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Lockheed Favironmentsl Systems & Technologies Co.
Lockbeed Analytical Services
975 Kelly Johnson Dcive Las Vegas, Nevada 89119-3705
TeIepfione 702-361-0220 800-582-7605Facsimile 702-361-8146

LOCKHEED

004^2^5

MART/

February 23, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
P.O. Box 969
1022 Lee Boulevard
Richland, WA 99352

RE: Log-in No.: L6230/L6263
Quotation No.: Q400000-B
SAF: B96-051
Document File No.: 01 1 959 6/01 24596
WHC Document File No.: 320
SDG No.: LK6230

4
MRIN

RE^UED

Log In

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on January 19 and 24, 1996. The temperature of the coolers
upon receipt was 2° and 4°C. Sample containers received agree with the chain-of-custody
documentation. Sample containers were received intact. Samples designated for nitrate,
nitrite, phosphate, and turbidity analysis were not received in time to meet the analytical
holding time requirements.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 375-4741.
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Lockheed Analytical Services Log-in No.: L6230/L6263
Quotation No.: Q400000-B

SAF: B96-051

Document File No.: 01 1 959 6/01 24596

WHC Document File No.: 320
SDG No.: LK6230

Release of this data report has been authorized by the Laboratory Director or the Director's
designee as evidenced by the following signature.

" I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature."

Sincerely,

r
Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control
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Lockheed Ana/yfica/ Services Log-in No.: L6230/L6263
Quotation No.: Q400000-B

SAF: B96-051
Document File No.: 01 1 959 6/01 2459 6

WHC Document File No.: 320
SDG No.: LK6230

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: initialand continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), and
duplicate sample(s).

Preparalion and Analysis Requirements
• Two water samples were received for L6230 and L6263 (SAF B96-051) and analyzed

in batches 119 bh and 124 bh for selected analytes as requested on the chain of
custody. Quality control analysis was performed on the following sample:

Client ID LAL # Method

BOGZS8 L6230-4 MS, DUP 180.1 Turbidity

L6230-3 MS, DUP 300.0 Chloride, Nitrate-Nitrogen, Nitrite-
Nitrogen, Orthophosphate, Sulfate

BOXZTO L6263-2 MS, DUP 300.0 Chloride, Nitrate-Nitrogen, Nitrite-
Nitrogen, Orthophosphate , Sulfate

Holding Time Requirements
• All samples were analyzed within the method-specific holding times with the following

exceptions:

For sample BOGZSB and BOGZTO (L6230-4 and L6263-4 respectively) for Method
180.1 Turbidity, and sample BOGZS8 (L6230-3) for Method 300.0 Nitrate-Nitrogen,
Nitrite-Nitrogen and Orthophosphate holding time was exceeded and the associates
samples are flagged with an "H".

Method Blanks
• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
• All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

January 30. 1996
Date
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Lockheed Analytical Senrices Log-in No.: L6230/L6263
Quotation No.: Q400000-B

SAF: B96-051
Document File No.: 01 1 9 5 96/01 245 96

WHC Document File No.: 320
SDG No.: LK6230

CASE NARRATIVE
INORGANIC METALS ANALYSES
WATERS AND FILTERED WATER

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), fCP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on January 19 and 24, 1996. The samples were logged in
as L6230 and L6263 and were prepared and analyzed in batches 119 bhT for total
metals and 119 bhD for dissolved metals.

Holding Time Requirements

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

Method Blanks

• The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

• All Internal Quality Control were within acceptance limits.

Shellee McGrath
Prepared By

February 15, 1996
Date
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Lockheed Analytical Services Log-in No.: L6230/L6263
Quotation No.: Q400000-B

SAF: B96-051
Document File No.: 01 1 9596/01 2459 6

WHC Document File No.: 320
SDG No.: LK6230

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities (MDAs) can be found
on the preparation sheets and calculation sheets on the attached raw data for
each method.

Holding Time Requirements

All holding times were met.

Alpha Spectrometry

Analytical Method Isotopic Uranium

The isotopic uranium analysis was performed using standard operating procedure (SOP), LAL-
91-SOP-0108. The samples were analyzed in workgroup 32673. The instrument calibration
verification met criteria. The method blank was within QC criteria. Yield tracer recoveries
were within QC criteria for all associated samples. The laboratory control sample (LCS)
recoveries were within QC criteria. The duplicate (DUP) recoveries were within QC criteria.
Sample BOGZTO (L6263-5) had full width half max equal to 1 16 keV, however the peaks are
resolvable therefore data quality is not believed to be adversely affected. No re-analyses were
performed.

Gamma Spectrometry

Analytical Method Gamma Spectrometry

The gamma spectrometry analysis was performed using SOP, LAL-91-SOP-0063. The
samples were analyzed in workgroups 32661 and 32929.

Workgroup 32661
The instrument calibration verification met criteria. The method blank was within QC criteria.
The LCS recoveries were within QC criteria. The DUP recoveries were within QC criteria. The
MDA for cesium-137 was slightly greater than the reporting detection limit (RDL) for sample
BOGZS8 (L6230-5) due to insufficient sample for the DUP. Data quality is not believed to be
adversely affected. No re-analyses were performed.

000007



Lockheed Analytical Services Log-in No.: L6230/L6263
Quotation No.: Q400000-B

SAF: B96-051
Document File No.: 01 1 9 5 96/01 245 96

WHC Document File No.: 320
SDG No.: LK6230

Workgroup 32929
The instrument calibration verification met criteria. The method blank was within QC criteria.
The LCS recoveries were within QC criteria. The DUP recoveries were within QC criteria. The
MDA for cesium-137 was greater than the RDL for sample BOGZTO (L6263-5) and the DUP
(32929DUP1) due to insufficient sample volume. Data quality is not believed to be adversely
affected. No re-analyses were performed.

Gas Proportional Counter

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-91-SOP-0060. The samples
were analyzed in workgroups 32664 and 33771.

Workgroup 32664
The instrument calibration verification met criteria. The method blank was within QC criteria.
The LCS and matrix spike (MS) recoveries were within QC criteria. The DUP recoveries were
within QC criteria. The MDA exceeded the RDL due to the residue weight limitations forcing
a volume reduction, the associated samples were flagged with a "C" qualifier. Sample
BOGZS8 (L6230-5) was re-analyzed in workgroup 33771 because the strontium result was
significantly higher than the gross beta. The re-analysis affirms that the gross beta value is
correct and the first strontium analysis is incorrect.

Workgroup 33771
The instrument calibration verification met criteria. The method blank was within QC criteria.
The LCS recoveries were within QC criteria. The associated DUP was analyzed in workgroup
32664. The MDA exceeded the RDL due to the residue weight limitations forcing a volume
reduction, the associated samples were flagged with a "C" qualifier. Sample BOGZS8
(L6230-5) was originally analyzed in workgroup 32664 where the strontium result was
significantly higher than the gross beta. This re-analysis affirms that the gross beta value is
correct and the first strontium analysis is incorrect. Only the analysis from this workgroup
is reported. No re-analyses were performed.

Analytical Method Total Strontium

The total strontium analysis was performed using SOP, LAL-92-SOP-0196. The samples were
analyzed in workgroups 32666 and 33765.

Workgroup 32666
The instrument calibration verification met criteria. The method blank was within QC criteria.
The LCS recovery was within QC criteria. The DUP recoveries were within QC criteria.
Sample BOGZSB (L6230-5) was re-analyzed in workgroup 33765 because the strontium result
was significantly higher than the gross beta.
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Lockheed Analytical Services Log-in No.: L6230/L6263
Quotation No.: Q400000-B

SAF: B96-051
Document File No.: 0119596/0124596

WHC Document File No.: 320
SDG No.: LK6230

Workgroup 33765
The instrument calibration verification met criteria. The method blank was within QC criteria.
The LCS recovery was within QC criteria. Sample BOGZS8 (L6230-5) was originally analyzed
in workgroup 32666 where the strontium result was significantly higher than the gross beta.
This re-analysis affirms that the gross beta value is correct and the first strontium analysis is
incorrect. Only the analysis from this workgroup is reported. No re-analyses were performed.

Liquid Scintillation Counter

Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-93-SOP-0209. The samples were
analyzed in workgroups 32660 and 32917.

Workgroup 32660
The instrument calibration verification met criteria. The method blank was within OC criteria.
The LCS and MS recoveries were within QC criteria. The DUP recoveries were within QC
criteria. The quench value was within curve limitations. Analysis for sample BOGZS8
(L6230-1 1) consists of a straight spike of sample (10m1) into 10m1 of Ultima Gold XR then
counted. The sample activity (371 pCi/L) is above the RDL of 200 pCi/L. The sample
spectrum was compared to the LCS spectrum to confirm that the reported activity is most
likely due to carbon-14. Data quality is not believed to be adversely affected. No re-analyses
were performed.

Workgroup 32917
The instrument calibration verification met criteria. The method blank was within QC criteria.
The LCS and MS recoveries were within QC criteria. The DUP recoveries were within QC
criteria. The quench value was within curve limitations. Analysis for sample BOGZTO
(L6263-11) consists of a straight spike of sample (10mq into 1Oml of Ultima Gold XR then
counted. The sample activity (385 pCi/L) is above the RDL of 200 pCi/L. The sample
spectrum was compared to the LCS spectrum to confirm that the reported activity is most
likely due to carbon-14. Data quality is not believed to be adversely affected. No re-analyses
were performed.
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Lockheed Analytical Services

Analytical Method Tritium

Log-in No.: L6230/L6263
Quotation No.: Q400000-B

SAF: B96-051
Document File No.: 01 1 9 5 9 6/01 2459 6

WHC Document File No.: 320
SDG No.: LK6230

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 32671. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS and MS recoveries were within QC criteria.
The DUP recoveries were within QC criteria. The quench value was within curve limitations.
No re-analyses were performed.

Andrea Tippett
Prepared By

February 23, 1996
Date
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Feb 08 1996, 03:46 pm

Login Number: L6230
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L623.6 1 ' SAGZS&. ....:... .. :.:. I?'0#1N=96".'x996 ; 23„^FEB.;;5.6
temp.2
Location: RFGO1-43A
Water 1 S SCREENING Hold:15-JUL-96

;$OGtGS$ .. .:.: . .. . ..: . .. 17 s7AN-96 '. 23:'=vh"O,-:96
temp 2
Location: RFG19-105C
Water 1 S 6010 ICP METALS Hold:15-JUL-96
Water 1 S 6010 ICP TRACE Hold:15-JUL-96

Ts6„2„30-3 BOGZ58: 17-JAN'r'96 19';^JAN-96 23'^FEB=9..E
temp 2
Location: RFG19-105C
Water 1. S 300.0 CHLORIDE Hold:14-FEB-96
Water 1 S 300.0 FLUORIDE Hold:14-FEB-96
Water 1 S 300.0 NITRATE Hold:19-JAN-96
Water 1 S 300.0 NITRITE Hold:19-JAN-96
Water 1 S 300.0 PHOSPHATE Hold:19-JAN-96
Water 1 S 300.0 SULFATE Hold:14-FEB-96

L62304 .;'.: " , HUGZSB 17=JAN-96 19=.7AN-96 23`:=FEB,-9E
temp 2
Location: RFG19-105C
Water 1 S 180.1 TURBIDITY Hold:19-JAN-96

T,5230-5 . flfiGZ58. . , . ...17=JAN'.-96 ;19- JAN-96.,. 23'-;^EBW9E
temp 2
Location: 150
Water 1 S GAMMA SPEC LAL-0063 Hold:15-JUL-96
Water 1 S GR ALP/BETA LAL-0060 Hold:15-JUL-96
Water 1 S SR-90 LAL-0196 Hold:15-JUL-96
Water 1 S U-ISOTOPIC LAL-0108 Hold:15-JUL-96

L6^;3:0 6 ^b^Z58:.:; :: 17-JAN'-96 15WJAN-96;,; 23'WF^^.;9E
temp 2
Location: 150

L6230 7 B0G2S8 ,`.. T7^JAN'-96.39'JAN=96.,;'; 23^VEB=9E
temp 2
Location: 156V-093F

Page 1

000(f14

0 1 iqs4c,



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

Feb 08 1996, 03:46 pm

Login Number: L6230
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L6230°,^8 OG2S8, -JAN-9'6' 19;=JAN-96" 23'=k'EB=9:6
temp 2
Location: 156V-092B

T;62-9 }SOGZSB 17^JAlr-9;6 19 P'AN 96..:,; 3rEB-96
temp 2
Location: 156V-093F

2
96 . 23^EH=9bI 623, 0,^^ 0 B.QG7i68 ;.. , 7 7-JAN-^96 19-SAN

temp
Location: 156V-093F

L623:O:W11, S'OGZSB,.;... 171^0'AN--56 19:^JAN-96:. 23:-FEB.-96
temp 2
Location: 156V-F033
Water 1 S C-14 LAL-0209 Hold:15-JUL-96
Water 1 S TRITIUM(H3) LAL-0066 Hold:15-JUL-96

temp 2
Location: 122
Filt H20 15 S 6010 ICP METALS Hold:15-JUL-96
Filt H20 15 S 6010 ICP TRACE Hold:15-JUL-96

L6230-13 REPOR`FTYPE
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT +
Water 1 S RAD RPT TYPE 2

Page 2

Signature: /

Date:
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Page 1 of 1

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

q Priority

Collector Company Contact Telephone
n Normal

R. L. Biggerstaff 1509) 372-9572

Project Dosigna ion Sampling Location SAF No.

100-KR-4 Groundwater Sampling - Round 9 100 K B96-051

Ice Chest No. Field Logbook No. Method of Shipment

S -a7-7 1140
Federal Express

Shipped To Offsite Prope

`
No.-o-oryio- nw^ir

Bill of Lading/Air Rdll No.

sov(v96aLockheed e
Possible Sample Hazards/Remarks Preservation

HNO3 Cool 40C °Cool 4 C HNO3 Cool4°C Cool 4°C HNO,

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

No. of Containerls) 1 1 1 6 1 1 1

Special Handling and/or Storage

Maintain samples between 2°C and 6°C.
Volume

500mL 500mL 2SOmL IL 1L 20mL SOOmL

ICP
AnimsllCl Turbidity .1 Tritium, Activity ICP

Metals -

.
F. Cl, SO," C-14 Scan Metals -

SAMPLE ANALYSIS TAL
NO2. NO,,
FO4 TAL

( Unfilter- (Filtered)

ed)

Sample No. Matrix• Date Sampled Time Sampled - - - - - - - -

BOGZSS W /- /I

BOGZS9 W J- 1131-

SPECIAL INSTRUCTIONS r^•tr"`^
CHAIN OF POSSESSION SignlPrint Names • 1 Gross Alpha, Gross Beta, Sr-90, U-234I235/238, Gamma Spec. s -snn

SE - SaEiment

Relinquished B eta/Time^. - R i Date/Time y^j
Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity

sc- Solid
SL - siwee

^_ by EPA 180.1 is being requested for information only. The ERC Contractor W - w.tx

ed ^.rte Data/iime (f L1^ Received By DatelTime
acknowledges that the 48-hour holding time will not be met.

o -on
A - Air
OS - Drum 5°N°.
L - D ti rxdD

Relinquished By Date/Time Received By Date/Time The Activity Scan is for all sample numbers listed on this chain of custody. m^ .q
T
vn a wca

q°eL t
elinquished By Date/Time, Received By Dateffime

-
v - Vtpetnwn
X - Otner

LABORATORY Received By Title Dat /Time

'SECTION S ^^ ^y`^ ^^-`7(r O°Llj

43^I FINAL SAMPLE Disposal Method Disposed By Da e/Time

^



WNC-SOWc93-0003
Revision 4•

SAMPLE CHECK-IN LIST

Date/Time Received: I -(,^-A •'1 o y4S SDG#: N^=

Work Order Number: N t/+- SAF #: 13 9 os/ ..

Shipping Container ID: Yl-1L- Z 77 Chain of Custody #

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

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

3. Sample temperature 2 C-

4. Vermiculite/packing materials is Wet [] Dry [k]•'

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

6. Sample holding times exceeded? Yes [] No

7. Samples have:
tape hazard labels

^custody seals -,=appropriate sample labels

8. Samples are:
_ in good condition leaking

broken have air bubbles

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

Yes^]- No[]

Notes:

Sample Custodian/Laboratory: /wyrrrA Date: /- /^-7C,

Telephoned To: On I- t`I-Y(a By

33

o0001*7 G 1(4 ,Sq



LOCKHEED MA.RTIN

Sample Login
Login Review Checklist

Lot Number LG23o

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensu:

that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklis

should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMARY REPO

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

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

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

6. Are samples logged in according to LAS batching
procedures?

LOGIN CHAIN QF CUSTODY

M NQ N/A, Comment

-f= - -

- -

- -

^

- -

-^ - -

YES ^Q P (A Comment

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

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

SAMPLE

^

M NQ. NL& mum n

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

,'Y^ 017-^I^ /- D- ,
primary review signature date secondary review ei +ls date



Lockheed Analytical Services pege I of
Sample Receiving Checklist

Ciimt Name: i11 P's1'1 v^ClY10^11^R ^ Qv^^v ^ ]ob No. L(.2 3 6> Cooler iD:

COOLER CONDTffON UPO EII'T

Temperature of cooler upon receipt:

temperature of temp. blank upon receipt:

Yea No • CommeaWDiaaepeneies

custody seals intaet

chain of custody present

blue icc (or equiv.) prereuNfroua

red survey completcd

SAMPLE CONDITION UPON RECEIPT

Ya No • CommrnWDiacrcpeacia

all bottles labeled

snmples ildsM

proper container used for semple type

semple volume sufficient for analysis

proper pres. indicated on the COC

VOA's contain hendspeee

are semples bi-phasic (if so, indicate sample ID'S):

MISCELLANEOUS 1TEMS
Yea No • CommrahlDiscrepancier

ssmples with short holding times (^J

samples to subcontrsot

ADDITIONAL CObAlENTS/DlSCR&PANCIFS

Completed by I dem:

Smt to the clicat (deteJinitiah): 0 Climt's signature upon receipt:

.•^00m01 t8e.ypropaistaGSROfaey4srof+ootuFmmndF.7dSWw ma+M-

^Wtsiafam•rkwaudmlamrbLooiaillctoNaapDlcprErrsGSU2(7D2J167-d1I6C



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (in01)

Feb 08 1996, 03:47 pm

Login Number: L6263
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L6263^1 .:. B;RG^TO 22 J2^N^96 24^JAN 96':;° 28^kE5=96
temp 4
Location: 156-018
Water 1 S SCREENING Hold:20-JUL-96

S 6"263:;-2 BO.GZTO :'.::'.. . 2^•=JAN'-96 24=^7AN=96:.28`^FEB=;9.6
temp 4
Location: RFG19-105C
Water 1 S 300.0 CHLORIDE Hold:19-FEB-96
Water 1 S 300.0 FLUORIDE Hold:19-FEB-96
Water 1 S 300.0 NITRATE Hold:24-JAN-96
Water 1 S 300.0 NITRITE Hold:24-JAN-96
Water 1 S 300.0 PHOSPHATE Hold:24-JAN-96
Water 1 S 300.0 SULFATE Hold:19-FEB-96

L626 3.-3 " BOG^TO .. :.:.:... 2240'AN-96 24:-JAN-96 ; 28^FE.4^96
temp 4
Location: RFG19-105C
Water 1 S 6010 ICP METALS Ho1d:20-JUL-96
Water 1 S 6010 ICP TRACE Hold:20-JUL-96

L62'63'-4 : B:E7GZT0 `: 22-JAN-96 `2:47AN=96.,, )2$"-FEB^=96
temp 4
Location: RFG19-105C
Water 1 S 180.1 TURBIDITY Hold:24-JAN-96

24,7AN-96" 284FEB-v96
temp 4
Location: 150
Water 1 S GAMMA SPEC LAL-0063 Hold:20-JUL-96
Water 1 S GR ALP/BETA LAL-0060 Hold:20-JUL-96
Water 1 S SR-90 LAL-0196 Ho1d:20-JUL-96
Water 1 S U-ISOTOPIC LAL-0108 Hold:20-JUL-96

L6263-6 ., B:C3GZT0 ,.. 22=^AN 56 24.WJ2^N 96..; 2,8+6
temp 4
Location: 156V-093F

::,,: BQZT.R ..,. 22=JAN=96 24:'=J'AN=96:::; 28.-FEB^96
temp 4
Location: 156V-093F

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

Feb 0S 1996, 03:47 pm

Login Number: L6263
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

h62^6,3-6 ":..1-11^ ". .
"S.QG7T0 , ,.. 12=JAN.r46 24 ^JAN^96 : 28r;FEB

temp 4
Location: 156V-093D

L490; . BO^ZTO',:: .. 22 tt-96 24::,JAN 9"6';::: 28=^'EB,,...9'E
temp 4
Location: 156V-093D

I62"b3'-10 , Ii0GZT0 22^JF1N=96 24;^7AN-96 :.. 25,.^FEB ;;9;E
temp 4
Location: 156V-093D

L6253W11 "; B0GZT0.. 224;JAN",96 24WJAN-96:.,
temp 4
Location: 156V-092E
Water 1 S C-14 LAL-0209 Ho1d:20-JUL-96
Water 1 S TRITIUM(H3) LAL-0066 Hold:20-JUL-96

90G2T1...... .
temp 4
Location: 122
Filt H20 15 S 6010 ICP METALS
Filt H20 15 S 6010 ICP TRACE

.224:JAN'-96 2:4^7AN-96::;::. 28::^^EB^,9„E

Hold:20-JUL-96
Ho1d:20-JUL-96

L6,263-13` ^:REPORT TYPE
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT
Water 1 S RAD RPT TYPE 2

.: _ :24=JAN-96 , 24^'JAN 96;; .^:. . .Z$?=^',EB-9 E



Page 1 of

Inc.Bechtel Hanford
Ll ^

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST3,
Data Turnaround

q Priority

Collector Company Contact Telephone
^ Normal

• -+^at1
R. L. Biggerstaff (509) 372-9572L 7

:
Project Designation Sampling Location SAP No.

100-KR-4 Groundwater Sampling - Round 9 100 K 896-051

Ice Chest No. Field Logbook No. Method of Shipment

mZ_sZ _ ^ _ Federal Express

Shipped To Offsita roperty No. Bill of Lading/Air Bill No.

Lockheed tUCT0 - -0 f 900/&

Possible Sample Hazards/Remarks Preservation HNO3 Cool 4 o C Cool 4 0 C HNO3 Cool 4 0 C Cool 4 0 C HNO3

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

No. of Container(s) 1 1 1 6 1 1 1

Special Handling end/or Storage
°°

Volume
50amL SOOmL "t` `111 10

6' 1 L 1L 20mL 50OmL
C.C and 6Maintain samples between 2

ICP
A^'enadct Turbidity *1 Tritium, Activity ICP

Metels -
- F. a• so„ C-14 Scan Metals -

SAMPLE ANALYSIS TAL
NO„ NO,.
Po, TAL

(Unfilter- ( Filtered)

ed)

Sample No. Matrix' Date Sampled Time Sampled - - - - - - " ` - -

BOGZTO W -z2 6/ A. x

^BGGrf1 W zz q^ I^^Cj

SPECIAL INSTRUCTIONS
^CHAIN OF PQ5,SESSION SignlPrint Names • 1 Gross Alpha, Gross Beta, Sr-90, U-2341235/238, Gamma Spec. s. sai

5E - Setlimmr

Relinquished By Date(fime
^1 ^0 O h

R e e'JG Date/fime DaoJ
Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity

so- Solid
SL - y„aao

zi ed09,6 - LL 162jm 4,41ho
by EPA 180.1 is being requested for information only. The ERC Contractor w WMI

Re u e dw^ Date/Time O O0 eceived By DatelTime
acknowledges that the 48-hour holding time will not be met.

0
A q;

^ ^
I^

nAAA
Ds - M. Suiws
D D t

elinquished By Date(fime Received By Date/Time The Activity Scan is for all sample numbers listed on this chain of custody. yu^ iq^mL
-

WI . W^ae
t- uaWa

Ralrnqurchad By Da[elfima Received By Date/Time v - veQet.ncn
x ol^,

LABORATORY Received By Title D'atte[/Time

SECTION Vy 70

^) FINAL SAMPLE Disposal Mathod Disposed By Date/Time



WHC-S0W793-0003
Revision 4•

SAMPLE CHECK-IN LIST

Date/Time Received: I. 2 y•-( 4/d 9 3o SDG#: ti^X

Work Order Number: nAk SAF #:

Shipping Container ID: ;SzN Chain of Custody #

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

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

3. Sample temperature

4. Vermiculite/packing materials is Wet [] Dry 14

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

6. Sample holding times exceeded? Yes [] No

7. Samples have:
tape

^custody seals
hazard labels

=appropriate sample labels

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

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

Yesw No [ ]

Notes:

Sample Custodian/Laboratory: /Wb,^rA LJS Date: ^-Zy"9G

Telephoned To: LY^ \^A On By iQ,n Vt4^,^

33

d(^®^ o`^^^Q



LOCKHEED MARTIIY

Sample Login
Login Review Checklist

Lot Number L^LL3

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensur

that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist

should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),

the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning

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

be omitted.

SAMPLE SUMMARY REPORT

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

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

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

6. Are samples logged in according to LAS batching
procedures?

LOGIN CHAIN OF CUSTODY

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

2. Have all appropriate comments been indicated in

the comment section?

M NQ sYLA Comment

^-- - -

^ - -

x

^- - -

Comment

- - ^

SAMTLE M NQ NLA Comment

1. Are all discrepancies between the COC and the login 4
noted (if applicable)? - - L

primary review signature date seconda vo signature

000024
/^^-d^
do^slu
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Lockheed Analytical Services
Sample Receiving Checklist
ClieatName: '4-^.A^'I -

j

V` °--'t!^rf JobNo. L4Z.C.--? Cooler ID:

Page 1 of

COOLER CONDITION UPON RECEIPT

Tcmperaturo of cooler upon rocolpt:

temperature of temp. blaolc upon reeeipt:

Yea No • CommeatslDisctepaoeb

cutody sc+la intact 1f

chain of custody present

blue ice (or equiv.) pramt/frozea

rad curvey completed •

SAMPLE CONDITION UPON RECEIPT

Yes No • Commenta/DLcroywacior

all bottles Lbrled

samples intect

proper container used for sample type

sample volume sufficient for aoalysis

proper pres. indicated on the COC

VOA's contain headspace -

are samples bi-phasic (if so, indieate sample ID'S):

MISCELLANEOUS ITEMS

Yes No • CommenhlD'screpanoies

samples with short holding times t...l.,.

samples to subeontract

ADDITIONAL COMAENTS/DISCREPANCIES

Completed by / date: - ^'

Seat to the clieat (date/ioltiels): Of Cliem's signature upon receipt:

Ncrec • ^ omucr t8e.yyraprf.ra GSR WaaY 41n+sMmfar f^dlar?b'>+^O ^lOf . - - .

Of .pfrsr mrkrfdLlotcmYovudmmmrLLxdmiAefofBesyDmprLte AR (M.T6t-f146

version 2.0 (11/11/94)



LOCKHEED ANALYTICAL SERVICES

Sample Results

iClient Sample ID: BOGZSS JDate Collected: 17-JAN-96
I

IMatrix: Water JDate Received: 19-JAN-96 ^

Percent Solids: N/A

Constituent :Units Method Result ProJect
Reporting

Data
Dualifier(s)

Date
Analyzed

LAS
eatchJID.'.

LAS
samplellD

Turbidity NTU 180.1 0.59 N/A H 26-JAN-96 32883 L6230-4

Chloride mg/L 300.0 8.0 0.020 22-JAN-96 32703 L6230-3

Fluoride mg/L 300.0 0.070 1.0 D(1:10)B 22-JAN-96 32704 L6230-3

Nitrate-N mg/L 300.0 3.0 0.020 H 22-JAN-96 32705 L6230-3

Nitrite-N mg/L 300.0 < 0.002 0.010 HU 22-JAN-96 32706 L6230-3

Ortho Phosphate mg/L 300.0 0.062 1.0 HD(1:10)B 22-JAN-96 32707 L6230-3

sulfate mg/L 300.0 25. 0.10 22-JAN-96 32708 L6230-3

00002'7



LOCKHEED ANALYTICAL SERVICES

Sample Results

JClient Sample ID: BOGZTO JDate Collected: 22-JAN-96

Matrix: Water JDate Received: 24-JAN-96
i

JPercent Solids: N/A I

...
Constituent Units

.
Method Result Project:

Reporting
.Limit

Oata
Ouati'F?er(s)

-.:..:.

'0'ste
Anatyzed

:;,:. . _.. . .

LAS.
Satch] Itl

. ,, , .

.. :...
LAS

SapipleliD
..-: . . ..;

. . ....::

Turbidity NTU 180.1 0.28 N/A H 26-JAN-96 32883 L6263-4

ChLoride mg/L 300.0 9.0 0.020 24-JAN-96 32864 L6263-2

Fluoride mg/L 300.0 < 0.007 0.10 U 24-JAN-96 32865 L6263-2

Nitrate-N mg/L 300.0 2.1 0.020 24-JAN-96 32866 L6263-2

Nitrite-N mg/L 300.0 < 0.002 0.010 U 24-JAN-96 32867 L6263-2

Ortho Phosphate mg/L 300.0 0.024 0.10 B 24-JAN-96 32868 L6263-2

Sulfate mg/L 300.0 25. 0.10 24-JAN-96 32869 L6263-2

000028



LOCFCHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGZS8 Date Collected: 17-JAN-96

Matrix: Water Date Received: 19-JAN-96

Percent Solids: N/A I

Constituent Units Method Result IDL RDL. Data
Quat

Dilution Date
Analyzed^

LAS
BatohID

#.AS
Sampte W

ALUMINUM, TOTAL mg/L 6010 < 0.027 0.027 0.20 U 1 09-FEB-96 33170 L6230-2

CALCIUM, TOTAL mg/L 6010 32. 0.013 5.0 1 09-FEB-96 33170 L6230-2

IRON, TOTAL mg/L 6010 0.048 0.0050 0.10 B 1 09-FEB-96 33170 L6230-2

MAGNESIUM, TOTAL mg/L 6010 9.1 0.041 5.0 1 09-FEB-96 33170 L6230-2

NICKEL, TOTAL mg/L 6010 < 0.014 0.014 0.040 U 1 09-FEB-96 33170 L6230-2

POTASSIUM, TOTAL mg/L 6010 4.9 0.40 5.0 B 1 09-FEB-96 33170 L6230-2

SODIUM, TOTAL mg/L 6010 27. 0.040 5.0 1 09-FEB-96 33170 L6230-2

ZINC, TOTAL mg/L 6010 0.0081 0.0030 0.020 B 1 09-FEB-96 33170 L6230-2

Antimony mg/L 6010 < 0.0020 0.0020 0.060 U 1 08-FEB-96 33572 L6230-2

Arsenic mg/L 6010 0.014 0.0020 0.010 1 08-FEB-96 33572 16230-2

Bariun mg/L 6010 0.023 0.0010 0.20 B 1 08-FEB-96 33572 L6230-2

BeryLLiua mg/L 6010 < 0.0010 0.0010 0.0050 U 1 08-FEB-96 33572 L6230-2

Cadmiua mg/L 6010 < 0.0010 0.0010 0.0050 U 1 08-FEB-96 33572 L6230-2

Chromi^un mg/L 6010 0.0094 0.0010 0.010 B 1 08-FEB-96 33572 L6230-2

Cobalt mg/L 6010 < 0.0010 0.0010 0.050 U 1 08-FEB-96 33572 L6230-2

Copper mg/L 6010 0.0021 0.0010 0.025 B I 08-FEB-96 33572 L6230-2

Lead mg/L 6010 < 0.0010 0.0010 0.0030 U 1 08-FEB-96 33572 16230-2

Manganese mg/L 6010 < 0.0010 0.0010 0.015 U 1 08-FEB-96 33572 L6230-2

SeLeniOm mg/L 6010 < 0.0030 0.0030 0.0050 U 1 08-FEB-96 33572 L6230-2

Silver mg/L 6010 < 0.0010 0.0010 0.010 U 1 08-FEB-96 33572 L6230-2

ThalLium mg/L 6010 < 0.0030 0.0030 0.010 U 1 08-FEB-96 33572 L6230-2

Vanadium mg/L 6010 0.024 0.0010 0.050 B 1 08-FEB-96 33572 L6230-2

000050



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGZTO Date Collected: 22-JAN-96

Matrix: Water Date Received: 24-JAN-96

Percent Solids: N/A

Constituent flnits .`: Methotl Result ID! RDL Data
Qual

DilUtion
:

Date
Analyzed

LAS
Batch ID

LAS
Sqmple [fli,

ALUMINUM, TOTAL mg/L 6010 0.040 0.027 0.20 B I 12-FEB-96 33170 L6263-3

CALCIUM, TOTAL mg/L 6010 40. 0.013 5.0 1 12-FEB-96 33170 L6263-3

IRON, TOTAL mg/L 6010 0.032 0.0050 0.10 B 1 12-FEB-96 33170 L6263-3

MAGNESIUM, TOTAL mg/L 6010 11. 0.041 5.0 1 12-FEB-96 33170 L6263-3

NICKEL, TOTAL mg/L 6010 < 0.014 0.014 0.040 U I 12-FEB-96 33170 L6263-3

POTASSIUM, TOTAL mg/L 6010 5.3 0.40 5.0 1 12-FEB-96 33170 L6263-3

SODIUM, TOTAL mg/L 6010 17. 0.040 5.0 1 12-FEB-96 33170 L6263-3

ZINC, TOTAL mg/L 6010 0.0087 0.0030 0.020 B 1 12-FEB-96 33170 L6263-3

Antimony mg/L 6010 < 0.0020 0.0020 0.060 U 1 08-FEB-96 33572 L6263-3

Arsenic mg/L 6010 0.0064 0.0020 0.010 B 1 08-FEB-96 33572 L6263-3

Barium mg/L 6010 0.024 0.0010 0.20 B 1 08-FEB-96 33572 L6263-3

Beryltium mg/L 6010 < 0.0010 0.0010 0.0050 U I 08-FEB-96 33572 L6263-3

Cadniun mg/L 6010 < 0.0010 0.0010 0.0050 U 1 08-FEB-96 33572 L6263-3

Chromium mg/L 6010 0.031 0.0010 0.010 1 08-FEB-96 33572 L6263-3

CobaLt mg/L 6010 < 0.0010 0.0010 0.050 U 1 08-FEB-96 33572 L6263-3

Copper mg/L 6010 0.0019 0.0010 0.025 B 1 08-FEB-96 33572 L6263-3

Lead mg/L 6010 < 0.0010 0.0010 0.0030 U 1 08-FEB-96 33572 L6263-3

Manganese mg/L 6010 < 0.0010 0.0010 0.015 U I 08-FEB-96 33572 L6263-3

Seteni0m mg/L 6010 < 0.0030 0.0030 0.0050 U I 08-FEB-96 33572 L6263-3

Silver mg/L 6010 < 0.0010 0.0010 0.010 U 1 08-FEB-96 33572 L6263-3

ThaLlium mg/L 6010 < 0.0030 0.0030 0.010 U 1 08-FEB-96 33572 L6263-3

Vanadium mg/L 6010 0.016 0.0010 0.050 B 1 08-FEB-96 33572 L6263-3

000051



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: SOGZS9 Date Collected: 17-JAN-96

Matrix: Filt H20 Date Received: 19-JAN-96

Percent Solids: N/A

Constituent tlnitsMethod ResultIDLROL. Oata DilutioR ISate- LAS LAS
:.:. ' Quat AnaLY?ed 8atchID Semple t0

POTASSIUM, DISSOLVED mg/L 6010 5.4 0.40 5.0 1 05-FEB-96 33172 L6230-12

SODIUM, DISSOLVED mg/L 6010 24. 0.040 5.0 1 05-FEB-96 33172 L6230-12

ZINC, DISSOLVED mg/L 6010 0.030 0.0030 0.020 1 05-FEB-96 33172 L6230-12

Aluminum mg/L 6010 < 0.0070 0.0070 0.20 U 1 01-FEB-96 33573 L6230-12

Antimony mg/L 6010 < 0.0020 0.0020 0.060 U 1 01-FEB-96 33573 L6230-12

Arsenic mg/L 6010 0.0092 0.0020 0.010 B 1 01-FEB-96 33573 16230-12

Barium mg/L 6010 0.020 0.0010 0.20 B I 01-FEB-96 33573 L6230-12

BeryLiium mg/L 6010 < 0.0010 0.0010 0.0050 U 1 01-FEB-96 33573 L6230-12

Cadmium mg/L 6010 < 0.0010 0.0010 0.0050 U 1 01-FEB-96 33573 L6230-12

Calcium mg/L 6010 30. 0.0050 5.0 1 01-FEB-96 33573 L6230-12

Chromium mg/L 6010 0.0068 0.0010 0.010 B 1 01-FEB-96 33573 L6230-12

Cobalt mg/L 6010 < 0.0010 0.0010 0.050 U 1 01-FEB-96 33573 L6230-12

Copper mg/L 6010 0.0028 0.0010 0.025 B 1 01-FEB-96 33573 L6230-12

Iron mg/L 6010 0.019 0.013 0.10 8 1 01-FEB-96 33573 L6230-12

Lead mg/L 6010 < 0.0010 0.0010 0.0030 U 1 01-FEB-96 33573 L6230-12

Magnesium mg/L 6010 7.9 0.010 5.0 1 01-FEB-96 33573 L6230-12

Manganese mg/L 6010 < 0.0010 0.0010 0.015 U 1 01-FEB-96 33573 L6230-12

Nickel mg/L 6010 < 0.011 0.011 0.040 U 1 01-FEB-96 33573 16230-12

Selenium mg/L 6010 < 0.0030 0.0030 0.0050 U 1 01-FEB-96 33573 16230-12

Silver mg/L 6010 < 0.0010 0.0010 0.010 U 1 01-FEB-96 33573 16230-12

Thallium mg/L 6010 < 0.0030 0.0030 0.010 U 1 01-FEB-96 33573 16230-12

Vanadium mg/L 6010 0.022 0.0010 0.050 B 1 01-FEB-96 33573 L6230-12

000059



LOCKHEED ANALYTICAL SERVICES

Sample Results

iClient Sample ID: BOGZTI Date Collected: 22-JAN-96

Matrix: Filt H20 Date Received: 24-JAN-96

Percent Solids: N/A

Constituent Ylni.ts Method. Result ^ IDL RDL Data Dilutinn Date LAS. :LAS
aual Analyzed BBtph ID Sample ID

POTASSIUM, DISSOLVED mg/L 6010 5.9 0.40 5.0 1 05-FEB-96 33172 L6263-12

SODIUM, DISSOLVED mg/L 6010 15. 0.040 5.0 1 05-FEB-96 33172 L6263-12

ZINC, DISSOLVED mg/L 6010 0.030 0.0030 0.020 1 05-FEB-96 33172 L6263-12

Aluminum mg/L 6010 < 0.0070 0.0070 0.20 U 1 01-FEB-96 33573 L6263-12

Antimony mg/L 6010 < 0.0020 0.0020 0.060 U I 01-FEB-96 33573 L6263-12

Arsenic mg/L 6010 < 0.0020 0.0020 0.010 U 1 01-FEB-96 33573 L6263-12

Barium mg/L 6010 0.022 0.0010 0.20 B 1 01-FEB-96 33573 L6263-12

Berylliua mg/L 6010 < 0.0010 0.0010 0.0050 U 1 01-FEB-96 33573 L6263-12

Cadmium mg/L 6010 < 0.0010 0.0010 0.0050 U 1 01-FEB-96 33573 L6263-12

Calcium mg/L 6010 39. 0.0050 5.0 1 01-FEB-96 33573 L6263-12

Chromium mg/L 6010 0.027 0.0010 0.010 1 01-FEB-96 33573 L6263-12

Cobalt mg/L 6010 < 0.0010 0.0010 0.050 U 1 01-FEB-96 33573 L6263-12

Copper mg/L 6010 0.0011 0.0010 0.025 B 1 01-FEB-96 33573 L6263-12

Iron mg/L 6010 0.015 0.013 0.10 B 1 01-FEB-96 33573 L6263-12

Lead mg/L 6010 < 0.0010 0.0010 0.0030 U 1 01-FEB-96 33573 L6263-12

Magnesium mg/L 6010 9.7 0.010 5.0 1 01-FEB-96 33573 L6263-12

Manganese mg/L 6010 < 0.0010 0.0010 0.015 U 1 01-FEB-96 33573 L6263-12

Nickel mg/L 6010 < 0.011 0.011 0.040 U 1 01-FEB-96 33573 L6263-12

Selenium mg/L 6010 < 0.0030 0.0030 0.0050 U 1 01-FEB-96 33573 L6263-12

Silver mg/L 6010 < 0.0010 0.0010 0.010 U 1 01-FEB-96 33573 L6263-12

Thallium mg/L 6010 < 0.0030 0.0030 0.010 U 1 01-FEB-96 33573 L6263-12

Vanadium mg/L 6010 0.015 0.0010 0.050 B 1 01-FEB-96 33573 L6263-12

OOO060



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

BechteL Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: B0GZS8

Date CoLLected: 17-JAN-96

Matrix: Water

SDG: LK6230

LAL Sample ID: L6230-5

Date Received: 19-JAN-96

Login Nufber: L6230

$nPEY2ed;-^^.;.!{dttfL.

Ac-228(Ra-228)
Co-58
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Fe-59
Pb-212
Pb-214(Ra-226)
Ra-226(GAMMA)
Ru-106
U-235(GAMMA)
Gross Alpha
Gross Beta
TotaL radio-strontium
U-233/4
U-235
U-238

23-JAN-96
23-JAN-96
23-JAN-96
23-JAN-96
23-JAN-96
23-JAN-96
23-JAN-96
23-JAN-96
23-JAN-96
23-JAN-96
23-JAN-96
23-JAN-96
23-JAN-96
15-FEB-96
15-FEB-96
20-FEB-96
12-FEB-96
12-FEB-96
12-FEB-96

GAMMA SPEC
GAMMA SPEC
GAMMA SPEC
GAMMA SPEC
GAMMA SPEC
GAMMA SPEC
GAMMA SPEC
GAMMA SPEC
GAMIUI SPEC
GAMMA SPEC
GAMNA SPEC
GAMMA SPEC
GAMMA SPEC
GR ALP/BETA
GR ALP/BETA
SR-90 LAL-0
U-ISOTOPIC
U-ISOTOPIC
U-ISOTOPIC

5. 28. 45. pCi/L
2.5 7.4 9.2 pCi/L
2.5 4.0 11. pCi/L
7.9 7.5 11. pCi/L
-3.8 7.2 49. pCi/L
-13.8 7.7 44. pCi/L
4. 11. 18. pCi/L
-0.4 8.7 18. pCi/L
-3. 12. 17. pCi/L
60. 17. 23. pCi/L
80 130 190 pCi/L
0 44. 76. pci/L
14. 32. 46. pCi/L
2.3 1.7 2.4 C pCi/L
4.1 1.5 2.2 -pCi/L
-0.03 0.59 1.0 pCi/L
1.59 0.31 0.12 pCi/L
0.143 0.089 0.039 pCi/L
1.40 0.29 0.087 pCi/L

Page 1 000069



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGZSS LAL Saaple ID: L6230-11

Date Collected: 17-JAN-96 Date Received: 19-JAN-96

Matrix: Water Login Nudber: L6230

SDG: LK6230

Const!is.tueset ,i "^. F4t[KsLS^,.;E#'ar `.. 6starnia€:r Unit3;;

C-14 24-JAN-96 C-14 LAL-0209 32660 370 110 100 pCi/L
H-3 29-JAN-96 TRITIUM(H3) LAL-0066 32671 1040 230 200 pCi/L

Page 3 000070



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGZTO

Date Collected: 22-JAN-96

Matrix: Water

SDG: LK6230

LAL Sample ID: L6263-5

Date Received: 24-JAN-96

Login Number: L6263

..: ConsY18u0nt 6t>atY,zCd';' 6atCh ,..,;.'.AaCrucyr^?; EF,rar ..._;?. RA•^ -,•.. Da4a4ua6 Unifs:

Ac-228(Ra-228) 26-JAN-96 GAMMA SPEC LAL-0063 32929 -10 16. 46. pCi/L
Co-58 26-JAN-96 GAMMA SPEC LAL-0063 32929 2.4 6.5 7.9 pCi/L
Co-60 26-JAN-96 GAMMA SPEC LAL-0063 32929 4.5 4.7 9.8 pCi/L
Cs-137 26-JAN-96 GAMMA SPEC LAL-0063 32929 -1.6 8.2 11. pCi/L
Eu-152 26-JAN-96 GAMMA SPEC LAL-0063 32929 -5.4 7.9 51. pCi/L
Eu-154 26-JAN-96 GAMMA SPEC LAL-0063 32929 -5. 11. 45. pCi/L
Eu-155 26-JAN-96 GAMMA SPEC LAL-0063 32929 -2.1 7.0 19. pCi/L
Fe-59 26-JAN-96 GAMMA SPEC LAL-0063 32929 0 7.3 18. pCi/L
Pb-212 26-JAN-96 GAMMA SPEC LAL-0063 32929 7. 12. 16. pCi/L
Pb-214(Ra-226) 26-JAN-96 GAMMA SPEC LAL-0063 32929 87. 18. 20. pCi/L
Ra-226(GAMMA) 26-JAN-96 GAMMA SPEC LAL-0063 32929 30 130 190 pCi/L
Ru-106 26-JAN-96 GAMMA SPEC LAL-0063 32929 56. 49. 67. pCi/L
U-235(GAMMA) 26-JAN-96 GAMMA SPEC LAL-0063 32929 -11. 17. 43, pCi/L
Gross Alpha 13-FEB-96 GR ALP/BETA LAL-0065 32664 1.0 1.4 2.4 pCi/L
Gross Beta 13-FEB-96 GR ALP/BETA LAL-0060 32664 4.5 1.5 2.2 pCi/L
Total radio-strontium 12-FEB-96 SR-90 LAL-0196_32666 -0.12 0.80 1.4 pCi/L
U-233/4 12-FEB-96 U-ISOTOPIC LAL-0108 32673 1.28 0.30 0.13 F pCi/L
U-235 12-FEB-96 U-ISOTOPIC LAL-0108 32673 0.38 0.16 0.10 F pCi/L
U-238 12-FEB-96 U-ISOTOPIC LAL-0108_32673 1.33 0.30 0.091 F pCi/L

Page 2 00007:1



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project ( Project BECHTEL-HANFORD)

Client Sample ID: BOGZTO LAL Sample ID: L6263-11

Date Collected: 22-JAN-96 Date Received: 24-JAN-96

Matrix: Water Login Number: L6263

SDG: LK6230

. '., Constl4uetit
. . .

A'?atyxed;'i;:Batch .,^i`:: .:.,ACtwaF.;;^erao : ;.batatA,az:,uhi:ts:.

C-14 01-FEB-96 C-14 LAL-0209 32917
H-3 29-JAN-96 TRITIUM(H3) LAL-0066 32671

390 110 100 pCi/L
1720 270 200 pCi/L

Page 4 000072
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C/assilintions are based on the testing of spec/men sources and give the levels expected from production sources.

Recommended working life: NA
See other side for explanation

Source Measur ement Leakage test Contamination
Serial

U-232 test
number

Activity
date type tytx type

Concentratio

kBq/g
See other side for descriouon of tests

date passed date Passed date passed

AE 5292 2.04 t 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 ratid 1.00 ± 0.01 on 11 September 1981
U-232

AMERSHAM IS ACCREDITED BY THE NATIONAL MEASUREMENT ACCREDITATION SERVICE

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

ARE FULLY TRACEABLE TO STANDARDS HELD BY NATIONAL LABORATORIES. RADIATION

MEASUREMENT DATA REPORTED IN 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 (BIPN).

Customer: Lockheed Analytical Labs

is^+-^.ham nr•br No.: 66610

Customer's Order No.: 06LAB1244

Signed: A4(64/ 5A^^`-'- Date: November 8, 1991

Michael Snyder, Product Manager

2636 SaM Cbarbrook Drive. Arlu+pton f•bipMS. IL 60005"'t°tshar`tC°rporaticli' Amersham1{600) 323^C>695 (Toll Free)

Amersham Canada Limited
1166 South Service Road tSbsL Oakville. ONT L6L ST71{416) 647.1166 ^©4^J
Tdl Free:1{6pp) 367•7160 (Ont/Ouebx) / 1 J800) 387.71ap f,wat nr 41an.n.1

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

Product Code No.: 92/232/ 19

Description: U-232 alpha tracer solution Capsule: NA

ANSI Classification NA Special Form Certificate No.: NA
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CALIBRATION OF U-232

.
..tr ss

Se,^y

..1 ^^'•

D

^. ^

4

2 mL of U-232 at 6635 dpm/mL (91-225-36-1, AA0078) was run
through the AG1-X8 column in 9 M HC1 for removal of daughter
products. U-232 was stripped off with 0.5 M HC1 at the end of ths ,
procedure. This solution was taken down to dryness. It was then
brought up in 2 M HNO3 to 500 mL. Calibration of this tracer was
performed with 0.5 mL U-238 (11.42 pCi/mL, 94-677-71-1) and samples

were counted for 10 hours.

CHILD ID U-232 GROSS
COUNTS per 1.0 mL

U-238 GROSS
COUNTS

CALCULATED U-232

VALUE IN pCi/mL

U1100395 2187 2606 9.60

U2100395 2188 2619 9.55

U3100395 2178 2558 9.72_

U4100395 2204 2428 10.35

U5100395 2129 2462 9.88

U6100395 2026 2476 9.35

9.74 pCi/mL ±
0.35 pCi/mL

The value calibrated for this tracer was 9.74 pCi/mL with a
precision of ± 3.6%. ,ta (0-3-95te

10-3-91
U-232 Logbook Reference # 94-677-84-1 ^Xr

At,

(D_3P̂ Lh da^Q

Continued on Page

Read and Understood By
000098^ t a,,V

r
Signed Date U-1^VSlgned- Date



Nationat TIngtitute of R)tanDarDz & Tec4notogp
\kmd/

C^Certificate

Standard Reference Material 4321B
Alpha-Particle Solution Standard

Radionuclide Natural Uranium

Source identification SRM 4321B

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

Source mass Approximately 5.3 grams

Solution composition Natural uranium in 1-molar nitric
acid

Uranium concentration 0.01998 g g''

Reference time 1200 EST January 1, 1992

Radioactivity concentration U-238: 246.7 Bq g"
U-235: 11.35 Bq g''
U-234: 237.6 Bq g"

Overall uncertainty U-238: 0.87 percent 0>'
U-235: 0.96 percent
U-234: 1.86 percent

AA9904

8/19193

Measuring instrument Mass spectrometer, silicon surface-barrier
detector, and 4a(a+J3) liquid-scintillation
counter C2>

Half life U-238: (4.468 ± 0.005) x 10° years r>
U-235: (7.037 -!- 0.011) x 10" years
U-234: (2.454 ± 0.006) x lOs years

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

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

'Notes on back 000099



NOTES

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

O D U

U-238 U-235 U-234

a) uranium assay of SRM 960 0.02 0.02 0.02

b) uranium atom ratio 0.01 0.07 0.50

c) quantitative dissolution 0.25 0.25 0.25

d) gravimetric measurements 0.10 0.10 0.10

e) half life 0.11 0.16 0.24

Combined uncertainty 0.29 0.32 0.62

x3 x3 x3

Overall uncertain ty

a> SRM 4321 was prepared by quantitatively dissolving a carefully cleaned and weighed

piece of well-characterized natural uranium metal. This natural uranium metal was

formerly issued by the National Bureau of Standards as SRM 960. The solution in SRM

4321B was carfully examined using thermal-ionization mass spectrometry, silicon surface-

barrier alpha-particle spectrometry, and 41r(a+s) liquid-scintillation counting. The values

that we recommend for the U-234/U-238 atom ratio and alpha-particle-emission-rate ratio

in SRM 4321B are (5.29 ± 0.02) x 10" and 0.963 ± 0.003, respectively. (See the

Information for Users of SRM 4321 and SRM 4321B, Natural Uranium Solution.)

(3) Table of Radioactive Isotopes, E. Browne and R.B. Firestone, John Wiley and Sons, Inc.,

New Yo* (1986).

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

975-5538.

SRM 4321B

0®01-00



• a Nntahnok No.

AA^ ISOTOPE WEIGHT DILUTION RECORD

Isotope: 13 g Vendor: lST

Total Received Activity: ^ 1307
4

Vendor ID: 6

Wt. Received: '^53 g NIST Traceab Y N Cert. # S O•1R-4331 B

Ig4^Activity in Units/g: ayL. 1
4F

Reference Date: JovN I,

Activity converted (dpm/g): O^L dpm/g Receive Date: 42Z 14!493

Halflife (Yrs or days) th = 4• 4 1 X/ 09 V rs • Receiver's Name:

- -- --------------------------------
PRIMARY DILUTION: Balance wt. check done (_^r

,^va

ŷ.

•-,

a: Source activity: Pti P0J dpm/g •(if tss =<100yr decay to prep. date)

b: Wt. of Source transfered: ^. ^ 3-7 0'7 g

Diluent used:

c: Total diluted weight: ^ 3 a. O?J g

^t , 87^
d: Activity of dilution (a"b/c): ^8 7. 13 dpm/g g .

e: Calculated density of solution: ^• 0M 2 g/mL 1.t^ 3.9007 g/mU
GOwLWe.Ait.tt Picpre0

f: Activity by volume =(d"e): to 0"r. 3 dpm/mL / m tfNea s o l K1+.j

Dilution Log Book ID: ^A L- 91 ^^ 7 J- I`'E " I

Preparation Date: BAQ/43 Preparer's Name. waG-+r--^

SECONDARY OR WORKING LEVEL DILUTION Balance wt. check done ( -<^

Log Book ID of source being diluted: 93 "0Y Z`I '/41 'I

a: Source activity: 5-87. 11 dpm/g •(ir tY, _<100yr decay to prep. date)

b: Wt. of Source transfered: oZ ,(o O^ 1 S g

Diluent used: ^ t r l( I^ ^g

c: Total diluted weight: g

^ o.g1`7
d: Activity of dilution (a•b/c): dpm/g

/r(
e: Calculated density of solution: ^• 0^9 g/mL jAtA-HNO, =-3-.YLT4 t .0007 g/mL)

f: Activity by volume = (d•e): ^. -5 9 dpm/mL ^ .9 eJe ^i 'a3^

Dilution Log Book ID: 93`• i''f - e^ ^-t t7.• V t• l

Preparer's Name: Preparation Date: ^ 93

e,^4,`V 000:10:1
Reviewed By : Review Date:



Notebook No.

PROJECT l.l 7 j^ Continued From Page

-- ,. .

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Source Information

Isotope: Ll - 2 > b

Parent Barcode Number Aqb4

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

Diluted Source Logbook I.D. !t:

Balance Verification?:

4 1 Diluent Used:

F

,
a ;.

•Diluent:

Density of diluent ( g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

Total Volume of Dilution:

e: Activity of Dilution (a ' b/ cl:

Activity of Dilution (a ' b/ d):

'^GS

a
2 72' Z I o C,' ^MQ..

6-o6q8' 9
y1- 6`7 g
Wli

/^ lA
)I.2J[;ihJ

71

Dilution Logbook I.D. k:

Prepared By: Preparation Date:

fleviewed By: Review Date: 1-L 95 e

QN Oumt remains unchanged from the dluent used for the dilution source, then a weight dilution of a volume unit source

b* Mormed without a density eonversion. If the diluent changes, a weighted proportion density conversion is necessa ry.

r..^.y..^., ©^

w eedDale Sign+^•:. `. ^:.... 81CrtM



National Tfngtitute of fibtanDari,z & Tectinologp

Certificate

Standard Reference Material 4321B
Alpha-Particle Solution Standard

Radionuclide' Natural Uranium

Source identification SRM 4321B

Source description IIquid in 5-mL flame-sealed glass
ampoule

Source mass ApproAmately 5.3 grams

Solution composition Natural urafiium in 1-molar nitric
acid

Uranium concentration 0.01998 g g''

Reference time 1200 EST January 1, 1992

Radioactivity concentration U-238: 246.7 Bq g'1
U-235: 11.35 Bq g'
U-234: 237.6 Bq g'

AA9eo4

8/N93

Overall uncertainty U-238: 0.87 percent n>'
U-235: 0.96 percent
U-234: 1.86 percent

Measuring instrument Mass spectrometer, silicon surface-barrier
detector, and 4a(a+,e) liquid-scintillation
counter (2)

Half life U-238: (4.468 ± 0.005) x 10° years t'>
U-235: (7.037 :L 0.011) x 10" years
U-234: (2.454 ± 0.006) x 10' years

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

Gaithersburg, MD
February, 1992

William P. Reed, Chief
Standard Reference Materials Program

•Notes on back

000103



NOTES

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

SOURCE OF

U-238 U-235 U-234

a) uranium assay of SRM 960 0.02 0.02 0.02

b) uranium atom ratio 0.01 0.07 0.50

c) quantitative dissolution 0.25 0.25 0.25

d) gravimetric measurements 0.10 0.10 0.10

e) half life 0.11 0.16 0 24

Combined uncertainty 0.29 0.32 0.662

x3 x3

g

Overall uncertain 9.87

(2) SRM 4321 was prepared by quantitatively dissolving a carefully cleaned and weighed

piece of well-characterized natural uranium metal. This natural uranium metal was

formerly issued by the National Bureau of Standards as SRM 960. The solution in SRM

4321B was carfully examined using thermal-ionization mass spectrometry, silicon surface-

barrier alpha-particle spectrometry, and 4a(a+j9) liquid-scintillation counting. The values

that we recommend for the U-234/U-238 atom ratio and alpha-particle-emission-rate ratio

in SRM 4321B are (5.29 ± 0.02) x 10' and 0.963 ± 0.003, respectively. (See the

Information for Users of SRM 4321 and SRM 4321B, Natural Uranium Solution.)

(3) Table of Radioactive Isotopes, E. Browne and R.B. Firestone, John Wiley and Sons, Inc.,

New Yott, (1986).

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

975-5538.

SRM 4321B

000104



44 Nntohook No. ^7 ^ r

A' ^ ISOTOPE WEIGHT DILUTION RECORD

Isotope: -x3 g 4Vendor: 1 Si

Total Received Activity: 130 1

^

Vendor ID; 2-1 y,

Wt. Received: - 5• 3 9 NIST TraceabOLN Cert. # SR.fX-43318

Activity in Units/g: oZq •I Bs 147 Reference Date: ^RN ), lq4 ^

Activity converted (dpm/g): /^^ D ;l- dpm/g Receive Date: &Z 19j 1443

Halflife (Yrs or days) t'h = y4 y Xl09 tlr's • Receiver's Name:
- - °----------------------- ------------------------ -------

PRIMARY DILUTION: Balance wt. check done (-^K

a: Source activity: a 01 dpm/g •(if tX =<10qyr decay to prep. date)

b: Wt. of Source transfered: ^. a370`1 9

Diluent used:

c: Total diluted weight: g

d: Activity of dilution (a'b/c): jeT87 • 13 dpm/g ^0
,

.

e: Calculated density of solution: /• 012,q 2
, /•

g/mL o, - t.txya-t. 7 g/mL)

f: Activity by volume = (d•e): f'o(A. 3
/ODwl.Nl•.^,1.^

dpm/mL fmFFa6s c•IKhoe

Dilution Log BooklD: l, A L- cI ?)" OAJ 7 q- Iq " I

Preparation Date: _-oA,Q/43 Preparer's Name.

SECONDARY OR WORKING LEVEL DILUTION Balance wt. check done

Log Book ID of source being diluted: 43 "01/ 7`>' - /41 -/

a: Source activity: 57 g 7. I 3 dpm/g • (if tX =<t00yr decay to prep. date)

b: Wt. of Source transfered: Z •/n 0? 1 S g

Diluent used: I rn H 6 D3

c: Total diluted weight: /z 5.a 1 9

d: Activity of dilution la•b/cl: I OL. 9-3 dpm/g

(N5
/.oatx

e: Calculated density of solution: ^• o^9 a g/mL jANO, =-.1N2^4 t.0007 p/mL1

f: Activity by volume =(d•e): 112• 59 dpm/mL T .9 °J

Dilution Log Book ID: 93" flJ^7^ ^^'T ^ o^ ^` 1^• `^•^

Preparer's Name: (-r-g Preparation Date: •'° 93 I

Reviewed By: Ix'Y1A) Review Date:
000105

^



SECONDARYlWORKING LEVEL
STANDARD DILUTION RECORD

11 Dilution Source Information I

Isotope: U -23g
rent Barcode Number

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

Diluted Source Logbook I.D. #: y3-qlq- fq- i
Balance Verification?:

Diluent Used:

f/y^-U

( N f{,J03

Dilution

'Diluent: ^ H Myj

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

a: Parent Specific Activity:
2^7 . 2/ pLi[g. y^( /.,,p

b: Amount of Source Transferred: ^j• 81p 5- g

c: Total amount of Dilution: 152 •[,j g

d: Total Volume of Dilution: /V 16 ml ^X^ • 2`5'/P

e: Activity of Dilution (a • b/ c): /V A pCi/g

f: Activity of Dilution ( a • b/ d): I0 .f 7 pCi/ml

Dilution Logbook I.D. M: qg -Cl? - 75

Prepared By: r Preparation Date:

Reviewed By: Review Date:

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

can be performed without a density conversion. If the diluent changes, a weighted proportion dens i ty c onve rsion is necessa

000106
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Client Bechtel
Client ID BOGZS8
Filename 326611.CHN
LAL parent ID 32661 DUPt
Batch 6332661
Live Time 10800
Detector 1
Geometry N
Aliquot ( gms/L) 0.49
Count date 1/23/96 9:50
Collection Date 1 /17/96
delta T to midpoint of count 6.5 -0.01537
Efficiency data file N194
Backg round, Library files WBKG1019

;

W13KC1 1,$ig
NET

5ainpte.
NET
1 slg _;.. 1 slgmll

Nactidd keV nntslsec ^ "art. cntstsec 96 err <. -Efficienc Eff!err . 8rarich
Ra-226 186.1 0. 0 12089 5.5 0.0027 3 86 .30 .055 08 5 0 .035

U• 5 185.7 0.01 08 5.5 0.00273 86 . 3 0 0.055389 5 0.575

143.8 0.002217 26.9 -0.00203 109.57 0.063815 5 0.109
163.3 0.000767 73.3 0.00377 56.36 0.059981 5 0.05

Pb-214(Ra-226) 351.9 0.002617 17.0 0.01516 13.59 0.03237 5 0.358

295.1 0.000892 53.0 0.00723 28.29 0.037986 5 0.185

Fe,59: 1099.2 -6.4E-05 359.4 0.00008 669.93 0.011918 5 0.565

1291.6 -4.7E-05 430.6 -0.00040 122.84 0.010338 5 0.432
Co-58 810.8 1 0.000125 217.7 -0.00062 52.23 0.015465 5 0.9945

Ac•228(Ra•2281 911.2 0.000981 31.7 -0.00063 179.94 0.014001 5 0.266
969 0.000417 61.6 -0.00079 75.22 0.013285 5 0.1617

Pb-272 . _ 238.6 0.005517 10.4 0.00231 88.35 0.045721 5 0.4365
300.1 0.00025 172.2 -0.00368 19.65 0.037416 5 0.03344

Cp-80 1332.5 0.0002 106.1 0.00059 121.80 0.010051 5 0.999
1173.3 8.33E-06 2753.2 0.00138 58.50 0.011258 5 0.999

Cs•137.:- 661.7 -0.00027 122.8 0.00182 49.39 0.018405 5 0.8521
Eu-155 = 105.3 0.000964 60.8 0.00026 808.66 0.06833 5 0.218
Eu-152 . 1408.1 0.000225 75.7 0.00004 1884.08 0.009557 5 0.212

344.3 8.33E-06 5266.9 -0.00022 320.35 0.033022 5 0.27
Eu.154, 723.3 7.22E-05 395.5 -0.00152 29.76 0.017049 5 0.197

1004.8 -0.00073 33.9 -0.00201 30.50 0.012878 5 0.176

1274.5 -8.1 E-05 238.5 0.00014 316.23 0.010462 5 0.355
106: 621.8 -0.00028 121.9 -0.00002 5097.06 0.019424 5 0.0981

1050.1 0.000375 64.6 -0.00048 75.76 0.012399 5 0.0146

0

Page 2



326611.XLS

Client Bechtel
Client ID BOGZS8
Filename 326611.CHN
LAL parent ID 32661 DUP1
Batch 6332661
Live Time 10800
Detector 1
Geometry N
Aliquot 1 gms/L) 0.49
Count date 1 /23/96 9:50
Collection Date 1/17/96
delta T to midpoint of count 6.5
Efficiency data file N194
Background, Library files WBKG1019

Correct ;
MDA Dec* "Gorrectesl eiror M41A -

Nuclide keV.: C;]L i/L factnr.- . Ci/t T:s' ma 0Ci7
Ra- 186.1 1.408183 77.59375 187. 8 1. 000 8 77.59 67.0 187.08
11- 35 1 5. 0.08559 4.716205 11.37 1 4.716 4.08 11.37

143.8 -0.292052 - 16.09266 47.48 1 -16.093 17.65 47.48
163.3 1.257186 69.27352 93.51 1 69.274 39.19 93.51

Pb-214(Ra-226) 351.9 1.308313 72.09069 19.99 1.000008 72.091 10.44 19.99
295.1 1.028213 56.65665 37.37 1.000008 56.657 16.28 37.37

Fe-59 1099.2 0.011459 0.631408 15.46 1.104598 0.697 4.67 17.08
1291.6 -0.089842 -4.950491 24.23 1.104598 -5.468 6.72 26.76

Co-58 810.8 -0.040236 -2.217086 8.56 1.065441 -2.362 1.24 9.12
Ac-228(Ra-228) 911.2 -0.170241 -9.38063 48.23 1.002139 -9.401 16.92 48.34

969 -0.366381 -20.18833 83.35 1.002139 -20.232 15.25 83.53
Pb•212 238.6 0.115618 6.37081 14.86 1 6.371 5.64 14.86

300.1 -2.93798 - 161.8887 199.43 1 -161.889 32.83 199.43
Co-80 1332.5 0.058463 3.221431 9.78 1.002335 3.2290 3.94 9.81

1173.3 0.122749 6.763707 8.56 1.002335 6.7795 3.98 8.58
Cs-137:: 661.7 0.116111 6.39797 9.75 1.00041 6.4006 3.18 9.76
Eu-155 .. .:,,. _- 105.3 0.017135 0.944187 19.17 1.002482 0.947 7.654 19.222
Eu-152 1408.1 0.018433 1.015676 55.94 1.000968 1.02 19.15 56.00

344.3 -0.025166 - 1.386716 25.26 1.000968 -1.39 4.45 25.29
Eu•154, 723.3 -0.453404 -24.98347 49.04 1.001446 -25.02 7.55 49.11

1004.8 -0.885124 -48.77216 58.17 1.001446 -48.84 15.10 58.25
1274.5 0.037395 2.060546 23.55 1.001446 2.06 6.53 23.58

106: :. 621.8 -8.10E-03 -4.46E-01 7.90E+01 1.01226 -0.4517 23.02 79.93
1050.1 -2.67E+00 -1.47E+02 7.47E+02 1.01226 - 148.8335 113.01 756.60

IA
N
0 Page 3
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Client Bechtel

Client ID BOGZS8
Filename 326611.CHN
LAL parent ID 32661 DUP1
Batch 6332661
Live Time 10800
Detector 1
Geometry N
Aliquot ( gms/L) 0.49
Count date 1/23/96 9:50
Collection Date 1/17/96
delta T to midpoint of count 6.5
Efficiency data file N194
Background, Library files WBKG1019

Counting fIN L ToCat
Error _' AESULT Error MDA

Nuclida keV pCdL GUL'. ma CVL
Ra- 186.1 133.9 77.59 134.16 187. 8

U-235 1 85.7 8.14 4.72 8 .15 11. 3 7

143.8 1.70 -1.70 32.19 47.48
163.3 93.51

:. . 351.9 16.56 67.59 17.57 19.99
295.1 37.37

Fe-59 .. 1099.2 3.17 -1.31 7.67 17.08
1291.6 26.76

Co-58 810.8 2.47 -2.36 2.48 9.12

Ac 228(Ra-228) 911.2 21.34 -15.38 22.66 48.34
969 83.53

Pb>212 238.6 2.44 6.37 11.28 14.86
300.1 161.89 65.65 199.43

Co 60 1332.5 5.26 4.98 5.60 9.81
1173.3 8.58

Cs+137 661.7 6.32 6.40 6.35 9.76

Eu-155 - 105.3 15.31 0.95 15.31 19.22
Eu-152 1408.1 7.99 -1.27 8.66 56.00

344.3 25.29
Eu 154 723.3 5.66 -13.32 9.39 49.11

1004.8 58.25
1274.5 23.58

106 _ 621.8 9.65 -6.366 45.123 79.93
1050.1 756.60

N
IA Page 4
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32 1 4.XL
Client Bechtel
Client ID BOGZS8
Filename 326614.CHN
LAL parent ID L6230-5
Batch 6332661
Live Time 10800
Detector 2 LAS Detector 2, GMX-30200-P, Ser. No. 30-TN10348
Geometry N
Aliquot ( gms/L) 0.49
Count date 1/23/96 9:51
Collection Date 1/17/96
delta T to midpoint of count 6.5 days
Efficiency data file N294
Background, Libra files WBKG2019 whc V94093

. _.. nd,. a ,5

halfirEe : Ca1c Sample sig
NuClitle keV (days1 chnl GRQSS BKG NB'' NET =cnts)iec .. ' .96 arr
RaM6 186.1 5.84E+05 372 250 83 168 0.0155093 10.9
U-235 - 185.7 2.57E + 1 37 2 250 83 168 0.0 155093 1 0 . 9

143.8 --2:57E+ 11- 288 179 140 39 0.0036111 45.8
163.3 2.57E+11 327 149 112 37 0.0034259 43.7

Pb-214(Ra-226)- .._ 351.9 5.84E+05 704 245 75 170 0.0157407 10.5
295.1 5.84E+05 591 171 77 94 0.0087037 16.8

fe-59 1099.2 4.51E+01 2198 17 18 - 1 -4.63E-05 1174.7
1291.6 4.51E+01 2583 15 14 1 9.259E-05 538.5

Co-58. 810.8 7.08E+01 1622 33 25 9 0.000787 89.2
Ac-228(Ra-228l. 911.2 2.10E+03 1822 48 33 15 0.0014236 58.4

969 2.10E+03 1938 39 30 9 0.0008333 92.3
Pb•212- 238.6 5.11E+12 478 171 110 62 0.0056944 27.2

300.1 5.11 E+ 12 600 68 62 6 0.0005556 190.0
Co•60 1332.5 1924 2665 25 15 10 0.0009259 63.2

1173.3 1924 2347 15 11 5 0.0004167 112.2
Cs-137- . ,: 661.7 10950 1324 79 55 24 0.0022531 47.5
6u-155 105.3 1810 211 132 121 11 0.001034 142.4
Eu-152 1408.1 4.64E+03 2816 11 13 -2 -0.00017 266.3

344.3 4.64E+03 689 69 71 -2 -0.000201 546.4
Eu•154 723.3 3.11 E+03 1447 21 30 -9 -0.000864 76.8

1004.8 3.11E+03 2009 20 21 - 1 -9.26E-05 640.3
1274.5 3.11E+03 2549 13 21 -8 -0.000741 72.9

Ra-106. 621.8 368.2 1244 33 33 0 3.086E-05 2431.0
1050.1 368.2 2100 21 21 0 0 0.0

®
O

.•
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326614.XLS
Client Bechtel
Client ID BOGZSB
Filename 326614.CHN
LAL parent ID L6230-5
Batch 6332661
Live Time 10800
Detector 2
Geometry N
Aliquot ( gms/L) 0.49
Count date 1/23/96 9:51
Collection Date 1/17/96 -0.01597
delta T to midpoint of count 6.5
Efficiency data file N294
Background, Libra files WBKG2019

NET NET;:.
WBKG 1 $19 Sampte

.
I sip 1 si^ma ...:

NUClide keV;- -^ . Ctf^S%58C". - a(i8rr CntS/S9C _ WBYr- ^ffiCi8P1
. --

.: ^EfFffCC_ .

Ra-226 186.1 0.01 2672 5. 3 0.00284 8.96 0. 055 57 1 5 0.035
U 5 185. 0. 0 1 2 672 5. 3 0.00284 82.96 0.055656 5 0.5 5

143.8 0.0027 21.8 0.00091 245.98 0.064542 5 0.109
163.3 0.0008 70.1 0.00263 78.32 0.060486 5 0.05

Pb-214(Ra-226)- 351.9 0.003183 13.9 0.01256 16.71 0.032285 5 0.358
295.1 0.000908 54.7 0.00780 25.07 0.03788 5 0.185

Fe-59 1099.2 -0.00017 117.9 -0.00005 1174.73 0.012002 5 0.565
1291.6 0.000117 164.8 -0.00002 2869.63 0.010402 5 0.432

Co-58 810.8 0.000117 229.9 0.00067 144.75 0.01556 5 0.9945
Ac-228(Ra-228) -,- 911.2 0.000927 33.7 0.00050 230.27 0.014097 5 0.266

969 0.000917 29.0 -0.00008 1242.33 0.013378 5 0.1617
Pb-212 238.6 0.006642 8.7 -0.00095 224.66 0.045685 5 0.4365

300.1 0.000117 385.2 0.00044 342.93 0.03731 5 0.03344
Co-60 ..: 1332.5 0.000175 121.8 0.00075 106.36 0.01011 5 0.999

1173.3 -0.00023 106.2 0.00042 112.22 0.011335 5 0.999
Cs-137 ...: .: ... :.: .: . 661.7 -0.00062 52.3 0.00225 47.51 0.018483 5 0.8521
Eu•155 105.3 -0.00044 127.1 0.00103 142.39 0.068697 5 0.218
Eu»152 1408.1 2.78E-05 652.7 -0.00020 137.06 0.009607 5 0.212

344.3 0.000328 132.8 -0.00053 125.07 0.032933 5 0.27
Eu•154 -: - 723.3 0.000178 168.6 -0.00104 34.91 0.017137 5 0.197

1004.8 -0.00043 59.9 -0.00009 640.31 0.012969 5 0.176
1274.5 0.000133 136.9 -0.00087 40.88 0.010528 5 0.355

u-106 621.8 -0.00023 146.6 0.00003 2431.05 0.019492 5 0.0981
1050.1 -0.00051 46.4 0.00000 0.00 0.012487 5 0.0146

O
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79RR1d YIS

Client Bechtel

Client ID BOGZS8
Filename 326614.CHN
LAL parent ID L6230-5
Batch 6332661
Uve Time 10800
Detector 2
Geometry N
Aliquot ( gms/L) 0.49
Count date 1/23/96 9:51
Collection Date 1/17/96
delta T to midpoint of count 6.5
Efficiency data file N294
Background, Libra ry files WBKG2019

Corrected
MDA Decay Corrected error MDA

Nuclide keV CilL . i;l/L facter Ci7L 1''sl me Cif

Ra= 6 186.1 1.4586 9 80.37398 187.77 1.000008 80.37 66.8 187.77

U-235 185.7 0.088652 4.884902 11.41 1 4.885 4.06 11.41

143.8 0.12951 7.13625 45.83 1 7.136 17.56 45.83
163.3 0.868282 47.84411 90.73 1 47.844 37.55 90.73

Pb-214(Ra-226) 351.9 1.086468 59.86662 22.66 1.000008 59.867 10.44 22.66

295.1 1.112381 61.29447 33.52 1.000008 61.295 15.67 33.52

, :.,..Fe-59 1099.2 -0.006827 -0.376193 15.88 1.104612 -0.416 4.88 17.54
,-.

1291.6 -0.005357 -0.295204 23.70 1.104612 -0.326 9.36 26.18

Co-58 .<_ 810.8 0.04332 2.387044 8.67 1.065449 2.543 3.68 9.24
911.2 0.132416 7.296373 45.00 1.002139 7.312 16.84 45.10

;. _ 969 -0.038522 -2.122651 75.67 1.002139 -2.127 26.43 75.83

Pb•212 238.6 -0.0475 -2.617352 16.71 1 -2.617 5.88 16.71

300.1 0.351776 19.38359 162.32 1 19.384 66.48 162.32

Co•60 1332.5 0.074346 4.096643 11.02 1.002335 4.1062 4.37 11.05
1173.3 0.036796 2.027524 7.17 1.002335 2.0323 2.28 7.19

Cs-137 661.7 0.143059 7.882827 11.31 1.00041 7.8861 3.77 11.31

Eu-155 - 105.3 0.069041 3.804277 17.99 1.002482 3.814 5.434 18.037

Eu•152 1408.1 -0.096983 -5.343987 49.00 1.000968 -5.35 7.34 49.05
344.3 -0.059425 -3.274423 24.62 1.000968 -3.28 4.10 24.64

Eu-154 -, ...- 723.3 -0.308637 -17.00654 44.00 1.001446 -17.03 6.01 44.07

1004.8 -0.040564 -2.235161 48.16 1.001446 -2.24 14.33 48.23
1274.5 -0.233867 -12.88656 33.77 1.001446 -12.91 5.32 33.82

U106: 621.8 1.61 E-02 8.89E-01 7.54E+01 1.012261 0.9003 21.89 76.35

1050.1 0.00E+00 0.00E+00 5.88E+02 1.012261 0.0000 0.00 595.06

N
N
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49RR1d XIC

Client Bechtel

Client ID BOGZSB
Filename 326614.CHN
LAL parent ID L6230-5
Batch 6332661
Live Time 10800
Detector 2
Geometry N
Aliquot ( gms/L) 0.49
Count date 1/23/96 9:51
Collection Date 1/17/96

delta T to midpoint of count 6.5
Efficiency data file N294

Background, Libra files WBKG2019
Countirg ;FINAL -;Total

Erro[ RESULT Etroi'. MDA"

Nuclidri keV pCiJL `° -i/L 3 s' rria pC3/L

Ra-226 186.1 133. 36 80. 7 133.61 187.77

0- 5 185.7 8.11 4.88 8.1 2 11.41

143.8 21.55 14.44 31.81 45.83

163.3 90.73

Pb-214(Ra-226) - 351.9 16.77 60.31 17.38 22.66

295.1 33.52

Fe-59 1099.2 8.62 -0.40 8.66 17.54

1291.6 26.18

Co-58 810.8 7.36 2.54 7.37 9.24

Ac•228(Ra-228) . 911.2 20.77 4.59 28.41 45.10

969 75.83

Pb•212 238.6 9.84 -2.62 11.76 16.71
300.1 19.38 132.96 162.32

Co-60 1332.5 3.82 2.48 4.05 11.05

1173.3 7.19

Cs-137 661.7 7.49 7.89 7.54 11.31

Eu-155 105.3 10.86 3.81 10.87 18.04

Eu-152 1408.1 6.97 -3.77 7.16 49.05
344.3 24.64

Eu 154 723.3 7.33 -13.82 7.67 44.07
1004.8 48.23
1274.5 33.82

u 106 621.8 ^ 76.35(
1050.1 ^ 8 SO & 595.06

O
N
N
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EG&G ORTEC OMNIGAM ( 33) 13.02.27 24-JAN-96 07:54:52
Spectrum name: 326611.CHN

Sample description
Bechtel BOGZSB 32661DUP1 06332661 N .490 1/17/96 CS

Spectrum Filename: 326611.CHN

Acquisition information
Start time 23-Jan-96 09:50:51
Live time 10800
Real time 10816
Dead time .15g-
Detector/Geometry IDs 0 & 0

Detector system
LAS Detector 1, GMX-30200-P, Ser. No. 30-TN10223A

Calibration
Filename: 326611.CHN
Created: 23-Jan-96 09:50:51 &
MAESTRO calibration

Zero offset -.012 keV; