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Lockheed Analytical Services 
975 Kelly Johnson Drive Las Ye11:as. Nevada 89119-3705 
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Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 

LOCKHEED MART/4 

November 29, 1995 

Bechtel Hanford, 
1022 Lee Boulevard ~-
P.O. Box 969 
Richland , WA 99352 

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

L5628/L5644 
0400000-B 
895-103 
1018596/1019596 
286/287 
LK5628 

L5628 - The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 18 October 1995. The 
temperature of the cooler upon receipt was 2 °C. Sample containers received 
agree with the chain-of-custody documentation. Sample containers were 
received intact. Samples were received in time to meet the analytical holding 
time requirements. 

L5644- The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 19 October 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 were received in time to meet the analytical holding 
time requirements . 

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

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

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 375-4741. . 
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9613420.0376 

Lockheed Analytical Services Log-in No.: L5628/L5644 
Quotation No.: 0400000-B 

SAF: B95-103 
Document File No.: 1018596/1019596 

WHC Document File No.: 286/287 
SDG No.: LK5628 

Page No.: 1 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

11 I certify that this data package is in compliance with the SOW, both technically and for 
completeness , for other than the conditions detailed above. Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manger or a designee, as 
verified by the following signature. 11 

cc : Client Services 
Document Control 

Sincerely, 

;:ML4~jd~ 
Kathleen M. Hall 
Client Services Representative 
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Lockheed Analytical Services Log-in No.: L5628/L5644 
Quotation No.: 0400000-B 

SAF: 895-1 03 
Document File No.: 1018596/1019596 

WHC Document File No.: 286/287 
SDG No.: LK5628 

Page No.: 2 

• 

• 

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 LK5628 and analyzed in batch 1018 bh for 
selected analytes as requested on the chain of custody. Quality control analysis was 
performed on the following samples: 

Client ID LAL# Method 

BOGNW7 L5628-5 DUP 9050 Conductivity 

L5628-4 MS, DUP 300.0 Fluoride and Sulfate 

L5628-4 DUP 9040 pH 

Holding Time Requirements 
All samples were analyzed within the method-specific holding time . 

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

the reporting detection limits. 

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

Kay Mccann 
Prepared By 

November 10, 1995 
Date 
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Lockheed Analytical Services Log-in No.: L5628/L5644 
Quotation No.: O400000-B 

SAF: B95-103 
Document File No.: 1018596/1019596 

WHC Document File No.: 286/287 
SDG No.: LK5628 

Page No.: 3 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

WATER 

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

Preparation and Analysis Requirements 

• Two water samples were analyzed for total metals analysis. The samples were 
batched as LAS batch 1018BHT for total metals analysis. Sample B0GNW7 (L5628-2) 
and (L5628-3) were used for matrix spike, duplicate and serial dilution analyses. Al l 
data flags due to the performance of the above-mentioned QC samples are also 
associated with every sample analyzed with this batch. 

Holding Time Requirements 

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

Method Blanks 

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

Internal Quality Control 

All internal quality control were within acceptance limits. 

Sample Results 

• The following qualifiers are reported on the basis of the techniques employed to 
perform the analyses: 
"P" Trace ICP-AES 
"P" ICP-AES 
"AV" Cold Vapor AA 

Nalini Prabhakar 
Prepared by 

11 /16/95 
Date ons 



96 I 3'420 .. 0379 

Lockheed Analytical Services Log-in No.: L5628/L5644 
Quotation No.: 0400000-B 

SAF: B95-1 03 
Document File No.: 1018596/1019596 

WHC Document File No.: 286/287 
SDG No.: LK5628 

Page No.: 4 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

FILTERED WATER 

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

Preparation and Analysis Requirements 

• Two filtered water samples were analyzed for dissolved metals analysis. As the 
measured turbidity of the samples was less than 1 NTU, they were batched as LAS 
batch 1018BHD for dissolved metals analysis. Sample B0GNW8 (L5628-16) and 
(L5628-17) were used for matrix spike, duplicate and serial dilution analyses. All data 
flags due to the performance of the above-mentioned QC samples are also associated 
with every sample analyzed with this batch . 

Holding Time Requirements 

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

Method Blanks 

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

Internal Quality Control 

All internal quality control were within acceptance limits. 

Sample Results 

• The following qualifiers are reported on the basis of the techniques employed to 
perform the analyses: 
"P" Trace ICP-AES 
"P" ICP-AES 
"AV" Cold Vapor AA 

Nalini Prabhakar 
Prepared by 

11/16/95 
Date 
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Lockheed Analytical Services Log-in No.: L5628/L5644 
Quotation No.: 0400000-B 

SAF: B95-1 03 
Document File No. : 1018596/1019596 

WHC Document File No. : 286/287 
SDG No.: LK5628 

Page No. : 5 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

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 t racer , 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 29082. The instrument calibration 
verification met criteria. The method blank was within QC criteria. The laboratory control 
sample (LCS) recovery for alpha was slightly above QC criteria; however, since the beta LCS 
recovery and both matrix spike (MS) recoveries were within QC criteria , the data is not 
believed to be adversely affected. 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-anlayses were performed. 

Analytical Method Strontium-90 

The strontium-90 analysis was performed using SOP, LAL-91 -SOP-0 196. The samples were 
analyzed in workgroup 29083. 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. 

0(18 



9613420 .. 0381 

Lockheed Analytical Services 

Liquid Scintillation Counter 

Analytical Method Carbon- 14 

Log-in No.: L5628/L5644 
Quotation No. : O400000-B 

SAF: 895-1 03 
Document File No.: 1018596/1019596 

WHC Document File No.: 286/287 
SDG No.: LK5628 

Page No.: 6 

The carbon-14 analysis was performed using SOP, LAL-91-SOP-0209. The samples were 
analyzed in workgroup 29087. 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. 

Analytical Method Technetium-99 

The technetium-99 analysis was performed using SOP, LAL-91-SOP-0169. The samples were 
analyzed in workgroups 29084 and 30338. Workgroup 29084 had low LCS and chemical 
recoveries and a DUP that was out of limits. The samples were re-prepared and re-analyzed 
in workgroup 30338. No data from workgroup 29084 is reported. 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. The quench value was within 
curve limitations. No other re-analyses were performed. 

Analytical Method Tritium 

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were 
analyzed in workgroup 29086. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The LCS recovery was within QC criteria. The MS 
recovery was slightly above QC criteria; however, since all other QC analyses were within 
limits, the data is not believed to be adversely affected. The DUP recoveries were within QC 
criteria. The quench value was within curve limitations. No re-analyses were performed. 

Yvonne M. Jacoby 
Prepared By 

November 29, 1 995 
Date 
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96131120 .. 0382 

Lockheed Analytical Services 
DATA QUALIFIERS FOR INORGANIC ANALYSES 

[Revised 08/28/92) 

For Use on the Analytical Data Reporting Forms 

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

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

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

Estimated value due to presence of interference. 

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

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

Matrix spike recovery exceeded acceptance limits. 

Reported value was determined from the method of standard addition. 

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

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

Analyst-defined qualifier . 

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

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

For Use on the QC Data Reporting Forms 

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

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

I 

1 Used as footnote designations on the QC summary form . 
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9613420 .. 0383 

Lockheed Analytical Services 
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES 

[Revised 08/28/92] 

For Use on the Analytical . Data Reporting Forms 

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

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

Constituent detected in the diluted sample. 

Constituent concentration exceeded the calibration or attenuation curve range. 

For Alpha Spectrometry Only-- FWHM exceeded acceptance limits. 

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

Chemical yield exceeded acceptance limits. 

For Use on the QC Data Reporting Forms 

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

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

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

I 

I 

1 Used as foot note designations on the QC summary form. 
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L5628-1 
TEMP 2 
Location: 
Water 

L5628-2. 
TEMP 2 
Location: 
Water 
Water 

L5628-3 
TEMP 2 
Location: 
Water 

L5628-4 
TEMP 2 
Location: 
Water 
Water 
Water 

L5628-5 
TEMP 2 
Location: 
Water 

L5628-6 
TEMP 2 
Location: 
Water 
Water 

L5628-7 
TEMP 2 
Location: 

L5628-8. 
TEMP 2 
Location: 

96 f 3'~20 .. 0384 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Oct 18 1995, 12:20 pm 

Login Number: L5628 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

BOGNW7 16-0CT-95 18-0CT-95 

157 
1 s SCREENING Hold:13-APR-96 

BOGNW1 ·· 16-0CT-95 18-0CT-95 

157 
1 s CLP FURNACE Hold:13-APR-96 
1 s CLP ICP Hold:13-APR-96 

BOGNWT . 16:-0CT-95 18-0CT-95 

157 
1 s CLP MERCURY Hold:13-NOV-95 

.BOGNW7 .• •·.·•.·:::.<i:: 16-0CT.-95· 18-0CT-95 

157 
1 s 300.0 FLUORIDE Hold:13-NOV-95 
1 s 300.0 SULFATE Hold:13-NOV-95 
1 s 9040 PH Hold:23-0CT-95 

i30GNW7 •:·.: '. J6~0CT:-95 18-0CT-95 

157 
1 s 9050 CONDUCTIVITY Hold:13-NOV-95 

BOGNW7 J6;;;;0CT--~5 18-0CT-95 

157 
1 s GR ALP/BETA LAL-0060 Hold:13-APR-96 
1 s SR-90 LAL-0196 Hold:13-APR-96 

BOGNW7 . i6-0CT-95 . 18-0CT-95 

157 

.. BOGNW7 :[6;;.;0CT;..9518-0CT-95 

157 

Page 1 

22-NOV-95 

22-NOV-95 

22-NOV-95 

22-NOV-95 

22-NOV-95 

22-NOV-95 

22-NOV-95 

22-NOV-95 

012 



9613420.0385 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
Oct 18 1995, 12:20 pm 

Login Number: L5628 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

L5628-9 BOGNW7 16-OCT.;;.~!> 18;;.OCT-95 . 22-NOV-95 
TEMP 2 
Location: 157 

L5628-10 BOGNWT ·. . .. l.6 t Q<::T~~? JS;;.OCT;;.95 22-NOV-95 
TEMP 2 
Location: 157 

L5628-1:l . . .. J3()c.;~7 > . t .. : ;);:9f,:Q<:';7~? 18-<)CT;.;.95 . . .22-NOV-95 
TEMP 2 · 
Location: 157 
Water 1 S TC-99 LAL-0169 Hold:13-APR-96 

L5628.;;.:12 . BOGNW7 . i{ lJi.:!fQCirf ~S +s~ocT-95 22-NOV-95 
TEMP 2 
Location: 157 

L5628-13 .. <8OGNW7. tSBO¢.'C ... 95 iS~OCT"."'.95 · 22-NOV-95 
TEMP 2 
Location: 157 

L5628~1~ ·•· ···•··••···.· .. •· .. ·.· ..... ·.·.•--··•· ijqGNlrlT .. ··••····•··.·•··· i/ ):f$f QqJ.'f ~$ .. 1J.J~QCT.t .95 22:-NOV-95 
TEMP 2 
Location: 157 

L5628-15 
TEMP 2 
Location: 
Water 
Water 

157 
1 
1 

S C-14 LAL-0209 Hold:13-APR-96 
S TRITIUM(H3) LAL-0066 Hold:13-APR-96 

L5628;;.16. 
TEMP 2 
Location: 
Filt H20 
Filt H20 

157 
15 S CLP FURNACE 
15 S CLP ICP 

L562a-11· : :. )j~pqNWa ••• r·• 
TEMP 2 
Location: 157 
Filt H20 15 S CLP MERCURY 

L5628-18 ··•r REPOR.T TYPE 
Location: 
Water 1 S EDD - DISK DEL. 

Hold:13-APR-96 
Hold:13-APR-96 

JU+:~±'.Q.~d~§: J;StQCT'-95 . 

Hold:13-NOV-95 

<:: );$±9Cl'r.~$ : +8'.""0CT..;95 

Page 2 

·· 22-NOV-95 

\ 22-NOV-95 

22-NOV-95 

22:-NOV-95 
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Water 
Water 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Oct 18 1995, 12:20 pm 

Login Number: L5628 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: B~CHTEL-HANFORD Bechtel Hanford Project 

1 S !NORG TYPE 2 RPT + 
1 S RAD RPT TYPE 2 

Page 3 

Signature: 

Date: 
0.!4 



REQUESi ~blg -
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS 

Page __ l_of __ l_ 

Data Turnaround -
0 Priority " 

Collector Company Contact Telephone A-, Ri'cZo R. L. Biggerstaff (509) 372-9572 • Normal 

Project Designation Sampling Location SAF No. 
100-BC-5 Groundwater Sampling - Round 9 100-BC-5 B95-103 

Ice Chest No. Field Logbook No . Method of Shipment 

E.e-9 c. R . /GS) Federal Express 

Shipped To Offsite Property No. Bill of Lading/Air Bill No. 
Lockheed \JJCfS- 0--0640-04 cl c;o l-f 04 3 'o q -;J. 
Possible Sample Hazards/Remarks 

Preservation 
HN03 HN03 Cool 4°C Cool 4°C HN03 HCI None None HN03 HN03 

Type of Container " ::, P/G G p p P/G P/G G P/G P/G G C -, 
·-No . of Container(s) 

1 1 1 1 5 4 1 1 1 1 
L ~ - -Special Handling and/or Storage 

Volume 
,. ·f.) 

Maintain samples between 2°C and s 0 c. 1L 500mL 500mL 250mL 1 L 1L 1L 20mL 1L 5oomf tl 
ICP Metals, 

Mercury Anions - Conduct- Gross Tc-99 Tritium, Activity ICP Metals, 
Mercu;~ ~ AA Motels AA Motels 

(Unfiltered) (Unfilt- F, S04 • ivity Alpha, C-14 Scan (Filtered) (Filtere :, 
SAMPLE ANALYSIS ered) pH Gross '·.l 

Beta, 
Sr-90 

Sample No. Matrix" Date Sampled Time Sampled 

BOGNW7 w 1<:.J '/o c; r 13;5 --{) )0 XJ )0' >() ~ ,,K~ l,XJ 
BOGNWS w '<..::::; •f'6 ·"rr <s.")5 "P ;CJ 

. 

9~A!N :6~ ~9sgss10N 
SPECIAL INSTRUCTIONS Mitri>< • 

Sign/Print Names 
s ,. Soi l 

Relinquished By ~D Date/Time ~~ <=K~ Data/Time 07</0 SE - Sediment 
a'")t'o SO • Solid 

fl6-P n._ / c;. lo·/)- 5f' .._ 13. .£...Ii ftr..J /P-/7~r SL • Sludge 

~~~ dUtZ- Date/Time o j' JO / Received By Date/Time W • Weter 
0 • Oil 
A • Air ·~ ~'.A.J"'·~ A:)-,,7..., t' OS • Orum Sohd1 

~elinquished By Date/Time Received By Date/Time DL • Orum Liquids 
/ T • T issue 

WI "" W ipe 

( ~linquished By Date/Time Receiyed By Date/Time L • Liquid 
V • Vegetation 
X • O ther 

- 1- LABOR A TORY 
fheivt ~ ,) 

Title Date/Time 
CK'· ".SECTION . , L1-. a-t~ ~- /lie ( (_J ( til /).',, /I (6-(~ -9 </ ':) •,c•nd -. 
1 lcf tAL $AMPLE . ~isposal Method 

. 
Disposed By ' Date/Time 

~ DISPOSITION I ... 
,i-,.,_ . r " ' 



Environ~ental £RC 
Restoration Team 
Contractor I i 

Interoffice Memorandum 

TO: 

COPIES: 

W. S. Thompson 
K. F. Trapp 

K. A. Mathews 

Nl-28 
Nl-28 

X0-23 

DATE: 

FltOM: 

October 9 , 1995 

S. K. De Mers 
Radiological Controls 
TI-05/373-1913 

SUBJECT: 100-BC-5 EXEMPTION FROM TOT AL ACTIVITIES 

Job No. 22192 
Wri.- Rape._~ NO 
COi: ~ /A 
OU: 100-BC-5 
TSO: NIA 

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

After reviewing GEODAT data dating from 1955 to the present it is evident that none of the wells 
have ever had contaminants above the fifty picocuries per gram detection limit of a 222-S total 
activity analysis. The highest gross beta occurred in a 4/22/69 sample from well# 199-B4-4, the 
value was 7.4 picocuries per milliliter/gram gross beta. Since 1992 the highest value for gross 
beta has been less than one picocurie per milliliter and less than 10 picocuries per milliliter tritium. 
All processes which release radioactive materials to the soil column in the 100 BC Area been 
stopped. Wells which are closer to cribs and the tritium plume under 100-K are also below the 
detection limit. This information coupled with the total activities performed on these wells over 
the past three years provides sufficient process knowledge to conclude that activity levels in the 
water are not likely to increase above the detection limit of a total activity analysis in any given 
sample interval. 

The radioactive screening data from the previous sampling round should alway~_ be checked to 
confirm levels have not increased over time. If the levels should double in any sample interval 
preshipment screening of samples from the affected wells should be resumed. If any of these the 
wells should not be sampled for radioactive contaminants in the next three years and there are no 
wells nearby which will provide representative data (ie. closer to known plumes of radioactive 
contaminants), a preshipment screen should also be performed. 

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

0!6 



ws 
Page 2 

Thompson 

199-B2-12 
199-B2-13 
199-B3-1 
199-B3-46 
199-B3-47 
199-B4-1 
199-B4-4 
199-B4-5 
199-B4-7 
199-B4-8 
199-B4-9 
199-B5-1 
199-B5-2 
199-B8-6 
199-B9-1 
199-B9-2 
199-B9-3 
699-63-90 
699-65-72 
699-65-83 
699-66-64 
699-71-77 
699-72-73 
699-72-92 

96 I 3'~20 .. 0389 

WELLS EVALUATED FOR EXEMPTION FROM TOTAL ACTIVITIES 

0~7 



SAMPLE CHECK-IN LIST 

WHc.-sow~9J-oooJ 
Revision 4 -

Date/Time Received: /0--r'j-5:~/ 9:·cccf- SDG#: 
7

1%1/< 9: 

Work Order Number: _ ___,._d"""'/:....;./_'/ ____ _ SAF #: 8 9~~ (O .s 

Shipping Container ID: f ,e_ -7 Chain of Custody 1 __ 4 ...,.<1-~.____ __ _ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Custody Seals on shipping co_ntainer intact? 

Custody Seals dated and signed? 

Q~ Sample temperature ____ -------=------
Vermiculite/packing materials is 

Each sample is in a plastic bag? 

Sample holding times exceeded? 

Yes [x] No [ ] 

Yes [I(] No [ ] 

Wet [ ] Dry [{] · 

Yes [~] No [ ] 

Yes [ ] No [X] 

Samples have: 
tape --~ custody seals 

hazard labels 
--appropriate sample labels 

Samples are: 
)( in good condition 

broken . --
1 eaking 

--have air bubbles 

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

Yes (Jc.,) No [ ] 

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

Sample Custodian/laboratory:&,! },_°'-et/ /LJ1s 
F?ted ~I 

,-fele-pR9AQd- To: (c-~f(/t~,., l-/4Ll On /0·(r-?5: 
fc,J to'4,s 

33 

018 



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

96131120 .. 0391 

LOCKHEED MAR'TIN 

Sample Login 
Login Review Checklist 

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 checlclist, 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 Nil NIA Comment 

1. Are all sample ID's correct? 1 

2. Are all samples present? X-

3. Are all matrices indicated correctly? _x_ 

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

5. Are all analyses logged in for the correct container? + 
6. Are samples logged in according to LAS batching 

procedures? X,_ 

WGIN CHAIN Qf CUSTODY 

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

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

SAMPLE RECEIVING CHECKLIST 

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

m fill NlA Comment 

XES fill NLA Comment 

10-~-[5: 
date scco~dary review signature 

0~9 



--

Lockheed Analytical Services 
Sample Receiving Checklist 
Client Name: IJ}f-tC, 
COOLER CONDmON UPON RECEIPT 

Temperature of cooler upon receipt: 2.,,° C......-
temperature of temp. blank upon receipt: 

custody seala intact 

chain of custody prcaent 

blue ice (or oquiv.) prCKDt/frou.n 

rad survey completed 

SAMPLE CONDmON UPON RECEIPT 

all bottles labeled 

samples intact 

proper container used for sample type 

sample volume sufficient for analysis 

proper pru. indicated on tho COC 
VOA', contain headspace 

arc samplu bi-phuic (if so, indicate sample ID'S) : 

MISCELLANEOUS ITEMS 

samplca with short holding times 

samples to subcontract . 

ADDmONAL COMMENTS/DISCREPANCIES 

---

,/1 ~ '\ 
Complctcd by / date: /Y')_, //c- _,,,,, Jr : .. ,,,,..., ... - ~ 

Job No. ) <:"&,_) k Cooler ID: 1 / < ,,,, -;f--

Ye. No • Commcnt.1/Di.lcrepanciea 

'-1.. 
'I.._ 

J 
y 

Ye. No • Com.mmta/Diacrc,panciea 

x · 
)( 
J( 
)c: 

)(.. 

.~ ~ 

- ~1 

Yea No • CoJJUDaltalDi.lcrepancica 

x 
#/LL 

/ n ,...., x--'- ~~ _, 
Sait to the client (date/ini&ls) : •• Client'• signature upon receipt : 

H- 1 • caalM:l tbo •ppropmte CSR of-,, ducrcpuciu im.modut.cly qpoa rouipl 

- • ,,-- nr1Jow lbl• u,/on,urico ad relanl vi.I h<:maiJJc to tbo apprupriato CSR (702) .Jol-1.146 

0 
{\) 

0 
version 2.0 (11/11/94) 

Page 1 of 

"'-0 
0----. -~ 
-+= r-..:. 
;c=l 
II 
~ 
LJ,.J 
.1-.,,,D 

:r-•~) 



BOGNW7 -

BOCNW8 _ 

REPORT TYPE -

96 I 34'20.0393 
Lockheed Analytical Laboratory 

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

L5628-l Water 
L5628-2 Water 
L5628-2 Water 
L5628-3 Water 
L5628-4 Water 
L5628-4 Water 
L5628-4 Water 
L5628-5 Water 
L5628-6 Water 
L5628-6 Water 
L5628-ll Water 
L5628-15 Water 
L5628-15 Water 

L5628-16 Filt H20 
L5628-16 Filt H20 
L5628-17 Filt H20 

L5628-18 Water 
L5628-18 Water 
L5628-18 Water 

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

CLP FURNACE -
CLP ICP -
CLP MERCURY -

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

021 



- :-... . 

L5644-9 
TEMP 4 
Location: 

L5644-10 
TEMP 4 
Location: 

L5644-1L . 
TEMP 4 
Location: 
Water 

L5644--12/. 
TEMP 4 
Location: 

L5644~13 
TEMP 4 
Location: 

L564·4-14 . 
TEMP 4 
Location: 

L5644~i5 . 
TEMP 4 
Location: 
Water 
Water 

L5644-16 •. 
TEMP 4 
Location: 
Filt H20 
Filt H20 

L5644-l7 
TEMP 4 
Location: 
Filt H20 

L5644-18 
Location: 
Water 

·,! ' 

9613420.0394 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Oct 19 1995, 12:27 pm 

Login Number: L5644 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: B~CHTEL-HANFORD Bechtel Hanford Project 

157 

157 

157 
1 

157 

157 

157 

157 
1 
1 

157 
15 
15 

157 
15 

1 

BOGNW9 23-NOV-95 

BOGNW9 23-NOV-95 

BOGNW9 -•··· 23-NOV-95 

Hold:14-APR-96 S TC-99 LAL-0169 

BOGNW9 :i-i+oc::-r~95 J~~oc.T;;;;.95 23-NOV-95 

130GNW~•-

J30GNW9/ 

BOGNW9 ·.••.-;•:••··.·.•·'.•;·· .... ·.·· 

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

23-NOV-95 

23-NOV-95 

· : BOGNXO) .... t7?0.CT;9$/i19~•¢T~95 . 23.-NOV-95 

s CLP FURNACE 
s CLP ICP 

\ 8OGNX0/.· 

s CLP MERCURY 

REPORT. TYPE 

s EDD - DISK DEL. 

Hold:14-APR-96 
Hold:14-APR-96 

J](:)ll7:f.Q~:t~ !?\=J~t.-O:CT-9 s 

Hold:14-NOV-95 

:t9--0CT~95l;9-0CT-95 

Page 2 

23-NOV-~5 

23-NOV-95 

022 
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Water 
Water 

9613420 .. 0395 
T,OCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Oct 19 1995, 12:27 pm 

Login Number: L5644 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: B~CHTEL-HANFORD Bechtel Hanford Project 

1 S INORG TYPE 2 RPT + 
1 S RAD RPT TYPE 2 

Page 3 

Signature: 

Date: 



-

REQUEST' 5''-1'1 Page _ _ l _of __ l_ 
Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS 

L Data Turnaround -
D Priority 

Collector 

/20~ 
Company Contact Telephone • Normal 4- R. L. Biggerstaff (509) 372-9572 

Project Designation Sampling Location SAF No. 
100-BC-5 Groundwater Sampling - Round 9 100-BC-5 895-103 

Ice Chest No. Field Logbook No. Method of Shipment 

/l.n-/J/;, '$ FL . /L.')J Federal Express 

Shipped To Offsite Property No. Bill of Lading/Air Bill No . 
Lockheed WCJfJ-0 -0 G C/0-0 S- aqoLfbCflfoc1, 
Possible Sample Hazards/Remarks 

Preservation HN03 HN03 Cool 4°C Cool 4°C HN03 HCI None None HN03 HN03 

Type of Container P/G G p p P/G P/G G P/G P/G G U . _ ,,, 
No. of Container(s) UJ 

1 1 1 1 5 4 1 1 1 1 ~~ ...... 
Special Handling and/or Storage 

Volume -c:= i 
Maintain samples between 2°C and 6°C. lL 500mL 500mL 250ml lL lL lL 20mL lL 500m!,_ 

ICP Metels , ICP Metals, 

__ , 
Mercury Anions - Conduct- Gross Tc-99 Tritium, Activity Mercu~ I! AA Metals AA Met als 

IUnfilteredl (Unfilt- F, SO,. ivity Alpha, C-14 Scan (Filtered I (Filter11~~ 
SAMPLE ANALYSIS ered) pH Gross 

Beta , 
Sr-90 

Sample No . Matrix• Date Sampled Time Sampled 

JI ~ c., 'P / _"_)-0 x ~- ..>G >.::. _,.-.-.;;;::, \ 
BOGNW9 w Jc.) ·,.?-~-.- ~ 

BOGNXO w l -0 · 1)--,1- /IQ:_, r · X J 

. 

.. 
SPECIAL INSTRUCTIONS M,trix • 

CH-'IN Of POS~ESSION Sign/Print Names 
s = S011 

Relinquished By ~ Date/Time R--..-, ...... 3/~ ~ Date/Time /F'I.J" SE • Sediment 

rS-,-.J- SO • Solid 

/46-P -zz.. <: l-n, ·1 t'~ -r°/ -i;;.(' ·~~ :Z/4 j$..u/~l,,.J /f:?y7rr SL • Sludge 
W • Water 

~u~~ e;,r- Date/Time O~Jc) ~eceived By Date/Time 0 • Oil 

· '/l.~fJ.fM /0- /</-~,/ A • Air 
OS • Drum Sohda 

'Relinquished By Date/Time Received By Date/Time DL • Orum Liquids 

e 0 
T -= Tistuc 
WI • Wipe 

- Rehnqu,ahod By ,·\;) Date/Time Recei yed By Date/Time L • l iquid 
V • V egetation - \ ~ X • Other 

I...,- LABORATORY Received By _i,,(i_ Tit le Date/Time 

...r \ SECTION LL I, ' - I.. <;d '-" vi (. (_ ,,. ~ h;,J,..,.._ - JD - 1~ .c,f / o~r LD 

~ I' FINAL SAMPLE 
DISPOSITION 

Disposal Method Disposed By Date/Tim«! 



9613420 .. 0397 

Environ~ental £RC 
Restoration Team 
Contractor I i 

Interoffice Memorandum 

TO: 

COPIES: 

W. S. Thompson 
K. F. Trapp 

K. A. Mathews 

Nl-28 
Nl-28 

X0-23 

DATE: 

FROM: 

October 9, 1995 

S. K. De Mers 
Radiological Controls 
TI-05/373-1913 

SUBJECT: 100-BC-5 EXEMPTION FROM TOTAL ACTIVITIES 

Job No. 22192 
w,;.-~ ~ so 
COi: S IA 
OU: 100-BC-S 
TSO: S IA 

Ell.A: NIA 

s..i,;.c. Coda: 58.50, 116«1 

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

After reviewing GEODAT data dating from 1955 to the present it is evident that none of the wells 
have ever had contaminants above the fifty picocuries per gram detection limit of a 222-S total 
activity analysis. The highest gross beta occurred in a 4/22/69 sample from well# 199-B4-4, the 
value was 7.4 picocuries per milliliter/gram gross beta. Since 1992 the highest value for gross 
beta has been less than one picocurie per milliliter and less than 10 picocuries per milliliter tritium. 
All processes which release radioactive materials to the soil column in the 100 BC Area been 
stopped. Wells which are closer to cribs and the tritium plume under 100-K are also below the 
detection limit. This information coupled with the total activities performed on these wells over 
the past three years provides sufficient process knowledge to conclude that activity levels in the 
water are not likely to increase above the detection limit of a total activity analysis in any given 
sample interval. 

The radioactive screening data from the previous sampling round should alway£. be checked to 
confirm levels have not increased over time. If the levels should double in any sample interval 
preshipment screening of samples from the affected wells should be resumed. If any of these the 
wells should not be sampled for radioactive contaminants in the next three years and there are no 
wells nearby which will provide representative data (ie. closer to known plumes of radioactive 
contaminants), a preshipment screen should also be performed. 

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

0~5 



ws 
Page 2 

Thompson 

199-B2-12 
199-B2-13 
199-B3-1 
199-B3-46 
199-B3-47 
199-B4-1 
199-B4-4 
199-B4-5 
199-B4-7 
199-B4-8 
199-B4-9 
199-B5-1 
199-B5-2 
199-B8-6 
199-B9-1 
199-B9-2 
199-B9-3 
699-63-90 
699-65-72 
699-65-83 
699-66-64 
699-71-77 
699-72-73 
699-72-92 

' 

96 I 3'~20 .. 0398 

WELLS EVALUATED FOR EXEMPTION FROM TOTAL ACTIVITIES 

0:6 



9613'~.ZO _ 0399 
. 298 4644 041 WHC.-SOW-:-93~0003 

Revision 4 · 

SAMPLE CHECK-IN LIST 

Date/Time Received: {D - \'\AS (oL,u o SDGI: ·N\\ 

Work Order Number: )J ~es SAFI: Gcts- - I OJ . 

Shipping Container IO: KYl-lJG Chain of Custody I ,V~\ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Custody Seals on shipping container intact? Yes w 
Custody Seals dated and signed? Yes P<J 
Sample temperature L[ .. (_ 
Vermiculite/packing materials is Wet [ 1 

Each sample is in a plastic bag? Yes [~ 

Sample holding times exceeded? Yes [ ] 

Samples have: 
tape -->(, custody seals 

hazard labels 
--appropriate sample labels 

Samples are: 
k in good condition 

broken . --
1 eaki ng 

--have air bubbles 

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

Yes[~ No [ ] 

No [ 1 

No [ 1 

Dry [(] 

No [ ] 

No [~ 

Notes=--------------------------=-----

33 

0~7 



9613420.0400 

LOCKHEED MAR7IN 

Sample Login 
Login Review Checklist 

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 XES. Nil NIA Comment 

l. Are all sample ID' s correct? ~ 

2. Are all samples present? X 
3. Are all matrices indicated correctly? 4 
4. Are all analyses on the COC logged in for the 

appropriate samples? X 
5. Are all analyses logged in for the correct container? * 
6. Are samples logged in according to LAS batching 

procedures? -X, 

LOGIN CHAIN QI CUSTODY m ffll MlA Comment 

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

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

SAMPLE RECEIVING CHECKLIST XES fill NL.A Comment 

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

secondary review signature date 

0':8 



96 i 3't20. 0lf O I 
Lockheed Analytical Laboratory 

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

~~!:r:_::H;b~r _.-----:::: __ :_:_:--:_ -_: ---:: .::_:------:_-:-::-:,::}(::-::-1: ~1;_::-~um~;; ::--- _:" -:::; -.:.::/:_--:_i~~---------t:-::::;~Jr:i~:i::::i:=::;r:- :":: i----:--:: Q~tt1 iiiil!ii1i!ii:!iliiiiiiiiiiiiiiiii;:ii;:;:ii:i:iiiiiiii 

BOGNW9 L5644-1 Water SCREENING 
L5644-2 Water CLP FURNACE 
L5644-2 Water CLP ICP 
L5644-3 Water CLP MERCURY 
L5644-4 Water 300. 0 FLUORIDE 
L5644-4 Water 300.0 SULFATE 
L5644-4 Water 9040 PH 
L5644-5 Water 9050 CONDUCTIVITY 
L5644-6 Water GR ALP/BETA LAL-0 
L5644-6 Water SR-90 LAL-0196 
L5644-11 Water TC-99 LAL-0169 
L5644-15 Water C-14 LAL-0209 
L5644-15 Water TRITIUM(H3) LAL-0 

BOGNXO L5644-16 Filt H20 CLP FURNACE 
L5644-16 Filt H20 CLP ICP 
L5644-17 Fi lt H20 CLP MERCURY 

REPORT TYPE L5644-18 Water EDD - DISK DEL. 
L5644-18 Water !NORG TYPE 2 RPT 
L5644-18 Water RAD RPT .TYPE 2 

0?9 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOGNW7 !Date Collected: 16-0CT-95 

!Matrix: Water !Date Received: 18-0CT-95 

!Percent Solids: N/A 

Const ituent Units Method Result Project Data Date LAS 
Reporting Qual ifier(s) Analyzed Batch j ID 
· Limit 

Fluoride mg/L 300.0 0.42 0.10 23·0CT·95 28989 

Sul fate mg/L 300.0 11 . 0.10 20·0CT·95 28990 

pH pH Uni ts 9040 8. 1 0.10 23-0CT-95 28953 

Conductivity uS/cm 9050 260 1 .0 06-NOV-95 28991 

LAS 
Samplej ID 

L5628-4 

L5628·4 

L5628-4 

L5628-5 

031 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOGNW9 !Date Collected: 17-0CT-95 

!Matrix: Water !Date Received: 19 - 0CT- 95 

!Percent Solids : N/A 

constituent -::•.<.-:: .. .:_.;:;:.>;:::::--:- ::: · Units . Method 'Date . 
.. 

Result Project · Data LAS LAS 
Reper.ting Qual if i er(s) Analyzed Batch I ID Sa~le jI D 

. ::o:· .. Limit 
_.; . :,: •: ... 

Fluoride mg/L 300.0 0.24 0.10 23-0CT-95 28989 L5644-4 

Sulfate mg/l 300.0 39 . 0. 10 20-0CT-95 28990 L5644-4 

pH pH Units 9040 7.6 0.10 23-0CT-95 28953 L5644- 4 

Conduct ivi ty uS/cm 9050 350 1.0 06-NOV-95 28991 L5644 -5 

032 



I. I 

9613'1· 20 .. 040Y 
CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0GNW7 
Lab Name: L . A . S. Contract: HANFORD ----------
Lab Code: LOCK Case No.: B95-10 

Matrix (soil / water) : WATER 

Lev el (low / med} : 

% Solids : 

LOW 

0.0 

SAS No.: SDG No.: L5628W 

Lab Sample ID: L5628-2 

Date Received: 10/18 / 95 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 21.0 ij 
Antimony- 4 . 0 u 
Arsenic - 4.6 B 
Barium - 63.2 B 
Berylliiim 1.0 u 
Cadmium 5.0 u 
Calcium- 27500 
Chromium 8.8 B -Cobalt 6.0 u 
Copper= 3.0 u 
Iron 43.8 B 
Lead 2.0 u 

10100 Magnesium 
B Manganese 7.0 

Mercury 
Nickel - 14.0 u 
Potassiiim 4740 B 
Selenium 4.0 u 
Silver - 3.0 u 
Sodium-- 13800 
Thallium 4.9 B 
Vanadium- 40.9 B 
Zinc - 4.3 B 

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

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

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

p 
p 

Texture: 

Artifacts: 

052 



9613420 .. 0405 
CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0GNW7 
Lab Name : L.A.S. Contract: HANFORD ----------
Lab Code: LOCK Case No . : B95-10 

Mat rix (soil / water ) : WATER 

Level ( l ow / med ) : 

%- Sol i d s : 

LOW 

0.0 

SAS No.: SDG No.: L56 2 8W 

Lab Sample ID: L5628-3 

Date Receiv ed: 10 / 18 / 95 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38- 2 
7440-39-3 
7440 - 41-7 
7440-43-9 
7440-70-2 
7440-47 - 3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Colo r Before: COLORLESS 

Col or After : COLORLESS 

Comments: 

Analyte Concentration C 
-Aluminum 

Antimony- -
Arsenic - -
Barium - -
BeryllI'um -
Cadmium -
Calcium- -
Chromium -

- -Cobalt 
Copper= -

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

-
-
-

Clarity Before: CLEAR 

Clarity After : CLEAR 

FORM I - IN 

Q M 

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

Texture: 

Artifacts: 

053 



96 I 3'~,20.0406 
CLP 

1 CLIENT ID NO . 
INORGANIC ANALYSES DATA SHEET 

B0GNW9 
Lab Name: L . A.S. ---------- Contract: HANFORD 

Lab Code: LOCK Case No.: B95-10 

Matrix (soil / water): WATER 

Level (l ow / med) : 

%- Solids: 

LOW 

0.0 

SAS No.: SDG No. : L5628W 

Lab Sample ID: L5644-2 

Date Received: 10 / 19 / 95 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 23.8 B 
Antimony- 4.0 u 
Arsenic - B 4.6 
Barium - 31. 0 B 
Berylliiiin 1.0 u 
Cadmium 5.0 u 
Calcium- 46600 
Chromium -80.7 
Cobalt - 6.0 u 
Copper= 3.0 u 
Iron 98.4 B 
Lead 2.0 u 
Magnesium 8900 
Manganese 2.0 u 
Mercury 
Nickel - 14.0 u 
Potassiiiin 5080 
Selenium 4.0 u 
Silver - 3.0 u 
Sodium-- 10300 
Thallium 5.9 B 
Vanadium- 7.7 B 
Zinc - 8.3 B 

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

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

p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 
p 

Texture: 

Artifacts: 

054 



9613420.0407 
CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0GNW9 
Lab Name: L.A.S. Contract: HANFORD ----------
Lab Code: LOCK Case No.: B95-10 

Matrix (soil / water): WATER 

Lev el (low / med) : 

% Solids: 

LOW 

0.0 

SAS No . : SDG No . : LS 6 2 8 W 

Lab Sample ID: L5644-3 

Date Received: 10 / 19 / 95 

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

CAS No. 

7429 - 90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 
-Aluminum 

Antimony- -
Arsenic - -
Barium - -
Berylliimi -
Cadmium -
Calcium- -
Chromium -

- -Cobalt 
Copper= 

-
-Iron -Lead -Magnesium -Manganese 

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

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

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

Texture: 

Artifacts: 

055 

- 1 
I 
I 



,. . 

9613420 .. 0~08 
CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0GNW8 
Lab Name: L.A.S. Contract: HANFORD ----------
Lab Code: LOCK Case No.: SAF#B9 

Matrix (soil / water): WATER 

Level (l ow / med) : 

% Solids : 

LOW 

0 . 0 

SAS No.: SDG No. : L562 SF 

