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J Lockheed Environmental Systems & Technologies Co. 

L \/\ '100 B - Lf-\S 

0045)77 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 ---,J_, 

LOCKHEED MARTI~ 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
3350 George Washington Way 
MS 81-35 
Richland, WA 99352 

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

L7008 
0400000-8 
896-036 
0510596 
363 
LK7008 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 10 May 1996. 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 case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, "analysis, and data review specific to the 
samples and analytical methods requested. 

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

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

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

cc : Client Services 
Document Control 

72L1ol< 
Kathleen M. Hall 
Client Services Representative 

0003 



Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No. : L7008 
Quotation No.: O400000-B 

SAF: B96-036 
Document File No. : 0510596 

BHI Document File No.: 363 
SDG No.: LK7008 

Page No.: 1 

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, and duplicate samples. 

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

Holding Time Requirements 

All holding t ime requirements were met. 

Analytical Method Total Strontium 

The total strontium analysis was performed using standard operating procedure , LAL-92-SOP-
0196 . The samples were analyzed in workgroup 36899. The instrument calibration 
verification met criteria. The method blank was within QC criteria. The laboratory control 
sample recovery was within QC criteria. The duplicate (DUP) recoveries were within QC 
criteria . Sample BOHDY4 (L7008-2) and the DUP (36899DUP1) had chemical recoveries that 
were slightly out of criteria. Since all other QC criteria were within limits and all MDAs were 
below the reporting detection limit, data quality is not believed to be adversely affected. The 
client sample was flagged with a "Y" qualifier . No re-analyses were performed . 

Yvonne M. Jacoby 
Prepared By 

May 22. 1996 
Date 
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Lockheed Analytical Services 
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES 

[Revised 04/05/96] 

------ }_ For.Use-on the AnalyticalData ReportiligForms •-•--•-· 

Any constituent that was detected in the associated method blank at a 
concentration was greater than the reporting detection limit (RDL). 

The minimum detectable activity exceeded the RDL due to the residue weight 
limitations forcing a volume reduction. 

Constituent detected in the diluted sample. 

Constituent concentration exceeded the calibration or attenuation curve range. 

For Alpha Spectrometry Only-- Full width half max exceeded the acceptance 
limits. 

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

Chemical yield exceeded acceptance limits. 

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

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

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

1 Used as foot note designations on the QC summary form. 

I 
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L7008-1 · 
TEMP 2 
Location: 
Water 

L7008;...2 
TEMP 2 
Location: 
Water 

L7008"'."'j 
TEMP 2 
Location: 

L7008-4 
TEMP 2 
Location: 

L7008;..5, 
TEMP 2 
Location: 

L7008-6 
Location: 
Water 
Water 

- - --- - --

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

May 10 1996, 05:07 pm 

Login Nwnber: L7008 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

BOHDY4> 

157 
1 s SCREENING 

BOHDY4 f . 

157 
1 s SR-90 LAL-0196 I 

B.OHDY4 · 

157 

BOHDY4 

157 

BOHDY4 

157 

REPORT TYPE 

1 s EDD - DISK DEL. 
1 s RAD RPT TYPE 2 

08-MAY.;.96 ·10-MAY-96 

Hold:04-NOV-96 

os~MAY' ... 96 10.;.MAY;.;.96 

Hold:04-NOV-96 

os~MAY;;;.96 10.;..MAY-96 

08-MAY-9610-MAY;..96 

oa~MAY:~96 10:-MAY-96 

10-MAY-96 
, 

Page 1 

Signature: 

Date: 

10-MAY-96 

~ - ·. · s-;:, 1c, .. r, · 

25-MAY-96 

25-MAY-9€ 

25-MAY-9t 

25-MAY-9 t 

25.;.MAY-9 , 

25-MAY-9 · 



Bechtel Hanford, Inc. 

Collector 

1/J f<:7 ::iri M ,fr'J11l lhoYVI 
Project Designation 
100-NR-2 Monthly Performance Monitoring - May 

Ice Chest No. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS 

Company Contact 
J .V . Borghese 

Sampling Location 
100 N 

Field Logbook No . 

