Lockheed Environmental Systems & Technologies Co.
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Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED MARTIW

March 21, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
P.O. Box 969

1022 Lee Boulevard
Richland, WA 99352

RE: Log-in No: L6572
Quotation No: 0400000-B
Document File No: 0307596
BHI Document Controf No: 332
SDG No.: LK6572

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 7 March 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 werea
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.

"l 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.”

Sincerely,

Kathieen M. Hall
Client Services Representative

ce: Client Services
Document Control
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Lockheed Analytical Services Log-in No.: L6572

Quotation No.: Q400000-B

SAF: B96-036

Document File No.: 0307596

WHC Document File No.: 332

i SDG No.: LK6572

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitaring 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 on the attached raw data for
each method.

Holding Time Requirements

All holding times were met.

Gas Proportional Counter

Analytical Method Strontiurn-90

The strontium-90 analysis was performed using standard operating procedure, LAL-81-S0P-
0196. The samples were analyzed in workgroups 34864 and 35021.

Workgroup 34864: The laboratory control sample (LCS) was out of QC criteria; therefore the
samples were re-analyzed in workgroup 35021. No data from workgroup 34864 is reported.

Workgroup 35021: The calibration verification met criteria. The method blank was within QC
criteria. The L.CS recovery was within QC criteria. The duplicate recoveries were within QC
criteria. No re-analyses were performed.

Yvonne M. Jacoby March 21, 1296
Prepared By Date



Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised 08/28/92]

For Use on the Analytical Data Reporting Forms

Any constituent that was also detected in the associated blank whose

concentration was greater than the reporting detection limit (RDL) and/or
minimum detectable activity (MDA).

!

Presence of high TDS in sample required reduction of sample size which
increased the MDA, '

Constituent detected in the diluted sample.

Constituent concentration exceeded the calibration or attenuation curve range.

For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

N S

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

Chemical yield exceeded acceptance limits.

For Use on the QC Data Reporting Forms

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

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

bl

The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA,

' Used as foot note designations on the QC summary form.,




Account: 596

LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1lnoOl)
Mar 07 1996,

01:04 pm

Login Number: L6572

Bechtel Hanford,

Inc. * Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

L.e572-1 BOH791 05-MAR-96 07-MAR=-96 22-MAR-9
TEMP 2
Location: 157
Watexy 1 & SCREENING Hold:01-SEP-96
1.6572~2 BOH791 05-MAR~96 07-MAR-96 22-MAR~9
TEMP 2
Location: 157
Water 1 S8 SR-90 LAL-0196 Hold:01-SEP-96
Les572-3 BOH791 05-MAR-96 07-MAR-96 22-MAR-~9
TEMP 2
Location: 137 -
1.6572-4 BOH791 05~-MAR~96 07-MAR-S96 22=-MAR-C
TEMP 2 .
Location: 157
L6572-5 BOH791 05~MAR-96 07-MAR-96 22-MAR-¢
TEMP 2
Location: 157
L6572—-6 REPORT TYPE 07-MAR-96 07-MAR-96 22-MAR—¢
Location:
Water 1 S EDD - DISK DEL.
Water 1 S GERMANN
Water 1 S RAD RPT TYPE 2

a0

Signature:

Date:

Zﬁgijz;/ CX¢L¢/

3-0)-96

O307154¢
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Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES1L65'7

Page _ 1 of

]

Data Turnaround

M Priority
Collgctor Company Contact Telephone Ow '
o Qrzz_o - enthes J.V. Borghese (509} 373-4790 orma
Project Designation Sampling Location SAF No.
100-NR-2 Monthly Performance Monitoring - March 100 N B896-036
Ice Chest No. Field Logbook No. Method of Shipment
G'wg - 2[4(:" £ - /05.‘ Hand Delivered
Shipped To Ofisite Property No. Bill of Lading/Air Bill No.
Lackheed \WGh-0- 0640~ | w290 Y65 | ol
Possible Sample Hazards/Remarks Preservation HNO ool 49C
3
Type of Container PIG PIG
No. of Container(s} 4 i
Special Handling and/for Storage Valume
Maintain samples between 2°C and 6°C. 1L 20mL
Sr-90 Activity
Scan
SAMPLE ANALYSIS
T
Sample No. Matnix " Date Sampled Time Sampied
BOH791 w 2596 FARYY Yol Mo
SPECIAL INSTRUCTIONS Matrx™
CHAIN OF POSSESSION Sign/Print Names e
5 = Sod
Relinquished By Date/Time 3-8 -9C |R Vs J s ERL Date/Time /124 gf): g:;;mm
s (Bhh e Z 596 W o wne
_,C)/ eceived By Date/Time o ool
A . A
ﬁ/l/A%/;ﬁf %"""f{ DS = Dr'um Sehds
alinquished By Date/Time Received By DatefTime DL = Drum Liquids
T - Tissud
C\ Wi - Wnspe
Relinquished By Date/Time Received By Date/Time '(r - Szgiiwm
C’J % = Other

(P UABORATOR Y] Received By
) SECTION

Tide

-Sa.-\;p\& (.--—-.. hpc-'-—-

Date/Time

3724 [ oous

(P FINAL SAMPLE Disposal Method

Disposed By

Date/Time




Wi

298 4652 466 WHC-SOW-93-0003

Reviston &4
SAMPLE CHECK-IN LIST

Date/Time Received: $-)-9C //()‘7’5' soG#: -

Work Order Number: Y L SAF #:__ 294 -03¢ ..

Shipping Container ID: G WS - 24l Chain of Custody # 2718

1 Custody Seals on shipping céntainer intact? Yes D} No [ ]

2 Custody Seals dated and signed? Yes 37 No [ ]

3 Sampie temperature 2. °C

4. Vermicuiite/packing materials is Wet [ ] Dry [

5 Each sample is in a plastic bag? Yes [x] No [ ]

6 Sample holding times exceeded? ‘ Yes [ ] No [x]

Samples have:
tape hazard labels
»_custody seals appropriate sample labels

Samples are:
in good condition leaking
broken . have air bubbles

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

Yes{x] No [ ]

Notes:

Sample Custodian/Laboratory:Z: é’c(, 2: [ LS Date: Jwo-9/

Faxes

Telephoned-To: k. /icen szl On_S-g>- 74 Byﬁj&g__
Pey d-g1-%(

3

008
O30 3¢



LOCKHEED MARTIN

Sample Login
Login Review Checklist

Lot.;\Iumber / Qﬁ /e

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensu.
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklis
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 YES NO NA Comment
1. Are all sample ID’s correct? X
2. Are all samples present? s
3. Are all matrices indicated correctly? X
4. Are all analyses on the COC logged in for the
appropriate samples? hd
5. Are all analyses logged in for the correct container? X
6. Are samples logged in according to LAS batching
procedures? X
LOGIN CHAIN OF CUSTODY YES NO NA 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? X
SAMPLE RECEIVING CHECKLIST YES NO N/A Comment

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

- 009
AR T T Il BARELY
primary review signature date secondary review signature date

OR07s
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Lockheed Analytical Services
Sample Beceiving}cgh?gb

Page 1 of

[} :
Clicat Neme: f&g‘?ﬁ'[%e%ﬁrei-ﬁgnrgxg wno. /. 6572

COOLER CONDITION UPON RECEIPT

Cooler ID: 2, A

Temperature of cooler upen receipt: 2 i
temperature of temp. blank upon receipt: e

Yes No * Comments/Discrepancics
custody scals intact ). 4
chain of custody present X
blue ice (or equiv.) present/frozen 3
rad survey completed v
SAMPLE CONDITION UPON RECEIPT

Yes No * Comments/Discrepancics
all bottles labeled e
samples intact ™
proper container used for sample type | 'X
sample volume sufficient for analysis X
proper pres, indicated on the COC J'e
VOA's contain headspace s
are samples bi-phasic (if so, indicate sample ID'S): pr
MISCELLANEOUS ITEMS

Yes Ne * Comments/Discrepancics
samples with short holding times e
samples to subcontract A7

Fi
ADDITIONAL COMMENTS/DISCREPANCIES
]

Completed by / date: ,/r"‘?,.c.___‘ﬂ C‘\"\\) O’-V'” ? ~0 7~
Seat to the clicat (date/initials): *# Client's signature upon receipt:

Notcs: # = contact tho appropriats CSR of any discrepancies immedintely upoa roceipt

L Spfunmvkwﬁhinfomﬂmmm via facaimilfz fo the appropriate CSR (702} 351-814&

()
e

o)
version 2.0 (11/11/94)




SAMPLE RESULT FORMS



LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (rad1)
Bechtel Haqtord, Inc. * Richland, WA
Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOW?91 LAL Sample ID: L&572-2
Date Collected: (5-MAR-96 bate Received: 07-MAR-96
Matrix: Water Login Number: 14572

R R S A O A MR DS

$r-89,%0 20-KAR-96 SR-90 LAL-0196_35021 2820 140 1.0 pCi/L

011

Page 2



QA/QC SUMMARY FORMS



LOCEKHEED ANALYTICAL SERVICES
RADIOCHEMISTRY ANALYTES

QC Data Summary For Reagent Blank Analysis

o

Login Number: L6572

T Dpata..

. WA lacceptance | Date .; Data-. .

Limit | | Analyzed |

Sr-89,90 35021 0.988 2 03/20/96

)
[ Y



LOCKHEED ANALYTICAL SERVICES

QC Data Summary For Laboratory Control

RADIOCHEMISTRY ANALYTES

LTS

Sample Analysis

Login Number: L6572

date " |- Les, | Errer | True . | . (¥} 1': bata..-
- Ralyzed | Result | 2.Stgma " | - Value. | Recavery '{Gualificts
$r-89,50 35021 | o3/20096 | 52.5 3.16 51.1 103




LOCKHEED ANALYTICAL SERVICES
RADIOCHEMISTRY ANALYTES

QC pata sSummary For Duplicate Sample Analysis

e

Login Number: L6572

| Date “Sample Error ' |Diplicate | " Error
Analyzed | Result 2'sigma . Result. :f

03720796 2820 139 2330 115 1.94 19

<o
§ b
=



STRONTIUM-90
LAL-91-SOP-0196

§ e
b1



Date Prep Started :

LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS
TOTAL RADIOSTRONTIUM - LAL-91-S0P-0196

3 -19-16

Matrix : Water

WorkGroup : SR-90 LAL-0196 35021 Prep Due Date : 03/20/96
T CUSTOMER -~ | PARENT |NOJ QT CHILD | Ataudr | SR« [YTTRRIM [ YTTRIUM] PLANGHET ‘[ "PLANCHET |-} “RESIDUE" | -~ ~COMMENTS
SRR | IR EALID | ¢| - | LALID | Votome |cafmer | ser i skP | TAREWT | GRosswr ' | weieHT |- EL T
R A ML I s jortd  Jgdmiy 1 DATE b oTME | tgiemel. | Sigrame): 18 b ey |
1.6572-2 35021DUP1| =1 loupi |35021-01 mL 5; 5 1320-96 | 2:39M{. 50098 |65 [00Z
tab Ctrl Sample 35021LCS1] 2 Jes1 |35021-02 i Z:25om( (1435 16.62470
Method Biank 35021MBB | 3 [mes1 [35021-03 ] 2:26pmlG B2 |6 55241
BOH791 L6572-2 4 [smp1 {35021-04 N / / 2-.3.'1?3 G-baols™ [6-[045
5
6
7
8
9
10
11 i
12
13
14
15
16
17
18
19
20
21
22
23
24
ConcEVol of Carier 10-0(2251 /0.5vd - 10-6 WL |Act& VoloflCS | 26-74 pG/ml o [0 n8 Prép Anlst .| KW
Carrier Exp Daté & .- 7-J0 9L 7 LCSRefDate -~ ~.| S-[-94 Start Date - 34796
Carder ID# . | 94-658-2» LCS ID# - [ 9¢-A477-4¢ - Count Anlst:..
Balance Number :  $gb 2002 [ 1 Pipette Number : {2 $%24 A Carrier and LCS added by: IfW 3-[9-9¢4
() 139746 () Witnessed by : >R 3~i19~96

Comments :

L)

Analyst :
Y

Checked by w

I‘G\D 21k

Cnt Rm Custody\Date :

z5

V86024

2121)9L




LOCKHEED ANALYTICAL LABORATORY

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

Date Prep Started : 3/19/96 Matrix : Water
WorkGroup : SR-90 LAL-0196 35021 Prep Due Date : 03/20/96
CUSTOMER - PARENT [NO| QC {~CHILD { auouoT |- sR- . | YTTRItM | YTTRIUM PLANCHET “| PLANCHET.{ |- ResiDUE |. - COMMENTS -
ID ) - LAL ID N LAL ID VOLUME cnnmerc see | iser | AR *Poweekr |0
T e - N TIME_| g | fovaial | %L Tgramiat |
L6572~2 35021DUP1 1 Ioup1 35021-01 0.5 0.5 3/20/96 14:30 6.50098 | 6.51002 0.00904
Lab Ctrl Sample 35021LCS1| 2 jLest [35021-02 0.5 0.5 13/20/96 |14:25 6.61435 6.6247 0.01035 !
Method Blank 35021MBB | 3 |mMee1 |35021-03 0.5 0.5 {3/20/96 |14:26 6.54296 | 6.65241 0.00945
BOH791 L6672-2 4 Ismp1 {35021-04 0.5 0.5 ]3/20/96 [14:30 6.60015 | 6.50965 0.0095
5
6
7
‘8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
Conc&Vol of Carrier { 24.50 mg/mL; 0.5 mL Act & Vol of LCS. 26.78 pCi/mL; 1.0 mL Prep-Anlst - - AW
Carrier-Exp Date - 30-Sep-96 LCS Ref Date . 01-Apr-94 Start Date - 3/19/96
Carrier ID# -~ .~ 94-658-20 Lcsipg. . . 94-677-44-1 Caunt Anlst LV
Balance Number : 40020021 () Fipette Number : 134488 { ) Carrier and LCS added by: AW
{ ) 139746 () Witnessed by : SR
Comments :
o) 3/24/94 V96024
bt Analyst : £ S.dbvessl.> fir A.W Checked by : ﬂﬂ i
o Fdatn endry) [}



LOCKHEED ANALYTICAL LABORATORY

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

WorkGroup : SR-90 LAL-0196 35021

-~ Det | Planchet {. QC | Chem | Count | -Beta 1 Bkg.i . EFf |- Count: ~f-Count | Yttrium |-Bkg Co

JLALID |- | Recov | Tinie- | Counts'| Counts| Sr-90 | . Starr - | ‘Start .| Ingrow |- Attivity
ik S Y e by e et T Pt | Time s | TorCoinit] L pCik
LB1-c1_135021-01 JDUP1{ 0.738 | 150 |135320 | 154{ 0.443]|03/20/96| 19:26 | 1.065] 2332.63 | 12.45] 114.97] 1.0 1.04 |
LB1-c2_ |35021-02 JLCS1| 0.846| 150{ 3584 | 148| 0.437]03/20/96] 19:26 | 1.066| 52.49] 1.83 3.16] _0.86] 0.91
B1-c3_|35021-03 [MBB1] 0.771] 150 1481 151] 0.443]03/20/96] 19:26 | 1.066 -0.05f| 0.56 0.56] 0.94] 0.99
tei-c4 |35021-04 |SMP1]| 0.776 | 150 | 170504 | 155| 0.439|03/20/96| 19:26 | 1.065 | 2824.47 | 13.44| 139.18] 0.96] 1.01

COMMENTS : 35021LC81 LCS Recovéry = 52.49/51.10 = 102.7 %.
L6572-2, 35021DUP1 RPD = 18.1 %, RER = 1.94

MBB = -0.050 pCi/L = > less than RDL{HAMDC).

Vo6024

Date Completed 3/21/%¢
&nalyst's Signature : . fé:é brca !ée ) Checked by : %
L} . /
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Continued From Page

INITIAL STANDARD DILUTION RECORD

Standard Information:

— |f Isotope: s r 9’ 0 Vendor: CPA

I Activity of Standard Received: 37 Xro uCi Vendor 1.D. # %}oo 3-

| weight of Standard Received (g: D O g LAL 1.D. #: Acsay |
|| tandard Activity toCira): &l yi0® pcirg | NIST Traceable ? LAeS

— I Haiflife in Years or Days: A8 b s Certificate #: Oq 400 3 -
: Reference Date: 4 -| ,( ‘l‘l‘f Receiver's Name: K . ?).PL

- Date Recsived: £-%-94

ana D‘lutln

|| Balance Verification?: V! g5

|| Dituent Used: 0- {1 ¢

— || a: Decay Corrected Standard Activity (pCi/g): ; -4 xie 2 pCi/g

: b: Weight of the Source Transferred (g} 'ff 970 9

Ll ¢: Total diluted weight {g}: 49.90 o ,
|~ [ld: Total Diluted Volume {mL} 5’79 mL :
: a: Activity of Dilution by Weight (pCi/gl la*b/c]: g 31 : L{‘ pCilg

— llf: Calculated Density of Solution (g/ml} [c / d}: O - ‘”g 2 gimL ,
: g: Activity of Dilution by Volume (pCi/mb) [a * fl: g 36 L\“‘l' pCi/mL

B 1432~ )
b Ll 0 1
h. Dilution Logbook 1.D. #: —4'5* 1Y ~ & (= 1 Q"'—Fh{e(’

- Prepared By: M u()M Preparatron Date: é - I < - q q'
0 \, Reviewed By: QU\K Mm« Review Date: /3 0/ Al

[_ || Purity/Cross Check\@\arformed By: Check Date:

aw f’i!(qé" T 018

Signed Date Signed Dale




Y-
0

- gf _ ?o _ Notebook No.

Continued From Page

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

e

DHution Source Infarmation

Isotope:

8 Sr-%e

Parent Barcode Number ACB’Z}?’ {
Vendor or Certificate 1.D. # of Parent Standard: Eﬁ/ﬂ[ ?¢00 3~ /

Diluted Source Logbook L.D. #: ?3“ 414 —£2 -

Balance Verification?:

7
Dilvent Used:

Dilution

*Diluent:

0.J M Hel
N/ .
536-49¢ 'pCi_/Mﬂ.:

*Density of diluent {g/mi):

a: Parent Specific Activity:

b: Amount of Source Transferred: 500 !g 9
c: Total amount of Dilution; {100 20 Q
d: Total Volume of Dilution: //\]/A

e: Activity of Dilution [a * b /cl: /\)/A

f: Activity of Dilution (a * b/ d):

26.78 pC‘/mﬂ
94-617- 44 —\

Dilution Logbook 1.D. #:

Prepared By: ﬂv’éh\ﬁdj ()OGM-'})/

Reviewed By:

Preparation Date: 3’2 "?3/
Review Date: 3/3/5s”

'If the diluent remains unchanged from the diluant used for tha dilution source, than a weight dilutjon of a volume unit saurce
cen be performed without a density conversion, If tha diluent changes, a weighted proportion

sily copversion is neqéssary.

s

N/
AN DA YPTN
Signed Date Signed = ° /L, ! Date

1

- -

R—
e
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Strontlum Carrier Standardization

Strontium Carrier (10 mg/mL}:

/

i

Use commercially available 10,000 yg 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 cn 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 i
planchet wt, (9 | GBLT- 84 | £562.93 ¢540.5¢ |
Tare wt. of (528,24
planchet £253.53F | B £556.7¢
Net wt. of carrier
added (mg) P .17 12,36

AVERAGE Sr{NO,), + STD DEV. =

Expected mg of Sr(NQ,), = cert,value(=10mgofSr/mL) * 0.5 mL * 2.41

Within 3% of expected (12.08 mg/0.5 mL} value {yes/no)

@l

Initial and Date:

12.25 X 0.6681 (o.

6-5-95

612259, % c.006 1)l
Per 0.5wA_

s
-

(()aﬂz/r %@U 104~ 95

Read and Understood By

W Ju-fs-20

Contmued on Page

() 16-4-95 /}7\0% (/O Cﬂ‘{/ b %
3 \ggvne::l- ) Date Signed M Date
020

Ao



CERTIFICATE OF ANALYSIS

Catalog Number: PLSR2-3X Lot No. G3-153SR
Element and Matrix: SrlHNOG 0
Starting Material: Strontium Carbonate SrCO