Lab Sample ID: L5628-16 

Date Received: 10 / 18 / 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- 4.0 u p -
7440-38-2 Arsenic - 10.3 p -
7440-39-3 Barium - 66.0 B p -
7440-41-7 Berylllum 1.0 u p -
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calcium- 30600 -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 2.0 -u p 

-7439-95-4 Magnesium 10900 p 
7439-96-5 Manganese 7.4 B p 
7439-97-6 Mercury NR 
7440-02-0 Nickel - 14.0 u p 
7440-09-7 Potasslum 5020 p 
7782-49-2 Selenium 4 . 0 u p -
7440-22-4 Silver - 3.0 u p -
7440-23-5 Sodium-- 14600 p -
7440-28-0 Thallium 4.6 B p -
7440-62-2 Vanadium- 41.9 B p -
7440-66-6 Zinc - 3.0 u p -

-
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 

063 
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9613420~0409 
CLP 

1 CLIENT ID NO . 
INORGANIC ANALYSES DATA SHEET 

B0GNW8 
Lab Name: L.A . S. Contract: HANFORD ----------
Lab Code : LOCK Case No.: SAF#B9 

Matrix (soil / water): WATER 

Lev el ( low / med): 

% Solids: 

LOW 

0.0 

SAS No.: SDG No.: L5628F 

Lab Sample ID: L5628-17 

Date Received: 10 / 18 / 95 

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

CAS No . 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

-Aluminum 
Antimony- -
Arsenic - -
Barium - -
Berylliurri -
Cadmium -
Calcium- -
Chromium -
Cobalt - -
Copper= 

-
-Iron 

Lead -
-Magnesium -Manganese 

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

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

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

Texture: 

Artifacts: 

064 
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96 I 31120.0~ I 0 
CLP 

1 CLIENT ID NO . 
INORGANIC ANALYSES DATA SHEET 

B0GNX0 
Lab Name: L.A . S. Contract: HANFORD ----------
Lab Code: LOCK Case No. : SAF#B9 

Matrix (soil / water) : WATER 

Level (l ow / med ) : 

% Solids : 

LOW 

0 . 0 

SAS No. : SDG No.: L5628F 

Lab Sample ID: L5644-16 

Date Received: 10 / 19 / 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 ij p 
7440-36-0 Antimony- 4.0 u p -
7440-38-2 Arsenic - 5.5 B p -
7440-39-3 Barium - 33.8 B p -
7440-41- 7 BeryllI'um 1.0 u p -
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calcium- 52800 p -
7440-47-3 Chromium 88.6 - p -
7440-48-4 Cobalt - 6.0 ij p -
7440-50-8 Copper= 3.0 u p -

-7439-89-6 Iron 9 . 0 u p 
-7439-92-1 Lead 2.0 u p -7439-95-4 9960 p Magnesium 

7439-96-5 Manganese 2.0 ij p 
7439-97-6 Mercury NR 
7440-02 - 0 Nickel - 14.0 ij p 
7440-09-7 Potassium 4890 B p 
7782-49-2 Selenium 4 .0 u p 
7440-22-4 Silver - 3.0 u p 
7440-23-5 Sodium-- 11400 p 
7440-28-0 Thallium 3 . 0 ij p 
7440-62-2 Vanadium- 5.1 B p 
7440-66-6 Zinc - 3.0 u p 

-
-

Color Before: Clarity Before: Texture : 

Color After: Clarity After: Artifacts: 

Comments : 

FORM I - IN 

()65 



9613'~20.0~I I 
CLP 

1 CLIENT ID NO . 
INORGANIC ANALYSES DATA SHEET 

B0GNX0 
Lab Name : L.A.S . Contract: HANFORD ----------
Lab Code: LOCK Case No . : SAF#B9 

Ma t rix (s oil / water ): WATER 

Level (l ow/ med): 

% Solids : 

LOW 

0 . 0 

SAS No . : SDG No . : L5628F 

Lab Sample ID: L5644 - 17 

Date Receiv ed : 10 / 19 / 95 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440 - 39-3 
7440-41 - 7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4, 
7439-96-5 
7439-97 - 6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before : COLORLESS 

Co l or After: COLORLESS 

Comments : 

Analyte Concentration C 

Aluminum -
Antimony- -
Arsenic - -
Barium - -
Berylliurri: -
Cadmium -
Calcium- -
Chromium -

-Cobalt -
Copper= 

-
-Iron 

Lead -
-Magnesium -Manganese 

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

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
A 
N 
N 
N 
N 
N 
N 
N 
N 

V 
R 
R 
R 
R 
R 
R 
R 
R 

Texture: 

Artifacts : 

068 



9613420 .. 0412 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGNW7 

Date Collected : 16-0CT -95 

Matrix: 

SDG: 

Gross Alpha 
Gross Beta 
Total radio-strontium 

Water 

LK5628 

02-NOV-95 GR ALP/BETA LAL-0060 29082 
02-NOV-95 GR ALP/BETA LAL-0060-29082 
13-NOV-95 SR-90 LAL-0196_29083-

Page 2 

1.1 
3.8 
0.02 

LAL Sample ID: L5628-6 

Date Received: 18-0CT -95 

Login Nl.lTiber: L5628 

1.3 
1.5 
0.57 

2.1 
2.2 
0.99 

C pCi/L 
pCi/L 
pCi/L 



Tc-99 

t,, I 

9613420 .. 0413 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (raO1) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sa~le ID: BOGNW7 

Date Collected: 16-OCT-95 

Matrix: 

SDG: 

Water 

LK5628 

17-NOV-95 TC-99 LAL-0169_30338 

Page 3 

·3.9 

LAL Sa~le ID: L5628·11 

Date Received: 18-OCT-95 

Login NUTber: L5628 

4.3 7.8 pCi/L 

076 



C· 14 
H-3 

)W 1 1 • · 

9613't20.0414 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGNW7 

Date Collected: 16·0CT·95 

Matrix: 

SDG: 

Water 

LK5628 

27-0CT-95 C-14 LAL-02D9 29087 
21-NOV-95 TRITIUM(H3) LAL-0066_29086 

Page 4 

-31. 
-120 

LAL Sa~le ID: L5628·15 

Date Received: 18-0CT-95 

Login Nlllt>er: L5628 

82. 
210 

110 
280 

pCi/L 
pCi/L 

077 



.., .. 

9613420 .. 0415 

LOCKHEED ANALYTICAL SERVICES 

,RAD DATA REPORT (ra01) 

Bechte l Hanford, Inc. * Richland, \IA 

Bechtel Hanford Project (Project BECHTEL - HANFORD) 

Client Sample ID: BOGN\19 

Date Collected: 17-0CT-95 

Matrix: 

Gross Alpha 
Gross Beta 
Tota l radio- s trontium 

\later 

02-NOV-95 GR ALP/BETA LAL-0060 29082 
02-NOV-95 GR ALP/BETA LAL -0060-29082 
13-NOV-95 SR-90 LAL-0196_29083-

Page 2 

1.2 
34.5 
1.44 

LAL Sample ID: L5644·6 

Date Received: 19-0CT-95 

Login Nl.lllber: L5644 

1.5 
3.2 
0.67 

2.5 
2.2 
1.0 

C pCi/L 
pCi/L 
pCi/L 

078 



Tc-99 

9t5l3420.0416 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sa~le ID : BOGNW9 

Date Collected: 17-0CT -95 

Matrix: 

SDG: 

Water 

LK5628 

17-NOV-95 TC -99 LAL-0169 30338 

Page 3 

38.7 

LAL Sa~le ID: L5644·11 

Date Received: 19-0CT-95 

Login Nurber: L5644 

7 . 1 8.3 pCi/L 

079 



C-14 
H-3 

9613420 .. 0417 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, YA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGNY9 

Date Collected: 17-0CT-95 

Matrix: Yater 

27-0CT -95 C-14 LAL-0209 29087 
21-NOV-95 TRITIUM(H3) LAL-0066_29086 

Page 4 

34. 
2210 

LAL Salll)le ID: L5644·15 

Date Rece ived: 19-0CT-95 

Login Nl.lllber: L5644 

87. 
400 

110 
280 

pCi/L 
pCi/L 

080 



CERTIFICATE OF CAJ.IBRATION 
ALPHA STANDARD SOLUTION 

Radioa1tdide Am-24 l Cv.s&omet: LOCKHEED ENGINE.£1UNG ll SCIENCES C 
Half LlC.: 432. 7 :.t 0 . .5 yan P.O.No.: 06LAB1245 
CaaaJotNo.: 7241 
Source No.: 311-I 00- l 

Refenaca Dare: NOY ... 1 1991 12:00PIT. 

o..a..- of Scibafine 
L Mui of IOlllliaa: 

b. Oemn1 form: 
c:. Carrier conrer· 

Coar•incd Rldioactivity: 0.997 

5.0001 
AmC13 m 0 . .5N Ha 

NCDI.W 
l.0077 

ledioie+-iDII 
sna'al • »-C. 

Irie !i¥9 Deel t 

Irie lir-h C••-« If•• 
0.1994 

M ¢,. olCIJ t4ie• 

u.r·. 7 alM 2 
L Syw, tic W11111ia1tJ ia iamuDm& calilnlial: ±2.0S 
b. RendnmWlltlialyialllaJ: ±0.7S 
c. Rendcw ----, ia wwialrial(11): ±0.0S 
cl. Toal----,• 11119911 ccwficleece lt¥II: ±2.7S 

NIST Ti • t:a,-
'llia c:a1i1n1ia ia i ... iil:-tJ ....._ IO CM Nllil• II l•·o ; al St f • ... Te t• e+v. 

Halla 
I. Naclllr dllia..,. .._ fraa -Ylllil o/In,pa•, S.. t 'S41ial, .._. IIJ V'qiaia S. SlidlJ. 
2. IPL,.,.; . ; ia• NIST u w-.,,.. ;pcopaa 10 1 2 tlilll • mi• ·• ;--a...-* I ....,..... 

srei: t·lity far•-- at ..-!ides, bllld ca 11111 btial -n• .._ NlST a-,;Aw-re) of Slladlrd 
IC N r ;+ (AliaNaC lteplaay0uidl4.1S) 

,i:,-:-:.. -.· . 
-.:.~ -
- ... ..... _ -. - : ........ _._ 
" ....: .-. ' ~ 

0 94 



Notebook No. )~.....) 81 
Continued From Page __ _ 

ISOTOPE DILUTION RECORD 

fr;n - 24- ' 
Secondary/Workin2 Level Dilution 

Date: L/:::9 -13 Preparer's Name: JI- . ({) 0'.1zr 
Pi pet Check / Balance Wt. Check Done ( v') 

Diluted Source ID (log#): Cf{,- 22..5" - 6 b - ( 

Diluent used: 0 · f; N 1-f C J 

A: Sourc,, activity: 2i7o t) J_fM /3 ( 1J7'f. f fc;_ / '}- ) 

B: Amount of source transferred: /0 · 323.6° ~ 

C: Total amount of dilution: /Do · ( O 2- C/ r 
D: Activity of dilution (A *B/C): 2 2 37. LO dpn Ir 
E: Density of Diluent: I -0 c / 0 j / ~ 

t F: Activity by volume (D*E): 2 2'f-a • J 4 d.p t"fl / rJ<. 
t 

~ 
Dilution Log Book ID: -?/2 335" - 92,, 3£"3- t /·I 
Reviewed by: ~ Date: 'f (1 /r 3 

I ' 

098 
G:-ti-cr3 

Date 



Description 

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

Nuclear Radiation Aueument Division 

Calibration Certificate 

I(. c.. , ~ s / .3 t '1 "f 

A(.si~ 1 
, Kl~) 

~._, ........ •-•( Strontium-90 H•H·••··I 28 6 _ . years 
_2 7_! I nano c ... ,., ! 
__ s __ l ,... .. , ._ .. ,e ✓boui. .... -., ... _9_4_0_0_3_-_1 _____ ~ 

Measurement Activity of princi~I radionuclide 

Useful Life 

~""'" -...... -, .......... 
5. 40 ! I nano c...,esj °' ( Strontium-90 

., (),100.._. PST ... ( April 1, 1994 

Activity of daUQhler radionuclide 

..__s_._4_0 _ _.I I nan~-1 re,.,,.,. 

,rn .. ......,.., ..._.. I Yttrium-90 

Total mass of this sohltion 

I Approxim~tely 5. 0 ·-I 
Method of ~surement · 

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

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

~ hell hee ....ce • ,.. .. -•- a., (MS\A,V 

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. 097 



Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

"'R • Ii' • 

9613420:0421 

The manufacturer states that activities other than that of the princ ipal nuclide 
and of its daughter nuclides. if any. were est imated/known to be : 

( (1) I i::~a'tt~n I % I of the principal activity 

1<21 I i::~a~ht~n ( % I of the principal activity 

I I less than I I 
.,<_3_1 ------------------ equal to ... ---".- of the principal activity 

The activity of impurity (11 is not (21 is not (31 is not 
included in the quoted figures of the principal activity. 

The precision of this standard was such that the c.nifiecl value of the radioactive 

concentration of the principal activity had a standard error (sm) not greater than ! I O • 1 % I 
(The 99. 7% confidence limits are given by t(sm) where t is obtained from the student t fact0t 
f0t the degrH of freedom (n-1 I). 

The maximum uncertainty due to the assessable systematic: errors (dilution. counting. a~ 
known uncertainty of the standard) is obtained by the separate arithfMlic: summation of the 
positiw and negatiw systematic error ( + & - & • ). These have been estimated not to ~ 

1•3.s "-lor 1-3.s "' 
the OYerall uncenainty (often called accuracy) is an eaimate of the possible divergence of 
the quoted result from the true value. It is a combination of random error (1(1m1] at the 99.7% 
confidence limns and the worst case estimate of the systematic .-rors ( + 6 • - 6 • I 
The OYerall uncertainty is therefore calculated on the baail of• [ICaml +I]. - [tCsml •63 
and is I+ 4 • O "-I. I~ 4 • O "-lot the quoted redioactive concenlration. 

This standardization is based on the following aaumc,lionl of the p,incipe nuclide, its 
daughter nudides and impurities (no allowance for error in these assumptions Of the 
auumption of quoted half-life have been induded in the statement of ec:curacy 1boYel. 

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

C8rrier cont..- per gram of solution: 

30 micrograms strontium 

Preservative: 

Datt Certificate Prepared 

Approval Signature 

()mer componentl: 

0.1 M HCl 

098 
April 26, 1994 -zi. 

R ~ 



96134·20~ o~zz 
82 ~ Notebook No. 0 4-11-: 
PROJECT _ _ )_('_-_f.l,Lp _ _ _______ _ 

continued From Page __ _ 

-
I INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: - 0 Vendor: 

Activity of Standard Received : tr uCi 

Weight of Standard Received (g): !5 · 0 g LAL 1.0. #: ____ _.;;... __ ..... 
Standard Activity (pCi/g) : 

Halflife in Years or Days: 

Reference Date: ~I .--(~q Receiver's Name: -----------1 
Date Received: 

Primary Dilution 

Balance Verification? : 

Diluent Used: 0 · l rt 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) [a • b / c ] : 

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

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

pCi/ 

g 

g 

ml 

531-
/ml 

. DD 3-1 

/ ) '-q 

h. Dilution Logbook 1.D. #: Cf 1..1-/1/f) 

Prepared By: ~ lLJ ~ Preparation Date: 6 ~ / r- ' ~ 1 
\ Reviewed By: er ~ Review Date: __ f>_/_3_D..._1/_7_Y __ 

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

Siqned Da le Signed 

. , . •.. . . . , , , . 
, , 

()99 

·I-' 

Date 



Notebook No. 6 t :LI 13 

Continued From Page ___ _ 

I I I I I I I I I 

' SECONDARY/WORKING LEVEL -

- STANDARD DILUTION RECORD 

-- Dilution Source Information 
-
- Isotope: AM-2'1I An j Sv-Y-9° 
'-

Parent Barcode Number AJ. oo JU . A/lo D'I' 
'- z. f'J.- 3 ,''( -1,x,_ I ""-'2'/{ 

- Vendor or Certificate I. D. # of Parent Standard: Sv--'f.- 'fv N..,J:.Jr S ~ f( tj_'t l'i C. 

A,.,, -1 'i I 1" I -o 22-s-- <- 0 -1 
- Diluted Source logbook 1.0. #: Sr 'f_ -"t ., ~H-t>"l-2s---:10-2.. 
,.-

¼~ Balance Verification?: -- Diluent Used: 6, I rJ If ;tJ 03 

Dilution 
,__ 

'111-1,r 5-(No,),)c •Diluent: 0, JN 1/ND:3 ~ -
- • Density of diluent (g/ml): NA 

A,..-2"11 9~1~fe.,;/,...L - a: Parent Specific Activity: 5,. - 9 0 (, 0 .:> \:f C..-/4. t_ ~ g/,/q 0 - A""--:i"'t 0, ""'L 
- b: Amount of Source Transferred: 5...--qo 6,(--q-~L 

---- 500 
~(__ 

c: Total amount of Dilution: _g_. 

----
d: Total Volume of Dilution: £00 1-,.L ----

- e: Activity of Dilution la • b / cl: /JA 
'1,9I fe:_/,-.L - A--2v, 

y,/10 f: Activity of Dilution (a • b / di: <;_,- 'L - 9 0 11 pc/~ fVv -
- Dilution logbook 1.0. #: is- -- 12 / - l 3- l 
-
- P,epa,ed By: . er-~ '{ I 2 3 L_9 s-Preparation Date : ; 

I -
- Rev;ewed By: C/=70,, ;., £ Review Date : BLz-4. /95 

J 

,-

• 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 d~uent changes, a weighted proportion density conversion is necessary. 
I I I I I I I I I I -·, I I I I I I I ·1 I I I 

Read and Understood By 
100 

Signed Date Signed Date 

, ... _. c..,. .... _ .4 24 ~ - , 2 ; 9 _ ' .;'=!' .» _ '± .... m. su - ;;ss <F. , +~ •a . . _ee;;.s: . r:wz> ®.A . IS - 5 _ < WW _ . _ _ 4..&JZ- * _i!F 

------------------------~ 
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CER'flFICATE OF CAIJBRATION 
ALPHA STANDARD SOLUTION 

Radioouclide Am-241 CUi&Omer: LOCKHEED ENGINEERJNG & SCIENCES Co. 
Half Life: 432. 7 ± 0.5 yean 
C&&aloa No. : 7241 

Source No. : 388-100-1 

Dca:ripbaa of Sc Jptine 

a. Mua of aolu.tioa: 
b. Chemical form: 

P.O.No.: 06LAB1245 

Ref~ Daie: November 1 1991 

Coat•ined Radioactivity: 0.997 

S.0001 
AmC13 in 0.5N Hct 

NODD added 
i.oon 

12:00 PST. 

,,Ca. 

C. Carrier CMtau• 

d. Dmatr, 
,ram/ml O 20-C. 

Nooe deceded 

Nooe decect.ed 

Rrfi-we tich C•e•e• i-• 
0.1994 

Mdhnd of Ctilil•,.... 

Weiped aliqUOCI of tbe •olutioD were wayed UIUII • liquid •ciorilJtrioa counaar. 

U&ulai.llty ofH t 
L Sysemetic ~ ill i.ulrumcal calibntioa: ±2.015 
b. Random UDCerWD.ty ill uaay: ± 0. 715 
c. Random UDCedaillly ill weipina(1): ±0.015 
d. Tocal um:ercaimy II tbe 9915 CMfidmce l8Yel: ± 2. 715 

NISl'Tra -a, 
nia ca1i1n1iaa ia impicidy tnccab&e to &be Naliaaal lllllicuae of Slamudl 111d Tedmoloa. 

Malla 
1. Nam di&& wen tat.- &ma 9T&ble of 110tq111•, SowDdl Edmaa, ediaed bJ Virpua S. Shirley. 
2. IPL pu1ic:ipa1a ill• N1ST meuuremm1 UlllnD0D propua IIO' Olbbtilb ud meincaia implicit 

tnceebilicy for a Dlllliw of auclidel, bwd ma tbo bliDd -y(llld llllr NIST cetti6caai,an) of Standard 
llelinal:e Mllllriala. (Al ill NRC Rqula&ory Guide 4.15) 
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96 I 34;::o.o~zs 
THIS IS A PHOTOCOPY OF THE CERTIFICATE 
W1;tlCH 1S BEING MAJLfO TO YOU UNDER 
SEPAAATE COVER. 

National Jngtitute of §Jtanbarmr & ~ec~nologp 

C!tertif icate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solution composition 

Radioactivity concentration 

Reference time 

Overall uncertainty 

Photon-emitting impurities 

Alpba~particlc-emittin& impurities 

Half life 

Meamrin& instrument 

Strontium-90 

4919-G 

Solution in NIST borosilicate-glass ampoule (I)• 

Strontium-90 plus yttrium-90 plus apprcmmaady 
95 Pl each of noo-ndioac:tiYe strontium aid_ 
yttrium per aram of •~ bydrocliloric -. cz, 

Apprmimately 5.0 p-ama 

4.514 X to' Bq 1-1 

1200 EST August I, 1990 

I.OS percent <JJ 

None omened <'> 

Nooe obserYed (S) . 

28.j ;i; Q.2 )"CUI (fl 

4,r/J liquid-acintillatioo counter 

This standard reference material was prepared in the Centei- for Radiation Racmb. looizing Radiation 
Division, Radioactivity Group, Dale D. Hoppes, Group Leader. · 

Gaithersburg, MD 20899 
· niary, 1991 

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

.. 
•Notes on back 

1()3 



96 i 3'~.Z0:0426 
THIS IS A PHOTOCOPY OF THE CERTIFICATE 
WHICH 1S BEING MAILED TO YOU UNDER 
SEPARATE COVER. 

National Ifn~titute of i,tanbar~ &: ~ecf}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 borosilicate-glass ampoule <1>• 

Strontium-90 plus yttrium-90 plus approximately 
9S µg each of oon-radioactiYc strontium and 
yttrium per gram of 1-molar hydrochJoric ~ ('2) 

Mass 

Radioactivity concentration 

Reference time 

Overall uncertainty 

Photon-emitting impurities 

Alpha-particle-emitting impurities 

Half life 

Measuring instrument 

Approximately 5.0 grams 

4.514 X to' Bq ··I 
1200 EST August 1, 1990 

1.05 percent <3> 

None observed <4> 

None observed <S> 

28.S ± 0.2 years <'l 

4-rr{J liquid-scintillation counter 

This standard reference material was prepared in the Center foe Radiation Rcscarch, Ionizing Radiation 
Division, Radioactivity Group, Dale D. Hoppes, Group Leader. 

Gaithersburg, MD 20899 
. · -uary, 1991 

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

•Notes on back 

111 
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(l) 

(2) 

1 . ' . 
96 I 34·20 .. 0427 

NOTES 

Approximately five milliliters of solution. Ampoule specifications: 

body diameter 
wall thickness 

barium content 
lead oxide content 

, other heavy elements 

16..5 ± 0..5 mm 
0.tiO ± 0.04 mm 
less than 2.5 percent 
less than 0.02 percent 
trace quantities 

Solution density is 1.014 ± 0.002 g/mL at 21..5 °C. 

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

a) liquid•scintillation measurements 
b) gravimetric measurements 
c) dead time 
d) background 
e) detection efficiency 
f) decay-scheme data 
g) half life 
h) radionuclidic impurities 

0.01 percent 
0.05 percent 
0.10 percent 
0.01 percent 
0.30 percent 
0.10 percent 
0.01 percent 
0.10 percent 

<4> The limit of detection for photon.emitting impurities is: 

(S) 

0.01 y s·1g·1 between SO and 1900 kcV. 

The limit of detection for alpha-particle.emitting impurities is: 

0.05 a s·1g·1• 

<6> NCRP Report No. S8. 2nd Edition, February 198S, p. 36S. 

For further information please contact Dr. Larty Lucas at (301) 975-5546. 

4919-G 

11 2 



9613420.0428 

NOTES ON THE USE 
OF 

STANDARD REFERENCE MATERIAL 4919G, STRONTIUM-90 

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

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

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommend 
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to 
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium per 
mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsion
type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to 
prevent the radioactive strontium-90 from plating out on the vial walls. A set of liquid-scintillation 
vials that cover a range of sample-solution masses should be prepared and monitored over several 
days to ensure that the efficiency is constant. 

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss of 
low-energy beta particles can be computed using the integral-discriminator-extrapolation technique 
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing technique 
with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403). 

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

TO CONVERT FROM EST TO: 

EDT Add 1 hour 
CDT Same as EST 
CST Subtract 1 hour 
MDT Subtract 1 hour 
MST Subtract 2hours 
PDT Subtract 2 hours 
PST Subtract 3 hours 

urc Add 5 hours 

1!3 



96 I 3'120.0429 

ISOTOPE VOLUME DILUTION RECORD 

Isotope: Sr -ro ' Vendor: NXS T Reference Date: l?ao l.51 J'-1 -/'{'i 
Total Activity: tJ A Vendor ID: SgH, 1--ur- C7 Receive Date: {D-3 {) -/~q f 
Total wt.(gl l"--f O t NIST traceable Y/N Cert# '19 /?-q t½ .2tf -5.± C,tl. ~.s 

3 5" ~ ... ' 
Activity UNITS/c '1 . !if lf {/0 ~--converted to dpm/g 2 }a8'X.( O Receiver's Name //Otnt ~ 
---------·-----·-------------------------·-----········---------·---------· .. ·····-----------·--•---------·················---------

PRIMARY DILUTION: Prepared by volume 

Date: fl[, 1 [? ( Preparer's Name. ,/ Lil. Va,, Nr 
a: Decay corrected activity: Q .. 7 of X ro5" dpm/g ,. if < 1 OOyr decay correct to preparation date) 

b: Wt. of Volumetric : b O • 2-~ / t.f.. g Balance wt check done (J!l 

