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LOCKHEED MARTIN 

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.: 

, July 9, 1996 

L7304 
0400000-8 
896-124 
0622596C 
381 
LK7304 

".<Z> \617 78 79 ... o., <o 
¢' f. -2.,,. 
~ ~) 5 JUt. 1996 ::-... '. 

;;; RECEIVED 
Cl) Data 
~ Log In 

'>'~ 
c'c" _. ·. 

l -- t£ cs ic· · 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on June 22, 1 996. 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 

r=~ Jo~ 
Kathleen M. Hall 
Client Services Representative 

0003 
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Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: L7304 
Quotation No.: O400000-B 

SAF: B96-1 24 
Document File No.: 0622596C 

BHI Document File No.: 381 
SDG No.: LK7304 

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 t ime requirements 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 38485. The instrument calibration 
verification met criteria. The method blank was within QC criteria. The laboratory control 
sample recoveries were within QC criteria. The duplicate recoveries were within QC criteria . 
No re-analyses were performed. 

Yvonne M. Jacoby 
Prepared By 

July 5. 1996 
Date 

00(\4 
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LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
Jun 24 1996, 04:42 pm 

Login Number: L7304 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

L7.304;;f+\,.\··•'••·i\\()} 
TEMP 2; SAF# B96-124 
Location: 157 
Liq. Waste 7 S SCREENING Hold:15-DEC-96 

L7304""'.'.2/ } , . j ~01:lGKj .· /+B~J"tm~~p: .• 2i;±[UN-9.6 
TEMP 2; SAF# B96-124 
Location: 157 
Liq. Waste 7 S GR ALP/BETA LAL-0060 Hold:15-OEC-96 

~r:~4:~
6
=rkr .. R.El?()RTTYPE .·· 

Location: 
Water 1 S EDD - DISK DEL. 
Water 1 S RAD RPT TYPE 2 

Page 1 

Signature: 

Date: 

07-JUL-9E 

07-JUL-9E 



Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUESTj '._ 130'- Paga __ of __ 

Data Turnaround 
• Priority 
0 Normal 

Collector 
D.Boware 
Project Daeignation 
109N Oil Sampling - 1000 Steam Cleaner Liquid 
lea Chaet No. 

Shipped To 
Lockheed 
PoHibla Sample Hezarde/Remerke 

Special Handling end/or Storage 

SAMPLE ANALYSIS 

Semple No. Matrix• 

DL 

'Ralinquiehed By O Detamma •- " 

~ 0 

Data Sampled 

I 

Received By 

~inquiehed By r;;;J Detommo Received By 

'L "'1 

littitnim\ Diepo1• I Method 

Company Contact 
P.K.Huff 
Sampling Location 
1 OON 90 Day Pad 
Field Logbook No. 
EFL-1133-1 
Offeita Propar:ty No. 
~..1 ... ~-~ \.JJ 'f(:rO · OCo40 · S-0 

Praeervetion 

Type of Container 

No. of Conteinor(sl 

Volume 

Tima Sampled 

Nona 

GIP 

1L 

Gross 
Alpha 
GroH 
Beta 

Detamma 

Data/Time 

Dato/Time 

Title 

<:._ -" /..._ (_ ~k>J,.,.,._ 

Nono 

GIP 

20mL 

Activity 
Seen 

,.,.· 

SPECIAL INSTRUCTIONS 

Oiepoeed By 

Telephone 
373-4566 
SAF No. 
896-124 
Method of Shipment 
Hand Delivered ,.. ol"/0 ¥b5"~73d-. 

Detammo 

S • Soil 
SE• Sedi.-.t 
so - Solid 
Sl • Sludge 
W • Wet• 
0 • OIi 
A • ~ 
OS • Drum Solid• 
DL • Drum Llqulclo 
T • Tieeue 
WI• Wipe 
L • Liquid 
V • V-tetlon 
X • Ott-
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LOCKHEED MARTIN 

Sample Login 
Login Review Checklist 

Lot Number L 7 JoLf 

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 

1. Are all sample ID' s correct? 

2. Are all samples present? 

3. Are all matrices indicated correct! y? 

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? 

