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Lockheed Environmental Systems & Technologies Co. r-t?

Lockheed Analytical Services 0 0 4 43.)

975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 i .
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 L A

LOCKHEED MARTIW -

" July 31,1995

Ms. Joan Kessner
Bechtel Hanford, Inc.

345 Hills

P.0. Box 969

Richland, WA 89352

RE: Log-in No.: ' 14838
Quotation No.: Q400000-B
SAF: B95-087
Document File No.: 0629596
BHC Document File No.: 242
SDG No.: LK4838

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 sampie 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: B85-067

Document File No.: 0520596/0525596
BHC Document File No.:242

SDG No.: LK4838

" | 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,

b’f’w‘-’\- Al pa— ﬁﬁ..
Kathleen M. Hall
Client Services Representative

ce! Client Services
Document Control

00¢



Lockheed Analytical Services

Log-in No.:

. CASE NARRATIVE
INORGANIC NON METALS ANALYSES

L4838
Quotation No.: Q400000-B

) . SAF: B95-067
Document File No.: 0520596/0525596
BHC Document File No.:242
SDG No.: LK4838

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 blanki(s), laboratory control sample{s), ICP

interference check samples (ICP only),

- 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.

performed on the following sample:

serial dilutions, analytical (post-digestion) spike

Quaiity control analysis was

Method Blanks
L The concentration levels of ali 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

Client ID LAL # Method "
BOGO079 L4838-5 DUP, MS | 180.1 Turbidity |
BOGO79 14838-3 DUP, MS | 300.0 Chloride, Fluoride, Nitrate-Nitrogen,

Nitrite-Nitrogen, Orthophosphate and Sulfate
BOGO79 L4838-7 DUP, MS | 350.1 Ammonia
BOGO79 1.4838-4 DUP, MS | 353.2 Nitrate-Nitrite-Nitrogen
i BOGO79 L4838-6 D_l_JP, MS | 2030 Sulﬁde__ .
Holding Time Requirements
e All samples were analyzed within the method-speclf:c holdlng times.
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Lockheed Analytical Services ‘ Log-in No.: L4838
’ Quotation No.: Q40000Q0-8

SAF: B9b-067

- Document File No.: 0520596/0525536

, 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

L] One water sample was received in good condition on June 292, 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 BOGO79 {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

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

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI ‘ \ ' 7/31/95

Prepared By Date
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Lockheed Analytical Services ' ‘ Log-in No.: L4838
Quotation No.: 0Q400000-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

o One water sample was received in good condition on June 29, 1995 and logged in as
L4838. '
o The samples were prepared as LAS Batch 629BHD and analyzed for selected analytes

as requested on the chain of custody. Sample BOGO80 (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 ' ’ 7/31/95

Prepared By 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
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, matrix spike samples, 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-S0OP-0060. All sampies 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-80 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 qsing SOP, LAL-91-S0P-0169. 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 uéing SOP, LAL-91-SOP-0066. All samples were analyzed

in workgroup #242843. No problems were encountered during preparation or analysis. All QC
criteria were met and no reanalyses were performed.

01¢



» Lockheed Analytical Services Log-in No.: L4838

Quotation No.: Q4000008 .
SAF: B95-067

Document File No.: 0520596/05255926
BHC Document File No.:242
SDG No.: LK4838

Analytical Method Uranium Isotopic

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

Yvonne M. Jacoby July 286, 1995
Prepared By Date
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' Lockheed Analytical Services

DATA QUALIFIERS FOR INORGANIC ANALYSES
[Revised 08/28/92]

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

B . limit (CRDL) but greater than or equal to the instrument detection limit (IDL).
For Routine, Non-CLP Analyses Only -- Any constituent that was also detected in the .

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

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

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

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,orZ Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance = ||
limits.

+ Correlatlon coefﬁc:1ent (r) for the MSA is less than 0. 995

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 desigpations on the QC summary form.,

nto2




‘ Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES
JRevised 08/28/92]

Any constituent that was also detected in the associated biank whose -
B concentration was greater than the reportmg detection limit (RDL) and/or .
minimum detectable activity (MDA). : {

a

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

Constituent detected in the diluted sample.

Constituent concentration exceeded the calibration or attenuation curve range.

For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

o= e e

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

Y | Chemical yield exceeded acceptance limits.

* 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 eievated sample
analyte concentration.

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

! Used as foot note designations on the QC summary form.



Control #: 95-0040

‘Sample Dis osition Record Revision #:
P P i Date Initiated: 07/05/95

Section 1 - BACKGROUND . -
SAF #: B95-067 : . o ‘
OU: 160-HR-3
Project ID: 100-HR-3 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

o~

Section 2 - SAMPLE INFORMATION
Number of Samples: 4 - Qunaterra; 2 - Lockheed
ID Numbers: Q) - BOG041, B0G042, B0G077, BOG078; L - B0OG079, 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 refngerator with temperatures of 7-8 degrees

Celcius.

N/A

NCR Validation (Print/Sign) ) Date

Section 4 - DISPOSITION

Type: Use As Is
D&imptmn. With concurrence from R. E. Peterson, task lead, proceed with analyses and document

excursion with this SDR.

MI__%%/ ' _ '7;//1 (25
Project Coordinator (Print/Sfgn) ‘ : Date

Ly 243 /es”
NA ' | .
QA (Print/Sign) ; . Date
Section 5 - INSPECTION (Issue Class: Nonconformance Only) , "
ll Inspection Number: :
'Inspection Resulis;
014
N/A
Inspector (PrmtlSngn) Date
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[95] From: Kenneth F Trapp at “WHC279 6/28/95 4: 07PM (1762 bytes: 1 In)
fo: Robert C (Clay) Smith at "WHC321
cc: Kenneth F Trapp, David A St John

Subject: Samples Out of Range in Temperature. o A | -
Message Contents. —==-r~-—- :

Text item 1: Text 1

Dear Clay,

A1l the samp]es stored in Refrigerator 3 at 4701-C were exposed to out
of range temperatures for a 12 heur period, from 2000 on June 27 to
0800 on June 28. The temperature ranged between 7C to 8C. Here is a
Tist of the affected samples by SAF: .

B95-067 (100-HR-3 Grouﬁdwater Sampling, Phase 1)
BOG041 (Quanterra ;

BOGO42

BOGO77 "
BOGO78 "
B0G079 Lockheed
B0OG0SO "

Only the analysis for Anions, N0O2-NO3, Turbidity, Sulfide, and Ammonia
are temperature dependent.

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

BOG7%0

BOG791

B0G792

BOG793 - }

TPH is temperature dependent. Shipped to Quanterra.

B95-078 (116-B-5 Crib)

116-B5A-10
116-B5A-12.5
116-B5A-14.5
_116-85B-10
116-B5B-12.5
116-B58-14.5
116-B5C-6 -
. 116~B5D-10
116-B5D-12.5
116-B5D-15
116-B5H-10
'116-B5H-12.5
. 116-B5H-15
.116-B56-10
. 116-B5G-12.5
116-B5G-15

‘A1l of these samples are temperature dependent. Shipped to FAST.

-



LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1lno01)

Jun 29 1995,

01:57 pm

Login Number: L4838

Account: 596

Project: BECHTEL-HANFORD Bechtel Hanford PrOJect

Bechtel Hanford, Inc.

* Rlchland, WA

L4838-1 .. .- - ... BOGO79 27-JUN-95 29-JUN-95 03-AUG-95
temp 4; SAF# 395 067 ’ : :
Location: RFG01-07B
Water 1 S SCREENING Hold:24-DEC-95
L.4838=2" . s BOGO79 C27-JUN~-85. 29=-JUN-95 03-AUG-95
temp 4; SAF# B95 067
Locatlon. RFG01-07B
Water 1 S 6010 ICP METALS Hold:24-DEC-95
L4838~F, il L 1L BOGO79 " ..27=JUN-95 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067 '
Locatlon° RFG01-07B
Water 1 S 300.0 CHLORIDE Hold:25-JUL-95
Water l S 300.0 FLUORIDE Hold:25-JUL~95
Water 1 S 300.0 NITRATE Hold:29-JUN-95
Water l S 300.0 NITRITE Hold:29-~-JUN-95
Water 1 S 300.0 PHOSPHATE Hold:29-JUN-95
Water 1l S 300.0 SULFATE Hold:25-JUL-95
L4838~4.. oL BOGOT9 5. 29-JUN-95 03-AUG~95
temp 4; SAF# 395 -067
Location: RFG01-07B
Water 1 S 353.2 NITRATE Hold: 25-JUL-95
1.4838-5 e R - BOGOTY. i 27 =JUN-958 . 29-JUN-95 03-AUG-95
temp 4; SAF# B95~-067
Location: RFG01-07B
Water 1l S 180.1 TURBIDITY Hold:29-JUN~95
1i4838-6; o s B BOGOTS e e i A7 =JUN=95. 29-JUN-85 ~ 03-AUG-95
temp 4; SAF¥ B95-067
Location: RFG01-07B ‘
Water 1 & 9030 SULFIDE Hold: 04~JUL=-95

' ' BOGO79 .. . . 27-JUN-95 29-JUN-95 . 03-AUG-95
Location: RFG01-07B '
Water 1 S 350.1 NH3/N Hold:25-JUL-95
L483B-8 A " BOGO79 - 27=-JUN-95 29-JUN-95 © 03-A0G-95
temp 4; ' SAF# B95- -067 -
Location: 157 '
Water l S GR ALP/BETA LAL-0060 Hold:24-DEC-95

Page 1
017
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (lnoOl)
Jun 29 1995, 01: 57 pn

Login Number: L4838

Bechtel Hanford, Inc. * Richland, WA

Account: 596 .

Project: BECHTEL-HANFORD Bechtel Hanford Project

Water 1 S8 SR~90 -LAL-0196

Water
L4838-9 . vt Ul ‘BOGO79
temp 4; SAF# B95- 067

Location: 157

'BOGO79.
SAF# B95-067
157

i4838-10
temp 4;
Location:
L4838-11 " BOGO79
temp 4; SAF# 395 067
Location: 157

L.4838-12 BOGO79
temp 4;
Location:

'SAF# B95-067
157

L,4838-13" BoGO79 .. .
temp 4; SAF# 395—067

Locatlon. 157

T4838—14"
temp 4; SAF# 395 067
Locat10n° 157

'BOGO79 .

L4838-185" e BOGO79.
temp 4; SAF# 395-067

Location: 157
BOGO79.

L4g83g~16 - -
temp 4; SAF# Bo5- 067
157

Locatlon.

L4838-17i{
temp 4; SA
Location:
Water

o BOGOT9
067 . .

157
1 § TRITIUH(H3)

Boqo79

‘L.4838-18
tenmp 4,
Location:
Water

'SAF# 395'067
157
1 § TC-99 LAL~0169

Hold:24-DEC-95
1 S U-ISOTOPIC LAL-Q1l08 ‘Hold:24—DEC—95

27-JUN-95

-, 27=JUN—-95

27-JUN-95

27-JUN-85

 27-JUN-95
- 27~JUN-95
| i27~JUN-95.