c: Wt. Volumetric + source: --=b'-=~~• M~-"Q-=0'--_ g 

d: Wt. of source transfered (c-b): 'f .. q / 3 b g 

Diluent: / H fK ) 
e: Wt. of diluent + source: ~ g 

f: Vol. of diluent + source: ( 0 O ml g: Activity of dilution (a•d/e): t.J/ A dpm/g 
I 

h: Density le/fl: /J {f+ g/ml i: Activity by volume (g•h): [3 3 2{ • !f't dpm/ml /, 

Dilution Log Book ID: 1 ( - 225-;?o- f (5'1?_ H ff /f ~ .... i) _bo oo ' ' "( I° C.' ~ 
-------------···········------------------------- ------- ----------------

B: Wt. of Volumetric: _ _...rJr.+-,:,/A......__ o 

C: Wt. Volumetric + source: -~rJ-+.1{8..:..-__ g 

D: Wt. of source transfered: _ __._N .... l...,.A,_____ g 

F: Vol. of source transferred: __ ...,( __ ml 

Balance wt check done (V
1

) 

Pilvent: ~ • [fJ ff N 0.3 

E: Wt. of diluent + source : r.JIA g 
• 

G: Vol. of diluent + source : J,iO ml 

H: Activity of dilution (A •F/E): ___ 6).,,,,_,,.__.[A........__ dpm/g I: Density (E/G): Aj f A g/ml 
T/ t;tW -;c;:r--

1: Activity by volume (A •F/G),(H•I) or (A •O/E): /'2j O 'f{ 0 t1"1.fml 

6 7 ~, 
Dilution Log Book ID:_Cf_/.__r2.....,_,_2 __ §_-~S____ ..,

3
. . O ~-/ ,,.,,_L Sr _ 10 

i,--oq.. J,~~ 'f r~""-1' , I { f .-. J 
~ev1ewed b'{'. ___ ... fy5---- Date: 7r1 f' 3 23 , o / rJ.,. '{ - 7 O 

1!4 



Isotope: 

' 
96134·20~0430 

SECONDARY /WORKING LEVEL 

ST ANDA RD DILUTION RECORD 

Dilution Source Information 

\~ - tfo 

Parent Barcode Number 51.ejr NA A A o o 41<. 

Vendor or Certificate 1.0. # of Parent Standard: S~h 4q19-G 

Diluted Source Logbook 1.0. I: qJ-21S-3u - I 

Balance Verification?: 

Diluent Used: l fl HCL 

' Dilution 

•Diluent: I 1t HU 
• Density of diluent (g/ml) : jJ~ g/ml 

a: Parent Specific Activity: Gboo,<.f ~ t:'::':: v/J I 1~ 

b: Amount of Source Transferred: o.s 0~ 3 g 

c: Total amount of Dilution: [2 ',, £/,;' 'I., g 

d: Total Volume of Dilution: N/J ml 

e: Activity of Dilution la • b / cl: :2. '/r lt eC"'9 r(:-/4.L 
f : Activity of Dilution (a • b / d): :l_ 'i_.l, 7 pCi/ml 

Dilution LogbGllk to. I:. '1$'-0 ~12-2~-1 

Prepared By: Preparation Date : t 1-/~ /~y 
Reviewed By: Review Date: [2::$---tf 

•1f 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. 

1~5 



Descr ipt ion 

·r- f, f' !1 ! 

9613420 0431 «__ ._ I ~ 5 / -~ I 7 -, 

A·:..Sj5 I 

K.'-~) 
c--

U.S . Environmental Protection Agency 
Environmental Monitoring Systems Laboratory -Las Vega, 

Nuclear Radiation Aueument Division 

Calibration Ct:rtificate 

"•onc:,c,o l • •d-o~d"'• ( S tron ti um-90 ...... ..... , 28 6 v . .ears 

No,n,n1I~-

.__2 7___,! ( nano c.,.,., j 
'"--'5'---~' """' .,._.,iue.w,ie ,,.,,,_,(..__9_4_0_0_3_-_1 _____ _. 

Measurement Activicy of p,incipal radionuclide 

Useful Life 

ACIMCy - ••'".,, ,.,_. tolulioft 

___ s_. _4o_ .... l I nano c .... ,., j ., ( Strontium-90 

110400"-sl'ST-I April 1, 1994 

Activity of cuughter radionuclide 

T,,_ p,onci,pal laMIIY -• _.--.d 11 ,,,_ ..,_. ... 1""41 ..., 

.__ __ s __ • ..;;.4.;;.o_ ..... J I nana--1 , • ., .... 

"',,..--.,... • ._.... I Yttrium-90 

Total mass of this solution 

I Approximat~ly 5. 0 •-1 
Method of musuremenc · 

· 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. 

~ halC liM9 aioftce ti •11 -•- ... (MSl-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. 

116 
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Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remaru 

Revised 1 /BA 

9613420.0432 

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

1111 I less than I 
equal to % I of the principal activity 

(121 I less than I 
equal to % I of the principal activity 

1(3) I less than I 
equal to % I of the princ,pal activity 

The activity of impurity (1) 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 cenified value of the radioactive 

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

The maximum uncertainty due to the assnsable systematic errors (dilution. counting. and 
known uncertainty of the standard) is obtained by the sepaf'ate arithmetic summation of the 

positiYe and negative systematic error ( + & - & • ). These haw been estimated not to e~ 

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

the quoted result from the true value. It is a combination of random error [t(sm)] at the 99. 7% 

confidence limits and the worst cue estimate of the systematic errors ( + 6 • - 6 • ) 
The overall uncertainty is theref«e calculated on the basil of+ (t(sml +&]. - [t(sm) +6j 
and is I+ 4. O "'. I- 4. O "lot the quoted radioactive conc:.ntration. 

Thia standardization is based on the fo&lowing aaumptiona of the principle nuclide. its 
daughter nuclidea and impurities (no allowance f« error in these ... umptions or the 
auumption of quoted haJf-life have been induded 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 content per gram of solution: 

30 micrograms strontium 

Preservative: 

Date Certificate Prepared 

Approval Signature 

Other components: 

0.1 M HCl 

I 
I 



82 j y - 4 - 96 I 3420.0433 
PAOJE0-----~~~------------

,'JO t e O ,: C i< ,') 0. .l)__lk._1!:f:_ 

i
I 

C.Jnl:nl;ed From Page ___ _ 

INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: - 0 Vendor: 

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

Weight of Standard Received (g): !5 0 g LAL 1.0. #: 

Standard Activity (pCi/g): 

Halflife in Years or Days: 

Reference Date: .... j ,,. {~ q Receiver's Name: 
_ __._ ________ _ 

Date Received: 

Primary D~ution 

Balance Verification?: 

Diluent Used: O· l 11 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) [a • b / c ): 

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

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

pCi/ 

-~ 
ml 

Ci/ml 

,, ) '-q 

.. 73~ '-/1y -<{L- I 
h. Dilution Logbook 1.0. I: -'µb=-tt~i:--:=--r-r.::--+-- ~( 41 

Prepared By: ~ cO ~ ~reparation Date: b ,. , r- ' 1 t\: 
\ . Reviewed By: ~ J,ld;t.;.,.. Review Date: __ ~_/_3_0_._1/_J_'f __ 

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

Signed Date Signed 

, .... , . , .. 

Date 



9613420 .. 0434 
:,to.;=:= r __ S_( __ - i.~o ___________ _ Noteboo~ No. -----

cori: ,r.1,;ed From ?a;e ____ _ 

SECONDARY/WORKING LEVEL 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: Sr -9'o 
f?-1. 4-, -~t 

Parent Barcode Number 

Vendor or Certificate I.D. # of Parent Standard: E flt jt/-00 3 - / 

Diluted Source Logbook 1.0. #: 93-4-7± -f2 -( 

Balance Verification' : 

Diluent Used: ~ ./ H H CI 
' 

Dilution 

•Diluent : 0 .1 t1 He_! 
l 

•Density of diluent (g/ml): ;J/A . 
a: Parent Specific Activity: 

b : Amount of Source Transferred: 5 . 0 0 18' g 

c : Total amount of Dilution: loo • 20 g 

d : Total Volume of Dilution: 

e: Activity of Dilution (a • b / cl: 

,, 
tJIA 

l 

f: Activity of Dilution (a • b / di: 2 6 . 78 p___,C-l--'-/mi'---"'-------
Dilution Logbook 1.0. I: 1 lf- 017 - 44 - \ 

Prepa,ed By ~~ w ~ 
Reviewed By: U! JHJL~ Review Date: "3/J/<;S" ; 

u i 
'II the diluent remains unchanged from the diluent used for the dilution source, then a weight dil 1 1 9 t 
can be performed without a density conversion. ·• · : ; ~==:::::::=======:::::::::::::::::.=::::::=====================================,r;:£;/.b:;::~gr;:::===~==== t 

Preparat ion Date: J-2-1f 

____ s_1g_ned __________ oa_1e _____________________ j :~ 



.-

I I 

Radionuclide 
Half Life: 

Customer: 
P.O.No.: 

LOCKHEED ENVIRONMENT AL 
06LAB2959 

Catalog No.: 

C-14 

5730 ± 40 years 

7014 

407-124-2 

Reference Date: November 15 1992 12:00 PST. 

Source No.: Contained Radioactivity: 1.093 µCi. 

Contained Radioactivity: 40.4 kBq 

Description of Solution 
a. Mass of solution: 

b. Chemical form: 
c. Carrier content: 

5.0242 

Bcnzoic Acid Carboxy-C-14 in 0.IN NaOH 

None added 

d. Density: 1.002 glml @ 20°C. 

Radioimpurities 

Radioactive Daughters 

Radionuclide Concentration 

None detected 

None 

0.218 

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

Uncertainty of Measurement 
a. Systematic uncertainty in instrument calll>ration: 
b. Random uncertainly in assay: 
c. Random uncertainly in wcighing(s): 

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

NIST Traceability 

±l.8% 
±0.5% 
± l.0-/4 
±2.2% 

µCi/g. 

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

Not~sNuclcar data l taken from --rablc of Radioactive 1sotopcs•. 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 Rdermce Materials (As in NRC Regulatory Guide 4.15). 

QUALITY CONTROL 

/VN- 17,) I 7 'i t. 

ISOTOPE PRODUCI'S LABORATORIES 
1800 North Keystone Street 
Burbank. Callfonda 91504 
(818) 843- 7000 

Date Signed 

1?8 
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96 I 31tZ0.0436 Notebook No. L-f- 7 j 

ISOTOPE WEIGHT DILUTION RECORD 

lsotope:_C __ -_l_j+--• ___ _ Vendor: ----=='---f...__L ____ _ 
Total Received Activity: i , O ~ ~ ti= L: Vendor 10: ~o 7 - /.) -f - J__ 

Wt. Received: __ S'_, 0..;;_.1....;._ .. .._\ __ g NIST Traceab~ Cert. # 

Reference Date: Activity in Units/g: • .:i, 1 5 ~ c.. ·• le 
Activity converted (dpm/g): ,,{-if~ . 'f 51 dpm/g Receive Oate: __ 11 ......... /...,i 8.....,./_G._::::L-._ 

Halflife (Yrs or days) t½ • S13() ~ .!.~ ~~- Receiver's N:~e: 3_~s .-... 1c -,. 

PRIMARY DILUTION; Balance wt. check done (~ . 

a: Source activity: 4 ~ 1 ,' 1 :S ~ dpm/g • (if t >i • < 1 OOyr decay to prep. date I 

b: Wt. of Source transfered: • 4 . 9 0 :1 S J g 

Diluent used: ______ O_, ..... I .... N...-, _o____.):\:_.__ ______ _ 

c: Total diluted weight: __ __._i __ /-=t.:i=-•_.;;a.s--=3~---- 0 

d: Activity of dilution (a'b/c): _ __._;lo;;:i,._0-;._3._':f..__1.___ ___ dpm/g :t. ~ :l. '7~ 
; 

e: Calculated density of solution: ___ __.1_ . ....,Q._c_,2 ____ g/ml 14M HN01 • 1.1294 ± .0001 g/mU 

f: Activity by volume ,. (d'e): __ .;t_Q_i _3 ___ 8_8 ______ dpm/ml 

~3-'114-J.'?,-\ / Dilution Log Book ID: L~ i... -

Preparation Date: 1 C /:J-., / ff ~ Preparer's Name. ·t\ · --.... ,-------

SECONDARY OR WORKING LEVEL DILUTION Balance wt. check done (i 7 I , • 
Log Book ID of source being diluted: _______ __,, __ _ 

a: Source activity=-----------~-- dpm/g • lif t>i • < 100yr decay -to prep. datal 

c: TotaJ diluted weight: 

___________ dpm/g 

__________ g/ml 14M HNO, • 1.1294 ± .0007 g/mU 

___________ dpm/ml 

Dilution Log Book 10:. _____________ _ 

r , 
Date ~"' ~ Signed 

\«e,t 

1~9 

Date 



INITIAL STANDARD DILUTION RECORD 

- -:cc:-:::_: . __ ;_ t/:_::""c:::\::-cc/:::/}:=:t> ---- ------- : / -- =? ' f- Standard lnformatron~ -_: ___ -,,:- -__ ---:::.\:_ -':-: 

Isotope: C-14 Vendor: Isotope Product 

Activity of Standard Received: 1.09 uCi Vendor I.D. # 

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

Standard Activity (pCi/g): 2. 17E + 05 oCi/a NIST Traceable 7 Yes 

Halflife in Years or Days: 5730 yrs Certificate #: 407-124-2 

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

Date Received: 11/18/92 

Balance Verification?: Yes ______ __,;..;._ ______ _ 
Diluent Used: 0.1 N NaOH ---~~.;..;..;.~;..;._ ______ _ 
a: Decay Corrected Standard Activity (pCi/g): 2.17E + 05 pCi/g 

b: Weight of the Source Transferred (g): 4.90951 g 

c: Total diluted weight (g): 116.53 g 

d: Total Diluted Volume (ml) 116.3 ml 

e: Activity of Dilution by Weight (pCi/g) [a • b / c ]: 9.139E+03 pCi/g 

f: Calculated Density of Solution (g/ml) [c / d]: 1.0020 g/ml 

g: Activity of Dilution by Volume (pCi/ml) [e • f]: 9.157E+03 pCi/mL 

h. Dilution Logbook 1.0. #: LAL-93-0474-23-1 

Prepared By: -------- Preparation Date: 10/27 /93 -------
Reviewed By: --------

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

Review Date: -------
Check Date: -------

130 



SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

Diution · S6urce Information. 

Isotope: C-14 

Parent Barcode Number AA0114 

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

Diluted Source Logbook 1.0. #: 

Balance Verification?: 

Diluent Used: 

•onuent: 

•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 / cl: 

f: Activity of Dilution (a • b / d): 

· Dilution Logbook 1.0. #: 

Prepared By: Agnes Wong 

Preparer Signature: 

Reviewed By: 

Reviewer Signature: 

LAL-93-04 7 4-23-1 

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: 

131 
•If the diluent remain• unchanged from the diluent used for the dilution source, then e weight dilution of a volume unit source 

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



9613420~0439 

SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: C- tLJ 
Parent Barcode Number 4A O I) t 

' Vendor or Certificate 1.0. # of Parent Standard: 

Diluted Source Logbook 1.0. #: '13-'f74-J3-/ 
Balance Verification?: 

Diluent Used: 

Dilution 

•Diluent: --N...L,;,,rw~P'J1<=,...;..~___,:;,,;_l/J-,;;,..i,~ :k.¥-=--_w_~ _ __._l..:.._l"'j-f+-1-'~'-'&.-d- ~~ · IJ_ 

rv/A g/ml •Density of diluent (g/ml): 

' q ir./1 1 'l _J~ ~ !!-'t~/~ (') 
a: Parent Specific Activity: L:1,9 . 2 I _,.:;..Df:....0 ...... ,:....3:;__J~o_· __ ____.:;4'€~rt=-g -4P_Ci~..i:l!=\)(.-,---r , 
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. I: 

(). ?a 1~ 

tJ I A 
I 

&0 •/o 

g 

g 

ml 

pCi/g 

pCi/ml , 

7 
P,epared By: ~ U) rrv/ Preparation Date: 

Rev;ewed By: ~,t. Jt.t...l.::. - Rev;ew Date: 12/u- hv 
"If the diluent remains unchanged from the diluent used for the dilution source, then I weight dilution of• volume unit source 

can be performed without I density conversion. If the diluent changes, 1 weighted proportion density conversion is necenary. 
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r . ! , .,.._ 
9613420 .. 04qo AAOOIU 

THIS IS A PHOTOCOPY OF THE CERTIF ICAU 
RE-t.' b ~,1..,J,: 

WHICH IS BEING MAILED TO YOU UNDER 

~EPARATE: COVF:R. 

, ational ~unau of ~tandards 

<1Iertif irnte 

Standard Reference Material 4288 

Radioactivity Standard 

Radionuclide 

source identification 

source description 

solution canposition 

Mass 

Radioactivity concentration 

Reference time 

Measuring instrllDent 

Randall lll'lcertainty 

Systematic uncertainty 

Total uncertainty 
(Randall plus systematic) 

Ph~tti.DJ impurities 

Half life 

Technetiunr-99 

4288-83 

Liquid in~ borosilicate-glass 
anp:,ule 

59.31 µg of Tc<vII) as potassim 
pertechnetate per gram of ~rox
imately 0.001 molar Kai Cl} 

;e.,/_q/0 grams 

3.759 X 104 Bq g-1 

Novanber, 1982 

Liquic}-scintillation counter (2) 

0.27 percent (3) 

1.35 percent <4> 

1.62 percent 

None observed CS) 

(2.lll * 0.036) x 105 years C6) 

'Ibis Standard Reference Material was pre{Bred in the Center for Radiation Research, 
Nuclear Radiation Division, Radioactivity Group, Dale D. Hoppes, Group Leader. 

Washington, D.C. 20234 
Noverber, 1982 

George A. Uriano, Chief 
141 

Office of Standard Reference Materials 

*NOtes on back 



96134.Z0.044 I 
mmmES 

Cl) The KTc04 was prepared by M.W. Heitzmann of the U.S. Food and Drug Administration 
fran Ni4Tc04 obtained fran oak Ridge National Laboratory. '!be solution density 
is 0.998 g cm-3 at 21.0°c, and the KTc04 concentration is 0.00060 xoolar. The £N 
spectrum of this material exhibited only the characteristic doublets at 243 and 
287 nm (A).# 

(2) Two liqtJid-scintillation counters were calibrated using the method of J .A. B. 
Gibson (B,C,D). Three different radionuclides were used as the standard: 3a, 
14c, and 60co. 'l11e results obtained using the three radionuclides agreed to 
within 0.32 percent. The 14c result was used for confirmation only. The 
value given here is the unweighted mean of the 3H and 60co results. 

<3> Half 
6
th
0 

e 99-percent confidence interval for the average of the 3H result and 
the Co result. '!be standard deviation of the mean of the 3H result is 0.15 
percent based on 6 degrees of freedan, and the standard deviation of the mean 
of the 60eo result is 0.09 percent based on 9 degrees of freedan. 

<4> The systematic uncertainty is the average of that for the 3g result, 1.20 
percent, and that for the 60eo result, 1.49 percent. 'Ihese values are linear 
sums of estimated upper limits of uncertainties due to the following: 

a) reference material for 
standard radionuclide 

b) source preparation 

c) theoretical roodel 

d) ganma-ray contribution to 
beta-particle detector 

e) quenching 

f) interpolation fran 
calibration curve 

__ 3_5 __ 

0.63 

0.07 

0.30 

0.10 

0,10 

1.20 

_60c.,,...._o __ 

0.68 

0.17 

0.20 

0.24 

0.10 

0,10 

1.49 

CS) The master solution fran which these standards were prepared was examined -with 
germanium gamna-ray spectraneters and no impurity was found. Limits of detec
tion as a ratio of ganma-ray--emission rate to technetium-99 activity are 

(6) 

l X 10-6 
l X 10-7 

between 90 and 300 keV 
between 300 and 1900 keV. 

NBS-measured half life based on the formula T ½ = N ln (2) /A, where N is the 
number of atans, canputed using an atanic mass for technetium-99 of 
98.906254 ± 0.000002 grams and the gravimetrically determined mass of 
technetium-99, and A is the activity detecnined by liquid-scintillation 
counting. '!be value recarmended by the oak Ridge Nuclear Data Project is 
(2.13 ± 0.05) x 105 years. CE) 

# References on last page 

4288 
142 



96 I 3'~20.0442 
'!be following individuals and organizations contrilxlted to the characterization 
of this Standard Reference Material. 

J .A. B. Gibson 
P.tanic Energy ~rch Establishment 
Envirormental- and Medical Sciences Division 
Hatwe.tl 
United King:icn 

M.w. Heitzmann 
U.S. Food and Drug Administration 
Division of Drug Chemistry 
Washington, D.C. 

J.C. Leak 
U.S. Food and Drug Acininistration 
Division of Oncology and 

Radiopharmaceutical Drug Products 
Rockville, MD 

For further informatioo please contact Dr. Bert M. Coursey at (301) 921-2383. 

A. Boyd, G. E. , J, Qlem, ~- , ~ 3 (1959) • 

B. Gale, H.J. and Gibson, J.A.B., Atanic Energy Research F.stablistment Report -
AERE-R5067 (1965), Harwell, united Kingdan. 

c. Gibson, J.A.B. and Marshall, M., Int, J, &1)1, Boc;Hat, Isotq)es. 2l., 
321 (1972). 

D. Gibson, J.A.B., CClnplted counting efficiencies as a function of merit 
figure for 14 beta-particltH!Ditting radionuclides (July, 1980). un
p.iblished data. 

E. Kocher, D.C., Radioactive Decay Data Tables OOCITIC-11026, p. 108 Cl981) • · 
Available fran Nl'IS, Springfield, VA. 

4288 
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96 I 3'120 .. 0443 , 35f;, 
ISOTOPE WEIGHT DILUTION RECORD 

Isotope: __ / ~~----~.___°\_·_· _ Vendor: _N __ l S_;T ......... ____ _ 
S~-,, 

Total Received Activity: I ,8 S' t ,;- e,'e Vendor ID: :t ?:,,8S, 
Wt. Received: __ ~-'--._G'-'-t---~-"--O,_o~ill lloU) NIST Traceable .x._m .$~# ':f;J..88- 8 ?.> 

- . ~ 
Activity in Units/g : 3, l ;::, 9 X / 0 Bi/~ 
)(G,op . .i,_ = j;OIC. E:.lo f'c.•/'};-
Activ1ty converted (dpm/g): :f, 9 i'.B X, o t.. ,v ~ 

r ''re.~ 

Halflife (Yrs or days) t ½ = .1.q I ! S "I CS: • 

Reference Date: No iJ J 18 ::;,._ 
~ -i~~ 3 - 3D - { iii,,, 

Receive Dati: ~ 'i 'f ? 

PRIMARY DILUTION: Balance w1. check done ( 

a: Source activity : } , 0 I l, ~ l, .· e c...·~ 
P'(~ 

6µ11./g • (if t ½ = < 1 OOyr decay to prep. date) 

b: Wt. of Source transfered : i../, 8 C:> 98 g 

Diluent used : -----'~'-'''-'l,___.rn'-'--..,.AJ ..... t½.._~--=C;....aH....._ ___ _ 

c: Total diluted weight: __ 1~1-~le~·· ~~~' ---g 

d: Activity of dilution (a•btc): 

e: Calculated density of solution : 

f : Activity by volume = (d•e): 

qq SC.0 g/mL' '4M 111rns 

3 I 3 5 s: ~ ~ . (1c;_\,~ffilr-r,:, 

e~ 
A/'to 1 Z8 () ii ,d.Jl 

• • -- 41 . .. _ ____ , _,_. \ -

U.S. Department oC Commerce 
National In.stilute o( Standards 

Dilution Log Book ID: b-J\1..:: 9:t, - .3 $ ~ - / 00 - I 

and Technology AJ.>(Z-P., 

99-rc Radioactivity Standard 
Amount 3.759 x 104 Bq g" 1 
Date November 1 1982 

Preparation Date: "'ft fo {9 ~ Preparer's Name. ~ vr _ _..,.,.._._...... SRM 4288 

~- CAUTION 

SECONDARY OR WORKING LEVEL DILUTION 
RADIOACTIVE 

Balance wt. check oum, , -- , s . . 

-

Log Book ID of source being diluted: l,.!s L q 'l. - 3 S ~ - . IQ O - I 
,\ ~-~i~L a: Source activity: 3, 3S s ~ ~ '..i: • (if t~ = <100yr decay to prep . date) rt~ 

b: ~.3J...ll __ ___.;::_;_ ________ g 

D. I al Mffi Qc:f 

·c: Total diluted weight: ___ -,_......( ,_?}_~--- g 

si: Activity of dilution (a*b/c) : 1.1/4 dpm/g (tr, · . wP" e: Calculated density of solution: 7i g/ml 14M HNO, • 1. 1294 ± .0007 g/mLJ 

/ D 83 pc..;//lLdp~l~b rn 

Dilution Log Book ID: hftl o/J- 3 S'?> - /00 - ;l_ 
I f: Activity by volume = (d•e): 

Preparer's Name: _ _.__,~_,,___,. ________ Preparation Date: 1,/(,/'i:!:> 1 tl 4 
Reviewed By : --+#-~~~,,,,,,,,_,. ...... ...., __ Review Date: ~/ 16('/.3 

Signed Ow Signed 
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96 f 342Q .. 044LJ 
Notebook No. ___ _ 

Continued From Page-----

SECONDARY/WORKING LEVEL 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope : 

Parent Barcode Number 

Vendor or Certificate I. D. # 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 (a • b / c): 

