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Lockheed Fnvironmental Systems & Technologies Co. "^^^^^^
Lockheed Analytical Services U
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facshnile 702•361-8146

LOCKHEED

July 31,,1995
9

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.:
BHC Document File No.:
SDG No.:

/^v

^ ^19

fizEZ
L4838
Q400000-B
B95-067
0629596
242
LK4838

MART/N

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 29 June 1995.

The temperature of the cooler upon receipt was 4°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.

Release of this data report has been authorized by the Laboratory Director or the Director's
designee as evidenced by the following signature.
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Lockheed Analytical Services Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.i242
SDG No.: LK4838

" 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,

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control
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Lockheed Analytical Services Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

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 LK4838 and analyzed in batch 629 bh for selected

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

Client ID LAL # Method

BOG079 L4838-5 DUP, MS 180.1 Turbidity

BOG079 L4838-3 DUP, MS 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate and Sulfate

BOG079 L4838-7 DUP, MS 350.1 Ammonia

BOG079 L4838-4 DUP, MS 353.2 Nitrate-Nitrite-Nitrogen

BOG079 L4838-6 DUP, MS 9030 Sulfide

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.

Kay McCann July 10, 1995
Prepared By Date
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Lockheed Ana/ytica/ Services Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

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

• One water sample was received in good condition on June 29, 1995 and logged in as
L4838.

• The samples were prepared as LAS Batch 629BHT and analyzed for selected analytes
as requested on the chain of custody. Sample BOG079 (L4838-2) was used for matrix
spike and duplicate and serial dilution. All data flags due to the performance of the
above-mentioned QC are associated with every sample digested with this batch.

Holding Time Requirements

All samples were analyzed within the method-specific holding times.

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI

Prepared By

7/31/95

Date
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Lockheed Analytical Services Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

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

• One water sample was received in good condition on June 29, 1995 and logged in as
L4838.

• The samples were prepared as LAS Batch 629BHD and analyzed for selected analytes
as requested on the chain of custody. Sample BOG080 (L4838-22) was used for
matrix spike and duplicate and serial dilution. All data flags due to the performance of
the above-mentioned QC are associated with every sample digested with this batch.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times. -

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI

Prepared By

7/31/95

Date
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Lockheed Ana/ytica/ Services Log-in No.: 14838
Quotation No.: Q400000-B.

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control 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, matriic spike sarriples, duplicate samples.

Holding Time Requirements

All holding times were met.

Chemical recoveries and MDAs can be found on the preparation and calculation spreadsheets,
respectively, of the attached raw data for each method.

Analytical Method Gross Alpha Beta

The gross alpha beta analysis was performed using Standard Operating Procedure (SOP), LAL-
91-SOP-0060. AII samples were analyzed in workgroup #24940. No problems were
encountered during preparation or analysis. All QC criteria were met and no reanalyses were
performed.

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. All samples were
analyzed in workgroup #24941. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses were performed.

Analytical Method Technetium-99

The technetium-99 analysis was performed using SOP, LAL-91 -SOP-01 69. All samples were
analyzed in workgroup #24944. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses were performed, with the following
exception: The low LCS tracer chemical yield was elevating the LCS recovery out of limits;
therefore, the average batch chemical yield was used, preventing an out-of-limits LCS.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. All samples were analyzed
in workgroup #24943. No problems were encountered during preparation or analysis. AII QC
criteria were met and no reanalyses were performed.

n^^



, Lockheed Analytical Services

Analytical Method Uranium Isotopic

Log-in No.: L4838
Quotation No.: Q400000-8

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

The uranium isotopic analysis was performed using SOP, LAL-91-SOP-0108. All samples
were analyzed in workgroup #24942. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses were performed.

Yvonne M.Jacobv
Prepared By

July 26, 1995
Date
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Lockheed Analytical Services
DATA QUALib'IERS FOR INORGANIC ANALYSES

[Revised 08/28/921

For T7se on the AnalyticaLI)atti Repolrttng;.^ornis

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 flie`QC Dafa Reporting Forms

a' 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.

' Used as footnote designations on the QC summary form.

n1z



° Lockheed Analytical Services
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised 08/28/921

For`Use on:ttte AtialytD!ata,Reporling Eorms

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 (MDA).

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.

`^or Use On t^ieQCData: Reportinig 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.

i Used as foot note designations on the QC summary form.
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Control #: 95-0040

'Sample Disposition Record Revision #:
Date Initiated: 07/05/95

Section 1- BACKGROUND
SAF #: B95-067
OU: 100-HR-3
Project ID: 100-HR3 LFi
Task ID: 6
Sampling Event: 100-HR-3 Groundwater Sampling-Phase 1
Laboratory: Quanterra/Lockheed
Project Coordinator: R. C. SMith
Task Manager: R. E. Peterson

Section 2 - SAMPLE INFORMATION
Number of Samples: 4- Qunaterra; 2 - Lockheed
ID Numbers: Q - BOG041, B0G042, B0G077, BOG078; L - B0G079, BOG080
Matrix: Water
Collection Date: 06/27/95

Section 3 - ISSUE
Class: Validation Direction
NCR Number: N/A
Type: Temperature Excursion
Description: Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees
Celdus.

N/A

NCR Validation (Print/Sign) Date

Section 4 - DISPOSITION

Type: Use As Is
Description: With concurrence from R. E. Peterson, task lead, proceed with analyses and document
excarsion with this SDR.

R (' Cmith/ ^ /9S

Project Coordinator (Print/ ) Date

R F. Pa4arcnn

Task Manager (Print/Sign)

iv/A

Date

QA (Print/Sign) Date

Section 5 - INSPECTION (Issue Class: Nonconformance Only)
Inspection Number:
Inspection Results:

N/A •
014

Inspector (Print/Sign) Date



[95] FOom: Kenneth F Trapp at "WHC279 6/28/95 4:07PM (1762 bytes: 1 ln)
To: Robert C (Clay) Smith at -WHC321
cc: Kenneth F Trapp, David A St John
Subject: Samples Out of Range in Temperature.
------------------------------- Message Contents,------=---------------

Text item 1: Text 1

Dear Clay,

All the samples stored in Refrigerator 3 at 4701-C were exposed to out
of range temperatures for a 12 hour period, from 2000 on June 27 to
0800 on June 28. The temperature ranged between 7C to 8C. Here is a
list of the affected samples by SAF:

B95-067 (100-HR-3 Groundwater Sampling, Phase 1)

BOG041 Quanterra
B0G042
B0G077 "
B0G078 "
B0G079 Lockheed
BOG080 "

Only the analysis for Anions, N02-N03, Turbidity, Sulfide, and Ammonia
are temperature dependent.

B95-077 (100-HR-3 Groundwater Sampling - TPH)

B0G790
BOG791
B0G792
B0G793

TPH is temperature dependent. Shipped to Quanterra.

695-078 (116-8-5 Crib)

116-B5A-10
116-B5A-12.5
116-BSA-14.5
116-65B-10
116-B5B-12.5
116-B5B-14.5
116-B5C-6
116-B5D-10
116-BSD-12.5
116-65D-15
116-B5H-10
116-65H-12.5
116-B5H-15
116-B5G-10
116-B5G-12.5
116-B5G-15

All of these samples are temperature dependent. Shipped to FAST. ^ 1^



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln01)

Jun 29 1995, 01:57 pm

Login Number: L483g
Account: 596 Bechtel Hanford,'Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4838-1. . . BOG079
temp 4; SAF# B95-067
Location: RFGO1-07B
Water 1 S SCREENING

27=JUN-95 29-JUN-95

Hold:24-DEC-95

03-AUG-95

Ii4838'=2 BOG079
temp 4; SAF# B95-067
Location: RFG01-07B
Water 1 S 6010 ICP METALS

B0G079
temp 4; SAF# B95-067
Location: RFG01-07B
Water 1 S 300.0 CHLORIDE
Water 1 S 300.0 FLUORIDE
Water 1 S 300.0 NITRATE
Water 1 S 300.0 NITRITE
Water 1 S 300.0 PHOSPHATE
Water 1 S 300.0 SULFATE

L4838-4 ..' BOG079
temp 4; SAF# B95-067
Location: RFG01-07B
Water 1 S 353.2 NITRATE

27-JIIN-95.29-JUN-95 03-AUG-95

Hold:24-DEC-95

27'-JUN-9S 2:9-JUN-95 ,03-AUG-95

Hold:25-JUL-95
Hold:25-JUL-95
Hold:29-JUN-95
Hold:29-JUN-95
Hold:29-JUN-95
Hold:25-JUL-95

; ' . 27-JUN-95 2'9-JUN-95

Hold:25-JUL-95

03-AUG-95

L4838-5 ,^11-11B0G079., 21-01N-4'5'' 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: RFGO1-07B
Water 1 S 180.1 TURBIDITY Hold:29-JUN-95

h4838=6.._* .;. BOG079> .. 27.-JUN-45: 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: RFG01-07B
Water 1 S 9030 SULFIDE Ho1d:04-JUL-95

L4838-7 80G079 ..;ZT-JUN-95'29-JUN-95
temp 4; SAF# B95-067
Location: RFG01-07B
Water 1 S 350.1 NH3/N Hold:25-JUL-95

L4838.-8 BO'G07'9, 29-JUN-95
temp 4; SAF# B95-067
Location: 157
Water 1 S GR ALP/BETA LAL-0060 Hold:24-DEC-95

03-AUG-95

03-AUG-95

Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Jun 29 1995, 01:57 pm

Login Number: L4838
Account: 596 , Bechte7. Hanford,'Ind. * Richiand, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Water 1 S SR-90 LAL-0196 Hold:24-DEC-95
Water 1 S U-ISOTOPIC LAL-0108 Hold:24-DEC-95

L4838.-9'. '900079 ..: 27-JUN-95 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L'4838-10 B0'G079. . 27-JUN-95 29-JLJN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L4838-3T BOG079 2
1
7-JUN-9529-JUN-95 03-AUG-95

temp 4; SAF# B95-067
Location: 157

?i4838:-12t.', ;BOG079 .. 27-JUN-95 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L4838-13 , B,OG07Q', 2,7-.TUN-9;5 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L4838-14'= ' : $'0G073 27-JUN-95 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157 '

L'4838-15 B'OG079 27=JUN-95 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L48:38-1.6 B0G079 27-JUN-95 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

I14838-17 B0G079 27-JUN-95 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067 .
Location: 157
Water 1 S TRITIUM(H3) LAL-0066 Hold:24-DEC-95

.L4$38^18' BDG079 27'-JUN-9:5 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067 .
Location: 157
Water 1 S TC-99 LAL-0169 Hold:24-DEC-95

Page 2
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Jun 29 1995, 01:57 pm

Login Number: L4838
Account: 596 Bechtel Hanford,.Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4838-19 .:.., S0G079 27'JUN-95.2,9.-JUN=95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L483.8-20 $OG079:;.27-JIJN-,95 Z9-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L483:8-21 „,;.. B0G079. 27,-JUN-95:29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L4838=Z2 SOG08'0: 27-JUN=9:5: 29-JUN-95. 03-AUG-95
temp 4; SAF# B95-067
Location: RFGO1-07B
Filt H20 15 S 6010 ICP METALS Hold:24-DEC-95

L:4838o-23 REPORT T.YPE,; 24;=JUN=9,5;,29-JUN-95 03-AUG-95
SAF# B95-067
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 4A RPT
Water 1 S RAD RPT TYPE 4F

Page 3

Signature:

Date: 01.°
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Radioactive Material Screening Worksheet

Job Name

Sample Solid or Time

at

^

-^S

-Cl O
IV
n

RDL lsoill"< Alpha Beta

uCilgm <- 5.89E-05 1.60E-04
RDL (liquidl " Alpha Beta

uCil m,`-..^,. 5.89E-07 1.60E-06

a 1 13 1 a I f3 1 a

Analyst's Signature:

Review Signature:

-^

6/29/95
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cIIEoE IBechtel Hant•ord, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ^ k;e^ws
aroundta Turn

q Priority
Collector Company Contact Telephone

^ Normal
It. E. Peterson (509) 372-9638

Project Designation Sampling Location SAF No.

100-IIR-3 Groundwater Sampling, Round 9, Phase 1 100 H B95-067

Ice Chest No. Field Logbook No. Method of Shipment -

9 FL - /V/d' Federal Express

Shipped To Offsite Property No. Bill of fading/Air Bill No.

