf do ,u; -Gr PM Moo µ d H ;zO s, crop o o J . 

J 
()00034 

N/A 



WHC-SD-EN-SPP-002, Rev. 2 

GC/HS ORGANIC DATA VALIDATION CHECKLIST 

3. INSTRUMENT TUNING AND CALIBRATION 
Is the GC/MS tuning/performance check acceptable?. 
Are initial calibrations acceptable? ••• 
.. 
Are continuing calibrations acceptable?. 

. • Yes 
••• Yes 

. . . . Yes 

No (]E> 
No(]® 
No (jf}J;) 

Comments:·_· __________________________ _ 

4. BLANKS 

Were laboratory blanks analyzed? .•.• 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? ...• 
Are field/trip blank results acceptable? 
Comments: &o d at, c :/:o 

5. ACCURACY 

. . .• 

. . 
. 
. . 
. . . . 

.. -~ . . No N/A 
. @) No N/A 

. . .(iy) No N/A 
. .@ No N/A 

Were surrogates/System Monitoring Compounds analyzed? ..... @ No N/A 
Are surrogate/System Monitoring Compound recoveries acceptable?~ No N/A 
Were MS/MSD samples analyzed? . . . . . . . . . C@ No N/A 
Are MS/MSD results acceptable? . .. . . • • • . . . • . . . (Yw No N/A 
Comments: ___________________________ _ 

.. 

~ 

I 
l 
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• 

• 
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WHC-SD-EN-SPP-002, Rev. 2 

GC/HS ORGANIC DATA VALIDATION CHECKLIST 

6. PRECISION 
Are MS/MSO RPO values acceptable? 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

•••••••• ~ No N/A 
•• Yes No .. CiuA) 

e ••••••• ~ No N/A .. 

Comments: LAS · Q§S 
Ba;s+=Y BoG,517 
B@5+= I Boe,s.B / 

7. SYSTEM PERFORMANCE 
Were internal standards analyzed? ....•. 
Are internal standard areas acceptable? ... 

Yes 
. Yes 

. . Yes 

No@ 
No@ 
No@]) Are internal standard retention times acceptable? . 

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

8. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
Is compound quantitation acceptable? 

Yes No @ 
Yes No <J!J!:). 

Comments: ___________________________ _ 

9. REPORTED RESULTS AND QUANTITATION LIMITS 
Are results reported for all requested analyses? . . . . . . .(Tu) No N/A 
Are all results supported in the raw data? . . . . Yes No Q!ID 
Do results meet the CRQLs? . . . . . . . . . . . . . . . .(§ No N/A 
Has the laboratory properly identified and coded all TIC? • • • Yes No <NtA) 
Comments: 

~--uuuu36 



Date: 
To: 

1,?JJ, 2526<> 
~t}.; A <19,a 

~'v ~ i!:>IA 
~ 0 

C'\J ._JAN 1996 ~ 
~ \ ~ RECEIVED _ 

January 26, 1996 t;:. Va.fidation f: 
Bechtel Hanford lnc.i(technical representative) ~ log In ~ 

From: 
Project: 

A.T. Kearney, Inc. ~ '. ~~1~1 i;,/·.,0 

100-FR-3 Round 8 Groundwater -----...::--?LLLO\. 1o,, 
( -----Subject: Wet Chemistry - Data Package No. LK5893-LAS (SDG No. LK5893) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK5893-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. · 

B0GSF1 11/17/95 Water C See Notes 1 and 2 

B0GSF4 11 /17/95 Water C See Notes 1 and 2 

Note 1. Requested Method: EPA 300.0 for chloride, fluoride, nitrate, nitrite, sulfate 
and orthophosphate. 

Note 2. Nitrate, nitrite and orthophosphate were analyzed 'for information only' per 
VSR-896-011. 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1992a). Appendices 1 through 5 
provide the following information as indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
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 are assessed to ascertain whether the holding time 
requirements have been met by the laboratory. 1The holding time requirements 
are 28 days for chloride, fluoride and sulfate and two (2) days for nitrate, nitrite 
and orthophosphate. 

000001. 



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

Due to the holding time being exceeded by greater than twice the limit, all 
nitrate results (all detects) were qualfied as estimates and flagged "J". 

Due to the holding time being exceeded by greater than twice the limit, all nitrite 
and orthophosphate results (all non-detects) were rejected and flagged "UR". 

Holding times were met for all other analytes. 

• Instrument Calibration 

Instrument calibration is performed to establish that the instrument is capable of 
producing acceptable and reliable analytical data over q range of concentrations. 
The initial and continuing calibrations are performed according to the associated 
EPA Methods and all results must meet validation requirements set by 
Westinghouse Hanford Company (WHC 1992a). At least one blank and three 
standards are used to establish the instrument calibrations prior to sample 
analysis and the correlation must be greater than or equal to 0.995. Continuing 
calibration checks are performed to verify that instrument performance is stable 
and reproducible on a day-to-day basis. 

Instrument calibration is not evaluated under Level C validation. 

•. Blanks 

Method blank analyses are performed to determine the extent of laboratory 
contamination introduced through sampling, sample preparation and analysis. At 
least one acceptable method blank analysis must be conducted for every 20 
samples. No contaminants should be present in the method blank. All blank 
results must fall below the CROL to be acceptable. 

All method blank results were acceptable. 

00000;'.;.; 



• 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 spi~e recoveries must fall within the range of 75% to 
125%. Samples with a spik~: recovery of less than 30% and a sample value 
below the IDL are rejected and flagged "UR". Samples with a spike recovery of 
30% to 74% and a sample result less than the IDL are qualified "UJ". Samples 
with a spike recovery of greater than 125% or less than 75% and a sample 
result greater than the IDL are qualified "J". Finally, for samples with a spike 
recovery greater than 125% and a sample result less than the IDL, no 
qualification is required. 

All matrix spike recovery results were acceptable. 

Laboratory Control Sample 

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 solid LCS samples are established through 
interlaboratory studies coordinated by a certifying agency (e.g., EPA or an 
independent commercial supplier). If the LCS recoveries are outside the control 
limit and the sample result is greater that the IDL, all sample results must be 
qualified as estimates and flagged "J". If the LCS recoveries are less than the 
control limit and the sample result is less than the IDL, all sample results must be 
flagged "UJ''. If the LCS recoveries are greater than the control limits and the 
sample result is less than the IDL, then no qualification is necessary. 

The performance criteria for aqueous LCS samples are percent recoveries 
between 80% and 120%. Samples with LCS recoveries of less than 50% are 
rejected and flagged "UR/R". Samples with LCS recoveries between 50% and 
79% and a sample value below the IDL are qualified as estimates and flagged 
"UJ". If the LCS recovery is greater than 120% or between 50% and 79% and 
the sample value above the IDL, the result is qualified as an estimate and flagged 
"J". For LCS recoveries greater than 120% and a sample value below IDL, no 
qualification is necessary. 

LCS results are not evaluated under Level C validation. 



• Precision 

Laboratory Duplicate Sampies 

Laboratory duplicate sample analyses are used to measure laboratory precision 
and sample homogeneity. For solid samples, results must be within RPO limits 
of plus or minus 35%. If RPO values are out of specification and the sample 
concentration is greater than five times the CRDL, all associated sample results 
are qualified as estimated 11 J 11 for detects, 11 UJ'' for non-detects. If RPO values 
are plus or minus two times the CRDL and the sample concentration is less than 
five times the CRDL, all associated sample results are qualified as estimated and 
flagged 11 J" for detects and "UJ'' for non-detects. · 

The performance criteria for aqueous laboratory duplicates are an RPO less than 
20% for positive sample results greater than five times the CRDL and plus or 
minus the CRDL for positive sample results less than five times the CRDL. 
Sample results outside the criteria are qualified as estimates and flagged II J 11

• 

All laboratory duplicate results were acceptable. 

Field Split Samples 

Two split sample pairs were submitted to LAS as shown below: 

Sample Number 

BOGSB1 (QES) 
BOGS77(QES) 

Split Sample Number 

BOGSF1 (LAS) 
BOGSF4(LAS) 

Well Location 

199-F7-1 
199-F5-1 

Samples BOGSB1 and BOGS77 were analyzed by Quanterra Environmental 
Services (QES) and reported with SDG W0812-QES. The split sample results 
were compared using the validation guidelines for determining the RPO between 
a sample and its duplicate. The RPO for the fluoride results in split sample pair 
BOGSB1 /BOGSF1 was outside QC limits. Under WHC guidelines, no qualification 
is required. All other results fell within control limits. 

• Detection Levels 

Reported analytical detection levels are compared against CRQLs to ensure that 
laboratory detection levels meet the required criteria. All reported laboratory 
detection levels were below the analyte specific CRQL. 

000004 



• Completeness 

Data Package No. LK5893-,LAS (SDG No. LK5893) was submitted for validation 
and verified for completene'ss. The completion rate was 67%. 

MAJOR DEFICIENCIES 

Due to exceeded holding times, the nitrite and orthophosphate results for all 
samples were rejected and flagged "UR". Rejected data are unusable and should 
not be reported. 

MINOR DEFICIENCIES 

Due to exceeded holding times, the nitrate results in all samples were qualified as 
estimates and flagged "J". Data flagged "J" indicates that the associated 
concentration is an estimate, but under WHC guidelines, the data may be 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, 1988a, EPA Contract Laboratory Program Statement of Work for Organics 
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection 
Agency, Washington, D.C. 

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

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for lnorganics 
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, Multi-media, Multi-Concentration, U.S. Environmental Protection 
Agency,· Washington, D. C. 
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EPA, 1991, EPA Contract Laboratory Program Statement of Work for Organics 
Analyses, Mu/ti-Media, JY!ulti-Concentration, 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. 

WHC, 1992b, Data Validation Procedure for Radiological Analyses, 
WHC-SD-EN-SPP-001, Rev. 2, Westinghouse Hanford Company, 1993. 

EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, U.S. Environmental Protection Agency, Washington, 
D.C. 
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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 WHC 
procedures 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 quantltation 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 (i.e., usable for decision-making 
purposes). 

uoooos 



Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: LK5893 REVIEWER: RBC DATE: 01/26/96 PAGE_1_ OF_1_ 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

Nitrate J B0GSF1, B0GSF4 Exceeded holding 
time 

Nitrite UR B0GSF1, B0GSF4 Exceeded holding 
time 

Orthophosphate UR B0GSF1, B0GSF4 Exceeded holding 
time 

UOOO:iO 



Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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C o· ---

GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/I) 

Project: BECHTEL-HANFORD 
Laboratory: Lockheed 
Case SDG: LK5893 
Sample Number B0GSF1 B0GSF4 
Location 199-F7-1 199-F5-1 
Remarks Spllt Spllt -
Sample Date 11/17/95 11/17/95 
General Chemistry CRDL Result Q Result Q 

Chloride 0.1 15. 2.1 
Fluoride 0.1 0.41 0.073 
Nitrate-N 0.1 21. J 3.3 J 
Nitrite-N 0.1 <0.002 UR <0.002 UR 
Orthophosphate 0.1 <0.020 UR <0.020 UR 
Sulfate 0.1 72. 31. 