Starting Material Lot Number: 05941D :

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

Element PPM Element PPM Element PPM
Ag <.05 Cu <.058 P <.05
al <.05 Fe <,05 Pb .08
As <.05 Ga <,05 Sb <.10
B <.05 In <.05 Si <.,058
Ba <.05 K <.05 Sn <,10
Be <.05 Li <.(05 ' Ti <,05
Bi <.05 Mg <.,08 T1 <.05
Ca <.08% Mn <.05 v <.05
ca <.05 Mo <.10 zZn <.05
Co <.05 Na <.05 Zr <.10

<.05 Ni <.05

Cr
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(NO3)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 o_:onpentrat_ion 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.

/V' W SEP 95
Chemical Production Manager, Date:

Signed by:

e e s amen e

ERERXS -

SPEX INDUSTRIES, INC, 3880 PARK AVE. EDISON, N.J. OBB2C 908-549-7144 FAX: 90B-603-8647 0 o 1
L




Description

U.S. Environmantal Protaction Agency

“evad S8 7Y
ACSHRS!
R&S

Environmental Monitoring Systems Lsboratory-Las Vegas

Nuclear Radistion Assessment Division

Calibration Certificate

e

Frincmpal rsdmwnucice l Stront iu:n_ 90 J Hall. Ll

Nominal activay l 2'7 I [ nano :uni.sl

28.

MNommnat volumae E mi e empouie/botlle nymber| 94003-1

Measurement

Usetul Life

Activity of principal radionuclide

Acttvity pac grar of thee yokution

| 5.40 || nanoeww| «| strontium-90

—

no-ltbm:?sl‘on[ April 1, 1994

Activity of daughter radionuclide

Tha gencinsl actovity wat sod 81 1he & <

| 5.40 |1 nancewes] feeam

of 1he soughier nuckide l Yttrj_um-gg I

Total mass of this solution '

Approximately 5.0 "™

Mathod of measurement

The activity of the primary solution was measured

by liquid scintillation counting.

The activity of the dilution was measured by

liquid seintillation counting.

Thas radigrwciide hat decayed tuough hail bvad Since it wat ottased by EMSL.LY

Wa recammaend thit thit Selution sheuld not be used atier ‘ Auggqust 1394 I

This dilution was prepared for the 1994 ASTM

Collaborative Study of a test method for the
determination of Sr-9¢ in water.
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Purity The manufacturer states that activities other than that of the principal nuchde
and of its daughter nuchdes, if any, were estimated/known to be.

)] [:;:atiht%n | % ' of the pnncnpgt activity

@ :e%s:a‘lt:?:n % | of the principal activity
e ?qs:atlhtzn % | of the principal activity

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

Random Errors

The precision of this standard was such that the certifiad vajue of the radiocactive

concantration of the principal activity had a standard error (sm) not greater than +

(The 99.7% confidence limits are given by t(sm) where t is obtainad from the student t factor
for the degree of freedom {n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, am_i
known uncertainty of the standard) is obtained by the separate arithmatic summation of tha
positive and nagative systematic error { + § — § ' ). These have been estimated not 1o exceed

+3.8 %lor|-3.8%

the overail uncertainty {oftan cailed sccuracy) is an estimate of the possible divergencs of

the quoted result from the true value. it is a combination of random erroe [tism)] at the 99.7%
confidence limits and the worst case estimate of tha systematic errors ( +§, -5 )

The overail uncertainty is therefors calculated on the basis of + [tizm) +5] . - [ttsm) +57

andis §+4,0 %]. - 4.0 %]of the quoted radicsctive concentration.

Decay Schemes This standardization is based on the following assumptions of thae principle nuclide, its
daughter nuclides and impurities {no allowsnce for error in thess assumptions or the
assumption of quoted half-life have been included 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.

Chemical Carvier content per gram of solution: Other components:

Composition . )

of 5:.:“0“ 30 micrograms strontium 0.1 M HC1
Prasearvative:

Remarks

Date Certificate Prepared April 26, 1994

=

Approvai Signature

Revised 1/84
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