
' Lockheed Environmental Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 

T•l'Phooo 702-361-0220 800-58~ 7605 F~simil• 702-361-8146 ~ 

LOCKHEED MARTIN 

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.: 
BHI Document File No.: 
SDG No. : 

October 1 7, 1 995 

L5543 
O400000-B 
895-080 
1003596 
280 
LK5543 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 6 October 1 995. 

The temperature of the cooler upon receipt was 2 ° C. Sample conta iners received agree with 
the chain-of-custody documentation. Sample conta iners 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 Hal l at 
(509) 943-4423 . 

0~3 



Lockheed Analytical Services Log-in No.: L5543 
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SAF: B95-080 
Document File No .: 1006596 

BHI Document File No .:280 
SDG No . : LK5543 
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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, 

rc~~ 
Kathleen M. Hall 
Client Services Representative 
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CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

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 (predigestion) sample(s), 
duplicate sample(s) . 

Preparation and Analysis Requirements 
• One water sample was received for LK5543 and analyzed in batch 1006 bh for 

selected analytes as requested on the chain of custody. Qual ity control analysis was 
performed on the following sample: 

Client ID LAL# Method 

BOGP15 L5543-3 MS, DUP 375.4 Sulfate 

Holding Time Requirements 
• The sample was analyzed within the method-specified holding time . 

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

the reporting detection limits. 

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

Kay McCann 
Prepared By 

October 1 2 , 1995 
Date 

0 " r v '-



Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

Log-in No.: L5543 
Quotation No. : O400000-B 

SAF: 895-080 
Document File No. : 1006596 

BHI Document File No .:280 
SDG No .: LK5543 
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The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

Preparation and Analysis Requirements 

All samples were received on October 6, 1995. The samples were logged in as L5543 
and were prepared and analyzed in batch 1006 bh. 

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. 

Shellee McGrath 
Prepared By 

October 17, 1995 
Date 
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CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log -i n No .: L5543 
Quotation No .: O400000-B 

SAF: 895-080 
Document File No .: 1006596 

BH I Document File No .:280 
SDG No .: LK5543 
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The routine cal ibration and quality control analyses performed for this batch include as 
applicable: instrument calibration, initial and continuing calibration ver ification , quench 
monitoring standards, instrument background analysis , method blanks , y ield tracer , laboratory 
control samples , matrix sp ike samples , duplicate samples . 

Note: Chemical recoveries and minimum detectable activit ies can be found on the 
preparation and calculation sheets of the attached raw data. 

Holding Time Requirements 

All holding time requirements were met . 

Analytical Method Strontium-90 

The strontium-90 analysis was performed using standard operating procedure , LAL-91-SOP-
0196. The samples were analyzed in workgroup 28363. No problems were encountered 
during analysis and all QC criteria were met, with the following exception: The method blank 
(MBB) was greater than the reporting detection limit ; however, since the MBB activity was 
less than 5 % of the sample activity, the data is considered acceptable and no re-analyses 
were performed . 

Yvonne M. Jacoby 
Prepared By 

October 1 6 1 1995 
Date 

0 n ,_ 
u : 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Oct 06 1995, 04:03 pm 

Login Number: L5543 
Account: 596 Bechtel Hanford, Inc. • Richland, WA 
Project: B~CHTEL-HANFORD Bechtel Hanford Project 

LS543-l. .··•·· ·····•.· .· < BOGPlS 
temp 2; SAF# B95;:,_080 . . .. 
Location: RFGOl-ON FLOOR 
Water 1 S SCREENING Hold:Ol-APR-96 

L5543~2• ....... ·.· ...... \ ..... •··.• • \ BOGP15 . ··.·.·.• •(\ J: QA99.¢:T:f.~$•. o~;;;;.pCT;.;.~5• 
temp 2; SAF# B95-080 ,· ICP=Ca + Mg ONLY 
Location: RFGOl-ON FLOOR 
Water 1 S 6010 ICP METALS Hold:Ol-APR-96 

L5543-3 · ... ·.. . .·· .. BOGP15 . 
temp 2; SAF# B95-080 
Location: RFGOl-ON FLOOR 
Water 1 S 375.4 SULFATE 

L.5543-4 BOGPl.5 
temp 2; SAF# 1395~080 • 
Location: RFGOl-ON FLOOR 
Water 1 S SR-90 LAL-0196 

