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Lockheed Environmental Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 891 19-3705 
Telephone 702-36 1-0220 800-582-7605 Facsimile 702-361-8 146 

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

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

LOCKHEED 

November 9, 1995 

L5440 
O400000-B 
B95-099 
0926596 
276 
LK5440 

004440~ 
MARTIN 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 26 September 1995. 

The temperature of the cooler upon receipt was 5 °C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples were 
received in time to meet the analytical holding time requirements. The vials for volatile 
analyses did not contain headspace. All discrepancies identified upon receipt of the samples 
have been forwarded to the client and are documented in the enclosed chain-of-custody 
records . (See attached Sample Receiving Checklist). 

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) 375-4 741. 
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9613~47.0673 

Lockheed Analytical Services Log-in No.: L5440 
Quotation No. : O400000-B 

SAF : B95-099 
Document File No.: 0926596 
WHC Document File No .: 276 

SDG No .: LK5440 
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, 

~~ 
Kathleen M. Hall 
Client Services Representative 
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Lockheed Analytical Services Log-in No. : L5440 
Quotation No.: Q400000-8 

SAF: 895-099 
Document File No .: 0926596 
W HC Document File No.: 276 

SDG No .: LK5440 
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 
One water sample was received for LK5440 and analyzed in batches 926 bh for 
selected analytes as requested on the chain of custody. Quality control analysis was 
performed on the following sample: 

Client ID LAL# Method 

BOGKN5 L5440-9 MS,DUP 300.0 Chloride, Fluoride, Nitrate-Nitrogen, 
Orthophosphate, Sulfate 

L5440-10 MS, DUP 950.1 Ammonia 

L5440-11 MS, DUP 9030 Sulfide 

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

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

the reporting detection limits. 

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

Kay Mccann 
Prepared By 

October 15, 1995 
Date 
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Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

Log-in No.: L5440 
Quotation No.: Q400000-B 

SAF: B95-099 
Document File No.: 0926596 
WHC Document File No .: 276 

SDG No.: LK5440 
Page No .: 3 

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

Preparation and Analysis Requirements 

All samples were received on September 26, 1995. The samples were logged in as 
L5440 and were prepared and analyzed in batch 926 bhT for total metals and 926 bhD 
for dissolved metals. 

Holding Time Requirements 

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

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 with the following 
exceptions: The matrix spike recoveries for thallium for both total (70%) and dissolved 
(72%) were outside of acceptance limits . The recoveries based on the LCS (91 % total 
and 103.4 dissolved) support that the analytical system was operating within control 
limits. 

Shellee McGrath 
Prepared By 

November 1, 1995 
Date 
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Lockheed Analytical Services 

Analytical Method 8240 

CASE NARRATIVE 
ORGANIC ANALYSES 

Log-in No.: L5440 
Quotation No.: O400000-B 

SAF: B95-099 
Document File No .: 0926596 
WHC Document File No. : 276 

SDG No .: LK5440 
Page No .: 4 

The associated samples were analyzed in two analytical batches. 

Analytical Batch 100295-8260-E 1,£2 

The samples were analyzed within the required holding time on October 2 and 3, 
1995. The instrument tunes, initial and continuing calibrations were within QC 
criteria. There were no target compounds detected in the Method Blank (MB). 
Surrogate recoveries were within QC limits. Compound recoveries were within QC 
limits in the Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS). The Relative Percent Differences (RPDs) between the MS and MSD 
recoveries were within QC limits. All samples met internal standard area counts and 
retention times criteria. 

Christine Davy 
Prepared By 

November 9, 1995 
Date 
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Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: L5440 
Quotation No. : O400000-B 

SAF: 895-099 
Document File No.: 0926596 
WHC Document File No.: 276 

SDG No. : LK5440 
Page No .: 5 

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

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

Holding Time Requirem1ents 

All holding times were met. 

Analytical Method Gross Alpha Beta 

The gross alpha beta analysis was performed using standard operating procedure, LAL-91-
SOP-0060. The samples were analyzed in workgroup 27812. No problems were encountered 
during the analysis and all QC criteria were met with the following exceptions: The minimum 
detectable activity of the matrix spike and duplicate (2781 2MS 1 and 2781 2DUP1) was 
greater than the reporting detection limit due to residue weight limitations forcing a volume 
reduction. Data quality is not believed to be adversely affected. No re-analyses were 
performed. 

Yvonne M. Jacoby 
Prepared By 

October 20, 1 995 
Date 
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9613447 .. 0678 

Lockheed Analytical Services 
DATA QUALIFIERS FOR INORGANIC ANALYSES 

[Revised 08/28/92] 

. For Use on the Analytical Data Reporting Forms 

For CLP Analyses Only -- Reponed 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. I 

; 

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 sarpple 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. 

< F6r Use rin iheQC ·oata Reporti11g F6:iitS .. ··• 
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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9613447100679 
Lockheed Analytical Services 

DATA QUALIFIERS FOR ORGANIC ANALYSES 

For .Use On The Analytical Data Reporting.>Forms 

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

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

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

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

Constituent concentration exceeded the calibration range. 

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

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

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

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

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

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

Analyst-defined qualifier. 

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

For Use On The. QC Data Reporting Forms . 

QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory 
control standard, or surrogates; and RPD for matrix spike duplicate or unspiked 
duplicate) exceeded acceptance limits. 

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

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

1 Used as footnote designations on the QC Summary Form. 

000008C 



B 

C 

D 

E 

F 

H 

y 

I 
* 

al 

bl 

9613447.0680 
Lockheed Analytical Services 

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES 
[Revised 08/28/92] 

..... ·.·••·• Fqr Use on the AnalyticaLDa(a .. 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. R~porting. 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 RPD cannot be computed because the sample and/or dupl_icate concentration 
was below the MDA. 

I 

1 Used as foot note designations on the QC summary form. 
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9613~~7 .. 0681 
-~ Lockheed Analytical Servic 

SAMPLE LOGIN AND CHAIN OF CUSTODY 

OOOOOSE 



L5440-1 
TEMP 5 
Location: 
Water 

L5440-2 
TEMP 5 
Location: 
Water 

L5440-3 
TEMP 5 
Location: 

L5440-4 
TEMP 5 
Location: 

L5440-5 
TEMP 5 
Location: 
Water 

L5440-6 
TEMP 5 
Location: 

L5440-7 
TEMP 5 
Location: 

L5440-8 
TEMP 5 
Location: 
Water 
Water 

L5440-9 
TEMP 5 
Location: 
Water 
Water 
Water 
Water 

9613447.,0682 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl} 
Sep 26 1995, 03:11 pm 

Login Number: L5440 
Acco~nt: 596 Bechtel Hanford, Inc. * Richland, WA 

ProJect: BECHTEL-HANFORD Bechtel Hanford Project 

BOGKN5 23-SEP-95 26-SEP-95 

RFG01-43D 
1 s SCREENING Hold:21-MAR-96 

BOGKN5 23-SEP-95 26-SEP-95 

RFG18-48A6 
1 s 8240 VOLATILES Hold:07-0CT-95 

BOGKNS 23-SEP-95 26-SEP-95 

RFG18-48A6 

BOGKN5 23-SEP-95 26-SEP-95 

RFG18-48A6 

BOGKN7 23-SEP-95 26-SEP-95 

RFG18-48A6 
1 s 8240 VOLATILES Hold:07-0CT-95 

BOGKN7 23-SEP-95 26-SEP-95 

RFG18-48A6 

BOGKN7 23-SEP-95 26-SEP-95 

RFG18-48A6 

BOGKN5 23-SEP-95 26-SEP-95 
"GFAA METALS=As,Pb,Se,Tl" 

RFG02-22A 
1 s 6010 ICP METALS Hold:21-MAR-96 
1 s 7000 FURNACE METALS Hold:21-MAR-96 

BOGKN5 23-SEP-95 26-SEP-95 

RFG02-22A 
1 s 300.0 CHLORIDE Hold:21-0CT-95 
1 s 300.0 FLUORIDE Hold:21-0CT-95 
1 s 300.0 NITRATE Hold:25-SEP-95 
1 s 300.0 PHOSPHATE Hold:25-SEP-95 

Page 1 

31-0CT-95 

31-0CT-95 

31-0CT-95 

31-0CT-95 

31-0CT-95 

31-0CT-95 

31-0CT-95 

31-0CT-95 

31-0CT-95 
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9613447 .. 0683 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Sep 26 1995, 03:11 pm 

Login Number: L5440 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Water 1 s 300.0 SULFATE 

L5440-10 BOGKN5 
TEMP 5 
Location: RFG02-22A 
Water 1 s 350.1 NH3/N 

L5440-11 BOGKNS 
TEMP 5 
Location: RFG02-22A 
Water 1 s 9030 SULFIDE 

L5440-12 BOGKN5 
TEMP 5 
Location: 157 
Water 1 s GR ALP/BETA LAL-0060 
Water 1 s u TOTAL KPA (INORG) 

L5440-13 BOGKN5 
TEMP 5 
Location: 157 

L5440-14 BOGKN6 
TEMP 5 "GFAA METALS=As,Pb,Se,Tl" 
Location: RFG02-22A 
Filt H20 15 S 6010 ICP METALS 
Filt H20 15 S 7000 FURNACE METALS 

L5440-15 REPORT TYPE 
Location: 
Water 1 S EDD - DISK DEL. 
Water 1 S GCMS2 
Water 1 S INORG TYPE 2 RPT + 
Water 1 S RAD RPT TYPE 2 

Hold:21-0CT-95 

2.3-SEP-95 26-SEP-95 

Hold:21-0CT-95 

23-SEP-95 26-SEP-95 

Hold:30-SEP-95 

23-SEP-95 26-SEP-95 

Hold:21-MAR-96 
Hold:21-MAR-96 

23-SEP-95 26-SEP-95 

23-SEP-95 26-SEP-95 

Hold:21-MAR-96 
Hold:21-MAR-96 

26-SEP-95 26-SEP-95 

Page 2 

Signature: 

31-0CT-95 

31-0CT-95 

31-0CT-95 

31-0CT-95 

31-0CT-95 

31-0CT-95 

Date: 
/ V 9-J6-c:-~- 000010 



REQUEL<S'l '1 () Pogo __ 1 _ of __ 1 _ 
Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS 

Dote Turnaround 

D Priority 
Collector 

le. 
Company Contact Telephone • Normal !(. Lu. Sf J u,~ M . J. Gelgoul (509) 372-9597 

Project Designation Sampling Location SAF No . 
300-FF-2 618-10 and 618- 11 Burial Ground Wells 618-10 end 618- 11 Burial Grounds B95-099 

Ice Chest No. Field Logbook No . Method of Shipment 

tr(J)S- oi< ~ ( L - lfcJ 3 Federal Express 

Shipped To Offsite Property No . Bill of Lading/Air Bill No. 
Lockheed wq5- 0- O([J{]O -Oc). cl..q[)4~4/ qc.1 I 
Possible Sample Hazards/Remarks 

Preservation 
HCI HN03 Cool 4°C H,so, • 1 HN03 None HN03 

Type of Container 
Gs P/G P/G P/G p P/G P/G P/G 

.a-, 
- 1,, 

No. of Container(s) 
3 1 1 1 1 '.,..-...2.,,..,~ ,J.,.-;- 1 1 

u ~ 
-! t 

Special Handling and/or Storage 
·:,.,:; _, 

·~ ....... ii 
Maintain samples between 2°C and 6°C. 