LOGIN 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)? 

YES NO ":'-J/A Comment 

J_ 

K 

_L 

'( 

v__ 

'{ 

YES rm NIA C2mment 

'( 

YES rm NIA Comment 

00{\8 
(_p -Z Y· 7~ 

primary review signature secondary review signature date 



. Lockheed Analytical Services 
Sample Receiving Checklist 

· v'..:-.-4-\ !+ l J Climt Name: ,J - ..._ r ~ 

COOLER CONDffiON UPON RECEIPT 

Temperature of cooler upon receipt: 

temperature of temp. blank upon receipt: 

cu1tody seals intact 

chain of custody preaent 

blue ice (or equiv.) prCKAt/frou.n 

rad 1urvey completed 

SAMPLE CONDffiON UPON RECEIPT 

all boulca labeled 

samplca intact 

proper container utcd for sample type 

sample volume sufficient for analysis 

proper pres. indicated on the COC 

VOA'• contain headspace 

are umplca bi-phuic (if ao, indicate ample ID'S): 

MISCELLANEOUS ITEMS 

amplca with lhort holding timca 

samplca to subcontract 

ADDITIONAL COMMENTS/DISCREPANCIES 

- r, 

Completed by / date: / ~A-UV 

Salt to the climt (date/initial•): 

Job No. 

) 0(___ 

Yea 

y 
·1 
r 
y 

Yea 

X' 
X 
x-
\( 

'{ 

Yea 

{.-2..L/ - 7G 

NOii#: •• coallld a., •pproprute CSR of aay ducrtpaDCiU iauaodiataly ..-muip( 

L ,.Jo L/ Cooler ID: 

No • Commmta/Diacrc:pencica 

No • Commmta/Diacrcpanclea 

JJU· 
,tl\A-

No • Commaita/Diacrc:pancica 

}:' 

X 

•• Client's lipature upon receipt: 

~ ··- . CJ -kw rJ,u illf0111Utica -1 /Clllnl vu lauimilJe to ti» appropruta CSR (lrJ:l) 361-1146 

- . . i, 
' 0 
~ c.o 
t...-: 

~ersion 2.0 (11/11/94) 

Page of 



BOHGK3 -

REPORT TYPE _ 

Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (suO2} 

Bechtel Hanford, Inc.* Richland, WA 

L73O4-l 
L73O4-2 

L73O4-3 
L73O4-3 

Liq. Waste SCREENING-
Liq. Waste GR ALP/BETA LAL 

Water EDD - DISK DEL. 
Water RAD RPT TYPE 2 

0010 
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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: B0HGK3 
Date Collected: 18-JUN- 96 
Matrix: Liq. Waste 

Gross Alpha 
Gross Beta 

LAL-0060 38485 
LAL-0060 38485 

0. 14 
33.5 

0.63 
2.5 

Page 2 

1.2 
1 . 1 

Login Number: 
Date Received: 

pCi/g 
pCi/g 

L7304 
22-JUN-96 

03-JUL-96 L7304·2 
03-JUL-96 L7304·2 
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LOCKHEED ANALYTICAL LABO RA TORY 
SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS 

LAL-91-SOP-0060 
Date Prep Started : 7/~'i(, 

Workgroup Number: GR AP/BETA LAL-0060 38485 
Matrix: Liq. Waste 

Prep Due Date: 07/01/96 

CLIENT 
.. SAMPLE 

I / : >. lb\< < . 
L7304-2 
Lab Ctrl Sample 
Method Blank 
BOHGYO 
BOHGK3 

LCS ID#•.•=· . .. • 
Balance Number : 

Comments: 