Result Q Result Q Result Q Result Q Result a Result Q Result 

Page_1 of_1 

Q Result Q 

- --

' 
•••••T ••-
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LOCKHEED ANALYTICAL SERVICES 

: : ~ample Results 

!Client Sample ID: BOGSFl !Date Collected: 17-NOV-95 

. !Matrix: Water !Date Received: 21-NOV-95 

!Percent Solids: N/A 

] 
r I 

;, 

Chloride mg/l 300.0 15. 0.020 28-NOV-95 30612 

Fluoride mg/L 300.0 0.41 0.10 ~ 08-DEC-95 30613 

Nitrate-N mg/L 300.0 21. 0.020 28-NOV-95 30614 

Nitrite-N mg/L 300.0 < 0.002 0.010 28-NOV-95 30615 

Ortho Phosphate mg/L 300.0 < 0.020 0.10 uR oa-DEC-95 30616 

Sulfate mg/L 300.0 72. 0.10 28-NOV-95 30617 

000013 

L5893-6 

L5893-6 

L5893-6 

L5893-6 

L5893-6 

L5893-6 



LOCKHEED ANALYTICAL SERVICES 

· ; Sample Results 
I 

Client Sample ID: BOGSF4 !Date Collected: 17-NOV-95 

Matrix: Water !Date Received: 21-NOV-95 

!Percent Solids: N/A 

Chloride mg/L 300.0 2.1 0.020 28-NOV-95 30612 

Fluoride mg/L 300.0 0.073 0.10 08-DEC-95 30613 

Nitrate-N mg/L 300.0 3.3 0.020 28-NOV-95 30614 

Nitrite-N mg/L 300.0 < 0.002 0.010 28-NOV-95 30615 

Ortho Phosphate mg/L 300.0 < 0.020 0.10 08-DEC-95 30616 

Sulfate mg/L 300.0 31. 0.10 28-NOV-95 30617 

000014 

L5893-5 

L5893-5 

L5893-5 

L5893-5 

L5893-S 

L5893-5 
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Appendix 4 

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

Tokphooo 70>-361-0220 ·~82-7605 •=-702-361-8146 ~ 

; ;. L.OCKHEED MARTIN 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
1022 Lee Boulevard 
P.O. Box 969 
Richland, WA 99352 

RE: Log-in No: 
Quotation No: 
Document File No: 
BHI Document Control No: 298 

- SAF No.: 
SDG No.: 

L5893 
O400000-B 
1121596 

896-032 
LK5893 

January 3, 1996 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 21 November 1995. 

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples 
designated for nitrate/nitrite analysis were not received in time to meet the analytical holding 
time requirements. The vials for volatile analyses did not contain headspace. 

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 M. Hall at 
(509) 375-4741. 

U000:16 



Lockheed Analytical Services Log-in No.: L5893 
Quotation No.: 0400000-8 

SAF: 896-032 
Document File No.: 1121596 
WHC Document File No.: 298 

SDG No.: LK5893 
Page No.: 1 

"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 Manager or a designee, 
as verified by the following signature." 

kmh 

cc: Client Services 
Document Control 

Sincerely, 

/({Mffi,-_//-~ hi{ 
Kathleen M. Hall 
Client Services Representative 

UU001'7 



Lockheed Analytical Services Log-in No.: L5893 
Quotation No.: 0400000-B 

SAF: 896-032 
Document File No.: 1121596 
WHC Document File No.: 298 

SDG No.: LK5893 
Page No.: 2 

• 

1.' C 

~ASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

WATER 

The routine calibration and quality control analyses performed for this batch include as 
applicable: initial and continuing calibration verification, initial and continuing calibration 
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), and 
duplicate sample(s). 

Preparation and Analysis Requirements 
Two water samples were received for LK5893 and analyzed in batch 11 21 bh for 
selected analytes as requested on the chain of custody. Quality control analysis was 
performed on the following sample: 

Client ID LAL# Method 

BOGSF4 L5893-5 MS, DUP 300.0 Chloride, Fluoride, Nitrate-Nitrogen, 

• 

., 
• 

Nitrite-Nitrogen, Orthophosphate, Sulfate 

Holding Time Requirements 
All samples were analyzed within the method-specific holding time with the exception 
of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were 
received outside of holding time. The associated samples are flagged with an "H". 

Method Blanks 
The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

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

Kay McCann 
Prepared By 

UOOU:lc 

December 15. 1995 
Date 



Bechtel Hanford, lr1c.- CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Page_1_of _1_ 

Data Turnaround 

Coll~tor f Company Contact Telephone 
D Priority 

. V. ,':!'. "'.?e, I 6 F:'"d,\b;.., Bob Raidl 1509) 372-9641 • Normal 

Project Designation Sampling Location SAF No. 
100-FR-3 Groundwater - Round 8 100 F B96-032 

lee Chest No. 
. f-1 ,0 I tP IA 

Field Logbook No. Method of Shipment 

s-r~ f .. :: f- L '/C...·S-'1 Federal Express 

Shipped To Offsite Property No. Bill of Lading/Air Bill No. 
Lockheed I-WA- !Ir 11/!11/q, lUt:'l&-n-ob'-f.d-OC/ ~ 1<r 11/;.o/•'ff" ;qo .'..t64b 1f.3 
Possible Sample Hazards/Remarks 

Preservation Cool 4·0 c HN03 HCI HN03 Cool 4°C Cool 4°C HN03 

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

No. of Container(sl ·••= -1 1 3 5 1 1 1 ~ i'Ja-.J 

Special Handling and/or Storage ~ -Volume ~ 
Maintain samples between 2°C and 6°C. lL SOOmL 40mL lL 1 L 20ml lL £:1 ~ 

ICP Metals· Anions IICI VOA-TCL Gross Tritium, Activity ,., ICP.Metals- ·'-~ 

TAL. AA ,f, Cl, SO,, 
.. ... ~--,,,. (;! 

Alpha, C-14 Scan 
TAL. AA .--~ 

Metals-As, PO,, NO,, Metals-As, -., 
SAMPLE ANALYSIS 

•. 
~ ~ Pb. NO,. Gross Pb. '.U ~ 

(Unliltorodl Beta, lfiltorodl 
Sr-90 

Sample No. Matrix' Date Sampled Time Sampled 

BOGSF1 w I I I·, ... , i-·· l!t.'S t" )<J .[ >C ,/'"\-1 /C 
C 

, 

C BOGSF2 k,;- 11/;q/'7,j w I I . ,, 'i ;·- I Jc,<; x· 
C 11·/'l•'f.• 

X 
C 

B98SFS 80&5G-6 w I I·· I '"/ ,, ) /1(.)<: ~ 
F::.. 11' - c- ~• L- - - - ,-- - \...~ 

-K"' - I !/2, ~A, tt I I I / ' '\ - ,, , - r • 

SPECIAL INSTRUCTIONS Matrix• 
CHAIN OF POSSESSION Sign/Print Names Sample analysis for P04, N0 2, and N03 by EPA 300.0 is being requested for s • S011 

Relinquished Br .... Dole/Tin:J,.,.. I ~ztt~~ Dale/Time IYos information only. The ERC Contractor acknowledges that the 48-hour holding SE .a Sedimcrit 

time will not be mtlt. 
SO • Sohd 

tr.~ nM- Rn•1,1~- I 110. 1't~~ ·• l:/ ... u~.7'fe-.1 //-17-?, SL • Sludue 
W • Wate, t~jt~ --- ~Datelrime c> <?"~ "Received By /2 Date/Time O''OilO 0 • Oil 

'D ~ - ':.. ~ B..4/.i~...; /1-ve.>-'i> M- ) /1rtlllvA, . K lf P,?,--1 11/20/t/' 
The Activity Scan is for all samples listed on this chain of custody. A • Air 

\?i 
OS ... Drum Solids 

j eli~ /J Date/Time O'b fu Received Syf ' t>ate/Time DL .. Orum l•Qu,d~ 

-~- , i . 'K.1/,t:;;lkl . ll~o/"'7, T .-. Tissue 
WI., Wipe 

t- I elinquishetl By 'Date/Time Received By Date/Time L .. l1qu1d 
V • Vegetation - X • Other 

~ ·. LABORATO~Y Received B~-~ Title ~ D7e/Time 
SECTION '5 J.-. ..o \ _ _.. C --< \~ (. ,l ii'-..,, I l -2-- l 1 ( rff-t < v 

....C: r-, FINAL SAMPLE Disposal Method ' Disposed By Date/Time 

E; DISPOSITION 

- ----- --



Bechtel Hanford, Inc. 

Colle�or rl 
f-.J • le ,7 �c·, J J1.,. 

Project Designation 
100-FR-3 Groundwater • Round 8 
Ice Chest No. 

Shipped To 
Lockheed 

½Ti, 

Possible Sample Hazards/Remarks 

Special Handling and/or Storage 

u 

CHAIN OF CUSTODY /SAMPLE ANALYSIS 

Company Contact 
Bob Raidl 
Sampling Location 
100 F 
Field Logbook No. 

? FL . /L\<;"9 
Ollsite Property No. 
� n 11/.'!.JIM Wttt:.·-0--0b'"10-oc1 

Preservation HN03 Cool 4 °C 

Type of Container PIG P/G 

No. of Container(sl 1 1 

HCI 

Gs 

3 

REQUES�t, 3 

Telephone 
(509) 37 2·9641 
SAF No. 
B96-032 
Method of Shipment 
Federal Express 
Bill of Lading/Air Bill No. 

Page _1_ of _l_ 

Data Turnaround 
0 Priority 
■ Normal 

� l<'r 11/,.;:,/a f :J.VJO '1 0 '-lb 7 f 3

HN0
3 Cool 4 ° C Cool 4 °C 

P/G G P/G P/G 

5 1 1 

�� 
Maintain samples between 2 °C and 6 °C. 

Volume lL SOOmL 40mL lL 1L 20mL 1L i.i:J·,., 1-------------------------'-----------t-:'.�:-:---:---t-::--�=�-
V

-
O

-
A

-
-T

-
C-L

+-
G

-
ro_ s_s

_-t-----1,- ----11-----t-
,
--
c
.,.

P
.,.

M-
•

-
ta

-
ls

-- -+-----+---
.. 
--1

,i x, ICP Metals- Amons IICI 
TAL. AA •F, Cl, SO,, 
Metals-As, PO,, NO,, Alpha, TAL. AA . !,,....,.

Gross 
Metals-As, -!� 

Tritium, Activity 
C-14 Scan .. 

SAMPLE ANALYSIS Pb. NO,. Pb. ·•-� Beta, (Fil!o,odl 

C 

C 
l\, 
C 

Sample No. 

BOGSF4 

BOGSFS 

- ---- -

Matrix• Date Sampled 

w Jr,1-r )-

w 11·11 "ir 

,,,. ..._ ,._ 
, 

. "----- I I. I ) •:; ,-

Time Sampled 

I 25c-, 

I Z.x_\ 

. .., .,-_ \ . __ .._.. 

(.)�� h-

IUnlrll•••dl 

'(] 

Sr-90 

x.; _)<:' � __.,>CJ y 
)C 

I 
le''( 1,/1.:, l/q; �· 

Y' 

SPECIAL INSTRUCTIONS 
CHAIN OF POSSESSION Sign/Print Names Semple analysis for PO., N0

1
, and N03 by EPA 300.0 is being requested for 

1-R_ e_ l
-

in_q_u
-
is_h_e _d _B_y ___ __,..__D _a _te_/T ___ im

-
e

-
-,

-
'i-: 0-,,...--T_,,R -�""'ii

,...
vv

-
�jl.,..,,, 1i-L-�---.s:;;,

-
:;<:.-c...

-,- -
...,D,-a

-
t

-
e/T

'='"im_e _/:.,...�
-=--ijnformation only. The ERC Contractor acknowledges that the 48-hour holding 

:p g . .pJlh _ k1,C-J.H ........ ld,-r/q.:;
7 

ft':H,:/� A.NJ.:rhv /1-/1--,fl" time will not be met. 

�:, ��tj.� .J' - Dat'emme t:,, fG0.1 'Rec� By 
/ 

Date/Time ()1oO ; ... ��.,.»� A.v.J.,41,- Jl-2D-➔tf y; 1J;t,;m./k--rla,1i1 uh0A1
, Reli�qui�hed By

/. 
Oate'/Time O'i 50 Received By '•· Date/Time 

K f }Jt.MA./k' 77.A/.lJ 1//)(J/t:,,i' 
- �elinquisl'IM By •· 1 Date/Time Received By 
-,_ 
Cl 

Date/Time 

The Aclivity Scan is for all samples listed on this chain of custody. 