Volume 
40mL lL 500mL lL lL -~'.l. 20mL lL !_ 

VOA - ICP Metal• Anions Ammonia Sulfide Gross Activity ICP Metal, a, 
TCL lunlilteredl (IC) - F, Alpha, Scan llilteredl · ·c o 

- TAL. TAL, GFAA ...:.?: ; SAMPLE ANALYSIS 
GFAA Cl , S04 , Gross Metal, - A,, 

Metal• · Aa. N03 , PO, Beta, Pb, Se, Tl 
Pb, Se, Tl Total U 

Sample No. Matrix• Date Sampled Time Sampled 

BOGKN5 w 9/:J.3 lo/., /y 2 C) >< 'y y x >< _x -~ 

BOGKN6 w 9h1/r,< / yL c ''>< -
BOGKN7 w Y/ :z. JI <, < / C:/2.., , ·x 

, 

I 

SPECIAL INSTRUCTIONS Matr ix• 
¢fiAIN QF POSSl;SSION Sign/Print Names . , 

ZnAc + NaOH tJ /?~ S • Soil 0 SE • s.diment 
0 Relinquishe

1

~By l). St. :f'.:,~,. Date/Time og~s- l~v~~ b,C.- Date/Time~S" ;250, ... 1 
SO• Solid 

Q 7"I... 1<'1 h ~ ~,~-'f~ ..-:~., 'Jlw1J.4~ <i-2$"..r,~ '2 1, 1 L and 1 , -.9MI:- SL • Sludge 

"" W - Water Q ~~A~~ Date/Time O~S";/ Received By Date/Time 
Sample analysis for nitrate and phosphate by EPA 300.0 is being requested for 0 • Oil 

~ ;z. J I,,/ kl,,./ 9-2>-f'~ A • Air ... information only . The ERC Contractor acknowledges that the 48-hour holding OS • Orum Sohd• 

/ 
Relinquished By Date/Time Received By Date/Time time will not be met. DL • Orum Liquids 

T • T11sue 
w1- w,~ 

C \Relinquished By Dote/Time Received By Date/Time L • liquid 
I V • Vegec.t ,on 

X -. Other ----...:: LABORATORY Received By Title Date/Time 
~ .· SECTION LLM~ S--.,,oL c_~ 1,., L .... q. [~ 9y 07.;i) 
~ FINAL SAMPLE Disposal Method Disposed By Date/Time 

c..,...-
r--.. DISPOSITION i -<: 