LAL 
10 

QC 

>> . <: > /·•···•····· 
38485DUP1 1 DUPl 

38485LCS 1 . 2 LCS 1 

38485MBB 3 MBBl 

L7301-17 A . 
L7304-2 ·•• 5 SMPl 

.·.· s 

, .. 9 

10 
11 

13 

14 
15 

16 

Uf 
HI. 
20 

21 
22 

23 
24 

'.U, ... L 
A- -·:11.J I 

'15-- 7..:2{ -1'3 -
400.::l.oo4C:, I 

( -----

----------

38485-04 ~ '?. 7"t 2> 'rt. 745<;( 6.0 

MS Volume & Reft)et:e > ·••• •• · 
MS:·Nuclide\ ........... ·. 

Ll -0 oC, /._1... 

Pipette Number : 7/00'(5 -----

Count·•Anlst• >·· 

LCS added by: Ga 
Witnessed by : -r5.-~---

-----------------------------------------
Checked by: __ fl~✓-----

V96106 
Cnt Rm Custody\Date : ~ V ,,--\: 'b °'-"--' 



LOCKHEED ANALYTICAL LABORATORY 
SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS 

LAL-91-SOP-0060 
Date Prep Started : 7 /3/96 ------ Matrix : Liq. Waste 

Workgroup Number: GR ALP/BETA LAL-0060 38485 

CLIENT LAL . 
I · i • QC CHILD 1>H 

SAMPlf ID lAt..10 <2 
io .·•····· .. ·<<·•··· ' . · ... ·•· 

••••• • ..· · -:-·-· 

L7304-2 38485DUP1 ., DUPl 38485-01 N 
Lab Ctrl Sample 38485LCS1 I•• 2 LCSl 38485-02 N 
Method Blank 38485MBB . 3 MBBl 38485-03 N 
B0HGY0 L7301-17 . 4 38485-04 N 
B0HGK3 L7304-2 •. 5 SMPl 38485-05 N 

•· .. 6 

.7 

8 

9 

10 

11 

12 
13 

14 

16 
17 
18 

19 

20 

21 

22 
23 
24 

1.0 ml; 08/01 /90 
LCSNuclide \<\··•· Am-241 Sr-90 
LCS Activitv .·. ·. 9.8 pCi/mL 12.0 pCi/mL 
LCS ID# ··•· > .. .. 95-721-13-1 

Balance Number : 40020046 ( ) ______ () 
Comments: 

Prep Due Date : _0_7_/0_1...;../9_6 ______ _ 

0.5 8.7397 8.8116 0.0719 
100.0 8.5858 8.6646 0.0788 
100.0 8.6261 8.6262 0.0001 
15.0 8.7143 8.7458 0.0315 
0.5 8.7206 8.7992 0.0786 

MS Voh.irile & RefDate > .. Prep Arilst) <> CD 
Start Date > 7 /3/96 

MS Activitv ./ ••..... ··••·. Count Anlst> .· 

Pipette Number : ------71008 LCS added by: CD -----Witnessed by : DH -----

~ -----A-n~-l~~-,...~'-:::-~0-+w--:-----r-:::r'~.__ __ C_h_ec-k-ed_b_y_: :::12:~~;J~~======------------------,V,..,.,9~5..,..l0~6 

OJ 



LOCKHEED ANALYTICAL LABO RA TORY 
ALPHA ACTIVITY CALCULATIONS FOR .GROSS ALPHA/BETA ANALYSIS 

LAL-91 -SO P-0060 

Workgroup No: GR ALP/BET A LAL-0060 38485 

PARENt . t)ET 
LALIO 

',' , . 

. PLANCHET 
LALID 

38485DUP1 LB1 ·C4 38485-01 100 2 4.5 0.100 -0.2210 0.4489 0.4491 0.8847 1.1291 DUP1 07/03/96 
~3_8_4_8_5L_c_s_1+L_e1_-c_3 __ 3_8_4_8_5_-0_2 ___ 1_0_0 ____ 21_4 ___ 3_.8 ___ o_.o_9_4 __ 0_._1_00_5 __ 0_.0_1_3_8 __ 0_._0_14_1 __ 0_.0_0_4_3 __ o_.o_o_5_6_L_c_s_1 ____ 01_1_0..,.31..,,9--,-16 '..n 
38485MBB LB1-C2 38485-03 100 1 3.8 0.202 -0.0006 0.0010 0.0010 0 .0020 0.0026 MBB1 07/03/96 --..J i--;._..;...;....__-+-----+-;....;....~~--+-_..;;.~--___;_-1---.;;;...;..;;-4-...;;....;;~-+-~..;....;...;...;;...,1--___;_--,.--+-----+-------+---,-.,.....,............,.....+-------41--,,-===,...,,-t """""" 
L7301-17 LB1 -C1 38485-04 100 6 4. 1 0.145 0 .0039 0.0129 0.0129 0 .0196 0 .0252 07 /03/96 c..,,J 

.,.L=1=30"""4.,..._=2-+L-e,--o-,--+-3=-:8,....,4=a=5..,,_0=5-+-...,.1..,.o~o-+-----,1--+-------5-_4-+-..,.o"""'.o,....,,9""""5-+--o""" . ...,.1...,.45=0--+--...,,.o....,.s=3=2..,,.3-+--o""" • ..,,.s=32"""4-+--...,,.o"""'.9=9=o..,,.a-+--1,......=23=a=9e-t-::s=M"':":P=1,------41-=0=11-:-=0=3-=-=19=15 u, 
1------+-----+--___;_---+-___;_-+ __ ___;_...,___.;;.....-4-..;;._,;;....;;...;;.-+-___;_-___;_+------+----+-----+----~-----4,------t _r-..,::i 

~ 
1-----+----+------+---+---+-----+----+----+----t----+-----+----+------1,------t • 

1-----+---+------+---+----1-----+----+----+----t----+-----+----+------1,------t t=) CJ'-, 
t-----+---+-----+----+---+-----+----+----+----t----+-----+----+-----1,-------t ~~ 

""-.£) 

Comments: 38485LCS1 Alpha LCS Recovery= 0.1/0.1 = 103.4 %. 
L7304-2, 38485DUP1 RPO = -962.9 %, RER = 0.34 

MBB = -0.0006 pCi/g = > less than RDL(HAMDC). 
V96106 

Date Completed 
0 Anlst Signature 
0 

Checked by : _l_,~__...µ _______ _ 
~~ 

C'.O 



LOCKHEED ANALYTICAL LABORATORY 
BET A ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS 

LAL-91-SOP-0060 

Workgroup No: GR ALP/BETA LAL-0060 38485 

Pt\RENI ··.· f QE"f . . PLANCHET · CTIME •• · COUNTS COUNTS 

· <i,;f iif •• • &L io • (Minr e€fA ·• eEtA 
't ~~ . 

38485DUP1 LB1-C4 38485-01 100 1709 99. 7 0.402 0.279 36.0899 1 .8685 2.5976 1.0405 1.1012 
38485LCS1 L81-C3 38485-02 100 1157 100.0 0.404 0.281 0.1113 0.0078 0.0095 0.0052 0.0055 
38485MBB L81-C2 38485-03 100 96 99. 7 0.420 0.258 -0.0003 0.0029 0.0029 0.0050 0.0053 
L7301-17 L81-C1 38485-04 100 201 104.7 0.417 0.267 0.0690 0.0247 0.0249 0.0343 0.0362 
L7304-2 L81-D1 38485-05 100 1624 104.8 0.408 0.281 33.5135 1.7983 2.4580 1.0503 1.1101 

Comments: 38485LCS1 Beta LCS Recovery = 0.1 /0.1 = 106.8 %. 
L7304-2, 38485DUP1 RPO = 7.4 %, RER = 0.51 

MBB = -0.0003 pCi/g = > less than RDL(HAMDC). 