Matmc• 

S • Sod 
SE .. Sedimem 
SO• Solid 
Sl m Sludge 
W • Water 
0 • 0,1 

A ,._ Ait 
OS• D,um Solids 
Ot • Drum l•Qu1ds 
T • Tissue 
WI• Wipe 
L • Liq1.J1d 

V " Vegct.1tivn 
X � Othet 

r ·LA BORA TORY Receiv�d �Y 
I 

l,� Title Date/Time 

:�_se_c_r_1o_N __ _._ __ L.::-/v.J/J"\;;;.:;.._,.ui,YJJ--..;..._ _____ �..,l.�,,.,_�n�.;..;;....J,...l1Cl,,.;..;,·' .... \ ,.�J,L.;.,;;_. -·---..,...,..-��-------\.._!l _-t_\ _'1 .... r-lf_o;...;i_:(l..''1"-:' ��-----------, 
-( :'\FINAL SAMPLE Disposnl Method Disposed By I Dilte/Time 
E;' DISPOSITION 



Appendix 5 
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qit; m ·ii u 11i,, ";~ t·:' t<l i 
i "' ~ ~,,,, ff ,ii 1i,, ,,.1 !(,u:11.J,;i,i il 

WHC-SD.-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION A 8 0 D E 
LEVEL: 

PROJECT: / o e1 - F tt-- ~ DATA PACKAGE: L \<- 589. 3 
VALIDATOR: tf26c LAB: Lcvk.h ( w/ DATE: \/1,[cd,. 
CASE: SDG: L ~s~ec ~- L- A-- 5 

ANALYSES PERFORMED 
'£/....Anions/IC • TOC • TOX 0 TPH-418.1 

I 

• Ammonia 0 BOD/COD 0 Chloride 0 Chromium-VI 

0 Sulfate • TDS • TKN 0 Phoephate 

D 0 D D 
·:;. 

SAMPLES/MATRIX 

~OG'SfL/ ( snJ 1-t:. ls'oc, 'S 77) 

~O~SP1. L5/J\,t- ~oc..s~\\ 
I 

\ .. 1~ 

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

Oil end Grease Alkalinity 

• pH 0 NOJN02 

0 D 

D D 

' 

..... @ No N/A 
N/A ls a case narrative present? • • • • • • • • . • ~ No 

Comments: ___________________________ _ 

2. HOLDING TIMES 
Are sample holding times acceptable? 

'Connnents: Y\1\-rcd·<- J V\1·h.-,t '"'· ~l..o:s~L.,d-C? - -----

U(Z 

UOU0:2~ 

~ N/A .. Yes 

V'l}= '"L')( 



t11,(; m ? 1~1 ·f~, ~!~ ·;-i• ,iP'H:i' ,n~ ~, •~,I , 1,r.l '1;. !I,. ~t:11(~ 
WHC-SO-EN-SPP-OO2, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 

Was initial calibration perfonned for all applicable analyses? Yes No 
Are initial calibration resultsiacceptable? •••••••••• Yes No 
Was a'calibration check perfonned' for all applicable analyses? Yes No 

• 
Are calibration check results acceptable? ••••••••••• Yes No 
Comments: ----------------------------

4. BLANKS 

Were laboratory blanks analyzed? 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? •••• 
Are field/trip blank results acceptable? 

. -.~ 
-~ 
• Yes 
• Yes 

No N/A 
No N/A 

~ N/A 
No l!fI) 

Comments: ___________________________ _ 

5. ACCURACY 

Were spike samples analyzed at the required frequency? ••• ~ No N/A 
No N/A 

No~ 
No s;j}j) 

Are spike recoveries accept ab 1 e? • • • • • • • • • • • • • @ 
Were LCS analyses performed at the required frequency? • Yes 
Are LCS recoveries acceptable? •••••••••••• 
Comments: 

•• Yes 

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

6. PRECISION 

Were laboratory duplicate samples analyzed 
at the re qui red frequency? • • . • • • • • • • • 

Are laboratory duplicate sample RPO values acceptable? 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

U0002~ 

• ~ No N/A 
~ No N/A 

•• Yes No !iii) 
• Yes® N/A 



.. 

~ri1~~191 I ~ \ Iii, 11
· ~n~ /Jtni l\~il i':~ jf'!11/ ·j ·1«L""' t' ,t') .. '<••1•1,. 

""'"'·~ r ~., \{t;.!§tJ!i!.fN'-SPP-002. Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

Comments: ~O~SF1-./131 
i 

7. ANALYTE. QUANTITATION 

Was analyte quantitation perfonned properly? ••••••••• Yes No ~ 
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 CRDLs? 

.... ·® No 
•• Yes No 
• • Yes No 

·®No 

N/A 

~ 
N/A 

Comments: ___________________________ _ 



.. ,., -
C 
{\J 
Cil 

SDG: L\< ~~q J 

COMMENTS: 

FIELD SAMPLE ANALYSIS 
ID TYPE 

~OG~fLf \/\ i ~rc..t-r 
Ill d-vZ~ 

'--V l("')r¼il')(.)~<-

~OC..Sr1-
• II 

1111 rrt.. ~ 

V\.-,-\--~ ~ -b~ 

It'> r U. 1:10 kasl)L ,1-1 
V 

VALIDATOR: 

DATE 
SAMPLED 

\ l I 11 /q5 
I 

~ ' 
\\(1,/q5 

I 

'- I 

HOLDING TIME SUMMARY 

-RB(_ DATE: l/11/<iC 

PREP. 
DATE DATE HOLDING 
PREPARED ANALYZED TIME, DAYS 

I l /c..~ }'tS 
l 

i 
\ \ h.Y I 'l5 

I 

J,, 

.... 

ANALYSIS 
HOLDING 
TIME, DAYS 

l 

,J 

2 
I 

-v 

PAGE_L_OF_l__ 

QUALIFIER 

J 
UR 
UR 

~--

v~ 
uR 

:::0 
rt) 

< . 
N 



i"~ 2.A- 2526<.> 
'v"l, A ..?o) 

/,y '3' ~\$) 
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/l' . JAN 1998 ~ 
January 26, 1996 1 f:S RECEIVED I , · ,;: VaJidatt .... 
Bechtel Hanford Company (technical representative) •. ·~\. Log lnon ~:: 
A.T. Kearney, Inc. : 1. 'z., e;. 
100-FR-3 Round 8 .G-.r_o,· undwater '''.· ·· 1.,~ - ,-1 l,J.OL 0 <2, _ _.,,,,, 

lnorganics - Data Package No. LK5893-LAS (SDG No. LK5893)-· --

Date: 
To: 
From: 
Project: 
Subject: 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK5893-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. Per SAF No. 896-032, arsenic and lead were to be analyzed 
by GFAA. All inorganic analytes in SDG No: LK5893 were instead analyzed by 
ICP-MS. 

BOGSF1 11 /17/95 Water C See Note 1 

BOGSF2 11/17/95 Water C See Note 1 

BOGSF4 11 /17/95 Water C See Note 1 

BOGSF5 11 /17/95 Water C See Note 1 

Note 1. Requested Method: CLP/ICP metals, CLP/GFAA arsenic and lead 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1 994) and validation procedures {WHC 1992a). Appendices 1 through 5 
provide the following information as indicated below: 

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

• Holding Times 

Analytical holding times for ICP metals are assessed to ascertain whether the 
holding time requirements were met by the laboratory. The holding time 
requirements are as follows: Samples must be analyzed within six months for all 
ICP metals. · 

Holding time requirements for 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 less than five times 
the highest amount found in any of the associated blanks have had their 
associated values qualified as non-detected and flagged 11 U 11

• Samples with 
concentrations of greater than five times 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 11 UJ 11

, and all positive results within two 
times the absolute value of the blank result are qualified as estimates and 
flagged II J 11

• The qualification is applied only to results generated between the 
associated unacceptable calibration blank and the nearest acceptable blank. 

Level C validation does not include the review of data based on calibration 
blanks. 

Preparation Blanks 

At least one 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 results, 
samples with digestate concentrations (in ug/L) less than five times the 
preparation blank value have had their associated values qualified as non
detected and flagged "U 11

• Samples with concentrations of greater than five 
times the highest blank concentration do not require qualification. 

In the case of negative blank results, if the absolute value exceeds the Contract 
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Required Detection Limit (CRDL), all non-detects are rejected and flagged "UR" 
and all detects that are less than ten times 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 greater than the IDL and less 
than or equal to the CRDL, all non-detects are qualified as estimates and flagged 
"UJ" and all detects less than ten times the absolute value of the blank are 
qualified as estimates and flagged "J". If the sample results are greater than ten 
times the absolute value of the preparation blank, no qualification is necessary. 

Due to the presence of a posjtive preparation blank result, the aluminum result 
for sample number B0GSF4 has been flagged "U". 

Due to the presence of a positive preparation blank result, the iron results for 
sample numbers B0GSF1 and B0GSF4 have been flagged "U". 

Due to the presence of a positive preparation blank result, the zinc results for 
sample numbers B0GSF1 and B0GSF4 have been flagged "U". 

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 less than 30% and a sample value 
below the IDL are rejected and flagged "UR". Samples with a spike recovery of 
30% to 74% and a sample result less than the IDL are qualified "UJ''. Samples 
with a spike recovery of greater than 125% or less than 75% and a sample 
result greater than the IDL are qualified "J". Finally, for samples with a spike 
recovery greater than 125% and a sample result less than the IDL, no 
qualification is required. 

All matrix spike recovery results were acceptable. 

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 which have been prepared together. 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). 
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One liquid LCS is digested and analyzed for each sample batch that contains 
water samples. The results;;a:r~ compared against the control limit of 80-1 20% 
as required by the WHC data. validation guidelines (WHC 1 992a). 

Level C validation does not require the qualification of data based on laboratory 
control sample results. 

• 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 greater than or equal to 50 times the IDL for an analyte and the 
%D is greater than 10%, the associated data is qualified as an estimate and 
flagged "J 11

• 

Level C validation does not require the qualification of data based on serial 
dilution results. 

Field Split Samples 

Four sets of field split samples were submitted to LAS and QES as shown 
below: 

Sample Number Split Sample No. Well Location 

BOGSB1 (QES) BOGSF1 (LAS) 199-F7-1 
BOGSB2(QES) BOGSF2(LAS) 199-F7-1 
BOGS77(QES) BOGSF4(LAS) 199-F5-1 
BOGS78(QES) BOGSF5(LAS) 199-F5-1 

Samples BOG SB 1, BOGSB2, BOGS77 and BOGS78 were analyzed by Quanterra 
Environmental Services (QES) and reported with SDG W0812-QES. The split 
sample results were compared using the validation guidelines for determining the 
RPD between a sample and its duplicate. All results fell within the required 
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control limits. Per SAF No: B96-032, arsenic and lead were to be analyzed by 
GFAA. Arsenic and lead in: SDG No. LK5893 were instead analyzed by ICP-MS 
while all arsenic and lead samples analyzed by OES were analyzed by GFAA. 

• Detection Levels 

Reported detection levels are compared against CRDLs to ensure that laboratory 
detection levels meet the required criteria. All reported laboratory detection 
levels were above the analyte specific CRDL. 

• Completeness 

Data Package No. LK5893-LAS {SDG No. LK5893) was submitted for validation 
and verified for completeness. The completion rate was 100%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

Minor positive preparation blank contamination was reported for three analytes. 
All results were flagged accordingly. All other validated results are considered 
accurate within the standard error associated with the methods. 

REFERENCES 

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

EPA, 1 988a, EPA Contract Laboratory Program Statement of Work for Organics 
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection 
Agency, Washington, D.C. 

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

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

EPA, 1991, EPA Contract Laboratory Program Statement of Work for Organics 
Analyses, Multi-Media, Multi-Concentration, 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. 