f: Activity of Dilution (a • b / d): 

Dilution Logbook 1.0. I: 

Prepa,ed By ~ /1 ) frJf 
Reviewed By: 9 =) 0.., i ~ 

12-3)3-/00-, 

!9<-S 
(J · I H Nlf<tOH 

Dilution 

0-1 H W~oH 

I I 
38:. 2580 g 

I Jf · f / g 

,N/A 

cmd-i2- pCifm.& 
Cf cl-{, 17 -7 g - I 

Preparation Date: 9-12-tt{ 
Review Date: 9/ I A /95 

•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 cha"9H. • weighted pr ortio 

Signe<! 

L 

145 

Date j 



Continued From Page ____ _ 

SECONDARY/WORKING LEVEL 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: 

Parent Barcode Number AA-o, 2-r 
Vendor or Certificate I.D. # 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 / cl: 

f: Activity of Dilution (a • b / d): 

Dilution Logbook 1.0. I: 

Dilution 

tJ /A 
r I 

g 

g 

If 1-'fo pC. /rrJL, 
qlf-h71 -71 - J 

P,epa,ed By ~ uJ ~ Preparation Date: 1-12-15' 
Reviewed By: (J=-7 (;.1J 

\ 
· Review Date: 9/14/25 

'If the diluent remains unchanged from the diluent used for the dilution source, then a weight a.ion of• volume unit source 1 J 6 
"":",'~0/'"m,d whhout • d,n,;ty ""'"';'"· If tho aau,nt <h•••"• • w,;ght" .......,_...,.,, """"" """"~ .-\ 

1
, ~ l 

Signed Date Signed Date 
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Description 

9613420 .. 0446 

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

Nuclear Radiation Aueument Division 

Calibration Certificate 

"'"·' .. •( 12. 43 years 

(110 
I s 

Tritium (H-3)) 

11 nanoeu.;., j 
I ffll in •mc>0 .. ••.fbo1tlc ftumbc•l.__-=2'-"6_0:..6 __ -..::1 ___ -,--__ ~ 

Measurement Activi1y of principal radionuclide · 

Useful Ufe 

I 21 9 ! I nano 

•• ocoo ....... rst ... 1 June 3 , 19 9 2 

Activi1y of daughter radionuclide 

-----·~11.__ ___ tvr_ .. ~• 1 , .. ., .... 
., ...... ....-« .. ftlld• , .. __________ __ 

Tolll ffllll of thil aolution 

I APPROX. 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 
-~~ , Technology (NIST) • 

becember 1999 

155 



,.- . --··- ·, ; ·O · . ..:.......:. .. ~ ... ~ ..... . 
l' '; - -•, -- I 
. ····· . . ·----- t; U 

Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

9 ,· 1311.-.,n 04u, b .. h .. iµ,.. . ll . - . 

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

.. I,_,_, _n_o_n_e ______________ --JI ~eQs~atrt~n .. I ___ "_I of the princip~I activity 

.. I 1_2_1 _________________ I ~e:~a\ht~nl ._ ---"-' of the principal act ivity 

I .,1_3_) _________________ I ~~s~a\ht~n .,I ___ "_I of the principal activity 

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

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

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

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 ( + 6 - 6 • ). These have been estimated not to exceed 

1•2.9%Jor I- 2.9%1 
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(smij at the 99. 7% 
confidence limits and the worst case estimate of the systematic errors ( + cS • -cS • ) 
The overall uncertainty is therefore calculated on the basis of + (t(sm) + cS]. - [t(sm) +cS j 
and is I+ 4 , 3 "-I . I- 4 

1 
3 % ) of the quoted radioacti~e concentration. 

This standardization is based on the following assumptions of the principle nuclide. its 
daughter nuclides and impurities (no allowance for error in these assumptions or 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 o.og4 perc 
Lead less than 3xlo- perce . 

Preservative: 

156 

Date Certificate Prepared 

Approval Signature 



, .. , 

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

Gaithersburg, MD 20899 

REPORT OF TRACEABILITY 

U.S. Environment.al Protection Agency 
Environment.al Monitoring Systems Laboratory 

Las Vegas, Nevada 

Hydrogen-3 Radionuclide 

Source identification 

Source description 

Source mass 

2606-1, prepared by EMSL 

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"' 

Expanded uncertainty 0.64 percent <U>• 

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·1 

4.3 percent Cl> 

None observed 

Liquid-scintillation 
counting 

Difference from NIST ~.05 percent <6l 

-,c::. : -: 
--~ :· 

Gaithersburg. MD 20899 
January 1994 

For the Director, 

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

•Notes on next page 
157 



(I) 

(2) 

(3) 

(4) 

--- .. 

NOTES 

The uncertainty analysis methodology and nomenclature used for the reported 
uncertainties are based on uniform 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 49260 
d) background 
e) half life 

0.11 percent 
0.05 percent 
0.29 percent 
0.00 percent _ 
0.03 percent 

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

Overall uncertainty rqx-1rtcd by EMSL · 

The limit of detection for photon-emitting impurities is: 

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

<5> Unte~r, M.P., Coursey, B.M., Schima, FJ., and Mann. W.B., Int. J. Appl. Radiat. 
Isot., 31·.-611 (1980). · 

<'> 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 information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539. 158 
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· PROJECT 

fl--; 6131¾20.0450 Notebook No. 012 } 
Continued From Page t!/t -------------------

INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: ~ - 3 Vendor: 

Activity of Standard Received: 

Weight of Standard Received (g): 

Standard Activity (pCi/g): 

Halflife in Years or Days: rz.. yrs Certificate #: -=-=-~---'-~--II 

Reference Date: oo c., J JZ- Receiver's Name: -=-L:;;;..;:~~~,;:__--11 

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) 

£fA 

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

f: ~~ed Density of Solution (g/ml) [c / di: 
'alJ 

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

h. Dilution Logbook I.D. #: 

Prepared By: 

Reviewed By: 

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

J 

q77 7 

Check Date: 

Signed Date CJ) s-]rrhr Signed 

~ -1 

I 1cS /CJj 
T I 

Ci/ 

g/ml 

--------

1 

159 

Date 



70 96 I 3'420 .. 0451 .~otebook No. ___ _ 
PROJECT ____________ _ Continued From P~ge ____ _ 

!----------"'----· · 
SECONDARY /WORKING- Lf'/i 

' , 
STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: 

Parent Barcode Number 

Vendor or Certificate 1.0. # of Parent Standard: 

Diluted Source Logbook I.D. #: rs- o 121-1 

Balance Verification?: 

Diluent Used: 

Dilution 

•Diluent: ~ B~ lJ4kv 

• Density of diluent (g/mll: I g!ml 

a: Parent Specific Activity: ~/7 u pCi/g 

b: Amount of Source Transferred: /~.o g 

c: Total amount of Dilution: / 0 0 g 

d : Total Volume of Dilution: too ml 

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

f: Activity of Dilution (a • b / d): ;J. I 7 pCi/ml 0-,,,, l/'l />).. 

Dilution Logbook I.D. #: 9l/-0(77-7~ 

Prepared By: Preparation Date: 

Reviewed By: Review Date: 

'/:i-1/10 

fo/Ll/95 . 
•tf the diluent remains unchanged from the diluent used for the dilution source. then a \l\'eight dilution of a volume unit source 

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

neao ano unoe<stooa tsy 160 

Signed Date Signed Date 



Description 

9613420 .. 0~52 

U.S. Environmental Protection Agency 
Environmental Monitoring Systems Laboratory-Las Vega, 

Nuclear Radiation Asseu;ment Division 

Calibration Cert ificate 

l'rN\Cic,1 l redionvcHclel Tritium (H-3) I Holf-hl•I 12. 43 years 

Hominal ectivtcy 

NOft'\fflaf YOfume 

(110 
I s 

11 nanoc.tr•uj 

I ml in empoule,t,oulc nurnbcrllL....:2:....:6::..0=..=6;..._-'l:._ ____ ~ 
Measurement Activity of principal radionuclide 

Useful Life 

Aaiwity per vrom ot 1his 1°"'1ion 

I ........ 2 ..... 1__..9~__.I ( o a o o cu,ies I of L : . _ .... T ... r_1,..t_1..,1...,1 ... m..,__ ______ __. 

Activity of daughter radionuclide 

_____ ._.I l _____ c_ ... _;._ ... I l'ff vr•m 

ot , ... deV9hle, nudidel -------------' 
Total mus 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 
& Technology (NIST). 

0 half c;,,.• aitlce ii wn obe•~ by (MSl-lV 

pecember 1999 I 

161 
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96131~20.0~53 

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 

Hydrogen-3 

2606-1, prepared by EMSL 

Radionuclide 

Source identification 

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 uncenainty 0.64 percent <U>• 

Photon-emitting impurities None observed<•> 

. 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 162 



1 I, i fJ I 3'•_.Z0 .. 0454 
PROJECT ___ /1 __ / ___________ _ Notebook No. __QJ]j_ 

~ntinued From Page t!A: 

INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: ~ - 3 Vendor: 

Activity of Standard Received: • 11 uCi }~1~5 

Weight of Standard Received (g): 5 

Standard Activity (pCi/g): 2-1· 

Halflife in Years or Days: rz.. yrs Cenificate II: 

Reference Date: oc, " J n-- 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) la • b / c ): 

f: ~~ed Density of Solution (g/ml) [c / d): 
~/.J 

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

h. Dilution logbook 1.0. #: 

i) 

, q77 7 

Ci/ 

/ml 

Uo - 1 

Prepared By: 

C.ih,~ LA-L-95-012- -
~, o.tviz 
-:f<&jk.£ IS. H«~P/eparation Date: 1/ 7/35 

~ I L-P~D --'q.....:~......_ __ _ 

Reviewed By: •~ ~ Review Date: __ y.,_.,.7....,/ .... :ZS°""""""---

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

Signed Date 

1 
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16 9613420.0455 Notebook No. 6 7.2.. I 
•PROJECT_ .. -!H:...1--~3~L.!~CS~------- Continued From Page ___ _ 

SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: H- 3 l_C!; 

Parent Barcode Number 

Vendor or :certificate 1.0. # of Parent Standard: 

Diluted Source Logbook 1.0. #: 

Balance Verification?: 

Diluent Used: 

Dilution 

•Diluent: 

•Density of diluent (g/ml): g/ml . 
a: Parent Specific Activity: pCil,Q"J:- 1..-, 

b: Amount of Source Transferred: 

c: Total amount of Dilution: 

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

e: Activity of Dilution (a • b / c) : fl_. ]tf pCi/9'.'t,, /.. M-
> 

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

Dilution Logbook I. D. #: qs-- 72t- //,- I 

Prepared By: Preparation Date : 

Reviewed By: Review Date: 

.... 

'If the diluent remeins 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, I! weighted proportion density conversion is necessary. 

Heao ano unoerstooo tSY 164 
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Kearney/Cenraur Division 
A.T Kearney, Inc. 
2952 George Washington J~ ay 
Richland. Washington 99352 
509 375 5667 
Facsimile 509 375 5151 

5 January 1996 

Ms . Joan Kessner 

Managemenr 
Consultants 

Bechtel Hanford Incorporated 
Post Office Box 969 MSIN H4-23 
Richland, Washington 99352 

Dear Ms . Kessner : 

Enclosed are the Radiochemistry, Wet Chemistry , and Inor 
ganic reports for SDGs No . W0769-QES and LK5628-LAS . 

Sincerely , 

~ cf2~==---
R . Bruce Christian 
Consultant 

cc : J . Duncan - CH2 
J . Goode - ATK 
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Date: January 5, 1995 
To: Bechtel Hanford, Inc. (technical representative) 
From: A.T. Kearney, Inc. 
Project: 100-BC-5 Groundwater Sampling - Round 9 
Subject: Radiochemistry - Data Package No. LK5628-LAS (SDG No. LK5628) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK5628-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. 

Media Validation Analysis 

·.·.. / \ Level .... · y 
B0GNW7 10/16/95 Water C See Note 1 

B0GNW9 10/17 /95 Water C See Note 1 

Note 1. Gross alpha/beta, strontium-90, technetium-99, 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 

DAT A 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. 

000001 
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• Instrument Calibration and Performance 

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

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 samples spiked with known 
quantities of radionuclides . The sample activity as determined by analysis is 
compared to the known activity to assess accuracy. The acceptable laboratory 
control sample recovery range is 70 to 130 percent, and 60 to 140 percent for 
matrix spike samples. Spike sample results outside the above ranges resulted in 
associated sample results being qualified as estimates, rejected , or not qualified, 
depending on the activity of the individual sample. 

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

All accuracy results were acceptable . 

UO<>UO~ 
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• Precision 

Duplicate Analysis 

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 than 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 
RPD is outside the applicable control limit, associated results are qualified as 
estimates and flagged "J". 

All precision results were acceptable. 

Field Split Samples 

Two split samples were submitted to LAS as shown below: 

Sample Number Split Sample Number Well Location 

80GNQ1 
80GNS3 

80GNW7 
80GNW9 

199-82-12 
199-85-1 

Samples 80GNQ1 and 80GNS3 were analyzed by Quanterra Environmental 
Services and reported with SDG W0769-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. 

• Completeness 

Data Package No. LK5628-LAS (SDG No. LK5628) was submitted for validation 
and verified for completeness. The completion rate was 100%. 

MAJOR DEFICIENCIES 

None found. 

UU OUOJ 



9613420 .. 0460 

MINOR DEFICIENCIES. 

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

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. 
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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. 

00000'7 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: LK5628- REVIEWER: RBC DATE: 01/05/96 PAGE_l_ OF_l_ 
LAS 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Technetium-99 UJ B0GNW7 No matrix spike 
analysis 

Technetium-99 J B0GNW9 No matrix spike 
analysis 

00()003 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 

000010 



C 
C ,-. -

RADIOCHEMISTRY ANALYSIS, WATER MATRIX (pCi/I) 

Project : BECHTEL - HANFORD 
Laboratory: Lockheed 
Case SDG : LK5268 
Sample Number B0GNW7 B0GNW9 
Location 199- B2- 12 199- B5 -1 
Remarks Split Split 
Sample Date 10/ 16/95 10/17/95 
Radiochemistry Analysis CRDL Result a Result a 
Gross Alpha 3 1. 1 u 1.2 u 
Gross Beta 4 3.8 34.5 
Strontium - 90 2 0.02 u 1.44 
Technetium - 99 15 - 3.9 UJ 38,7 J 
Carbon - 14 200 -31. u 34. u 
Tritium 400 - 120 u 2210 

Page_1_ of_1_ 

Result a Result a Result a Result a Result a Result a Result a Result a 

-



LOCKHEED ANALYTICAL SERVICES 

RAO DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sa~le ID: BOGNW7 

Date Collected: 16-0CT-95 

Matrix: 

SOG: 

Gross Alphe 
Gross Beta 
Total radio-strontil.111 

Water 

LK5628 

02-NOV-95 GR ALP/BETA LAL-0060 29082 
02-NOV-95 GR ALP/BETA LAL-0060-29082 
13-NOV-95 SR-90 LAL-0196_29083-

~ 
00001~ 

1.1 
3.8 
0.02 

LAL Sa~le 10: L5628-6 

Date Received: 18-0CT-95 

Login Nunber: L5628 

1.3 
1.5 
0.57 

2. 1 
2.2 
0.99 

,,c' u 
\.) 

pCi/l 
pCi/l 
pCi/L 



Tc-99 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (raO1) 

Bechtel Hanford, Inc.* Richland, ijA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sa~le ID: BOGNij7 

Date Collected: 16-0CT-95 

Matrix: 

SDG: 

ijater 

LK5628 

17-NOV-95 TC-99 LAL-O169_3O338 -3.9 

'- Page~ 

UUOU1~ 

LAL Sa~le ID: L5628-11 

Date Received: 18-OCT-95 

Login Nuiber: L5628 

4.3 7.8 vT pCi/L 



C-14 
H-3 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, UA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGNU7 

Date Collected: 16-0CT-95 

Matrix: 

SOG: 

\later 

LK5628 

27-0CT-95 C-14 LAL-0209 29087 
21-NOV-95 TRITIUHCH3) LAL-0066_29086 

~ 

-31. 
-120 

UOOU14 

LAL Salll'le ID: L5628-15 

Date Received: 18-0CT-95 

Login NUTt>er: L5628 

82. 
210 

110 
280 

pCi/L 
pCi/L 



9613420 .. 0~71 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, YA 

Bechtel Hanford Project (Project BECHTEL · HANFORD) 

Client Satl1)le ID: BOGNll9 

Date Collected: 17·0CT·95 

LAL Satl1)le ID: L5644·6 

Date Received: 19·0CT·95 

Login Nutber: L5644 Matrix: 

Gross Alpha 
Gross Beta 
Total radio·strontiun 

\later 

02·NOV-95 GR ALP/BETA LAL-0060 29082 
02-NOV-95 GR ALP/BETA LAL-0060-29082 
13-NOV·95 SR·90 LAL-0196_29083-

1.2 
34.5 
1.44 

~~ 
OOOU1S 

1.5 
3.2 
0.67 

2.5 
2.2 
1.0 

pCi/L 
pCi/L 
pCi/L 



Tc-99 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, IJA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sa~le ID: BOGNY9 

Date Collected: 17·0CT·95 

LAL Sa~le IO: L5644·11 

Date Received: 19·0CT·95 

Login Nuroer: L5644 Matrix: 

SOG: 

\Jater 

LK5628 

17·NOV·95 TC-99 LAL-0169_30338 38.7 

~ 
000016 

7.1 8.3 :r pCi/L 



C-14 
H-3 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, UA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sart'4)le ID: BOGNIJ9 LAL Sal11)le ID: L5644·15 

Date Collected: 17·0CT·95 

Matrix: \.later 

27-0CT-95 C-14 LAL-0209 29087 
21-NOV-95 TRITIUM(H3) LAL-0066_29086 

34. 
2210 

Date Received: 19-0CT-95 

Login Nunber: L5644 

87. 
400 

110 
280 

UOOU1'7 

v pCi/L 
pCi/L 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Lockheed Eu,·ironmental Systems & Techno logies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Dri ve Las Vegas , Nevada 89 119-3705 
Telephone 702-361--0220 800-582-7605 Facsimile 702-361-8146 

LOCKHEED MARTI~ 

November 29 , 1995 

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

RE: Log-in No.: L5628/L5644 
0400000-8 
895-103 
1018596/1019596 
286/287 

Quotation No.: 
SAF: 
Document File No.: 
BHI Document File No.: 
SDG No.: LK5628 

L5628-

L5644-

The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 18 October 1995. The 
temperature of the cooler upon receipt was 2 °C. Sample containers received 
agree with the chain-of-custody documentation. Sample containers were 
received intact. Samples were received in time to meet the analytical holding 
time requirements. 

The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 19 October 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 were received in time to meet the analytical holding 
time requirements. 

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

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

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 375-4741. 

UOOU19 
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Lockheed Analytical Services Log-in No.: L5628/L5644 
Quotation No.: 0400000-B 

SAF: 89 5-1 03 
Document File No.: 1018596/1019596 

WHC Document File No.: 286/287 
SDG No.: LK5628 

Page No.: 1 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

" I certify that this data package is in compliance with the SOW, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manger or a designee, as 
verified by the following signature." 

cc: Client Services 
Document Control 

Sincerely, 

;:Mb-Ji~ fdt:.-
Kathleen M. Hall 
Client Services Representative 

UOOU20 
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Lockheed Analytical Services Log-in No.: L5628/L5644 
Quotation No.: O400000-B 

SAF: B95-103 
Document File No.: 1018596/1019596 

WHC Document File No.: 286/287 
SDG No.: LK5628 

Page No.: 5 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

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 29082. The instrument calibration 
verification met criteria. The method blank was within QC criteria. The laboratory control 
sample (LCS) recovery for alpha was slightly above QC criteria; however, since the beta LCS 
recovery and both matrix spike (MS) recoveries were within QC criteria, the data is not 
believed to be adversely affected. 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-anlayses were performed. 

Analytical Method Strontium-90 

The strontium-90 analysis was performed using SOP, LAL-91-SOP-O 196. The samples were 
analyzed in workgroup 29083. 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. 

U00021 
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Lockheed Analytical Services 

Liquid Scintillation Counter 

Analytical Method Carbon-14 

Log-in No .: L5628/L5644 
Quotation No.: O400000-B 

SAF: B95-1 03 
Document File No. : 1018596/1019596 

WHC Document File No. : 286/287 
SDG No.: LK5628 

Page No.: 6 

The carbon-14 analysis was performed using SOP, LAL-91 -SOP-0209. The samples were 
analyzed in workgroup 29087. 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. 

Analytical Method Technetium-99 

The technetium-99 analysis was performed using SOP, LAL-91-SOP-0169 . The samples were 
analyzed in workgroups 29084 and 30338. Workgroup 29084 had low LCS and chemical 
recoveries and a DUP that was out of limits. The samples were re-prepared and re-analyzed 
in workgroup 30338. No data from workgroup 29084 is reported. 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. The quench value was within 
curve limitations. No other re-analyses were performed. 

