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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.: 

June 20, 1996 

L7173 
0400000-B 
896-036 
0606596 
374 
LK7173 

·\ 2 3 45-;;,· ~......- o> 
0~ ... o' 

~n, T &..,. 
'V 0 

~ JUL 1996 ~ 
r-,. N 

~ RECEIVED w 
\ C:-:-. Data ;: 
,~c\ log In c.~ 

·-· ~ .... 
. - \,.'-
. -:,~, l - - - 61 to\. 
· .._ - ,.:.. l., "' "' 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on June 6, 1996. The terr,perature of the cooler upon receipt 
was 2 °C. $ample 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 

1:~~~ 
Kathleen M. Hall 
Client Services Representative 
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Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: L7173 
Quotation No.: 0400000-B 

SAF: B96-036 
Document File No.: 0606596 

BHI Document File No.: 374 
SDG No. : LK7173 

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 can be found on the 
preparation sheets and calculation sheets of the attached raw data. 

Holding Time Requirements 

All holding time 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 37873. The instrument calibration 
verification met criteria. The method blank was within QC criteria. The laboratory control 
sample recovery was within QC criteria. The duplicate recoveries were within QC criteria. 
No re-analyses were performed. 

Yvonne M. Jacoby 
Prepared By 

June 20, 1996 
Date 
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Lockheed Analytical Services 
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES 

[R.evised 04/05/96] 

For Use on the Analytical Data Reporting Forms 

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 A' , 'Jmetry Only-- Full width half max exceeded the acceptance 
limi .. 

s ~- i ~rformed outside of method-specified maximum holding time 
r ,. 

- -~. 
Ch V eeded acceptance limits. 

-
·o (i the QC Data Reporting Fdtms 

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 duplicate concentration 
was below the MDA. 

1 Used as foot note designations on the QC summary form. 
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9713516 .. 073L) 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jun 06 1996, 01:19 pm 

Login Number: L7173 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

L7173;..1. 
TEMP 2 
Location: 157 
Water 1 S SCREENING Hold:Ol-DEC-96 

L717.3-2 .· ... \i BQHG9 j q~f.J"UN~96 06f JUN-96 21-JUN-96 
TEMP 2 
Location: 157 
Water 1 S SR-90 LAL-0196 

L7173-3 BOHG97/ 
TEMP 2 
Location: 157 

L7173-4 .· . BOHG97 
TEMP 2 · 
Location: 157 

L7173:~s,:· 
TEMP 2 
Location: 157 

BOHG97 ., •• ,.,,,,. 

L717j:..6 
Location: 
Water 
Water 
Water 

REPORT: TYPE .·. 

1 S EDD - DISK DEL. 
1 S GERMANN 
1 S RAD RPT TYPE 2 

Hold:Ol-DEC-96 

·'··•'•····'··'•·'•··. { , .Q4,f.J.t]N~96 . 06i .1tJN.,;.96 .•: 21-JUN-96 

•? .. ,. o.4~JUN;..96 , oG-JUN-96 ·· 21-,:r~ .. ~96 

•'••o6~JUN.;;;96 oG;,.JUN-96 

Page 1 

Signature: 

Date: 6 .:.o6-f6 

21.-JUN-96 



Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUESTL 1 [ 7 3 Page_1_ot __ 1_ 

Data Turnaround 

Collector 

r?, •· f)1f t, I h ufl.-, 
Project Designation 
100-NR-2 Monthly Performance Monitoring - June 

Ice Chest No. 
l'r<,J J~ ()(>~ 

Shipped To 
Lockheed 

PoHible Semple Hazerda/Remarks 

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

SAMPLE ANALYSIS 

Sample No. Matrix• 

BOHG97 w 

Date Sampled 

Company Contect 
J.V. Borgheee 

Sampling Location 
100 N 
Field Logbook No. 

<EL· l~J 
Offsite Property No. 