WHC, 1992b, Data Validation Procedure for Radiological Analyses, 
WHC-SD-EN-SPP-001, Rev. 2, Westinghouse Hanford Company, 1993. 

EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, U.S. Environmental Protection Agency, Washington, 

D.C. 

OOOOOG 



Appendix 1 

Glossary of Data Reporting Qualifiers 



Qualifiers which may be appli~d by data validators in compliance with WHC 
guidelines 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 (i.e., usable for decision-making 
purposes). 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

,: 

SDG: REVIEWER: ·. DATE: 01 /26/96 PAGE_1_ OF_1_ 
LK5893 RJS : 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Aluminum u B0GSF4 Positive preparation 
blank result 

Iron u B0GSF1, B0GSF4 Positive preparation 
blank result 

Zinc u B0GSF1, B0GSF4 Positive preparation 
blank result 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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INORGANIC ANALYSIS, WATER MATRIX, (ug/L) 

Project: BECHTEL-HANFORD 
Laboratory: Lockheed 
Case SDG: LK5893 
Sample Number BOGSF1 
Location 199-F7-1 
Remarks Solit 
Sample Date 11/17/95 
Inorganic Analvtes CRDL Result a 
Aluminum 200 21.0 u 
Antimonv 60 2.0 u 
Arsenic 10 12.5 
Barium 200 46.4 
Beryllium 5 1.0 u 
Cadmium 5 5.0 u 
Calcium 5000 63900 
Chromium 10 4.0 U 
Cobalt 50 6.0 U 
Coooer 25 3.0 U 
Iron 100 20.4 U 
Lead 3 1.0 U 
Magnesium 5000 20500 
Man11anese 15 2.0 U 
Nickel 40 14.0 U 
Potasssium 5000 7420 
Selenium 5 4.8 
Silver 10 3.0 u 
Sodium 5000 59900 
Thallium 10 3.0 u 
Vanadium 50 18.2 
Zinc 20 9.1 U 

BOGSF2 BOGSF4 
199-F7-1 199-F5-1 
Solit Solit 
11/17/95 11/17/95 
Result a Result a 

26.3 23.7 u 
2.0 u 2.0 u 
5.6 2.4 

48.4 31.9 
1.0 u 1.0 u 
5.0 u 5.0 u 

71700 42300 
4.0 U 4.0 U 
6.0 U 6.0 U 
3.0 U 3.0 U 
9.0 U 62.9 U 
1.0 U 1.0 U 

22100 6920 
2.0 U 2.0 U 

14.0 u 14.0 u 
8000 2090 

6.7 3.0 u 
3.0 u 3.0 u 

61700 3930 
3.0 u 3.0 u 

21.4 4.0 U 
3.0 U 12.2 U 

BOGSF5 
199-F5-1 
Solit 
11/17/95 
Result a Result 

21.0 u 
2.0 u 
2.0 u 

34.0 
1.0 u 
5.0 u 

48800 
4.0 u 
6.0 u 
3.0 u 
9.0 u 
1.0 u 

7890 
2.0 u 

14.0 u 
1380 

3.0 u 
3.0 u 

4280 
3.0 u 
4.0 u 
3.0 u 

a Result a Result a Result 

-

a Result 

Page_1_ of_1 

a Result a 
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Lab Name: L.A.S. 

CLP 

l 
INORGANIC ANALYSES DATA SHEET 

CLIENT ID NO. 

BOGSFl 

---------- Contract: BECHTEL 

Lab Code: LOCK Case No.': 1121BH SAS No.: 

Matrix (soil/water): WATER 

SDG No. : L5893W 

Lab Sample ID: L5893-4 

Date Received: 11/21/95 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 
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 21.0 u 
Antimony- 2.0 u 
Arsenic~ 12.5 
Barium 46.4 B 
BeryllI'um 1.0 u 
Cadmium 5.0 u 
Calcium- 63900 
Chromium 4.0 u 
Cobalt 6.0 u 
Copper= 3,0 u 
Iron 20.4 IZ 
Lead 1.0 u 
Magnesium 20500 
Manganese 2.0 u 
Nickel 14.0 u 
Potassium 7420 
Selenium 4.8 B 
Silver 3.0 u 
Sodium-- 59900 
Thallium 3.0 u 
Vanadium- 18.2 B 
Zinc 9.1 $ 

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

U(.nu·· .,;i -:.: 
I \.I ..Jii,<u. 

Q M 

p 
-p -p -p -p -p 
-E p --- -p 

p- :-
p-
-p -p -E p --- -p -p -p -p -p 

E p---- p -p 
p-

Texture: 

Artifacts: 

_JJ04 2~ 



CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

BOGSF2 
Lab Name: L.A.S. ---------- Contract: BECHTEL 

Lab Code: LOCK Case No. : 1121BH 

Matrix (soil/water): WATER 

Level (low/med) : 

%- Solids: 

LOW 

0 

SAS No.: SDG No.: L5893F 

Lab Sample ID: L5893-32 

Date Received: 11/21/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 AlumJ.num 26.3 B p 
7440-36-0 Antimony- 2.0 u p-
7440-38-2 Arsenic - 5.6 B p-
7440-39-3 Barium 48 .4 B p-
7440-41-7 Beryllium 1.0 u p -
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calcium- 71700 p 
7440-47-3 Chromium 4.0 u p -
7440-48-4 Cobalt 6.0 u p - :-
7440-50-8 Copper 3.0 u p -
7439-89-6 Iron 9.0 u p -
7439-92-1 Lead 1.0 u p -

22100 p -7439-95-4 Magnesium u -7439-96-5 Manganese 2.0 p 
7440-02-0 Nickel 14.0 u p-
7440-09-7 Potassium 8000 p 
7782-49-2 Selenium 6.7 - p -
7440-22-4 Silver 3.0 u p -
7440-23-5 Sodium-- 61700 p -
7440-28-0 Thallium'" 3.0 u p-
7440-62-2 Vanadium- 21.4 B p-

7440-66-6 Zinc - 3.0 u p-

-
-
-

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM :t - IN 

. 00001.--1 



Lab Name: L.A.S. 

CLP 

l 
INORGANIC ANALYSES DATA SHEET 

Contract: BECHTEL 

CLIENT ID NO. 

BOGSF4 

----------
Lab Code: LOCK Case No.: 1121BH SAS No.: SDG No.: L5893W 

Lab Sample ID: L5893-3 

Date Received: 11/21/95 

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 
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 23.7 "$ 
Antimony- 2.0 u 
Arsenic - 2 .4 B 
Barium 31.9 B 
Berylllum 1.0 u 
Cadmium 5.0 u 
Calcium- 42300 
Chromium 4.0 u 
Cobalt - 6.0 u 
Copper= 3.0 u 
Iron 62.9 .g Lead 1.0 
Magnesium 6920 
Manganese 2.0 u 
Nickel 14.0 u 
Potasslum 2090 B 
Selenium 3.0 u 
Silver - 3.0 u 
Sodium-- 3930 B 
Thallium 3.0 u 
Vanadium- 4.0 u 
Zinc - 12.2 % 

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

OOUUJL5 

Q M 

p 
-p -p 

p 
p 
p 

E p --- p 
p 
p 
p 
p 

E p --- p 
p 
p 
p 
p 

E p --- p 
p 
p _u 

Texture: 

Artifacts: 

r 



CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

BOGSFS 
Lab Name: L.A.S. 

_______ __;_ __
Contract: BECHTEL 

Lab Code: LOCK Case No.': 1121BH 

Matrix (soil/water}: WATER 

Level (low/med): LOW 

% Solids: 0 

SAS No.: 

--
SDG No. : L5893 F 

Lab Sample ID: L5893-31 

Date Received: 11/21/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 21.0 u 
7440-36-0 Antimony- 2.0 u p 

-

7440-38-2 Arsenic - 2.0 u p 
-

7440-39-3 Barium - 34.0 B p
-

7440-41-7 Beryll"Ium 1.0 u p-
7440-43-;-9 Cadmium 5.0 u p

-

7440-70-2 Calcium- 48800 
-

p 
7440-47-3 Chromium_ 4.0 u p

-

7440-48-4 Cobalt 6.0 u p 
-

,.. 

7440-50-8 Copper 3.0 u p 
-

7439-89-6 Iron 9.0 u p
-

7439-92-1 Lead 1.0 u p-
Magnesium 7890 p

-

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

-

7440-02-0 Nickel 14.0 u p-
7440-09-7 Potassiuiii 1380 B p-
7782-49.-2 Selenium_ 3.0 u p 
7440-22-4 Silver 3.0 u p-
7440-23-5 Sodium-- 4280 B p 
7440-28-0 Thalliuin 3.0 

-

u p 
7440-62-2 Vanadium 4.0 u p-
7440-66-6 Zinc 3.0 u p 

-

-

-

-

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

Si \ \ "'

FORM I - IN 
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Laboratory Narrative and Chain-of-Custody Documentation 
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Lockheed Environmental Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 

T--702-361--0220 800-582-7<05 """'1• 702-361-8146 ~ 

LOCKHEED MARTIN 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
1022 Lee Boulevard 
P.O. Box 969 
Richland, WA 99352 

RE: Log-in No: 
Quotation No:, 
Document File· No: 
BHI Document Control No: 298 
SAF No.: 
SDG No.: 

L5893 
Q400000-B 
1121596 

896-032 
LK5893 

January 3, 1996 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 21 November 1995. 

The temperature of the cooler upon receipt was 4 ° C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples 
designated for nitrate/nitrite analysis were not received in time to meet the analytical holding 
time requirements. The vials for volatile analyses did not contain headspace. 

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 M. Hall at 
(509) 375-4741. 

0000:18 



Lockheed Analytical Services 

". 1 
~ ,I 

·1· "). ' ~. 
l.~ -

Log-in No.: L5893 
Quotation No.: 0400000-8 

SAF: 896-032 
Document File No.: 1121596 
WHC Document File No.: 298 

SDG No.: LK5893 
Page No.: 1 

"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 Manager or a designee, 
as verified by the following signature." 

kmh 

cc: Client Services 
Document Control 

Sincerely, 

lu::~ hR. 
Client Services Representative 

0000:19 
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Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

WATER 

Log-in No.: L5893 
Quotation No.: 0400000-B 

SAF: 896-032 
Document File No.: 1121596 
WHC Document File No.: 298 

SDG No.: LK5893 
Page No..: 3 

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

Preparation and Analysis Requirements 

• Two water samples were received in good condition on November 21, 1995 and 
logged in as L5893. 

• The samples were prepared as LAS Batch 11 21 BHT and analyzed for selected analytes 
as requested on the chain of custody. Sample BOGSF4 (L5893-3) was used for matrix 
spike and duplicate, post-digestion spike and serial dilution. All data flags due to the 
performance of the above-mentioned QC are associated with every sample digested 
with this batch. 

Holding Time Requirements 

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

Method Blanks 

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

Internal Quality Control 

All internal quality control were within· acceptance limits. 

Sample Results 

• For calcium, magnesium and sodium, the Percent Difference of the serial dilution is 
outside the 10% control limit. This may be due to physical interferences. All associated 
analytes are flagged with an "E". 

Hongsheng LI 1 /2/96 

----~ 
Prepared By Date 

000020 



Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

FILTERED WATER 

Log-in No.: L5893 
Quotation No.: Q400000-B 

SAF: 896-032 
Document File No.: 1121596 
WHC Document File No.: 298 

SDG No.: LK5893 
Page No.: 4 

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

Preparation and Analysis Requirements 

• Two water samples were received in good condition on November 21, 1995 and 
logged in as L5893. 

• The samples were prepared as LAS Batch 1121 BHD and analyzed for selected analytes 
as requested on the chain of custody. Sample BOGSF5 (L5093-31) was used for 
matrix spike and duplicate, post-digestion spike and serial dilution. All data flags due 
to the performance of the above-mentioned QC are associated with every sample 
digested with this batch. 