Analytical Method Tritium 

The tritium analysis was performed using SOP, LAL-91-SOP-0066 . The samples were 
analyzed in workgroup 29086. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The LCS recovery was within QC criteria . The MS 
recovery was slightly above QC criteria; however, since all other QC analyses were within 
limits, the data is not believed to be adversely affected. The DUP recoveries were within QC 
criteria. The quench value was within curve limitations. No re-analyses were performed. 

Yvonne M. Jacoby 
Prepared By 

UOOU22 
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Bechtel Hanford, Inc. 

Collector 

,4 . 12~~ 
Project Designation 
100-BC-5 Groundwater Sampling· Round 9 
Ice Chest No. 

1/_n-/.JC, 
Shipped To 
Lockheed 

Possible Semple Hezerds/Remerks 

Special Handling and/or Storage 
Maintain 88mples between 2°c and 6°C. 

SAMPLE ANALYSIS 

CHAIN OF CUSTODY /SAMPLE ANALYSIS 

Company Contact 
R. L. Biggerstaff 
Sampling Location 
100-BC-5 

Field Logbook No. 
'SF.:: . /L\; 

Offsite Property No. 
W9E>-0 -0~ (JQ-0 S"" 

Preservation HN03 HN03 Cool 4°C 

Type of Container P/G G p 

No . of Conteiner(sl 1 1 1 

Volume 
1L SOOmL SOOmL 

ICP Metals. Mercury Anions • 
AA Meuls 
IUnfilteredl (Unfilt· F, SO, . 

ered) pH 

Cool 4°C 

p 

1 

250mL 

Conduct• 
ivity 

Sample No. Matrix" Date Sampled Time Sampled 

BOGNW9 w I I ~c, 'f / -~ .\.-~. 

BOGNXO w /I~ 

,-

;:: 

Sign/Print Names 
SPECIAL INSTRUCTIONS 

RJl:!JXlu~d ~ ~ Date/Time 0$3'c)l,Aeceived By Date/Time 

£'.d ,/,/./4:/%_.) /?./Jim,../ /0-/<l-r;r/ 
'Kelinquished By , 

( . c::, 
Date/Time Received By Date/Time 

,- Reilnqu11hed By r .:) Date/Time Received By Date/Time 

- \ i+~ 
1 _, LABORATORY 

- \ -:<. ~~f.I19~ 
Received Ll,t, ""- :1;~ \. 

I Disposed By 

Page _ _ 1 _ of __ 1 _ 

Data Turnaround 

Telephone 
(509) 372-9572 

SAF No. 
B95-103 

Method of Shipment 
Federal Express 

Bill of Lading/Air Bill No. 

aqoltbC/l/Ol/ 1 
HN03 HCI None None 

PIG P/G G P/G 

5 4 1 1 

lL lL lL 20m L 

Gross Tc•99 Tritium, Activity 
Alpha, C-14 Scan 
Gross 
Beta, 
Sr-90 

·:• " .. 

. .-X> ). , 
~ \ . ..... .-><:-

Date/Time 

JD-r'f . c1.r /o~ft..V 
Dete/Timd 

0 Prior ity 

• Normal 

HN03 

P/G 

1 

lL 
ICP Motels, 
AA Metals 
(Filtered! 

r~ 

Mattix ' 

s • S011 

HNO , 

G '\.J:) _ ,.., 
-" 1 W IJ 
-+ ~ 

SOOrri_~~ 

Mercu
6

~ ~ 
(Fillare _, 

~ 

'< 1 

S E • Sediment 
SO• Solid 
SL • Sludge 
W • W ater 
0 • Oil 
A - Air 
0~ • Orum Sohds 
DL • Or um l 1qu,ds 
T • T1u ue 
WI • W ipe 
L • liquid 
V • VegeUt1on 
X • OtN:r 

I 

I 

I 

I 



Bechtel Hanford, Inc. 

Collector "'°' _ 
rt-· R,·? Z<.) 

Project Designation 
100-BC-5 Groundwater Sampling • Round 9 
Ice Chest No. 

€/2-C) 
Shipped To 
Lockheed 

Possible Sample Hazards/Remarks 

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

SAMPLE ANALYSIS 

Semple No. Matrix• 

BOGNW7 w 

BOGNWS w 

CHAIN OF CUSTODY/SAMPLE ANALYSIS 

Date Sempled 

1,-J '/6 c; r 
I C..:::,'(6_ ·'fr 

Compeny Contact 
R. L. Biggersteff 

Sampling Location 
100-BC-5 

Field Logbook No. 

Offsite Property No. 
c. FL · 1c.S) 

VJCjS- o-0040-04 
Preservation HN03 HN03 Cool 4°C 

Type of Container 
PIG G p 

No . of Container(s) 
1 1 1 

Volume 
1L SOOmL 500mL 

ICP Metals, Mercury Anions• 
AA Metelt 
(Unfiltered} (Unfilt· F, SO, . 

ered) pH 

Time Sempled 

13,s5 --{) .'>° X) 

/ 3.> 5 

Cool 4°C 

p 

1 

250mL 

Conduct-
ivity 

_)<] 

Telephone 
(509) 372-9572 

SAF No. 
B95-103 

Method of Shipment 
Federal Express 

Bill of Lading/Air Bill No. 

Paga __ l _of _ _ 1_ 

~D=-a_t_a-=T=-u-r-na_r_o_u-nd-,-----· -

0 Priori ty 

• Normal 

I 

ctqO'fh43Co9 ;;z. 
HN03 HCI None None HN0 3 HNO, 

PIG PIG G P/G P/G G ~~ 
-- ,-

5 4 1 1 1 1 w.i ,.,-

j'-..) 
lL lL lL 20mL 1L S00mf=l 

Gross Tc-99 Tritium, Activity ICP Matels. 
Mercur~ ~ 

AA Motels 
Alpha, C-14 Scan !Filt ered) (Filt ere~~ 
Gross 
Bete, 
Sr-90 

.. /.: . ::j /. ,•.'·-:; :. : 

)<J ;>G ., 
;x::.. l,><J 

'---p y ) 

J..i-----------+-------i---------;--------;----;-----,...----,...----r----r----t-----t-----t-----t-----i 

Sign/Print Names 
SPECIAL INSTRUCTIONS 

Relinquished BY.&r;{£'2:, Date/Time ci'>f'• R~ a,....__i ~~~ Date/Time 07<,,'0 
A/'...Pn._ / <;..tti!r lo•/>~< V.-.Z~ {1.L..JJ. ft,.,.; /P-17-1f' 
R~?'~ 4UtZ- Datefrime o 130 / Received By Date/Time 

~- ~/AJ~I~ K/-/?• r' 
~elinquished By ,, Datefrime 

( ~linquished By Da~e/Time 

Received By Date/Time 

Received By Date/Time 

Title 

~~t?LC Cu ( tilt'J,',u, 
Disposed By 

Date/Time 

/ 6 -f ~-<i <,-/ 'l '. (! (!Ir ,.,, 
1 Date/Time 

M11rix 1 

S • S 011 
SE • Sed1mem 
SO • Solid 
SL • Sludge 
W • W 11or 
0 • 0 ,1 
A • Au 
OS • Or um S ol1d 1 
OL • Or um l 1qv1d1 
T • T1n uc 
Wt • W,po 
L • L1qLJ1d 
V • Veg e l 11,on 
X • Other 
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Appendix 5 

Data Validation Supporting Documentation 
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96l34Z0 .. 0~82 
WHC-S0-EN - SP P-00 1, He v . 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 
-

VALIDATION A B 0 D E 
LEVEL: 

PROJECT: \ 00-~( _ t; rV\J 4' DATA PACKAGE: Lk ~l 2 Y 
VALIDATOR: o2- ~( LAB: l-.A-"5 DATE: l l_/ <- Y/ •u 
CASE: SOG: L\c. 5(, .L ¥-l_As 

ANALYSES PERFORMED 
D Gr0e11 0 Strontium-90 • Tocl-anatium-99 0 Alpha 0 Gamma 
Alpha/Beta Spec:troecopy Spoctroecopy 

D Total Uranium D Redium-22 0 Tritium 0 

SAMPLES/MATRIX lsor" JJ w 7 l\ 0 G. ,v ~) 

l...~r-,. 

1. Completeness . . ......•.. 

Technical verification forms present? . 

. . . . . • 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 

Comments: __________________________ _ 

U(H>U 2 b 
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WHC-SO-EN-SPP-001, Re v. 1 

3. Continuing Calibration ........... . 

Calibration checked within one week of sample analysis? ... Yes 

•• ~A 

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 ~o N/A 

. . Yes No N/A 
. Yes o /A 
. Yes No /A 

.. Yes No /A 

Comments: __________________________ _ 

5. Matrix Spikes •••• 

Matrix spike analyzed? 
Spike recoveries acceptable? 
Spike source traceable? •••• 
Spike source expired? •••••••. 
Transcription/Calculation Errors? •• 

Comments: 3 ft- "-c_ ( <./ Ok 

. . . 
• Yes 

.. Yes 
... Yes 

•• Yes 
• Yes 

00002'7 

.. 0 N/A 

~ 
No 
No 
No 
No 

----""-_,__.. 

- J /ur'< lJ 
I 



96 I 3't20 .. 0481t 
WHC-SD-EN-SPP-001, Rev. 1 

6. laboratory Control Samples 

LCS analyzed? ......• 
LCS recoveries acceptable? 

LCS traceable? ..••••• 
Transcription/Calculation Errors? •••••• 

. . . . . . . 0 N/A 

.. @ No N/A 

. Yes ® N/A 
•. Yes No J§fi) 
• . Yes No J!!lI) 

Comments: ~ < os ~ Cl \ \9 \,___" \ ~ \ ~ o c e '"o v-o =l -· ½o+\__ V\°""' -J-c.i.c1-l 

+l, ...,> V\_<.) 7 v' l. h, .. 

7. Chemical Recovery •• 

Chemical carrier added?. 

Chemical recovery acceptable? . 
Chemical carrier traceable? •. 
Chemical carrier expired? .•. 

Transcription/Calculation errors? 

Comments : 5 r - 7 ° ....., "T C. - 1 'i C ~ '- ~ 
~t-\<-t C-f"( pcY- J>HJ: \vis+-r-ucf.t-. 1 

8. Duplicates .... 

Duplicates Analyzed? 
RPO Values Acceptable? .... 

Transcription/Calculation Errors?. 

-cs<..ov-"9 
us«J .MS 

. . 

. . 

. . Yes 

. . • Yes 

... Yes 
Yes 

.• Yes 

. 
-~ . . . Yes 

. . . Yes 

. . • N/A 

® N/A 

No i/A 
No 

No N/A 

No 4fD 

'"" 

. • N/A 

No N/A 
No N/A 
No ~ 

Comments: ___________________________ _ 

UOUU~b 
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\·!llC-S0 -EN-SP P-001, Re v. 1 

9. Field QC Samples .. 

Field duplicate sample(s) analyzed? . 
Field duplicate RPO values acceptable? 
Field split sample(s)" analyzed? •••• 
Field spli~ RPO values acceptable? 

. . 0 N/A 

Yes _@ N/A 
• . • Yes No _!ff) 

Perfonnance audit sample(s) analyzed? 
Perfonnance audit sample results acceptable? 

... @ No N/A 

• • Yes No N/A 

•• Yes (No)~ 
• • • • • • Yes Yo J;:jy 

Comments: __________________________ _ 

10. Holding Times 

Are sample holding times acceptable? ••.••••.... .G No N/A 

Comments: __________________________ _ 

11. Results and Detection Limits (levels O & E) . . . . . . . 0 N/A 

Results reported for all required sample analyses? . ~No N/A 

Results supported in raw data? •••......... ~ No ~A 
Results Acceptable? . . . . . . . . . . . . .. Yes No A 
Transcription/Calculation errors? • • • • . • • • • . Yes No N/A 
MDA 1 s meet required detection limits? .. @ No ~ 
Transcription/calculation errors? • • • • • . . . Yes No ~ 

Comments: __________________________ _ 

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



Date: 
To: 
From: 

9613420.0486 

January 5, 1996 
Bechtel Hanford Inc. (technical representative) 
A.T. Kearney, Inc. 

/ ~S5>·-
/ ~\ {i 

'?o j .s>.>-
~ ~ 
~ JAN 1886 ~ 
~ ~ w ~ ViHdlfii ~ 
~ Lotl o,, cJ! 

0 11 ~ 
? ,\, 

Project: 
c'c , '(,\V 

100-BC-5 Groundwater Sampling - Round 9 ~ <?Lzo-z;6\. 
Subject: Wet Chemistry - Data Package No. LK5628-LAS (SDG No. LK5628) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK5628-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. 

Sample ID •·•· - Sa~ple DatJ ·_ Media 

B0GNW7 10/16/95 Water 

B0GNW9 10/17 /95 Water 

-- < vi,ialfion 
·-- /LeVe1 > . 

C 

C 

Note 1. Fluoride, sulfate, pH and specifi c conductance. 

See Note 1 

See Note 1 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1992). 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. The holding time requirement is 
28 days for fluoride, sulfate and specific conductanc and immediately for pH. 

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 

000001 



times the limit, all associated detectable sample results are qualified as estimates 
and flagged "J" and all non-detects are rejected and flagged "UR". 

All pH results were qualified as estimates and flagged "J" due to exceeded 
holding times. 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 a 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. 

All method blank 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 

00000;;-.;: 
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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 11 J 11

• 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 II 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 11 UR/R 11

• Samples with LCS recoveries between 50% and 
79% and a sample value below the IDL are qualified as estimates and flagged 
11 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 
11 J 11

• For LC.S 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 Samples 

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 II J II for detects, 11 UJ II 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 11 for detects and 11 UJ'' for non-detects. 

OOOOOJ 
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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 "J". 

All laboratory duplicate results were acceptable. 

Field Split Samples 

Two split samples were submitted to LAS as shown below: 

Sample Number 

80GNQ1 
80GNS3 

Split Sample Number 

80GNW7 
80GNW9 

Well Location 

199-82-12 
199-85-1 

Samples 80GNQ 1 and 80GNS3 were analyzed by Quanterra Environmental 
Services and reported with SDG W0769-QES. The split sample results were 
compared using the validation guidelines for determining the RPO between a 
sample and its duplicate. All results fell within the required control limits. 

• Completeness 

Data Package No. LK5628-LAS (SDG No. LK5628) was submitted for validation 
and verified for completeness. The completion rate was 100%. 

MAJOR DEFICIENCIES 

None found 

MINOR DEFICIENCIES 

All pH results were qualified as estimates and flagged "J" due to exceeded holding 
times. Data flagged "J" indicate the associated result is an estimate, but the data 
may be usable for decision making purposes. 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. 
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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, Mu/ti-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, Mu/ti-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 in 
the sample. The value reported is the sample quantitation limit corrected 
for sample dilution and moisture content by the laboratory. 

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

J Indicates the compound or analyte was analyzed for and detected. The 
associated concentration is an estimate, but the data are usable for 
decision-making purposes. 

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

UR Indicates the compound or analyte was analyzed for and not detected in 
the sample. Additionally, the data is unusable due to an identified QC 
deficiency. 

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

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

UOOU(J';' 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: REVIEWER: DA TE: 01 /05/96 PAGE_1_ OF_1_ 
LK5628-LAS RBC 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

pH J BOGNW7, BOGNW9 Holding time 
exceeded 

()( )0U03 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/I) 

Project : BECHTEL - HANFORD 
Laboratory: Lockheed 
Case SDG: LK5628 
Sample Number 80GNW7 80GNW9 
Location 199 -82-12 199- 85 -1 
Remarks Split Split 
Sample Date 10/1 6/95 10/1 7/95 
General Chemistry CRQL Result a Result a 
Fluoride 0 .1 0.42 0.24 
Sulfate 0 .1 11 39. 
PH +/-0.05 8.1 J 7 .6 J 
Spec. Conductance 5 260 350 

Specific Conductivity (umhos/cm) , pH (pH units) 

Result a Result a Result a Result a Result a Result a 

Page_1_of_ 1_ 

Result a Result a 

-~ 
-+=
T'·..,;} 
C=:l 
• C:::) 
-::: 
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LOCKHEED ANALYTICAL SERVICES 

Sample Results 

JCl i ent Sample ID: BOGNW7 JDate Collected: 16-0CT- 95 

!Matri x: Water !Date Received: 18 - 0CT- 95 

!Percent Solids : N/A 

LAS .. •.· 
: Batctrlfo .. 

Fluoride mg/L 300.0 0.42 0.10 23-0CT-95 28989 

Sulfate mg/L 300.0 11. 0.10 20-0CT-95 28990 

pH pH Units 9040 8.1 0. 10 23-0CT -95 28953 

Conductivity US/cm 9050 260 1.0 06-NOV-95 28991 

UOOU1~ 

· LAS 
Sa~lel ID 

L5628· 4 

L5628-4 

L5628-4 

L5628-5 
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LOCKHEED ANALYTICAL SERVICES 

Sample Results 

jClient Sample ID: BOGNW9 jDate Collected: 17-0CT-95 

JMatrix : Water JDate Received: 19-0CT-95 

!Percent Solids: N/A 

Fluoride mg/L 300.0 0.24 0.10 23-0CT-95 28989 L5644-4 

Sulfate mg/L 300.0 39. 0.10 20-0CT-95 28990 L5644-4 

pH pH Units 9040 7.6 0.10 23-0CT-95 28953 L5644-4 

Conductivity uS/cm 9050 350 1.0 06-NOV-95 28991 L5644-5 

000013 
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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 89 119-3705 
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 

LOCKHEED MARTI~ 

November 29, 1995 

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

RE: Log-in No.: L5628/L5644 
0400000-B 
895-103 
1018596/1019596 
286/287 

Quotation No. : 
SAF: 
Document File No.: 
BHI Document File No.: 
SDG No.: LK5628 

L5628-

L5644-

The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 18 October 1995. The 
temperature of the cooler upon receipt was 2°C. Sample containers received 
agree with the chain-of-custody documentation. Sample containers were 
received intact. Samples were received in time to meet the analytical holding 
time requirements . 

The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 1 9 October 1 995. 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 were received in time to meet the analytical holding 
time requirements. 

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

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

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509 ) 375-4741. . 

000015 



Lockheed Analytical Services Log-in No.: L5628/L5644 
Quotation No.: O400000-B 

SAF: B95-103 
Document File No. : 1018596/1019596 

WHC Document File No.: 286/287 
SDG No.: LK5628 

Page No.: 1 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

" I certify that this data package is in compliance with the SOW, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manger or a designee, as 
verified by the following signature ." 

cc: Client Services 
Document Control 

Sincerely, 

K~Jl~f;;:__ 
Kathleen M. Hall 
Client Services Representative 

000016 
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Lockheed Analytical Services Log-in No.: L5628/L5644 
Quotation No.: 0400000-8 

SAF: 895-1 03 
Document File No. : 1018596/1019596 

WHC Document File No.: 286/287 
SDG No.: LK5628 

Page No.: 2 

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 LK5628 and analyzed in batch 1018 bh for 

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

Client ID LAL# Method 

BOGNW7 L5628-5 DUP 9050 Conductivity 

L5628-4 MS, DUP 300.0 Fluoride and Sulfate 

L5628-4 DUP 9040 pH 

Holding Time Requirements 

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

Method Blanks 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Quality Control were within acceptance limits . 

Ka:t Mccann November 10, 1995 
Prepared By Date 

~ 
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Bechtel Hanford, Inc. 

Collector .-'I _ 
n-• R,·? 2 c 

Project Designation 
100-BC-5 Groundwater Sampling - Round 9 

Ice Chest No. 

€£-? 
Shipped To 
Lockheed 

Possible Semple Hazards/Remarks 

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

SAMPLE ANALYSIS 

CHAIN OF CUSTODY/SAMPLE ANALYSIS 

Company Contact 
R. L. Biggerstaff 

Sampling Location 
100-BC-5 

Field Logbook No . 

Offsite Property No. 
C. FL. /GS) 

\JJCJS- 0,... 0(o40-0Lf 
Preservation HN03 HN03 Cool 4°C 

Type of Container PIG G p 

No. of Conteiner(s) 1 1 1 

Volume 
1L SOOmL SOOmL 

ICP Motola , Mercury Anions• 
AA Motola 
(Unfiltorodl (Unfilt· F, so,. 

ered) pH 

Cool 4°C 

p 

1 

250mL 

Conduct• 
ivity 

Telephone 
(509) 372-9572 

SAF No. 
B95-103 

Method of Shipment 
Federel Express 

Bill of Lading/Air Bill No. 

Pege __ l _o f _ _ l _ I 
...,D,,_e_t_a...,T""u_rn_a_r_o_un_d ____ _ 

D Priority 

• Normal 

ciqO'-lh43C'69 ;;J.. 

HN03 HCI None None HN03 HN0 3 

PIG PIG G PIG 
~..l; ~ 

P/G G cs,_ 

5 4 1 1 1 1 :jJ 
r-~ ~ 

lL lL lL 20mL ll soofl\1i:=J 
Gross Tc-99 Tritium, Activity ICP Motola, 

Mercue~i AA Motols 
(Filtere ; Alpha, C-14 Scan lfil terod) 

Gross u,. 
Beta, 
Sr-90 -1---------"""T------,,--------""T"----------r-------...... ---...... ---...... ---...... ----'----...... ----'----...... ---~ -. Semple No. Matrix• Date Sampled Time Sampled -.._ BOGNW7 

,.: BOGNW8 
} 

w 

w 

l<'.J '/o c; r 

Sign/Print Nemes 
SPECIAL INSTRUCTIONS 

Relinquished By.6c/.'2.·, Date/Time a'")f'o R~~ CK~ Date/Time Oly'O 

IJ6-RJ?L- / c;. 'n9'r /o-/> 5< ~z~ /.I. L./J. ffl'-.J /P-/7~{" 

1 

R~ul,jl~dh_ ~ Date/Time o j" JO / Received By Date/Time 

l~P:~ ~,u~,llr.141 A'J-✓?➔ 1' 
i;flelinquished By Date/Time Received By Date/Time 

.I 

- rn,elinquished By 
I~ 

Date/Time 

"'!! ~IN/>.L-i S-_AMPLE 'Oisposel Method 
L ~Dl$,POSITION ~ : 
..:I\ 

Received By Date/Time 

Title 

~-/JLC Cuc t-n1'l.',.,,., . Disposed By 

Date/Time 

(6-l'K-<J<.-/ 'J•.c·Otr--i 
1 Date/Time 

M•trix • 

S • S011 
S E • Sediment 
SO• Solid 
SL • Sludge 
W • Water 
0 • 0 ,1 
A • Air 
OS • Orum Sol ids 
DL • Orum Liquid s 
T • T1nue 
WI .. Wipe 
l • liquid 
V • Vege tauon 
X • O ther 



-

Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUESTL 5( 4 4 Page __ 1 _ of __ 1 _ 

Date Turna rou nd 

Collector Compeny Contect Telephone 
0 Priority 

4- J2 (G.":.<.:, R. L. Biggersteff (509) 372-9572 • Normal 

Project Designetion Sempling Locetion SAF No. 
100-BC-5 Groundweter Sempling - Round 9 100-BC-5 895-103 
Ice Chest No. Field Logbook No. Method of Shipment 

~-1.Jk> "SF..::-. - IL.'\ 1 Federel Express 
Shipped To Offsite Property No. Bill of Leding/Air Bill No. 
Lockheed WCfEJ-0-O(a(fQ-0S"" aqol./bC/l/Ol/ I 
Possible Semple Hezerds/Remerks Preservation HN03 HN0 3 Cool 4°C Cool 4°C HN03 HCI None None HN03 HN0 3 

Type of Container PIG G p p PIG PIG G PIG PIG G ~ ::, 
No . of Container(sl --1 1 1 1 5 4 1 1 1 1 t..),I 

Special Handling and/or Storage 
Volume 

500m~~ Maintain semples between 2°C and 6°C. lL 500mL 500mL 250mL lL lL 1L 20mL l L 
ICP Metals. Mercury Anions• Conduct- Gross Tc-99 Tritium, Activity ICP Motels , ' AA Motels AA Met als Mercu;~~ 
(Unfiltorodl (Unfilt· F, SO,. ivity Alpha, C-14 Scan (Fil tered) (Filte re ~ 

SAMPLE ANALYSIS ered) pH Gross 
Beta, 

_,e:· 

Sr-90 - Sample No. Matrix• Date Sampled Time Sampled :•·· -- 'f >..:. - B0GNW9 w Jo ·,, ?·s.- ,· /I ~G / _;,c:J x ~. ,.x.) ~ \ - .-><:· --- B0GNX0 w ) o · 1 } · <; ,- I 15;_::, r '< > .. ):. 
C 

. 

GHAIN}>F POSSESSION 
SPECIAL INSTRUCTIONS Matr ix• 

Sign/Print Names 
.:·.:::=·:=:.::·:;::·:::.:::: : s a: S011 

Relinquished By ~ Date/Time ~v~~ ~ Date/Time /S-'i.f" 
SE ... Sediment 

I'S-,..~- SO• Solid 

/.l.6--12 ·ZZ. t: ~b- ·, ,~ ,..-;, . ~(' ~-~ 13-1:v,v.,t,.,.J ,..o--/7r r SL • Sludge 

~~~ c;;.r'" Date/Time 0'630 )leceived By Date/Time 
W • Water 
0 • Oil 

~ - R/4/LJ.,h,,/ /o-1q-r;r/ A • Air 
OS • Drum Sohds - rRelinquished By Date/Time Received By Dete/Time DL • O,um l1qu1ds 

f (r::, T • Tissue 
WI• Wipe 

Aehnqu1ahed By<! · 

~ 
Date/Time Rec eived By Date/Time L • Liquid 

V • V cgel 1110n - ,.. \ ,; X .. Othc, 

'--
LABORATORY !"Received By ::V~ Title Date/Time 

\ SECTION /l ... ).,e,,_ I.. <;d"""oj t (.,... ~ 1-c,J,.,.._- ; o-r '1 'r .r J o•rLV -
~ 

r-,. FINAL SAMPLE Disposal Method Disposed By Date/Time 
~ DiSP0$ 1TION 
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Appendix 5 

Data Validation Supporting Documentation 
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WH C-SD -EN-SPP-002 , Re v. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION A 8 ~ 0 E 
LEVEL: 

PROJECT: /Oo- t7)< - S DATA PACKAGE: L/<5L2~ 
VALIDATOR: (1(.6 ( LAB: L-+) DATE: ( ?../ 2?J/<i5 
CASE: SDG: L1':-5C. 2..¥-LA--5 

ANALYSES PERFORMED 
0 Anions/IC OT0C OTOX 0 TI'H-418 .1 Oil end Grc~c 

D Ammonia 0 BOD/COO 0 Chloride 0 Chromium-VI ~H 

'~ulfate OT0S OTKN 0 Phoephate ~cc:,.,&~c.~ 

D D D D D 
. ~-

SAMPLES/MATRIX . ~~ }-jL>.J1 Gs 04 D W ~ 

l,J~ 

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

ls a case narrative present? 

Nkelinrty 

0 NO,IN0, 

~~/1Jon~ 

D 

N/A 
N/A 

Comments: ___________________________ _ 

2. HOLDING TIMES 
Are sample holding times acceptable? 

Comments: f 'tt - 3J~ r :I= 
o_[/ ........ Yes 0 N/A 

' 

U00021 
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WHC-SO- EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration perfonned for all applicable analyses? Yes No 
Are initial calibration results acceptable? .•..•••..• 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? 
Comments: FL ✓$vv 

5. ACCURACY 

.... . !iii) No N/A 

~ No N/A 
. Yes@ N/A 

. ..•.•• Yes No _@ 

Were spike samples analyzed at the required frequency? 
Are spike recoveries acceptable? •....••..•. 

Were LCS analyses perfonned at the required frequency? 
Are LCS recoveries acceptable? 

... . §ii) No N/A 

. ~ No N/A 

. . : ~:: :: ~ 
Comments: fl-/ v/ 

6. PRECISION 

at the required frequency? . . . . . . . . . . • • . . No N/A 
Were laboratory duplicate samples analyzed ~ 

Are laboratory duplicate sample RPO values acceptable? .• Ye No N/A 

Are field duplicate RPO values acceptable? 

Are field split RPO values acceptable? 
..•.. Yes.@ N/A 

.•.... Yes No .t!Jf) 

uuuu2;;.; 
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WHC - SO-EN-'sPP-002. Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

Comments: f-L~v / SC ✓ e2 v ~ 

7. ANALYTE QUANTITATION 

Was analyte quantitation perfonned properly? ••••••••• Yes 
Comments: ----------------------------

8. REPORTED RESULTS ANO DETECTION LIMITS 
Are results reported for all requested analyses? ...... ~ 

. . . . . Yes Are results supported in the raw data? 
Are results calculated properly? •••••••...... Yes 
Do results meet the CRDLs? 
Comments: 

..... ~ 

No N/A 
No!§jf> 
No!ffE) 
No N/A 

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

UOOU~J 



SDG: L \< c:; lo 2. ~ VALIDATOR: 

COMMENTS: 

FIELD SAMPLE ANALYSIS DATE 
ID TYPE SAMPLED 

\<)OC,._,()w l 0 \-+ lo/ t ~/ 'is 

~ oG-).) \J_) 7 ~H L0/11/9-s 
\J I 

- ! -C --C 
r<. 
,+J, 

HOLDING TIME SUMMARY 

~~(_ DATE: / / 5 / ~ L 

PREP. 
DATE DATE HOLDING 
PREPARED ANALYZED TIME, DAYS 

10("2..3}'15 

10(~3/qs 

' . . 

PAGE_LOF / 

ANALYSIS 
HOLDING 
TIME, DAYS QUALIFIER 

1"""""'"-d, ... ~ :r 
I w, (\"\ccR. l 'L \- T 

0....0 
Q' ... -t.>J 

~ -i:: 
::i:: r-..) 
c;-' c:3 
Vl ~
c:, C:, 
I C.S, 

rr, c:3 
7 -...0 
Vl 
'"C 
'"C 
I 

0 
0 
N .. 
;o 
It) 

< . 
N 



Date: 
To: 
From: 
Project: 

9613420 .. 0510 

January 5, 1996 
Bechtel Hanford Company {technical representative) 
A .T. Kearney, Inc. 
1 00-BC-5 Groundwater Sampling - Round 9 

Subject: lnorganics - Data Package No. LK5628-LAS {SDG No. LK5628) 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. LK5628-
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. 

.... . 

B0GNW7 10/16/95 Water C See Note 1 

B0GNW8 10/16/95 Water C See Note 1 

B0GNW9 10/17/95 Water C See Note 1 

B0GNX0 10/17/95 Water C See Note 1 

Note 1. Requested Method: ICP and AA Metals, and Mercury 

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 

000001. 
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DA TA QUALITY OBJECTIVES 

• Holding Times 

Analytical holding times for ICP and AA metals and mercury were 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 and AA metals and within 28 days for mercury. 

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 II 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 "UJ'', and all positive results within two 
times the absolute value of the blank result are qualified as estimates and 
flagged 11 J 11

• The qualification is applied only to results generated between the 
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) of less than five times the 
preparation blank value have had their associated values qualified as non
detected and flagged "U" . Samples with concentrations of greater than five 
times the highest blank concentration do not require qualification. 

ooooo~ 
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In the case of negative blank results, if the absolute value exceeds the Contract 
Required Detection Limit (CRDL), all non-detects are rejected and flagged "UR" 
and all detects that are 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 positive preparation blank result, the aluminum result 
for sample number BOGNW9 has been flagged "U". 

Due to the presence of a positive preparation blank result, the iron results for 
sample numbers BOGNW7 and BOGNW9 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). 

One liquid LCS should be digested and analyzed for each sample batch that 
contains water samples. The results are compared against the control limit of 

000 0 0 ..} 
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80-120% as required in the WHC data validation guidelines (WHC 1992a). 

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 "J". 

All laboratory duplicate 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". 

Level C validation does not require the qualification of data based on serial 
dilution results. 

Field Split Samples 

Four split samples were submitted to LAS as shown below: 

Sample Number 

B0GNQ1 
B0GNQ2 
B0GNS3 
B0GNS4 

Split Sample Number 

B0GNW7 
B0GNW8 
B0GNW9 
B0GNX0 

Well Location 

199-B2-12 
199-B2-12 
199-B5-1 
199-B5-1 

Sample numbers B0GNQ 1, B0GNQ2, B0GNS3 and B0GNS4 were analyzed by 
Quanterra Environmental Servies and reported with SDG NO. W0769-QES. The 
split sample results were compared using the sample guidelines for determining 
the RPO between a sample and its duplicate. All results fell within the required 
control limits with the exception of calcium (20.1 %) in sample pair 
B0GNO2/B0GNW8. 
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• Furnace AA Quality Control 

The post-digestion analytical spike is analyzed to determine the extent of 
interference in the digestate matrix. When the result of the analytical spike 
analyses exceeds the control window of 85% to 115% recovery and the 
absorbance of the sample is greater than fifty percent of the analytical spike 
absorbance, then the sample must be reanalyzed using the MSA. The duplicate 
injections and the analytical spike recoveries establish the precision and 
accuracy of the individual GFAA determinations. 

Duplicate Injections 

Each furnace analysis requires a minimum of two injections (burns), except for 
full MSA. For concentrations greater than the CRDL, the duplicate injection 
readings must agree within 20% RSD or CV. If these requirements are not met, 
the analytical sample must be rerun once (i.e ., two additional burns). If the 
readings are then still outside the QC limits, the result is qualified as an estimate 
and flagged "J". 

Level C validation does not require the qualification of data based on duplicate 
injections . 

Analytical Spike Recoveries 

For all samples whose analytical spike results are outside the 85% to 115% 
control limit, but whose absorbances are less than 50% of the analytical spike 
absorbance, the samples were qualified as estimates and flagged "J". In cases 
where the analytical spike recovery was less than 10 percent, non-detect results 
were rejected and flagged "UR". 

Level C validation does not require the qualification of data based on analytical 
spike recoveries. 

• Completeness 

Data Package No. LK5628-LAS (SDG No. LK5628) was submitted for validation 
and verified for completeness. The completion percentage was 100%. 

000000 
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MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

Minor positive preparation blank contamination was encountered for two analytes. 
All results were flagged accordingly. All other validated results are considered 
accurate with in 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, 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, Mu/ti-Media, Mu/ti-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. 
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Inorganic Data Review, U.S. Environmental Protection Agency, Washington, 
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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 
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) . 

ooooo~ 
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DATA QUALIFICATION SUMMARY 

SDG : LK5628 REVIEWER: RJS DATE: 01 /05/96 PAGE_ 1_ OF_ 1_ 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Aluminum u BOGNW9 Positive preparation 
blank result 

Iron u BOGNW7, BOGNW9 Positive preparation 
blank result 

00001.:1 
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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: LK5628 
Sample Number BOGNW7 
Location 199- B2-12 
Remarks Solit 
Sample Date 10/16/95 
lnoraanic Analvtes CRDL Result a 
Aluminum 200 21.0 u 
Antimony 60 4,0 u 
Arsenic 10 4.6 
Barium 200 63.2 
Beryllium 5 1.0 u 
Cadmium 5 5,0 u 
Calcium 5000 27500 
Chromium 10 8.8 
Cobalt 50 6.0 u 
Copper 25 3,0 u 
Iron 100 43,8 u 
Lead 3 2.0 u 
Maanesium 5000 10100 
Manganese 15 7.0 
Mercury 0.2 0,20 u 
Nickel 40 14.0 u 
Potasssium 5000 4740 
Selenium 5 4,0 u 
Silver 10 3,0 u 
Sodium 5000 13800 
Thallium 10 4,9 
Vanadium 50 40.9 
Zinc 20 4,3 

BOGNW8 
199-B2-1 2 
Solit 
10/16/95 
Result a 

21.0 u 
4.0 u 

10,3 
66.0 

1.0 u 
5.0 u 

30600 
4,0 u 
6,0 u 
3 .0 u 
9,0 u 
2.0 u 

10900 
7.4 

0 .20 u 
14.0 u 

5020 
4.0 u 
3,0 u 

14600 
4.6 

41.9 
3.0 u 

B0GNW9 B0GNX0 
199- B5-1 199-B5-1 
Solit Solit 
10/17/95 10/17/95 
Result a Result a 

23.8 u 21 .0 u 
4,0 u 4.0 u 
4.6 5 .5 

31 .0 33.8 
1.0 u 1.0 u 
5.0 u 5,0 u 

46600 52800 
80.7 88.6 

6.0 u 6.0 u 
3,0 u 3,0 u 

98.4 u 9.0 u 
2.0 u 2.0 u 

8900 9960 
2.0 u 2.0 u 

0,20 u 0.20 u 
14.0 u 14.0 u 

5080 4890 
4,0 u 4.0 u 
3.0 u 3,0 u 

10300 11400 
5.9 3.0 u 
7.7 5.1 
8,3 3.0 u 

Result a Result a Result a Result a Result 

Page_1_ of_1_ 

a Result a 

·-t..N 
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CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

BOGNW7 
Jab Name : L . A. S . ---------- Contract: HANFORD 

~ab Code : LOCK Case No.: B95-10 

1atrix (soil/water): WATER 

:.,evel (low/med): 

~ Solids: 

LOW 

0.0 

SAS No.: SDG No. : L5628W 

Lab Sample ID: L5628-2 

Date Received: 10/18/95 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 21.0 u 
Antimony= 4.0 u 
Arsenic 4.6 B 
Barium - 63.2 B 
Berylllum 1.0 u 
Cadmium 5.0 u 
Calcium- 27500 
Chromium 8.8 B -Cobalt 6.0 u 
Copper- 3.0 u 
Iron 43.8 ;a 
Lead 2.0 u 
Magnesium 10100 
Manganese 7.0 B 
Mercury 
Nickel - 14.0 u 
Potasslum 4740 B 
Selenium 4.0 u 
Silver - 3.0 u 
Sodium-- 13800 
Thallium 4.9 B 
Vanadium- 40.9 B 
Zinc - 4.3 B 

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

000014 

Q M 

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

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

-
-
Texture: 

Artifacts: 
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CLP 

1 CLI ENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0GNW7 
:..ab Name : L . A. S . Contract: HANFORD ----------
:..ab Code : LOCK Case No. : B95-10 

1at r ix (soi l/water): WATER 

Gevel ( low/med) : 

~ Sol ids : 

LOW 

0.0 

SAS No .: SDG No . : 15628W 

Lab Sample ID: 15628 - 3 

Date Received: 10/18/95 

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

CAS No . Analyte Concentration C Q M 

7429-90-5 Aluminum -
NR 

7440-36-0 Antimony- - NR 
7440-38-2 Arsenic - - NR 
7440-39-3 Barium - - NR 
7440-41-7 Beryllium - NR 
7440-43-9 Cadmium - NR 
7440-70-2 Calcium- - NR 
7440-47-3 Chromium - NR 
7440-48-4 Cobalt - - NR 
7440-50-8 Copper= - NR 
7439-89-6 Iron - NR 
7439-92-1 Lead - NR -7439-95-4 Magnesium NR 
7439-96-5 Manganese - NR 
7439-97-6 Mercury 0.20 ij AV 
7440-02-0 Nickel - NR 
7440-09-7 Potassium - NR 
7782-49-2 Selenium -

NR 
7440-22-4 Silver - - NR 
7440-23-5 Sodium-- - NR 
7440-28-0 Thallium - NR 
7440-62-2 Vanadium- - NR 
7440-66-6 Zinc - - NR -

- -
- -

Color Before: COLORLESS Clarity Before: CLEAR Texture: -
Color After: COLORLESS Clarity After : CLEAR Artifacts: -
Comments : 

FORM I - IN ~~ g\'\S ,i,\"' . 

U00015 ~ 

I 
I 



96 I 3'~ 20. DSZS 
CLP 

1 CLIENT ID NO . 
INORGANIC ANALYSES DATA SHEET 

B0GNW8 
:..ab Name: L.A.S. Contract: HANFORD ----------
:..ab Code: LOCK Case No.: SAF#B9 

~atrix (soil/water): WATER 

Level (low/med) : 

%' Solids: 

LOW 

0.0 

SAS No.: SDG No. : L5628F 

Lab Sample ID: LS628-16 

Date Received: 10/18/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 21.0 TI p 
7440-36-0 Antimony- 4.0 u p -
7440-38-2 Arsenic 10.3 p -
7440-39-3 Barium - 66.0 B p -
7440-41-7 Beryll'ium 1.0 u p -
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calcium- 30600 -p 
7440-47-3 Chromium 4.0 TI 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 2.0 -u p -7439-95-4 Magnesium 10900 p 
7439-96-5 Manganese 7.4 B p -
7439-97-6 Mercury NR 
7440-02-0 Nickel - 14.0 TI p 
7440-09-7 Potassium 5020 -p 
7782-49-2 Selenium 4.0 TI p-

7440-22-4 Silver 3.0 -u p 
7440-23-5 Sodium-- 14600 -p 
7440-28-0 Thallium 4.6 B p -
7440-62-2 Vanadium- 41.9 B p 
7440-66-6 Zinc - 3.0 u p 

-
-

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 

000016 



9613420 .. 0526 
CLP 

1 
INORGANIC ANALYSES DATA SHEET 

CLIENT ID NO. 

B0GNW8 
ab Name: L.A.S. ---------- Contract: HANFORD 

,ab Code : LOCK Case No.: SAF#B9 

fatrix (soil/water): WATER 

Jevel (low/med): 

· Solids: 

LOW 

0.0 

SAS No. : SDG No . : L5628F 

Lab Sample ID: L5628-17 

Date Received: 10/18/95 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum -
Antimony- -
Arsenic - -
Barium -
Beryllium -
Cadmium -
Calcium- -
Chromium -
Cobalt - -
Copper= -
Iron -
Lead -

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

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

00001'7 

Q M 

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

Texture: 

Artifacts: 
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CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0GNX 0 
Gab Name : L . A.S. ---------- Contract: HANFORD 

Gab Code : LOCK Case No.: SAF#B9 

~atrix (soil/water) : WATER 

Level (low/med) : 

%- Sol ids: 

LOW 

0.0 

SAS No. : SDG No. : L5628F 

Lab Sample ID: L5644-16 

Date Received: 10/19/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 21. 0 TI p 
7440-36-0 Antimony- 4.0 u p -
7440-38-2 Arsenic - 5.5 B p -
7440-39-3 Barium 33.8 B p -
7440-41-7 Berylliuni 1. 0 u p -
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calcium- 52800 -p 
7440-47-3 Chromium 88.6 - 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 2.0 u p 
7439-95-4 Magnesium 9960 p 
7439-96-5 Manganese 2.0 TI p 
7439-97-6 Mercury 
7440-02-0 Nickel - 14.0 TI p 

NR 

7440-09-7 Potassium 4890 B p 
7782-49-2 Selenium 4.0 u p 
7440-22-4 Silver - 3.0 u p 
7440-23-5 Sodium-- 11400 p 
7440-28-0 Thallium 3 . 0 TI p 
7440-62-2 Vanadium- 5.1 B p 
7440-66-6 Zinc - 3.0 u p 

-
-

Color Before: Clarity Before : Texture: 

Color After : Clarity After: Artifacts : 

Comments : 

FORM I - IN 

000016 



,ab Name : L . A. S . 

,ab Code : LOCK 

9t5 f 3'~· 20 .. 0528 
CLP 

1 
INORGANIC ANALYSES DATA SHEET 

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

Case No.: SAF#B9 SAS No.: 

CLIENT ID NO . 