L5543-5 . BOGP15 
temp 2; SAF# 895~080 
Location: RFGOl-ON FLOOR 

L554 3 -6 B.0GP15 
temp 2; SAF# B95-080 
Location: RFGOl-ON FLOOR 

L5543-7 B0GP15 
temp 2; SAF# 895-080 
Location: RFGOl-ON FLOOR 

L5543-8 
SAFI B95-080 
Location: 
Water 1 
Water 1 
Water 1 

REPORT TYPE 

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

04--OCT;;;.95 O~~OCT-95 

Hold:Ol-NOV-95 

Q4"'.'.9~~95 06~0CT~95 

Hold:Ol-APR-96 

·•·•·•·•····; QAt OCTt~s . Q6.;..0c;t-9s. 

Page 1 

Signature: 

Date: 

21.-0CT-95 

21-0C'r-95 

~l-OCT-95 

21-0CT-95 

2l~OCT-95 

21-0CT-95 

21-0CT-95 

2.l-OCT-95 



Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST I ~t. \/' Page 1 of 

--~ ~ ~ 
1 

~ 19ta Turne= 

_,_ 

Collector 

A. 
Project Designation 
100-NR-2 Performance Monitoring - Oct. 

Ice Chest No. 

smL- d-Cf'i 

Company Contact 
J . V. Borghese 

Sempling Location 
100 N 
Field Logbook No. 

Offsite Property No. Shipped To 
Lockheed \A)qf)-Q- 06'10- \ 
Possible Sample Hazards/Remarks 

Preservation 
HN03 Cool 4°C H2so. 

Type of Container PIG G G P/G 

No. of Container(s) 
1 1 2 4 

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

Volume S-o.i~ I A ID '"Y·-..-
500mL "258mL lL lL 

ICP Anions TPH - Sr-90 
Metals - (IC) - S04 Total 

SAMPLE ANALYSIS Ce, Mg (Onlyl 

(Only) 

Sample No. Matrix• Date Sampled Time Sampled 

BOGPl 5 w 
' 

CHAIN <iF PriSSESSION ........ ·,·,· ... •· Sign/Print Names 
SPECIAL INSTRUCTIONS 

Relinquished By .-v-llb r.. Date/Time ~-,y., R~e~y/ ~,, ~ Date/Time c;,,-,1yo 
l}L ~.-77- ·7,J,; /0-~ ~\- .Y.;,, ff./~ d j/ /;'. , /e1-.$"•¥c. 
~~cWY'L7' 9~ Date/Time C)~{)(// /J'leceived By 

._ ~;-,,, ½ ff~ ,,< /'.,l,,¼.J 10- ~-t;r-
~ -Relinquished By Date/Time Received By Date/Time 

~ Relinquished By Date/Time Received By Date/Time 

, 

Telephone 
(509) 372-9584 

SAF No . 
B95-080 

Method of Shipment 
Federal Express 

Bill of Lading/Air Bill No. 

P/G 

20mL 

Activity 
Scan 

cl_ qo'-ffoL/ 3 00/5 

•,, ,• 

• Priority 

D Normal 

Matr ix • 

S "" Soil 
SE - Sed1mont 
SO • Solid 
SL • Sludge 
W • Water 
0 • Oil 

OS ~ Orum Solids 
DL • O,um l1qu,ds 
T • Tissue 
WI • Wipe 
l • liquid 
V • Vegetat ion 
X .. Other 

;£:L_L_A;_~ __ A_T_O_R_Y-LR_e_c_e_iv_e~d::. BBl:::J~ 
1
:::!.. _J..t.-~:::::/1P·:• ·-:::.,_ ____ ....:;~T~it:;::le~J::.i.::::...:(.:;:. ~:.!::::.:.:.:.: '.::. ________________ ...:;::::::__!;;!:...J~D,2.at-e~/T="i_m_e_;,.::.;:;_ _________ ~ '\:', ~ECTION ~ _ 1) ., _ ;:;~" ~ , ... , ..... ::,/...:,-.;( • .,.__, ID-~ -'i-r o ?Lo 

FINAi.: SAMPLE Disposal Method Disposed By Date/Time 
0 DISPOSITION .,.,...-:::.J_ _____ __j_ ____________________________________________________ ___, 



- 61~~ 7 ,.0651 
---.J JO 

SAMPLE STATUS REPORT FOR N 5984. RAD SCREEN 199NI06A TIME: 10/ 5/95 7:57 
DISPATCHED: 9/29/95 10:56 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 10/ 4/95 16: 0 

EXT. DETER. RESULTS OR STATUS 

4271 TOT-ACT < 5.00000E 01 pC1/G 

END OF REPORT 

~o&()I( 
0~~qs 

fO' 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 
...,, ....... ****** 
N Y XR5807 

0 1 r , 
.L ..., 



9613447,.0652 
ne 4643 egs 

SAMPLE CHECK-IN LIST 

WHC.-SOW:-93-0003 
Revision4 -

Date/Time Received: 10-(o .q':L lo you 
J 

SOGI: 1---'½-

Work Order Number: ~~ --~------ SAFI: Bq~ -CJ~O . . 