DUP1 07/03/96 
LCS1 07/03/96 
MBB1 07/03/96 

07/03/96 
SMP1 07/03/96 

V96106 

Date Completed 
Anlst Signature 

0 
0 

Checked by : -+~-+-'-!1 _______ _ 

iv 
C 

'....o 
"'....J 

~ 
u, 
r,...:i 
~ _. 
t=) 
a--. ~.
c=, 
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Continued From Pa~ ___ _ 

I I 
I 

I I I 
SECONDARY/WORKING LEVEL -

,__ STANDARD DILUTION RECORD 

-
,._ 

Dilution Source Information -
- Isotope: A M-2<{1 Avz J Sv'f-90 
- AJ. ao 3 o Aflo oL/<. Parent Barcode Number 
- :x f'I- 3 i"( -luv_ I 

"" - 2 " { 
,__ Vendor or Cert ificate I.D. # of Parent Standard : s~'i.- '!v N-J=.J, S ~ t< ';{ 't 19 G 

A~ -1 <i I 'j I -o 22-,- (&. v~f 
- Diluted Source logbook I.D. #: Sr-!f.--<t., '.:H - o )._2 -s- - :10 - z. - ¼~ Balance Verification?: .__ 

.__ Diluent Used: 6. I IV /..f 11,) 03 

Dilution 
,__ 

~2.., '/r S-(!.1 G,) ,). L •Diluent : 0, JN HND3 -r ,__ 

,__ 
•Density of diluent (g/ml) : NI+ 

,4.,-2'{1 9il~fe.;/ .... L -
a: Parent Specific Activity : 5,,. - 9 0 ,a~\ -~C-/4.L... IV\. 1/1/q 0 

- A"1,--iv f 0,5'1....., {_ 

- b: Amount of Source Transferred : s.,..-qo Q' ( -9-l"t L 
J...L - Total amount of Dilution: 5cc c: _g._ 

,__ 

d: Total Volume of Dilution : ,s:oo ""-L -
- e: Activ ity of Dilution la • b I cl: /JA 

f/ .9/ f e.:,/,-.L - A-- 1" 1 
y,/10 f: Activity of Dilution (a • b / d): <;.r~-9o 11 pC/i-l fVv -

-- Dilution Logbook I.D. #: Z'J - ] 2 / - l 3- l 
-
-

P,epa,ed By: . ~ .~ 1/2 3 /9 :I' Preparation Date : i 
>--

Rev;ewed By: (/=] Q, 1ta £ - Review Date : BLz4- L95 
I 

-
'If the diluent remains unchanged from the diluent used for the d ilution source. then a weight dilutio n of a volume unit sourc11 

- can be performed without a density conversion . If the di?u ent 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 1 - - ·1 I I I 

Read and Understood By 

0022 
Signed Date Signed Date 



CER'flFICATE OF CATJBRATION 
ALPHA STANDARD SOLUTION 

Radioauclide Am-241 Cl&i&Omer. LOCKHEED ENGINEERING & SCIENCES Co 
Half Llfe: 432. 7 ± 0 . .5 yean 

Ca&uoa No.: 7241 

Source No.: . 381-l~l 
n--;....,_ of!:L~ ........,...,..._ i:1111::n-¥11 

a. Mua of 1011&1:im: 

b. Chemical form: 
c. Carrier 000""'' 

Rerti ti-re Dmi t • 

,-- tich 0.,'"' •• 

.,,..,,,,. ol C1li 4;.,-

Uwt. iJ olY t 

P.O.No.: 06UB1245 
R.efermce Due: November 1 1991 

roar•ined ludioacuviry: 0.997 

5.0007 
AmC13 iD 0.5N HCI 

Nomllidld 
i.oon 

None decected 

0.1994 

L Syumeric ~ ill illlcnammt calibnrica: ±2.0'5 
b. Rudom ~ ill way: ±0,7'5 

c. ~aadom ~ ill~•): ±0,0'5 
d. Total ~ 11 lbil 99'5 ooafidmc:e wvw: ±2. 7'5 

NIST Tw t·JitJ 
11lia ca1illnaiaa ~ iq,iicidy ~ to lbil Naliaaal Imriode ol Slaadudl wi Tecfmolcv. 