/ . 
( 

\ 
11 07: JO 

Environmental 

~~~~r::i ERC Team 
Interoffice Memorandum 

W. S. Thompson 

J. E. Parsons 
M. J. Galgoul 

N3--06 

X0-23 
H6-0l 

IFS&.lf 271-l: 

Septcmbcr20, 1995 n 
S. K. De Mers Q(U 
Radiological Controls 
TI-OS/373-1913 

Job No. 22192 
w--~--.i-i:!<o 
~ . /(/A, 

OU: JOllfF.: 
TD NIA 
DAI NIA 
a.;.sc..-,a:,o 

st.1UECT, Sampliq of Welk 699-86-FAA, FAB, and E4C and Wells 699-ll-4D and 
699-13-lA&B 

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

The wells were reviewed for radiological content based on the previous sampling data. 
Additional! y, other wells in the same local weze .reviewed as :re:c=t sampling data is not available 
for all wells. The wells listed have a fJ activity < 100.000 pCi/1 ( < .1 uCi/sample based on a 1 
liter sample si7.e) and the a activity is < 10.000 pCi/1 ( < .01 uCi/1 based on a l liter sample). The 
well shows activities < 2.000 pCi/gm ( < 2 nCi/gm D.O.T. limit). The higbest activity in recent 
samples is 36,(,()() pCi/1 S(W) and 15 pCi/1 a. Other wells in the vicinity showed a recent high of 
86,000 pCi/1 of Tritium. While this value excee.cis the drinking water limit, it docs not exceed the 
limit for DOT shipping. 

None of the wells reviewed are located within radiological areas and will not require any RCT 
support. 

skd 



SAMPLE CHECK-IN LIST 

WHC.-SOW;-93-0003 
Revision 4 · 

Date/Time Received : 1-J..6--9~9:<"0 rf-. SOG# : r2td: 

SAF #: 1$ 9 ~ --0 9.'f Work Order Number : n 114 
Shipping Container ID : G;v~ ·-o ;;J.5: Chain of Custody l __ .;.,;.,,,_zd:_.__ __ _ 

1. 

2. 

3 . 

4. 

5. 

Custody Seals on shipping co_ntainer intact? 

Custody Seals dated and signed? 
·-0 

Samp 1 e temperature ~ c_ 

Vermiculite/packing materials is 

Each sample is in a plastic bag? 

Yes (.)c] No [ ] 

Yes L(] No [ J 

6. Sample holding times exceeded? 

Wet [ ] Dry ["] · 

Yes Cx_] Na [ ) 

Yes [)(] No [] 

7. Samples have: 
tape 

-4---custody seals 

8. Samples are: 
_Lin good condition 

broken . --

hazard labels --appropriate sample labels --

leaking 
--have air bubbles 

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

Yes[ ] No [..\] 

Notes : _.s,_tlo~L,.,,,.f;J.._., .°'Jt4,/-' _li.;..1 =ttla;;.e__,/,~re.,_, ----~~o~c+?-· <-)_.f/c~t=M-44-t e..__.,...., ...... q+--'-C--t",&2"--"-9 ...... 5S ..... 0..;;..1..t.:::P;___--=----

Sample Custodian/laboratory: Date : 9- J,_0 ·-»-
~ --'llc,,f~~_....._.c.,u.. .......... ',1,--

Telephoned To: _________ On _____ By _______ _ 

33 



9613447.0687 

LOCKHEED MARTIN 

Sample Login 
Login Review Checklist 

Lot Number l, 5~ /..;4 o 

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 

1. Are all sample ID' s correct? 

2. Are all samples present? 

3. Are all matrices indicated correctly? 

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

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

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

WGIN CHAIN ID: CUSTODY 

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

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

SAMPLE RECEIVING CHECKLIST 

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

.YES NQ NIA Comment 

4 

L 

j(__ 

x_ 

~ 

:L 

XIS fill N/A Cgmment 

YES NQ NIA Cgmment 

secondary review signature 



Lockheed Analytical Services 
Sample Receiving Checklist 
Client Name: J ✓ c~i. -i' . _ JI,.,, ... <-' ·- 1-/r,,.,;:fnn J') 

COOLER coNomoN u~N RECEIPT 

Temperature of cooler upon rccolpt: (;' 

Job No. 

temperature of temp. blank upon receipt: - Yea 

cultody aeala Intact V 
chain of custody prcacnt X 
blue ice (or equiv.) prCICllt/frozcn X 
rad survey completed ~ 

SAMPLE CONDmON UPON RECEIPT 

Yea 

all bottles labeled y 
samples intact )( 
proper container used for sample type J{ 

sample volume sufficient for analysis X. 
proper pres. indicated on the COC ,L 
VOA', contain hcadspacc 

arc samples bi-phuic (if 10, indicate sample ID'S): 

MISCELLANEOUS ITEMS 
Yea 

samplca with abort holding timca x 
' 

samples to subcontract 

ADDmONAL COMMENTS/DISCREPANCIES 

fl 
A ~ 

Completed by / date: - /-Cl , /) C- .j J,.... - Lf- :,t(' ·· Cf { 
V - V - \../ 

Sent to the client (date/initials) : 

Nata: • • coouct rbc •ppropruto CSR of oy due1ep•ociu itnatoduitdy &J>CllD roccipt 

l <: 't4t) Cooler ID: 11,, r,!... 
I 

No • Com.maata/Dilcrepe.ncica 

No •Co~ 

V 

_-u,J 
,, 

No • Com.maata/Diacrepucice 

'"<rh.r. /J.'-1-,,ri.t.O b't>,< P// 
I I 

/.)/)7 

•• Client'• signature upon receipt: 

•.•,• 

_ •• • ,,_. rDYWW tbl• iD/omurJoa .-I n;twD via facmaiJJ" to tbo .rpp.tVptuto CSR (laZ) '61-114'> 
: : 

-Q 
Q 
0 

t;tersion 2.0 (11/11/94) 

Page 1 of 

- , 

1--/,. LI) / '~ 0 -_..,, 



9613447*0689 
Lockheed Analytical Laboratory 

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

lilli!Jlillllll
11

Jl:I -· . '.· .. :·:: ·-_·=:·:_· · · _·_.· -- . :_, ·_··. l:~Je Number. :1:J:ll11111ll111lll:11111l:lll:l::111;• 1::111111::11:::11::::11ll:~Jl 1!1Jl:lll1:lllll:!I iiilill11iiiiil\iiiiiiiiiiii iiiiii::ii 

BOGKNS .... L5440-l Water 
L5440-2 Water 
L5440-8 Water 
L5440-8 Water 
L5440-9 Water 
L5440-9 Water 
L5440-9 Water 
L5440-9 Water 
L5440-9 Water 
L5440-10 Water 
L5440-ll Water 
L5440-12 Water 
L5440-12 Water 

BOGKN6 - L5440-14 Filt H20 
L5440-14 Filt H20 

BOGKN7 - LM40-5 Water 

REPORT TYPE L5440-15 Water 
L5440-15 Water 
L5440-15 Water 
L5440-15 Water 

SCREENING 
8240 VOLATILES 
6010 ICP METALS-:._ 
7000 FURNACE METP 
300.0 CHLORIDE-
300.0 FLUORIDE' 
300. 0 NITRATE -
300.0 PHOSPHATE -
300. 0 SULFATE -
350.1 NH3/N -
9030 SULFIDE --. 
GR ALP/BETA LAL-C 
U TOTAL KPA (INOf 

6010 ICP METALS ... 
7000 FURNACE MET/ 

8240 VOLATILES , 

EDD - DISK DEL. , 
GCMS2 _ 
!NORG TYPE 2 RPT 
RAD RPT TYPE 2 _ 

000016A 
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9613~47~0690 
LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sampl e ID: BOGKNS !Date Collected : 23-SEP - 95 

!Matrix : Water !Date Received : 26-SEP-95 

constituent Units · Method Result Reporting Data Date 
Det IL imit Qual if i er ( s) Analyzed 

Chl oride mg/L 300.0 11. 0.02 28-SEP-95 

Fluoride mg/L 300.0 0.27 0. 1 02-0CT-95 

Nitrate·N mg/L 300.0 5.8 0.02 H 28-SEP-95 

Ortho Phosphate mg/L 300.0 < 0. 1 0.1 H 02-0CT-95 

Sulfate mg/L 300.0 47. 0.1 28-SEP-95 

Anmonia Nitrogen mg/L 350 . 1 < 0.05 0.05 29-SEP-95 
' 

Sulfide mg/L 9030 < 3 3 28-SEP-95 

LAS LAS 
Batch I ID SamplejID 

27883 L5440·9 

27884 L5440 · 9 

27885 L5440·9 

27886 L5440·9 

27887 L5440·9 

27888 L5440·10 

27876 L5440·11 

000017 



I.-
I 
I 

I 

9613447 .. 0691 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Cl ient Sampl e ID: BOGKNS !Date Collected: 23 - SEP-95 

!Matrix: Water !Date Received : 26-SEP - 95 

!Percent Solids: N/A 

Const i tuent · - Uni·ts Method · Result IDL RD U ,Data· Di'luti'on . Date''' LAS 
:<. tiUal Analyzed Batch ID 

·,: . : ·: 

ALUMINUM, TOTAL mg/L 6010 < 0.021 0.021 0.20 u 1 24-0CT-95 28809 

ANTIMONY, TOTAL mg/L 6010 < 0.051 0.051 0.060 u 1 24-0CT-95 28809 

BARIUM , TOTAL mg/L 6010 0.049 0.014 0.20 B 1 24-0CT-95 28809 

BERYL LI UM, TOT AL mg/L 6010 < 0.0010 0.0010 0.0050 u 1 24-0CT-95 28809 

CADMIUM, TOTAL mg/L 6010 < 0.0050 0.0050 0.0050 u 1 24-0CT-95 28809 

CALCIUM, TOTAL mg/L 6010 48. 0.026 5.0 1 24-0CT -95 28809 

CHROMIUM, TOTAL mg/L 6010 0.0046 0.0040 0.010 B 1 24-0CT-95 28809 

COBALT, TOTAL mg/L 6010 < 0.0060 0.0060 0.050 u 1 24-0CT-95 28809 

COPPER, TOTAL mg/L 6010 < 0.0030 0.0030 0.025 u 1 24-0CT-95 28809 

IRON, TOTAL mg/L 6010 0.44 0.0090 0.10 1 24-0CT-95 28809 

MAGNESIUM, TOTAL mg/L 6010 13. 0.038 5.0 1 24-0CT -95 28809 

MANGAN_ESE, TOTAL mg/L 6010 0.0021 0.0020 0.015 B 1 24-0CT-95 28809 

NICKEL, TOTAL mg/L 6010 < 0.014 0.014 0. 040 u 1 24-0CT-95 28809 

POTASSIUM, TOTAL mg/L 6010 6.4 0.52 5.0 1 24-0CT-95 28809 

SILVER, TOTAL mg/L 6010 < 0.0030 0.0030 0.010 u 1 24-0CT-95 28809 

SODIUM , TOTAL mg/L 6010 17. 0.046 5.0 1 24-0CT -95 28809 

VANADIUM, TOTAL mg/L 6010 0.010 0.0040 0.050 B 1 24-0CT-95 28809 

ZINC, TOTAL mg/L 6010 0. 012 0.0030 0.020 B 1 24-0CT-95 28809 

ARSENIC, Total mg/L 7060 0.0061 0.0040 0.010 BIJ 1 26-0CT-95 28810 

LEAD, TOTAL mg/L 7421 < 0.0010 0.0030 0.0030 u 1 26-0CT-95 28810 

SELENIUM, TOTAL mg/L 7740 < 0.0030 0.0030 0.0050 u 1 26-0CT-95 28810 

THALLIUM, TOTAL mg/L 7840 0.0040 0.0040 0.010 NIJU 1 27-0CT-95 28810 

LAS 