\Jjq&,- 0 - 06</0 -Cf~ 
Preservation 

Type of Container 

No. of Containerls) 

Volume 

Time Sampled 
.. •,::-: 

HN03 

PIG 

4 

1L 

Sr-90 

Sign/Print Names 
SPECIAL INSTRUCTIONS 

Relinqui1hed By7 .... ·.21. Date/Time ~-4/-":1'- R~~ i(;/ €/f<. Date/Time l'tlr 
"'1 I 111.~/Ji dJI..-L/JJ ~ /~3'5:' f/2 J;ff.~ f3v.(.,'f;_ ~.f./~f/ 
R~• ~~-2-,,. t!f~C, Data/Time e,,,,u, / Received By Data/Time 

_ ~) ~O,.ll/.l".el4/ ~-5=M 
~ ~11linqui1hed By C=> Date/Time Received By 

~- 0 
C::: Relinquiahed By~ Date/Time Received By 

~ ---J 

~Jt~:r~:ii~,t{ Re~ ;{J(J, 
Title 

~;:.-

Date/Time 

Date/Time 

Disposed By 
I 
I 

Telephone 
(509) 373-4790 

SAF No. 
B96-036 

Method of Shipment 
Hand Delivered 

Bill of Leding/Air Bill No. 

~ c;o C/~S-7 <104 

Cool4°C 

PIG 

1 

20mL 
Activity 
Seen 

X 

Data/Time 

~ - l.r 't & I c:fs1/S-
Date/Time 

• Priority 

0 Normal 

'-IQ ._ . --.. 
-·-··· 
(..N 
u, 

---;..,.:; 

• 
~ -... , ... , 
t.n 

-

S • Soil 
SE • llecllment 
so- Solid 
Sl • Sludge 
W • Weter 
0 • Oil 
A • AJr 
OS• DrLmSolida 
Dl• Drl.fflliquldo 
T •T--
WI • Wipe 
L • Liquid 
V • V-'etion 
X • Other 



97 i 35 h:i.0736 
LOCKHEED MARTIN 

Sample Login 
Login Review Checklist 

Lot Number L 71 13 

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

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

SAMPLE SUMMARY REPORT XIS NQ NIA Comment 

1. Are all sample ID' s correct? L 

2. Are all samples present? .l 

3. Are all matrices indicated correctly? X 

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

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

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

LOGIN CHAIN Q[ CUSTODY .YES NQ NI A Comment 

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

2. Have all appropriate comments been indicated in 
the comment section? 4 

SAMPLE RECEIVING CHECKLIST .YES NQ filA Comment 

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

1i,rimui review signature 

(-06-r{ 
date secondary review signature date 

0008 



. Lockheed Analytical Services 
Sample Receivin9 Checklist 

' .... 

Clicat Name: · R ect/t- PL - //4 /I 7/J ,,_ A 
COOLER CONDmON UPON RECEIPT 

'.] G 
Temperaturo of cooler upon roccipt: <-
temperature of temp. blank upon receipt: V 

cullody scala intact 
chain of custody preacnt 

blue ice (or oquiv.) preKnt/frozen 

rad aurvey completed 

SAMPLE CONDmON UPON RECEIPT 

all boalca labclod 

samples intact 

proper container uecd for sample type 

sample volume sufficient for analysis 

proper pres. indicated on tho COC 

VOA'1 contain hcadspacc 

are samplca bi-phuic (if 10, indicate sample ID'S): 

MISCELLANEOUS ITEMS 

samples with short holding timca 

samples to subcontract 

ADDmONAL COMMENTS/DISCREPANCIES 

/? - ( \ 
Completed by / date: ,,/✓, ,,. {/c (_ )_ L-,.. 

L //?) 
I 

Job No. Cooler ID: 

Yea No • CollllDCllla/Diacrq,enciea 

.x 
.7( 

X 

.K 

Yea No • Commmll/Dilcrepucica 

J< 

Jc 
.I(" 

x 
,A 

./7,, 4 
, ~ ./7, ,..o' 

Yea No • Commcnta/Dilcrepancica 

:J.. 
/'7.,.,-9 

fr, ,cJt- ~/. , - -,- -
•• Clicat'1 lignature upon receipt: 

~ 
Salt to the cJ icat ( date/initial I): 

Notea: • • D«JUd Ibo •pproprule CSR of uy di•uepuciu i11Jao4ia'4/y apoa rr,uipt 

\\ ,. • p~#lfll lbi• it,/onulloe Mid IClllnl ir.la /auimjJJc to 1M .,,,_,,,;.to CSR (702) '61-1146 
' -r--
() 0 
V , O 
-...'1 (.0 
,..,., .. - _ _ : _ - n "' /1 • f • '" '" ,4\ ' 

.~ .... ·. 

