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Lockheed Envhnnmental Systems & Technologies Co.
Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Pacsimile 702-361-8146

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.:
WHC Document File No.:
SDG No.:

JGy

LOCKHEED

October 7, 1995

L5351
Q400000-B
B95-080
0914596
272
LK5351

UU444O5'
.04

MART/N

Off W

IT /

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 14 September 1995.

The temperature of the cooler upon receipt was 5°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 Hall at
(509) 943-4423.

000003



Lockheed Analytical Services Log-in No.: L5351
Quotation No.: Q400000-B

SAF: B95-080
Document File No.: 0914596
WHC Document File No.: 272

SDG No.: LK5351

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."

Sincerely,

eaut.4,
Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control

000004



Lockheed Analytical Services Log-in No.: L5351
Quotation No.: Q400000-B

SAF: B95-080
Document File No.: 0914596
WHC Document File No.: 272

SDG No.: LK5351

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

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
• One water sample was received for LK5351 and analyzed in batch 914 bh for selected

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

Client ID LAL if Method

BOGFV2 L5351-3 MS, DUP 375 .4 Sulfate

Hotding Time Requirements

• All samples were analyzed within method-specific holding time.

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.

Kay McCann
Prepared By

September 27, 1995
Date
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Lockheed Analytical Services Log-in No.: L5351
Quotation No.: Q400000-B

SAF: B95-080
Document File No.: 0914596
WHC Document File No.: 272

SDG No.: LK5351

CASE NARRATIVE
INORGANIC METALS ANALYSES

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 September 14, 1995. The samples were logged in as
L5351 and were prepared and analyzed in batch 914 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

September 29, 1995
Date
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Lockheed Analytical Services

CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method 418.1

Analytical Batch 092695-418. 1

Log-in No.: L5351
Quotation No.: Q400000-B

SAF: B95-080
Document File No.: 0914596
WHC Document File No.: 272

SDG No.: LK5351

NOTE: Sample BOGFV2 (L5351-4) was the native sample used for the matrix

spike ( MS) and matrix spike duplicate ( MSD), 27753MS/MSD.

The samples were extracted within the required holding time on September 25, 1995

and analyzed within the required holding time on September 26, 1995. The initial and

continuing calibrations met the method-specified criteria. Total recoverable petroleum

hydrocarbon (TRPH) was not detected in the method blank. TRPH compound

recovery was within QC limits in the MS, MSD, laboratory control sample (LCS), and

laboratory control sample duplicate (LCS DUP). The relative percent difference
between the MS/MSD and LCS/LCS DUP recoveries was within QC limits.

Andrea Tippett October 7, 1995
Prepared By Date
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Lockheed Analytical Services

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

Log-in No.: L5351
Quotation No.: Q400000-B

SAF: B95-080
Document File No.: 0914596
WHC Document File No.: 272

SDG No.: LK5351

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, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities 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.

Analytical Method Strontium-90

The strontium-90 analysis was performed using standard operating procedure, LAL-91-SOP-
0196. The samples were analyzed in workgroup 27451. No problems were encountered

during the analysis and all QC criteria were met with the following exceptions: The minimum

detectable activity was slightly above the reporting detection limit. Data quality is not

believed to be adversely affected. No re-analyses were performed.

Andrea Tippett
Prepared By

September 25, 1995
Date
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Lockheed Analytical Services
DATA QUALIFIERS FOR INORGANIC ANALYSES

[Revised 08/28/92]

For Use on.the Analytical Data Reporting Forms

B
For CLP Analyses Only - Reported value is less than the contract required detection

limit (CRDL) but greater than or equal to the instrument detection limit (IDL).

C
For Routine, Non-CLP Analyses Only - Any constituent that was also detected in the

associated blank whose concentration was greater than the reporting detection limit

(RDL).

D Presence of high levels of interfering constituents required dilution of sample which
increased the RDL by the dilution factor.

E Estimated value due to presence of interference.

H
Sample analysis performed outside of method-or client-specified maximum holding time

requirement.

M For CLP Analyses Only - Duplicate injection precision criterion was not met.