Holding Time Requirements 

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

Method Blanks 

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

Internal Quality Control 

All internal quality control were within acceptance limits. 

Hongsheng LI 1 /2/96 

Prepared By Date 

00002:1 



Bechtel Hanford, Inc. 

Colle<x_or r> 
f.J • /,( ,7 ~c·, J j2,. 

Project Designation 
100-FR-3 Groundwater - Round 8 

Ice Chest No. r. 
') 1i . 

Shipped To 
Lockheed 
Possible Sample Hazards/Remarks 

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

SAMPLE ANALYSIS 

Sample No. Matrix' 

BOGSF4 w 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEsif.5!13 Page_l_of _1_ 

Data Turnaround 

u 

Date Sampled 

11·11 -;,-

Company Contact 
Bob Raidl 
Sampling Location 
100 F 
Field Logbook No. 

~ ~- L · /O<;"lJ 
Oflsite Property No. 
~ \<f 11/,t,/q, IJ/Cf C... -0 .... 0J:,LfC)- cJr1 

Preservation HN03 

Type of Container PIG 

No. of Conteiner(sl 1 

Volume 
lL 

ICP Metals-
TAL AA 
Metals-As, 
Pb. 
(Unfiltered) 

Time Sampled 

I ZSc-1 'P 

Cool 4°C 

PIG 

1 

SOOmL 
An,ons IICI 
-F. Cl, SO,. 
PO,, NO,. 
NO,. 

.... 

x.; 

HCI 

Gs P/G 

3 5 

40mL 1 L 

VOA-TCL Gross 
Alpha, 
Gross 
Beta, 
Sr-90 

.)<:' -~ 

Telephone 
(509) 37 2-9641 
SAF No. 
B96-032 
Method of Shipment 
Federal Express 
Bill of Lading/Air Bill No. 

D Priority 

• Normal 

fl.A l<'r 1 (/,.;q/a f ;,t10 '1 0 4 b 7 f 3 

G 

1L 

Tritium, 
C-14 

.-><:,• 

PIG 

20mL 

Activity 
Scan 

y 

PIG 

lL 
ICP Metals-. 
TAL. AA 
Metals-As; 
Pb. 
(Filleredl 

,a~ 
·., .... ,as; 

-~~ --

,,-,-,~-- /25c.1 )C 
C. 1-B_o_G_s_F_s _____ -+ ___ w __ -+----'---"--':,..._;;-'---t---a....--=:;....;;~---1----+-----+----+----+-----+---~----+----+---~---....J 
C ,,, .... ,. _ _ ..,_ II vr 1,/1.; v~,-, . -- -C ~--~r,..~--~====::t=~==::l=-=!::.~::::f=t=~~====f===¾:===i:±::_µ:1..1.!~u.._-l-_-l-_-l-_ _J__ _ _J__J 
C /1·1)·~,- (.j5"'S, t~ )"' J;cA--S" 7 · '-.._ l<.:- i--='-'-'-~ ........ L-----+-----+-..:....:._;......,__~--t---"=-=a....:..i..._ __ -t-__ -+----+-+--1----+----+----+----i---+-----1----i 
t.,:, 

SPECIAL INSTRUCTIONS 
CHAINOF POSSESSION Sign/Print Nemes Semple analysis for PO., N0 2, and N0 3 by EPA 300.0 is being requested for 

..,R~e-l.-in_q_u.,.is_h_e""'d""B,...y ____ ,__ __ D_a_t_e/T---im-e--,-'t-:-o-,,.-,-~---e--,-1iv-~~-=-~~---~-:;,c.-e----,D,-e-t-e/T"='"im_e_/:_';,:<"_-=-~jnformation only. The ERC Contractor acknowledges that the 48-hour holding 

D 11 - •"- 10-•1• J _, 7 ,~,./~ ., .. n /. -~ time will not be met. a,.-,m - lb.•~• "••4 l f 17,'q.:; ANA..777..... '/-y,-.~{" 
::=: ~~jBy ~ - Defemme c:::>"g"a::>.,l'ReC~ By / Date/Time (.}~du 
·,... ~~~~.;,:.,O' ...,~~~,~~~--"A~~~'Lt._,4(.~~-~~,/l..l./'..:-:;2.o-~~~~\nrJYl'.l·..,_~•Jb~f/4!:..L/, ik~-... la.l.1.l"'.f:u"°111,"t11-...Jljlf.$. J;~~o~,/4-qr.;·'ll. _· _ _J The Activity Scan is for all samples listed on this chain of custody. 

~ I Relinquished By/, .<,.;:; Date/Time 01 50 Received By I Date/Time 

g" k' -,)A.Mil/){ 1/A/J,J 1//JLJ/4,j 
- -SelinquisHbd By --~ 
Cl 
r ·LABORATORY -(., SECTION 

--.(:'\FINAL SAMPLE 
(;, DISPOSITION 

1 Date/Time 

Receiv~d ~ JL 
Disposal Method 

Received By Date/Time 

Title 

c,· A,,... n\... (""' J J ,;, --
Dale/Time 

\!l · 1 \ 11i' ( Di Ti" 
Disposed By I Date/Time 

Matrix• 

S =- Soil 
SE "'" Sediment 
SO a Solid 
SL = Sludge 
W = Water 
0 ~ 011 
A ""Air 
OS ,., Drum Solids 
DL • Drum L1qu1ds 
T ... Tissue 
WI ... W,pe 
l & l1qu1d 
V ,. Vegel dlivn 

X. ~ Other 



7 
Page _1_ of _l_ 

Bechtel Hanford, Inc.- CHAII\I OF CUSTODY /SAMPLE ANALYSIS REQUEST 
Data Turnaround 

Coll~tor f. Company Contact Telephone 
D Priority 

• ~ t"Z-'2e, I b ~f'"h\b::.., Bob Raidl (509) 372-9641 • Normal 

Project Designation Sampling Location SAF No. 
100-FR-3 Groundwater - Round 8 100 F B96-032 
Ice Chest No. 

1-1" l P,/\ 

Field Logbook No. Method of Shipment s'{'~ ~~ ~ L •/c....·t;Y Federal Express 
Shipped To Offsite Property No. Bill of Lading/Air Bill No. 
Lockheed I-WA- lcr llh.,/4f U}Pi(rr1..,,,.0b'-f cJ-Oq .ffA.kf 11/)0/"t'i -~ OJC) ~61-ib 7 f3. 
Possible Sample Hazards/Remarks Preservation HN03 Cool 4°C HCI HN03 Cool 4°C Cool 4°C HN03 

Type of Container 
·¾c,_,' 
~ P/G P/G Gs P/G G P/G P/G -~ f':>,-1': 

No. of Container(s) ii' : 

~ 1 1 3 5 l l l 
,,_ 
~ 

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

Volume 
1L SOOmL 40mL lL 1L 20mL D .,.;J 

lL 
~ 

ICP Metals- Anions UC) VOA-TCL Gross Tritium, Activity ICP Metals- t:_:~ TAL. AA .f, Cl, SO,, TAL. AA'" -
Metals-As, PO,, NO,, Alpha, C-14 Scan 

Metals-As, ,=lea 
SAMPLE ANALYSIS Pb, NO,. Gross Pb. ~~~. 

!Unfiltered) Beta, !Filtered) 
Sr-90 

Sample No. Matrix' Date Sampled Time Sampled 

BOGS Fl w I I I t .-, 1··- IJt.:,S 'f' _)<J [ x:- /'"',) /C 
I 

C 
BOGSF2 le; 11/~/'7,j w / I ·I? 1 ;-- JJc,c; X 

11 n-r-c·- B0G3F3 80G-5 G-6 w II - I ·1 ',) / lo<: =H-t!J6 X' r-
"--:-:- v I½, C 'P....~, €- .,,. ✓- -- -- , .. e--1 - K 

.,... ='A, I I I / I \ ,, . - , . 
~; 
C,~, 

SPECIAL INSTRUCTIONS Matrix• 

CHAIN OF POSSESSION Sign/Print Names Sample analysis for P04, N0 2, and N03 by EPA 300.0 is being requested for s • S011 

Relinquished jy Date/Tim1 ~it~~~ Date/Time /YO$" information only. The ERC Contractor acknowledges that the 48-hour holding SE .. Sediment 

time will not be met. SO• Solid I e• . ...i:::. nm A Rn1.11w-. I 11, /I'm l't~ l?JJJ.~fe-.1 11-17-?r SL • Sludge I 

! ~..t'•i~ - :"D?te-!r-inie c> <r~ Received By /2 Date/Time O'UJO 
W • Water 

i The Activity Scan is for all samples listed on this chain of custody. 0 • 0,1 

~V. ½ Ow.L~ ~ //-.:;>L,-t; K. )ANM- 'J( ~fPbt-1 11/20/tr~ A • Air 
OS .. Orum Sohds 

:.J eli~ /2 Date/Time 01 fu Received By/ ' Date/Time DL '""' Orum Liquids 

"";{ . ;, . 'K.uP,,1,1 . llAo/~, T ... Ti~sue 
WI~ Wipe 

I~ 
elinquishel! By I Oate/Time Received By Date/Time L a l1qu1d - V .. Vcaetat,on - X • Other 

t LABORATORY Received By• ~ Title a Dar/Time 
SECTION 

~- <;'---II\ _ _._ C A. '\-'I· N ir--- 11 · 2.- l '1 t rfl'-t < v 
-C:-, FINAL SAMPLE Disposal Method I Disposed By Date/Time 

~ _ DISPOSITION 
.. 

-
--

- - --



Appendix 5 

Data Validation Supporting Documentation 
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/ ,n,•··w m ,r,, 
11,01 l l 1) 111! 
•.in!~ J.flf- l.i!iit!I 11: ,i 
WHC-SO-EN-SPP-002. Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B © D E 
LEVEL: 

PROJECT: l2->+lI DATA PACKAGE: L'(5893- LAS 
VALIDATOR: '.Rc='!S LAB: Loer\:.hee c\ 

CASE:100-RZ.- ':I. p.c)""'~ s 0W SDG: 

ANALY.SES PERFORMED 
)(_CLP/ICP 0 CU>/GFAA 0 CU>/Hg 0 CU>/Cyanide 

• SW-846/ICP • SW-846/GFAA • SW-846/Hg • sw.ue 
Cysnide 

SAMPLES/MATRIX 

~OC?5F1. Rnr-,~Q 

~a e::,S r= t./. -~0(-:,~f5 
I 

(4 
\.; 

~- DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
ls technical verification documentation present? 
Is a case narrative present? 
Comments: 

DATE: d16IC\<o 
LKS~C\3 

. 

0 0 

• 0 

Wate.r ~~'f'lks\ . ..___, 

.@:) No 

• ~ No 

N/A 
N/A 

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

2. HOLDING TIMES 
Are sample holding times acceptable? 
Comments: Af\ :CC.~ <nett(r 

. . . . . . . . . . . 

A-19 

uooo~~ 

• -~ No 

✓ 

N/A 



f~1 I' 11 ·:ir ~ I "~i ,,, •?.'~ •~, ,l") n 
:,;,H~ ~ ,;J 'r ab~~b,,f!!·N-SPP-002. Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations perfonned on all instrument_s? •••• Yes 
Are initial calibrations acceptable? _ ••••••••••••• Yes 
Are ~CP interference checks ac~eptable? •••••••••••• Yes 
Were ICV and CCV checks performed on all instruments? ••••• Yes 
Are ICV and CCV checks acceptable? . . . . . . . . . . •••• Yes 

No &). 
No 
No 
No 
No 

Conunents: ----------------------------

4. BLANKS 

Were ICB and CCB checks perfonned for all applicable analyses? Yes 
Are ICB and CCB results acceptable? ••• 
Were preparation blanks analyzed? •••• 
Are preparation blank results acceptable? 
Were field/trip blanks analyzed? ••••• 
Are field/trip blank results acceptable? 