T 27-JUN-95

27-JUN~-95

LAL-0066 Hold:24-DEC~95
* . 27-JUN-95

Hold:24-DEC-95

29~JUN-95

29~-JUN-95

29-JUN-95

285-JUN-95

29-JUN-985

29~JUN-95

29-JUN-95

29-JUN-95

29-JUN-95

285-JUN-95

OB-AUG—?S
03~-AUG-95
03-AUG-85
03-AUG-95

03-AUG-925

03-AUG-95

. 03—-AUG-95

03-AUG-95

03-AUG-95

03~AUG-95

Page 2
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnol)
Jun 29 1995, 01:57 pm

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

L4838~19. Coeen BOGO?Q e j%ﬁﬂ@?%@UN%QﬁthFJUNEQS ' '03éAUG—95
temp 4; dAF# B95-067 . : '
Locat10n° 157

L4838~20. - EERE BOGO?S ST L27-JUN-9829-JUN~95 - 03-AUG-95
temp 4; SAF# B95-067 '
Location: 157

L4838=21 . . i i BoGo79 . - .. . ...27-JUN-95 29-JUN-95  03-AUG-95

tenp 4, SAF# 'B95-067
Location: 157

L4838=-22 . 'BOGO8C .. .. - . .27~JUN-95 29-JUN-95 =  03-AUG-95

temp 4, SAF# B95-067
Location: RFG01-07B

Filt B20 15 § 6010 ICP METALS Hold:24-DEC-95
Li4838-23 . ...  REPORT TYPE, - ' ... " .20=JUN-95, 20~-JUN-95 . 03-AUG-95
SAF# B95=067
Location:
Water 1 S EDD -~ DISK DEL.
wWater 1 S INORG TYPE 4A RPT
Water 1l &S RAD RPT TYPE 4F
Page 3

Signature: . ﬁ%—ﬁ’vvpﬁiﬁ$ﬁ
Date: L, 2.°\"CIS" . 019
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Radioactive Material Screening Worksheet

7bs bt OO

6/29/95
. Job Name - WHC—OGZQB-L4838
Sample |Solid or} Time }Size (g or mi) Counts'._ CPM DPM _ Activity_ {uCi/gm or _mll - _I_\ctivity (uCifsample} . RAD
Number | Liquid | {min) | Aliq | Smp | a Bl{al|lBlal B o B " a/p i S o/p YarN
L4838- 1 |Liquid - b 10]- 20 4 113] 0.8] 22.6] 1 -8] 4.28E-08 [L{mbdg 4.28E-08 | 8.56E-07 | LD 8.66E-07 |no
Totals . | 4.28E-08 |0.00E + 00} 4.28E-08 | 8.66E-07 |0.00E + 00} 8.56E-07
" RDL {soil)®." Alpha :.| .Beta - ’ . 2919
. .uCilgm | 5.89E-05 | 1.60E-04 Analyst's Signature: j , Z/ b 7_‘01_%1‘3
*: RDL (liquid) - |- Alpha - | = Beta” ' ,
- yCilgm- | 5.89E-07 | 1.60E-06 Review Signature: m _
. _
o
na
o
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| . Page __1__of d’
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Tl oM
ata ‘Turnaround
| B P . .!
Collector - - Company Contact Telephone u Nm:_::’j
K (ce [ A . ZZ’? ° R. E. Peterson (509) 372-9638 0
Project Designation 4 Sampling Location SAF No.
100-HR-3 Groundwater Sampling, Round 9, Phase 1 100H B95-067
Ice Chest No. Pield Logbook No. Method of Shipment
) S’ F& - J&/lP Federal Express
, | Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockhes Wah-0-0404-3% A90 He33- 299
* | Possible Sample Hazards/Remarks Preservation .
: HNO, | Cool4°C | HS50, | Cool4°C *] H,S0, HNO, | Cool4°C HCI Cool 4°C
Type of Container G G PIG PG P PIG P/G G P/G P
. No. of Countainer(s) i 1 1 1 1 I < 1 4 i
* | Special Handling and/or Storage Volume
Maintain samplings between.2°C and 6°C. 500mL 500mL 500mi 250mL iL . iL 10 500ml. - 1L 20mL
IcP hooms 69+ INO, - NO, | Turbidiey [Sulfide | Ammonia [Gross 8B, Iy, [To.99  { Activity
Metals NGy, NO, oo Sean
SAMPLE ANALYSIS (Unfiltee- |po, 2351238
ed)
| Sample No. Matrix* Date Sampled ‘Fime Sampled
BOG079 Ce & DY 5S¢ D37 \[ \'s “l % % {\¢ \f IS (C e,
. SPECIAL INSTRUCTIONS Matrix*
CHAIN OF POSSESSION Sign/Print Names .
: R : & - *] %—;lﬁ_a()}l S o sl
Relinquished By & 22, Date/Time Reqgived By Date/Timg /2 w SE m Scdiment
. Aé "2 ¢ c7y / ) C, mf (-{5 Sample analysis for phosphate, nitrale, and nitrite by EPA 300.0; and turbidity by EPA :E - gﬂ;e
! ﬁ%&m—ﬂ_i__ﬂ : ~ 180.1 is being requested for information only. The ERC Contractor ecknowledges that W = Water
Relipgls y - 'Dalcl'l‘irne Ao Received atemmc the 48-hour holding time will noth-c met. g - 2§
(/£ RAR/a5 e DS = Dyum Solids
-.~§elinquls By ate/Time Received By Date/Time Tl]e Ten F,g reen/e wos OUAT rd /2/147/ {-JV DL~ D Lt
A = Tsue
R @, o ¢ Wi = Wipe
3 _clinquished By Date/Time Received By Date/Time 141 }?9' “)% :7 bZ'TM en 7 <o 'u/ g t%/ _Tﬂl 2 7 {; -‘llhﬁd "
Y U np ff? X = Oler +
ASLABORATORY | Received By — Title Date/Time
SECTION A~ Seols Cﬂrm/x g S foye
INAL SAMPLE Bsposal Method Disposed By Date/Time '
DISPOSITION {4

[y



. Page 2 of 2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
i Data Turnarcund
Colisctor T Contact “Teleph L1 Prioriy
ollector ‘ompany Conl elephone
‘ K- Lee / ,(} ,? 220 R. E. Peterson (509) 372-9638 B Normal
- { Project Designation Sampling Location SAF No.
i { 100-HR-3 Groundwater Sampling, Round 9, Phase 1 100H B95-067
! Iee Chest No. Field Logbook No. Method of Shipment
. S - /¢Qyr, il Federal Express
Shipped To Offsite Properly No. Bill of Lading/Air Bill No, .
Luckiced Wa5-0-0304-79 290 ~ AT 7=~
Possible Sample Hazards/Remarks
Preservation HNO,
Type of Container G
. No. of Container(s) 1
Spectat Handling and/or Storage
Maintain samplings between 2°C and 6°C. Volume s00mL
icr
. Metals
SAMPLE ANALYSIS (Piltered)
! Sample No. Matrix* Date Sampled Time Sampled
B0GOS0 W G-y 5 | QF3) b
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Milrix®
. 2 — _ ] .. . 5 = Soil
Relinquished By M Date/ Time Rmﬁy D= e [Xé7s Refer to Activily Scan listed on page 1 of 2. gs: - :::m
MAGK z2 (erd S29y Relif Aragp GAEGC neeins SL. = Shige
“ [ Reli ed By Date/Time Received B Date/Time s
LTpapp /055 L The samples werw eqosed 1o cea ot fome|? 28
DS = Sal;
N elmql.lls e ! le/Time Received By Date/Time TEmpR/ THllS bp‘r&p.{’g’n 70' C o od % '{o‘/ DL= aﬁ med;
. i 3 W s 'ﬁTI,rI w Tissue
P = Wipe
| [ Relinguished By DatelTime Received By Date/Time !2 Ilé"d ro, L = Liquid
L V= Vegelatiog
L — X = Oler
@& LABORATORY {Received By Title Date/Time
8 SECTION M—ﬁaﬂi u-'\ﬂLL C,-_a !&1"’“ L@ ‘8‘1°‘1)’- /Q'fun}
~TYFINAL SAMPLE ($-Disposal Method Disposed By Date/Time -
g\ DISPOSITION 44 .

N
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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
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Environmental | ’ o
Restoration E R‘ " T Job No. 2152 -
Caontractor eam - CON: NIA L -

. - . OU: [00-ER-3
Interoffice Memorandum ‘ | AL
Sobject Code: 5830
TO: W. S. Thompson  N3-06 DATE:  Jupe 13, 1995 .
corEs: R L. Biggerstaff  H4-91 FROM:  § K. De Mers Q
Radiological Controls

N3-06/376-2764

suwect: 1995 Round 9 sampling for 100-HR-3

~ 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 8 activity in excess of 100,000
pCi/l (<.1 uCi/sample based on a 1 liter sample size) nor any « activity in excess of 10,000 pCy/1
(< .01 uCi/l 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 pCi/l 8 and 50 pCi/l .

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
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WHC-SOW-93-0003 °

Revision 4
SAMPLE CHECK-IN LIST

Date/Tine Received: (. -29-15 /0100 spaf: U]
Work Order Number: Ak " |  OSAFE__Q 9™ ~est. )
Shipping Container ID: Bonheed 1L Chain of Custody # A -
1.  Custody Seals on shipping container intact? | Yes B ]Ho' []
2.  Custody Seals dated and signed? | Yes P<J No [i
3.  Sample temperature LeC -
4.  Vermiculite/packing materials is | Wet [ 1 Dry [
5. Each sample is in a plastic bag? Yes [ Neo [ ]
6.  Sample holding times exceeded? ‘ : Yes [ ] No D]

Samples have:
tape hazard labels

p —
SZ custody seals (_appropriate sample labels

8. Samples are: '
in good condition Teaking
broken . have air bubbles

9. Is the information on the COC and Sample bottles in agreement?
Yestxj/ No [ ]

Notes:

-

Sample Custodiah/Laboratoty:,Aﬁ/bv1,é¥L. ///i/kﬁ Date: (,—24-75

" Telephoned To: Y oorlleen Vot On_(,-29-55 - By /va’iaw;/ M

33
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LOCKHEED MARTIN

Sample Logm
Login Review Checklist

Lot Number- L L{?)g

The login review should be conducted by that person logging in the samples as well as 4 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 rev;ew has occurred. This checklist

should be affixed to each login package prior to distribution.
For effective login review, at a minimum, five reports form the login process are required. These are the coc (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning

review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMARY REPORT YES NO. N/A Comment

1. Are all sample ID’s correct? b

2. Are all samples present?

4. Are all analyses on the COC logged in for the
appropriate samples?

f
3. Are all matrices indicated correctly? }(
¥
X

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching

procedures? X
LOGIN CHAIN OF CUSTODY YES NO N/A Comment
1. Are the collect, receive, and due dates correct
for every sample? - X
2. Have all appropriate comments been indicated in
the comment section? X
SAMPLE RECEIVING CHECKLIST' YES NO N/A Comment
1. Are all discrepancies between the COC and the login X

noted (if applicable)?

ko, B (62945 7g ﬂomﬂ G ‘*0{9;9(- 0zE

[ . . - Mt
primary review signature date /secondary review signature

- o _ - ’ (03 4G




Lockheed Analytical Services
Sample Receiving Checklist

Clieat Name: M\k\ - H—,_.,.#,‘-J(

Job No,

Luyt? Cooler ID:

Page 1 of

COOLER CONDITION UPON RECEIPT
Temperature of cooler upon receipt: -

Y9

temperature of temp. blank upon receipt:

Yea No * Comments/Discrepancics
custody scals intact X
chain of custody present Ve
blue ice (or equiv.) prescat/frozen ¥
rad survey completed s
SAMPLE CONDITION UPON RECEIFT
: Yes No * Comments/THscrepancics
all bottles labeled X
samples intact - N4
proper container used for sample type s
sample volume sufficient for analysis hd
proper pres. indicated on the COC X
VOA's contain headspace AS
arc samples bi-phasic (if so, indicate sample ID'S): il
MISCELLANEOUS ITEMS
Yes No ¢ Comments/Discrepancics
samples with short holding times Y
samples to subcontract X
ADDITIONAL COMMENTS/DISCREPANCIES
Completed by 7 dste: - AA Folo e-29-7S

Scat to the clicat (datc/initisls):

** Clieat’s signature upon receipt:

Noics: * = cootact the appropriatc CSR of aay discrepegeias immsodistaly gpon roceipt

C hHtai/

)

#s = ploasc roview this infocmation and setarn via fecatmills to tha spproprinte SR (702) 3618146

Lo
™o

~3
| ~wversion 2.0 (11/11/94)

5




Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)
Bechtel Hanford, Inc. * Richland, WA

BOGO7S — L4838-1 » © Water SCREENING — °

L4838-2 Water 6010 ICP METALS-
L4838-3 . Water - 300.0 CHLORIDE-
L4838-3 Water 300.0 FLUORIDE -
1.4838-3 : Water 300.0 NITRATE -
L4838-3 Water 300.0 NITRITE-
1L4838-3 . Water 300.0 PHOSPHATE-
1.4838-3. - Water 300.0 SULFATE-
L4838-4 Water 353.2 NITRATE —
14838-5 Water 180.1 TURBIDITY-
L4838-6 Water 9030 SULFIDE ~
1.4838-7 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-0
L4838-17 Water TRITIUMAHS% LAL~
L4838-18 Water TC-99 LAL-0169 ~
BOGOSO — L4838-22 Filt Hz2o 6010 ICP METALS -
REPORT TYPE - 14838-23 ' Water EDD - DISK DEL~
1.4838-23 Water INORG TYPE 4A RP
1 4838-23 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: 29-JUN-95

Percent Solids: N/A

o Limi
Turbidity NTU 180.1 0.61 WA 29-JUN-95 24771 L4838-5
Chloride ma/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- JUK-95 24767 L4838-3
Ortho Phosphate ma/L 300.0 | 0.034 0.10 B 29- JUN-95 24768 L4838-3
sul fate mg/L 300.0 32. 0.10 29-JUN-95 24770 L4838-3
Ammonia Nitrogen mg/L 350.1 (< 0.020 0.050 u 06-JUL-95 24789 1L4838-7
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

63cC




TEATCRIITCU Sy s J
’ Nonmetals Analytical Data
Technical Review Checklist
(Analyst)
Analyst Name (Printh: (¥ \ gl | Analysis Date:  Oulzatgs
Client(s) Name: e A Batch D e2%uon - e
Method No: hesash 4 T N L 7 mliiistr‘t‘fmant: -S4 1-{1,_,_ J

peééﬁpﬁon T SRR § : o ,‘: Comments
| Completeness Review - _ - -
1. Was required method/SOP followed?
2.  Are gll raw data available and tabeled properly (e.g., -
- methods used, units, sample IDs, ditution factors, reruns)?
3. Are gll nonconformities in the raw data noted and/or _ ‘
explained?
4, Were all the client samples anaiyzed for all constituents -
and QC as specified on the LAL Bench Sheets?
Data Quality Assessment -~
5. Waere samples properly preservad and analyzed within the
method-specified holding time?
Are instrument calibration criteria met? -
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? vy
11. Are duplicate precision data within criteria? -
12. Are laboratory control sample data within criteria? —
*13. Has spike verification been performed adequataly? v LAL ID(s): SVP Initials:
\ LA €3%-2
Has the status been updated in the ACS? v

Notes and comments:

/M\u!\wa v-:w:rhwwm-e -wnc Sy g S W

e mmw»www.{mﬁw% bﬁmxwwmwa

e e e———————————
—— —— e —

EEE ggs R B *Wm@%wmw _

2 mﬁm. el

£y

.w vﬁ%-x- orhid xw§ o) 2 m.-,-.w.ﬁ
\\Analyst's Signature/Date Secondary Reviewer’s InltlalsIDate 06 d

Revised 04-02-94 H:\General QAdatachek Jno
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Lockheed Analyta::zl Labomtory

Nonmetals Analytical Data

Technical Review Checklist
(Analyst)

An a!yé t Name (Prin m o ‘ _ﬂ_’l“'ﬂ." S e Analysis D ate. Q,.t (No
Client{s} Name: R O SRS LAL Batch 1D: Q‘an-bk
Mothod No: 3S54  wdared” [ 0 o | nstruments Been ppg,

" Comments,

Completeness Review - o P
1. Was required method/SOP fellowed?