Sample ID 

L5440-8 

L5440 -8 

L5440·8 

L5440-8 

L5440·8 

L5440-8 

L5440·8 

L5440-8 

L5440·8 

L5440·8 

L5440-8 

L5440-8 

L5440·8 

L5440·8 

L5440·8 

L5440-8 

L5440·8 

L5440·8 

L5440·8 

L5440-8 

L5440· 8 

L5440·8 

000022 



96134~7.0692 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

jclient Sample ID: BOGKN6 jDate Collected: 23-SEP-95 

jMatrix: Filt H20 jDate Received : 26- SEP-95 

jPercent - Solids: N/A 

c6ns ti tuent 
.· .. I i· · 

Units Method Result IO U RDL Data Dilution··. Da,te . LAS LAS •: 
.· Qual Analyzed Ba·tch ID Sa~le ID 

ALUMINUM, DISSOLVED mg/L 6010 < 0.021 0.021 0.20 u 1 24-0CT-95 28790 L5440-14 

ANTIMONY, DISSOLVED mg/L 6010 0.064 0.051 0.060 1 24-0CT-95 28790 L5440·14 

BARIUM., DISSOLVED mg/L 6010 0.052 0.014 0.20 B 1 24-0CT -95 28790 L5440·14 

BERYLLIUM, DISSOLVED mg/L 6010 < 0.0010 0.0010 0.0050 u 1 24-0CT-95 28790 L5440-14 

CADMIUM, DISSOLVED mg/L 6010 < 0.0050 0.0050 0.0050 u 1 24-0CT-95 28790 L5440-14 

CALCIUM, DISSOLVED mg/L 6010 54. 0.026 5.0 1 24·0CT·95 28790 L5440·14 

CHROMIUM, DISSOLVED mg/L 6010 < 0.0040 0.0040 0.010 u 1 24·0CT·95 28790 L5440-14 

COBALT, DISSOLVED mg/L 6010 < 0.0060 0.0060 0.050 u 1 24-0CT-95 28790 L5440·14 

COPPER, DISSOLVED mg/L 6010 < 0.0030 0.0030 0.025 u 1 24-0CT-95 28790 L5440·14 

IRON, DISSOLVED mg/L 6010 < 0.0090 0.0090 0.10 u 1 24-0CT-95 28790 L5440-14 
. 

MAGNESIUM, DISSOLVED mg/L 6010 14. 0.038 5.0 1 24-0CT-95 28790 L5440-14 

MANGANESE, DISSOLVED mg/L 6010 < 0.0020 0.0020 0.015 u 1 24-0CT-95 28790 L5440-14 

NICKEL, DISSOLVED mg/L 6010 < 0.014 0.014 0.040 u 1 24-0CT -95 28790 L5440·14 

POTASSIUM, DISSOLVED mg/L 6010 6.5 0.52 5.0 1 24-0CT-95 28790 L5440·14 

SILVER, DISSOLVED mg/L 6010 0.0030 0.0030 0.010 B 1 24·0CT·95 28790 L5440-14 

SODIUM, DISSOLVED mg/L 6010 18. 0.046 5.0 1 24-0CT-95 28790 L5440·14 

VANADIUM, DISSOLVED mg/L 6010 0.0093 0.0040 0.050 B 1 24-0CT-95 28790 L5440·14 

ZINC, DISSOLVED mg/L 6010 < 0.0030 0.0030 0.020 u 1 24 · 0CT·95 28790 L5440-14 

ARSENIC; DISSOLVED mg/L 7060 0.0057 0.0040 0.010 B 1 27-0CT-95 28811 L5440-14 

LEAD, DISSOLVED mg/L 7421 < 0.0030 0.0030 0.0030 u 1 26-0CT-95 28811 L5440·14 

SELENIUM, DISSOLVED mg/L 7740 < 0.0030 0.0030 0.0050 u 1 28-0CT-95 28811 L5440-14 

THALLIUM, DISSOLVED mg/L 7840 < 0.0040 0.0040 0.010 UN 1 27-0CT-95 28811 L5440-14 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra0 l) 

Bechtel Hanford , Inc . * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGKN5 

Date Collected: 

Matrix : 

Gross Alpha 
Gross Beta 
Uranium 

23-SEP- 95 

Water 

ll - OCT-95 GR ALP/BETA LAL- 0060 27 812 
ll-OCT-95 GR ALP / BETA LAL - 0060=278 12 
06 -OCT-95 U TOTAL KPA (INORG)_27889 

Page 2 

2.1 
6. 5 
6. 29 

LAL Sample ID: 15440-12 

Date Received: 26-SEP-95 

Login Numbe r : 15440 

1. 6 

1. 7 
0 .32 

2.2 
2 . 2 
0.63 

pCi / L 
pCi/L 
ug/ L 

000036 



LOCKHEED ANALYTICAL SERVI CES 

RAD DATA REPORT (raO l ) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGKNS LAL Sample ID: L5440 -12 

Date Collected: 

Matrix: 

Gross Alpha 
Gross Beta 
Uranium 

23-SEP-95 

Water 

ll-OCT - 95 GR ALP/BETA LAL-0060_27812 
ll-OCT-95 GR ALP/BETA LAL-0060_27812 
06-0CT-95 U TOTAL KPA (INORG)_27889 

Page 2 

2.1 
6.5 
6.29 

Date Received: 26-SEP - 95 

Login Number: L5440 

1. 6 

1. 7 

0.32 

2.2 
2.2 
0 .63 

pCi/L 
pCi/L 
ug/L 

000037A 
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96 IJ · IJ ~, \, Analytical Laboratory 
Metals Analytical Data 

Technical Review Checklist 
(Analyst) 

Analyst Name (Print): ( ~'- Lw~1c...., I instrument: c~~ i.:..l¾--n 

Batch Number Client Name Code Comments 

2.,80>=' i.;~\C. IJA...,~ ~~Cr 

Cuut: ANOMALY 
1 O Prep Blank data was not within criteria 
11 Laboratory Control Sample was not within criteria 
1 2 Duplicate Precision was not met 
1 3 Matrix Spike recovery was not within criteria 
00 Other 

DNcrip1ion I v. I No I 
Completen..a Review ./ 
1 . Were the standard operating procedures (SOP) followed7 

2. Are fill raw data available and labeled property (e.g., methods used, / 
units, sample IDs, dilution factors, reruns)7 

3 . Are fill abnormalitiea in the raw data noted and/or explained7 ✓ 

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

Data Quality AH .. ament 
5. Was the sample properly preserved and analyzed within the method- / 

specified holding time7 

6 . Were the instrument calibration criteria mat? 
✓ 

7. Are the initial and continuing calibration verification samples data ./ 
bracketing the sample• of intereat witbin criteria? 

8. Are the bracketing initial and contmlltng calibration blank data within ✓ 
criteria7 -

9. For ICP Only: Are.the interference check standard recovery data within 
criteria? 

Notes and comments: 

I Method: V 'f.:,~ ~v-.... 

Bench S~ ACS 
included YIN updated VIN 

i '-{ 

Comments 

I certify, to the belt of my knowledge, thet the data are acceptable and in compliance with the labo,.tory polici .. and dient requeata, 
except a• noted above. 

Analyst Signature/Date 

000042 
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Lockheed Analytical Laboratory 
Sample Preparation Worksheet for Total Uranium (KPA) Analysis 

Date Prep Started : to(CAI t§ Matrix : _W_ater _____ _ 
Wo.:_. __ Numbcr: UTOTALKPA ORG 27889 Prel>DueDate: 31-0ct-95 

L5440-12 27889DUP1 )\1@ DUPt '-"' to \t lPf\: ,;;.-, '1. •« , D,49 DUP 09/29/95 
Lab Ctrl Sample 27889LCS 1 JI] Lest "\ 11 U,<.: '\ \ .,_ _"/ LCS 09/29/95 
Method Blank 27889MBB1 :{3.( MBBt / 11 MB 09/29/95 
L5440-12 27889MS1 { j ) MSt / \~ U;<.,: '\6'37.' MS 09/29/95 
BOGKN5 L5440-12 1$( SMP1,MSS1 J \i Bechtel!. - . Inc.• 09/23/95 

nm: 

~ SW '-.Dt---------+------+---t""'~+ •. --+-----+-----+----------------+--------+----I 
c::::lt--------+----~~--+-----+-----+----------------+--------+----1 

00 H1 

~ ====================::rt:l:•• ==:========:=======:=============:::::::::::::::::::::::::::::::::::: ~ r----------1----~a~,+'· -+-----+-----+-----------------1-------+---~ - Ji() '..ctr---------1------+,;-,; ....... -+-----+------+----------------t-------+---~ er,.. tu t--------+----• •.:.;,;.t ),....Z+: --+-----+-----+----------------+--------+----1 

COMMENTS: 

Balance Number : - Pipette Number : ( ) ----( ) 

( ) 

Sample Prep Analyst : __ (_f'------..... 1'-f• .... !i-lQS...__ ______ _ 

____ () 

' i•, . 

0,\--4..~ 

Tracer, LCS, & MS added by:___.;;;.:;.... __ 
Witnessed by: ___ _ 

Checked by: ----------

C') 
~ 
0 
0 
0 
0 



96 I 3Lf~/ ~-0697 
RADIATION RESULTS CHECK REPORT 

IWorkgroup Number: U TOTAL KPA (INORG) 27889 

Sample ':-,··· Parameter Value Error MOA 

278890UP1 Uraniun 5.97504 0.308021 0.634 

27889LCS1 Uraniun 111.841 6.54819 0.634 

27889MBB1 Uraniun ·0.0439651 0.00234615 0.634 

27889MS1 Uraniun 109.746 6.41925 0.634 

L5440·12 Uraniun 6.28828 0.324168 0.634 

000045 



Lockheed Analytical Laboratory 

V95234 
Count 

LAUD Date Nuclide 

27889DUP1 10/06/95 Uranium 
27889LCS1 10/06/95 Uranium 
27889MBB1 10/06/95 Uranium 
27889MS1 10/06/95 Uranium 
L5440-12 10/06/95 Uranium 
LCS Recovery = 111 .8 /100.0 = 111.8%. 

Uranium Total by KPA (0168) 
U TOTAL KPA (INORG)_27889 

Final Total Count Aliqout Dilution 
Activity Error MDA Error (ml) Factor 

0.634 
5.975 0.308 0.634 0.075 10 1 

111 . 841 6 .548 0.634 3.407 10 
-0 .044 0.002 0 .634 0.001 10 1 

109.746 6.419 0 .634 3.331 10 1 
6.288 0.324 0.634 0.079 10 

\ .... ,~, , .. MS1 Recovery = 103.458/100.000 = 103 .5 SMP1,DUP1 RER = 0.50, RPO = ~5.1 % . 

I 

> I + I 

1~ :, 

CD 
~ 
0 
0 
0 
0 

_J 



9613~~7~0699 . 
· · Lockheed Analytical Laboratory 

Method Detect i on Concentrat i on (MOC) Worksheet 

Dat e Batch # 
: 10/6/95 8 :57:51 A~ 127889 
j 10/4/95 4:13:56 PM 27683 
j 9/18/95 126757 
j 9/14/95 I 27052 
' 9/14/95 26756 

; 9/14/95 27355 

! 9/8/95 8:28:39 AM 26576 
I 

! 9/8/95 26755 

19/7/95 11:56:37 AM 26755 
1 9/7/95 9:53:42 AM 26476 

9/6/95 2:08:53 PM 26475 

8/29/95 10:44:05 AM 25666 

I 8/24/95 16826228 

i 8/23/95 f 16826123 

8/19/95 16826424 

I 8/15/95 6:40:30 PM 26117 

i 8/15/95 16826045 

8/9/95 16825940 

8/9/95 16825829 

8/9/95 16826051 

Method Blank Average= 0. 02657 

Standard Deviation = 0.13626 

MOC= 0.63361 ug/L 

MOC= 4 . 65 * Standard Deviation 

·='f'• 

Total U by KPA 

Aqueous Matr i x 

Metnoct Blank 
ug/ l . 

-0.04397 

-0.04138 

-0.0215 

. 0.0351 

0.0399 

0.0385 