Yes 

.@ 
••• Yes 

Yes 
•• Yes 

No 
No 
No N/A 

~i No 
No N/A 

Comments: ___________________________ _ 

G)..2.\1~(c\ Prer ~,2,.,~ J~ + tc+-s {jt(l Fe. } z"J '-'u ,, 

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

. teb 
. . . (fw 
••• Yes 
••• Yes 

No N/A 
No N/A 
No ~ No 

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

ouuozs 



INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? •.•••••••••• 
Are laboratory duplicate samples RPO values acceptable? • 

• ~ No 

• ~ No 

Were ICP serial dilution samples analyzed? •• ••• Yes 
• Yes Are ICP serial dilution %0 value~ acceptable? •••••••• 

Are field duplicate RPO values acceptable? · • • • Yes 
Are field split RPO values acceptable? ••••••••••• 

Comments: fie\d, 'S;V\~±S: (<L\ ?a,~s) 
.§ 

(f) &Ob~:£~ / 806~£ ✓ 
7. FURNACE AA QU,LITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSO values acceptable?. 
Were analytical spikes performed as required?. 
Are analytical spike recoveries acceptable?. 
Was MSA perfonned as required? 
Are MSA results acceptable? 

. Yes 
• Yes 
• Yes 

.• Yes 
. Yes 
• Yes 

No 

No 

No 

No 

No 

No 

No 

No 

N/A 

Comments: __________________________ _ 

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

•• Yes ~ N/A 
•••• Yes No <Jiit;> 

• Yes No · r{J) 
-&b No N/A 

---------------,.-------------

s .,~It-
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C 
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SOG: LK58tJ 3 
COMMENTS: 

SAMPLE ID COMPOUND 

Piw r 4-\ ur?'\ ,·nurh 

~v"C-
1

0 ( -:C:ron 

·-f>r-e.Pc r~ V'\C 

, 

BLANK ANO SAMPLE DATA SUMMARY 

VALIDATOR: J<;}. S OAT E: I ' f c.; I tj (;, PAGE_LoF_L_ 
I I 

RESULT Q RT UNITS 5X lOX SAMPLES Q\.'Atl FJER 
RESULT RESULT AFFECTED 

2 '-f . ,'-{ .JN?>IL. t2.0,7 - [s0b5ft/ \J\ 
z_o.L{/ I l 02. .os 5ooSP,Pf ~ -
(o. 2.~ 3 (. '-( - ~~~?~, F'/ . LA..., 

·-
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CLP 

3 
BLANKS 

Lab Name: L.A.S. 

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

Case No.: 1121BH 

Contract: BECHTEL 

SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

Pr.eparation Blank Concentration Units (ug/L or mg/kg): UG/L_ 

Initial 
Calib. Continuing Calibration 

Blank (ug/L) 
Analyte 

Blank 
(ug/L) C ·1 C 2 C 3 

Aluminum 21.0 U 
Antimony- ====-2 .·o- u 
Arsenic - --=-2.0- U 
Barium - 14.0- U 
Beryllium ====-1.0- U 
Cadmium · --=·5. o- U 
Calcium- 26.0- u 
Chromium ---4.2.- B 
Cobalt - ====-6.0- U 
Copper ___ 3. o= u 
Iron ______ 9. O U 
Lead_..--_ -----::-1.0- U 
Magnesium __ 38.0= U 

· Manganese ___ 2 . O U 
Nickel 14.0- U 
Potassium --520.0- U 
Selenium ===-3.0- U 
Silver - --~3.0- U 
Sodium-- 46.0- U 
Thallium ====-3.0- U 
Vanadium- ___ 4.0- U 
Zinc ______ 3. 0- U 

21.0 -- -2.0 -2.0 -14.0 -- -1.0 -5.0 
26.0 --- -4.0 -6.0 -3.0 -9.0 -1.0 -38.0 -- 2.0 --14.0 

--520.0 --3.0 -3.0 -46.0 -- -3.0 -4.0 -3.0 -

u 21.0 u 21.0 
u -- 2.0-:- u -- 2.0 -u 2.0 u 2.0 -u 14.0 u 14.0 -- - --u 1.0 u 1.0 -u 5.0 u 5.0 
u 26.0 - u 26.0 -- - --u 4.0 u 4.0 -u 6.0 u 6.0 -u 3.0 u 3.0 -u 9.0 u 9.0 -u 1.0 u 1.0 -u 38.0 u 38.0 -- - --u 2.0 u 2.0 -u 14.0 u 14.0 
u --520.0 - u --520.0 -- - --u 3.0 u 3.0 -u 3.0 u 3.0 
u 46.0 - u 46.0 -- -u 3.0 u 3.0 -u 4.0 u 4.0 -u 3.0 u 3.0 -
- -
- -
- -

FORM III - IN 

C 

u - u - u - u - u - u - u - u - u - u - u - u - u - u - u - u - u - u - u - u - u - u -
-
-
-

SDG No.: LS893W 

j_ 

Prepa
ration 
Blank C 

ILMO3.0 



Lab Name: L.A.S. 

CLP 

3 
BLANKS 

--------- Contract: BECHTEL 

SAS No.: Lab Code: LOCK Case No.: 1121BH 

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 21.0 u 21.0 u 21.0 u 21.0 u 
Antimony- -- 2.0-. u -- 2.0 - u -- 2.0 - u -- 2.0 - u 
Arsenic - 2.0- u 2.0 - u 2.0 - u 2.0 - u 
Barium 14.0 u 14.0 - u 14.0 - u 14.0 - u 
Beryllium -- 1.0- u -- 1.0 - u -- 1.0 - u -- 1. 0 - u 
Cadmium 5.0- u 5.0 - u 5.0 - u 5.0 - u 
Calcium- 26.0 u 26.0 - u 26.0 - u 26.0 - u 
Chromium -4.2 - B -- 4.0 - u -- 4.0 - u -- 4.0 - u 
Cobalt - -- 6.0 - u 6.0 - u 6.0 - u 6.0 - u - - - -Copper 3.0 u 3.0 u 3.0 u 3.0 u - - - -Iron 9.0 u 9.0 u 9.0 u 9.0 u - - - -Lead 1.0 u 1.0 u 1.0 u 1.0 u 
Magnesium 38.0- u 38.0- u 38.0- u 38.0- u 
Manganese -- 2.0- u -- 2.0- u -- 2.0- u -- 2.0- u 
Nickel 14.0- u 14 .0- u 14.0- u 14.0 - u 
Potassium --520.0- u --520.0- u --520.0 u --520.0- u -- -- -- - - -- -Selenium 3.0 u 3.0 u 3.0 u 3.0 u 
Silver 3.0 - u 3.0 - u 3.0 - u 3.0 - u 
Sodium __ . 46.0 - u 46 .o- u 46.0 - u 46.0 - u 
Thalli~ -- 3.0 - -- 3.0 u -- 3.0 - u -- 3.0 - u u 
Vanadium- 4.0 - u 4.0 - u 4.0 - u 4.0 - u 
Zinc - - 3.0 - 3.0 - u 3.0 - u 3.0 u u - - - -

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

FORM III - IN 

SDG No.: L5893F 

Pf"l? 

Prepa-
ration 
Blank C M 

21.000 u ~ -- -2.000 u p -2.000 u p 
14.000 u -p -- -1.000 u p -5.000 u p -26.000 u p -- -4 .00.0 u p 

6.000 u -p -3.000 u p -9.000 u p -1.000 u p -38.000 u p -- -2.000 u p -14.000 u p 
--520.000 u p --- -3.000 u p -3.000 u p -46.000 u p -- -3.000 u p -4.000 u p -3.000 u p -

- --
-
-

ILMO3.0 
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~ JAN 1996 ~ 
Date: 
To: 

~ RECEfYED 
January 26, .1996 ~ VaJidafio .... 
Bechtel Hanford, Inc. (technical representative) % lt,g In 'fl /:: 

From: A.T. Kearney, Inc. ; : <'a-"~ o:i0~ 

100-FR-3 Round 8 Groundwater l Cl lLOL 6 '2i \.. Project: 
Subject: Radiochemistry - Data Package No. LK5893-LAS (SDG No. LK5893) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK5893-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. 

BOGSF1 11/17/95 Water C See Note 1 

B0GSF4 11/17/95 Water C See Note 1 

Note 1. Requested Method: Gross alpha/beta, strontium-90, carbon-14 and 
tritium. 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1992b). Appendices 1 through 5 
provide the following information as indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
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 

Holding times are calculated from Chain-of-Custody forms to determine the 
validity of the results. The maximum holding time for radiochemical analyses is 
six months. 

All holding times were acceptable. 

00000:1 



• Instrument Calibration and Performance 

Instrument calibration is pet.formed to establish that the counters used to 
determine radionuclide activities are capable of producing acceptable and reliable 
analytical data. Each count'ing 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. 

Initial and continuing calibrations are not reviewed under Level C validation. 

• Blanks 

Laboratory 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 MDA, the following qualifiers are 
applied: All positive sample results less than five times the highest blank 
concentration are qualified as estimates and flagged "J"; sample results below 
the MDA are elevated to the MDA and qualified as undetected and flagged "U"; 
sample results above the MDA and greater than five times the highest blank 
concentration are not qualified. 

All blank results were acceptable. 

• Accuracy 

Accuracy is evaluated by analyzing distilled water and field 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 co.ntrol sample recovery range is 70% to 130%, while that for a 
matrix spike is 60% to 140%. In addition, samples may be spiked with a 
radiochemical tracer to assist in isolating the radioisotope of interest with the 
yield of the tracer being used in calculating sample activity. The acceptable 
range for tracer recovery is 20% to 105 % . Spike sample results outside the 
above ranges result in associated sample results being qualified as estimates, 
rejected, or not qualified, depending on the activity of the individual sample. 

All accuracy results were acceptable. 

00000~ 



• Precision 

Analytical precision is expressed by the RPD between the recoveries of duplicate 
matrix spike analyses performed on a sample. Precision may also be assessed 
using unspiked duplicate sample analyses. If both sample and replicate activities 
are greater than five times the CRDL and the RPD is less than 35 percent for soil 
samples and 20 percent for water samples, the results are acceptable. If either 
activities are less then five times the CRDL, a control limit of less than or equal 
to two times the CRDL is used for soil samples and less than or equal to the 
CRDL for water samples. If either the original or replicate value is below the 
CRDL, the applicable control limits are less than or equal to the CRDL for water 
samples and less than or equal to two times the CRDL for soil samples. If the 
RPO is outside the applicable control limit, associated results are qualified as 
estimated detects or estimated non-detects. 

All precision results were acceptable. 

Split Samples 

Two sets of field split samples were submitted for analysisas shown below: 

Sample N_umber 

BOGSB1 (QES) 
BOGS77(QES) 

Split Sample No. 

BOGSF1 (LAS) 
BOGSF4(LAS) 

Well Location 

199-F7-1 
199-F5-1 

Samples BOGSB1 and BOGS77 were submitted to Quanterra Environmental 
Services (QES) and analyzed with SDG No. W0812-QES. The split sample 
results were compared using the validation guidelines for determining the RPD 
between a sample and its duplicate. All results fell within the required control 
limits. 

• Detection Levels 

Reported laboratory detection levels are reviewed to ensure that they are at or 
below the CRDL. The MDA was above the CRDL for gross alpha and gross beta 
in sample BOGSF1. Under WHC guidelines, no qualification is required. All 
other reported MDAs were at or below the analyte specific CRDL. 

• Completeness 

Data Package No. LK5893-LAS (SDG No. LK5893) was submitted for validation 
and verified for completeness. The completion rate was 100%. The MDA was 
above the CRDL for gross alpha and gross beta in sample BOGSF1. Under WHC 
guidelines, no qualification is required. 

ooouo~ 



MAJOR DEFICIENCIES .- ; 

None found. 
I' J,. , I 

MINOR DEFICIENCIES 

None found. 

REFERENCES 

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

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

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

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for lnorganics 
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, Multi-media, Multi-Concentration, U.S. Environmental Protection 
Agency, Washington, D.C. 

EPA, 1991, EPA Contract Laboratory Program Statement of Work for Organics 
. Analyses, Multi-Media, Multi-Concentration, 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. 

WHC, 1992b, Data Validation Procedure for Radiological Analyses, 
WHC-SD-EN-SPP-001, Rev. 2, Westinghouse Hanford Company, 1993. 

EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, U.S. Environmental Protection Agency, Washington, 
D.C. 
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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 WHC 
procedures are as follows: 

U Indicates the compound or analyte was analyzed for and not detected 
above the minimum detectable activity (MDA) in the sample. The value 
reported is the sample result corrected for sample dilution and moisture 
content by the laboratory. The data is usable for decision making 
purposes. 

UJ Indicates the compound or analyte was analyzed for and not detected at 
concentrations above the minimum detectable activity (MDA) in the 
sample. ;Due to a QC deficiency identified during the data validation, the 
associated quantitation limit is an estimate, but is usable for decision 
making purposes. 

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, 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. 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY. 

SDG: LK5893 REVIEWER: RBC DATE: 01 /26/96 PAGE_1_0F _j_ 

COMMENTS: No qualifiers assigned. 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

i 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX, (pCi/I) Page_1 of_1 

Project: BECHTEL-HAN FORD 
Laboratory: Lockheed 
Case SDG: LK5893 
Sample Number B0GSF1 B0GSF4 
Location 199-F7-1 199-F5-1 
Remarks Split Split 
Sample Date 11/17/95 11/17/95 
Radiochemistrv CRDL Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 
Gross Alpha 3 5.7 0.9 u 
Gross Beta 4 12.9 53.0 
Strontium-90 2 -0.01 u 24.9 
Carbon-14 200 12 u 41. u 
Tritium 400 400 320 ~~ 

T~.j 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Becht.el Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGSF1 LAL Sample ID: L5893-24 

Date Collected: 17-NOV-95 

Matrix: 

Gross Alpha 
Gross Beta 
STRONT IUM-89, 90 

Water 

12-DEC-95 GR ALP/BETA LAL-006D 30664 
12-DEC-95 GR ALP/BETA LAL-0060-30664 
08-DEC-95 SR-90 LAL-0065_31149-

Date Received: 21-NOV-95 

Login Number: L5893 

5.7 
12.9 
·0.01 U 

3.3 
2.8 
0.28 

4.3 
3.6 
0.49 

~0001.J.. 

C pCi/L 
pCi/L 
pCi/L 



c-14 
H-3 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

'secht~l ·H.anford, Inc. * Richland, IJA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGSF1 

Date Collected: 17-NOV-95 

LAL Sample ID: L5893-30 

Da,te Received: 21-NOV-95 

Login Number: L5893 Matrix: IJater 

06-DEC-95 C-14 LAL-0209 30662 
12-DEC-95 TRITIUM(H3) LAL-0066_30673 

12.V 
400 

82. 
200 

~~ 
0000:1,.;,; 

100 
220 

pCi/L 
pCi/L 



LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, YA 
','-

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGSF4 LAL Sample ID: L5893·19 

Date Collected: 17-NOV-95 

Matrix: 

Gross Alpha 
Gross Beta 
STRONTIUM-89, 90 

Yater 

,,, 

l' 

12-DEC-95 GR ALP/BETA LAL-0060 30664 
12-DEC-95 GR ALP/BETA LAL-0060-3D664 
08-DEC-95 SR-90 LAL-0065_31149-

Date Received: 21-NOV-95 

Login Number: L5893 

0.9 !J 
53.0 
24.9 

1.1 
4.2 
1.5 

O(l()("'·"i •:: J j ,, • .l!. ....... 

1.9 
2.1 
0.47 

pC /L 
pC /L 
pC /L 



c-14 
H-3 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel •.Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGSF4 

Date Collected: 17-NOV-95 

Matrix: Water 

06-DEC-95 C-14 LAL-0209 30662 
12-DEC-95 TRITIUM(H3) LAL-0066_30673 

41. LJ 
320 

LAL Sample ID: L5893·29 

Date Received: 21-NOV-95 

Login Number: L5893 

85. 
200 

100 
220 

pCi/L 
pCi/L 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Lockheed Environmental Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive' Las.Vegas, Nevada 89119-3705 
Telephone 702-361-0220, 800~582-7605 Facsimile 702-361-8146 

'. LOCKHEED MARTI~ 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
1022 Lee Boulevard 
P.O. Box 969 
Richland, WA 99352 

RE: Log-in No: 
Quotation No: 
Document File No: 
BHI Document Control No: 298 
SAF No.: 
SDG No.: 

L5893 
0400000-8 
1121596 

896-032 
LK5893 

January 3, 1996 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 21 November 1995. 

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples 
designated for nitrate/nitrite analysis were not received in time to meet the analytical holding 
time requirements. The vials for volatile analyses did not contain headspace. 

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 M. Hall at 
(509) 375-4741. 

·ooc)o•--: c: I .• - • .lf.i-.) 



Lockheed Analytical Services Log-in No.: L5893 
Quotation No.: 0400000-B 

SAF: 896-032 
Document File No.: 1121596 
WHC Document File No.: 298 

SDG No.: LK5893 
Page No.: 1 

"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 Manager or a designee, 
as verified by the following signature." 

kmh 

cc: Client Services 
Document Control 

Sincerely, 

/(~~-- tu 
Kathleen M. Hall /{ 
Client Services Representative 

. ()(}(1·i 7 0 , ... --~-



Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: L5893 
Quotation No.: Q400000-B 

SAF: 896-032 
Document File No.: 1121596 
WHC Document File No.: 298 

SDG No.: LK5893 
Page No.: 7 

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

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

Holding Time Requirements 

All holding times were met. 

Gas Proportional Counter 

Analytical Method Gross Alpha Beta 

The gross alpha beta analysis was performed using standard operating procedure {SOP), LAL-
91-SOP-0060. The samples were analyzed in workgroup 30664. The instrument calibration 
verification met criteria. The method blank was within QC criteria. The laboratory control 
sample {LCS) recoveries were within QC criteria. The matrix spike (MS) recoveries were 
within QC criteria. The duplicat~ {DUP) recoveries were within QC criteria. The minimum 
detectable activity (MDA) exceeded the reporting detection limit {RDL) due to residue weight 
limitations forcing a volume reduction. The affected samples are flagged with a "C" qualifier. 
No re-analyses were performed. 

Analytical Method Strontium-90 

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0065. The samples were 
analyzed in workgroup 31149. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The LCS recovery was within QC criteria. The DUP 
recoveries were within QC criteria. No re-analyses were performed. 

Liquid Scintillation Counter 

Analytical Method Carbon-14 

The carbon-14 analysis was performed using SOP, LAL-92-SOP-0209. The samples were 
analyzed in workgroup 30662. The instrument calibration verification met criteria. The~ 

OOOOJ8 



Lockheed Analytical Services Log-in No.: L5893 
Quotation No.: 0400000-B 

SAF: B96-032 
Document File No.: 1121596 
WHC Document File No.: 298 

SDG No.: LK5893 
Page No.: 8 

method blank was within QC criteria. The LCS recovery was within QC criteria. The MS 
recovery was within QC criteria. The DUP recoveries were within QC criteria. The quench 
value was within curve limitations. No re-analyses were performed. 

Analytical Method Tritium 

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were 
analyzed in workgroup 30673. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The LCS recovery was within QC criteria. The MS 
recovery was within QC criteria. The DUP recoveries were within QC criteria. The quench 
value was within curve limitations. No re-analyses were performed. 

Yvonne M. Jacoby 
Prepared By 

December 14. 1995 
Date 



Page_l_of _1~ 
Bechtel Hanford, Inc.- CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Data Turnaround 

Colli}t~r f .,. , Company Contact Telephone 
0 Priority 

I 6 V:::-t"J....\b';.., Bob Raid! (5091 372-9641 • Normal 
.. •--"2(; 

Project Designation Sampling Location SAF No. 
100-FR-3 Groundwater - Round 8 100 F B96-032 

Ice Chest No. 

1-1..o l.01.1\ 

Field Logbook No. Method of Shipment 

S-re f .. :: ~ ,! ·/c...·S'I Federal Express 

Shipped To Offsite Property No. Bill of Lading/Air Bill No. 
Lockheed ~ ~r lll!c1l11, U)t'l.(r/"1 .... nt:?40-0q l..ffA. kr 11 /;.oA, ~°70 1-161..{b 7 f.3 
Possible Semple Hazards/Remarks Preservation HNO, Cool 4°C HCI HN03 Cool 4°C Cool 4°C HN03 

Type of Container :~~ 

P/G P/G Gs _P/G G P/G P/G ,d; 
-='-"'-

No. of Container(sl , , 3 5 , , , ~~ . .... 
Special Handling and/or Storage Volume ~~ 

Maintain samples between 2°C and 6°C. 1L SOOmL 40ml 1L 1L 20mL 1L ~11 
sf;; 

ICP Metels- Anions IICI VOA-TCL: Gross Tritium, Activity ICP Metals- ·• 
... - ,- T~-~ 

TAL AA -F. Cl. SO,. 
Alpha, C-14 Scan TAL. .AA .... ~-"""': ! 

SAMPLE ANALYSIS 
Metals-As. PO,, NO,, Metals-As. -- ~-
Pb. NO,. Gross Pb. = ~~=· 
(Unfillered) Beta, (Filtered) 

Sr-90 

Sample No. Matrix• Date Sampled Time Sampled 

BOGSF1 w I I It .. ,( .. IJt:.'S t· ~ f x:-- ,./"\.'. ,.,,<, 

BOGSF2 ~ l'/;q/'fii w , , .,, 1 ;·- //C•S )[ 
C 11-n~-

X' ,- B98Sf'S- 60fr5 G-6 w It' I ""J ~,) I I e;C, :ff~ -C 
.,, .. , ,C"" ~- ./ ' . .... ~ ..... .-,,,. ,c-- \,.., - ,v,. ;;)A, C I I / ' "\. - ,J .. , 1-(' 

N 
' C 

CHAIN OF PO_SSESSION 
SPECIAL INSTRUCTIONS Mauix• 

Sign/Print Names Sample analysis for P04, N02, and N03 by EPA 300.0 is being requested for · .. s • S011 

Relinquished ;y DatefT'.;j.,,,,.. !,d;,i~ ~ DatefTime /VOS" information only. The ERC Contractor acknowledges that the 48-hour holding SE a Sediment 

K,..r-,. ()l'.ll. &fill.I'-- , ,I, l't!.66 time wifl not be met. SO• Solid 

•.. r.l.1.~J.,Lk-.J //-l7~S" SL • Sludge 

Dai:..r,.f,;~ ~-- ..IO~te.frime - c> c:r~ Rec~y /2 Date{Time O'jf)O 
W • Water 

<:~ The Activity Scan is for all samples listed on this chain of custody. 0 - 011 

,V-__¾.._ ·~ R evt-"h~ J/-::,.-"l-'P f M- . 1//AJi, 'K :TrPo,-1 l1/20,,tH A • Air 

~v OS • Orl1rn Sohds 

:J eli~ /2 Date/Time Vi fU Received ~yl ' Date/Time DL • Orum L1quich 

... ~- , ) . ~K.TrPJJ,1 . llAo/"1f' 
T .. Tissue 

WI" Wipe 

....:r-- I elinquishe8 Sy 'OatefTime Received By Date{Time L "" Liquid 
V '"' Vegetation 

-t--,. X .- Other 

<v . LABORATORY Received B~~ Title ~ Dar{Time 

] SECTION . 5A--,J) \ _ _,_ C 1 "\-'\ (.NV--., I I, 2- l '1 f ,f('-t < 
I', FINAL SAMPLE Disposal Method Disposed By Date/Time 

l 
~ 

DISPOSITION 



Bechtel Hanford, Inc. 

Colle<xor r'l 
"}. k ,'7 .,,, . . J ;!... 

Project Designation 0 

100-FR-3 Groundwater - Round 8 

Ice Chest No. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS 

Company Contact 
Bob Raidl 

Sampling Location 
100 F 

Field Logbook No. 

> F=- L . /i..;.,<;'I.J 
Offsite Property No. 

REQUEsi/.5!13 
Telephone 
(509) 372-9641 

SAF No. 
896-032 

Method of Shipment 
Federal Express 

Bill of Lading/Air Bill No. 

Page _1_ of _1_ 

Data Turnaround 

0 Priority 

• Normal 

Shipped To 
Lockheed - \'r 1,;_,.,1t1. wctc., -o~o~·-w- oc-1 -N-A1<r 11/...0/~f ].;,[) '10lfb 7f3 
Possible Sample Hazards/Remarks Preservation 

HN03 Cool 4°C HCI HN03 HN03 

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

No . of Container(s) 
1 1 3 5 1 1 

Special Handling and/or Storage ;:~ 

~M_a_in_t_ai_n_s_a_m_p_l_e_s_b_e_tw_e_en_2_
0
_c_a_n_d_6_

0
_c_. _________ .,_ _______ -t:=-:-:--:--+~-:-:--;:-;:~-----1f----+--1-L_-+_2_o_m_L-4 ___ ~l--1_L_-4-___ -4-___ t;:itr"-..., 

Volume 
1L SOOmL 40mL 1L 

ICP Metals- " 

TAL. AA r ~1 
Metals-As , .-_......,. 
Pb. -"(;.-~ 
!Filtered! 

SAMPLE ANALYSIS 

ICP Metals- An,ons IICI 
VOA -TCL Gross 

TAL. AA -F. Cl, SO, . 

Metals-As. PO., NO _., Alpha, 

Pb. NO, . Gross 
fUnf,lteredl Beta, 

Tritium, Activity 
C-14 Scan 

Sr-90 

Sample No . Matrix' Date Sampled Time Sampled 

BOGSF4 w J,-,,cyl- I 25c-1 'P X, X ' ~ ~ y 
C 
C BOGSFS w ,, -,,~) i 2.x, )C 

C ------ ,,, .... ,. __ 
., C-, 

C t----v------+------+---------'---t-..;......_;;. _____ -t-----+----t---<..:...---1r-'--..:..;.t.-=-f-'CL....--+----+----+---+----+---
.... :){- - vr 1,/1 • I/~,--- --·---

'f\.": A e:,/2-.S ~ 7 · ~ µt-""'.::;......;;;;.........,r:;..-.. ........... __ +------+---'---'----'---'---+--""---"'-~'----t----t----t-+---+---+---~f-----+---+---+----+-- -
/1 ·1 )·;;,- c./5~.f\- 'r° 

SPECIAL INSTRUCTIONS 
Sample analysis for PO,, N0 7, and N03 by EPA 300.0 is being requested for CHAIN OF POSSESSION Sign/Print Names 

1-R-el-in_q_u-is_h_e_d_B_y ____ .___D_a_t_e{T-im-e--, -'i-.-"-,.--~R-~-iv-~~-ji-~--~-:;,c.-e-___ D_a-te_{T_i_m_e_/_'pe,r_......,,.-1 information only. The ERC Contractor acknowledges that the 48-hour holding 

,:t, ~ . .CJ/h ... /iJ,.C-LII...... trl,-r/4~ · ;o RJ/'-/.L£> A.4/i.Hrv /1-/>--,r time will not be met. 

: ~ I ~~~~ ~ --- Date/11me ~ r~~ -Re_c~ By / Date{Time (}QCIO 

~ IIJ-.... g~ /2.<,4 Al,.... .I /-?-~d k ,)/4.KJ,t l,7;;;.,,, 11/~o/47 
~~ Reli~"gui~hed By./. DatefTime 0~ 50 Received By I Date{Time 

r, . j( , )/4,n,ut /k 1/A/J, 1 i!/J/J /4,; 

The Aclivity Scan is for all samples listed on this chain of cus tody . 

- f-i;lelinqui~tfed By ' 1 Date{Time Received By Date{Time - .... 
() 

Matrix• 

S • Soil 
SE • Sediment 
SO• Sol;d 
SL • Sludge 
W • Water 
0 • 0,1 
A a. AH 
OS • Orum Sol,ds 
DL • O,um Liquid s 
T • Tissue 
WI• Wipe 
l .. ltqu,d 
V Vcgc1,1 1on 
X - Othe r 

....!.. LA:~~~~RY Received ~Y , l,h r Tt r \ I Date/Time 

1.. 11-------+---"'-'-~ _____ __._.. ,YJ.J-'--------"-'.....,.>.,--..J)~•-'-<..._.\_., ........ A l.,._n, A"'"',.;..:• _-____________ \.,.,,l_-_t_l_(,.;..\ r_+--(l).;..1 _._(.., ,,,·'-~-------------. 
~ FINAL SAMPLE Disposal Method ' Disposed By I Dale/Time 

~ ~ DISPOSITION 



Appendix 5 

Data Validation Supporting Documentation 
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RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION A B (:) D E 
LEVEL: 

PROJECT: \ \'.:I o - p i?- - 5 - DATA PACKAGE: L\< 5-gq3 

VALIDATOR: LAB: L4~ DATE: l/tolCtc.. 
CASE: SOG: L \<.. S~ct ~ - L-A :s 

ANALYSES PERFORMED 

~Off 
~trontium-90 • Technetium-99 • Alpha • Gamma 

:Alp a/Beta SpoGttoecopy SpoctrCM<:apy 

0 Total Uranium 0 Radium-22 ~um 1-,z-c,y 
SAMPLES/MATRIX 

~OG,S~ L\, ~oG. S~'"L ( -;-A'L-t. S 1s1°") 

(Sb\~t:- 577\ 
r . .'.\.... . 
"\ rk .,._ r -

l .... \~ 

1. Completeness ••••••••••• 

Technical verification forms present? • 

• • • . . 0 N/A 

. ·® No N/A 
Comments: ________________________ _._ __ 

2. Initial Calibration 

Instruments/detectors calibrated within 
one year of sample analysis? 

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

. . . . . . . 

• Yes 
• Yes 

Yes 
. Yes 

-~A 

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

Conunents: ------------------------------

00002~ 



11-I· 
WHC-SO-EN~SPP-001, Rev. 1 

3. Continuing Calibration ••• · ••••••••. • • • 0 -~/A 
Calibration checked within one week of sample analysis? • Yes No N/A 

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

Calibration check acceptable? •• ' • . • • • • • • ••• Yes 
Calibration check standards NIST traceable?. • • • • •• Yes 
Calibration check standards expired? •••••••••••• Yes 
Comments: _________________________ _ 

4. Blanks .••.••• 

Method blank analyzed? . . . . . 
Method blank results acceptable? 
Analytes detected in method blank? 
Field blank(s) analyzed? .•••••• 
Field blank results acceptable? ••• 
Analytes detected in field blank(s)? 
Transcription/Calculation Errors? 

. . . . . . . • N/A 

. ·® No N/A 
._@ No N/A 
.Yes~ N/A 

.• Yes No ~ 
• • Yes No @ 
• • Yes No Jf/D 

Yes No_.!!!) 
Comments: _________________________ _ 

5. Matrix Spikes •••• 

Matrix spike analyzed? . . . . . . 
Spike recoveries acceptable? •••••••• 
Spike source traceable? ••••••••••• 
Spike source expired? •••••••• 
Transcription/Calculation Errors? •• 

Comments: 

. .... § 

. ~ . . . ~ 
• • Cl • • • Yes 

• • Yes 
••• Yes 

. • N/A 

No N/A 
No N/A 

::~ 
No® 

--------------------------
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lf"'lj l' I '"'r II i r' t' ~-,, ,,,~ I i ·1 ·~ 
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WHC-SD-EN-SPP-001, Rev. 1 

3. Continuing Calibration ....•..•••.. . 'rfivA 
Calibration checked within one we.ek of sample analysis? ••. Yes No N/A 

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

' ' 

Calibration check acceptable? • ; • • • • • • • • • • • • Yes 
Calibration check standards NIST traceable?. 
Calibration check standards expired? ••••• 

• • Yes 
• •••• Yes 

Comments: __________________________ _ 

4. Blanks .•••••••• 

Method blank analyzed? • ~' • 
Method blank results acceptable? 
Analytes detected in method blank? 
Field blank(s) analyzed? .••••• 
Field blank results acceptable? ••• 
Analytes detected in field blank(s)? 
Transcription/Calculation Errors? 

Comments: 

. • N/A 

(i;;) No N/A 

B No N/A 
• • • • Yes@ N/A 

. ••.... Yes ~NA 
• ••••.• Yes No N 

. Yes 
Yes N 

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

5. Matrix Spikes •••• 

Matrix spike analyzed? 
Spike recoveries acceptable? 
Spike source traceable? ••• 
Spike source expired? •••••• 
Transcription/Calculation Errors? •• 

• • 

. . . . . 

. fiJ • Yes 
• Yes 
• Yes 

Yes 

. • N/A 

No N/A 
No 
No 
No 
No 

Comments: __________________________ _ 

UOOU2~ 



WHC-$0-EN~SPP-001, Rev. 1 

6. Laboratory Control Samples 

LCS analyzed? ••••••••• 
LCS recoveries acceptable? 
LCS traceable? •••••• 

. . . . . 

Transcription/Calculation Errors?. 

. . . . . . 

. . . 

. . . . . 

. §) 
-@ 

• • Yes 
• • Yes 

. 0 N/A 

No N/A 
No . N/A 

:: $ 
Comments: ---------------------------

7. Chemical Recovery. 

Chemical carrier added?. 
Chemical recovery acceptable? 
Chemical carrier traceable? • 

• • • 

Chemical carrier expired? •. • • 
Transcription/Calculation errors?. 

Comments: ::>~ 9c) 
C - I '-{ AJ o ~/-;. t-e" !126'1--l 

8. Duplicates •••• 

Duplicates Analyzed? 
RPD Values Acceptable? 
Transcription/Calculation Errors? •• 

Comments: 

. . . ON/A 

. Yes 
. . . . . . Yes 

•• Yes No 
• · • . . Yes No 

• •• Yes No 

\.) S-t. LC.5 

. .... G) 
-~ 

• •. Yes 

. 0 N/A 

No N/A 
No N/A 

No.® 

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

OOOU26 



WI-IC-S0-EN-SPP-001, Rev. 1 

9. Field QC Samples_._. .. 0 N/A 

Field duplicate sample(s) analyzed? . • •.• Yes @) N/A 
Field duplicate RPO values acceptable? •• Yes No ...!!I§> 
Field split sample(s)" analyzed? • • • • • ~ No N/A 
Field split RPO values acceptable? •••••••••••• @ No N/A 
Perfonnance audit sample(s) analyzed? •••••••••••• · Yes <Na)~ 
Perfonnance audit sample results acceptable? •••••••• Yes~~ 
Comments: __________________________ _ 

10. Holding Times 

Are sample holding times acceptable? •••.•.•.•• G No N/A 
Comments: __________________________ _ 

11. Results and Detection Limits {Levels O & 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/ca lcul ati on errors? • • • 

Comments: ~ r-css a.\ 12k~ + 'Bl!~ 
>c i) 

. . . . . . . . . . 0 N/A 

No N/A 
No_@ 

. ® No N/A 

• : -~ No@ 
. .•• ~(;) N/A 
• ••••• Yes No r§iiJ 

--~ -~ 
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