Leekheed q -0-0;a - D
Possible Sample Hazards/Remarks Preservation

HNO, Coo14°C HisO, Cool4°C *t HzSO, IINO, Cool4°C HCl Cuo14°C

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

No. of Container(s)
I 1 1 1 1 1 9 1 4 1

Special Handling and/or Storage
Volume

Maintain samplings between2°C and 6°C. 500mL 500mL 500mL 250mL IL . IL IL 500mL IL 20mL

ICP A010°` 0(^)- NOi - NO, 1ltrbidity Sulfide Artutmnia Or- A11ba. Ttitium Tc_99 Activity
Metals F. Cl, SD" cr°" >tea'

8can
SAMPLE ANALYSIS (Unfdter-

NO,, NO,,
pp.

Sr-90,
U-235n38

ed)

Sample No. Matrix* Date Sampled Time Sampled

Buc079 L'- 6• a^"s \r

CHAIN OF POSSESSION Sign/Print Names
SPECIAL INSTRUCTIONS

1 ZMe+NaOH

r.rrvu•

s = s°h
Relinquished By 4(,-. ,ZZ,, DatePlime R By as ^ seawrni

, , Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA sL = stm e[ , ).' / / 1 y
180 1 i b d f i i Th di f l ERC C k

a
W

Relin is y Datel'ISme

l
1 Ko

Received Date^me
. s e ng requeste or omtat on on en y. ontractor ac nowle ges that : W.I.u

o

^--- a a
the 48-hour holding time will not 11e met.

A =Au
Ds = n s

efinquialled By at tme Received By Daterrime ! i^(" / " ./The K^ri D or
mm aa,

DL= Drvm C'pu a.
T

7^Gh

= Tiasue
^t'

Date^meuished Bli Received By DatefCttne dKr^j
^

ynqRe
l5um ie^. - ^X eoa

LABORATORY DateflFmeReceived By Title

SECTION
/

4.^j/tl-1 ..- h.-,f^- •Z, -YS O rl^+ '
xzfINAL SAMPLE ' sposal Method Disposed By Dale/15me

DISPOSITION

F^



Page 2 of2

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Tumaround

11 Priority
ColleGOr j^

•[^•22p

Company Contact
R. E. Peterson

Telephone

(509) 372-9638
E Normal

Project Designation Sampling Location SAP No.

100-HR-3 Groundwater Sampling, Round 9, Phase 1 100 H B95-067

Ice Chest No. Field Logbook No- Method of Shipment

lU /d Federal Express

Shipped To
Lockheed

OH'site PmpeGtt•y No.
/ •' 0" ^ (JI("

Bill of Iading/Air Bill No3. , ,^

Possible Sample Hazards/Remarks
Preservation HNOy

Type of Container G

- No. of Container(s) i

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

Volume
500mL

ICP
Metals

SAMPLE ANALYSIS (F1ltereA)

Sample No. Matrix* Date Sampled Time Sampled

Bocoao w 6•^>- 9 O^ 3^

CHAIN OF POSSESSION Sign/Print Names
SPECIAL INSTRUCTTONS M.lrk•

S > Soil

Relinquished By DatelYime

Art- Zz. F 6- -) /L4i

Recejye^By Da eU1(7^-^

- ,z^ 6 tic
Refer to Activity Scan listed on page I of 2.

,t7*j -
SE - Sraimrnl
So = SnlidsL - SMa.

Reli ' ed By Date^me

6 z ll
Received B Date/rme

rthP 5u^^ I^5 vyer^ ^^^5ed cu^^r ^
d- // ^

0= o4`rA=Alr
DS . Dnun Sol'Ws

elin uis e Da^meq Received B Date/75meY
-^ 7

'[^'/j7,INJ^'(i/'j^1IQ^J ^/L%[^l^I^I J.aC Gyd DL =Dwnl:xplds

n

J
(-
^ .

T e wveT
WI= WiP.

elinquished By Daterrime Received By Dateftime - l^ %jGlA/Ji - L=Ltwa
V ^ ves•t•am
x = oa.r .

LABORATORY Received By nrt Title I Date/Time

SEC7TON A171C711U
'a i+- (,p^^`'(•^! G`fv3

FINAL SAMPLE posal Method Disposed By Date^me -is
DISPOSITIONN - -

tV



Page 2

WELL LISTED IN THE 1995 100-HR-3 ROUND 9 SAMPLING

199-H3-1
199-H4-10
199-H4-13
199-H4-15A
199-H4-15CS
199-H4-16
199-H4-17
199-H4-45
199-H4-46
199-H4-47
199-H4-48
199-H4-49
199-H5-1A
199-H6-1
199-H4-3
199-H4-4
199-H4-5
199=H4-6
199-H4-11
199-H4-14
199-H3-2A
199-H3-2C
199-H4-12A
199-H4-12C
699-96-43
699-97-43

h

022
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Environmental
Restoration ERC TeamContractor

Interoffice Memorandum

Job No. 22192
Wenm Rupm^ R.Trc& NO
CQd: N/A
OU: I00.®43

1SD: N/A

E6A: N/A

Sffijat Ca7s: 500

'ro: W. S. Thompson N3-06 DATE:

ccPM: R. L. Biggerstaff H4-91 FR°NE

soa>ECT: 1995 Round 9 sampling for 100-HR-3

June 13, 1995

S. K. De Mers ^^
Radiological Contro s
N3-06/376-2764

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of

samples taken from the attached list of wells.

All except one of the wells listed in the attachment were reviewed for radiological content based

on the previous 4 years of sampling data. No well listed has a R activity in excess of 100,000

pCi/1 (<.1 uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1

(<.01 uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm

D.O.T. limit). The highest activity in recent samples is 773 pCll1,Q and 50 pCi/1 a.

The remaining wells are in locations that do not provide a credible path whereby they could

become contaminated at the above listed levels.

Radiological monitoring during sampling will only be required if the wells are located in

radiological areas or if the wells themselves are labeled with radiological stickers.

Monitoring requirements for down hole work such as pump removal will be determined based on

the history of each well on a case by case basis.

skd
^

024

00 1_^ J-l (o



WHC-SOW-93-0003
Revision 4

SAMPLE CHECK-IN LIST

Date/Time Received: /O'Wp SDG/: N^-

Work Order Number: ri1K SAF l:

Shipping Container ID: ga^l ^IT- Chain of Custody # A/1A

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

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

3. Sample temperature L/ ^G

4. Vermiculite/packing,materials is Wet [] Dry p]

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

6. Sample holding times exceeded? Yes [' ] No d]

7. Samples have:
tape hazard labels

=Zcustody seals =appropriate sample labels

8. Samples are:
X in good condition leaking

broken , have air bubbles

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

Yesw No [ ]

Notes:

Sample Custodian/Laboratory: ^S Date: Ct -2y-9S

Telephoned To: On By AVfLn^l M,/l.f•

33
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LOCKHEED MART/Al

Sample Login
Login Review Checklist

Lot Number lL ySX

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 component's 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?

LOGIN CHAiTI 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 CHECKLIST

YES N(Q.. N/A Comment

Y - -

L

X

YES N/A Comment

X - -

- - -Y

YES NO l,y(A Comment

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

41)ILV-,. AZI . 7 167
primary review signature date seconda review signature

02F
G-^
date
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Lockheed Analytical Services
Sample Receiving Checklist
Client Name: RX,L(,,,,' - Job No. L14 0 1 Coolor ID:

Page I of

COOLER CONDITION UPON RECEIPT

Temperature of cooler upon receipt: - 4.

temperature of temp. blank upon receipt: .

Yea No • Commmti/Discropanciu

custody sCal/ hllaet

chain of custody present

blue ice (or equiv.) praredfrozen

rad survey completed

SAMPLE CONDITION UPON RECEIPT -

Yes No • CommmlaJDlaciepanetw

all bottlu labded

semplu intact

proper container used for sample type

sample volume suflicient for analysis

proper pres. indicated on the COC

VOA's contain headspace ^^ .

are samplu bi-phssic (if so, indicate sample ID'S): /t-"

MISCELLANP.OUS ITEMS

Yes No • Commmta/Diacrepaeiu
samples with short holding times -

samplec to subcontract

ADDITIONAL COhqNENTS/DISCREPANCIES

Completed by / date: (R -

Seat to the clieat (datrliolmeJs): ^t Climt's signature upon roceipt:

Naer^aemudr8oypropttataGS'Ro(yU'dirnjp+a.hrmoodkUj' +poarxcipt

••=y7auomvfowrBLiafe®aNaesoOrrmmrLfies6ciUctorBartypfap riNaLStM I61-DlI6

Q

N
,1

nz.,version 2.0 (11/11/94)
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Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richland, WA

B0G079 - L4838-1 Water SCREENING
.L4838-2 Water 6010 ICP METALS-
L4838-3 Water 300.0 CHLORIDE-
L4838-3 Water 300.0 FLUORIDE -
L4838-3 Water 300.0 NITRATE ,
L4838-3 Water 300.0 NITRITE-
L4838-3 Water 300.0 PHOSPHATE-
L4838-3 Water 300.0 SULFATE-
L4838-4 Water 353.2 NITRATE -
L4838-5 Water 180.1 TURBIDITY-
L4838-6 Water 9030 SULFIDE -
L4838-7 Water 350.1 NH3/N-
L4838-8 Water GR ALP/BETA LAL-
L4838-8 Water SR-90 LAL-0196 -
L4838-8 Water U-ISOTOPIC LAL-O
L4838-17 Water TRITIUM(H3) LAL-
L4838-18 Water TC-99 LaL-b169 -

BOG080 - L4838-22 Filt H20 6010 ICP METALS-

REPORT TYPE - L4838-23 Water EDD - DISK DEL -
L4838-23 Water INORG TYPE 4A RP
L4838-23 Water RAD RPT TYPE 4F

028
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOG079 Date Collected: 27-JUN-95 .

Matrix: Water Date Received: 297JIIN=95 , .'

JPercent Solids: N/A ^ - ^

Const^tuent
°,. ..., ...; .

.. ,. ,... .,....

Units

... .

Method

. .:....

Result

:::. ,
....:....

Project
Reporting

Limit!.......... .

tlata.,
ouattfier(s7

,:
,:.,

Date
Analyzed, .,

,. : .

U.S
'Batcll^i0..:.

....:,, ,,.

LAS
SampleJtD. :.

... .

Turbidity NTU 180.1 0.61 N/A 29-JUN-95 24771 L4838-5

Chloride mg/L 300-0 5.6 0.020 29-JUN-95 24769 L4838-3

Fluoride mg/L 300.0 0.27 0.10 29-JUN-95 24772 L4838-3

Nitrate-N mg/L 300.0 3.0 0.020 29-JUN-95 24766 L4838-3

Nitrite-N mg/L 300.0 < 0.002 0.010 U. 29-JUN-95 24767 L4838-3

Ortho Phosphate mg/L 300-0 0.034 0.10 B 29-JUN-95 24768 L4838-3

Sulfate mg/L 300.0 32. 0.10 29-JUN-95 24770 L4838-3

Artmonia Nitrogen mg/L 350.1 < 0.020 0.050 U 06-JUL-95 24789 L4838-7

Nitrate-Nitrite-Nitrogen mg/L 353.2 3.3 0.050 05-JUL-95 24790 L4838-4

Sulfide mg/L 9030 < 1.0 3.0 U 01-JUL-95 24793 L4838-6

03C
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Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

Description .. Yes No Comments

Completeness Review
1. Was required method/SOP followed7

/

2. Are all raw data available and labeled properly ( e.g.,
methods used, units, sample IDs, dilution factors, reruns)?

^

3. Are all nonconformities in the raw data noted and/or
explained?

^

4. Were all the client samples analyzed for all constituents
and QC as specified on the LAL Bench Sheets?

Data Quality Assessment
5. Were samples properly preserved and analyzed within the

method-specified holding time?

^

6. Are instrument calibration criteria met?

7. Are initial and continuing calibration verification data
(bracketing the samples of Interest) within criteria?

3

8. Are bracketing initial and continuing calibration blank data
within criteria?

/

9. Are matrix spike and/or matrix spike duplicate ( if required)
recovery data withiq criteria?

/

10. Are method blank data within criteria?

11. Are duplicate precision data within criteria? 3

12. Are laboratory control sample data within criteria?

' 13. Has spike verification been performed adequately? LAL ID(s):
LA f3g-3

SV /niBa/s:

14. Has the status been updated in the ACS?

Notes and comments:

Analyst's Signature/Date Secondary Reviewer's Initials/Date
064

e..r.a 0so2.94 Haa.:«.nwwe.a,.k.re



Lockheed Analytical Laboratory

Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

Analyst Name (Piin Analysis Date: pb w

Client(s) Name: LAL Batch ID: {o'Z .•1Q^`,'
_,..:

Metfrod No: 3S6.1 Instrument:

,.
Description Yes No

, .... . ,
Commenta

.', . .. .

Completeness Review
1. Was required method/SOP followed?