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

methods used, units, sampie !Ds, dilution factors, reruns)? 4
3.  Are all nonconformities in the raw data noted and/or ' ,
explained? 'd
4, Waere all the client samples analyzed for all constituents /
and QC as spacified on the LAL Bench Sheets? ‘
Data Quality Assessment
5. Woere samples properly preserved and analyzed within the -~
method-specified holding time?
6. Are instrument calibration criteria met? -

Are initial and continuing calibration verification data
{bracketing the samples of interest) within criteria?

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

\

‘8.  Are matrix spike and/or matrix spike duplicate (if required}
recovery data within criteria?

11. Are duplicate precision data within criteria?

I 10. Are method blank data within criteria?
| ]

12. Are laboratory control sample data within criteria?

13. Has spike verification been performed adequately? LAL ID(s): SVP Initials: |

4| L4&3%-]

NENAYARAYA

Has the status been updated in the ACS?

Kiie w&‘a”‘i?gf“éwﬁ’&“t“ﬁfa N S aECEn NI SAA I ComplIAnce W ThE Jaborava Ry podcies and

.m»ga»wm&ox\«m s RN R R R A i e GO iR

o1loelts 452 R s
Anhlyst’s Signature/Date Secondary Reviewer's [nitials/Date 15
' HAGanecal\ QA datschek.ino




SULFIDE

Method: 8030 Reactive, Total .
Batch: 629-fwt, 629-bh

Sample Analysis:

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

. - 1.102.:6% REC

L4839-1 4

4839140 TriD RAPD
[4838-6 ]

L4838=6D ; b 0100 Cobe i RPDY L
L4838-6S 200mL | 4.083 mgll. 102.6% REC
CCV. 218 | 97.6% REC .|
CCB

Q.C. Standards:

True Value of LCS = 7.96 mg/L from 1.00 mL stock #95136 at 796 mg/L.
True Vaiue 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:

Sulfide (mg/L) = [(A*B)}~(C*D) * 16,000] / 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 solution, then dituted to 200 mL)

Sulfide (mg/kg) = {(A*B)—(C*D) * 16,000] / g sample * 1.333

Where:

A = mL ijodine added‘

B = normality of iodine;

C = mL titration;

D = normality titrant; .

- 1.333 = The correction factor from the titrimetric part of the analysis

(fina] volume of scrubber solution is 200 mt., but only 150 mL
is used for the sulfide analysis [200/150 = 1.333].)

146



' *

Standardization of Thiosulfate:

Wt KID3'(g) / Volume: -<~ml's used. = Wt. KIO3 used

1.0123 | 100.0 | 1.0 | 0.010123
Titration:
‘mi's. |. - Ave: . :|Thiosuliate
11.40 11.400 | ‘Normality:
11.40 0.02489
11.40

Standardization of lodine:

10.00 ml

Titration:

—mi's | Ave. | lodine .
10.05 10.050 | Normality:”
10.05 0.02502
10.05

14



' Lockheed Analytical Laboratory

PSS e
!

"""y

Nonmetals Analytical Data

Technical Review Checklist
(Analyst)

‘I Analysis Date: - o1lasls
LAL Batch ID: “£29 - 50 -
Instrument: 256 Mk i ,:"7-::.’2.."

Client(s) Name:
Method No: '.';553:-,2; ﬁ’ et o ey

Completeness Review '
1. Was required method/SOP followed?

Are alt raw data available and labeled properly (e.g., -
methods used, units, sample [Ds, dilution factors, reruns)?
Are all nonconformities in the raw data noted and/or P
aexplained?
4, Were all the client samples analyzed for all constituents .
and QC as specified on the LAL Bench Sheets?
. i
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 biank data -
within criteria?

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

0. Are method blank data within criteria?

1. Are duplicate precision data within criteria?

NAYRY A

12. Are laboratory control sample data within criteria?

13. Has spike verification been performed adequately? LAL ID(s): SVP Initials:
Laszg -4 EC M

AL

Has the status been updated in the ACS?

BHd I CompliaH e WhE A aberatory poldes and

bpon et cho b i ihedndihab o by J e D

ywlene. that tha dats are geceptebla an

' %g; e Stonidhirlohorooha o choheoed el il dBiuodihedtot oo
ofee(se G/t P42

N nalyst’s Signature/Date Secondary Reviewer’s initials/Date 120
Revieed 03-02 4 : .

H:\Qenet ol QA I st achek. ino




Lab Name:

Lab Code:

Matrix (soil/waterx):

Level (low/med):

% Solids:

Color Before:

Color After:

Comments :

LOCK__

L.A.S.

LOwW

WATER

0.0

‘ 1 : '
INORGANIC ANALYSES DATA SHEET

. Contract :, BECHTEL_HA
Case No.: 629BHD

SAS No.:

CLIENT ID NO,

BOGO80

SD@ NO.: LK4838
Lab Sample ID: L4838-22_
Date Received: 06/29/95

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

CAS No.’ Analyte |Concentration|C| @ M
7429-90-5 |Aluminum_ 29.0|U P_
7440-36-0 |Antimony_ 58.010 P_
7440-38-2 |[Arsenic__ 98.0tU P
7440-39-3 |Barium 25.8|B| P_
7440-41-7 [(Berylllium 1.0(0 P_
7440-43-9 |Cadmium___ 5.0|U P_
7440-70-2 |Calcium__ 23400 | _ P_
7440-47-3 |Chromium 9.1|B P_
7440-48-4 {Cobalt 6.0|U P_
7440-50-8 |Copper 3.0|0 P_
7439-89-6 |Iron 13.7|B P_
7439-82-1 |Lead 56.0|U P_
7439-95-4 [Magnesium 10300¢_ P_
7439-96-5 |Manganese 2.0|0 P_
7440-02-0 |Nickel 15.0]U0 P_
7440-09-7 |[Potassium 4960 | B b
7782-49-2 [Selenium_ lo08|B P_
7440-22-4 [Silver 4.0|U P_
7440-23-5 |Sodium 14800 _ P_ -
7440-28-0 |Thallium_ 50.0|0 P~
7440-62-2 |Vanadium 10.0B P_
7440-66-6 |Zinc 4.0iU P_

Clarity Before:
Clarity After:

Texture:

Artifacts:

FORM I -

IN
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CLP

CLIENT ID -NO.

INORGANIC ANAL%SES DATA SHEET
‘ ' BOGO79
Lab Name: L.A.S. , _ Contract: BECHTEL_HA
Lab Code: LOCK__ Case No.: 629BHT SAS No.: | SDG No.: LK4838"
Matrix (soil/water): WATER ' 5 Lab Sample ID: 14838-2_ '
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.- Analyte |Concentration|C| Q M
7425-90-5 |ATluminum_ 31.9|B P_
7440-36~0 |Antimony 58.0|U 1 P_
7440-38-2 |Arsenic__|__- 98.0(U P_
7440-39-3 |Barium 27.0|B P_
7440-41-7 |Beryllium 1.0{Uf P_
7440-43-9 |Cadmium___ 5.0|0 P_
7440-70-2 |Calcium _ 42800 _ P_
7440-47-3 jChromium _ 14.5( P_
7440-48-4 (Cobalt 6.0|1U P_
7440-50-8 |Copper ‘ 3.0|0 P_
7439-89-6 |Iron 144 _ P_
7439-92-1 |Lead 56.0|U P_
7439-95-4 |Magnesium 10600 _ P_
7439-96-5 |Manganese 5.3|B P_
7440-02-0 {Nickel 15.00U P_
7440-09-7 | Potassium 4980 | B B
7782-495-2 (Selenium 87.0|U P_
7440-22-4 |Silver 4.0:U P_
7440-23-5 |Sodium 15300 P_ -
7440-28-0 [Thallium 50.0{T0 P
7440-62-2 |Vanadium_ 10.5(B P_
7440-66-6 |Zinc. 7.6|B P_
Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments :

FORM I - IN

166




Lockheed Analytical Laborafo'ry
. Metals Analytical Data
Technical Review Chacklist

(Analyst)
Analyst Name (Print): ¢/ [mc/ner Instrument: 72/.4 r®ep GIE Method‘ 6‘0/0 '
Batch Number Client Name Code Comments Acs

mclum YN upkiatea /N

Fobeas C Dilubions ) Ok /;,- Na . y T y .

706 ¢ L 73% 12 (soe rotes) 10 (306,06 - Zn) Repikest Requimeo !
E296H 7 Bechie! flanferd. . lre ' Y Yy
E2546H D - - ~ ‘ ' y y

BB AROMALT e = e ———————
10 Prep Biank data was not within criteria
1 Laboratory Control Sample was not within critaria
12 Duplicate Precision was not met
13 Matrix Spike recovery was not within criteria
oo Other
— e ————————————— —————————————————— e —————
Description ) Yoo No Commants
= e ———————————
Completanass Review
1. Ware the standard operating procedurss (S0P} followed? v
2. Are all raw data available and labsted properly {e.g., mathods used,
units, sample IDs, dilution factors, reruns)? v
3. Are all abnormalities in the raw data notad and/or explained? v
4, Werae ail the cliant semples analyzed for all constituents and QC as /

specified on the LAL Bench Sheetsde=_ -

Data Quality Assessmant
5. Was the sampie properly preserved and analyzed within the method- 7

spacified hoiding tima?

6. Ware the instrument calibration critaria met? v

7. Ara the initiai and continuing calibration verification samples data .
brackating the samplas of intersst within critaria?

8. Are the bracketing initisi and continuing calibration blank data within - /
criteria?

‘9. For ICP Only: Are the interferancs check standard racovery data within
critarnia? . v

Notes and comments:

@ Pb //Ejf) [ @Pﬁ [2?7) Oue t’o .!Jm,p/f texdure C(medivns) & daﬂ-anaﬂrmdr
(20 Prep Blank = 306 ppb " Zn '

I certity, te the bast of my Imowicdy'a. that the dats are accaptable and in compiiance with the laboratory policies and cliant requasts,
excapt ar noted above.