B0GNX0 

latrix (soil/water): WATER 

SDG No.: L5628F 

Lab Sample ID: L5644-17 

Date Received: 10/19/95 .Jevel (low/med) : 

; Solids: 

LOW 

0.0 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum -
Antimony- -
Arsenic - -
Barium -
Beryllium -
Cadmium -
Calcium- -
Chromium -
Cobalt - -
Copper= -
Iron -
Lead -

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

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

000019 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
A V 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 
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CLP 

1 
INORGANIC ANALYSES DATA SHEET 

CLIENT I D NO . 

B0GNW9 
Lab Name : L .A.S. ---------- Contract: HANFORD 

Lab Code : LOCK Case No . : B95 - 10 

Matrix (soil/water) : WATER 

Leve l (low/med) : 

% Solids: 

LOW 

0 . 0 

SAS No . : SDG No .: L5628W 

Lab Sample ID: L5644-2 

Date Received : 10/19/95 

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

CAS No . 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Col or After: COLORLESS 

Comments : 

Analyte Concentration C 
' 

Aluminum 23.8 -,; 
Antimony- 4 . 0 u 
Arsenic - 4.6 B 
Barium 31. 0 B 
Beryllium 1. 0 u 
Cadmium 5.0 u 
Calcium- 46600 
Chromium 80 . 7 -
Cobalt - 6 . 0 -u 
Copper= 3 . 0 

~ Iron 98.4 
Lead 2 . 0 u 
Magnesium 8900 
Manganese 2 . 0 u 
Mercury 
Nickel - 14.0 u 
Potassium 5080 
Selenium 4.0 u 
Silver -

3 . 0 u 
Sodium-- 10300 
Thallium 5.9 B 
Vanadium- 7.7 B 
Zinc - 8 . 3 B 

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

000020 

Q M 

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

Texture : 

Artifacts: 



9613420.0530 
CLP 

1 
INORGANIC ANALYS ES DATA SHEET 

CLI ENT ID NO. 

Lab Name : L . A . S. ---------- Contract : HANFORD 
B0GNW9 

Lab Code: LOCK Case No . : B95-10 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids : 

LOW 

0.0 

SAS No . : SDG No . : L5628 W 

Lab Sample ID: 15644-3 

Date Received : 10/19 / 95 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before : COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

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

-Copper 
Iron -
Lead -

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

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

000021 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
A V 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture : 

Artifacts: 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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0 / f 311 ~)n 0537 7f:l . ·1!;.,1u • . \ , 
Lockheed Environmental Systems & Tcc:hnologics Co. 
Lockheed Analytical Services 
975 KeUy Johnson Drive Las Vegas, Nevada 89 119-3705 
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 

LOCKHEED MARTI~ 

November 29, 1995 

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

RE: Log-in No.: L5628/L5644 
O400000-B 
895-103 
1018596/1019596 
286/287 

Quotation No.: 
SAF: 
Document File No.: 
BHI Document File No.: 
SDG No.: LK5628 

L5628-

L5644-

The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 18 October 1995. The 
temperature of the cooler upon receipt was 2 °C. Sample containers received 
agree with the chain-of-custody documentation. Sample containers were 
received intact. Samples were received in time to meet the analytical holding 
time requirements. 

The attached data report contains the analytical results of samples that were 
submitted to Lockheed Analytical Services on 19 October 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 were received in time to meet the analytical holding 
time requirements. 

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

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

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 375-4741. 

U00023 
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9613420 .. 0533 

Lockheed Analytical Services Log-in No.: L5628/L5644 
Quotation No.: O400000-B 

SAF: B95-103 
Document File No.: 1018596/1019596 

WHC Document File No.: 286/287 
SDG No.: LK5628 

Page No.: 1 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature . 

" I certify that this data package is in compliance with the SOW, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manger or a designee, as 
verified by the· following signature." 

cc: Client Services 
Document Control 

000024 

Sincerely, 

;:Ml--;i.~ fe;:_ 
Kathleen M. Hall 
Client Services Representative 



96 f 34 20 .. 053LJ 

Lockheed Analytical Services Log-in No.: L5628/L5644 
Quotation No.: 0400000-8 

SAF: 895-1 03 
Document File No.: 1018596/1019596 

WHC Document File No.: 286/287 
SDG No.: LK5628 

Page No.: 3 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

WATER 

The routine calibration and quality control analyses performed for this batch include as 
applicable_: instrument tune (ICPIMS 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 analyzed for total metals analysis. The samples were 
batched as LAS batch 1018BHT for total metals analysis. Sample B0GNW7 (L5628-2) 
and (L5628-3) were used for matrix spike, duplicate and serial dilution analyses. All 
data flags due to the performance of the above-mentioned QC samples are also 
associated with every sample analyzed with this batch. 

Holding Time Requirements 

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

Method Blanks 

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

Internal Quality Control 

All internal quality control were within acceptance limits. 

Sample Results 

• The following qualifiers are reported on the basis of the techniques employed to 
perform the analyses: 
"P" Trace ICP-AES 
"P" ICP-AES 
"AV" Cold Vapor AA 

Nalini Prabhakar 
Prepared by 00002s 

11 /16/95 
Date 



9613420 .. 0535 

Lockheed Analytical Services Log-in No.: L5628/L5644 
Quotation No.: 0400000-B 

SAF: 895-1 03 
Document File No. : 1018596/1019596 

WHC Document File No.: 286/287 
SDG No.: LK5628 

Page No. : 4 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

FILTERED WATER 

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

Preparation and Analysis Requirements 

• Two filtered water samples were analyzed for dissolved metals analysis. As the 
measured turbidity of the samples was less than 1 NTU, they were batched as LAS 
batch 1018BHD for dissolved metals analysis. Sample B0GNW8 (L5628-1 6) and 
(L5628-17) were used for matrix spike, duplicate and serial dilution analyses. All data 
flags due to the performance of the above-mentioned QC samples are also associated 
with every sample analyzed with this batch. 

Holding Time Requirements 

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

Method Blanks 

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

Internal Quality Control 

All internal quality control were within acceptance limits. 

Sample Results 

• The following qualifiers are reported on the basis of the techniques employed to 
perform the analyses: 
"P" Trace ICP-AES 
"P" ICP-AES 
"AV" Cold Vapor AA 

Nalini Prabhakar 
Prepared by 000026 

11 /16/95 
Date 



9613420 .. 0536 
ERC LABORATORY MANAGEMENT 
SAMPLING AUTHORIZATION FORM 

SAF Number B95-103 

PROGRAM TYPE CERCLA 

PROJECT TYPE ljmjted field lnvesti~tion 

TASK ID ...6... 

PROJECT ID 

OPERABLE UNIT 

ROUND NUMBER 

SAMPLING EVENT TITLE 100:BC-5 GROUNDWATER SAMPLING - ROUND 9 

Revision __o__ 

100--BC-5 LFI 

100--BC-5 

..2... 

TASK MANAGER 
R, L. Bi2~rstaff 

ORG.CODE 
BN222 

MSIN 
W:21 

TELEPHONE FAX 
372-9572 972-9655 

CHARGE CODES - ANAL YI'ICAL SERVICES PB3AB 
SAMPLING SERVICES PB3AA 

SAMPLE MANAGEMENT PB3AC 
TECHNICAL OVERSIGHT PB3AC 

SAMPLE MANAGE.MENT FUNCTION PROJECT COORDINATOR R C Smith 

TELEPHONE 372-2537 

ESTIMATED START DATE 10/09/95 

SAMPLING LOCATION 100:BC-5/100 Area 

DATA TURNAROUND REQUIREMENTS 

DATA DELIVERABLE REQUIREMENTS 

SAMPLE MATRIX _SOIL 

ESTIMATED COMPLETION DATE 

ESTIMATED NUMBER OF SAMPLES 

_PRIORITY 

_STANDALONE 

LREGULAR 

LSUMMARY 

LWATER _ OTHER (See Comments) 

ANALYTICAL PROTOCOL(S) CLP SW:846, RADCHEM and field Screenin2 

LABORATORY OUANTERRA (Main) LOCKHEED (Split) 

COMMENTS: 

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

I0/20/95 

fill 

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

•• Wells to be sampled include 199-B2-12, 199-B2-13, 199-B3-l, 199-B3-46, 199-B3-47, 199-B4-1, 199-B4-4, 199-84-5, 
199-B4-7, 199-B4-8, 199-84-9, 199-B5-1, 199-B5-2, 199-B8-6, 199-B9-1 , 199-B9-2, 199-B9-3, 699-63-90, 699-65-72, 
699-65-83, 699-66-64, 699-71-77, 699-72-73, and 699-72-92. 

Date 09/19/95 00002'7 
Blfl.EE.002 (I 2/9,4) 

- _J 



Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REOUESt ~bl8' Page __ l_of __ l_ 

Data Turnaround 

Collector Company Contact Telephone 
D Priority 

,4-, R,·z.P<.) R. L. Biggerstaff (509) 372-9572 • Normal 

Project Designation Sampling Location SAF No. 
100-BC-5 Groundwater Sampling - Round 9 100-BC-5 B95-103 
Ice Chest No. Field Logbook No. Method of Shipment 

<EIZ-? c_FZ. . JC~) Federal Express 
Shipped To Offsite Property No. Bill of Lading/Air Bill No. 
Lockheed WCJS- O-O040-O4 ciqOl./h43'3Cf ;;J... 
Possible Sample Hazards/Remarks Preservation HN03 HN03 Cool 4°C Cool 4°C HN03 HCI None None HN03 HNOJ 

Type of Container P/G G p p PIG PIG G P/G PIG G ........ 
No. of Container(s) ~ 1,;.,~,~ 

1 1 1 1 5 4 1 1 1 1 
,_ 

.... 1 
Special Handling and/or Storage 

Volume :i= 
Maintain 11amplas between 2°C and &°C. 1L 500mL 500mL 250mL lL lL 1L 20mL 1L 500ml l -.. ::,. 

ICP Motol1, Mercury Anions - Conduct- Gross Tc-99 Tritium, Activity ICP Metel1, Mercury '11 
-

AA Motif, AA Met1l1 
(Unfilter9dl (Unfilt· F, so,. ivity Alpha, C-14 Scan (Filtered) (Filtered): ~ SAMPLE ANALYSIS ered) pH Gross 

! .a.J 
Beta, '...J 
Sr-90 

Sample No. Matrix" Date Sampled Time Sampled ·-:•\ ;'·.:-: ::::- . · . . .. 

B0GNW7 w 1<1'/oc;r 1~~5 'fJ .'>° XJ .>o )<:J ;>G ;x._. ~ .• 

B0GNW8 C w 1~'16·'tr /_3..)5 '---p y ) --,-, ----N 
U:i . 

. ··.·-··.·=•:•· ·-•:-:-•-· .. SPECIAL INSTRUCTIONS Matrix• 

9mi,~:::9F:'F;:~,~:~f~:~iPN. Sign/Print Names 
s • Soil 

Relinquished By #nfi!r Date/Time ~~~~ Date/Time Olt;/0 SE • Sediment 

<:>")f'e SO• Sol id 

IJ6-R~•- / c;. lo·/> 5< It L. ,JJ. Hr N 1P-17~r SL • Sludge 

12t
1

~~ t£,bZ- Detamme o 1 J\::> / Received By Date/Time 
W • Wate, 
0 • O il 

A • Air ~_,,,1,~ .A'?-;1?• 1' OS • Orum Sohda 
}-Relinquished By Date/Time Received By Date/Time OL • Orum Liquids 

T • Tiuue 
WI • W 1pa 

?linquished By Date/Tims Received By Date/Time L • liq Utd 
V • Vegeta tio n 
X • O ther -

~llf :~~ti i~~x fhaivt ~ Title Date/Time 

. 11, L'J... ~ ~-nle Cu(ti)l"'i:,.,,.. / 6 ~, ~·9 s-/ ';/ ·. n/'l rr.., 

~l,1;;-ls~+'il~E , 
l't'isposal Method Disposed By ' Date/Time .... 

1-....... . ,. n 
\: 



,-------------r--------------------------------------------r------------
Bechtel Hanford, Inc. 

Colh,otor 
4. 

Project Designation 
100-BC-5 Groundwater Sempling • Round 9 

Ice Cheat No. 

Shipped To 
Lookhaed 

/1.n-/.J,t;, 

Possibla Sample Hazards/Remarks 

CHAIN OF CUSTODY /SAMPLE ANALYSIS 

Company Contact 
R. L. Biggarstaff 

Sampling Location 
100-BC-5 
Field Logbook No. 

'GFL. IL-'\; 
Offsite Property No. 

WCf f>-0 ,Q(c (fQ-0 ~ 
Preservation HN03 HN03 Cool 4°C Cool 4°C 

Talaphone 
(509) 372-9572 

SAF No. 
B95-103 
Method of Shipment 
Federal Express 

Bill of Lading/Air Bill No. 

Page __ 1 _ of __ 1 _ 

Data Turnaround 

D Priority 

• Normal 

aqo4bf./l/Ol/ I 
HN03 HCI None None HN03 HNO,,_ -;--

Type of Container 
~--- , 

PIG 

No. of Container(s) 1 

Spacial Handling and/or Storage 
Maintain samples between 2°C and 8°C. 

Volume 
1L 

ICP Metals , 
AA Metals 

SAMPLE ANALYSIS 
!Unfiltered) 

Semple No. Metrix• Data Sampled Time Sampled 

B0GNW9 w /a ·,, ?·s:,- /I ~c, 'f 
B0GNXO w lo·,')• 1 ,- /IQ:, 

N , ,,.._ 

Sign/Print Names 

R~ui"d ~- c;;r" Date(Time O1Jc)l,Aeceived By Date/Tima 

.«"LL~~ /l.~fm...1 /0-l'l-~r/ 
( ,Relinquished By O 

- Riihnqu,ahed By r \ ;) 

Date/Time 

Date/Time 

Received By Date/Time 

Received By Date/Time 

G p p 

1 1 1 

S00mL S00mL 250mL 

Mercury Anions• Conduct• 
(Unfilt· F, S04• ivity 
ered) pH 

/ .'><-=> -· x.:. 

SPECIAL INSTRUCTIONS 

PIG PIG G PIG 

5 4 1 1 

1L 1L lL 20mL 

Gross Tc-99 Tritium, Activity 
Alpha, C-14 Scan 
Gross 
Beta, 
Sr-90 

:• 

_..)Q >' ~ \ . ...., ->-<' 

PIG G-
# ~ 

....t:: 
1 1 r-...> -it 

l L 500.:m::) 
ICP Met als , 

Mere~ AA Me t als 
!Filtered) (Filte 

r~ '< > 

M attix • 

S • Soil 
SE • Sedime nt 
SO • Sol;d 
SL • Sludg e 
W • W ater 
0 • Oil 
A • Air 
OS • Orum Soli ds 
DL • Orum Liquid s 
T • Tissue 
W1 • Wipe 
l • l iquid 
V • Veoe11 11on 
X • 01he r <,- \ ~ ~ R--L-A_B_O_R_A...,,.T""O""R"""Y.;.:..;.,R"""e_c_e-iv_e_d_B"""y ______ f-., (--..L-------::T~it'.':-le __________ ._ __________________ -;:D:-a-:-t e'.""/T;::='.""im-:-e--------------, 

] ~ _ S~S~ION .l-.,t.,,1,, .'Y\J \.. <;,-,,-olt (....., ~ h;,),.,._...,. /D -1'-f .c,_r / o•tc.v 
r, , "FINA L SAMPLE Disposal Method Disposed By Date/Time 

I 
I 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B Cb D E 
LEVEL: 

PROJECT: v \-\C.. 1 13 H r DATA PACKAGE: LK'Sto2~ ·-LAS 

VALIDATOR: ~"1.S LAB: '--1.:>c...-~ h ~ £ J DATE: \ "2.. I z.~ I Ct s 
CASE: l aa--- \,L-S SDG: L\(Sto2~ 

ANALYSES PERFORMED 
~ClP/ICP OClP/GFM lii{a.P/Hg 0 QP/Cyanide 0 0 

0 SW-848/ICP OSW-848/GFM 0 SW-8~/Hg OSW-848 • 0 
Cyanide 

SAMPLES/MATRIX 

{)O(?~W't- 1306~~({ 
\ 

~bbt-JW8- 1 ~06t--J xo , 

(4 L.-> ~ .\<.r- Se"" p/LJ l -
~- DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? 
Comments: 

~ 

....... ® 
·······(§ 

No 

No 

N/A 
N/A 

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

2. HOLDING TIMES 
Are sample holding times acceptable? •••••••• ~ No N/A 
Comments: _________________________ _ 

-A-# 
UOO< •:l1. 



INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments?. 
Are initial calibrations acceptable? •••••••• 
Are ~CP interference checks acceptable? •••• ~ •• 
Were ICV and CCV checks performed on all instruments? 
Are ICV and CCV checks acceptable? •••••• 
Comments: 

. . 

. . 

. . 

• Yes 
• Yes 
• Yes 
• Yes 
• Yes 

No <&,. 
No 

~ No 
No I No 

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

4. BU.NKS 

Were ICB and CCB checks performed 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? 

Comments: 'Pt:f f 1 )ZJ:t k 1 (_D <-b:c. ts: A-\ C,11f,N\,JG\ ''u'') 

• Yes 

·® 
. Yes 

•• Yes 
•• Yes 

(!}_·t.~<-~.S \:<. ~ () ' N v,n-, 00 lo, N \,,) ~ 

5. ACCURACY 

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

-~ 
. -~ 
• • Yes 
•• Yes 

No 

~ No 
No N/A 

® N/A 
No @ 
No @fa 

··~·J 

No N/A 
No N/A 
No ~ 
No @ 

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

~,o_.s; 

< ,o<~ n:.1 ;;2 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? •.••••••• 
Are laboratory duplicate samples RPO values acceptable?. 
Were ICP serial dilution samples analyzed? 
Are ICP serial dilution %0 values acceptable?. 
Are field duplicate RPO values acceptable? · 
Are field split RPO values acceptable? 
Comments: Sp~t Sc...,pk;.r 

. ·® 
. . ·® 

Yes 
• Yes 

Yes 
Yes 

No N/A 
No N/A 
No @ 
No @ 
No ~ 
No N/A 

(i) go ~t.)\.)~ / OD ~~0.2,. G:_a 20., ·1.)-t ® \30bN xoj Bob~S'-1~ ,,x)✓ 
7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSD values acceptable? 
Were analytical spikes performed as required?. 
Are analytical spike recoveries acceptable? • 
Was MSA performed as required? 
Are MSA results acceptable? ..•. 

. 

. 
. . 
. . 

. . . . 

. . . . 
. . . 

. . 

. Yes No (in) 

. Yes No (@ 
• Yes No i • Yes No 
. Yes No e . Yes No 

Comments: ___________________________ _ 

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

. . . . . . 
. . . . 

.@) No N/A 

. Yes No w 
• Yes No @ 
.@) No N/A 

---------------,---------------
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SDG: LK5Cc2~ 
COMMENTS: 

SAMPLE ID COMPOUND 

?-1~0 I 'A \ V i,,...' 1,-. v Y'Y"' 

I 

01-<-o l T'('o"' 

BLANK AND SAMPLE DATA SUMMARY 

VALIDATOR: \<. °dS DATE: 12-/.2.b / '-iS 

RESULT Q RT UNITS sx lOX 
RESULT RESULT 

2..c, .&q M~/1.. \ 3 3. '-IS -----, 
'3 '2. '34 Iv/ . 7 -

I 

\ 
'-'v 

PAGE I OF 

SAMPLES QV4UFIER 
AFFECTED 

Bo6r->w~ u 
f,Ob~C\ ,vJ; lA 

~.., 
0---. -w,,j 
--i: 

r-...:. 
.e::l 
It • 
c= ,, . 
..;s::: 
~ 
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CLP 

3 
BLANKS 

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

SAS No . : jab Code : LOCK Case No.: B95-10 

)reparation Blank Matrix (soil/water) : WATER 

)r eparat i on Blank Concentration Units (ug/L or mg/kg): UG / L_ 

Initial 
Calib . Continuing Calibration 

Blank Blank (ug/L) 
Analy te (ug/L) C 1 C 2 C 3 C 

Aluminum 21. 0 u 21. 0 u 21. 0 u 21.0 u 
Antimony- -- 4.0 - u -- 4.0 - u -- 4.0 - u -- 4.0 - u - - - -Arsenic - 3.0 u 3.0 u 3.0 u 3.0 u 
Barium 14.0 - u 14.0 - u 14.0 - u 14 . 0 - u 
Berylllum -- - u -- 1.0 - u -- 1.0 - u -- -1.0 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 4.0 - u -- 4.0 - u -- 4.0 - -- 4 . 0 -u 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 2 . 0 u 2.0 u 2.0 u 2.0 u - - - -38.0 u 38.0 u 38.0 u 38.0 u Magnesium -- - -- - -- - -- -Manganese 2.0 u 2.0 u 2.0 u 2.0 u - - - -Mercury 0 . 2 u 0 . 2 u 0.2 u 0 . 2 u 
Nickel - 14.0 - u 14.0 - u 14.0 - u 14 . 0 - u 
Potassium --520.0 - --520.0 - ~22.3 - --520 . 0 -u u B u 
Selenium 4.0 - u -- 4.0 - u - 4.0 - u -- 4.0 - u 
Silver - 3.0 - u 3 . 0 - u 3.0 - u 3.0 - u 
Sodium-- - 46 . 0 - u 46.0 - 46.0 - u 46.0 u u -- - -- - -- - -- -Thallium 3.6 B 4.5 B 3.0 u 3.0 u 
Vanadium- 4.0 - u 4 . 0 - u 4.0 - u 4.0 - u 
Zinc - 3.0 - u 3 . 0 - u 3.0 - u 3 . 0 - u - - - -

- - - -
- - - -

FORM III - IN 

SDG No. : L5628 W 

Prepa-
ration 
Blank C M 

-
126 . 690 B -~ -4.uuo u p -3.000 u p -14.000 u p -- -1.000 u p -5.000 u p -26.000 u p 

-- -4 . 000 u p -6.000 u p 
-3 000 u p 

~2. 340 rn- DP= 
L..UUU u p -38.000 u p -- -2.000 u p 
0.200 u AV -14.000 u p 

--520. 000 u p --- -4.000 u p 
J_.000 u p-

("'I75.740 13 ... -~p 
.5.UUU u p 
4 . 000 u p 
3.000 u p 

-
-

ILMO3 . 0 