-0.01937 

-0.201 

0.0636 
. 0.07079 

: 0.10922 
, -0.10535 

-0.0424 

-0.0818 

o. 
0. 

0. 

I 0.436 
. 0. 

I 0.295 

000047 



Notio e of §tonharbs &: C!:erqnology 

C!lrrtif icnlP of Analysis 
Standard Reference Material 3164 

Spectrometric Standard Solution 

Uranium 

Batch Code 390709 

This Standard Reference Material (SRM) is intended for use in atomic absorption spectrometry, optical emission 
(plasma) spectrometry, spectrophotomeuy, or any other analytical technique that requires aqueous standard solutions 
for calibrating instruments. SRM 3164 is a single clement solution prepared gravimetrically to contain 10 mg/mL 
of uranium with a nitric acid concentration (VN) of 10 pcrcen!. The certified value is based on a gravimetric 
procedure, i.e., weight per volume composition of the high-purity uranium oxide dissolved in NIST high-purity 
reagents. The uncertainty listed is based on gravimetric and volumetric UDCCIUintics of the preparation and the 
effect of solvent transpiration through the container walls for ooe year after tbe bottle is removed from the plastic 
sleeve. 

Metal 

u 

Procedures ror Use 

Concentration 
(mg/mL) 

10.00 ± 0.03 

Source 
Purity, ~ 

NBL-CRM 129 (99.968~) 
(formerly SRM 950b) 

Acid Cone. (V N) 
Approximate 

Stability: This certification is valid for one year from the ewe of shipment from NIST provided the solutions are 
kept tightly capped and stored under normal laboratory conditiom. NIST will monitor the stability of representative 
solutions from this SRM lot and if changes occur that invalidate this certification, NIST will notify purclwers. 

i 

Pnpuadoa of Worldn& Standard Solatlom: All solutions should be brousht to 22 ± 1 •c and all Jlass or 
plastic surfaces comina into c:omact with the standard must have been pmiously cleaned. A wortiq stand.vd 
solution can be prepared from the SRM solution by serial dilution. Dilutioas should be m.tc widl certified 
volumcaic class A ftuks md 5 or 10 mL c1asa A pipets. All volwmcric tnmfen of solutions should be performed 
usin& a proven IDllytical tedmique. Each dilution should be acidified widl • approprialc hish-purity acid and 
diluted to calibnled volume llliDa b.i&b-pwity water. The stlbilily of lbe wortma ltlDdard IOlutioa will depend on 
the final add coacma1 WtwD. lbeacfu.e, care should be exercised to rmurc tb.M the flDa1 acid concentralion of the 
dilution clOldy approximlla thal of the SRM. To achieve the hipest l0CUl"ICY, the analyst should prepare daily · 
working solUliam from 1001111ml. dilutions of the original SRM solution. 

SRM 3164 was prcparat by T .A. Butler of the NIST lnoraanic Analytical Research Division. Inductively coupled 
pluma emission spearomctric: analyses were made by T.A. Butler md LJ. Wood. 

The technical and support aspects involved in the prq,mtioll. c:atificaooa. and issuance of this SRM were 
coordinated through the Standard Rcfcrcnc:e Materials Propam by J.S. Kane. 

Gaithersburg, MD 20899 
October 5, 1993 

lbomu E. Gills. Acting Chief 
Standard Rcfcrm:e Materials Program 

000051 



9.6134~7 10 O?O I 
LOCKHEED ANALYTICAL SERVICES 
GC/MS FOR VOLATILE ORGANICS 
8240 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

BOGKN5 
23-SEP-95 
02-OCT-95 
Water 

LAL Sample ID: L5440-2 
Date Received: 26-SEP-95 
Analytical Dilution: 1 
Analytical Batch ID: 100295-826 G-E2 
Preparation Dilution: 1.00 

QC Limits 
l,2-Dichloroethane-d4 100 84-122 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acetone 
1,1-Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
Vinyl Acetate 
1,1-Dichloroethane 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethylvinylether 
4-Methyl-2-Pentanone 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3-Dichloropropene 
2-Hexanone 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethyl benzene 
m,p-Xylene 
a-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

LJ3873STANDARD 

74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
67-64-1 
75-35-4 
75-15-0 
75-09-2 

156-60-5 
108-05-4 

75-34-3 
78-93-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
71-43-2 
79-01-6 
78-87-5 
75-27-4 

110-75-8 
108-10-1 

10061-01-5 
108-88-3 

10061-02-6 
591-78-6 
79-00-5 

127-18-4 
124-48-1 
108-90-7 
100-41-4 

1330-20-7 
95-47-6 

100-42-5 
75-25-2 
79-34-5 

541-73-1 
106-46-7 
95-50-1 

Page 1 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<10. 
<5.0 
<5 .0 
<5.0 
<5.0 
<10. 
<5.0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<20. 
<10. 
<5.0 
<5.0 
<5.0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

108 
102 

87-117 
83-118 

5.0 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
10. 
5.0 
5.0 
5 . 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
20 . 
10. 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

000053 



96 I 34l} 7,. 0702 
LOCKHEED ANALYTICAL SERVICES 
GC/MS FOR VOLATILE ORGANICS 
8240 VOLATILES 

Client Sample ID : 
Date Col l ected : 
Date Analyzed : 
Matrix : 

BOGKN7 
23 - SEP - 95 
03 - OCT-95 
Water 

1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1 -Dichloroethene 75-35-4 
Carbon Disulfide 75 - 15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
1,1-Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1,2-Dichloroethane 107-06-2 
Benzene 71 - 43-2 
Trichloroethene 79 - 01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanone 591- 78-6 
1,1,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-1 
Chlorobenzene 108-90 - 7 
Ethylbenzene 100-41 - 4 
m,p-Xylene 1330 - 20 - 7 
a-Xylene 95 - 47-6 
Styrene 100-42-5 
Bromoform 75-25- 2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ3873STANDARD Page 

LAL Sample ID : 
Date Received : 
Analytical Dilution: 
Analytical Batch ID : 
Preparation Dilution: 

QC Limits 
101 84-122 
106 87-117 
101 83-118 

<5.0 5 . 0 
<5.0 5 . 0 
<5.0 5 . 0 
<5 . 0 5 . 0 
<5 . 0 5 . 0 
<10 . 10. 
<5.0 5 . 0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10 . 10 . 
<5 . 0 5.0 
<10 . 10. 
<5.0 5 . 0 
<5 . 0 5.0 
<5.0 5.0 
<5 . 0 5.0 
<5 . 0 5.0 
<5.0 5 . 0 
<5.0 5.0 
<5.0 5 . 0 
<5.0 5.0 
<20 . 20 . 
<10. 10 . 
<5.0 5.0 
<5.0 5.0 
<5.0 5 . 0 
<10. 10. 
<5.0 5.0 
<5 . 0 5.0 
<5.0 5.0 
<5.0 5.0 
<5 . 0 5 . 0 
<5.0 5 . 0 
<5 . 0 5.0 
<5.0 5.0 
<5 . 0 5.0 
<5.0 5.0 
<5 . 0 5.0 
<5.0 5.0 
<5 . 0 5.0 

1 

L5440 - 5 
2 6-SEP - 95 
1 
100295 - 8260 - E2 
1.00 

000054 



9613~~7.0703 
'LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
GC/MS FOR VOLATILE ORGANICS 

Client Sample ID : 
Date Co lle cted : 
Date Analyzed : 

BOGKN7 
23 - SEP - 95 
03-OCT- 95 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acetone 
1,1-Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
Vinyl Acetate 
1,1 - Dichloroethane 
2-Butanone 
cis - 1,2 - Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethylvinylether 
4-Methyl-2-Pentanone 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3-Dichloropropene 
2-Hexanone 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m,p-Xy lene 
o - Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2 - Dichlorobenzene 

LJ3873STANDARD 

74 - 87 - 3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
67-64-1 
75-35-4 
75-15-0 
75-09-2 

156-60-5 
108-05-4 

75-34-3 
78-93-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107 - 06-2 
71-43-2 
79-01-6 
78 - 87 - 5 
75 - 27-4 

110-75 - 8 
108-10 - 1 

10061-01-5 
108-88-3 

10061-02-6 
591-78-6 

79-00-5 
127 - 18-4 
124-48-1 
108-90 - 7 
100-41 - 4 

1330-20-7 
95 - 47 - 6 

100-42 - 5 
75-25 - 2 
79-34-5 

541-73-1 
106-46-7 

95-50-1 

Page 

LAL Sample ID : 
Date Received : 
Anal yt i cal Dilut i on : 
Anal ytical Batch ID : 
Preparation Dilution: 

103 84-122 
104 87-117 
103 83 -118 

28098MS 
26 - SEP-95 
1 
100295 - 8260-E2 
1.00 

i.\@\¢¢.fqij; / . ::: : : P~TA 
>lm.t~:Nrf!~!:4\9.~'PIMI't : {9YmtfFIER ( s ) 

1 

<5.0 
<5 . 0 
<5 . 0 
<5 . 0 
<5 . 0 
<10. 
37 . 
<5 . 0 
<5 . 0 
<5 . 0 
<10. 
<5.0 
<10 . 
<5 . 0 
<5.0 
<5 . 0 
<5.0 
<5.0 
48 . 
43 . 
<5.0 
<5.0 
<20 . 
<10. 
<5.0 
49. 
<5 . 0 
<10 . 
<5.0 
<5 . 0 
<5 . 0 
52. 
<5 . 0 
<5.0 
<5.0 
<5 . 0 
<5 . 0 
<5.0 
<5 . 0 
<5.0 
<5 . 0 

: qif/:$ :· 

5.0 
5 . 0 
5.0 
5.0 
5.0 
10 . 
5.0 
5.0 
5.0 
5.0 
10 . 
5 . 0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5 . 0 
20 . 
10. 
5.0 
5.0 
5 . 0 
10 . 
5.0 
5.0 
5.0 
5 . 0 
5.0 
5.0 
5 . 0 
5.0 
5 . 0 
5.0 
5.0 