: i 12 Sul 95 " ' P R rd T 95
) Analyst Signature/Date Secghdary Reviawaer initials/Date 2 0 7

/a'v‘ o Lrnaner for T. tepactonrdt




S Plockhesd
ICP RUN LOG
Date: __/2 Jut 35 " Start Time: _/648
Analyst: __/ Lindner - End Time: _2232
Sensitivity Check (10 ppm M 7 10 ppm Cx): __2. 38
ICP File Folder: __ /557324 0ar
OC REFERENCE PAGE:
COMMENTS
706 od's /Dl’u{(:”’) oK /;r ANg — COMPIGJG
706 it Pedigest Feguired — FOE ppb Zn i prep blarik
E296AT ok - Cam‘plif&
825400 LK - Catnp/alc
o
" /’,3 gt T
w’
ANALYSWMA-___ DATE: 13 it 55
The sample loading Hsts are kept in a 3-ring binder next to the instrument and will be bound as needed,
'REVIEWER: DATE:
LAL-95-1.OG-0733
000147
Page

208



ICP RUN LOG - QC REFERENCE PAGE

306

EXPIRATION

. SOURCE LOT NUMBER '| PREPARATION
' DATE DATE
ICV lel"flm'm:-; Yeatured] “WSoc6 A 3/ 1/ %5 i0/1/99 L
MICY NIgT qEue a/26/95 8%/ /98
CRI | Inerganie Veatures® RGNS 4/z8/35 Q/1/9¢
ICSA " 101 TEAL T - 4/ /ag
ICSAB " Qo181 5433 - 9/ 1 /a5
STD A “ 45662 3/ 3/95 1/1 /95
STD B . 45073443 1/6/5 _asises |
¥ 20 source,
SPIKE A Inorsanig Veniures KgouM 2/30795 9/1/35 "
SPIKE B | o0 e -Ghem. Acsec .| 101876027 —~ 2/26/9% "
SPIKE C ||, conic ventures 57089 3/ 3c/05 TWAVALS II
AFCEE Seive |t " a5 123 5/2/95 /1 /95
" TCLP Seike ll 0 ysite 4/z8/95 q/1 /95 _ u
Page prepared by: bt Date: o7 Tyl 95
Reviewer: Date:

LAL-95-L0OG-0733

Page 000306



LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc.'* Richland, WA

+

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGO79 LAL Sample ID: L4838-8
Date Collected: 27-JUN-95 o Date Received: 29-JUN-95
Matrix: Water ' Legin Number: L4838

“Canstd tijen

Gross Alpha 19-JUL-95  GR ALP/BETA LAL-0060_24940 1.3 1.4 2.3 c . pci/L
Gross Beta 19-UUL-95 GR ALP/BETA LAL-0060_24940 5.1 1.7 2.4 pCi/si
Total radio-strontium 11-JUL-95 SR-90 LAL-0196_24941 -0.14 0.52 0.92 pCisL -
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-1SOTOPIC LAL-0108_24942 0.45 0.21 0.1 pti/L
U-238 12-JUL-95  U-ISOTOPIC LAL-0108_24942 1.05 0.32 0.17 pCi/L

Page 2 308



Client Sample 1D: BOGO7S

Pate Collected:

Matrix:

. ‘Tonstituent:.

LOCKHEED .f\lh’ﬁ\L‘fTI(:.A.lT SERVICES
RAD DATA REPORT (ral1)
Bechtel Hanford, Inc.’ * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

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

Water ' Login Number: L4838

LAL sample ID: L4838-17.

H-3

21-JUL-95 TRITIUMCH3) LAL-0066_24943 520

240

Page 3
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFQRD)

Client Sample ID: BOGO79 LAL Sample ID: L4838-18"
Date Collected: 27-JUN-95 : Date Received: 29-JUN-95
Matrix: Water ( ' Login Number: L4838

T6-99 19-JUL-95 TC-99, LAL-0169. 24944 5.3 8.6 10. ' pCi/L

Page 4 310



AN . fee, 19 A:-:a .nqa{s
.; %} National Ingtitute of Standards & Technology -

e . T THISIS A PHOTOCOPY OF -
@ertificate WHICH S BEING :m%%ﬁ?%ﬁ%ﬁnig; '

Standard Reference Material 4321B_ |
Alpha-Particle Solution Standard

Radionuciide Natural Uranium
Source identification SRM 4321B |
Source dcscrié:tion Liquid in 5-mL flame-sealed glass
ampoule
Source mass Approximately 5.3 grams
Solution composition Natural uranivm in 1-molar nitric
acig
Uranjum concentration 001998 ¢ g*
Reference time 1200 EST J anuary 1, 1992 A
Aotod-

U-235: 1135 Bq g*
U-234: 2376 Bq g’

R
Radioactivity concentration U-238: 246.7Bq g? < % - ,_\°\5 '/\ Qx\\' a

Overall uncertainty U-238: 0.87-percent @ *
U-235: 0.96 percent
U-234: 1.86 percent

Measuring instrument Mass spectrometer, silicon surface-barrier
detector, and 4#{(a+p) liquid-scintillation .
counter @

Half life U-238: (4.468 = 0.005) x 10° years ®
- U-235: (7.037 = 0.011) x 10* years
U-234: (2.454 = 0.006) x 10° years

 This standard reference material was prepared in the Physics Laboratory, Tonizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD ' William P. Reed, Chief
February, 1992 : Standard Reference Materials Program

*Notes on back
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NOTES |

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

H a) uranium assay of SRM 960
|b) uranium atom ratio 0.01 0.07 0.50 “
I ¢) quantitative dissolution 0.25 025 | o025 |
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

Overall uncertaint

@ SRM 4321 was prepared by quantitatively dissolving a carefully cleaned and weighed
piece of well-characterized natural uranivm 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 4m(a+g) ltquxd-scmnllation counting. The values
that we recommend for the U-234/U-238 atom ratio and alpha-particle-emission-rate ratio
in SRM 4321B are (529 = 0.02) x 10”? and 0.963 = 0,003, respectively. (See the
Information for Users of SRM 4321 and SRM 4321B, Natural Uranium Solution.)

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

: For further information please contact Dr. L.L. 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 threée times the combined uncertainty.

Source of uncertainty .Uncertainty (2)
' U-238 U-235 U-234
a) original calibration of SRM 960 0.01 0.05 0.28
b) quantitative dissolution 0.07 0.07 0.07
c) gravimetric measurements ’ 0.07 0.07 o0.07
d) half life 0.07  0.07 0.4l
Combined uncertainty . 0.12 0.13 0.51
* 3 * 3 % 3
Overall uncertainty 0.36 0.39 1.53

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

(3) Radicactive 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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UNITED S8TATES DEPARTMENT OF COMMERC!
National inatitute of Beandarts andg T-chnmngy
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PO T

i
*rargy ot

Dear CustOmcr:

The Standard Reference Material(s) (SRM'(s)) for whxch you have requestcd a Matcnal Safcty
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:

1 o The SRM is an article, as that word is defined in paragrap'h {c) of section
1910.1200 of title 29 of the Code of Federal Regulations which does not refease or
othérwise resuit in exposure to a hazardous chemical, under normal conditions of
use. ‘

2 m 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 resuit in
exposure to a hazardous chemical under normal conditions of use. |

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

4 m} The SRM is a food, food additive, or drug labeled according to regulations issued
by the Food and Drug Administration.

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

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

7 0 The SRM is a tobacco or tobacco product, wood, or wood product which is
exempted by paragraph (b) (5) (ii) and (jif) 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,

Smccrcly,

Stanley D Rasberry 7

Chief T
Office of Standard Reference Materiais
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INITIAL STANDARD DILUTION RECORD

Standard lnfotmat‘{on:
Isotope: U-238 ‘Vendor: " NIST -
Activity of Standard Receivad: 0.035338 uCi Vendor 1.D. #
Weight of Standard Received (g): 53¢ LAL L.D. #: AA980-4
” Standard Activity {pCi/g): 6.67E+03 pCiig | NIST Traceable ? yes
Halfiife in Years or Davs'.‘ 4.468BE + 09 yrs Cortificats #: | SRM43218
Reference Data: 1/1/92 Raceiver's Name: Kevin Free
- Date Raceived: 8/19/93 ‘

Balance Verification?: yes [
Diluent Used: 1 M HNO3 }
a: Dacay Corrected Standard Activity (pCi/g): 8.87E+03 pCi/g [
b: Weight of the Source Transferred {g): 5.23707 g [
¢: Total diluted waight (g}: 132.03 i g i
d: Total Diluted Voiume {mL) 125.28 mL
g: Activity of Dilution b_y_ Weight (pCi/g) [a*b/cl: »2'.64SE'+02 pCllg
f: Calculsted Densiag of Soketon (i) [c / dl: 1.029E + 00 gimt. .
: Activity of Diution by Volume (pCUmL)  [o * f:  2.722E+02 __ pCimi
h. Dilution Logbook t.D. # LAL-93-474-14-1 L
I Prapared By: Preparation Date: 8/20/93
| " Reviewed By: Review Date: -,
Purity/Cross Check Performed By:__ Check Dats: ;

m
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cT__U- 238’ Notebook No. &1 |

Continued From Page — - |

SECONDARY/WORKING LEVEL 'Eb

STANDARD DILUTION RECORD * '
Dilution Sou.;rce Information
lsotope:‘ a -23 g’
Parent Barcode Number A A QCP'D({'
Vendor or Certificate 1.D. # of Parent Standard: | CRM 43;[ B l
Diluted Source Logbéok 1., #: P3-474 (¢ ~]
| Balance Verification?: [(/]JCS'
Diluent Used: | f M HNO3
;L B ~__ Dilution i
*Diluent; / M 'Fb‘wj’
*Density of diluent (g/mi): N /A g/mi
. { ey
a: Parent Specific Activity: 272~ 2 ‘ vgfgj g 21-9¢
b: Amount of Source Transferred: ; ? %75‘ g |
c: Total amount of Dilution: ILH 5’3 .8 | B
d: Total Volume of Dilution: A{/A ml
e: Activity of Dilution (a*b/cl: /\//A __pCi/g
"f: Activity of Dilution (a *b/d): ![. g . pciiml

Dilution Logbook 1.D. #:

9467730~

Prepared By: W U)J‘V\.X Preparation Date: ( 2(-1¢
Qgc (e A

Review Date: L/.ZC /f‘.f

Reviewed By:

“if the diluent remains unchanged from the diluent used far the dilution source, then a weight dilution of a velume unit source

can be performed without a density conversion. {f tha diluent changes, 8 weighted proportion density conversion is necessary.

Read and Understood By

Sicned Date Rirnad . Fota



Continued From Page

.PROJ,ECT (/( - 2% 2}

CALIBRATION OF U-232

2 mi, of U-232 at 6635 dpm/mL (91-225-36-1, AA0CO78) was run through the AG1-X8 column in 9M
HC! for removal of daughter products. U-232 was strippéd 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 HNO, 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.

[cxm.n i U-232 GROSS U-238 GROSS CALCULATED U-232
COUNTS per 0.5 mL | COUNTS VALUE IN pCi/0.5mL
| 160595 17121.7 1956.6 5.05 I
E U260595 1806.8 2007.8 5.15
ﬂ U360595 1720.9 1911.2 5.15
U460595 1568.8 1869.1 4.80
560595 1557.7 1888.8 4.72
V660595 1413.9 1660.8 4.87
i 4.96 pCi & 0.18
pCi/mL., i

The value calibrated for this tracer was 9.92 pCi/mL with a precision of +3.6%

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

DY

JNNY

Continued on Page
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Radioactive Source Test Report

 AAOO78

Model No.:  NA Radioisotops:
Product Code No.: 92/232/19

Description: U-232 alpha tracer soiution
ANSI Classification  NA

(-232

Capsule:

-Nominal activity: 10 kBq

NA

Speciai Form Certificate Ng.:' NA

Classifications are based 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 test
number K-ziz,
Concentuatioh fvpe fype type
okge / ratd *‘ See other side for descriotion of tests
/8 date passed date passed date passed
AE 5292 2.04 * 0.02 12 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 ll September 1981
g-232

AMERSHAM IS ACCREDITED BY THE NATIONAL MEASUREMENT ACCREDITATION SERVICE

(NAMAS) IN THE UK.

ARE FULLY TRACEABLE TO STANDARDS HELD BY NATITONAL LABORATORIES.
MEASUREMENT DATA REPORTED IN THIS CERTIFICATE IS TRACEABLE TO THE NATIONAL
PHYSICAL LABORATORY (NPL) IN TEDDINGTON, ENGLAND. NPL IS TRACEABLE TO THE
U.S. NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) THROUGH THE

BUREAU INTERNATIONAL DES POIDS ET MESURES (BIPM).

Customer: Lockheed Analytical Labs

66610

Amsrzham Order No:

swes:  [Nichacd Sopl—

Michael Snyder, Product Manager
Amersham Corporation
2636 South Clearbrook Orive, Arlington Haights, IL 60005
14B00) 323-6635 (Toil Frae)

Customer's Order No.:

Date:

November 8,

06LAB

1991

REFERENCE SOURCES SUPPLIED BY ACCREDITED LABORATORIES

RADIATION

1244

349

Llmersham

Amersham Canada Limited
1166 South Sarvice Road West, Cakville, ONT LEL 5T7 1{416) B47-1165

Trd! Brma 1.4 27V TRT.THRN (MR oakast 11,7800 20T 740 fraes = T nac e
-
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CALIBRATION OF U-232

2 mL of U-232 at 6635 dpm/mL (91-225-36-1, AAOO78) was run through the AG1-X8 column in SM
HCI 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 HNO, 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.

" CHILD ID U-232 GROSS U-238 GROSS CALCULATED U-232
COUNTS per 0.5mL | COUNTS VALUE IN pCi/0.5mL

" U160595 1727.7 1956.6 5.05 '

'7 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

' 4.96 pCi + 0.18 )

pCi/mL

The value calibrated for this tracer was 9.92 pCi/mL with a precision of +3.6%

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

JONY

-4
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A\

Continued on Page
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Lo vd 5731 T"’
ALSHRS !
RN

U.S. Environmaental Protaction Agency ‘
Environmental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessment Division

Calibraton Certificate

Dascription

Princpal ¢ sdwnuclice l Strontium_go J ‘ | Hall:lLie
Nomunal aclivity l 2‘7 I I nano f.uﬁ:l

”omm",ﬂm. E min oeule/bollie ¢ iy 94003_1 '

Measurement Actuwity of principal radionuclide

28.

Actrvity per gram of thus sokstion

[ 5.40 ][ nanoew] «| strontium-90 1

a1 0400 hours PST en April 1, 1994

Activity of daughier radionuclide

The prncinsl sctivity wei scoampanied 2t 1he & d tema by

[ 5.40 1[ nanoewres] Ferenm

of the Saughter nuciise I Yttrj_um-gg l

Total mass of this solution

Approximately 5.0 "™

Maethod of measurement

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

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

. eful Life '
u-‘ Tius redeenuctide has decayid threugh ol bvet since o was adiavned by EMSLLY

Wa recommend that this seiutien sheukd net be wsed sfter I nggst 1994 I

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 principat nuchde
and of its daughter nuclides, if-any. were estimated/known to be,

i , '&s‘fa',h‘an" %1 of the principal activity
(2) : = {.f;j,‘,",i’," % | of the principal activity,
(3 ‘:.f":,ﬂ:n % | of the principal activity

The activity of impurity (1) is not {2) is not (3} is not
inctuded in the quoted figures of the principal activity.

Random Errors

The pracision of this standird was such that the cartified value of the radioactive
concentration of the principal activity had a standard error (sm) not greater than ¢t o, 1 %

{The 99.7% confidence limits are givan by t{sm) where t is obtained from the student t factor
for the degres of freadom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution. counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error { + § = § ‘' ). Thase have been sstimated not to exceed

+3.8 %|orj-3.8%

the overall uncertzinty (often called accuracy) is an estimate of the possibie divergence of

the quotad result from the true vaiue. it is » combination of random error [t(smj] at the 99.7%
confidencs {imits and the worst case estimate of tha systematic ecrors { +5, -3° )

The overall uncertainty is therafors caiculated on the besis of + [tsm) +3]. ~ [usm) +57

and is |+4.0 %I. |- 4.0 xlofthoquoududiomiwmnion.

Decay Schemes This standardization is based on the following assumplions of the principle nuciide, its -
daughter nuclides and impurities (no allowance for error in these assumptions or the
assumption of quoted hatf-life have been included in the statemem of sccuracy above).

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

Chemical Carvier content per gram of solution: Other componants:

Composition .. .

of 50',;:50“ 30 micrograms strontium 0.1 M HC1
Preservative:

Remarks

April 26, 1994

Dute Cartificate Prepared

Approval Signature

. Revisad 1 /84




Notebook No. l2 LE’ ZQE

| .25220:JECT ﬁr " ?/0 Continued From Bage
B INITIAL STANDARD DILUTION RECORD
: ] = Standard Information: o o
| Il Isotope: S s ? ), Vendor: : E () A :
: Activity of Standard Received: 2.7 X0 uGi Vendor 1., # %}oo 3-)
|| Weight of Standard Received (g): | 5.0 LAL LD, #: Acsagl.
: Standard Activity {pCi/g): | 5 Ay 10> pCilg NIST Traceable 7 - _M,z}
r Halflife in Years or Days: ;Q 8' («7 yrs Certificats #: OQL} )] 3 - '
B Reference Date: 4 /l ’( thl':f Receiver's Name: K . T./I*-QL

§-3-19

Date Recaived:’

Primary Dilution

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity {pCi/g):
b: Weight of the Source Transferred {g):

¢: Total diluted weight (g):

d: Total Diluted Volume {ml}

a: Activity of Ditlution by Weight (pCi/g) [@a*b/cl:

f: Calculated Density of Solution {(g/ml) [c / d]:
g: Activity of Dilution by Volume {pCi/mL) [e * fi:

h. Dilition Logbook LD, #:

Prepared By: T)mw U )

Vo5
0- 1M |4
§'£L&r03 pCilg

4. 9670 o -
49.90 o

\ Rev:ewed By: L\e{ ()-HZi«.M

Purity/Cross Check ‘Performed By:

\

¢

5"_0 mL
B3 pcig
0-198L  gmL
536 LP{ pCi/mL
) (. o e R A ]
[q Yl C¥ufifts

Preparatlon Date: ﬁé - , < . q q‘
/30/5

Review Data:

Check Date:

47¢

Signed Date

Signed Date




Notebook No. O¥2y

':";{OJECT Cwe.ss Aéblt'ﬂ ‘/ &la / CS Continued From Page
_Illiiilfilill-uia_i111-11|1 |;1|"|-;_;1»
- SECONDARY / WORKING LEVEL S
- STANDARD DILUTION RECORD _

From NIST traceable standard?:

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

Diluted source logbook LD. #:"'
Balance verification?:

Diluent used:

A= 241

L/t’.s ] I-
P24l FPL -~ 388~/0°-] r
S =50 MNEST SAHN 4321926

Am_zq[ 91- 0225 Lo~}
CSpa-90 G- 822y -30-2 J_-
[ ]
Ve

| *Diluent: . T0,1 N HN 02+ Y2y, S,éUo_,),,AA 7]
L 0 pu—
| B "Density of diluent (g/ml): MA ,
. s Am =241 GyiogC /b 7
$a. Parent standard activity: S, —%0 4o of@_. Il o~ 811 /%0 -
| =LA O, [
1. Amount of standard transferred: § ﬂ <o D, f—- t L - .
d c. Total amount of dilution: S 00 . L ]
. . . . - ' qa 3' e..' e & h
d. Activity of dilution fa *b/c]: g’: Vi;'» ¢, OF G(/h L o 8/i /75 K
T * “’#Fa'/-v/- o~ Blrl%Y
Dilution logbook L.D. #:. QR -4 1Y~ 94 -]
Prepared by: OPL m Preparation date: g //c /oty B
Reviewed by: J fw e a) U’) mae ¢ - Review date: g~ 6. Y .2 ]
¥ ¢ ]
j ‘If the dilucal remaings unckhnngcd from the di!uet;l used for the dilution source, then & weight dilution of a volume unit source can be performed without s |
i density conversion. If the diluent changes, a weighted proportion density conversion i necessary. _ _ _ ]
‘LAL-91-SOP-0174
AN A N N S T i
- Head'and Understood By 4 7 9
YL I /e
| 7 “¥igned Date Signed Date
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuctide Am-241 . Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 + 0.5 years P.0O.No.: ‘ O6LAB1245 ,
Catalog No.: 7241 Reference Date: November 1 1991 12:00 PST.
Source No.: 388-100-1 Contained Radiosctivity: 0997 - = Lo
of Solution ' '
a. Mass of solution: 5.0007
b. Chemical form: . AmCI3 in 0.5N HCI g
¢. Carrier content: Nonoe added
d. Density: | 1.0077
mo/ml @ 20°C.
Radioi . .
: None detected
Radioactive Deughicss
Nope detected
Radionuclide Concentration
0.1994

Method of Calibration
Weighed aliquots of the solution were aseayed using a liquid scintillation counter,

Uncertsinty of Meastramemat

a. Systematic uncertainty in instrument calibration: +2.0%

b. Random uncertainty in assay: +0.7%

<. Random uncectsinty in weighing(s): +0.0%

d. Total uncertainty at the 99% confidence iovel: +2.7%
NIST Traceshility

This calibration is implicitly tracesble to the National Institute of Standards and Technology.
Notes
1. Nuclear data were taken from "Table of Isotopes®, Seventh Edition, edited by Virginia S. Shirley.
2. IPL participstes in an NIST messurement assurance program to establish and maintain implicit
traceability for & number of nuclides, based on the blind assay(and later NIST certification) of Standard
Referenco Materials. (As in NRC Regulatory Guids 4. 15)

aﬁ%; CONTROL

480
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

"

Radicauclide - Am-241 - Cuszomr LOCKH.EED ENGINEERNG & SCIB«ICES o/

Half Life: 432.7 £ 0.5 years ~ P.O.No.: OSLAB124S _
Catslog No.: 7241 Reforence Dats: November.1 1991 12:00 PST.
Sourcs No.: 388-100-1 Contained Radioactivity: 0997 KL
. . d s l I- , ' b ' .
a. Mass of solution: 5.0007 q
b. Chemical form: AmC13 in 0.5N HC1 '
¢. Carrier content: Noos added ‘
d. Dutr 1.0077 ga/mi @ 20°C.
Radiod " , ‘
Noos detected
Radicactive Duughters -
None detected
Radicamciids C. orati
0.1994

Mathod of Calibostion :
Waeighed aliquots of the solution ware asssyed using  liquid sciatilletion counter.

Usowrminty of Messsement

s. Systamatic uncertainty in iastrumant calibration: +2.08

b. Randoge uncertiinty in astay: +0.7%

¢. Random wacertsinty in weighing(s): 1008

d. Total umcertainty at the 99% coafidence levei: *2.7%
NIST Toeombilisy

| mm-wymdunuumﬂumdhuurm
Noias

i. Nuclear deta were takes from “Tabls of Isotopes®, Sevensh Edition, edited by Virginis 8. Shiriey.

2. IPL pasticipates in en NIST measuremsnt sssuraace program 10 estabiish snd mmintain implict
tracenhility for s sumber of suclides, bassd on the blind sssay(and later NIST certification) of Standerd
an-mw-nc Regulatory Guids 4.15)
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TRANWWOD T

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

N

Radicauclide Am-241 Customer; LOCKHEED ENGINEERING & SCIENCES Co
Haif Life: 432.7 £ 0.5 years P.O.No.: 06LAB1245 ‘
Catafog No.: 7241 Reference Date:  November 1 1991  12.00 psT.
Source No.: 388-100-1 Conteined Radioactivity: 0997 o
Description of Solution : ' '
a. Mass of solution: : 5.0007
b. Chemical form: ' AmCI3 in 0.5N HC1 g
¢. Carrier content: None added
d. Density: ‘ . 10077 gram/ml @ 20°C.
Radicimouriti
None detected
Radioactive Daughters
None detected
Radicouctide C et
0.1994 WCigram,

Mcthod of Calibration

Weighed aliquots of the solution were assayed using & liquid scintillation counter.

Uncertainty of Messurement
a. Systematic uncertainty in instrument calibration:
b. Raadom uncertainty in assay:
¢. Random uncestainty in weighing(s):
d. Total uncertainty at the 99 % coafidence levek:

NIST Traceability

+2.0%
20.7%
£0.0%

+2.7%

‘This calibration is implicitly tracesble to the National Institute of Standards and Technology.

Notes

1. Nuclear dais were taken from "Table of Isotopes®, Seventh Edition, edited by Virginis S. Shirley.
2. IPL participates in an NIST measurement assurance program {o establish and maintain implicit
traceability for a number of nuclides, based cn the blind assay(and later NIST certification) of Standard

Rcfetmee Materials. (As in NRC Reguhwry Guide 4.15)

ISOTOPE PRODUCTS LABORATORIES
1800 No. Eeystono Stroet.,

Burbank, Califoemia 91504

(818) 843 - 7000

Q%ALITY CONTROL

4391
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LB4000.1 Am-241 Gross Alpha Calibration Data (Filename gacal193.ib1) '

1

ID' Desc Count Alpha- Beta Hi Time Date CPM CPM EFF EFF Net A>>B EFFFit X-TFit

. Time Counts Counts Voitage Alpha Beta Alpha Beta Weight X-Talk (qd-exp) (qd-exp)
A1 ACALO1 25 0 24 1417.5 14:06:25 7-12-94 0.00 096 0.0000 0.0000 0.0010

A1 ACAL14 25 12947 4934 1417.5 13:08:32 7-13-94 517.88 197.36 0.1990 0.0765 0.0001 0.3792 0.2173 0.2579
Al ACALO2 25 ~ 14521 3695 1417.5 14:41:564 7-14-94 580.84 14780 0.2232 0.0564 0.0090 0.2528 0.1987 0.2546
Al ACALO3 25 11434 2909 1417.5 13:52:.40 7-14-94 45736 116.36 0.1758 0.0444 0.0188 0.2523 0.1804 0.2521
A1 ACALO4 25 11807 . 3006 14175 13:24:15 7-14-94 47228 12024 0.1815 0.0458 0.0190 0.2526  0.1801 0.2521
Al ACALO5 25 9909 2343 " 1417.5 12:29:47 7-14-94 39636 93.72 0.1523 0.0356 0.0374 0.2340 0.1512 0.2503
Al ACALOE 25 8523 2047 1417.5 12:02:21 7-14-94 - 34092 81.88 0.1310 0.0311 0.0555 0.2374 0.1282 0.2521
Al ACALO7 25 7210 1930 1417.5 11:24:13 7-14-94 28840 77.20 0.1108 0.0293 0.0738 0.2644  0.1083 0.2577
Al ACALOB 25 7008 1799 1417.5 10:50:44 7-14-94 28032 71.96 0.1077° 0.0273 0.0739 0.2533 0.1092 0.2578
Al ACALO9 25 5435 1528 1417.5 16:53:15 7-13-94 21740 61.12 0.0836 0.023t 0.0931 0.2767  0.0932 0.2679
A1l ACAL10 25 . 5319 1487 1417.5 15:51:27 7-13-94 21276 59.48 0.0818 0.0225 0.1070 0.2751 0.0835 0.2783
A1 ACALM 25 4838 1442 14175 15:18:33 7-13-94 19352 §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
A1 ACAL13 25 3770 1299 1417.6 140015 7-13-94 15080 51.96 0.0580 0.0196 0.1467 0.3382 0.0625 0.3249

Efficiency Regression Output: " X-T Regression Output: ‘

Constant -1,6263 - Constant -1.3552 Regressions for all efficiency curves & the At

Std Err of Y Est . 0.07579 Std Err of Y Est 0.0293 crosstalk curve are quadratic exponential fits.

R Squared - - 0.97426 R Squared 0.9239 ) :

No. of Observations 13 - No. of Observations 10 -f _

Degrees of Freedom 10 Degrees of Freedom 7 ACAL14, ACALOS, & ACALOS were not used for the
. crosstalk curve — poor data points.

X Coefficient(s) -10.1580 11.2837 X Coefficient(s) " -1.6119 21.7165 :

StdErrof Cosf.  1.6846 11.3911 Std Err of Coef. 0.8114 5.3127

s

Am-241 standard is 1.0 mL of LAL-93~LOG~-474-86, 2602 dpm/mL on date of calibiration.
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This standard reference material was prepared

THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH 1S BEING MAILED T0 YOU UNDER

SEPARATE COVER.

National TIngtitute of SHtandards & Technology

@ertificate

Standard Reference Material 4919-G |
* Radioactivity Standard

‘Radionuclide
Source identification
Source description

Solution composition

Mass

Radiocactivity concentration
Reference time

Overall uncertainty
Photon-emitting impurities
Alpha-particle-emitting impurities
Half life

Measuring instrument

Stmntium-mj

4919-G

Solution in NIST borosilicate-glass ampoule
Strontium-90 plus yttrium-90 plus appmximﬂeiy
95 ug each of non-radioactive strontium and
yttrium per gram of 1-molar hydrochloric aci @
Approximately 5.0 grams '
4514x 10° Bq g*!

1200 EST August 1, 1990

285 + 02 yean @
4P liquid-scintillation counter

in the Center for Radiation Research, lonizing Radiation

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

Gaithersburg, MD 20899

" <uary, 1991

William P. Reed, Acting Chicf
Office of Standard Reference Materiais

*Notes on back




" NOTES
® Approximately five milliliters of solution. Ampoule specifications:

body diameter 165 + 0.5 mm
walil thickness 0.60 3 0.04 mm
barium content less than 2.5 percent
lead oxide content . less than 0.02 percent
. other heavy clements trace quaantitics

Solution density is 1.014 = 0.002 g/mL at 21.5 °C.

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

a) liguid-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
£) decay-scheme data ~ 0.10 percent
g) half life 0.01 percent
h) radionuclidic impurities 0.10 percent
“ The limit of detection for photon-emitting impuritics is:

0.01 y s''g"! between 50 and 1900 keV.
® The limit of detection for alpha-particlé-emitting impurities is:
0.05 a slgl.

©®  NCRP Report No. 58, 2nd Edition, February 1985, p. 365.

For further information please contact Dr. Larry Lucas at (301) 975-5546.

4919-G - | .



NOTES ON THE USE
OF
STANDARD REFERENCE MATERIAL 4919G STRONTIUM-90

The activity of the strontium-90 in the ampoule is ngen per gram of solution. If transfers are made
by volume, the density given on the certificate can be used to compute the actmty 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 quanntatxve sources, it should be kept tightly sealed so that
evapcration, and the consequent change in the radioactivity conccntratxon, 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 samplc-soluuon 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 usmg the integral-discriminator-extrapolation technique
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efﬁcxcncy-tracmg technique
with trittum (B.M. Coursey et al, 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 EST
CST. Subtract 1 hour
MIT Subtract - 1 hour
MST Subtract 2 hours
PDT Subtract 2 hours
PST Subtract 3 hours
UTC

‘Add 5 hours

48¢




U.S. Environmaental Protaction Agency

ACSES !
. R.Q_S
Sl

Environmantal Monitoring Systems Laboratory-Las Vegas

Nuclaar Radiation Assassment Division

Catibration Certificate

Description

'”“““““M““J_Strontium-90 ].. o Hatlie

Nomnal lclu:mp l 2'7 l I nanoc cmnsl

28.

Nommal volume m ™ "% ‘ Foithe v k2 94003_1

Measurement

Activity of principal radionuclide

Actrvity pet gram of thus sokntion

| 5.40 |{ nanoe =i «| strontium=-90

o0 howrs PSTen| April 1, 1994

Actevity of daughter radionuciide

The prancipsl ctivity wat wed 8t 1ha ¢

d temae by

| 5.40 |1 nanoews| e ersm

of the davgeeor wciide | YHtrium=90 ]

Totat mass of this solution

Approximately 5.0 **™

Method of measuremaent

The activity of the primary solution was measured

by liquid scintillation counting.

The activity of the dilution was measured by

liquid scintillation counting.

Uselul Life

This radienuciids hat decayed through hall bves since & was otnsined by EMSL-LV

Wctmﬂdlhnn;kmhnnnuﬁmuuudah« l Aggust 1294 l

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the

determlnatlon of Sr=-9¢ in water.




Purity

The manufacturer states that activities other than that of the principal nuchde
and of its daughter nuchdes, if any, were estimated/known to be.

(1 ' L%s:at!ht%n % | of the principal actvity

(2) . 5,53;,".2" % | of the principal activity
less than L

3 equal to % | of the principal acuvity

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

Random Errors

The precision of this standard was such that the cartified value of the radicactive
concentration of the principal activity had s standard error (sm) not greater than + ‘ 0.1 %I

(The 99.7% confidence ilimits are given by t{sm) whare t iz obtained from the student t factor
for the degras of freedom (n-1)). '

The maximum uncertainty due to the assessable systematic srrors (dilution, counting, and ‘
known uncertzinty of the standard) is cbtainad by the ssparate arithmetic summation of the
positive and negative systamatic error { +4 ~ § ' ). These have bean estimated not to exceed

+3.8%lor|-3.8%

the overail uncertainty (oftan called accuracy) is an estimate of the possible divergence of

the quoted rasuit from the true value. it is 8 combination of random error [usm)] at the 99.7%
confidence limits and the worst case estimate of tha systematic errors { +§, -5 ')

The overall uncertainty is therefore caiculated on the basis of + [t{sm) +5] . = [ttsem) +5%

and is |+4_0 %I. l- 4.0 %lofth-qumodradimiwmnion.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclide, its _
daughter nuclides and impurities (no allowance for error in these assumptions or the
assumption of quoted half-life have been inciuded 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.

Chemicsl
Compaosition
of Solution

Carvier content per gram of solution: Other componants:
30 micrograms strontium 0.1 M HC1

Praservative:

Remarks

April 26, 1994

Date Certificate Prapared

Appraval Signature

Ravised 1./84
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B INITIAL STANDARD DILUTION RECORD

-

: Standard Information: ' T

|| sotape: S ‘k - ? 0 Vendor: CPA

|| Activity of Standard Received: @7 X7p* uCi Vendor 1.D. # . | ?i’»(JD 3-)

~ I Weight of Standard Received (g 5 0 g LAL 1.D. #: . AC5aY \ :

| ! Standard Activiy (pCifgl: &l v10® peilg | NIST Traceable 7 . _Lg.%

— || Halflife in Years or Days: rQ E’ : (:9 yrs Cortificate #; OCH DDB - l

: Reference Date: ' 4 | ’( QQj Receiver's Namae: K T’i‘%

L Date Received: é- 3 "}‘-)

| ‘

- ’ — . Primary Dilution

| || Batance Verification?: V! 7.5

|_ || Diluent Used: 0 l M H’ Cl

— |l a: Decay Corrected Standard Activity {pCi/g): g ’ 4 KD 2 nCi/g

: b: Weight of the Source Transferred (g): '—{ 970 ) |

| || c: Total diluted weight (g): 49.9] ¢ )

- ld: Total Dituted Volume (mL) o m.

||| o: Activity of Dilution by Weight {pCi/g} [a*b/c]: b’ 37 . L(‘ pCilg

— l: Calculated Density of Solution (g/mi) fc / d}: 0-198L gmi

| lg: Activity of Diution by Votume (pCifmL) e * 1 5 36 4 pcumt

B o A CB-HIH-82~ )
h. Dilution Logbook 1.D. #: o A A i W 1 12 Y

= o Prepared By: ﬂ’lx‘/\b— (,(CJM Preparatlon Data: é - ‘ < - ? 4:__

B % | \ Rewawed By: l;))g g&_ Review Date: /3 o/5v

| Purity/Cross Check\‘arformed By: ‘ Check Date:

Signed - Date Signed Date




‘ NotecooXx No, —
_..S.ﬁ ~ ?O . Continued From Page

2OLEIT
SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD
Ditution Source Information )
Isotope: . | Sr - C}/O
Ref . 4-1-2¢ | ,
Parent Barcode Number ACEZ{Q’ k
Vendor or Certificate.I.D. # of Parent Standard: EPA' ‘ (ZQOOB - /
Diluted Source Logbook LD, #: ?3- 474 -<PZ ~{
Balance Verification?: ' C/f,ZS
—7

)
Diluent Used: d-[ M HC!

f: Activity of Dilution (a * b /d}: | 26.7% pQ /Mﬂ
Dilution Logbook 1.D.¢: | G 677 g — |

F’repared By: %\,ﬁa) (/O m/ Preparation Date: 3’2 '?r
Reviewed By . f“ _ Review Date: ‘ 3/3/55

'If tha diluent remains unchanged from the diluant used for the dilution source, then a weight dilutjon of a voluma unit sourca

Dilution ]
*Diluent: 0./ M-l
*Density of diluent (g/mi): '/\/(/ A .
a: Parent Specific Activity: 53¢ .44 .pC'“/ mls
b: Amount of Source Transferred: 500 |5 | g -
c: Total amount of Dilution: {00 20 g
d: Total Volume of Dilution: A] /A
e: Activity of Dilution {a*b/c¢): /\)/A'

can be performed without a density conversion, If the diluent changes, a weighted propomon defsity cgversaon is neqéssary.

ARG DA ) A

=]

Signed . Date Slgned s Date

-
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CERTIFICATE OF CALIBRATION
— BETA STANDARD SOLUTION

Radionuctide Te-99 ' Customer: LOCKHEED ENGINEERING & SCIENCES Co.

Half Life: (2.13 £ 0.05) x 10°5 years P.O.No.: 06LAB1036
Catalog No.: 7099 Refereace Dats: September 1 1991 - 3.0 psT.
Source ‘No.: 389-22-1 Contained Radicactivity: 1.003 '
Description of Solution Co
a. Mass of solution: 4.9929 :
b. Chemical form: NH4TcO4 in 0.1M NH4OH o
¢. Carrier conteat: None added
d. Deasity: - ‘ - 0.9974 ‘ gram/ml @ 20°C.
Radioimpurities
None detected
Radioactive Daughters
None
Radionuclide Concentration
0,201 uCilgram.

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter,

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +2.1%
b. Random uncertainty in assay: +1.0%
¢. Random uncertainty iz weighing(s): +0.0% _
d. Total uncertainty at the 59% confidence level: +3.1%

NIST Traceability
This calibration is implicitly tracesble to the National Institute of Standaris and Technology.
Notes -
1. Nuclear dats were taken from "Table of Isotopes®, Seventh Edition, edited by Virginia S. Shirley.
2. IPL panicipates in an NIST measurement assurance program to establish and maintain implicit
traceability for a oumber of nuclides, based on the blind assay(and later NIST centification) of
Standard Reference Materials. (As in’ NRC Regulatory Guids 4.15)

ISOTOPE PRODUCTS LABORATORIES
1800 No. Keystone Street., 631
Burbank, California 91504 _

__(818) 843 - 7000




CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide Tc-99 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: (2.13 £ 0.05) X 10°S yesrs P.0O.Na.: 06LAB1036 ,
Catalog No.: 7099 Refersace Date:  September 1 1991 12:00 PST.
Source No.: 389-22-1 Contained Radioactivity: ~ 1.003 ¢
Description of Solution '
a. Mass of solution: : 4.9929
b. Chemical form: - NHA4TcO4 in 0.1M NH4OH .
¢. Carrier content: None added
d. Density: 0.9974 gnm/mi @ 20°C.
Radioimpurities '
) None detected
Radioactive Daughters
None
Radionuclide Concentration .
0.201 4Cilgrsm.

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +2.1%
b. Random uncertainty in assay: +i.0%
¢. Random uncertsinty in weighing(s): +0.0%
d. Totai uncertzinty at the 99% confidence level: +3.1%

NIST Traceability
This calibration is implicitly tracesble to the National Institute of Standaris and Technology.
Notes
1. Nuclear data were taken from "Table of Isotopes®, Seventh Edition, edited by Virginia S. Shidey.
2. IPL participates in an NIST messurcment assurance program to establith and maintain implicit
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of
Standard Reference Materials. (A.s in NRC Regulatory Guide 4.15)

ISOTOPE FRODUCTS LABORATORIES
18090 No. Keystone Street., 61¢
Burbank, California 91504

{818) 843 - 7008




HraceH / AAto4’)
ISOTOPE WEIGHT DILUTION RECORD

Isotope: TC - 7{7 | Vendor: Iﬂ_

Total Received Activity: ~lwed Vendor ID:  Sd 7~22 -

Wt. Received: [ g g © NIST Traceab@ Ceart. # _¢ n\:d[ u..{—lq

Activity in Units/g: —ﬁ—g'e— 0. ?-OIAC(/ V Reference Date ‘? [~ 7 !

Activity converted {dpm/g): dpmlg . Receiva Date: ”_%7%" [ 0'} ¢ { ?l
Halflife (Yrs or days) t% = Q13 X lorgem Receiver's Name: “7:"“ 25 mi

PRIMARY DILUTION: Balance wt. check done (ﬁ mﬂ"
a: Source activity:_. 2 0 l X (O P CL / 01/ dﬂm:‘rw(ift}i-<100vr dacay to prep. date)

b: Wt. of Source tr;nsfered: | L?[ ?3 20 8 g
Diluent used: 0. M N H"f O H .
¢: Total diluted w‘@&#’qﬁ“ {0 mL g
d: Activity of dilution {a*h/c): N / A dpm/g
e: Calculated density of solution: N / A g/mL (4MHNO, = 1.1294 = .0007 ginl)
f: Activity by volume = (d%e): ‘? ?lo pC& /M-Q . «dpmﬁnb—w

Dilution Log Book ID: ?, -225~ l ""

Preparation Date: ( -23-92 Preparer’'s Name.Mﬂ_ﬂa&

SECONDARY OR WORKING LEVEL DILUTION Balance wt. check done { ) -
Log Book [D of source being diluted:__ I - 32.5-42- |
a: Source activity: 9910 jc.-i/m.L ‘dpm/g * (if t% = <100yr dacay to prep. date) '
b: Wt. of Source transfered: Loostl 3 g
. Diluent used: _&M_iﬂ_,, of
c: Total diluted wsight: e 50621 : g
d: Activity of diiutioﬁ {a*b/c): / dpm/g
" e: 'Calculated density of solution:_ 4’{1 %ﬁﬁ g!mL {(4M HNO, = 1.1294 & 0007 gimL)
axb/c mi

f: Activity by volume = td*er- _  /9¢ .8 -y
 Dilution Log Book ID:r___ Il =28 == | '

Preparer’s Nam oe bduto b g, Preparation Date: _ [ —27-9 2.

P . ‘ : , 61¢
Reviewed By : - Review Date: __qu,g_Lq}_




*Diluent: . Ol H N #@ H

*Density of diluent (g/ml): A / ﬁ

a. Parent standard activity: «?ﬁ /é pC'C / il

b. Amount of standard transferred: & 5‘72‘? ’

¢. Total amount of dilution: 0’254 b1 4( Y -

d. Activity of dilution [a *b/c]: /1] 70 ba /mﬂv as 9& 9.1 }
Dilution logbook L.D. #: 93-474°~ 95 1]

denvity conversion, If the diluent chln ep, & weighted p ) : conﬂtdonhmccnl .

SECONDARY / WORKING LEVEL
STANDARD DILUTION RECORD

From NIST traceable standard?: - Tm P&M "
Vendor or Certificate I.D. # of parent standard: Anant”)

Diluted source logbook LD, #:#" - 992 ~Hi-]
Balance verification?: o ' | e

Diluent used: - J 00 NUeold

Prepared by: igpg; M >£bé/ IPreparationdate: cf——[?e-?t./
Reviewed by: {? . Ztﬂ . : Review date: o /;, ;/Gj/.

‘If the diluent umiuunchmgﬂl mumnmhm&mﬂmm.hnumumd&mdawn unit source can be performed without a

LAL-91-SOP-0174

APP- 2
| 62¢




SECONDARY / WORKING LEVEL
STANDARD DILUTION RECORD

Y B - ] -/

From NIST traceable standard?:
Vendor or Certificate I.D. # of parent standard: N ;_;r,oo U7 ,
Diluted source logbook 1.D. rr Q ] -2 2‘5 -y -|
Balance verification?: | et
Diluent used: . '

0-1 M NHeOM
"Density of diluent (g/ml): N/, A _

a. Parent standard activity: a9) L M.L

b. Amount of standard transferred: / 76 0& 4,

c. Total amount of dilution: Rl q/

d. Activity of dilution [a*b/c}: /. g% r)C'. /Mﬂ— as d 1-1- (0
Dilution logbook L.D. #: ?3 q1q ~'97" )

Preparedby%—- Q)M Preparation date: 9"!7'?"}

Reviewed by: H 2 ﬁz Review date: 3/3{;/;5, -

‘lrdudxmmumnmummdfmummhmlmmm.MawmdlmmmmmquMn
§ density conversion. If the diluert changes, s weighied proportion deasity coaversion is necesmry. .

LAL-91-SOP-0174

APP- 2

621
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N ational ?Bureau of Standards

THIS IS A PHOTOCOPY OF THE CERTIFICA'

Ree'd 3/29/
WHICH IS BEING MAILED TO YOU UNOER

SEPARATE COVER,

g

Wertificate |
Standard Reference Material 4288

Radioactivity Standard

Radionuclide
Source identification

Source description

Solution composition

Mass

Radicactivity concentration
Reference time

Measuring instrument
Random uncertainty
Systematic uncertainty

Total uncertainty
(Randam plus systematic)

Photon—-emitting impurities
Half life

Technetiumr99
4288~ 83

Ligquid in MBS borosilicate-glass
ampoule |
59.31 ug of Tc(VII) as potassium
pertechnetate per gram 01(= approx-
imately 0.001 molar Rog (1)

A LL”]

3.759 x 104 pg g~1
November, 1982

Liquid-scintillation counter (2)

grams

0.27 percent (3)
1.35 percent (4)
1.62 percent

None cbeerved (5)
(2.111 # 0.036) x 105 years (6)

'I‘h:.s Standard Reference Haterial was prepared in the Center for Radiation Research,
Nuclear Radiation mv:.s:.on, Radiocactivity Group, Dale D. Boppes, Group Leader.

Novenber, 1982

George A. Uriano, Chief

Office of Standard Reference Materials

*Notes on %321‘2

(2%



FOOTNOTES

(1) The KTcO4 was prepared by M.W. Heitzmann of the U.S. Food and Drug Administration
from NH4TcO4 obtained from Oak Ridge National Laboratory. The solution.density .
is 0.998 g an™3 at 21.8°C, and the KTcO4 concentration is 6.00060 molar. The UV
spectrm?A?f gthis material exhibited only the characteristic doublets at 243 and
287 nm . _ - ' - ‘

(2) 1o ligquid-scintillation counters were calibrated using the method of J.A.B.
Gibson (B/C/D), fThree different radionuclides were used as the standard: 3H,
l4c, and 80co. The results obtained using the three radionuclides agreed to
within 0.32 percent. The }4C result was used for confirmation only. The
value given here is the unweighted mean of the 3H and 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 freedam. |

(4) me 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:

_3H__ 60co
a) reference material for
standard radionuclide 0.63 0.68
b} source preparation 0.07 0.17
¢) theoretical model 0.30 0.20
d) gamma~-ray contribution to
beta-particle detector ‘ 0.24
e) quenching 0.10 0.10 -
£) 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 gamma-ray spectrameters and no impurity was found. Limits of detec—
tion as a ratio of gamma~ray-emission rate to technetium-99 activity are

1.x 109 between 90 and 300 keV
1 x 10~7 between 300 and 1900 keV.

(6) NpS-measured half life based on the formula T; = N 1n(2)/A, where N is the
" mmber of atoms, camputed using an atamic 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 recommended by the Oak Ridge Nuclear Data Project is
. (2.13 % 0.05) x 105 years. (E)

# References.on last f:age

4288




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

J.A.B. Gibson

Atomic Energy Research Establishment
Envircrmental and Medical Sc1ences Division
Harwell

United Kingdom

M.W. Heitzmann

U.S. Food and brug Admm.strat:.on
Division of Drug Chemistry
Washirgton, D.C.

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

Radiopharmaceutical Drug Products

Rockville, MD

For further information piease contact Dr. Bert M. Coursey at (301) S21-2383.
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ISOTOPE WEIGHT DILUTION RECORD
Isotope: l C_, - q c\ Vendor: N lST‘ -

- ' SRm-
Total Received Activity: 1,355 6%_ Veandor ID: "_-E g&ﬁ
Soari
Wt. Received:___ 4. Q1 Q‘“é“‘ ko). st Traceable Y /N Cort #__4288-8>

Activity in Units/g: _\3_J_5"'j_x__ﬁ%[% Reference Date'_Lt?_-L_J_g_L B
K'GO/:_ 23 x 06 £ b ‘oc_,/%- “\,:"z}' . _30_11?2
Activity converted (dpm/g): _iL‘LY_B_&l__p_,.  Receive Date: c oy .

Haiflife (Yrs or days) t% = 2.4} €SN * Receiver's Name: . ~T". Asfafes -

IMARY DI : Bafance wt. check done Llé(
o ) | K>
a: Source activity:__- s O S ) dnmfg * (if 1% = <100yr decay to prep. date)
b: Wt. of Source transfered: 4.8 98 g AA0128
| B
Diluent used: O 1 mAdyOH E“II“I Dital

¢: Total diluted weight: J4i:, 81 g
d: Activity of dilution (a*blc): 3.37& 4 % °‘/33mm Ny

}0°m.= 949. S"';

e: Calculated density of solution: qq {tp ilm;n MAHNOy == -..-.--;‘ P
: Activity by volume = {d"ek: 3,355 ¢4 ¢¢ L,.,, “"”“;d";“mdsm

”rc . s
Dilution Log Book ID:_bhar: QA = 2573 - 100~ yr—— VIR
Date November 1, 1982

Preparation Date: !gl lgl ) Preparer's Name._ e wwrvéeite SRM 4288

CAUTION ‘.‘
RADIOACTIVE - o
ECONDARY OR WORKING . DILUTI -y -
Log Book 1D of source being dilutad:_'_La_'. Q- 352 - IQ_Q - '
a: Source activity:___ 9. 385§ & "'l P;Alg' » it t% = <100yr decay to prep. date)
b: Wt. of Source transfered: 2.3
. Diluent used: o.lm NHsO ¢
c: Total dﬂuil:dd weight: » 7.3 q " 0
d: Activity of dﬁuﬂoln {a*ble): %- dpmig
, a: Caiculateq density of sollution:' g/mL (4M HNO, = 1.1294  .0007 g/mL)

f: Activitv by volurrie = {d%e): / o _85 _pc"’lﬂlLdpmM P
' Dilution Log Book ID: Lar 92-253—/r00- 2
Preparer’s Name Preparation Date: é// ‘/ 7>

Reviewed By : j%w_gﬂﬂur_ Review Date: _71[6,[?.?_ 62
=
L.




Y <la BV 222
SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

I-r Il Dilution Source information ‘ ‘ I 1
Isotope: | . 7—6 b qc:(
Parent Barcode Number | ' AA ol QS/
Vendor or Certificate |.D. # of Parent Standard: S:QH .4-&8}?
Diluted Source Logbook I.D. #: | ?o') <353 —(op ~|
Balance Veriﬁcation?': C [,3,2 5
Diluent Used: ' n.l H Nienld
~ Dilution 777
*Diluent: o ( H ﬂ”‘w H
'Den;itv of diluent {g/ml}: 4. ?? /)’d g/mi
a: Parent Specific Activity: 3 25k & - p-e;fg-a-v ’:g" ’/'FML
b: Amount of Source Transferred: ..?6 a4 ?.5 Xl g I /
c: Total amount of Dilution: /&3 '3 é g
d: Total Volume of Dilution: AN /,Q ml . B
1
e: Activity of Dilution [a * b /cl: A /A pCi/g
If: Activity of Dilution {a * b/ d 981637 ocum -
: Dilution Logbook 1.D. #: 44-'4777 - ‘1 /‘ |
Prepared By: /(-AZ?M/) ‘ (DM/ Preparation Date: l } "M’? i
| 0 §
RgvieWed By: %&M Review Dme:. X fﬁZf 9y
*1f the diluent remains unchangad frc;i'n the diluent used for the dilution source, then a weight dilution of a volume unit scurce
can be performed without a density conversion. !f the diluent changas, a weighted proportion density conversion is necessary.
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NOTES . -

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

@ 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 mcasurcments on cach of

4 vials 0.11 percent
b) gravimetric ' 0.05 percent
c) calibration of SRM 4926D 0.29 percent
d) background . 0.00 percent  _
¢) 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,

% 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.

®  Unterweger, M.P,, Courscy, BM., Schima, F.J., and Mann, W.B,, Int. J. Appl. Radiat,
. Isot, 3611 (1980). ' ’

i

© This result dentonstrates 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 cail Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.
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1

: # . % ~ NotebookNo. _(J 14 /
PROJECT - Continued From Page
INITIAL STANDARD DILUTION RECORD
( e Standard Informations . —
isotope: o : H -3 Vendor: 3 E-Pqﬂr '
Activity of Standard Received: . 1t uCi —Vaadm—rﬂ'?‘: 4‘1[‘15 —_— | 1
Weight of Standard Received (g): 5 g LAL1.D. ¥ . Ac 5299
Standard Activity (pCi/g): 219 | NIST Traceable ? | Nes
Halflife in Years or Days: 2.4 vr.s Certificate #: 2P |
Reference Date: Moo | “’/—"’/ﬂ’ Receiver's Namae: Kawin Sree.
Date Received: e 5/95
- Primary Diution
Balance Verification?: — ‘Iyes
Diluent Used: E f A _i;%ll‘f HP'—I\:V\)E;:\ ( DHA&)@
':a- Decay Corrected Standard Activity (pCi/g): “ﬂ:{‘;—bﬂ‘ F{ pCilg oo~ L/j /7‘?,
Q( b:\ Weight of the Source Transferred (g): 4. 239 _g -
W' fjor Total diluted weight (g): 49.377 .8
d: Total Diluted Volume {mL} 52'5? 49,5 mbL i
e: Activity of Dilution by Weight (pCi/g) [a*b/c} 2199 pCilg_
f: %t;.aed Density of Solution (g/mi} {c /dl: 0.99777  gimL
g: Activity of Dilution by Volume (pCifmbL)  fe * fI: 2190 pCiimt. m L/3 /92
h. Dilution Logbook I.D. #: C. %M»@ (A -a5-0721 — | “
' | Prepared By: .Ecs)si':‘?‘*—k"m /5. Heral, Pfeparation Date: _ 2/7/95
c. Pcw'b 7
Reviewed By: % . Lgs Z.; Review Date: 1:/7'/,25
Purity/Cross Ch=eck Performed By: ' | Check Date: 6 6 1

Signed ' Date OUD S'}S’h(' Signed ' . Date




H-3 Los | Notebook No. _o22 .

PROJECT Continued From Page

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

||

L S B B B B B I B s s B e

Dilution Source Information

Isotope: H-3 LC.S ‘
| | ,
Parent Barcode Number . Ac 5299
Vendor or Certificate L.D. # of Parent Standard: 26o(, - |
Diluted Source Logbo.ok 1.D, # ‘ LAL =35 - 714 -
Balance Verification?: —Y—«'f Yoo
! Diluent Used: Dead wiley
l T T Dilution T
*Diluent; EPA Dead Wilen
*Density of diluent {g/mi): 0.99
a: Parent Specific Activity: Z190 _:LC—/..,.R
b: Amount of Source Transferred: 5-0 | 9~ Glzss Class A TH—!’IAT
c: Total amount of Dilution: Hooo  wi ot i
d: Total Volume of Dilution: geso ~R
e: Activity of Dilution la*b/cl: z.-‘; 1O ?C.' /HL e. QZB[Q 2-

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

Dilution Logbook 1.D. #: , . §s-12]~ V12 - |

Pr | d By: : . & Preparation Date: b 7'(’4 95
repared By Qﬁﬂlc _WL eparation ai /

Reviewed By: Q,.L m;u\, Review Date: & /26 /T8

*1f the difuent remains unchenged from the diluent used for the dilution source, then a weight dilution of a volume unit source
¢an be performed without a density conversion. If the diluent changes, a weighted proemiorj denqitv convet;ion is necessary.

Read and Understood By

662

Signed - Date Signed Date
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PROJECT Continued From Page ——————

} i I l i ] ! : ; I8

SECONDARYI\NORKING LE"'

| STANDARD DILUTION RECORD -
R " Dilution Source Information —
___ |l isotope: /—/ =3 'é:fﬁ'f M-S e
- Parent Barcode Number AC -5_2 ?? S
L |} Vendor or Certificate |.D, # of Parent Standard: _—
|| Diluted Source Logbook 1.D. #: ¥5 — 072} -y T
| ___ |t Balance Verification?: Lf,as ———
— " |l Diluent Used: De..,Q Wa { € T
- Dilution o
— *Diluent: / oA BL/ Ld;;?;,,. -

[ J
*Density of diluent {g/ml): l g/ml

. _. || a: Parent Specific Activity: 2750 pCi/g - —
7 il b: Amount of Source Transferred: [b.0 g o
| IR - —
8 ¢: Total amount of Dilution: Joo g
7" ||d: Total Volume of Dilution: oo ml -
| ler Activity of Ditution  {a * b/ cl: _pCifg .
— -~ llf: Activity of Dilution (a * b/ d): 217 oCiml o 352 feeemim
B ' | |
|| Dilution Logbook 1.D. #: 94 —0¢ 727~173 _
__:I | o
1 [| Prepared By: Preparation Date: 4 / 23 /}’5‘ e

! || Reviewed By: - Review Date: é/Z.IS /95 _ﬂ_

“If the diluent remaing unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source ;——_"
Ll canbe performed without a dansity conversion. If the diluent changes, a weighted proportion density conversien is necessary. | —-———-—

nEag and unaersiood By
662
Date Signed Date

Signed




. 1.8, Environmental Protaction Agency
Environmental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessment Division

Calibration Certificate

Description . a -
Prncgal f.di?mdidl l Tri tium ( H—m Hatt.nila Ll 2.43 years j
Hamnal sctivity h 1 0 ] I nano,wa
l;om.m.ll volume E mi 10 ampoule/boltle b 2 6 06- 1
Measurement  Activity of &rincipa( radionuclide
Activity par gram of [his solution
Ez]_j_]l nano “""I [ Tritipm : J
at O400 howrs PST en June 3 1992
Activity of daughter radionuclide
The principsl activity was sccompenied 81 the qualed time by ' -
I j L cursf  Per gram
o the daughter nuctide | |
Total mess of this solution
* grams =
L APPROX, 5.0 1
M?lhod of messurement -
The activity of the primary solution and this
dilution were measured by liquid sclntlllatlon
counting.
. Counting efficiencies for both standardizations
were determined by counting solutions directly
# traceable to the National Institute of Standards
- & Technology. (NIST).
tLit - :
Usefut Life This u‘i?nmu has decayed theaugh hall lives since &t wes sbtained by EMSL-LV
W rocommend that this salution shewid not be vsed fter becember 1999 ]




e LU
Purity The manufacturer states that adtivines other than that of the principal nuclide
and of its daughter nuclides, if any, were astimated/known to be:
{1 none ‘ E::atgh&n %% of the pfincip?l acti\fiw
(2) ’:q-"jaf‘;g" %] of the principat activity
{3 . L?:;.h‘%n % | of the principai activity

The activity of impurity {1} i5 not {2} is not {3} is not
incliuded in the guoted figures of the principal activity.

Random Errors

The precision of this standard was such that the centified value of the radicactive

concentration of the principal activity had a standard error {sm) not greater than 0.4%

(The 99.7% confidence limits are given by tism) whera t is obtained from the student t facior
for the degree of freedom {n- 1)), '

The maximum uncertainty duas to the assessabls systematic errors (dilution, counting, and
known uncerntainty of the standard) is obtained by the saparate arithmetic summation of the
positive and negative systematic efror { +§ ~ 8 ° ). Thess have been estimatad not to exceed

+2.9% or "2.9%

the overall uncertainty {often called accuracy) is an estimate of the passibie divergence of

the quoted result from the true value. it is & combination of random error [t(sml] at the 95.7%
confidenca limits and the waorst case sstimate of the systematic ercors { +§, -3° )

The overall uncartainty is therefore calculated on the basis of + [usm) +5]. - [usm +37]

and is I+ 4,3 %l. l- 4 3 %lof the quoted radioactive concentration.

Decay Schemes This standardization is hased on the following assumptions of the principle nuclide, its
daughter nuclides and impurities {no allowancas for error in these assumptions or the
assumption of quoted half-lifa have been included in tha statement of accuracy abova).

Tritium decays 100 percent by beta emission. The
maximum energy is 18.6 Kev, the average is 5.68 Kev.

Chemical " Carrier contant per gram of solution: ) Other components:

Compositian . _

of s:l?,ﬁon 100 percent H,0 . Barium less than 0.2?4 P
. - ‘Lead less than 3x10 pe

Praservative:

Remarks

Oate Certificate Prepared .m\j e 17 hs 5 8
Approval Signature } y I '
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‘ f»'g;‘x U.S. DEPARTMENT OF COMMERCE
% National Institute of Standards & Technology
'% j Gaithersburg, MD 20888,

Q
Fireg o

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency

Environmental Monitering

Systems Laboratory

Las Vegas, Nevada

Radidnuclide

Source identification

Sourée descril;)tion
Source mass -

Source composition

Reference time

Hydrogen-3 .

2606-1, prepared by EMSL

Liquid in S-mL ﬂamc-scﬁlcd glass ampoule
Approximately 5.0 grams

Hydrogen-3 in water

0700 EST June 3, 1992

NIST DATA EMSL DATA -
Radioactivity concentration  810.5 Bq g* 8103 Bq g
Expanded uncertainty  0.64 percent (3¢ 43 percent @
Photon-emitting impurities None observed ¢ None observed
Measuring instrument 478 liquid-scintiliation counters Liquid-scintillation
' calibrated with SRM 49526D counting
Half life  12.43 = 0.05 years ®
.05 percent ©

Difference from NIST

Gaithersburg, MD 20899
January 1994

For the Director,

Yt

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

*Notes on next page



@ertificate WINCH 1S CIE3 MAILED 10 YOU UNPER

AAog i’

National Bnstitute of SHtandardzg & Tecimology

THIS I3 A FHETSCOPY OF luc _t.‘_ Akt
3

e

SEPARLTE COUER,

Standard Reference Materlal 4927 D
Radioactivity Standard

Radionuclide
Source idqntif ication

Source desecription

Volume
Radioactivity concentration
Reference time

Overall uncertainty

Measuring instrument

Half life

Hydrogen-3
SRM 4927-D

YH-water flame-sealed in
NBS glass ampoule U*

3 ol
6.286 x 10° Bq g!
1200 EST January 1, 1989

0.82 percent 3

478 liquid-scintillation
counter ‘¥

12.43 % 0.05 years ¥

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

ey

Gaithersburg, MD 20899
. January, 1989

Stanley D. Rasberry, Chief
Office of Standard Reference Materials

*Notes on back



ISOTOPE SECONDARY/WORKING LEVEL DILUTION RECORD

Secondary/Working Lﬁ. vel Dilution Z l - Tr.\"f'-'w:r\

Date:Eé{Zg_z. Preparer’s Name: \’A/__’p , tr- ’2-‘?1?7.-

ethOd (Cil'Cle One)&-l-h ‘-‘ltk.'.’r"

Pipet Check / Balance Wt. Check Done v |
| N“ﬂ- 1M Orimer Dit frem

Diluted Source ID (log#): J(-225 |

, SR M-4121.
Diluent used: _ 0. B, Wataa, '
’ | Rat, Ot Taw I, 1489
A: Source activity: 0.Sgei s S,00 248 X705 PCi/mL

B: Amount of source transferred: 32.1708 %

C: Total amount of dilution: _/ 0 03,00 2

D: Activity of dilution (A*B/C): __1 881 pCi/fmL

Dilution Log Book ID: 9a2. 25 3~ -

Reviewed by: _X_ t\ 5// £S5 Date: +5/92

Deuacl *e IG/JS/qs [ag[(d/m,_ (.711’)
e M < e :

* l‘fa-l Fe.:/..u__'

= 2256 dgmfme m Go1S-13,

" 66¢
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