NCIIIII 

12:00 PST. 

,.C-1. 

l. Nuclelr da....,. .._ fraa "Table of I,orop.•, s.nc; Ediliaa, tdilld bJ Vitpaia S. Sbirte,. 
2. IPL pu1ic:ipafa ia • NIST Wll'llllllll ...,._. propua lO -.btiall wi awiatein implicit 

....._.lily a a --- of nw:1ides, blad OD &bl blind -y(wi llllr NIST certificaaioD) of StaDdad 
Lfwwww Mafillilll. (Alia NRC R.eplatory Guide 4.15) 

00 23 
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60 /\ t"'T"7r"" Notebook No O .2~ r 
PROJECT f f'\..L;J...u-._ J_-: -~ JI_ \ ,.. - Q.t./ ( ~ .) Continued From Page __ _ 

l \ l\ • 

, 

I -rt - t-:-- J 

"' 
- ,, i.,,,,J 

,.it..Ji ft ~ [t, 
; 0 

I, ~ I 'I 
"" > ls-G• - ) ' 
4 I , Cf 

0 

--------
_, -

() - Signed 

() '{/ 

0 u -,__ 
i --- ~ J,.. /& I Q 

.I-. ~ ... / V\~ Ir" :;..._, 0- ~ - ,, ~ . -u F. 
jJ OJ t --o rt' l/0 (1,,-, L .It- {), s- /t) If~ - , 

I I 

! I 

-:, ( ) ': - 1,'J '-I - 0) r Yr:0 ff' ~a c 
~ ' c:; ,,,. ,, ~ ij I~ Jio ~ • r57 (.' t/ !F 
~ --; - t, ~ tJ IQ tJ 411 ~ 

V aJ [ iO rr-n. 
' 

.... ,,I ,,,.. 
di (, 

IO - I l 0 0 , '- ;.'1/ , lJ I ; {J 

-:::: 

1

'.), ~u 911 ,. e.;, /U :~ n. ,0~ 18/0 .aCv'\,~m, 
(,"'..... -::: 9, <g ~ D -r,( / V'~ ~ :: 11 i/ C m"';· /11 '1 

,5:/v'tz--
Date 

I V • u ( ' 

---i--

I 

Read and UnderstOOJ By 

----------

00 .'~ 4 

7 /I J/1>t 
Date 



. ' . 9713523. 06(,l HIS IS A PHOTOCOPY OF THE CERTIFICATE 
WHICH 1S BEING MAILfO TO YOU UNDER 
SE PARA TE COVER. 

National lJn~titute of i,tanbarbsf ~ ~ec~nologp 

Cttertif icate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solution composition 

Radioactivity conccntratioa 

Reference time 

Overall uncertainty 

Photon-emitting impurities 

Alpha-particle-emittin1 impuritia 

Half life 

Meaaurin& instrument 

Strontium-90 

4919-0 

Solution in NIST borolilicate-glasa ampoule <1>• 

Strootium-90 plus yttrium-90 plus apprmima&dy 
95 1-'I each of DOG-radioactive strontium aid 
yttrium per snm ~ i-mo1ar bydrochloric ·-. (2) 

Apprmimately 5.0 &n1111 

4..514 z lo' 8q .-1 
1200 EST August l, 1990 

1.0S percent (JJ 

None omened ('> 

Nooe oblcned (S) . 

4'rfJ liquid«intillatioo counter 

This standard reference material w prepared in the Center for Radiltioa Raearcb. lnoain1 Radiation 
Division, Radioactivity Group, Dale D. Hoppes, Group Leader. · 

Gaithersburg, MD 20899 
· -uary, 1991 

William P. Reed. Actin& alicf 
Office of Standard Reference Materials 
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