Shipping Container ID: Sl~L- 2.&f'j Chain of Custody I ..vl :1-~-=-;.<.-----
1. 

2. 

3. 

4. 

5. 

6. 

7. 

. 8. 

Custody Seals on shippfog co_ntainer intact? 

Custody Seals dated and signed? 

Sample temperature ______ 2= ____ 0_(_-=-------

Vermiculite/packing materials is 

Each sample is in a plastic bag? 

Sample holding times exceeded? 

Samples have: 

Yes J\r No [ ] 

Yes ~ No [ ] 

Wet [ ] Dry ~] · 

Yes CY] No [ ] 

Yes [ ] No _M 

tape 
-x-custody seals 

hazard labels 
---;-appropriate sample labels 

Samples are: 
'f in good condition 

broken . --
leaking 

--have air bubbles 

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

YesE.\] No [ ] 

Notes: ------------------------~--

Sample Custodian/laboratory: ;l,Z.,~~ 

Telephoned To: /L.-)J~ ~ \l On /CYL· ~1 -S-

33 

Date: 

By 

Olt 

I Ouu: s-96 



9613447.0653 

LOCKHEED MARTIN 

Sample Login 
Login Review Checklist 

Lot Number L.55 i../ 3 

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

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 OF 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)? 

primary review signature 

/0. '-4 -t..f~ 
date 

m Nil NIA Comment 

L 

_J_ 

_y_ 

'( 

l 

'1--

XES Nil NL.A Comment 

7' 

.L 

XES. Nil NLA Comment 

Y-



- _ Lockheed Analytical Services Pago I of 

Sample Receiving CheckJist 
Clic.at Name: A uL . 

,L,,, I Job No. LS<J'l.7 Cooler ID: 

COOLER CONDffiON UPON RECEIPT 

Temperature of cooler upoA roceipt: 1·c 
temperature of temp. blank upoA roceipt: 

Yee No • Co~ 

cullody ,ala intact X 
chain of custody preacnt y 

blue ice (or equiv.) prCKDtlfrozai 'i 
rad survey completed l( 

SAMPLE CONDffiON UPON RECEIPT 

YCII No •Co~ 

all bonlca labclod x 
umplca intact Y. 
proper container uecd for umpl• type ~ 
aample volume aulficlcnt for analyaia 't 
proper pre.a . indicated on the COC le'. 
VOA'a contain hcadspacc A.Iv-
arc 11mplca bi-phuic (if 10, iAdic:alo amplo ID'S): H, 

MISCELLANEOUS ITEMS 

Yee No . ~ , 

umplu with abort holdin& ti.ma '1' 
11mplu lo 1ubcon1ract '{-

ADDmONAL COMMENTS/DISCREPANCIES 

-~ 
Compldcd by / date: ~,,._;,,u... /0·(; -~('" 

·. 
Sent IO the cliait (datc/wtiala) : •• Climt'• aipaturo upoa roccip(: •, 

11- • - -c1 a. •pprapru1,o CSR or &IO' 411c,.,._1,,. .... ..,..* .-"'""" 
•• • plua nr,16w,, Lili• WomutJoo Md~ .,la lxMIIUJJc IO rM qprop,ulo CSR (70:1) '6l-lJ4o 2 

~ 
-:8 ;: 
S' ~ 

version 2.0 (11/11/94) 



BOGPIS ..--

REPORT TYPE ./ 

Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (su02) 

Bechtel Hanford, Inc. * Richland, WA 

L5543-1 Water 
L5543-2 Water 
L5543-3 Water 
L5543-4 Water 

L5543-8 Water 
L5543-8 Water 
L5543-8 Water 

. SCREENING,.. 
. 6010 ICP METALS--

_ 375.4 SULFATE -
.,,, SR-90 LAL-0196 -

EDD - DISK DEL,-_ 
INORG TYPE lRPT 
RAD RPT TYPE 2 ~ 



I 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: B0GPlS !Date Collected: 04-OCT-95 
I 
I 

!Matrix: Water 
I 
I 

!Percent Solids: N/A 
I 

Constituent . 