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.

U
For CLP Reporting Only - Constituent was analyzed for but not detected (sample

quantitation must be corrected for dilution and percent moisture).

W For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance criteria

and sample absorbance is less than 50% of spike absorbance.

X, Y, or Z Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance

limits.

+ Correlation coefficient (r) for the MSA is less than 0.995.

For Use on the QC Data Reporting Forms

at The spike recovery and/or RPD for matrix spike and matrix spike duplicates

cannot be evaluated due to insufficient spiking level compared to the elevated

sample analyte concentration.

b' The RPD cannot be computed because the sample and/or duplicate concentration

was below the RDL.

t Used as footnote designations on the QC summary form.
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Lockheed Analytical Services
DATA QUALIFIERS FOR ORGANIC ANALYSES

For Use On The Analytical Data Reporting F,orms

A For CLP analyses Only - The TIC is a suspected aldol-condensation product.

Any constituent that was also detected in the associated blank whose concentration was

B greater than the practical or reporting detection limit (PQL or RDL).

C Constituent confirmed by GC/MS analysis. [pesticide/PCB analyses only]

D Constituent detected in the diluted sample. It also indicates that an accurate quantitation
is not possible due to surro agtes being diluted out of the samples during the course of the
analysis.

E Constituent concentration exceeded the calibration range.

G The quantitation is not gasoline or diesel but believed to be some other combination of

hydrocarbons.

Sample analysis performed outside of method- or client-specified maximum holding time

H requirement.

Estimated value -- (1) constituent detected at a level less than the RDL or PQL and

J greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP
Reporting Only).

For CLP Reporting Only - Tentatively identified constituents (TICs) identified based on
N mass spectral library search.

For CLP Reporting Only - The percent difference between the concentrations detected

P on both GC columns was greater than 25 percent [pesticide/PCB analyses only].

For CLP Reporting Only - Constituent was analyzed for but not detected (sample

U quantitation must be corrected for dilution and percent moisture).

X, Y, or Z Analyst-defined qualifier.

N/A in the % moisture cell indicates that data are reported on an "as received" basis. A

N/A value in the % moisture cell indicates that data are reported based on a "dry weight"
(% Moisture) basis.

For Use On The QC Data Reporting Foiws

QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory

* control standard, or surrogates; and RPD for matrix spike duplicate or unspiked
duplicate) exceeded acceptance limits.

The spike recovery and/or RPD for matrix spike and matrix spike duplicates cannot be

a1 evaluated due to insufficient spiking level compared to the elevated sample analyte
concentration.

b' The RPD cannot be computed because the sample and/or duplicate concentration was
below the RDL.

' Used as footnote designations on the QC Summary Form.
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Lockheed Analytical Services
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised 08/28/921

For Use on the AualyticaI Data Reporting Forms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or

minimum detectable activity (NIDA).

C Presence of high TDS in sample required reduction of sample size which
increased the MDA.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

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

Y 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.

a' 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.

b' 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.
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01) 01I41qo

Sep 14 1995, 05:07 pm

Login Number: L5351
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L5351-1 SQGFV2 12=5$F 95„74 SEP 95 29-SEP-95
temp 5; SAFI 995-080
Location: 157
Water 1 S SCREENING Ho1d:10-MAR-96

L535T':-^ ,:::::: . 9:.5, x4"$EP,95.,.,:.,.. 29-SEP-95
temp 5; SAFI B95-080
Location: 157
Water 1 S 6010 ICP METALS Ho1d:10-MAR-96

L5351;3 ;.,`

temp 5; SAFI B95-080 s^ g:5„a,,^r5'EF 95 ,i;29-SEP-95

Location: 157
Water 1 S 375.4 SULFATE Hold:10-OCT-95

L5351r.4 : ' . .BOGFV2„f .. ,_: ;: ;.;:.... iBP .:95 ^4 .:;5EP-95 29-SEP-95
temp 5; SAFIB95-080
Location: 157
Water 1 S 418.1 TPH Hold:10-OCT-95