Page/'of/ 

~_/7 ,,., _/ 

' 

' 

I 



BOHG97 -

REPORT TYPE -

97~3516 .. 0738 
Lockheed Analytical Laboratory 

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

L7173-l 
L7173-2 

L7173-6 
L7173-6 
L7173-6 

Water 
Water 

Water 
Water 
Water 

SCREENING 
SR-90 LAL-0196 

EDD - DISK DEL: 
GERMANN -
RAD RPT TYPE 2 

---

0010 



9713516.0739 
LOCKHEED ANALYTICAL SERVICES 

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

Client Sample ID: B0HG97 
Date Collected: 04-JUN-96 
Matrix: Water 

Sr-89,90 LAL-0196 37873 711. 35. 

Page· 2 

0.95 

Login Number: L7173 
Date Received: 06-JUN-96 

pCi/L 17-JUN-96 L7173·2 

0012 



LOCKHEED ANALYTICAL LABORATORY 
SAMPLE PREP/ RATION LOG FOR STRONTIUM ANALYSIS 

TOTAL RADIOSTRONTIUM - LAL-91 -SOP-0196 

Matrix : Water Date Prep Started : £ - I ~ · 1. { 
WorkGroup : SR-90 LAL-0196 37873 -----------

Prep Due Date : 06/12/96 
CUSTOMER PARENT NO QC · -· CHILD 

ID LAL ID . LAL 10 
·.· 

L7173-2 37873DUP1 _.;J DUPl 37873-01 
Lab Ctrl Sample 37873LCS1 . 2 LCSl 37873-02 
Method Blank 37873MBB 3 MBBl 37873-03 
BOHG97 L7173-2 4 SMPl 37873-04 \/ l,/l 531 O ! O/ ~--'l 

5 
. 6 

7 
.. 8 
9 c o 

10 . 
11 
12 
13 
14 
15 
16 
i7 
18 
19 
20 
21 · 
22 
23 , 

24 
Cone& Vol of -Carrier c Ol 2 / ~4 If'.: "nv,'(. - r-, -~ l"'-iL Act & Vol of LCS -.- S.,-Yb ~ 'i -2 11.-, .. .L 

. . ,, - ·I.JI _r, i Carrier Exp · Date > ·r > -1 .v LCS Ref Date ?. · ... . u - 1 -9!/-- Start _Date << 
Carrier ID# •··. CJ 4 - 1,L,.,? - !O LCS ID# · _ ... _ -· .... -.. · '-lc.J - b 1"7 -4 Y - count Ahl sf> • 

Balance Number : _y...,· .... li._.l l...,.r,c.._' 2,"-'/ ______ ( v( ________ () Pipette Number : ~ i.,..,>~t-~.ff ____ ( / ) Carrier and LCS added by: 
{ 51 zy i, ( ✓ Witnessed by : 

Comments: - -------------------------------------------,---
An a I y st : _,Q.__..fl..._ ____ _ Checked by : Qf ',I~ yi( '= 

V96024 

Cnt Rm Custody\Date: ~f ,ttr/71, _______ ..;;;;.... __ _ 



LOCKHEED AlNALYTICAL LABORATORY 
SAMPLE PREP JI.RATION LOG FOR STRONTIUM ANALYSIS 

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196 

Date Prep Started : 6/14/96 Matrix : Water -----------WorkGroup: SR-90 LAL-0196 37873 Prep Due Date: 06/12/96 

:,): ==· cus·: rioi•:ii:~"'; ... ;,'i \:~:i > PARENT NO ll •>::•::d:1•:••i•ci:i!•·i{:: .· CHILO • 'AUdiJcfr} • .•• ,:,•:.:1.:•!.~lf~,••e•I ... t•.•.•··.• ·,,•,,:.' .• ,.VTT,,' .• , .• :.•:.•,.: .• , .• ,i,.:,•, ..• ,:, •. $:·:·:: .•. , •..•.•. M .•. :.:.·•·: .••. :.:,::.:•,m .• :.:,.•.··:•::: •. ·.:,•.wi.r .. •.:,: ..• ,:,.•·.:.M, .. ,•_:,.:, .•• ,-.,-.. Ii~Nef~!l it~!S~ft( .; :·••m~!'B!~t-
l ; • ] ' :::: : ,: > LA. L l ·D· .· . :,,,: , . tA,:. L .. ID .. . :.:, .'.,·::,:,.!,_:, .• , .• , ..• ,.v:.:, . • , ..• ,:,_.,:,_o:.·•,•,.::···:··L(··•L:~,·~:.M::,·.,:,.:,.:,.:, .. ',E,_.,. :,:_.,·.:,_.•::·:_···: •.··•:.·••.·:·· . , ~:'.:''.\ n er .: , f:fF: •rM~ WT .• tR,B~i :rft• .,_.,.:,_::_.,_.:••;::_1,.1,.:,.•., . .w,•,.L.i~.•am!B.-~.'•'•.•,.r,..,.•,·,.••:•-•,.•::•:'··'·;•:.·•,.',.••,.·. ~ .,, ., J:nmu tr , •n:>.ATE t •••VtJMe ••• •l•itijiilfii\tt, : (ar•""l · ,..,., 
L7173-2 37873DUP1 )1/ DUPl 37873-01 0 .5 0.5 6/17/96 17:53 6.80185 6.81245 0.0106 
LabCtrlSamole 37873LCS1 ( 2LCS1 37873-02 0.5 0.5 6/17/96 17:53 6.5371 6.54717 0.01007 i-.D ~.;;....;;;..;.;.;.....;;..;;;.;.~.;.._--+-----+--+---l..;;.._---+----+-__;.--+__.;...__.;...;...;_1--__;...;;._i~-.;.._-+--'-....;_---+--1-----+------• ~..,.J 
Method Blank 37873MBB 3 MBBl 37873-03 0.5 0 .5 6/17/96 17:53 6.57622 6.58659 0.01037 ,.--

..,B_O_H ___ G_9_7 -------+-L-7-17-3--2--+-:c-4-I· I-SM_P_l-+-3-78_7_3--0-4-+--o-.-5-+--o-.-5-+-6-/-17_/_96-+--1-7-: 5-3-+--6-.-85_3_1~-6-.-8-63_2_7-+--+-o-.o-,-0-1-7-+--------t~ 

\.5• 

a ~ 

~------4--------~?•.,_:8:~e;:. -~----'-----1---~---1------1~---.J---~-l------+--------ii-
::::,,9 .. 

,..c. 

;.;3 •.•• 

tZ•· 

·23:;: 

26. 78 pCi/ml; 1 .0 ml AW 
Cadi&K Eih•Oattf } ••'? 30-Sep-96 Lcs:Ref/Data 01-Apr-94 6/14/96 

LCSdD#J f• 94-677-44-1 WL 
Balance Number : 40020021 -------- Pipette Number : 134488 ( I Carrier and LCS added by: AW -------

139746 ( I Witnessed by : WL -------
Comments : 0 

0 
~ 

--------------------------------------------
co Analyst : ~ V fc« L0L 

Oa¼d ~ 
Checked by : ---'rt--_i -1.___ ____ _ Cnt Rm Custody\Date : 

V96024 

-~~-I 



-
LOCKHEED fl\.NALYTICAL LABORATORY 

WorkGroup : SR-90 LAL-0196 37873 

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

LB1-A2 37873-02 LCS1 0.822 150 3457 146 0.443 06/17/96 19:51 1.034 52.85 1.88 3.20 0.90 0.94~~ 
LB1-A3 37873-03 MBB1 0.847 150 187 148 0.454 06/17/96 19:51 1.034 0.59 0.54 0.54 0 .85 0.90: = 
LB1-A4 37873-04 SMP1 0.830 150 45880 158 0.450 06/17/96 19:51 1.034 711.34 6.55 35.49 0.91 0.9S.. n 

COMMENTS 

0 

37873LCS1 LCS Recovery = 52.85/50.81 = 104.0 %. 
l7173-2, 37873DUP1 RPD = 2.3 %, REA = 0.23 

MBB = 0.589 pCi/L = > less than RDL(HAMDC). 

CJDe Completed : 
~ '' 1:0'lyst' s Signature : 

V96024 

I 

Checked by : -----....,./2 ...... :.o"'i,,_,_'l _ _ _____ _ 

I 



Description 

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

Nuclear Rad iation A,,eument D ivis ion 

Ca libratio n Certificate 

'<..I.. .. ~ 5 i .S I 7..,. 

~(.S~~ I 

K.'."-) 
~ 

Half .t,f•I 28 6 _ . years 
"'°"'·"'•' act""4y _2_7_! ( nano c.,.;., j 

__ s_ ... l ...... , . .._ .. ,.✓_,._ ~-·l ... _9_4_o_o_J_-_1 _____ .... 

Measurement Activi1y of principal radionuclide 

Useful life 

.aa.....,_ ............ - ... 
5. 40 ! I nano c.,r .. ,, .. f Strontium-90 

.,ocoo.._,l'ST-1 April 1, 1994 

Activity of daughter radionuclide 

T ... .,i,nc;pel aaiwcy - I CCI-•· al I ......... I_,. .., 

__ s_._4_0 _ _.11 nano-or.I P• ••• 

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

Total man of this solution 

I Approximately 5. 0 .... , 

Method of musuremenc · 

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

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

Tl'lia,__, d·••"-~ ......... ~ "-" ..,._ aiftce ii .... -•--, (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. 

0021 



Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

Revised 1/84 

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

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

1<21 I less than I 
equal to % I of the principal activity 

1<31 I less than I 
equal to % I of the principal activity 

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

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

concentration of the principal activity had a standard error (sm) not g,uter than ! I o • 1 % I 
(The 99. 7" confidence limits are given by t(sm) where t is obcained from the student t factor 
for the degrN of freedom (n-1 )I. 

The maximum unc:.rtainty due to the asseuabfe systematic errors (dilution. counting. and 
known uncertainty of the standard) is obtained by the separate arithmetic summation of the 
positiYe and negative systematic error ( + 6 - 6 • ). These have been estimated not to e~ 

1•3.8 "'°' 1- 3.8 "' 
the overall uncertainty (often called accuracy) is an estimate of the possible divergence of 

the quoted result from the true value. It is a combination of random error [t(sml] at the 99.7" 
confidenc. limits and the worst cue estimate of the systematic errors ( • cS • - cS • ) 
The overall uncertainty is therefore calcua.ted on the buia of+ [tCsmt +cJ]. - [tCsml +cSj 
and is ( + 4. O %1. (- 4. O "lot the quoted radioactive concencration. 

This standanfaution is based on the following aaumptiona of the princ:ioie nuclide. its 
daughter nuclides and impurities (no allowance for error in these aau~ion• or the 
assumption of quoted half-life have been induded in the statement of accuracy above). 

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

cam. cont..- per gram of solution: 

30 micrograms strontium 

Preservative: 

Date Certificate Prepared 

Approval Signature 

Other componentS: 

0.1 M HCl 

1994 r!,:2 
;B: ~ -



!ioJEcr __ 3_r_-~?p __ 9_71_3~_51_6._07_LI_S __ _ 
~ ~ 0 t e D •::: C ,< ,' i O. .fl_~ 

Conl ini.;ed From ?age __ _ 

.-
1 
I INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: - 0 Vendor: 

Activity of Standard Received: ~ uCi Vendor 1.0. I 

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

Halflife in Years or Days: 

Reference Date: ,... f .-(~q Receiver's Name: 
---'---'-----+---ti 

Date Received: 

Primary Dilution 

Balance Verification?: 

Diluent Used: 0 · l 11 JG\ 

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

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

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

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

g: Activity of Dilution by Volume (pCi/ml) le • f): 

Ci/ 

ml 

!S31-
/ml 

Ci/ml 

I' 3-- q 

.. 13~ 41y-<(2..- J 
h. Dilution Logbook I. D. #: _j'.J-:..~o-t:f-Cf'T.r.:-~t-:=-+-- ~ f c.+ 1 

Prepared By: ~ cD &y ~reparation Date: G r j !;' ' ~ t.\: 
\.,_ Reviewed By: ~ ~ Review Date: __ (:,_/_3_0...,1/_~ _Y __ 

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

. ;·.-· 0023 

Signed Date Signed Date 



Noteboo!.( No. ___ _ 
Col"t1r. ,.; ed From Pa-;e _ _ _ _ 

SECONDARY /WORKING LEVEL 

ST ANDA RD DILUTION RECORD 

Dilution Source Information 

Isotope: Sr-?o 
~. f4.,.qt 

Parent Barcode Number 

Vendor or Certificate 1.0. # of Parent Standard: 

Diluted Source Logbook 1.0. :: C/3-4-7'1- -f 2 -{ 

Balance Verification? : 

Diluent Used: () -/ k H c 1 
l 

Dilution 

•Diluent : · 0-1 t1 H(.( 
• Density of diluent (g/mll: ;J/ It . 

' ( 

a: Parent Specific Activity: .53 b . q 'I- f~ /ML 
b: Amount of Source Transferred: 5-oo I 8' g 

c: Total amount of Dilution: loo• 20 g 

d : Total Volume of Dilution: 

e: Activity of Dilution (a • b / c) : 

7 I 

tJIA 
I 

f: Activity of Dilution (a • b / di: 26.18 f)c !mi , -"-7+-'-'-'""--------

Dilution Logbook I. 0. #: 111-- 011- 44 - \ 

Preparation Date : J-2-1f P,epa,ed By: ~~ w °1' 
Rev;ewed By: 11" J.tiz_~:,_ Rev;ew Date: 

• If the diluent remains unchanged from the diluent used for the dilution source, then a weight dil 

can be performed without I d~nsity conversion. If the diluent changes, a weighted proportion 

Signed Date J 
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Strontium Carrier Standardization 

Strontium Carrier (10 mg/ml): 

Use commercially available 10,000 pg Sr/ml ICP Standard or equivalent. Alternately, 
Dissolve 24. 16 g of Sr(NO3)1 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 I 1 Calib I 2 Calib # 3 

Carrier plus 
b~L5. B~ 65'-(0 -S"b planchet wt. (r, ~ bf,~. c,3 

. 
Tare wt. of (,.>iB.-U 
planchet (m,) ,<as3.s-1- ~ ,src,., G 

,, ,-_ """' 
-

Net wt. of carrier 
,~.l.7- l~.1'1- I ~.3 0 added (mg) 

' ' 

AVERAGE Sr(NO3)1 ± STD DEV. = l~-~5 .! o .6~St (o.612.zs,_,!o-~C)6~ ­
pcr o.5"'\ ./ 

Expected mg of Sr(N03 ) 2 = cert.value(-=10mgofSr/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"'-----

Read and Understood By 

~ed 
<Jlru.~JAJ cn-1/ 10-11-'15 

Date 

- · · -- ----i 
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CERTIFICATE OF ANALYSIS 
Catalog Number: 
Element and Matrix: 
Starting Material : 
Starting Material Lot Number: 

PLSR2-3X 
Sr/HNO/ILO 
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 <.10 
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 Spectrometer[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 
1 date of shipment. This value is the sum of cumulative errors associated with analytical detenninations, pipetting and diluting to 

i I final volume. For these solutions we use high purity acids, 18 megohm double deionzed water and triple rinsed bottles. All 
I I glassware used is class A. 
' ' I I 

!
1

1 N··~ I I Signed by:--'-'---------------
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SEP 91 

Chemical Production Manager, Date: _____ _ 

SPEX INDUSTRIES , INC. 3880 PARK AVE. EDISON. N .J . 08820 908-549-7 144 FAX: 908-603-9647 
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