SULFATE 

!Date Received: 06-OCT - 95 

Units . Method ,. , Result- Pr.o-jeet· ,_,_ · Data · Date· LAS 
Batchj ID 

mg/L 375.4 19. 

RepQrting Ci.ial.ifier.(sJ Analyzed 
>Limit ( -

5.0 10-0CT-95 28386 

LAS.-: 
SaJ!l>le I ID 

L5543-3 

0 1 C 
.L '-



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: B0GPlS !Date Collected : 04-OCT-95 

!Matrix: Water !Da te Received : 06-OCT-95 

!Percent Solids : N/A 

Const i tuent····· Uni ts Method Resu lt Pt oject .: Dat a :, Di l i.Jti on Date LAS .. 
Repor t i ng · .. Quaf:: Analyzed · Batch 
. Li mit 

CALCIUM , TOTAL mg/L 6010 28 . 0. 032 11 -0CT-95 28387 

MAGNESIUM, TOTAL mg/L 6010 5.0 0.050 11-0CT -95 28387 

LAS 
ID Sample ID 

L5543-2 

L5543-2 

0 ') ~ ,_ \. 



LOC KHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Cli ent Sample ID : BOGP15 LAL Sample ID: L5543-4 

Date Received: 06-0CT-95 

Login Number: L5543 

Date Collected : 04-0CT-95 

Matrix : Water 

Cons t ituent 

Total radio -s trontium 11-0CT-95 SR-90 LAL- 0196 28363 4070 200 1.3 

Page 2 

pCi/L 

0 ') r-, 
v '-



LOCKHEED ANALYTICAL LABORATORY 
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS 

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196 

Date Prep Started : lo /10 I 0,5 Matrix :..;.W.;.;a.;..te.;..r ________ _ 
WorkGrouo : SR-9O LAL-O196 28363 Preo Due Date: 10/12/95 

cusrgMER ·' \ : 
11
t_~E~T : NO og: Ef t~g> <t .'(;~.:.'.•.r ....•. ~ ...... , •... n-~. ~.,··.·,•.. ~i!:i~~t 0!~t~

0
~f I I~~ ··•·.••.· .. !.•,.•········~ ... ·.T. ' •. :.: . • : . • (i .:.•~.,~.:..-.~.:.·_•.:·•r'T.; •. r .. •,.1 

•.• ,,.,•.: .•.. i .•. 
1

,.•_:.•.1 .. , .. ;, •.• , ..• ,, •. :.• .. 1.:., .• ,.G:,PLA,.:,,., . • ,,:,.::.R• ·•· ··~ · ···:·rNQtl, ••. :..-.•.$.:.::.irn.•~}. •••.• ,,'.; .• :,., .•. · .. •:.i:.::,.•:·!·J·.::i : i,.: .. •,,•,.: .. 1._

1 

.... :,.• .. •.·.~:,.,.;:;)'.t .•.••. $.;.L.b.:p .• :.:m.;

9
.\
1

.•,; ,,i,.•:,i .. !,,i,,!.,I,!,.!,, ••• :. -::;:. ·: :'••·•.· :>t···•··. ,uOflLIJ \ MlliL } :o.(r!•u :+;Utt ·• ... , ..... ,; , .. , ... ,_ l•Ii : u,, ...... , 

28363DUP1 1 ouP1 28363-01 u-9S ..... \ a."S...J ,o-u-q5 LJ\:I~ b-5?'1~1 CS'f55"°f 
pie LCS1 28363-02 \ ;l\ : IA t.,C,1~9S l,~t'2,'t 28363LCS1 2 

28363MBB 3 MBB1 28363-03 J, ll\: ,,. t:.t.~~8 {.(318, 
L5543-4 4 SMP1 28363-04 u 1~,_\ o .«;...,. , i, 12 I: 11 ?, • C. :?<JO~ r.. • S"&.((~ '\ 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

..::, 

N'""'1-o---------+-------li.-;...::;.--+----+-----+-------l,-----1-----+-----+------+-----+--+-----+--------i _ .. 19 

' 
20 

O r-, 21 1---------+-----+-----l-----+----+-----+---+---1-----+-----+-----+-------
22 
23 
24 

Conc&Vol of Carrier 0. o\1.c,1.. J •. r... ,, o-< I 
Carrier Exp Date \ - <;" -<\ /, 
Carrier ID# <\l+ - l,£;"6 - 4-, 

Balance Number : __.:;:.G_o..::.o_· b=oP<..::··...1:.1-wl'---- ( 4-­________ () 
Comments : 

I 

I-A_c_t_&_V_o_l_o_f _Lc_s ___ s_t_-_·'l..,_O;;.__;.'J_.;_i>_1-.c..~:...;(c.c..c,...:;,J ... .;.J..1___.l.;.oo' "=--"-1 \ Prep Anlst u,. / Pvtrl 
LCS Ref Date 4 - 1 - q lt Start Date ,,,.. -lo-<1f 
LCS ID# 4 4 -6 }1- - 4l.- 1 Counf.Anlst 0 ~v-

Pipette Number : t 3 4 ½ '6 'I> ( ...}--' Carrier and LCS added by: (i) {) 16- /4w\/4 ( 
Y:, q 1- 4-6 ( -r Witnessed by : 5 ~ 1 l/1 // c..~ 

--------------------------------------------
Analyst : @.() 1a,«~ 

/ Checked by : --~~i---------
V95261 

Cnt Rm Custody\Date: %V- \t)- L\~S-



LOCKHEED ANALYTICAL LABORATORY C1 
C") 

0 SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS 
TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196 

Date Prep Started : 10/10/95 Matrix : Water 
_.;..;;..;;..;... ________ _ 

Work Group : SR-90 LAL-0196 28363 Preo Due Date : 10/12/95 

L5543-4 
Lab Ctrl Sample 
Method Blank 
B0GP15 

,, .. -

28363DUP1 
28363LCS1 
28363MBB 
L5543-4 

··•• l DUPl 

2 LCSl 

3 MBBl 

4 SMP1 

5 
6 
7 
8 
9 

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

Conc&Vol of Carrier 24.62 mg/ml; 0.5 ml 
Carrier Exp Date 05-Jan-96 
Carrier ID# 94-658-4-1 

Balance Number : 40020021 --------

Comments: 

28363-01 
28363-02 
28363-03 
28363-04 

0.495 0.05 10/11 /95 21: 12 6.53637 6.54559 0.00922 
1 0.05 10/11/95 21:12 6.57588 6.58332 0.00744 
1 0.05 10/11 /95 21: 12 6.62928 6.63787 0.00859 

0.495 0.05 10/11/95 21:17 6.53903 6.54689 0.00786 

I 

Act & Vcj of LCS 26. 78 pCi/mL; 1 .0 ml Pr~·Anist '> • WL 
LCS Ref Date . 01-Apr-94 Start. Date: • .· 10/10/95 
LCS IOI 94-677-44-1 LV 

Pipette Number : 134488 ( ) Carrier and LCS added by: WL 
139746 I ) 

-------
Witnessed by : SR -------

V95261 

Cnt Rm Custody\Date : -----------



LB1 -A4 

LB1 -A3 

LB1 -A2 

LBl -A 1 

---..... 

I ~ 
•r­, ...... 

LOCKHEED ANALYTICAL LABORATORY 

WorkGroup : SR-90 LAL-0196 28363 

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

28363-01 DUP1 0. 749 150 237639 148 0.454 10/11 /95 22:59 1.032 4102.53 16.51 201. 70 0.98 1.02 
28363-02 LCS1 0.604 150 2699 153 0.456 10/11/95 22:59 1.032 26.89 1.11 1.72 0.61 0.64 
28363-03 MBB1 0.698 150 5100 153 0.454 10/11/95 22:59 1.032 45.45 1.31 2.58 0.53 0.55 
28363-04 SMP1 0.639 150 194590 151 0.441 10/11/95 22:59 1.031 4066.21 18.10 200.17 1.20 1.25 

I 

COMMENTS 28363LCS1 Sr-Tot LCS Recovery = 26.89/25.82 = 104.1 %. rp / 

Date Completed 
Analyst's Signature 

L5543-4, 28363DUP1 RPO = 0.9 %, RER = 0.09 --==--- IO C_ 

MBB 45.455 pCi/L > RDL(HAMDC)I! ~ acitvity is~r than 5% of h8.363MBB1 activity. Report data. 

V95261 

l<:::i -ta -95 
2ulli L):. ~ Checked by : -gt~--''~«...,13a.+k .... s"-------



9613447~0662 
RADIATION RESULTS CHECK REPORT 

lworkgroup Number: SR-90 LAL-0196 28363 

,~ .. ::=t'2 .,. ' ·.· Parameter Value error "'1lA 

28363DUP1 Total radio-strontium 4102.53 201. 701 1.02402 

28363l.CS1 Total radio-strontium 26.8919 1. 72008 0.636147 

28363M881 Total radio-strontium 45.4547 2.58156 0.553389 

L5543·4 Total radio-stront ium 4066.21 200.168 1.25227 

04 ; 



Descr ipt ion 

96134Y7 .. 0663 

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

Nuclear Radiation Auaument Division 

Calibration Ct:r t if icate 

"'•-•cu•••do0-dod•I Strontium-90 .,., .. ..... , 28 6 V _ .ears 
27 I nano cu,,., j 

.__s_ ......... , •-v•e✓-lle nv-•l.__9_4_0_0_3_-_l _____ _. 

Measurement Ac,ivicy of principal r•dionuelide 

Useful Life 

A<,Mty - ., .... of .... ·--

.___s_. _4o_ .... l l nano cv<••·I .. l Strontium-90 

.,o,100-..al'ST-I April 1, 1994 

Activity of ~u9h1er radionuclide 

The "''""'el eaiwily -• -~ .. the-••- bot 

__ s_._4_0_~11 nanc,a,r-l ,. ....... 

.. •he._.....__... I Yttrium-90 

Total mass of this IOfutioft 

I Approximat~ly 5. 0 •-I 
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. 

~ .... wee MftC8 • wN -•-.., (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. 

042 
C J 7..·, ) C.( 



Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

ReviMcl 1 /84 

The manufacturer states that act1vIttes other than that of the principal nuclide 
and of its daughter nuchdes. 1f any, were est imated / known to be : 

Im I less than I 
equal to % I of the principa l act1v1ty 

1(21 J tess than I 
ec:iual 10 % I of the principal activity 

1<31 I 1ess than I 
ec:iual to % I of the principal act1vIty 

The activity of impurity ( 1 I is not (21 is not (31 is not 
included in the quoted figures of the principal activity. 

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

concentration of the principal activity had a standard error (sm) not gruter than t I o • 1 % I 
(The 99.7" confidence limits are given by t(sm) where t is obtained from the student t factOf' 
for the _," of freedom (n-1 )). 

The maximum uncenaimy due to the assessable sywtematic errors (dilution. countinc.1. and 
known uncertainty of the standard) is obtained by the separate arithmetic: summation of the 
positiw and negatiw systematic error ( + 6 - 6 · ). TheN have been estimated not to ~ 

1•3.a "lor 1-3.a "' 
the 0¥9f'all uncenainty (often called accuracy) is an estimate of the possible divergence of 

the quoted result from the true value. It is a combination of random error (t<sml] at the 99.7" 
confidence limits and the worst cue estimate of the systematic errors ( + 6 • - 6 • I 
Th• overall uncertainty is therefore calculated on the baia of + [1Csmt +&]. - [t<sml •o] 
and is I + 4 • O "'. I - 4 • Q "I of the quoted radioaaive concentration. 

This standardization is based on the following .....,,.ionl of the principle nudide, rts 
daughte, nudida and impurities (no atlow•nce fo, error in theM aaumpcions 0t the 
aaumptton of quoted half-life NW been included in the statemenc of accuracy above). 

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

• -Carrier content per gram of solution: 

30 micrograms strontium 

Preservative: 

Date Cenificate Prepared 

Ac,cwoval Signature 

Other componenu: 

0.1 M HCl 

1994 7/': 7B: ~ ' 



32 ~ ,,,- - Q __ 9613~~7 ~0665 
PROJECT _ _ _ ) _ ,_~~~--------- - - - - Cv nt :n'-'ed From Page _ _ _ _ 

INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: - 0 Vendor: 

Activity of Standard Received : ~ uCi 

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

Standard Activity (pCi/g): 

Halflife in Years or Days: 

Reference Date: ,,-/ --{~q Receiver's Name: ---'-------~------t 

Date Received: 

Primary Dilution 

Balance Verification 7: 

Diluent Used: O· l t1 JG\ 
a: Decay Corrected Standard Activity (pCi/g): 

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

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

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

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

Ci/ 

ml 

Ci/ml 

--B- 41'-4-12..- I 
h. Dilution Logbook 1.0. I: _j'µl;-::.-t:t~:r-::--i""-r=-+-- ~f 41 

Prepared By: ~ cD ~ Preparation Dato: 6 r j r- r ~ t.\: 
" · Reviewed By: lj' ~ Review Dato: __ b_/_3_0...,1/_~_Y __ 

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

, ... . , . 

Signed Date Signed Date 



Notecoo'.-< No. ___ _ 
Cori t,r..,;ed Fro m ?a-;e ____ _ 

SECONDARY/WORKING LEVEL 

STANDARD DILUTION RECORD 

Dilut ion Source Information 

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

Parent Barcode Number 

Vendor or Certif icate 1.0. # of Parent Standard: EM- Jt/003 - / 
Diluted Source Logbook 1.0. : : 93-4-7± -f2 -( 

Balance Ver ific ation? : 

Diluent Used : d-( N H Cf 
l 

Dilution 

•Diluent : 

• Density of diluent (g/ml) : !{)fr _ 
( 

a: Parent Specific Activity: .5} b -Lf <-/- pCi. /tnL 
b: Amount of Source Transferred : 5. 0 0 18' g 

c : Total amount of Dilution: loo • 20 g 

d : Total Volume of Dilution: 

e: Activity ?f Oil':'t_ion {a • b / cl: 

~I 

tl!A 
I 

f: Activity of Dilution (a • b / dl: 2 6 . 78 p.____,C-+--'-/ml.:....K......---
Dilution Logbook L,O. I: 1 lf-~ 17- 44 - \ 

Preparat ion Date: J-2-1f P,epa,ed By ~~ w ~ 
Rev;ewed By: 1Jr J};j_;£_;:__ Rev;ew Date: 

• II the diluent remains unchanged from the diluent used !or the dilution source, then• weight dil 

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

Signed Date 

.. 

l 
• 

0 4.6 ~1 
J , 
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Notebook No. 05K' 
Continued From Page----

Strontium Carrier Standardization 

Strontium Carrier (10 mg/ml): 

Use commercially available 10,000 µg Sr/ml ICP Standard or equivalent. Alternately, 
Dissolve 24. 1 6 g of Sr(NO3 ) 2 in water and dilute to 1 l in a volumetric flask with 
water. 

Perform calibration check on a 0 .5 ml pipet and then carefully pipet 3 - 0.5 ml 
portions of the strontium carrier solution into separate cleaned dried and tared 
planchets. Dry the plan~het under a drying lamp. Cool the planqhets in a desic9ator 
and weigh ~,.. ~ ~ 11-~R - l~ -L ())4,4. --1..e ~w ~ ..,,, , ... 5, 15 . 

yd,,c_u, 1~m ~ a /lJ.w ed.' ~ 
u 

Calib # 1 Calib # 2 Calib # 3 

Carrier plus 
0-0D~2j G-05"0!5D 0-~J~rZ& 

ff.,.> 

planchet wt. 

~ -515 gi, 
. 

Tare wt. of b·(p3'6o5 ~-CJ'c{pir planchet 

Net wt. of carrier D -D 12(f / 6-01145' o-o rwfo t added (mg) 

- AVERAGE Sr(N03) 2 ± STD DEV. = 0 · & f 2,~ \ Pr 

i -

' , _ 
j , __ _ 
! 
i 

. --
i 

I 

f--
I 
\ - •-

l---

1 

Expected mg of Sr(N03 ) 2 ""cert.value(i:;lOmgofSr/mL) • 0.5 mL • 2.41 

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

Initial and·oatel....;.\-4+-,1,4J;,,,<___...1..\ _,,,_f_O_,,,--'-J_5 __ _ 

Read and Understood By 

Signed Date Signed 

· ...... , ........ 

--
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PROJECTJ.,L. _ __::~=~-8-i=..:~="""--;-""'-+-=lol-"--- Continued From Page __ _ 

Strontium Carrier Standardization 

Strontium Carrier ( 10 mg/ml): 

Use commercially available 10,000 µg Sr/ml ICP Standard or equivalent. Alternately, 
Dissolve 24. 1 6 g of Sr(NO3) 2 in water and dilute to 1 l in a volumetric flask with 
water. 

Perform calibration check on a 0 .5 ml pipet and then carefully pipet 3 - 0.5 ml 
portions of the strontium carrier solution into separate cleaned dried and tared 
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desiccator 
and weigh. 

Calib 11 Calib I 2 Calib I 3 

Carrier plus l .sJ/8So 0- lf9b2-G °( (.Sb f /6 a planchet wt. 

Tare wt. of 0-!>1o10r r , .'-ffct6 Y r (.5s6u;~ planchet 

Net wt. of carrier 0. 0/217 t O . o/(0'2- o . 011i~ 0 
added (mg) 

AVERAGE Sr(NO3)2 ± STD DEV.= 0 · 0 JrCj 2. & ±__ O · 0° 0 217 

Expected mg of Sr(NO3 ) 2 • cer.t.value(al0mgofSr/rriL) • o.s mL • 2.41 

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

Initial and Date: __ . ~~..._,._ __ 3;;;.__,_f:,_.,,. ...:..;qf..__ __ 

Continued on Page 

Read and Understood By fx/t-f..<-vi ~ -• 04 [' 

r£= ¾;,.d'u J . ¢f.f!I= 



~LockhtHKI 9613Y4?,0669 
£nwin••ring & Scl•nc.$ Company 

INTERDEPARTMENTAL COMMUNICATION 

TO Document Control 

;::-5 
FROM Carl Schloesslin 

OEPT. / 
ORGN. 

DEPT./ 5014 
ORGN. 

BLOG./ BLDG 9 
ZONE 

BLOG./ LAS 
ZONE 

DATE September 29, 1994 

PLANT/ 
FAC. 

PLANT/ 
FAC. 

EXT. 24 2 

SUBJECT: Tennelec LB4000.l (LBl) Total Strontium Calibration (Method 196) 

Attached is calibration data of Strontium-90 for total strontium analysis by 
gas proportional counting. This calibration was performed during September 
21-29, 1994 on the LB4000.l GPC. The results of this calibration is to be put 
in use beginning September 29, 1994 and continue until a new calibration is 
performed and approved. 

Three Sr-90 calibration standards were made and counted on 9/21/94 with 2\ 
ingrow of Y-90. The standards were counted again on 9/28/94 with 84\ ingrow 
of Y-90. The three standards were counted long enough to achieve over 10,000 
counts on detectors Al, A2 & A3. Using the normalization factors determined 
from the gross beta calibration which uses Sr-Y-90 as the standard, the 
counting efficiencies of A2 & A3 can be related to that of Al. The counting 
efficiency of sr-90 on Al is determined to be 44.05\. The counting efficiency 
of Y-90 on Ali• determined to be 51.99\. Multiplying the efficiency of Al 
by the normalization factor for the detector in use gives the counting 
efficiency for that detector. The normalization factors for Sr-Y-90 on the 
LB4000.l detectors are as follows: 

Al 1.0000 Bl 1.0089 Cl 1.0064 Dl 1.0070 
A2 1.0300 82 1.0245 C2 0.9913 02 0.9275 
A3 1.0345 83 1.0352 CJ 1.0053 D3 1.0105 
A4 1.0317 84 1.0275 C4 0.9958 D4 0.9343 

This calibration ia valid for strontium carrier calibration values of 

approx~t~~y 0.0119 grams. 

A copy of thi• data package should be kept on file in document control with 
praviou• radiochami• try calibrations of the Tennelec L84000 gas proportional 
counter for • trontium analysis. 

Approved by: 

Lead 

05(' 
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96 I 3Y47.. : L t.. ?HCTOC QPY OF THE CERT IFICATE 
WHICH 1S BE ING MAILED TO YOU UNDER 
SE PARA TE COVER. 

National Ifn~titute of ~tanharhz & -arect}nologp 

atertif icate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solution composition 

Mass 

Radioactivity concentration 

Reference time 

Overall uncertainty 

Photon-emitting impurities 

Alpha-particle-emitting impurities 

Half life 

Measuring instrument 

Strontium-9() 

4919-G 

Solution in NIST borosilicate-glass ampoule (I)" 

Strontium-9() plus yttrium-90 plus approximately 
95 µg each of non-radioactive strontium and 
yttrium per gram of 1-molar hydrochloric acid <~> 

Approximately 5.0 grams 

4.514 X loJ Bq g·l 

1200 EST August 1, 1990 

1.05 percent <3> 

None observed <•> 

None observed <S> 

28.S % 0.2 yean <
6> 

41r/3 liquid-scintillation counter 

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

Gaithersburg, MD 20899 
:,ruary, 1991 

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

•Notes on back 

05 ;· 