L5351:=5 $11Ei1?V2,. " :. at2,,,SEP;.55.14,;SBP 95, ,.:`. 29,-SEP-95
temp 5; SAF,^B95-080
Location: 157

T 5351:"'6 QGFV2 9-SEP-95
temp 5; SAFI B95-080
Location: 157
Water 1_ S SR-90 LAL-0196 Ho1d:10-MAR-96

L5351-7 BOGFV2 , 12'=5EP'^95 14:=SEF-95", 29-SEP-95
temp 5; SAFI B95-080
Location: 157

L5'3:51-8 " : SOGFV2 .,,,,;; ; 1^: SEP^ 95 ,14`;.;SEP-95 ' 29-SEP-95
temp 5; SAFi B95 080
Location: 157

L53.5.1-9 ''SEP. 5,,;,2.9-SEP-95
SAFI B95-080
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT +
Water 1- S RAD RPT TYPE 2

Page 1
,..,^ .. ... .:.. ... .

Signature:

Date: %^-114
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^

Bechtel Hanford, Inc. 3 1CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Page 1 of 1

55L
Data Turnaround

n Priority
Collector Company Contact Telephone

0 Normal^
vq

-
RA-

J.V. Borghese (509) 372-9584

Project Designation Sampling Location SAF No.

100-NR-2 Pre-Startup Performance Monitoring - Sept. 100 N B95-080

Ice Chest No. Field Logbook No.

,

Method of Shipment^ 1

tTWs'-ol3 ,el--e - - 0 5Z Federal Express

Shipped To Offsit operty No. Bill of Lading/Air Bill No.

Lockheed ^
%

'r wq5'0^0a0y'yq ^rfr{ a^^H^OW^C^^^

Possible Sample Hezarde/Remarks Preservation
HNO3 Cool4°C HzSO1 HNO3 Cool4°C

Type of Container P/G G G P/G P/G

No. of Container(s) 1 1 2 4 1

Special Handling and/or Storage Volume
Maintain semples between 2°C and 6°C. 500mL 25OmL iL 1L 20mL

ICP Anions TPH - Sr-90 Activity

Metels - (IC) - SO. Total Scan

SAMPLE ANALYSIS Ce, Mg (Only)

(Only)

Swnple No. Matrix' Date Sampled Time Sampled - - - - '

^BOGFV2 W ((Q

SPECIAL INSTRUCTIONS '"•'"•'
WHAWOFSSiQN Sign/Print Names s - s°a

sE - sefim'm
Dat lrime R 6itJt- Date/Time^V, so - s°ra

O^gr ^
st. - si ^da°

. w w.r«
Cif^. DateTme O d eceivy Date/fime oon

DS Drum S°Ik.

DateTme Received By Date/T e DL - D,umLqdd.
T - Tissue
WI ^ Wpe
L

Relinquished By Dete/Time Received By Date/Time ^aa,t;m
x - aner

LABOfiATORY
^

Received By On Title Date/Time

/1 / 11VsFC r(oiv l w,vn1/^l .' lc

FINAL SAMPLE Disposal Method Disposed By Date/Time

DISPOSITION



ua.lJitlJ tlI.ru QN,J Ji,U

SAMPLE STATUS REPORT FOR N 5860. RAD SCREEN 199NI03A TIME: 9/13/95 7:35
DISPATCHED: 8/28/95 9: 3 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/12/95 14:11

EXT. DETER. RESULTS OR STATUS

4271 TOT-ACT < 5.00000E 01 pCi/G

END OF REPORT

^^V/2-

OUT OF GOOD CHARGE
RANGE? ANS? CODE

N Y XR5807
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WHC-SOW.-93-0003
Revision 4

SAMPLE CHECK-IN LIST

Date/Time Received: ^^l$ SDGi: r^(,L

Work Order Number: SAF /: B1S-^^..

Shipping Container ID: ('ryJ50T3 Chain of Custody #

1. Custody Seals on shipping container intact? Yes W No []

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

3. Sample temperature -5 11C

4. Vermiculite/packing materials is Wet [] Dry

5. Each sample is in a plastic bag? Yes [)K] No []

6. Sample holding times exceeded? Yes [] No [^]

7. Samples have:
tape

=custody seals

8. Samples are:
_^L_in good condition

broken

hazard labels
=appropriate sample labels

leaking
-have air bubbles

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

-YesHPN No Q^]^
•1Y•U

Notes: Cac "s q l.i•r-s ^. SL-ko _ we ^ccc.'t-J o...(v 3 l,ws .

Sample Custodian/Laboratory: Date: l(q`Y,S^

Telephoned To: '4^(.e^ (^-(k On T•/q-75 By ^^. ;(lr

33

000Q14'i

O ^l Us^&



LOCKHEED MARTI/V

Sample Login
Login Review Checklist

Lot Number (- S) S(

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.

^'LF SUMMARY REPO^T

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?

Y^F NQ N/A Comment

- -

- -

- -

4
4- -

LOGIN CHAIN DE CUSTODY

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

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

SANIPLE

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

YES NO NLA Comment

X

- T

^F N_Q NIA Comment

*^ q.^^• 5a--
,ft^^ -

00001'7
i C(-14'ctr o

primary review signature date oodary [evtew signa[ure dao
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Lockheed Analytical Services
Sample Receiving Checklist
ClieatNr,me: - ( re( Job No. ^-S Coola ID:

p.gelof

COOLER CONDITION UPON RBCEIF1'

Tempereture of cooler upon rece3pt: S
vC

temperature of temp. blenk upon receipt:

Ya No • Commmh/Dbcrop.ociea

cupody seals intact

chain of cuuody praat

blue ice (or equiv.) preaam/frozen

rad survey completed

SANffLE CONDrrION UPON RECEIPr

Yes No • CocniumbADiscrependes

all bottles lebeled

eamplea intact

proper container used for sample typa

semple volume suffielent for enalysis

proper pra. indicated on the COC k

VOA't contain headtpeee

in iampla bi-phasic (if so,-iudiate sample ID'S):

MISCHLLANEOUSITEMS

Yes No • Commmh/DLctepaucia

samples with short holding Nma

aampla to tubconthct ^.'

ADDITIONAL COMMENTS/DISCR&PANCIBS

SEE C^I s

Completed by / date:

Seat to the client (dete/initials): . r^ Client't tiguature upon receipt

Notn:•^cmbclmefippnpMtol:9Pot+nydFSfepaetmlo-dleab'+ycamedpt-

Ns^jyplOYIOM<^,tJ^OfUfIDlrl(q{p4fUOJlYL^fl^6WrSel^tY(OL:^,..ry^-)fIIE i'

version 2.0 (11/11/94)



Lockheed Anal ytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richiand, WA

BOGFV2-

REPORT TYPE -

L5351-1
L5351-2
L5351-3
L5351-4
L5351-6

L5351-9
L5351-9
L5351-9

Water SCREENING -
Water 6010 ICP METALS-
Water 375.4 SULFATE -
Water 418.1 TPH-
Water SR-90 LAL-0196-

Water EDD - DISK DEL.•
Water INORG TYPE 2 RPT
Water RAD RPT TYPE 2-
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGFV2 jDate Collected: 12-SEP-95

Matrix: Water IDate Received: 14-SEP-95

Percent Solids: N/A

Constituent , - Un9ts Method Result ProJect Data Dafe LAS`- L'AS ^
"_ Reporting ouali4ier(s] AnatyzeG 8atqh^lb Sapq^le^;0,

. ,. . . . . . Llmit „'_ . . .. . , ,. :.