5.0 
5 . 0 

000056 



9613447 * O?OLI 
. LOCKHEED ANALYTICAL SERVICES 

SPIKED SAMPLE RESULT 
GC/MS FOR VOLATILE ORGANICS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

BOGKN7 
23-SEP-95 
03-OCT-95 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

QC Limits 
1,2-Dichloroethane-d4 102 84-122 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acetone 
1,1-Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
Vinyl Acetate 
1,1-Dichloroethane 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethylvinylether 
4-Methyl-2-Pentanone 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3-Dichloropropene 
2-Hexanone 
1,1,2 -Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
a-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

LJ3873STANDARD 

74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
67 - 64-1 
75-35-4 
75-15-0 
75-09-2 

156-60-5 
108-05-4 

75-34-3 
78-93-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
71-43-2 
79-01-6 
78-87-5 
75-27-4 

110 - 75-8 
108-10-1 

10061-01-5 
108-88-3 

10061-02-6 
591-78-6 

79-00-5 
127-18-4 
124-48-1 
108-90-7 
100-41-4 

1330-20-7 
95-47-6 

100-42-5 
75-25-2 
79-34-5 

541-73-1 
106-46-7 

95-50-1 

Page 1 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<10. 
37. 
<5.0 
<5.0 
<5.0 
<10. 
<5 . 0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
54. 
44. 
<5.0 
<5.0 
<20. 
<10. 
<5.0 
49 . 
<5.0 
<10 . 
<5 . 0 
<5.0 
<5.0 
54. 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5 . 0 
<5.0 

107 
105 

87-117 
83 -118 

5 . 0 
5 . 0 
5 . 0 
5 . 0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
10. 
5 . 0 
10. 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5.0 
5.0 
5 . 0 
5.0 
20. 
10. 
5.0 
5.0 
5.0 
10 . 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5 . 0 
5.0 
5.0 
5.0 

28098MSD 
26-SEP-95 
1 
100295-8260-E2 
1.00 

000057 



9613447.0705 
LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DATA SUMMARY 
GC/MS FOR VOLATILE ORGANICS 

Client Sample ID: 
Date Coll e cted: 
Date Analy zed : 

•.•.•.•-······ 

BOGKN7 
23-SEP - 95 
03-OCT-95 

l , 2-Dichloroethane - d4 
Toluene-dB 
Brornofluorobenzene 

LAL Sample ID: 28098MS 
Date Received: 26-SEP - 95 
Analytical Dilution: 1 
Analytical Batch ID: 100295 - 8260-E2 
Preparation Dilution: 1 . 00 

...... ·•.·. 

QC Limits 
103 84-122 
104 87-117 
103 83 -118 

l l , 1 - Dichloroethene 50.0 0.000 36.8 74 62-124 1 
·I Benzene 50.0 0.000 48.5 97 68-128 
ITrichloroethene 50.0 0.000 43.0 86 65-125 
!Toluene 50.0 0.315 48.8 97 69-129 
jChlorobenzene 50.0 0.000 51.6 103 68-128 i 

W3873STANDARD Page 1 
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9613447,.0706 
LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DUPLICATE DATA SUMMARY 
GC/MS FOR VOLATILE ORGANICS 

Client Sample ID: BOGKN7 
23 -SEP-95 
03-OCT - 95 

LAL Sample ID: 28098MSD 

I 
I 
I 

Date Collected : 
Date Analyzed: 

.· (} ··•·• ·•·· •·•··· 
··•·•• .. 

Date Received: 26-SEP - 95 
Analytical Dilution: 1 
Analytical Batch ID: 100295-8260-E2 
Preparation Dilution : 1.00 

SURROGATK RECOVERY {\}. .. :• :.::•t'> • 
QC Limits 

l , 2-Dichloroethane-d4 102 84-122 
Toluene-dB 107 87-117 
Bromofluorobenzene 105 83-118 

· · · · · · · · · r::.•.·••.11: .•. :•.: :.: .• :.!.•.•·•••···•·••••.r·••·••·••·•···:·••·•· •·•·•··•··ks·•.•.•.•.•.•.•.b.••.•••·••·••·•·••·•••·•••·•••·•••.·• .. •••.••.·••.••.•i.•.•·•·!·••.••.•·••.•.••·•·•··•.! .••·••·•.•.·•···•••···•·••.••.••·•·•·•·•·•·•••.•·•·•·:.•.: .• ·.••·•••.•·•·•·•·•·•··· .. :.••·•••:.•••·•·1

1

.l:.i.•.i.•.••·•·•·••·•···.••·•·::·••·••·:·r • .. : ..•......... idp
1
d·•ke· :ed: .:.r.••·•·· ' .••.••. , t 

·•·•·•···•·····•·•· ••••••••·••· ug/ L·••••••••• •¢()1;1~00~]~1~+1 l••••1 •i!d!✓~,•••••••• • 
1,1-Dichloroethene 50.0 36.7 73 0 14 
Benzene 50.0 54.3 109 11 11 
Trichloroethene 50.0 43.6 87 2 14 
Toluene 50.d 49.4 98 1 13 
Chlorobenzene 50 . 0 53.7 107 4 13 

LJ3873STANDARD Page 1 

62-124 
68-128 
65-125 
69-129 
68- 128 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Rich land, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sall1)le ID: BOGKNS 

Date Collected: 23-SEP-95 

Matrix: 

Gross Alpha 
Gross Beta 
Uraniun 

Water 

11-0CT-95 GR ALP/BETA LAL-0060 27812 
11-0CT-95 GR ALP/BETA LAL-0060-27812 
06-0CT-95 U TOTAL KPA (INORG)_27889 

Page 2 

2.1 
6.5 
6.29 

LAL Sall1)le 10: L5440-12 

Date Received: 26-SEP-95 

Login Nllllber: L5440 

1.6 
1. 7 
0.32 

2.2 
2.2 
0.63 

pCi/L 
pCi/L 
ug/L 

000066A 



96134~7.0708 
RADIATION RESULTS CHECK REPORT 

Workgroup Number: GR ALP/BETA LAL-0060 27812 

.~.•>• , .. ,\ Parameter Value Error l«>A 

27812DUP1 Gross Alpha 0.0146056 2.97087 6. 16435 

27812LCS1 Gross Alpha 41.0937 4.77935 1.57387 

27812MBB1 Gross Alpha 0. 700113 0.695432 1. 08298 

27812MS1 Gross Alpha 82.0275 13.0683 5.8528 

L5379-12 Gross Alpha 1. 7533 3.20938 5. 75075 

L5440-12 Gross Alpha 2.05197 1 .57114 2.20882 

27812DUP1 Gross Beta 10.352 3.48101 4. 97015 

27812LCS1 Gross Beta 41.9867 3.64313 2.12547 

27812M8B1 Gross Beta 0.570641 1.19384 2.03893 

27812MS1 Gross Beta 103.728 8.84446 5.14088 

L5379-12 Gross Beta 7.94663 3.42358 5.1305 

L5440-12 Gross Beta 6.47903 1 .65388 2.18383 

000075~ 



INTERDEPARTMENTAL COMMUNICATION 

TO Document Control 

FROM Carl Schloesslin 

DEPT. / 
ORGN. 

DEPT./ 5014 
ORGN. 

BLOG./ BLDG 9 
ZONE 

BLOG./ LAS 
ZONE 

DATE August 08, 1994 

PLANT/ 
FAC. 

PLANT/ 
FAC. 

EXT. 242 

SUBJECT: Tennelec LB4000.l (LBl) Gross Alpha Calibration 

Attached is calibration data of Americium-241 for gross alpha analysis by gas cf < 
proportional counting. This calibration was performed during July 12-15, 199,.a-"i+ '1-\-,..1'1 
on the LB4000.l GPC. The results of this calibration is to be put in use 
beginning August 08, 1994 and continue until a new calibration is performed 
and approved. 

Each calibration standard * as counted in each detector long enough to acquire 
at least 10,000 counts. Data regression techniques were used to produce a 
quadratic-exponential fit of each detector's attenuation curve (efficiency 
curve). A normalization factor was determined for each detector to re~ate 
each detector to detector Al. Multiplying the efficien~y determined from the 
attenuation curve for detector Al by the normalization factor for the detector 
in use produces a result within l\ of the actual efficiency of that detector. 
Thus, a common absorption curve equation may be used for all detectors. This 
equation is: 

Efficiency= Exp (11.284 * wt2 - 10.158 * wt - 1.525) 

The normalization factor determined for each detector is: 

Al 1.0000 Bl 1.0149 Cl 1.0007 01 1.0087 
A2 1.0530 B2 1.0272 C2 0.9871 D2 1.0007 
A3 1.0653 B3 1.0521 C3 0.9875 D3 1.0144 
A4 1.0710 B4 1.0656 C4 0.9796 D4 1.0145 

The alpha into beta crosstalk equation used for each of the detectors is: 

Cro••talk Factor• Exp (21. 717 * wt2 - 1. 612 * wt - 1.355) 

This calibration is valid for sample weights of 0.1 mg to 146.7 mg. 

A copy of this data package should be kept on file in document control with 
previous radiochemistry calibrations of the Tennelec LB4000 gas proportional 
counter for gross alpha analysis. 

Approved by: 

FORM LESC &2~2 000076 



' ' . 

,. 

,. 

NoteOOOK No. , , 1 

Cor: ,,.,..:ec f'rom Page / ---,/-
.------SE_C_O_ND_AR_Y_/ W-ORKIN--G-L-EVE- L J:11~ 

STANDARD DILUTION RECORD 

Isotope: 

From NIST trace.able standard?: 

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

Diluted source logbook I.D. I:" 

Balance verification?: 

Diluent use.d: 

.Diluent: 

·Density of diluent (g/ml) : 

a. Parent standard activity: 

b. Amount of standard transferred: 

c. Total amount of dilution: 

d. Activity of dilution [a • b / c]: 

Dilution logbook I.D. I: 

( 

Prepared by: _IJ_._.J_· T-----­
Reviewed by: w Jftt:__ 

';J t. s . 

v 7 I ,Ji;_ 

( .a,-.l.. 

' 
Preparation date: 

Review date: 

"tr lhc dilucnl remaina unchafll9d from the dilucnl u.,e4 f« 1M diJutioft eou,u, then I weisht dilutioa ol 1 \'Olu111& unit tourec can be pcrl'omwd wilhOU1 • 
dcn1i1 conversion . !(the dilucn1 chan cs I wci hied 11ion dcn1i1 convenion ii nccc111 

LAL-91-SOP-0174 

Cont inued on Page 

Read and Understood By 

Signed Date Signed Date 

000078 



CER'IlFICATE OF CAIJBRATION 
ALPHA STANDARD SOLUTION 

Radionuclide 

Half Life: 

Am-241 

432.7 ± 0.S years 

7241 

Customer: LOCKHEED ENGINEERING & SCIENCES Co. 

P.O.No.: 06LABl24S 
Ca.c&Jog No.: Refercoce Date: November I 199 l 
Source No. : 388-100-1 Contained Radioactivity: 0. 997 

12:00 PST. 

i,Ci. 
Deacriptioa of Solutioa 

a. Mass of solution: 

b. Chemical form: 

c. Carrier content: 

d. Density: 

~ 

5.0007 
AmC13 in 0.SN HCl 

Nooe added 

i.oon 

None detected 

None detected 

0.1994 

Mdbod of Ca1ilnliaa 

,n.ma. 

,nm1m1 o 20•c. 

Wei&)led aliquots of lhe solutioo were assayed using a liquid scintillation counter. 

Um::ataintJ of MeuwwAI& 
a. Systematic: uncertainty in i.ost:rum:n1 e&libratioo: ±2.0" 

b. R.lndom unc:ertainly in asa y: ± 0. 7 " 

c:. Random uncertainty in weipinl(s): ±0.0" 

d. T ota1 uncertainty a& the 99" coofidcoce level: ± 2. 7" 
NIST Tcec:cebi!ity 

Thia calibration ii implicitly traceable to lhe National Imtiau&e of Slaodarda and Tcc:hoology. 
Noe. 

1. Nuclear d&la were lakeo from "Table of l&otopea", Scvenlh Edition, edited by Virginia S. Shirley. 
2. IPL participates in an NIST meuuremenl assurance program to establish and maintain implicit 

traceability for a nwnber of nuclidea, based on the bl.ind as.say(and later NIST c:ertific:atioo) of Slandard 
Refermce Materi&la. (As in NRC Regul&tory Guide 4.15) 

ISOTOPB PR.ODUCI"S I.A.BORA TORIES 

1800 No.~ Strtd., 
Bw~ Calibnia 91504 
11 843 -7CXX> 

~ * ,,01,__e,, Q AUfY CONTROL 

000080 



0 
0 
0 

LB4000.1 Am-241 Gross Alpha Calibrsition Data (Filename gacal193.lb1) 

ID Dase Count Alpha Beta HI Time Date CPM 
Time Counts Counts Voltage Alpha 

A1 ACAL01 25 0 24 1417.5 14:06:25 7-12-94 0.00 
A1 ACAL14 25 12947 4934 1417.5 13:06:32 7-13-94 517.88 
A1 ACAL02 25 14521 3695 1417.5 14:41:54 7-14-94 580.84 
A1 ACAL03 25 11434 2909 1417.5 13:52:40 7-14-94 457.36 
Al ACAL04 25 11807 3006 1417.5 13:24:15 7-14-94 472.28 
Al ACAL05 25 9909 2343 1417.5 12:29:47 7-14-94 396.36 
Al ACAL06 25 8523 2047 1417.5 12:02:21 7-14-94 340.92 
Al ACAL07 25 7210 1930 1417.5 11:24:13 7-14-94 288.40 
A1 ACAL08 25 7008 1799 1417.5 10:50:44 7-14-94 280.32 
A1 ACAL09 25 5435 1528 1417.5 16:53:15 7-13-94 217.40 
Al ACAL10 25 5319 1487 1417.5 15:51:27 7-13-94 212.76 
A1 ACAL11 25 4838 1442 1417.5 15:18:33 7-13-94 193.52 
A1 ACAL12 25 5221 1527 1417.5 14:50:59 7-13-94 208.84 
A1 ACAL13 25 3no 1299 1417.5 14:00:15 7-13-94 150.80 

Efficiency Regression Output: X-T Regression Output: 
Constant -1.5253 Constant 
Std Err of Y Est 0.07579 Std Err of Y Est 
R Squared 0.97426 R Squared 
No. of Observations 13 No. of Observations 
Degrees of Freedom 10 Degrees of Freedom 

X Coefficient(s) -10.1580 11.2837 X Coefficient(s) -1.6119 
Std Err of Coef. 1.6846 11.3911 Std Err of Coef. 0.8114 

CPM 
Beta 

0.96 
197.36 
147.80 
116.36 
120.24 
93.72 
81.88 
n.20 
71.96 
61.12 
59.48 
57.68 
61.08 
51.96 

-1.3552 
0.0293 
0.9239 

10 
7 

21 .7165 
5.3127 

0 Am-241 standard is 1.0 ml of LAL-93-LOG-474-86, 2602 dpm/ml on date of calibration. a, ... 

EFF EFF Net A>>B EFF Fit X-T Fit 
Alpha Beta Weight X-Talk (qd-exp) (qd-exp) 
0.0000 0.0000 0.0010 
0.1990 0.0755 0.0001 0.3792 0.2173 0.2579 
0.2232 0.0564 0.0090 0.2528 0.1987 0.2546 
0.1758 0.0444 0.0188 0.2523 0.1804 0.2521 
0.1815 0.0458 0.0190 0.2526 0.1801 0.2521 "° a,., 
0.1523 0.0356 0.0374 0.2340 0.1512 0.2503 !J~ 
0.1310 0.0311 0.0555 0.2374 0.1282 0.2521 ...:s:::: 

_z;:-
0.1108 0.0293 0.0738 0.2644 0.1093 0.2577 "J 

• 0.1077 0.0273 0.0739 0.2533 0.1092 0.2578 c::a 
0.0836 0.0231 0.0931 0.2767 0.0932 0.2679 

.....__,, --
0.0818 0.0225 0.1070 0.2751 0.0835 0.2783 f""-.._j 

0.0744 0.0218 0.1284 0.2931 0.0711 0.3000 
0.0803 0.0231 0.1283 0.2879 0.0712 0.2998 
0.0580 0.0196 0.1467 0.3382 0.0625 0.3249 

Regressions for all efficiency curves & the A 1 
crosstalk curve are quadratic exponential fits. 

ACAL14, ACAL05, & ACAL06 ware not used for the 
crosstalk curve - poor data points. 



B< ~ (' _ ~- 9613447 .0713 
PROJECT ___ ) ___ _!E.-"--------------

Notebook No. ___ _ 

r 
I 
>--

INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: Vendor: 

Activity of Standard Received: ~ uCi 

Weight of Standard Received (g): 9 0 g LAL 1.0. I: ---------
Standard Activity (pCi/g): 

Halflife in Years or Days: 

Reference Date: 

Date Received: 

Primary Dlution 

Balance Verification 7: 

Diluent Used: 

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

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

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

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

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

o · l t1 Jc., l 
Ci/ 

h. Dilution logbook 1.0. I : { - r -
Prepared By: ~ lUw_r_P,-e-pa-,a-tio .... n---Oa-t-e:_G ___ ,,,_I ~----,-~-<±----• 

'-, . Reviewed By: ~ 'lli= Review Date: __ ~_/_3___,0 / ___ ~_'-I __ 

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

Signed Date Signed Date 

---·--------------------------------------
000157 



Descr ipt ion 

96134~7 .. 0?l~ 

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

Nuclear Radiation Au;essmant D ivision 

Cal ib rat ion Cert i f ica t e 

l<..<.. vc:i 5 / 31'1.., 

AC.S~~I 
K'i ... ) 

,. • .,,.,.., • • •• .s ... ~c1 .... ( Strontium-90 Hall .Mel 28 6 V . .ears 
,.__27_! ( nano ....... j 
__ s __ ! "'1 "' • .._ .... ✓-•1c .... -,, ... _9_4_0_0_3_-_l _____ __. 

Measurement Activi1y of p,incipal radionuclide 

Useful Life 

~...;., _ ., .................. .... 
.___s_._4_o____.! ( nano • ..,,.,j., ( Strontium-90 

••<>'00......,,,-s,_, April 1, 1994 

Activity of daughter radionuclide 

__ s_._4_o _ __.l l nanc,it ..... •1 ,. ........ 
"' ............... nuclide Yttrium-90 

Total mass of this solution 

l Approximat~ly 5. O ., ..... , 

Method of m•asuremeni 

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

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

r::-:lQ Q helC wee &iftce • •H -••- __, (MSl ·l" LY~ 

I August 1994 

Th i s dilution was prepared for the 1994 ASTM 
Collaborative Study of a test method for the 
determination of Sr-90 in water. 
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LOCKHEED ANALYTICAL LABORATORY 
BETA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS 

SOP-LAL-91-0060 

LAL PREP NO: Calibration Check 

PARENT DET PLANCHET CTIME COUNTS COUNTS EFF ACTIVITY CNT ERR 
LALID LALID (mi~) . BETA BETA BETA BETA 2SIGMA 

BKG (pCl/l) (pCI/L) 
D3 GABCHK1 30 16563 29.6 0.420 528.38 9.02 
B1 GA8CHK1 30 16380 30.4 0.420 521 .86 8.98 
A3 GA8CHK1 30 16749 28.6 0.430 520.33 8.86 
C2 GA8CHK1 30 15890 28.5 0.412 515.80 9.00 
C3 GA8CHK2 30 14898 30.3 0.412 505.63 8.72 
01 GA8CHK2 30 14913 30.9 0.413 507.56 8.71 
82 GA8CHK2 30 14878 29.4 0.420 495.90 8.55 
A2 GA8CHK2 30 15206 28.4 0.422 502.34 8.60 
A1 GABCHK3 30 14541 29.3 0.394 530.62 9.01 
C4 GABCHK3 30 14643 28.5 0.393 538.37 9.08 
83 GABCHK3 30 14949 30.1 0.408 526.96 8.82 
04 GABCHK3 30 14053 26.9 0.368 547.90 9.48 

TTL ERR MDA FLAGS COUNT 
2$1GMA BETA DATE . . . . : 

(pCI/L) (pCI/L) 
27.92 1.00 • 8/03/94 
27.60 1.01 • 8/03/94 
27.48 0.96 • 8/03/94 
27.32 1.00 • 8/03/94 
26.74 1.03 . 8/03/94 
26.83 1.04 • 8/03/94 
26.23 1.00 • 8/03/94 
26.55 0.98 . 8/03/94 
28.02 1.06 • 8/03/94 
28.41 1.05 . 8/03/94 
27.79 1.04 • 8/03/94 
28.99 1.09 • 8/03/94 

Comments: k'now,-, 1;,e:f:!: ~f;ke ,·.s SJ/ . '3 pc,,;/L ~ J• ish~s+_!:_ec_·o_-,e_"-+-s:-_/_o_3_J._., ____________ _ 

Lo..vt:s+ RecovlLr'l,. 23J., ~ Ave;<:4~(. /2ecover'-?"--·__,._?--"-/_o ___________________ _ 
run log ( d- maint log ( =) calibration(-=)- inst check(_--,- ir.si t>kg (_-)- '-188 (_ ) LCS (_ ) OUP (_ ) calcs (_-t-

Date Completed 
Anlst Signature : Supervisor's Signatur_e_: - ~__,.,..........,...~~~---
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I I I I I I 
SECQNDARY/WORKING LEVEL ..._ 

- STANDARD DILUTION RECORD 

-
-

Dilution Source Information -- Isotope: AM-2<1I An1 Sv:c/-90 
..._ 

Parent Barcode Number AJ. aa 3 ° A/lOD't"' .__ 
.:i: f' I- 3 i' '< ~/vu_ I ..... -2'/{ - Vendor or Certificate I.D. # of Parent Standard: Sv-~-o/v N-l=-.J, 5 ~ f'( ':{'i l'i G 

A,.., -1. It I f I - 0 2..2-,;-- ~ .:> - I >--
Diluted Source Logbook I.D. #: Sr-'f -i ., 'l l - I.) 'J.-2 S- - JU - 2... 

,.._ 

¼.) Balance Verification?: ,.._ 

- Diluent Used: 6, I IV 1-1-ttJ c) 3 

Dilution -
'{2..,ff S-(M o,),/4L •Diluent: 0, JN i/No 3 "'-r -- •Density of diluent (g/ml): NA 

.4..-2'/I 91/~f&:/,,..L -
a: Parent Specific Activity: 5~ - 9o , o .:>. ~c-/41..._ ~ (!/1/q O >--

A.,.,--:z'-'t O,s-1,,...L 
.__ b: Amount of Source Transferred: 5..--qo o.(-9-1-'tL 

-

- 500 J... {_ c: Total amount of Dilution: .....g_ -- d: Total Volume of Dilution: £00 #4,.L 

- e: Activity of Dilution la • b / cl: /JA 
'1,9 J f ei/,-.L - A-- 2'{ I 

u,/9o f: Activity of Dilution (a • b / d): v l/- 'lo 11 pC/,.J, fVv -
,._ 

Dilution Logbook I.D. I: <ts- - 1 2 I - l 3- l 
1--

I - €r- U/2L,.,_ 1/z. 3 /9:J I Prepared By: Preparation Date: -

c:(7 Ov 4,, £ - Reviewed By: Review Date : SLz4- L95 _ 
I ,__ 

'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 tho diluent changes, a weighted proportion density conversion is necessary. 

I I I I I I I I I I -r I I I I I I I ·, I I I 

Read and Understood By 

Signed Date Signed Date 

UUU:l.bU 
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CER'fIFICATE OF CAI,IBRATION 
ALPHA STANDARD SOLUTION 

Radioauclide 

Half Life: 

~01No.: 

Am-241 
432. 7 ± 0.5 y ... 

7241 
381-100-1 

CUi&Omer. LOCKHEED ENGINEERING & SCIENCES Co. 

Source No. : 
n-....,;....,_ o( !; L-• .....,_....,....., ~•✓f'W 

a. M .. of 1011&1:ioD: 

b. Chemical form: 
c. C&rrier oon,..,. 

P.O.No.: 06UB1~ 

Rdermce Date: November l 1991 

("oare;nect bdioecuviry: 0.997 

5.0007 
AmCl3 ill 0 . .5N HC 

Nam added 
1.0077 

12:00 PST. 

,.Ca. 

d. Oemicy: pull••~-
Redit-i-,.-iiailll 

Rertiee«iw Dr/ i I 

Redi- tich C.. • 4i-w 
0.1994 

Yedtnd of Celi ---

Ua::rt . ts ol IC P 

L Sywmeric ~ ia illltn&mml calibnlioa: ±2.01' 
b. R11¥kMD UDCel1AUlly ia aaar, ±0.71' 
c. Reodoe --=-taiD1J ia weipiq(a): ±0.01' 
cL Tocal ...u.imy II CM 99" coefidece wwi: ±2. 71' 

NLff Tm, I », 
Tllia c:alillrlliaa ia iq,lic:idy n:abla ID CM Nlfioee.l ImtinM ol Sladlrdl lllli TedlDolof:y . ..... 

1. Nuclw daa w.9 -- fraa "Table o( 1.1010p11•, S..wdt Fctiane, tdilld bJ Virpaia S. SllirieJ. 
2. IPL ~ "F tr ia • N1ST IWlllnllllilll llalt'm J'IOll1IID to tllabtil0I IDII awauain implicit 

tnrehiti«y far ,- r• tx o( nuclidea, baad Oil cbia bliad -Y<• lallr NIST certi.&aaim) of StaDdard 
R I ce IClllllillL (Alia NllC R.ep1uory Guide 4.15) 

000161 



96 I 344 7 10 0.7 SIS A PHOTOCOPY OF THE CERTIFICATE 
WHICH 1S BEING MAILED TO YOU UNDER 
SEPAAA TE COVER. 

National lln~titute of iJtanbarbu- ~ ~ec~nologp 

C!tertificate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solutio~ composition 

Radioactivity concentration 

Rcfercocc time 
I 

Overall uncertainty 

Photon~mitting impurities 

Alpha-particle~mittin1 impurities 

Half life 

Strootnun-90 

4919-0 

Solution in NIST borolilicate-sJasa ampoule Ct)• 

Strootium-90 plua yttrium-90 plua apprt1limatcly 
9' l'I each of aoa-ndioactiYC strontium mt 
yttrium per pam ~ 1-molar bydrochloric -. <2J 

Apprmimately .s.o p-allll 

-i.514 x UJ' Bq r 
1200 EST Aupt 1, 1990 

t.OS percent <3' 

Nooe oblcned <4l 

Nooe omened <S> . 

4TfJ liquid«intillatioa counter 

This standard reference material w prepared in the Center fm R ectiarion Racarda, k>oiz:io1 Radiation 
Division, Radioactivity Group, Dale D. Hoppes, Group Leader_ · 

Gaithersburg, MD 2~ 
· -uary, 1991 

William P. Reed, ActiDa Cbief 
Office of Standard Reference Materials 

•Notes on back 

000163 
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CER'I1FICATE OF CAIJBRATION 
ALPHA STANDARD SOLUTION 

R.aioaedide 

HallUfl: 
~No.: 

Am-241 

432. 7 ± 0 . .5 years 

7241 
311-100-1 

C\IIIOlmr: UX:lHEED ENOINEEJUNG A SCIENCES CL 

Source No.: o......- ol St Mi -
a. MUI of IO!ncim· 

b. Cbemi<w form: 
c:. earn. cm•c: 

P.O.No.: 06U81245 
R.etenar:e DIii: Nowmbat 1 1991 
roac,;nect !iedlmc:ai'fity: 0.997 

5.0007 

AmC13 ua 0 . .5N HQ 
Nameddld 
i.oan 

11:00Jlff. 

....... JO"'C. 
Rwtini ·::e I 

Rertit 

le+i:- He C•• 11· w 

MO,.olCIZ ( • 

.. , 

Nomh _. 

0.1994 

±1.0. 
±0.7S 
±0.0. 
±2.7 • 

11i1 ,:3 (ewi or ·:trtni: ti tollnNti • ef 1wi's aft 1 1 -'Tehe-+,.J, ..... 
I. Nlldar dlla ... .._ha_,..._ o1_....•, S.-. t lfdm . ..._.-, V'qilia S. SllirllJ. 
2. IPL ,-d . r ia • NIST----• - piOpll• ID t tr¢ -' . . implial I 

• • t·vo • •-.. ol • r tr, ._.ca .. llliall -,(• .._ NJIT Ol"lift •ra) al S,eM 
IO Kt 1 I (AliaNaC .....-,Ouida4.15) 

~ >_ 
~ -f 
-~ -~ T. ,>. 

000166 



Description 

- --- - - --

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

Nuclear Rad iation Aueument Division 

Calibration Ctrtificate 

.Zi..,.;i S i ~ 1 'f .., 

/l.. (. S ·j5 1 
K_ \<.....) 
.-

"•-=o0•• ...... ~-( Strontium-90 Helt -1•1•1 28 6 . . years 

2 7 ! ! nano c ... ,., j 
5 I IN .. , ·-··✓-lie ~-·l.__9_4_0_0_3_-_l _____ _. 

Measurement Ac:tivi1y of principal radionuclide 

Useful life 

Aa....., - ., ................ ... 
5. 4 O ! ( nano c.,, .. , j e1 ( Strontium-9 O 

•• ()1(10 "-• ~r -1 Apr i 1 1 , 19 9 4 

Ac:tMty of dau9h1et radionuclide 

__ s_._4_0 __ 11 nano-al "•••• 

., ............. ....-.. I Yttrium-90 

Tocal ma11 of this Mfutioft 

I Approxim~tely 5. 0 ·-I 
Method of me.flN'emenc · 

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

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

Tllia •~ d' •1 Ma ........ eut" ~ ._.. ..... ....,. .... _,_llof(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. 

000169 



Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remartts 

Revised 1 /14 

The manufacturer states that act 1v1t ies other than that of the principal nuclide 
and of its daughter nucl ides. if any. were estimated/known to be . 

1(1) ) less than I 
equal to 

1(21 I less than I 
equal to 

1(31 I less than I 
equal to 

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

% I of the principal activity 

% I of the principal activity 

')(, I of the principal activity 

The precist0n of this standard was such that the certified value of the radioactive 

concentration of the principal activity had a standard •r« (aml noc gruter than ! I o • 1 '!ft I 
(The 99. 7" confidence limits are giwn by t(sml where t is obtained from the student t factor 
for the degrN of freedom (n-1 )I. 

The maximum uncertaimy due to the usnsabte systematic em,rs (dilution. coumir,v. ~ 
known uncertainty of th• standard) is obtained by the aeperate arithmetic summation of the 
positive and negative systematic error ( + & - & • ). These have been estimated not to UCNd 

1•3.a "1or,~3.a "' 
the overall uncertainty (often called accuracy) is an Ntimate of the possible divergence of 

the quoted result from the true value. It is a combination of random error [ t(sml] at the 99. 7" 
confidence limits and the worst cue estimate of the SVllematic errors ( + 6 . - 6 • I 
The overaH uncertainty is therefore cak:ulated on the.._ of+ [team)+&]. - [ttsm) •61 
and is ( + 4 • O "I. I - 4 • O % I of the quoted radioactivie concentration. 

This standardization is beMd on the foUowine aaumpliona of the princillle nuclide. its 
daught• nuclides and Impurities (no allowance fo, error in theN • -ufflCICions or the 
anumption of quoted half-life haw been induded in the aatemenc of accuracy above). 

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

Clniar canlalll per gram of solution: 

JO micrograms strontium 0.1 M HCl 

Date Cfflificate Prepared 

Approval S~nature 

1994 ~ 
B ~ , 

0001'1'0 



~ 9613447~0722 
;~OJECT ___ ) _("' __ -_1P_~-------------- Notebook No. 0 <J.-.1cf--

con t in1,;ed From Pag e ___ _ 

INITIAL STANDARD DILUTION RECORD 

' I 

L
r r,::::=================:===:=~=-===========-=-=========:;i 

Standard Information: 

~ Isotope, 

~ Activ ity of Standard Received : 

t 
Weight of Standard Received (g) : 

Standard Activity (pCi/g): 

- 0 

!5 0 

L./- uCi 

g 

Vendor: 

Vendor 1.0. I 

LAL 1.0. #: 

Halflife in Years or Days: 

Reference Date: 

Date Received: 

Primary Dilution 

Balance Verification?: 

Diluent Used: 

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

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

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

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

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

h. Dilution Logbook 1.0. #: 

s 
0 · l t1 JG\ 

pCi/ 

g 

ml 

- ) '-q 

Prepared By, ~ l{J D\y Preparation Date: G r I ~ ' q c\: 
\_, , Reviewed By: ~ ~ Review Date: I, /3 0 /7 'I' 

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

Signed Date Signed 

,. . ... . 
, . 000171 

Date 