EL-l2fl'i 
Offsite Property No. 

REQUESTL7008 
Telephone 
(509) 373 -4790 

SAF No . 
B96-036 

Method of Shipment 
Hand Delivered 

Bill of Lading/Air Bill No. 

Page __ 1 _ of _1_ 

Data Turnaround 

• Priority 

D Normal 

Shipped To 
Lockheed wq&-o, Clcf/O J4 lf ol °IO'IC:>5~ S'ctG 
Possible Sample Hazards/Remarks Pres ervation 

Type of Container 

No . of Container(s) 

Special Handling and/or Storage 
M aintain samples between 2°c and 6°C. 

Volume 

SAMPLE ANALYSIS 

P/G 

4 

1 L 

Sr-90 

P/G 

20mL 

Activity 
Scan 

~--S_am_;_p_le_N_o_. ---+--M_a_tr_ix_•_-4 __ D_a_t_e_S_a_m..;p..;l_ed __ +-_T_i_m_e_S_a_m_;_,p_le_d_-+---'=-"•= / '-r--"]l]I= .·••••· ... ··•• ••••• _ .. ) ._ ·••-
BOHDY4 w 'S.-8-1(,. X x. 

CHAIN OF POSSESSION Sign/Print Names 
SPECIAL INSTRUCTIONS 

Relinquished By~ Date/Time S-\-1(. ~v9)1B~/ c§(e. Date/Time ~ 

rn,..,,J,, !>16' """.!>1:',. J d 1 _ , ~ &~ JJ LJJ5 ~ /- .1/.~.,. .r-&---, .< 
R_,:.:__ft-;,l,,~J£~ ~ Date/Time 09a:> I Received By 
p:.,.,, _//~ ~) ,;ft{A/,/;f,.,. S-:,q-?t( / 

Date/Time 

'Relinquished By 

~ Relinquished By 

Date/Time 

Date/Time 

Received By 

Received By 

Date/Time 

Date/Time 

Received By 

~~ 
Title 

s ... - L<- G-:. \oJr~ .... 
Disposal Method Disposed By 

Date/Time 

s-10-'1 <..,_ Ira 00 
Date/Timd 

Matrix• 

S • Soil 
SE • Sediment 
SO• Solid 
SL • Sludge 
W • Water 
0 • Oil 
A • Air 
OS • Drum Solids 
DL • Drum Liquids 
T - Tissue 
WI • Wipe 
L • Liquid 
V - VeQetttion 
X • Other 



LOCKHEED MARrlN 

f 

Sample Login 
Login Review Checklist 

Lot Number L. /6oS' 

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. 

SA.l\1PLE SUMMARY REPORT XES fill NI A Comment 

1. Are all sample ID' s correct? .2_ 

2. Are all samples present? _?f_ 

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? _.i::: 

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

LOGIN CHAIN Of CUSTODY YES fill NIA Comment 

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

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

SA.l\1PLE RECEIVING CHECKLIST .YES. fill N/A Comment 
/ 

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

l&.t>le-~</ ;;,=ry review signature 
S-10-;((' 
date 

0008 

scconda~ignaturc date 



. Lockhee<J Ana1yuca1 ~er vat;t::::; 

Sample Receiving Checklist 
Clicot Name: n - 11 --I I 11.,. -f1c-..,, /) Job No. L. /(')('\& Cooler ID: 

, 
COOLER CONDmON UPON RECEIPT 

Tempcraturo of cooler upon rocclpt: ')~ 
temperature of temp. blank upoa receipt: ....... 

Yea No • Com.mmll/Diacrepaacica 

cu•ody aca1a intact )( 

chain of custody prcacnt · )< 

blue ice (or oquiv.) prCKat/frozca ~ 
rad 1urvey completed .( .. 
SAMPLE CONDmON UPON RECEIPT 

Yea No • Commaita/Dilcrcpuclca 

all boalca labdod )( 

umplca intact )( 

proper contaiacr uaod for umplo typo J( 

umple volume sufficient for analysis )( 

proper pres. indicated oa the COC X 
VOA'1 contaia hcadspacc .A,..,.:;;?' 
arc aamplca bi-phuic (if 10, iadic:a.tc ample ID'S): ---~ 

"' , 

MISCELLANEOUS ITEMS 
Yea No • Commc:uta/Dilcrcpaacica 

samplea with abort holding timca )/ 

samplca lo subcontract --- _.,,, 

ADDmONAL COMMENTS/DISCREPANCIES 

,...--.. ,.., r'-.. ·• 

Completed by / date: -;/ :::! J/ C.-- ,.__) I' I • - .,S-~/G> - 7 IC 

Scot 1o the dic:ot (date/initial•): •• Client'• signature upoa receipt: 

HOIM: • • o«ttM:I 61 qp,vprull= CSR of uy ducrq,uclu ltloao4latol¥ llfCIII ,occip( 

~ "• ~....., fbla illfonutloa MIi ~ rla lilulmiJ1's to 1M ~ CSR (XJ2) Ml-,144' . 

.'.::J 0 
C" (:) . 
~ CD 
~rsion 2.0 (11/11/94) 

_,.,,4 . 
. 

-4 
.;.. 



Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (suO2) 

Bechtel Hanford, Inc.* Richland, WA _ 

i.~:r::::::::jjiiiifiifr:::::;:·:::i:::;;:::::::::::::i·:::::::.::::::::::::::::i:::::;::;i::::::::::::::::::::::§~j-i ;:i:Niimbei;:::::::::,::::.:::::;:::::::;:;:;:;:;.::::;;;:~~;:;:;:;:;:;:;:;:;~:::j,j~ij~;j:~:::::;;:;:;,;:;;::::;:;:;:;;:;:;::;~¥.hi.t •::;;:;:;:; ;:; ;;:;:;::: :::;:::;:;:: 

BOHDY4 -

REPORT TYPE 

L7OO8-l 
L7OO8-2 

L7OO8-6 
L7OO8-6 

"' 

Water 
Water 

Water 
Water 

SCREENING -
SR-9O LAL-O196 

EDD - DISK DEL:--
RAD RPT TYPE 2 

0010 



LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Bechtel Hanford, Inc. • Richland, WA 
Project Name: BECHTEL-HANFORD 
Project Desc: Bechtel Hanford Project 

Client Sample ID: B0HDY4 
Date Collected: 08-MAY-96 
Matrix: Water 

Sr-89,90 LAL-0196 36899 2.7 1.0 

Page 2 

1.5 

Login Number : 
Date Received: 

y pCi/L 

L7008 
10-MAY-96 

20-MAY·96 L7008·2 

0012 



LOCKHEED ANALYTICAL LABORATORY 
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS 

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196 

Date Prep Started : _ _;;,5_--'{._6_-_,_o/ h __ _ Matrix : Water 
WorkGroup: SR-90 LAL-0196 36899 

CUSTOMER PARENT NO QC 
ID LALiD 

CHILD ,> 
. LAL 16<. 

•· . ···••. 
L7008-2 36899DUP1 l DUP1 36899-01 
Lab Ctrl Sample 36899LCS1 2 LCS1 36899-02 
Method Blank 36899MBB 3 MBB1 36899-03 
BOHDY4 L7008-2 4 SMP1 36899-04 

5 
6 

Auai.JoT •· 
VOLUME 

·. iJ<()f()' 

Prep Due Date : 
sR ..... ···• vnR,uM vrrR1uM PtANcHet / ~Q\NcAer t r 

CARRIER iiP .••· . siP TA~kwf: > ·.•••.•. G·······••.··•.•.•··.R·••.•(· ·gp r.•sa:::m~ .:r 1•.•.•·.•······••·:.•.••.•····· · 1·•·•• ! ·· .. ·(nil) I o,;.+e . • r,Me < > <JiJMJ,< • . .. ..... . 

05/20/96 

RESIDUE I iilf :iili~lNT~ •<> 
WEIG HT :--. ....................... ..: /•••··•·•·••••·•••·• }.• < .bx••··· 

· (grarnsl ) • f 

+--+-----1r-----+---+----+----+-----+-----+--+-----+---------+-

Conc&V6t otC~trier . 
camer Exi> Date · · 

Balance Number : 

Comments: 

7 
8 -------------------------------------------,....) 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19. 
20 
21 
22 
23 
24 

Act& Vol ptLCS < 2'·18,tC11tJ... ·, { -ot'WL 
LCS Ref Date ) I/-.: ~ 'l'f 5-/b· 'lb 

J/-tn 7,()r, 1../ ( -.A 
CountAhlstt• 

Pipette Number : ( J<f'f'lt ( ...( Carrier and LCS added by: li1W '5-/f,-fJo ________ () t 1'17'fi> t Y Witnessed by : _!:.===:..._ __ _ 

--------------------------------------------
An a I y st : ~l-'t-'"----...__5~_1..0__,/~"-'-~- Checked by : ---~-t-¥-~------

V96024 

Cnt Rm Custody\Date : ---,~Ml-__ s_,_· ~__,l._~_L, ___ _ 



LOCKHEED ANALYTICAL LABORATORY 
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS 

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196 

Date Prep Started : 5/16/96 Matrix : Water -----------Work Group : SR-90 LAL-0196 36899 Prep Due Date : 05/20/96 
CUSTOMER . PARENT .·. NO I QC ··.• .. CHILD ·. ··•·· ALiOOOT . :• sit •/• <YTTRiUM Ytum.iM .pt;JNCWE] i ~~~ui }j :. RESIDUE < . ror-4~ 1, l!1'lII 

ID LALID · tAt,o voLJMe c:AR~ig~ •~e~> .·.• .. •.····•·.·•· ... ·.·• .. •T•.•~,eM} E: .. ··• .. ·.•.·•.·• .. •.·· · 't/4li& Wf? ·. GROSSWt :• .·.·.·.•·.·.•·.·.· .. •.·•·.• .. •·•.••·.~(:n.'..f,,: .• aj·····Gm •. : ... . ~,T.·):.•.• .. •.·• .. •·1 .. ·•.•.•·····••.•· 1I.· }} .. < •.. .. . ........•. > .. ... ... . ...•.. ·.·· ... . . . ,u •·• ... . . J;:;,LF oA+t . to~,~., > . aM,,~r: .:·. ,... 1 / . . • 
L7008-2 36899DUP1 \ l DUPl 36899-01 0.5 0.5 5/20/96 4:52 6.91969 6.92574 0.00605 
Lab Ctrl Sample 36899lCS1 ... 2 LCSl 36899-02 0.5 0.5 5/20/96 4:52 6.53564 6.54192 0.00628 
Method Blank 36899MBB 3 . MBBl 36899-03 0.5 0.5 5/20/96 - -4:52 6.85662 6.86281 0.00619 
B0HDY4 L7008-2 ·•• 4 SMPl 36899-04 0.5 0.5 5/20/96 4:52 6.85878 6.86441 0.00563 

6 

a.· .z::. 
9.. ~, 

~-------+--------;1--+---+-----+-----+----+---+---+-----+-----+--+----+--------1"',..) 
10 
11 
12 
13 
14 
15 
16 

18 
19 
20 
21 
22 
23 
24 

Coric&Vol ofCatrier. 24.50 mg/ml; 0.5 ml Act&Vol <>fLCS / 26.78 pCi/ml; 1.0 ml Pfep:Anis(: ):\. AW 
Carrier Exp Date > 30-Sep-96 LCS Ref Date ( > ... 01-Apr-94 Start Date •.> 5/16/96 
Carrier ID# / 94-658-20 LCS ID#..• ? . < 94-677-44-1 Co0ntArilst ) LV 

Balance Number: 40020021 Pipette Number: 134488 ( ) Carrier and lCS added by: AW ,_ -------- -------
_, 139746 ( ) Witnessed by : MY 

~ Comments : ---------------------------------------============== co 
Analyst : ~ +cfZ f\:W 
~~ 

Checked by : -----~i+--t'--------

.___ _________________________ __ -

V96024 

Cnt Rm Custody\Date : -----------
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LOCKHEED ANALYTICAL LABO RA TORY 

WorkGroup : SR-90 LAL-0196 36899 

COUNT DAT A AND CALCULATIONS FOR STRONTIUM ANALYSIS 
TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196 

. Planchet QC Chem Count > Beta )? Bkg > lfF( J Coltht ::· ·•.•_:, .••• , .... ,.:. cS,ot''a'~rtr., •. t.',. ',••.: Yrti'ftlrif J!!q.~9:r( j\(;ij9ttt:: <<ito.fah) 
'LAL uf R~tti'~ r,m·~: Coullts Cc,~rHl Sr-9() / .,.-.· s~ii'f · . MdiJw :::~~mv!rtt ( ~tfgfij ::::•:l'gr,r,pt ili: 
,,: ·sf<,, .. _ ,_ .. , ._ (rnittL <> < .. - ,,bafJ < , t1m~ :: t&d6.'.iBt :r:,bcutv:: 2/s;ama :2Ysiama 

LBl-Cl 36899-01 OUP1 0.494 150 262 157 0.443 05/20/96 19:50 1.161 2.48 0.95 0.96 1.38 1.44 
LB1-C2 36899-02 LCS1 0.513 150 2250 147 0.437 05/20/96 19:50 1.161 48.60 2.22 3.25 1.30 1.37 
LB1-C3 36899-03 MBB1 0.505 150 165 150 0.443 05/20/96 19:50 1.161 0.35 0.80 0.80 1.32 1.38 '-...I::! 
i-----1----+--t-----11-----t---t----t-----+----+----+-----t----+----11-----+----+----t cr--., 
LB1-C4 36899-04 SMP1 0.460 150 253 147 0 .439 05/20/96 19:50 1.161 2.72 1.01 1.02 1.45 1.52 

(J,,J 

t----+-----+----+----+----+----+---t-----1t-----+---+-----+----+----+-----t---+----i-=b -"'-J ---.----------------------------------------------------* .,_---11-----+--t----1-----t---+---t-----+----+-----+-----tl-----+---1-----+----+----1~~ 
_,r::. ----1---------------------------------------------------o"'-., ______________________________________________________ u... 

COMMENTS 

0 
Da(Jt)Completed 

Arf~st's Signature 

36899LCS1 LCS Recovery = 48.60/50.90 = 95.5 %. 
L7008-2, 36899DUP1 RPO = 9.1 %, RER = 0.12 

MBB = 0.347 pCi/L = > less than RDL(HAMDC). 

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

V96024 

Checked by : ----1f~-----------



Description 

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

Nuclear Radiat ion Assessment Division 

Calibrat ion Certif icate 

'<._ '- J ~ S i -~ I 7 T 

A C. S~~ t 
K -'-) 

.,--. 

,.,....,..,., ••d..,~d"'• ! Stronti um-90 M• .. ·••••I 2 8 6 . . years 
2 7 j ( nano c.,,;,,, j 

5 I "'1 
"' •-vlt/-tle ""_',.._9_4_0_0_3_-_l _____ _. 

Measurement Ac:,ivity of ptincipal radionuclide 

Useful Life 

.t.a,..;,-, - ., ...... thia ·--

__ s _. _40 _ _.! ( nano c.,,,.,j °' ( Strontium-90 

•• 0400 "-• l'ST - ! Apr i 1 1 , 19 9 4 

Activily of daughter radionuclide 

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

.. ,,.....,.._. • .......,. I Yttrium-90 

Total mass of this solution 

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

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

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

T,._ •Miaft d· f1 1'N ....... IIW..,.,. ~Q Q ~ WM aiftce • •• -•-""' lMSl -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. 

00 21 



Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

Revised 1 /84 

The manufacturer states that activ1t1es other than that of the principal nuclide 
and of its daughter nucl1des. if any. w~re estimated / known to be . 

1111 I ~s~a'tt~nl., ____ %_.! of the principal actIvI1y 

.,I 1_2_I _________________ _.I ~~a~ht~n (., ____ %_.I of the principal activity 

I I less than I I .,<_3_l _________________ _._ equal to ... ____ %_. of the principal activity 

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

The precision of this standard was such that the cenified value of the radi~ctive 

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(aml where t is oblained from the student t factor 
for the degrN of freedom (n-1 )). 

The maximum uncertainty due to the aaaeuable systematic errors (dilution. counti~. and 
known uncertainty of the standardl is obtained by the Mpatate arithmetic summation of . the 
PoSitive and nevative systematic error ( + 6 - 6 • ). Th ... have been n1imated not to exceed 

t•3.a "'°' 1-3.a "' 
the owrall uncenainty (often called accuracy) is an escimate 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% 
confidenc:. limits and the worst caae estimate of the systematic errors ( • 6 • - o · I 
The owrall uncertainty is therefore calculated on the buia of+ [t(am) +6]. - [t(sml +c5j 
and is I+ 4. O "' . I- 4 • O "l:of the Quoted radioac:live concentration. 

Thia standardization is based on the followine aaumptiona of the pr~ nuclide. its 
daughter nudides and impuriti .. (no allowance for error in theM assumptions or the 
auumption of quoted half-life have been included in the statement of accuracy abovel. 

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

cam. content per gram of aoiution: 

30 micrograms strontium 

Preservative: 

Date Cenificate Prepared 

Other components: 

0.1 M HCl 



a2 ~<_Q_ 961WI.Z%6 
PROJECT ___ )_r_·_..~~------------- Co n t,n1,;ed From ?ag e __ _ 

I 

L INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: - 0 Vendor: 

Activity of Standard Received : if 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: 
_ __._ ________ __ 

Date Received: 

Primary Dilution 

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

b: Weight of the Source Transferred (g) : 

c: Total diluted weight (g) : 

d: Total Diluted Volume (ml) 

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

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

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

pCi/ 

.. 

ml 

!S31 -
/ml 

Ci/ml 

a . 

-I 

-- ) .. q 

--H- ~1y-'?2-- J 
h. Dilution Logbook I. 0 . #: _.cµ_---t;'"t,::jt;-:::--i""'1r:::--Jr-- ~ f 4- 1 

Prepared By: k {AJ~, ~reparation Date: b r I!( '1 t.\: 
" · Reviewed By: ~ W....,,., Review Date: __ ~_/_3_D.._1/_~_'-f __ 

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

# •• • • , . 0023 
Signed Date Signed Date 



Notecoo'.< No. ___ _ :"h~ ·=.--.- . (1( .- 90 
... .,,, . , - ., I --~- ---·--LI.--- -----------·---- Cvr:.r.1,;ed From ?a-;e ____ _ 

Isotope : 

f<1-. ~ ., -~t 
Parent Barcode Number 

SECONDARY/WORKING LEVEL 

STANDARD DILUTION RECORD 

Dilut ion Source Information 

Sr - 9'o 

Vendor or Certificate I.D. # of Parent Standard : E flt Jt/-OO 3 _. / 

Diluted Source Logbook I.D. : : 93-4-7± -R2 -I 
Balance Verification7 : 

Diluent Used : d-[ k H Cf 

Dilution 

• Diluent : 0 .1 t1 He..! 
l 

•Density of diluent (g /ml): ;J /(t . 
a: Parent Specific Activi ty: 

b : Amount of Source Transferred : 5 . 0 0 ( 8' g 

c : Total amount of Dilution : loo - 20 g 

d : Total Volume of Dilu tion : 

e: Activity of Dilution la • b / cl : 
i 

f : Activity of Dilution (a • b / d): 2 6 . 7~ p.___.:.C...;...:../ml.:..x...;..__ __ 

Dilution Logbook I. 0. #: 11f-017- 44 \ 

Prepared By ~~ 0J ~ 
Rev;ewed By: ~ Jl;tz~:., Rev;ew Date: 

'If tha diluent remains unchanged from the diluent used for the d il ution source, then a weight dil 

Preparation Date : J-2-rf 

can be performed w it hout a density conversion . 

Signed Date Signed 

0 24 

J 



l \Vt. ~ U\.JVf\ ,-,;v. ~ ---- -

Continued From Page----
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Strontium Carrier StandardlzatJon 

Strontium Carrier ( 10 mg/ml): 

Use commercially available 10,000 µg Sr/ml ICP Standard or equivalent. Alternately, 
Dissolve 24.16 g of Sr(N03) 2 in water and dilute to 1 L in a volumetric flask with 
water. 

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

Calib # 1 
\ 

Calib # 2 Calib # 3 

Carrier plus 
6~l5. 8~ b5'--(0 .S(;, planchet wt. (r-, ~ b>b~. C,3 

Tare wt. of ~~~8.2k 
planchet (m,1 (,<aS3.5'l- ~ ~SSC>.,~ / ,-_ -

- -
Net wt. of carrier 

,~.l.7- ,a..11' ,~.36 added (mg) 

AVERAGE Sr(NO3)2 ± STD DEV. = /~. 

2

,<5 ! 0.6~ s 1 (c. 6f2z.,,-.! o.oo6~j 
pc:,- o.5"-'\ .')-

Expected mg of Sr(N03 ) 2 = cert.value(-=lOmgofSr/mL) • 0.5 mL • 2.41 

Within 3% of expected (12.08 mg/0.5 ml) value (yes/no) 

Initial and Date: _ __.@,"=="_{)_. __ /0_-_5"_-...... 9_5 __ _ 

(Ja.Jiu l,JJ /b·//· '/5 

Read and Understood By 

0).?"--e-d ___ _ 
Date 

1Jru~ W crn1/ 
Signed 

Cont inued on Page 

002s I 
r ,r(, ~76 i 

Date J 
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CERTIFICATE OF ANALYSIS 
Catalog Number: 
Element and Matrix: 
Starting Material: 
Starting Material Lot Number: 

PLSR2-3X 
Sr/HNO/H,O 
Strontium Carbonate 
05941D 

Lot No . G3-153SR 

SrCO3 

Trace Metallic Impurities in the actual solution via ICP of the concentrate. 

Element PPM Element PPM Element PPM 

Ag <.05 Cu <.05 p < . 05 
Al <.05 Fe < . 05 Pb .06 
As <.05 Ga <.05 Sb < .1 0 
B <.05 In <.05 Si <.05 
Ba <.05 K <.05 Sn <.10 
Be <.05 Li <.05 Ti <.05 
Bi <.05 Mg <.05 Tl <.05 
Ca <.05 Mn <.05 V <.05 
Cd <.05 Mo <.10 Zn <.05 
Co <.05 Na <.05 Zr < . 10 
Cr <.05 Ni <.05 

Traceability Documentation For Solution Standard: 

1. Classical Wet Assay : 10,050 ppm. 

Titrimetry: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized 
against NIST Pb(NO

3
)
2 

SRM 928. 

2. Instrumentation Analysis By Inductively Coupled Plasma Spectromerer[ICP] : 10,009 ppm 
via NIST SRM 3153a. 

3. Balances are calibrated with NIST weight sets N.J. #92589 and #92550, according to 
NIST circular 547 3.4.3. 

SPEX plasma solution standards are guaranteed stable and accurate to ± 0.5% of labeled concentration for one year from 
date of shipment. This value is the sum of cumulative errors associated with analytical determinations, pipetting and diluting to 
final volume. For these solutions we use high purity acids, 18 megohm double deionzed water and triple rinsed bottles. All 
glassware used is class A. 

SEP 95 
Chemical Production Manager, Date: _____ _ 

'-----------(~~@!~)------ Printed on Recyded Paper 
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