SULFATE mg/L 375.4 13. 5.0 25-SEP-95 27588 L5351-3

UUU02:1



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGFV2 Date Collected: 12-SEP-95

Matrix: Water Date Received: 14-SEP-95

Percent Solids: N/A

C6nstituent r Units^ Ifitethod ,,Resutt . .'PNajCct •..Data 0ilution Date LAS- LAS
;.. . . : Reportfng aual :- Analyxed Batch ID: Sample

t^mlt

CALCIUM, TOTAL mg/L 6070 25. 0.032 1 28-SEP-95 27707 L5357-2

MAGNESIUM, TOTAL mg/L 6070 4.9 0.050 B 1 28-SEP-95 27707 L5351-2
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LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID: BOGFV2 LAL Sample ID: L5351-4
Date Collected: 12-SEP-95 Date Received: 14-SEP-95
Date Analyzed: 26-SEP-95 Date Extracted: 25-SEP-95
Matrix: Water Analytical Batch ID: 092695-418.1
QC Group: 418.1 TPH 27753 Dilution Factor: 1

TRPH <1.00 1.00

(34y ()o34



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGFV2 LAL Sample ID: L5351-6

Date Collected: 12-SEP-95 Date Received: 14-SEP-95

Matrix: Water Login Numher: L5351

^,^.:^';ri.,G^st•7^V.2!#,t^?;.,., aPi',K^r^T^vSo'F3:..s.,:'ss.?c IF3.3:z.R'm,cE.'-i?..s`.^'^*3;i!,s.,s:^C:Txf?,S R v^G1R .^'^1•a^$^ir^,I1t2S,.

Total radio-strontium 20-SEP-95 SR-90 LAL-0196 27451 7.4 1.0 1.1 pCi/L

Page 2 000050
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PROJECT ^1^
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Notebook No. 05iir
Continued From Page-

Strontium Carrier Standardization

Strontium Carrier (10 mg/mL):

Use commercially available 10,000 jrg Sr/mL ICP Standard or equivalent. Alternately,
Dissolve 24.16 g of Sr(NO3)2 in water and dilute to 1 L in a volumetric flask with
water.

Calib if 1 Calib # 2 Calib # 3

Carrier plus
planchetwt. fD 0 ^2

Tare wt. of
planchet ^5^^^12 ^j.^,^Jg^^ ^p•^^Qg

Net wt. of carrier
added(mg) dd12^I 6 ^^2^5 ^•^ (^0 ^

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 desic ator
and weigh. S r. (^^,^ ^ 91'2t^$ (,JQa ^(Q faPi{ytal^aC^

a n" uk&k.( Ya.QL4-e^ ? m 1-5-15

AVERAGE Sr(N03)2 * STD DEV. = O- 0 123 1 ge

Expected mg of Sr(NO3)s = 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: t R I^ '^ ^ ^

Read and Understood By

Signed Date Signed

rk°Date

., ._.__..^.- ..^-.^.^.^..w..,^



100 ^.

PROJECT ^L

NotebookNo. 02-ob

Continued From Page -

Strontium Carrier Standardization & 1^--

Strontium Carrier (10 mg/mL):

Use commercially available 10,000 wg Sr/mL ICP Standard or equivalent. Alternately,
Dissolve 24.16 g of Sr(NO3)Z in water and dilute to 1 L in a volumetric flask with
water:

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

Calib# 1 Caiib*2 Calib# 3

Carrier plus
l h

6• Sj
et wt.p anc

Tare wt. of
i h ^•s^o9^g^/ 6•Lfp16 Y ,`. 5s62op anc et 9

d (m

fcarrier
add (m )

Q, pj217
NOMINEES

pl(^ 2 O. o//q4
e g

AVERAGE Sr(N03)2 ± STD DEV. _ 0 • O/( q 2. I ' o• 000 277

Expectedmg of Sr(N03)s - cer,t.value(=10mgofSr/niL) * 0.5 mL * 2.41

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

Initial and Date:_ (Q K1 3' b' 77

Continued on Paga

Read and Undentood By &61--"

- ^-R
Signed Date Signed



acAs
'1S

U.S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibratron Certificate

Description
rO"C9•1•i°iO1N'di0' Strontl.um-90 w.u.1.1.2 8.6 years I

^,. M,I .nw,l. 27 I I nano °w^•

94003-1

Measurement Activity of principal radionuclide

Klnitl MK M.In M this .MMiM

5.40 jj nano -- M Strontium-90

.towon«..nTM, April 1, 1994

Activity ot dauphtar rad"anudida

TM AntipN Mtwiry wa. M tM t.wrM IiM by

5.40 nano«+w

.r rh... s^rM ew^a. Yttrium-90

Total mass of this aehnion -

Approximately 5.0 ~'""

Method of measurmmnt '

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

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

Useful Life Tw rONOWnuclift kIG deCaWd thtomytt 0. 0 eMt rws ww e-M M..Mw w swst.t.v

v^h MwMMr u1M tae sMrisn .nwu eM be used NtM AUGUSt 1 99 4

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water.

000064
C- ^Z:; 3G,



Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides. if any, were estimated/known to be:

(1) . less than
equal to %I of the principal activity

(y) less than
equalto % of the principal activity

(3)
less

ual to r---%l 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.

Random Errors

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 qraatar than ! 0. 1%
(The 99.7% confidence limits are given by t(sm) where t is ofxainad from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic arrors (ditution, countinq, and
known uncertainty of the standard) is obtained by the saparata arithmetic summation of the
positiva and napatiw systematic arror (+ d- b' 1- T+aaa have been estimated not to aatnd

+3.8%or -3.8%

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted resuh from the true value. It is a combination of rardae error Iqsml at the 99.7%
confidanca Umits and the worst case estimate of the systematic arrors (+d. - a' 1
The overall uncertainty Is therefore calculated on the batis of +Et(am) +Q. -[t(sml +8]
and is of the quotad radioauiva conoarwation.

Decay Schemes This standardiation is based on the folioarbq assumptions of the principle nuclida, its

daughter nudidas and Impurities (no allowance for arror In thaaa apumptions 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 fysiw con0ant per gram of solution: Other components:
Composition
of Solution 30 micrograms strontium 0.1 M HCl

Preservative:

Remarks

Date Certificate Prepared April 26, 1994

Approval Signature .0

"'°iwd 1/8' 000065
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i INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: Vendor: -

i^ I ji4o p 3- ^Activity of Standard Received: uCi. .D. #Vendor

Weight of Standard Received (g): 5 0 g LAL I.D. 8: (152 1
Standard Activity lpCi/gl: X r0'' Ci/ N1ST Traceable ?

O
Halfiife in Years or Days: yrs Certificate X: qq 0 3
Reference Date: 4 ^1 Receiver's Name:

Date Received:

Balance Verification?:

Diluent Used: U•

a: Decay Corrected Standard Activity (pCi/g): 1^ 0 3

b: Weight of the Source Transferred (g): _AJ11-0

c: Total diluted weight (g):

J: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCi/g) (a • b/ C 1:

: Calculated Denaity of Solution (glml) [c / dl:

Activity of Dilution by Volume (pCi/mU to • fl: t 36'

Dilution Logbook I.D. +f: ^

Prepared By: Preparation Date:

Reviewed By: Review Date: 6^3 o^y y

Purity/Cross Check Rerformed By: Check Date:

Signed Data Signed 00 v Date



4 Notebook No.
o• ; r 1 Continued From Page -

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

11 Dilution Source Information I

Isotope:

(t'.ef . 4•1-1^
arent Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook I.D. x:

Balance Verification?:

Diluent Used:

Sr - g'C)

ACS2R-1

CPA- 9^00 3

li^2S

^•/MNcI

' Diluent:

•Density of diluent (g/mU:

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

1: Total Volume of Dilution:

e: Activity of Dilution ( a • b/ c1:

Activity of Dllution ( a • b / d):

Dilution Logbook I.D. /:

o.^Mk^c.l

^36 • ^t^ vG:/n^L

S• O O I C^ a

l00•20

nl IA
-T • )

26•78 0^ ,

g#-677-qq -1

Prepared By: ^ W Preparation Date:

Reviewed By: Review Date:

If the diluent remains unchanged from the diluent ussd.for the dilution source, then a weight

can be oerformed without a densitv conversion. If the dduant chanaes. a weiohted otooonic

Signed Date

3-Z -7S'

3 3 yr

on of a volume unit source

sity c version is ne ssary.

Date yr
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