2. Are all raw data available and labeled properly (e.g., ^

methods used, units, sample IDs, dilution factors, reruns)?

3. Are all nonconformities in the raw data noted and/or
explained?

4. Were all the client samples analyzed for all constituents
and QC as specified on the LAL Bench Sheets?

Data Quality Assessment
5. Were samples properly preserved and analyzed within the

method-specified holding time?

6. Are Instrument calibration criteria met?

7. Are initial and continuing calibration verification data

(bracketing the samples of interest) within criteria?

8. Are bracketing initial and continuing calibration blank data
within criteria?

9. Are matrix spike and/or matrix spike duplicate ( if required)

recovery data withir) criteria?

10. Are method blank data within criteria?

11. Are duplicate precision data within criteria?

12. Are laboratory control sample data within criteria?

13. Has spike verification been performed adequately? LAL /D(s): SVP lnitia/s:

L4t^3^s^

1d. Has the status been updated in the ACS?

Notes and comments:

RwYM Gt02-M

Secondary Reviewer's Initials/Date 1 5
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SULFIDE

Method: 9030 Reactive, Totat
Batch: 629-fw1, 629-bh

Q.C. Standards:

True Value of LCS = 7.96 mg/L from 1.00 mL stock #95136 at 796 mg/L.
True Value of ICV $ 11.34 mg/L from 1.50 mL stock #95298 at 756 mg/L.
True Value of CCV = 19.9 mg/L from 2.50 mL stock #95136.
True Value of MS = 3.98 mg/L from 1.00 mL stock #95136 diluted to 200 mL.

Calculations:

Suifide (mglL) =[(A•B)-(C•D) * 16,0001 / mL sample * 4

Where:
A = mL iodine added;
B = normality of Iodine;
C = mL titration;
D = normality titrant;
4.= The dilution factor from the reactivity part of the analysis

(50 mL sample to 50 mL of scrubber soiution, then diluted to 200 mL)

Suinde (mglkg) =[(A•B)-(C'D) ' 16,000] / g sample * 1.333

Where:
A = mL iodine added;
B = normality of Iodine;
C = mL titration;
D = normality titrant;

Anatyst: Mike Nys
Analysis Date: 7/1/95

1.333 = The correction factor from the titrimetric part of the analysis
(final volume of scrubber solution is 200 mL, but only 150 mL

146
is used for the sulfide analysis [200/150 =1.333].)

Sample Analysis:



Standardization of Thiosuifate:

Wt KI03'(g / Votume :-:1iilCs usett. = Wt. K103 used
1.0123 100.0 1.0 10.010123

Titration:
mPs Ave:. : > Thiosulfafe

11.40 11.400 Normatityc
11.40 0.02489

11.40

Standardization of Iodine:
10.00 ml

Titration:
ml'.s. Ave. todine .
10.05 10.050 Normality:
10.05 0.02502
10.05

147



Lockheed Analytical Laboratory

Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

Descrtptlon Yes ' No Comments

Completeness Review
1. Was required method/SOP followed?

2. Are all raw data available and labeled properly (e.g.,
methods used, units, sample IDs, dilution factors, reruns)?

3. Are all nonconformities in the raw data noted and/or

explained?

4. Were all the client samples analyzed for all constituents
and QC as specified on the LAL Bench Sheets?

Data Quality Assessment
5. Were samples properly preserved and analyzed within the

method-specified holding time?

6. Are instrument calibration criteria met? ^

7. Are initial and continuing calibration verification data

(bracketing the samples of interest) within criteria?

8. Are bracketing initial and continuing calibration blank data
within criteria?

^

9. Are matrix spike and/or matrix spike duplicate (if required)

recovery data within criteria?

^

10. Are method blank data within criteria?

11. Are duplicate precision data within criteria?

12. Are laboratory control sample data within criteria?

13. Has spike verification been performed adequately? LAL /D(s):

^1t$3

SVP /nitia/s:

r'ctt

14. Has the status been updated in the ACS?

Notes and comments:

11µq GC41•N

Ot ^/T/y5
Secondary Reviewer's Initials/Date f -1



CLP

l CLIENT ID'NO.
INORGANIC ANALYSES DATA SHEET

BOG080
Lab Name: L.A.S. _ Contract:,BECHTEL HA

Lab Code: LOCK Case No.: 629BHD SAS No.: SDG Na.: LIC4838

Matrix (soil/water): WATER Lab Sample'ID: L4838 22_

Level (low/med): LOW_ Date Received: 06/29/95

% Solids: 0.01

Concentration Units (ug/L or mg/kg dry weight),: UG/L_

CAS No.' Analyte Concentration C Q

7429-90-5 Aluminum 29.0 U
7440-36-0 Antimony_ 58.0 U
7440-38-2 Arsenic_ 98.0 U
7440-39-3 Barium 25.8 B .
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 5.0 U
7440-70-2 Calcium 43400
7440-47-3 Chromium 9.1 B
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 3.0 U
7439-89-6 Iron 13.7 B
7439-92-1 Lead 56.0 U
7439-95-4 Magnesium 10300
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 15.0 U
7440-09-7 Potassium 4960 B
7782-49-2 Selenium 108 B
7440-22-4 Silver 4.0 U
7440-23-5 Sodium 14800
7440-28-0 Thallium 50.0 U
7440-62-2 Vanadium 10.0 B
7440-66-6 Zinc 4.0 U

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

M

P
p
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

Texture:

Artifacts:

FORM I - IN
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CLP

1 CLIENT IDNO.
INORGANIC ANALYSES DATA SHEET

BOG079
Lab Name: L.A.S. Contract: BECHTEL_HA

Lab Code: LOCK Case No.: 629BHT SAS No.: SDG No.:LK4838

Matrix (soil/water): WATER Lab Sample ID: L4838-2

Level (low/med): LOW Date Received: 06/29/95

% Solids: 0.0.

Concentration Units (ug/L or mg/kg dry weight).: UG/L_

CAS No.- Ana•lyte

-

Concentration C Q

7429-90-5 A um 31.9 B
7440-36-0 Antimony 58.0 U
7440-38-2 Arsenic_ 98.0 U
7440-39-3 Barium 27.0 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 5.0 U
7440-70-2 Calcium 42800 _
7440-47-3 Chromium_ 14.5
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper_ 3.0 U
7439-89-6 Iron 144
7439-92-1 Lead 56.0 U
7439-95-4 Magnesium 10600
7439-96-5 Manganese 5.3 B
7440-02-0 Nickel 15.0 U
7440-09-7 Potassium 4980 B
7782-49-2 Selenium 87.0 U
7440-22-4 Silver 4.0 U
7440-23-5 Sodium 15300
7440-28-0 Thalliuu 50.0 U
7440-62-2 Vanadium 10.5 B
7440-66-6 Zinc 7.6 B

Color Before: COLORLESS

Color After: COLORLESS

Clarity Before: CLEAR_

Clarity'After: CLEAR_

Comments :

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

Texture:

Artifacts:

FORM I - IN
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Lockheed Analytical Laboratory
Metals Analytical Data

Technical Review Checklist
(Analyst) ^

Analyst Name (Printl: ^/Liitdnner Instrument: 7J4 /cP 6JE Method: BaJo

Batch Number Client Name Code Comments ae,.h sii..t
. intluEtl YM

ACS
ueeSrae YM

706cos ( D./^e.oNS)- o,t' or n/a Y Y

'J06 tl 13L, If 1^vrnoles). /0 K306 6- Z'v / ,111 ES7' QE u/REa ^

629617 T Bechfe/ an ord . Jnc Y y

62Sbh 0 ' " " 1' Y

COOE ANOMALY

10 Prep Blank data was not within criteria
11 Laboratory Control Sample was not within criteria
12 Duplicate Precision was not met
13 Matrix Spike recovery was not within criteria
00 Ot h e r

Dasrription Yes No Commsnts

Completeness Review
1. Were the standard operating procedures (SOP) followed? Vf

2. Are all raw data available and labeled properly ( e.g., methods used,

units, sample IDs, dilution factors, reruns)?

3. Are all abnormalities in the raw data noted and/or explained?

4. Were all the client samples analyzed for all constituents and OC as ^
specified on the LAL Bench Sheets?.-._, -

Data Quality Assessment
5. Was the sample properly preserved and analyzed within the method-

specified holding time?

6. Were the instrument calibration criteria met?

7. Are the initial and continuing calibration verification samples data ^.
bracketing the samples of interest within criteria?

8. Are the bracketing initial and continuing calibration blank data within
criteria?

' 9. For lCP Only.• Are the interference check standerd recovery data within
criteria?

Notes and comments:

J3 P6 I/69J: f^,r 0) P6 ( 22Y.) Our to aamP/e (es[uie ^mcd.rm) b Now•un, u^m.f

J0,1 f7rrJ+ S%ank '.^06pp6 ^,v

/ certi/y to the beat of my /mow/dpe, that the data srs aceeptab/e and in comP/isnee with the 46oratory poYeiss and d7ent ieqtuests,

except as noted above.

4C s/5LF,
zU7Anatyst SignaturelDate Sec dary Revlewer Initials/Date

^o- t% Lino:.re^ ^: S. tk.Ta.»^,Jr



^la+cJrbee^o'

ICP RUN LOG

DQte: /2 ^/-/ 95 Stort TFine: l6s8

AI1QlySt: c/ L/ndner End rUnE: 2232

Sensilivily Check (io ppa ba / io ppw a): 2. 3e

ICP FFIe Folder: Jss/9 ^e . Oa^

¢C REFERENCE PAGE: 906

BATCS # COMWNTS

7O6 cd5 /D//Ut/CN9/ Q/'6r "/d - C6MP/ite,

706 /f Qed.9est Re u/red ^ e06pp6 Zn .n Prep b/ariL

6296h T OR

6296hp aK •- C./.np/ete

ANALYST: DATE: 95

The rample load•uq Afatr an kept in a 3-rin` binder next to the inrtrament and will be bound at needed.

BEVIEWER DATE:

LAL-95-LOG-0733

Page 000147 202
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^

^

^

^

^

^

^

^

^

^

^

^

^

^

^

^

^

r

ICP RUN LOG - QC REFERENCE PAGE

306

SOURCE LOT NUMBER PREPARATION
DATE

EXPIRATION
DATE

ICV ulrr/ew^ :< <. 9so<;6A ^ v lo/ 1/9s

LHICV H18T 6118 Z 5/ 1/96

CRI /n : nwie V<nru.<s' 9SIIB /Z9/ 9 1 96

ICSA /t 41012'16qIT - 4/1 /96

ICSAB " 910 l E'i 5433 - / 1/95

STD A 45062. T/9s 4/ /95

STD B ^ 95073943 7 /c/95 q 1 45

af zd. savice.

SPIBEA vso~y aoi9s 9 1/9s

SPIgFi B plncn.n-^ew^.Asscc. 910l976O27 - s /i&%46

SPI%EC ^wer a^:ellextvrez 4SOp9 3/SC/OS

AFCFF Sf:ke 9s123 5/z/96 9/1 95

Tcf.P ^ka 11 5116 4/ze 9S /1 /95

Page prepand by.,

Reviewer.

Dae: 07 .T I 99'

Date:

LAL-95-LOG-0733
20 c,l
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc.'* Richtand, WA

BechteL Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: B0G079 LAL Sample ID: L4838-8

Date Collected: 27-JUN-95 Date Received: 29-JUN-95

Matrix: Water Login Number: L4838

canstrtuent,;,;^<,,,,, Q A^.byzed ,:;^ateh„ Art)vity

Gross Alpha 19-JUL-95 GR ALP/BETA LAL-0060 24940 1.3 1.4 2.3 C pCi/L
Gross Beta 19-1IUL-95 GR ALP/BETA LAL-0060_24940 5.1 1.7 2.4 pCi/L
Total radio-strontium 11-JUL-95 SR-90 LAL-0196 24941 -0.14 0.52 0.92 pCi/L
U-233/4 12-JUL-95 U-ISOTOPIC LAL-0108 24942 1.47 0.38 0.17 pCi/L
U-235 12-JUL-95 U-ISOTOPIC LAL-0108 24942 0.45 0.21 0.11 pCi/L
U-238 12-JUL-95 U-ISOTOPIC LAL-010824942 1.05 0.32 0.17 pCi/L

Page 2 3O Q



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc.'* Richland, WA

BechteL Hanford Project ( Project BECHTEL-HANFORD)

Client Sample ID: B0G079 LAL Sample ID: L4838-.17,

Date Collected: 27-JUN-95 Date Received: 29-JUN-95

Matrix: Water Login Number: L4838

constitugrT;;: Atialyxed :9;atth< AC3Y^ry :^;rrat MPA , :,:,;:4dta(luat ,S' U,"nits.

H-3 21-JUL-95 TRITIUM(H3) LAL-0066 24943 520 .240 250 pCi/L

Page 3 309



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01) • '

Bechtel Hanford, Inc.•* Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: B0G079 LAL Sample ID: L4838-18

Date Collected: 27-JUN-95 Date Received: 29-JUN-95

Matrix: Water Login Number: L4838

..::^CoOstltuenC>.<:^ '^ed, '^^,att:h MDq.,...-,.s:<Aatatlual ;;Units^'.

Tc-99 19-JUL-95 TC-99, LAL-0169_24944 5.3 8.6 10,. pCi/L

Page 4
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L 9 9 9
. National Tfngtitute of Stanbarbg & 3'tec4nologp

THIS IS A PHOTOCOPY OF THE CERTIFICA

(iLertt'^tL^te SEPARATE
^OI^^MAl1ED TO YOU UNDER

Standard Reference Material 4321B
Alpha-Particle Solution Standard

Radionuclide

Source identification

Source description

Source mass

Solution composition

Uranium concentration

Reference time

Radioactivity concentration

Natural Uranium

SRM 4321B

Liquid in 5-mL flame-sealed glass
ampoule

Approximately 5.3 grams

Natural uranium in 1-molar nitric
j' ^C^

0.01998 g g''

1200 BST January 1, 1992 t,l

U-238: 246.7 Bq g'
U-235: 11.35 Bq yri
U-234: 237.6Bqe

Overall uncertainty

Measuring instrument

U-23& 0.87 percent t'1 • -
U-235: 0.96 percent
U-234: 1.86 percent

Mast spectrometer, silicon surface-barrier
detector, and 4a(a+p) liquid-scintillation
counter m

Half life U-23& (4.468 t 0.005) x 10' years M
U-235: (7.037 10.011) x 109 years
U-234: (2.454 s 0.006) x 10' years

This standard reference material was prepared in the Phyaia Laboratory, Ionizing Radiation

Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD
February, 1992

William P. Reed, Chief
Standard Reference Materials Program

•Notes on back

342



4 . •

NOTES

Individual uncertainties have the significance of one standard deviation of the mean, or
an approximation thereof. The combined uncertainty is the individual uncertainties.
shown below added in quadrature. The overall uncertainty is taken to be three times the
combined uncertainty.

U-238 U-235 U-234

a) uranium assay of SRM 960 0.02 0.02 0.02

b) uranium atom ratio 0.01 0.07 0.50

c) quantitative dissolution 0.25 0.25 0.25

d) gravimetric measurements 0.10 0.10 0.10

e) half life 0.11 0.16 0.24

Combined uncertainty 0.29 0.32 0.62

x.3 x3 x3

Overall uncertain 0,96

SRM 4321 was prepared by quantitatively dissolving a carefutly cleaned and weighed
piece of well-characterized natural uranium metal. This natural uranium metal was

formerly issued by the National Bureau of Standards as SRM 960. The solution in SRM
4321B was carfully examined using thermal-ionization mass spectrometry, silicon surface-
barrier alpha-particle spectrometry, and 41r(a+P) liquid-scintillation counting. The values
that we recommend for the U-234lU-238 atom ratio and alpha-particle-emission-rate ratio

in SRM 4321B are (5.29 t 0.02) x 10•' and 0.963. ± 0.003, respectively. (See the
Information for Users of SRM 4321 and SRM 4321B, Natural Uranium Solution.)

rn Table of Radioaetive Isotopes, E. Browne and R.B. Firestone, John Wiley and Sons, Inc.,
New York (1986).

For further information please contact Dr. LL Lucas, (301) 975-5546; or J.M. Calhoun, (301)
975-5538.

SRM 4321B
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NOTES

(1) Individual uncertainties have the significance of one standard deviation
of the mean, or an approximation thereof. The combined uncertainty is
the individual uncertainties shown below added,in quadrature. The
overall uncertainty is taken to be three times the combined uncertainty.

Source of uncertainty

a) original calibration of.SRM 960

b) quantitative dissolution

c) gravimetric measurements

d) half life

Combined uncertainty

Overall uncertainty

.Uncertaintv (z)

U-238 U-235 U-234

0.01 0.05 0.28

0.07 0.07 0.07

0.07 0.07 0.07

0.07 0.07 0.41

0.12 0.13 0.51
* 3 * 3 * 3
0.36 0.34 1.53

(2) SRH 4321 was prepared by quantitatively dissolving a piece of natural
uranium metal (SRM 960) that had been characterized by quantitative
assay and by mass spectrometry.

(3) Radioactive Decay Data Tables, D.C. Kocher, DOE/TIC-11026 (1981).

For further information call Larry Lucas at ( 301) 975-5546.

SRM 4321
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^^ 1C ^ UNITEO BTATEH OEPAQTMENT OF CCMMERCI
NaNonat Instituts of Standards and Tsthnole,gY.q ^r Gau xads-g. Merv a v 20899

Dear Customer:

The Standard Reference Material(s) (SRM'(s)) for which you have requested a Material Safety
Data Sheet (MSDS), 4321B, U-238 is excluded from
coverage in our regular MSDS system of more than 100 sheets for one or more of the following-
reasons:

q The SRM is an article, as that word is defined in paragraph (c) of section
1910:1200 of title 29 of the Code of Federal Regulations which does not release or
otherwise result in exposure to a hazardous chemical, under normal conditions of
use.

2 q The SRM has been determined to be non-hazardous by the National Institute of
Standards and Technology under paragraph (d) of section 1910.1200 of title 29 of
the Code of Federal Regulations. The SRM will not release or otherwise result in
exposure to a hazardous chemical under normal conditions of use.

3 q The SRM is a pesticide or hazardous waste labeled according to regulations issued
by the Environmental protection Agency.

4 q The SRM is a food, food additive, or drug labeled according to regulations issued

by the Food and Drug Administration.

5 q The SRM is a wine labeled according to regulations issued by the Bureau of
Alcohol, Tobacco, and Frearms.

6 m The SRM is a radioactive material labeled according to regulations issued by the
Nuclear Regulatory Commission. The Shipper's Declaration form included with
the shipment states chemical form, physical state, and activity of SRM.

q The SRM is a tobacco or tobacco product,.wood, or wood product which is
exempted by paragraph (b) (5) (ii) and (iii) of section 1910.1200 of title 29 of the
Code of Federal Regulations from the provisions of that section.

If we can be of assistance to you in regard to this matter, or any issue related to SRMs, please do

not hesitate to write to me.

Sincerely,

Stanley D. Rasberry
Chief
OfGce of Standard Reference Materials

345



fm^

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: U-238 ' Vendor: NtST

Activity of Standard Received: Vendor I.D. !

Weight of Standard Received (g): 5.3

Standard Activity (pCi/g): 6.67E + 03

Haiflife in Years or Days: 4.468E+09

Reference Date: 1/1/f

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity IpCi/p):

b: Weight of the Source Transferred (g):

c: Total diluted weight (p):

i: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCi/p) (a • b/ c 1:

Calculated Densitlft of ldMfon (Dhni) [c / d]:
c:

1: Activity of Dtkrties Cty volwrw (pCi/mL) to • f1:

LAL I.D. x:

NIST Traceab(e 7

Certificate x:

Receiver's Name:

Date Received:

AA9804

yes

SRM4321 B

Kevin Free

8/19/93

intion

/es (

I M HN03

3.87E+03 pCi/o

5.23707 p

132.03

128.28 mL

2.645E+02 CI/

1.029E+00 /mL

2.722E+02 pCl/mL

i. Dilution Logbook I.D. rr: LAL-93-474-14-1

Prepared By: Preparation Date: 8/20/93

Reviewed By: Review Datr

Purity/Cross Check Performed By: Check Date:
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PROJECT 2^ p

Notebook No. 6 ^ 7-
Continued From Page

SECONDARY/WORKING LEVi;?, 'EL

STANDARD DILUTION RECORD

IF Dilution Source Information 11

Isotope:

Barcode Number

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

Diluted Source Logbook I.D. N: '

Balance Verification?:

Diluent Used:

'Diluent: I H 7Tryy3

'Density of diluent (g/ml): (v A g/ml

a: Parent Specific Activity: 272 -21 r447.4 1^") t^21-4^

b: Amount of Source Transferred; 37-. 1ct 15- g

c: Total amount of Dilution: ^g I. 5O g

d: Total Volume of Dilution: yv ml

e: Activity of Dilution la ' b / cl: 14 114 pCi/g

f: Activity of Dilution ( a ' b/ d): 1 •4f4 pci/ml

Dilution Logbook I.D. A: 3 0-

Prepared By: Preparation Date: 'L
(I
l^

Reviewed By: Review Date: 1 2C `t'r

•If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be performed without a density con4ersion. If the diluent changes, a weighted p r oportion density conversion is necessa

23`2(

C'RM q3L1 ^

_T3-q 7q -(4 -L'

!JC.S

^ M fftJ03

Read and Understood By

Sir.,ned Date ci.n.+A

347
---I
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pROJECT Contlnued From Page

• • _ _ T-^

CALIBRATION OF U-232

2 mL of U-232 at 6635 dpm/mL (91-225-36-1, AA0078) was run through the AG1-X8 column in 9M
HCl for removal of daughter pro4ucts. U-232 was stripped off with 0.5 M HCl at the end of the procedure.

This solution was taken down to dryness. It was theu brought up in 2 M HNO3 to 500 mL. Calibration of this

tracer was performed with 0.5 mi. U-238 (11.44 pCi/ml., 94-677-30-1) and samples were counted for 10 hours.

CHII.D ID U-232 GROSS
COUNTS per 0.5 mI.

U-238 GROSS
COUNTS

CALCULATED U-232
VALUE IN pCi/0.5mL

U160595 1727.7 1956.6 5.05

U260595 1806.8 2007.8 5.15

U360595 1720.9 1911.2 5.15

U460595 1568.8 1869.1 4.80

U560595 1557.7 1888.8 4.72

11660595 1413.9 1660.8 4.87

4.96 pCi t 0.18
pci/mL

The value calibrated for this tracer was 9.92 pCi/mi, with a precision of ±3.6%

U-232 Logbook Reference N 95-721-11-1

Continued on Page

Signed .

. 6 -6'iy,
Date

Read and Understoec ^j
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AA0078

ANSI Classification NA Special Form Certificate No.: NA

Clasti/ications are basnd on the testing of specimen sources and give the levels expected from production sources

Recommended working life: NA

See other side for explanation

Source Measurement Leakage test Contamination
Serial
number

U-232
Activity
Con ntratio

date type type

test

type
ce

kBq/g
See other side for descriotion of tests

date passed date passed date passed

AE 5292 2.04 f 0.02 L2 June 1981 NA NA NA

Notes• 5 ml (nominal) tracer solution of Uranium-232/Th-228 Solution in 2 M HNO3

Th-228 Activity ratio 1.00 ± 0.01 on 11 September 1981

U-232

AMERSHAM IS ACCREDITED BY THE NATIONAL MEASUREMENT ACCREDITATION SERVICE

(NAMAS) IN THE UK. REFERENCE SOURCES SUPPLIED BY ACCREDITED LABORATORIES

ARE FULLY TRACEABLE TO STANDARDS HELD BY NATIONAL LABORATORIES. RADIATION

MEASUREMENT DATA REPORTED IN TNIS CERTIFICATE IS TRACEABLE TO THE NATIONAL

PHYSICAL LABORATORY (NFL) IN TEDDINGTON, ENGLAND. NPL IS TRACEABLE TO THE

U.S. NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) THROUGH TBE

BUREAU INTERNATIONAL DES POIDS ET MESURES (BIPM).

Customer: Lockheed Analytical Labs Customer's Order No.: 06LAB1244

4^.^.ham'ntdet Nc.: 66610

Signed: /7l4""r^"-" '^- Date: November 8, 1991

Michael Snyder, Product Manager 34(,^

2636 Soultt CleatOtook Otiva. Arl'rqton kletqMS. IL 60006"n°'S"a" C°^°"°" Amersham1^(8p0) 3236^6 (Tdl Frerr)

Amerahtun Canada Limited
1166 Sanh Seraee Road NNsL Oakvilk. ONT L6L 5T71{416) 647•1166
TN^ G.v= ..f umt M7.laCn rr\M.rl. r.vn. ^.l om. ^ia+ T• ^c i..r ^. r-.. _.

Model No.: NA Radioisototx: U-232 -Nominal activity: 10 kBq

Product Code No.: 92 / 232 / 19

Description: U-232 alpha tracer solution Capsule: NA



.. ....... ...

CALIBRATION OF U-232

2 mL of U-232 at 6635 dpm/mL (91-225-36-I, AA0078) was run through the AG1-X8 column in 9M
HCl for removal of daughter products. U-232 was stripped off with 0.5 M HCI at the end of the procedure.
This solution was taken down to dryness. It was then brought up in 2 M HNOl to 500 mL. Calibration of this
tracer was performed with 0.5 mL U-238 (11;44 pCi/mL, 94-677-30-1) and samples were counted for 10 hours.

CHII.D ID U-232 GROSS
COUNTS per 0.5 mL

U-238 GROSS
COUNTS

CALCULATED U-232
VALUE IN pCi/0.5mL

U160595 1727.7 1956.6 5:05

U260595 1806.8 2007.8 5.15

U360595 1720.9 1911.2 5.15

U460595 1568.8 1869.1 4.80

U560595 1557.7 1888.8 4.72

U660595 1413.9 1660.8 4.87

T 4.96pCit0.18
pCi/mL

The value calibrated for this tracer was 9.92 pCi/mL with a preci3ion of ±3.6°h

U-232 Logbook Reference l195-721-11-1

Continued on Page

^ ^^_6rqS^
Signed Date

Read and Understood By

350
Signed Date
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qc5S'I

L-5

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboretory•Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
Strontium-90 "•"'"" 28.6

r.ee+wt.n^:ny 27 I I nano CNM{

Mem,nrl p1y1n1 t G 1^^n ^Tp^Yle/lWllf fWn1fN1 n.t n n'^ _ t

Measurement Activity of principal radionuclide

4^^ty pw Mam el ttr roMnnn

5.40 fl nano-,•• Strontium-90 1

.toraoha..rsT«, April 1, 1994

Activity of daughter radionuclide

TM pnCVM aetiwty -a N the «Mlmd /w by

5.40 nano-- '•M•'^

a tN..,olft« Yttrium-90

Totaf mass of this solution

I Approximately 5.0 ~~a`

Methad of ineasureenant

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

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

Usefut Life
This .sf.nraw tw esr.ws or.usn O. 0 nM s..s .:a. •.....a.^ by eetsi.tv

w...w.n.timner..wt:nawtaawasad .n« I Auaust 1994

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

476
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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
of the principal attivityequal to

1 (2) less than^
equal,to of the principal activity

13)
less

to F-^%
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 greater than ± 0. 1%I
(The 99.7% confidance limits are given by t(sm) where t is obtained from the student t factor
for the degree of freedom (

The mazimum uncertainty due to the assessable systematic errors (diiution, counting, and
known uncertainty of the standard) is obtained by the saparate arithmetic summation of the
positive and negative systematic error (* a- a' ). Theae have been estimated not to easaad

1 •3.8%or

the owrall uncanainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. it is a cwnbinatlon of random arror Dsml] at the 99.7%
confidence limits and the worst case estimate of the systematic errors (+a. - a' )
The overall uncertainty is therefore calculated on the basis of + tt(sm) +a] ,- Ct(am) «a]

and is 1 4 4. 0 %• I - 4. 0% of the quaad radioaaive concentration.

Decay Schemes This standardi:ation is based on the foliowinq assumptions of the prieoipb nuciide, its -

daughter nuclides and impurities (no allowance for error in titaae assumptions or the

asaumption of quoted half-life have been induded in the statement of accuracy above).

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

Chemical drtiw contem per gram of solution: Other components:
Composition
of Solution 30 micrograms strontituR; 0.1 M HC1

Preservative:

Remarks

477

Date Cartificate Prepared
April 26, 1994

Approval Signature *Otora

, Revised 1/84



82 Notebook No. L04^:

PROJECT ContinuedFromPage

; INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: Vendor: -

Activity of Standard Received: uCi Vendor I.D. # ^ D 3-1

Weight of Standard Received (g): ^ 0 g LAL I.D. #: C t^ ^

Standard Activity (pCi/g): X 103 p Ci/g NIST Traceable 1

Halflife in Years or Days: yrs Certificate #:

Reference Date: ^1 '04 Receiver's Name:

Date Received: '

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/g): 7' t{ )( [ 0 3

b: Weight of the Source Transferred (g): _ 11, _`J(oL

c: Total diluted weight (g): t4 q •

I: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCi/g) (a • b c): 6J1`

Calculated Density of Solution (g/mI) [c / d): o. q96

I: Activity of Dilution by Volume (pCi/mL) [e • f): 7 3^' ^I

/1o tt^ 4 [ 1/h!~ ^y^
Dilution Logbook I.D. #:

.[
C

Prepared By: Preparation Date:

yReviewed By: C)o Review Date: 6 3̂ 0

Purity/Cross Check;Rerformed By: Check Date:

Signed

47F

Date Signed Date



94 /'+ Notebook No. ^ ^Z y

PRO,JECT o s s A 11L Lp ^ ^C S Continued From Page _

SECONDARY ^ WORKING LEVEL

STANDARD DILUTION RECORD

Isotope:

From NIST traceable standard?":

Vendor or Certificate I.D. I of parent standard:

Diluted source logbook I.D.

Balance verification?:

Diluent used:

£ ''4¢' %3

3̂LY^Ot^^

^ E^^

Ar•.c-,2qj

M ^ $^T'Y/.,"{ /"y'

.t^
1^^^3

9 g
rt»IJ.^.'Dj.'^

^^^^^4

Aj Sr '- qa •
"

yes
14 ti-2vr 3 -/1
S -ga NzsT SK<~t ^ /9G
A. -zvl 9 f- 022s_ co-/

^PS

o . i N N/uJ3

4

'Diluent:

'Density of diluent (g/ml):

a. Parent standard activity:

b. Amount of standard transferred:

c. Total amount of dilution:

d. Activity of dilution [a * b / cJ:

Dilution logbook I.D. #:

lA7NN0.1 '

uA
-zvr x^0 ir
-4o uo

'S' Oo i.. L.
A^r-,2 Y1 9.8r P^/«v

Q2 - A N74- 9' Al

Prepared by: Preparation date:

Reviewed by: Review date:

^ G^

if the dilueni remiln unehenjed from the diluent Used for the dilution eoutce, than e weijht dilution of a volume unit 'ounx can be pcrfonned without t

denrity eonvenion If the d Iuent chentea a weighted proponion density conversion is neceuary

^
Lnar^ a-vv. -va. ^

_ _......___ ..... ..ye

j0c'/6-
Date

. 0.

Read and Understood By 4(`t

Signed Date
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-6) .Z2) - 6 Ci - ( P11% 1/ly! 7P y

ALPHA STANDARD SOLUTION

Radionuclide Am-241

Half Life: 432.7 t 0:5 yeacs

Catalog No.: 7241

Source No.: 388-100-1

Decriptian of Satubm
a. Mass of solotica

b. Cbemial form:

c. Catriar canteat:

d. Dmsty:

Customer. LOCKHEED ENGINEERiNG dc SQENCBS Co.

P.O.No.: 06LaB1245

Refecwce Date: November 1 1991 12i90 PST,

Containad Radioactivity: 0.997 ;.

5.0007

AmCl3 in 0.5N HCI

Ncoeadded

1.0077
anm/ml O 20'C.

None detected

None detected

0.1994

Mdhod of Cablxatio•

Weighed aliquots of the solution were assayed using a liquid ^^^lbA+ coonter.

Umertaidy of Marmemmt
a. Syttematic uncertainty in iottrumeot calibtuioa: ±2.0%
b. Random uncertainty in assay: ±0.70

c. Raodom uncertainty in weiphing(s): ±0.0%

d. Total uncertainty at the 99li con5dmce lwd: ±2.77i

NL4P TnmshitRy
This caL'bntiou is implicitly toceable to the Natiooallmcitute of Standards and TacbaoloQy.

NOW
1. Noclear data were hkm from 'Table of Iaotops', Sevaath Editim, adioed by Virginia S. Shirley.

2. IPL pactieipstas in an NIST masurement assucaoce program to establish and maintain implicit

traceability for a number of nuclides, based on the blind awy(and lata NIST certification) of Standasd

Refeamro Materials. (As in NRC Regulatory Guide 4.15)

14OPOOpS PAODUCIB LABORATORISS

ISCU No. Maya1m SttmL,

8t6mmt. Califotaa 91504

Q CONTROL



ALPHA STANDARD SOLUTION

CStstomes: LOCKHEED ENGINEERtNG Jt SCIENCFS C
P.O.No.: 06LA81243
Rnfaaaes t?ow: November.1 1991 u^p Par.
C^n!me+ Radiomotivity: 0.997

5.0007

AmC13 in O.SN HQ sNM

Now addd

1.0077
^ aac.

Naoa dMecmd

Nona dwecrd

0.1994

Waiflnd 8iqiwn of tYa aduoao wen aa+alwl asng a liqmd s¢iadlyoaa eoatl

Ummiiigr of
a Syaraartie ^oeuiat^ is immammet alibnoac ±2.0%
b. Raodos moerMliaty in ara3: ±0.7%

c. R,odon aot:g is rwi*iqK.x ±0.0%

d. TaW -oreta'sty at Ib 99% ooa5da,aa Mwi: ±2.7%

NLfP Taariilw
Tris pbltos is it,ptidtlr >:aorWa b ^Ya Nrdarl lartirr^ d 91e•d^ed^ as{ Taidop.

Nohr
1. Nochwr dftwn oion 6aas Tabt. oELoepn•. 3wre,i Safoi4,. a&W by V'a=aia S. 9iu*.
2. Q!, paeoeip^r is=NLtT aaaRe=st arueaa piopm w rliii aat sgatai impiieit

OtasiiYlr far saa'bs a[ aorlidaa, bawd oa tha blii asy(ad Lnr NtSi' aed3eooaa) ot 3hoda<d

17ira161riiL(A5ia NRC Reialraey tiuida 4.15)

:r^...

Radionuclide Am-241

Half Liia: 432.7 t 0.5 yaus

Catalog No.: 7241

Souma Na: 3SE-t00•1

peatiptioz of $dta;cis
a. Mas of wiudoc

b. Chemial form:

C. Casrir empoC

Q Dmity:

YalYoi at Calimmia,

IpMi 1RODiTCIS IAYORATOM
1f0o No.,=i3a1a'a llrr^
fttias}. Cyi/a:s 91304



Z2}-(,c f{TVwDR

ALPHA STANDARD SOLUTION

Radionuclide Am-241

Half Life: 432.7 t 0.5 years

Catalog No.: 7241

Source No.: 388-100-1

Descriptim of Solution
a. Mass of solution:

b. Chemical form:

c. Carrier conteat:

d. Density:

Melbad of Calibcatim

Customer: LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB 1245

Reference Date: November 1 1991 1200 PST,
Contained Radioactivity: 0.997 e,a,

5.0007

AmCI3 in 0.5N HCl

Noneadded

1.0077

None detacted

None detected

0.1994

Weighed aliquots of the solution were assayed using a liquid scintillation oouater.

Uncertainty of Mnsmemmt
a. Systematic uncertainty in instrumam calibration: ±2.09G

b. Random eacertainty in assay: ±0.7%

c. Rsadom uncertainty in weighing(s): ±0.0%

d. Total uncertainty at the 999G confidence level ±2.7%

NL41' Taoesbility

'17iis calibration is implicitly traceable to the National Institute of Standards and Technology.

$cuy.m.

Notea
1. Nuclear data were talcen from 'Table of Grotopa', Seventh Editiea, edited by Virginia S. Shirley.

2. IPL participates in an NIST measurement assurance program to establish and M•:n •:n implicit

traceability for a number of nuclides, based on the blind assay(and later NIST certification) of Standard

Refenmce Materials. (As in NRC Regulatory Guide 4.15)

LSCTPOPS PRODUCIS LABORATORIES

1500 No. Bayrtaoe Stmet ,

BubsWt, Glifiioria 91504

Q0ALfI7 CONTROL

sMMIMI 0 20•C.
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LB4000.1 Am-241 Gross_Alpha Calibration Data (Filename gacal193.ib1) IWO

ID Desc Count Alpha - Beta Hi Time Date CPM CPM EFF EFF Net A»B EFF Fit X-T Fit
Time Counts Counts Voftage Alpha Beta Alpha Beta Weight X-Taik (qd-exp) (qd-exp)

Al ACAL01 25 0 24 1417.5 14:06:25 7-12-94 0.00 0.96 0.0000 0.0000 0.0010
Al ACAL14 25 12947 4934 1417.5 13:06:32 7-13-94 517.88 197.36 0.1990 0.0755 0.0001 0.3792 0.2173 0.2579
Al ACAL02 25 14521 3695 1417.5 14:41:54 7-14-94 580.84 147.80 0.2232 0.0564 0.0090 0.2528 0.1987 0.2546
Al ACAL03 25 11434 2909 1417.5 13:52:40 7-14-94 457.36 116.36 0.1758 0.0444 0.0188 0.2523 0.1804 0.2521
Al ACAL04 25 11807 3006 1417.5 13:24:15 7-14-94 472.28 120.24 0.1815 0.0458 0.0190 0.2526 0.1801 0.2521
Al ACAL05 25 9909 2343 1417.5 12:29:47 7-14-94 396.36 93.72 0.1523 0.0356 0.0374 0.2340 0.1512 0.2503
Al ACALO6 25 8523 2047 1417.5 12:02:21 7-14-94 340.92 81.88 0.1310 0.0311 0.0555 0.2374 0.1282 0.2521
Al ACAL07 25 7210 1930 1417.5 11:24:13 7-14-94 288.40 77.20 0.1108 0.0293 0.0738 0.2644 0.1093 0.2577
Al ACAL08 25 7008 1799 1417.5 10:50:44 7-14-94 280.32 71.96 0.1077' 0.0273 0.0739 0.2533 0.1092 0.2578
Al ACAL09 25 5435 1528 1417.5 16:53:15 7-13-94 217.40 61.12 0.0836 0.0231 0.0931 0.2767 0.0932 0.2679
Al ACAL10 25 - 5319 1487 1417.5 15:51:27 7-13-94 212.76 59.48 0.0818 0.0225 0.1070 0.2751 0.0835 0.2783
Al ACAL11 25 4838 1442 1417.5 15:18:33 7-13-94 193.52 57.68 0.0744 0.0218 0.1284 0.2931 0.0711 0.3000
Al ACAL12 - 25 5221 1527 1417.5 14:50:59 7-13-94 208.84 61.08 0.0803 0.0231 0.1283 0.2879 0.0712 0.2998
Al ACAL13 25 3770 1299 1417.5 14:00:15 7-13-94 150.80 51.96 0.0580 0.0196 0.1467 0.3382 0.0625 0.3249

Efficiency Regression Output: X-T Regression Output:
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

-1.3552
0.0293
0.9239

10
7

Regressions for all efficiency curves & the At
crosstaik curve are quadratic exponential fits.

Constant -1.5253
Std Err of Y Est 0.07579
R Squared 0.97426
No. of Observations 13
Degrees of Freedom 10

X Coefficient(s) -10.1580 11.2837
Sid Err of Coef. 1.6846 11.3911

X Coefficient(s) -1.6119 21.7165
Std Err of Coef. 0.8114 5.3127

ACAL14, ACAL05, & ACAL06 were not used for the
crosstalk curve - poor data points.

Am-241 standard is 1.0 mL of LAL-93-LOG-474-86, 2602 dpm/mL on date of calibration.



THIS IS A PHOTOCOPY OF THE CERTIFICATE
^^ WHICH iS BEING MAILED TO YOU UNDER

SEPARATE COVER.

National Ingtitute of §btanDarbz & aL"eOnologp

(^ErtifiCatE

Standard Reference Material 4919-G
• Radioactivity Standard

Radionuclide Strontium-90

Source identification

Source description

Solution composition

Mas

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particle-emitting impurities

Half life

Measuring instrument

4919-0

Solution in NIST boroailicate-gtass ampoule or

Strontium-90 plus yttrium-90 plus apptooumately
95 µg each of non-radioactive strontium an&

myttrium per gram of 1-moiff hydrochloric NO

Approximately 5.0 grams

4S14z10 Bqrt

1200 EST August 1, 1990

1.05 petceat M

t^None observed

None observed

20 t0.2yeatstN

4up liquid-scintillation counter

This standard reference material was prepared in the Center fac Radiation Research, Ionizing Radiation

Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
wary, 1991

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

^'Notes on back
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NOTES

Approximately five milliliters of solution. Ampoule specifications:

body diameter
wall thickness

barium content
lead oxide content

other heavy elements

m

(3)

163 t 03 mm
0.60 t 0.04 mm
kaethan 2.5 percent
less than 0.02 percent
traoe quantities

Solution density is 1.014 :t 0.002 g/mL at 213 °G

The overall uncertainty was formed by taking three times the quadratic combination of
standard deviations of the mean, or approximations thereof, for the following:

a) fiquid-scintillation measurements 0.01 percent
b) gravimetric measurements 0.05 percent
c) dead time 0.10 percent
d) background 0.01 percent
e) detection efficiency 0.30 percent
1) decay-scheme data 0.10 percent
g) half life 0.01 percent
h) radionuclidic impurities 0.10 percent

(4) The limit of detection for photon-emitting impurities 's:

0.01 y s'g'' between 50 and 1900 keV.

(S) The limit of detection for alpha-partici"mitting impurities is:

0.05aslg'I.

(6) NCRP Report No. 38, 2nd Edition, February 1985, p. 365.

For further information please contact Dr. Iarry Lucas at (301) 975-5346.

4919-G

^ 481')



NOTES ON THE USE
OF

STANDARD REFERENCE MATERIAL 4919G, STRONTIUM-90

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers are made
by volume, the density given on the certificate can be used to compute the activity per unit volume.
The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium with
its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled to
get the corresponding total beta-particle-emission rate. _

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so that
evaporation, and the consequent change in the radioactivity concentration, is minimized. Glass
containers are best for storage.

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommend
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium per
mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsion-
type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to
prevent the radioactive strontium-90 from plating out on the vial walls. A set of liquid-scintillation
vials that cover a range of sample-solution masses should be prepared and monitored over several
days to ensure that the efficiency is constant.

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss of
low-energy beta particles can be computed using the integral-discriminator-extrapolation technique
(G. Goldstein, N_ucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing technique
with tritium (B.M. Coursey et at, Int. J. Radiat. Isotopes 37 (1986) 403).

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time,
August 9, 1990. To convert from EST to your local time, the table given below can be used.

TO CONVERT FROM EST TO:

EDT Add 1 hour
CDT Same as ESI'
(ST. Subtract 1 hour
lk!W Subtract 1 hour
113" Subtract 2 hours
PDT Subtract 2 hours
PSI' Subtract 3 hours

UTC Add 5 hours

484
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U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory•Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description '
"^`°"'•°°^^'°` Strontium-90 "•"''" 28.

27 nano

94003-1

Measurement Activity of principat radionuclide

M^+h' Y« P,m of this .eWdsn

5.40 fl nano -'•f M Strontium-90

j April 1, 1994

Activity of daughter radionuclide

The pmecN sai.ip was acwq«wN of tM rfuw.d t.n. er

5.40 II nano-»+ w«•'^

011^odamseft«Midwe Yttrium-90 1

Total mass of this solution

I Approximately 5.0 MW""

Method of maasuramant

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

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

Usetuf Life
TW .a(wnrdre has sbur.^ d..vah 070h.p Gr.. .:.e. .a.wd by EusL.tv

We reo..e.ea te.t ers ww.e sn«ww not a ...e an« Auclust 1 9 94

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

58^
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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 (1) less than (
%

of the prineipal activityequal to ^J

1 (2) Iass than^J
equal to % of theprincipal activity

(3)
less than 9c, t^
equal to CJ 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 (am) not greater than + 0^ 1%

(The 99.7% confidance limits are given by t(sm) where t is obtained from the studant t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic srrors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error (+d These have been estimated not to essaed

1 +3.8%or

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error It(sm)] at the 99.7%
ibnfidanca limits and the worst case estimate of the systematic arron (+d6. d•)
The overall uncertainty is therefore calculated on the basis of +Dam) +61 . -It(sm) +63

and is + 4. 0 • - 4. 01161 of the quoted radioactive ooneemration.

Decay Schemes This standardization is based on the following assumptions of the prineipla nuclide. its

daughter nudides and impurities (no alfowanea for error in thaw assumptions or the

assumption of quoted half-life have been included in the statamam of accuracy

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

Chemical Carrier content per gram of solution: Other components:
Composition
of Solution 30 micrograms strontium 0.1 M HC1

Preservative:

Remarks

586.
Oats Cartificate Prepared April 26, 19 94

Approval Signature 76a-^*O-e ,^4MMS

Rlrisod t/a.r
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°RQ.IECT Continued From Page _

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: - '^ Vendor: -

Activity of Standard Received: X µ uCi Vendor I.D. +Y , D O 3- I

Weight of Standard Received (g): 0 g LAL I.D. X: C50

Standard Activity (pCi/g): 5, 4 X( O3 Ci/ NIST Traceable ?

Haiflife in Years or Days: yrs Certificate x:

' ^ ^Reference Date: Receiver s Name: -

IL-,

Date Received:

Balance Verification?:

Diluent Used:

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

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

I: Total Diluted Volume (mL)

a: Activity of Dilution by Weight (pCi/g) [a ' b / c 1:

Calculated Density of Solution (g/ml) Ic / d]: ^

Activity of Dilution by Volume (pCi/m[.) [e ' f1:

Dilution Logbook I.D. A:

3

C

-t- er

Prepared By: ql^r^ U^W , Preparation Date:

Reviewed By: Review Date: 6/3 O/y y

Purity/Cross Check Rerformed By: Check Date:
- A • % t \

t.- 58;
Signed Date Signed Date



4 C Noteboo:< No.
' ^^•^ _ ^ r -+/-C- - ?() Cortinued From Pa;e

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

II Dilution Source Information I

isotope:

',7 • 4 '''4^
arent Barcode Number

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

Diluted Source Logbook I.D. ::

Balance Verification?:

Oiluent Used:

Sr - q'c)
(4C 32Q-

C^A- 9g00 ^ - ^
93-q7^ -P2 -1

D•lMFfc(

'Diluent:

'Density of diluent (g/ml):
^

a: Parent Specific Activity: ,^36 -^T p^/Iri.L

b: Amount of Source Transferred: S• Q o I Y g

c: Total amount of Dilution: /oQ ' 20 g

d: Total Volume of Dilution: /J /A
^

e: Activity of Dilution (a • b / c1:

f: Activity of Dilution (a • b/ d): 2 6.79 D t-t /

Dilution Logbook I.D..II: 1#_677- 1.f 4 -^

Prepared By: Preparation Date:

^
Reviewed By: Review Date:

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

can be performed without a density conversion. If the diluant changes, a weighted proportic

Signed . Date

3^sr ,

1'on of a volume unit source .

sity e version is ne ssary. o

r 5 0 ^.

Date ^
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BETA STANDARD SOLUTION

Radionuclide Tc-99

Half Life: (2.13 t 0.05) x 101 yeats

Cwlog No.: 7099

Source No.: 389-22-1

Description of Solution
a. Maa of solution:

b. Chemical form:

c. Carrier content:

d. Density:

Radioimpurities

RadioactiTe Dattghters

Radionuclide Concentration

Cuuomer. LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1036

Reference Date: September 1 1991 12qp Py-r,

Cootained Radioactivity: 1.003 µci.

4.9929

NH4Tc04 in 0.1 M NH4OH

None added

0.9974

None detecud

None

0.201

Method of Calibradon

Weighed aliquota of the solution were assayed using a liquid rdatillation counter.

Unm tainty of Mea.wtemeot
a. Systematic uacertainty in in**nu+Mnt calibxaaon: ±2.1%

b. Random uncertainty in amy: ±1.0%

c. Random uncertainty in weighing(s): ±0.01i

d. Total uncertainty at the 99% confidence level: ±3.1Ar

D'amhal 0 211'C.

MCi/yWm.

MSP Traceability

This calibnuion is implicitly traceable to the National Institute of Staodatda and Technology.

Notes
1. Nuclear data were taken from 'Table of Isotoprs', Seventh Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assunace program to establish and maintain implicit

traceability for a number of nuclides, based on the blind atsay(and later NIST certification) of
Standard Reference Materials. (As it NRC ReYtdatory Guide 4.15)

QUALITY CONT,ItC)L

ISOTOPE PRODUCTS LABORATORIES
1800 No. KeysYOne Street.,
Burbank, California 91504

631
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BETA STANDARD SOLUTION

Radionuclide Tc-99

Half Life: (2.13 ± 0.05) i 105 years

Catalog No.: 7099

Source No.: 389-22-1

Description of Solution
a. Macs of solution:

b. Chemical form:

c. Carrier content:

d. Density:

Radloimpuritiet

Radioactive Daughters

Radionuclide Concentration

Method of Calibration

Customer: LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1036

Reference Date: September 1 1991 1200 py-r,

Cocuined Radioactivity: 1.003 µc;,

4.9929

NH4TcO4 in 0.1M NH4OH

None added

0.9974 ar,mhml a zo•c.

None detected

None

0.201 µcuacmm.

Weighed aliquota of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measurement
a. Systematic uncertainty in is^trumem calibration: ±2.1%

b. Random uncertainty in assay: ±1.09i

c. Random uncertainty in weighing(s): ±0.0R

d. Total uncertainty at the 99% confidence level: ±3.15 _

NIST Tracability

This calibration is implicitly traceable to the National Institute of Standards and Terbnology.

Notes
1. Nuclear data were taken from "Table of Isotopes', Seventh Edition, edited by Virginia S. Shirley.

2. IPL participates in an NIST meawuement assuraoce program to establish and maintain implicit

traceability for a number of nuclides, baaed on the blind assay(and later NIST certification) of

Staoda:d Refereaoe Materials. (As in NRC Regulatory Guide 4.15)

ISOTOPE PRODUCTS LABORATORIES

lEOY No. Keystone Street.,
Burbank, Califmvia 91304

^ 47 y
QUALITY CON^}t L



/-t /fi0 dLF / ^ffD4`1
ISOTOPE WEIGHT DILUTION RECORD

Isotope: TC " 71
Vendor: SPL

Total Received Activity: Vendor ID: -2 2 - ^

Wt. Received: tijt^ g " NIST TraceaboB Cert. # ,eI1^^f-Ll

Activity in Units/g: __-14-^ ^• Z O ^ lcCt/4/ Reference Date: -^ 9
. ^.tl '13r r ^ . Q r

Activity converted (dpm/g): dpm/g Receive Date:

Halflife (Yrs or days) t% =
r

Receiver's Name:

PRIMARY DILUTION: Balance wt. check done

a: Source activity: • .2 X(Q r0 6: 40MfQ-4rfit tX>. <iof)yr dncay to prep. date)

b: Wt. of Source transfered: T• q32,0 g

Diluent used: 04 It't' Mn f 0({

c: Total diluted rig-w- In jr/dt,l

d: Activity of dilution la•b/c): 4rR dpm/g

e: Calculated density of solution: lV 16- g/mL (aM HNa3 - 1.1294 t .eeoy yhnl.!

f: Activity by volume = (d•e): R ( 10 PCc / WLQ .dAnrfir+E

Dilution Log Book ID: /j-Z25- 41 -'

Preparation Date: t'23-92- Preparer's Name. y0^ ltTlllC^u^Cn,)

SECONDARY OR WORKING LEVEL DILUTION Balance wt, check done 1 )

Log Book ID of source being diluted: 91 1

a: Source activity: 99 10 O^: / .n, L dpm/g • (if t34 -<U)oyr decay to prep. data)

b: Wt. of Source transfered: /. o 0 5Ia g

Diluent used: B 1*

c: Total diluted weight: 50.^0, 1 g

d: Activity of dilution (a•b/c): dpm/g

e: Calculated density of solution: g/mL 14M HNO3 - 1.12e4 1: .0007 o/mU

f: Activity by volume =x Gt LL

Dilution Log Book ID: 91 -d.1S 1

Preparer's Namec^o^ Preparation Date: -^- D'Z - 9 Z-

Reviewed By : _ Review Date: L.I gi[q 3 6110



/M-0,4-9

SECONDARY / WORKING LEVEL
STANDARD DILUTION RECORD

Isotope:

From NIST traceable standard?:

Vendor or Certifirate I.D. I of parent standard:

Diluted source logbook I.D. g:0'

Balance verifica6on?:

Diluent used:

'Diluent:

'Density of diluent (g/ml):

a. Parent standard activity:

b. Amount of standard transferred:

c. Total amount of dilution:

d. Activity of dilution [a * b/ c]:

Dilution logbook I.D. M:

TcM

erm

9J-7zs -41-^

-1/D

a^gTs9' ^r

9r1 D as
93-qT4*- / 11

Prepared by: ^ Preparation date:

Reviewed by: ^^_= Review date:

'I/Me dlueni iemaiir unebupd ham the dluent used for the d'Judoa.oueu. Wen a wi{4l CJwioa of a rolwne rnit .ewen can be pufomrd vithoia.

demitr eoneeioa. If tM dituent ohanjee. a w i tlitcd 9ro0ort1ee demYP eonvenine Is a.eearn

LAI.A1-SOP-0174

APP- 2

62c



SECONDARY / WORKING LEVEL
STANDARD DILUTION RECORD

. n^,^ ^.,
^"`S^ _ ^"'sr^^ ^"A^^n s

^r•'
mr..s '^:.,'i^

ŵ+vt. >^^° Ys.'. r' ai _ rt „

Isotope: c - 4 9

From NIST traceable standard?:

Vendor or Certificate I.D. I of pareat standard: flp p 1.4
Diluted sourcx loebook I.D. t:,*' q 1-225 -^^ - ^

Balance verification?:

Diluent used: n. r ^l A^ l^c 0 E t

a

Dilutlon ^^ . . .. ,. .,. .. ^o ,?x..

biluent: . oI H Aq-o (4
'Density of diluent (g/ml): NIA

a. Parent standard activity: 9 9/0 0iri

b. Amount of standard transfeaed: ^• q6 0^ a,

c. Total amount of dilution: 1 ^p .

d. Activity of dilution [a' b/ c]: f/^o .^ QS 9

Dilution logbook I.D . 1: 93 - (4 7 4- 9 7- 1

Prepared by:l^U) 41'1.^ PrePnration date ^- 17- 9'7

Reviewed by:
U

Review date:

7f ihs dihwir nrmin unstunpd 50o b Mwot urd he S. d'dwioft ^M, Ma 4 wid81 d'JriM of s vo4uns wM wuies can M perfaind wiihout ^
demii conwrtion. If" diiwnt ohi & swfi d PMMim de ' eomr^ is ^rennm.

LAU91-80P-o174

APP- 2
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THIS IS A PHOTOCOPY OF THE 'CERTiFICA'U.
°^?`

no.. br conunon o
^o^o<a.m^a REC.'D 3/29^^

WHICH IS BEING MAILED TO YOU UNOER

SEPARATE COVER.

,National !unau of ^$taxtr{arxis

(ITV.erfifitMtE

Standard Reference Material 4288

Radioactivity Standard

Radionuclide

Source identification

Source description

Technetium-99

4288- B8

Liquid in NBS borosilicate-glass
ampoule

Solution ccmposition

Radioactivity concentration

Reference tfine

Measuring instrument

Random uncertainty

Systematic uncertainty

Zbtal uncertainty
(Random plus systematic)

Photan-emitting impurities

Half life

59.31 I,g of Tc(VII) as potassium
pertechnetate per gram of a^prox-
imatel.y 0.001 molar IOB (1)

-'/9/O grams

3.759 x 104 gs g-1

Noveober. 1982

Liquid-scintillation counter (2)

0.27 percent (3)

1.35 percent (4)

1.62 percent

None observed (5)

(2.111 * 0.036) x 105 years (6)

This Standard Reference Material was prepared in the Center for Radiation Research,
Nuclear Radiation Division, Radioactivity Group, Dale D. 8oppes, Group Leader.

Washington, D.C. 20234
Novenber, 1982

George A. Driano. Chief
Office of Standard Reference Materials

*Notes on lrk„
c

GO-



(1) The KTc04 was prepared by M.W. Heitzmann of the u.s. Food and Drug Acinini.stration
fran NH4Tc04 obtained fraa Oak Ridge National Laboratory. The solution density
is 0.998 g aa3 at 21.8°C, and the Kic44 concentration is 0.00060 molar. The W
spectru7A^f#this material exhibited only the characteristic doublets at 243 and
287 nm . -

(2) Two liquid-scintillation counters were calibrated using the method of J.A.S.
Gibson (BtCrD). Three different radionuclides were used as the standard: 3H,
14C, and 60CO. The results obtained using the three radionuclides agreed to
within 0.32 percent. The 14C result was used for confirmation only. The _
value given here is the unweighted mean of the 3H ynd.60Co results.

(3) Half the 99-percent confidence interval for the average of the 3H result and
the 60Co result. The standard deviation of the mean of the 3H result is 0.15
percent based on 6 degrees of freedom, and the standard deviation of the mean
of the 60Co result is 0.09 percent based on 9 degrees of freedom.

(4) The systematic uncertainty is the average of that for the 3H result, 1.20
percent, and that for the 60Co result, 1.49 percent. These values are linear
sums of estimated upper limits of uncertainties due to the following:

3g _60fQ`

a) reference material for
standard radionuclide 0.63 0.68

b) source preparation 0.07 0.17

c) theoretical model 0.30 0.20

d) gamma-ray contribution to
beta-particle detector 0.24

e) quenching 0.10 0.10

f) interpolation from
calibration curve 0.10 0.10

1.20 1.49

(5) The master solution from which these standards were prepared was examined with
germanium gaama-ray spectrometers and no impurity was found. Limits of detec-
tion as aratio of ganna-ray-emission rate to technetium-99 activity are

l.x 10-6 between 90 and 300 keV
1 x 10'7 between 300 and 1900 keV.

(6) NBS-measured half life based on the formula Th = N ln(2)/A, where N is the
number of atans, computed using an atomic mass for technetium-99 of
98.906254 * 0.000002 grams and the gravimetrically determined mass of
technetium-99, and A is the activity determined by liquid-scintillation
counting. The value recortmended by the Oak Ridge Nuclear Data Project is
(2.13 * 0.05) x 105 years. (E)

References.on last page

4288
62?



The following individuals and organizations contributed to the characterization
of this Standard Reference Material.

J.A.B. Gibson
P.tcmic Energy Research Establishment
Environmental and Medical Sciences Division
Harweil -
United Kingdom

M.W. Heitzmann -
U.S. Food and Drug Administration
Division of Drug Chetnistry
Washington, D.C.

J.C. Leak
U.S. Food andDrug Administration
Division of Oncology and

Radiopharmaceutical Drug Products
Rockville, MD

For further information please contact Dr. Bert M. Coursey at ( 301) 921-2383.

RF.PERENCES

A. Boyd, G.E., .I. Ghem. Ed.. 31t, 3 (1959).

B. Gale, H.J. and Gibson, J.A.B., Atomic Energy Research Establishment Report
AERE-R5067 (1965), Harwell, United Kingdom.

C. Gibson, J.A.B. and Marshall, M., Tnt. T. Am1. Radiat_ Isotopes , 2a,
321 (1972).

D. Gibson, J.A.B., Computed counting efficiencies as a function of merit
figure for 14 beta-particle-emitting radionuclides (July, 1980). Un-
published data.

E. Kocher, D.C., Radioactive Decay Data Tables DCClTIC-11026, p. 108 (1981).
Available from NTIS, Springfield, VA.

4288
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ISOTOPE WEIGHT DILUTION RECORD

isotope: ' C. -q\ Vendor: / V 1 ST

•
Total Received Activity: i. 8 S E b^ Vendor (D:

SRot
q-kR$.

So..t
Wt. Received: 14•ql 9014 NIST Traceable Y/'N 6ert. # !IP-S8 - R 3

Activity in Units/g: 3, 1 S9 X! 0
4
561% Reference Date: fl

_(:o1o f:o
Activity converted ( dpm/g): 'f.9 VB jGrc '- :,.• Receive Date', ^--

Haiflife (Yrs or days) tX s. Z•1(ĝT • Receiver's

PRIMARY DILUTION: Bafance wt. check done

a: Source activity: 1 t) J G, ^ L' PL^^d= • Of us -<t00yr decay to prep. date)

b: Wt. of Source transfered: LI . $6 9B g AA0128

Diluent used: O. (_ rrt el tF y p H

c: Total diluted weight: 14(c .9i! - g

Q'q -a.R

d: Activity of dilution ( a•b/c): 3. 3-7 ^^ Q^'t^^mfp tt a
. /Dona = 99• SIP_

a: Calculated density of solution: .99 Sfo ' g/mL' Wm4rft-
Us.
DeparN,^toaatra`^

of
[̂suadum

f: Activity by volume =(d•e): 3^ 3 S S cL ^a LrTs andTarbmwp.A W

Dilution Log Book ID: kwt_': QZ - 3 5 3- 100 - (

Preparation Date: !o/Ifor43 Preparer's Name.

SECONDARY OR WORKING LEVEL DILUTION

"Tc ILdloonivity Suodud
Amo®t 3.759: to4 Bo tI
Date Natm6er 1, 1982

SEtM 4289 -

CAt1TION .0,

RAUIOACfiVE -AL

Balance wt, check oone t r -

Log Book ID of source being diluted: Iw O Q - ^

3 355 ^ ^`` ^^a: Source aCtivity: 4r ^+sf t%- <teoyr dacay to prep. date)

b: Wt. of Source transfered: o12• 3-,^ ( t g

. Diluent usW: D, 1 rrl 14 tE.( 0 ff

c: Total dbutM weight: -7 It5 g

d: Activity of ditution (a•b/c): AOO dpm/g

e: Calculated density of solutionc A14 g/mL (4M HNO, - 1.1294 t.ooo7 g/mu

f: Activity by volume = 1d•e): ^ ^ 83 ^Gt^tAL dparl+a(.4rqy

Dilution Log Book ID: 1. k t_ - 'R•:2 - 3 S 3-!00 -

Preparer's Name: Preparation Date: dllG^93

Reviewed By : Review Date: a^^ ?
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SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

11 Dilution Source Information -- ^^

Isotope: T^ -99
Barcode Number

Vendor or Certificate I.D. 7t of Parent Standard:

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

q^^353 - (oo -I

I^5

^l H Nl^^n

•Diluent: 14

•Density of diluent (g/ml): r7 / q 5^ g/ml

a: Parent Specific Activity: 3• k^r 9^ T^fri1^ pG' AML

b: Amount of Source Transferred: ^36, ^IM 9

c: Total amount of Dilution: 1493-3 6 g

d: Total Volume of Dilution: d Z{} ml

e: Activity of Dilution ( a • b / ci: pCi/g

f: Activity of Dilution (a • b d): /^ I 3 7 pci/ml

k I D NDil i L b ^^-&j1. . :on og oout

Prepared By: Preparation Date: ^ ^10

Reviewed By: Review Date: 1 95^

the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

in be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessai

626
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NOTES .

The uncertainty analysis methodology and nomenclature used for the reported
uncertainties are based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor
and C.E. Kuyatt, NIST Technfcal Note 1129 (1993)].

m The combined standard uncertainty, u, = 0.32 percent, is the quadratic combination of
the standard deviation (or standard deviation of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a) 11 liquid-scintillation measurements on each of
4 vials 0.11 percent

b) gravimetric 0.05 percent
c) calibration of SRM 4926D 0.29 percent
d) background 0.00 percent _
e) half life . 0.03 percent

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying u. by a coverage
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95%
confidence.

(3) Overall uncertainty reported by EMSL . -

The limit of detection for photon-emitting impurities is:

0.08 y s'g'' for energies between 90 and 2700 keV.

UntetreW, M.P., Coursey, B.M., Schima, FJ., and Mann, W.B., Int. J. Appl. Radiat.
os,. 314i11 (1980).

..>

(`) This result demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.
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^Notebook No. OI' L I
P^[OJECT continuedP'wnPage

INITIAL STANDARD DILUTION RECORD

Standard Infonnation:

Isotope: - 3 Vendor:

Activity of Standard Received: It uCl WMd

Weight of Standard Received (g): 5 g LAL I.D. #: A Z9

iSStandard Activity (pCi/g): ' Z• Traceable 1' eS

Halflife in Years or Days: (2 • yrs Certificate

Reference Date: oo (.1.3 9L Receiver's Name:

Date Received: 9.5

Balance Verification?:

f

p D1stS-Qi..l

Diluent Used: L 1 A -{ -S zl:^,
^
A/Decay Corrected Standard Activity (pCi/g): Vs Ci/g ,

of the Source Transferred (g):

c: Total diluted weight (g):

Total Diluted Volume (mL) _,5& .tg, 5 mL

e: Activity of Dilution by Weight (pCi/g) (a • b/ c 1: °,Z ) `f

J=d Density of Solution (g/ml) [c / dl: 0, 9 q7

I: Activity of Dilution by Volume ( pCi/mL) [e • fl: ^ O

Dilution Logbook I.D. #: ,/J^ (,IQ-L-q S - on 2-1 -' ^

Prepared By: ^^jS,^Q ^P eparation Date: 7/95I^ P^3 9
Reviewed By: Review Date: 7^7^,QS

Purity/Cross Check Performed By:

Signed Date

Check Date: 661

l) S fC ^' Signed Date



N - 3 LC.5
PROJECT

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Isotope:

Barcode Number

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

Diluted Source Logbook I.D. J!:

Balance Verification?:

Diluent Used:

'Diluent: E rA -Qea4D t,Ji"a

•Density of diluent ( g/ml): 0•99

a: Parent Specific Activity: 2- 1940

b: Amount of Source Transferred: S- 0 Glass C1 as5 ^1 p+ p e^

c: Total amount of Dilution: y0ao +-^ J^

d: Total Volume of Dilution: t{ 66()

e: Activity of Dilution ( a ' b/ cl: 10^ E(or/31/9 L

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

Dilution Logbook I.D. #: 9 5-"f 2I r' I 2-I

can be nerformed without a densitv conversion. If the dituent ehanges, a weighted proportion density conversion is necessa

Dilution Source Information

Prepared By: Preparation Date: ^O^Z^ 9S

Reviewed By: Review Date:

U the dituent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

Notebook No. o?^T

Continued From Page _

H - 3 L cs

qc 529 9

ZG o^_ I

t.At--)5-721-

4'-^ 3p,

1L^a1 w:il.'

Read and Understood By

Signed ' Date Signed

662
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PROJECT Continued From Page

^ 1 ^ j I 1 ' . , ,• . : ' ' _

SECONDARY/W.ORKlNG LEYs
STANDARD DILUTION RECORD

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

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

Dilution Source Information

Isotope:

Parent Barcode Number f-f C S 2. L CJ

-- h

`Diluent:

'Density of diluent (g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

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

f: Activity of Dilution (a ' b d):

!S- 0 72t-1

yps
be.eQ WN ler

Dilution Logbook I.D. A':

WAT

^ glml

r' ^ y J PCi/g

^Q.O g

/00 g

1 o Q ml

PCi/g

^ 19 pCuml &%„ C>z /S z

?y-oC77-74

Prepared By: Preparation Date: 6 1 l 5 -

Reviewed By: l_;.• Review Date: Z-3 .9.5 _

' If the diluent remains unchanged from the diluent used for the dilution source, then a weiQht dilution of a volume unit source

can be performed without a density conversion. If the dluent changes, a weighted proporuon density conversion is necessary.

neaa ana unaerstooa by , cc

O 62)

Signed Date Signed Date
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LIS

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuctear Radiation Assessment Division

Calibration Certificate

Description
•nnco•Ir•eerwee• Tritium (H-3) M•sla• 12.43 years

Nanwul aniviry
1 110 nanar"^N•

Nowunrl..lum. © MreampouN/OOnNavmob
2606-1 ^

Measurement Activity of principal radionuclide

AniNly Mr pam of this .alutfon

©
nnns a

Tr i} i ttm

.Io.ooe...sT. June 3, 1 9 92

Activity of daughter radionuclide

The MlacVal .ctivity N.s accompaN.l.r tM quatad rLne by

r--^ ewNr Mr er.M

.r nN I.uEMw nudN

Total mass of this solution

Mama

Method of measurement ••

The activity of the primary solution and this
dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly

-,,;traceable to the National Institute of Standards
Technology.(NIST).

UsefutUfa M„
Wanuctise hasdanared Owetigh

FO_I
Nm OwaaW4ay«a..ONirNOlrEMSI-lV

re...w.reNna mn th's selut4n ah«da nat be w.a aher becember 1999

657



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

ln none
less than of the principal activityequal to

less than
(2) equal to of the principal activity

(3) less than (`^ %, of the principal activityequal to

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 preater than ±

(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor

for the degree of freedom

The maximum uncertainty due to the assessable systematic errors (di)ution, countinp, and

known uncertainty of the standard) is obtained by the separate arithmetic summation of the

positive and negative systematic error These have been estimated not to exceed

+2.9% or

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of

the quoted result from the true value. It is a combination of random error (t(smj^ at the 99.7%

confidence limits and the worst case estimate of the systematic errors ( +E ,-d ' 1
The overall uncertainty is therefore calculated on the basis of +Et(sm) +b]. - ttlsm) +E]

and is of the quoted radioactive concentration.

Decay Schemes This standardization is based on the following assumptions Of the principle nuciide, its

daughter nuclides and impurities (no allowance for error in these assumptions or the

assumption of quoted half•tife have been included in the statement of accuracy above).

Trititun decays 100 percent by beta emission. The

maximtun energy is 18.6 Kev, the average is 5.68 Kev.

Chemical Grrier content per gram of solution: Other components:

Composition

of Solution 100 percent H20 Baritim less than 0.0Q^4 p
Lead less than 3x10 pe

Preservative:

Remarks

Date Certificate Prepared `7 e 17 6 5C

Approval Signature SM!l ,
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n+

REPORT OF TRACEABILITY

U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology

Gaithersburg, MD 20899.,

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide Hydrogen-3

Source identification 2606-1, prepared by EMSL

Source description Liquid in 5-mL flame-scaled glass ampoule

Source mass • Approximately 5.0 grams

Source composition Hydrogen-3,iti water

Reference time 0700 EST June 3, 1992

NIST DATA

Radioactivity concentration 8105 Bq g't

Expanded uncertainty 0.64 percent t'^1•

Photon-emitting impurities None observed

Measuring instrument 47rp liquid-scintillation counters
calibrated with SRM 4926D

Half life 12.43 :L 0.05 years rn

Difference from NIST

For the Director,

Gaithersburg, MD 20899
January 1994

EMSL DATA

810.3 Bq g'

43 percent r'>

None observed

Liquid-scintillation
counting

-0.05 percent (")

J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

'Notes on next page

65P



Nationed 31ttatitute of StattDaft & irecfjnologp
1'd!°, IS A 7f lac l:_ c1„iC.at

CECtifiCati~ µ"CH IS ttMLED TO YOU 11!r'!1ER

Standard Reference Material 4927D
Radioactivity Standard

Radionuclide

Source identification

Source description

Volume

Radioactivity concentration

Reference time

Overall uncertainty

Measuring instrument

Half life

Hydrogen-3

SRM 4927-D

3H-water flame-sealed in
NBS glass ampoule

3mI.

6.286 x l05 Bq g-1

1200 EST January 1, 1989

0.82 percent (2)

4a8 liquid-scintillation
counter (3)

12.43 ± 0.05 years C+)

This Standard Reference Material was prepared in the Center for Radiation Research,

Nuclear Radiation Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899 Stanley D. Rasberry, Chief

January, 1989 Office of Standard Reference Materials

'Notes on back
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ISOTOPE SECONDARY/WORKING LEVEL DILUTION RECORD

3 ,
SecondaryJWorkinP Lpvel Dilution

t y L /^.^sy.
Date:44S Preparer's Name:

SetHcravimecethod
(Circle One)A-M'' ex...hJrts,

Pipet Check / Balance Wt. Check Done V<

1•r PrPn•.. D: ( f..^n
aas l^(Isr

Diluted Source ID (logl^: I1-

Diluent used: -JQJ. t+ila^a--
R.c. O.X. 17-A t, ^g $

A: Source activity: D5AAc.% • S oo 3q8 "o sp c'/etL

B: Amount of source transferred: 1 710 8

C: Total amount of dilution: / 00 3. 00 .

D: Activity of dilution (A*B/C): I uPA I OLr /,A L

Dilution Log Book ID: 9i-

Reviewed by: GS Date: ^S 3

0ee.3CA -f. 6/tS/13

e-at . .rrts
_ ! 4 (0 'i L

= 3 as 6 ,•,,^. 4-os-t 3,

66E


	1.TIF
	2.TIF
	3.TIF
	4.TIF
	5.TIF
	6.TIF
	7.TIF
	8.TIF
	9.TIF
	10.TIF
	11.TIF
	12.TIF
	13.TIF
	14.TIF
	15.TIF
	16.TIF
	17.TIF
	18.TIF
	19.TIF
	20.TIF
	21.TIF
	22.TIF
	23.TIF
	24.TIF
	25.TIF
	26.TIF
	27.TIF
	28.TIF
	29.TIF
	30.TIF
	31.TIF
	32.TIF
	33.TIF
	34.TIF
	35.TIF
	36.TIF
	37.TIF
	38.TIF
	39.TIF
	40.TIF
	41.TIF
	42.TIF
	43.TIF
	44.TIF
	45.TIF
	46.TIF
	47.TIF
	48.TIF
	49.TIF
	50.TIF
	51.TIF
	52.TIF
	53.TIF
	54.TIF
	55.TIF
	56.TIF
	57.TIF
	58.TIF
	59.TIF
	60.TIF
	61.TIF
	62.TIF
	63.TIF
	64.TIF
	65.TIF
	66.TIF
	67.TIF
	68.TIF
	69.TIF
	70.TIF
	71.TIF
	72.TIF
	73.TIF
	74.TIF
	75.TIF
	76.TIF
	77.TIF
	78.TIF
	79.TIF
	80.TIF

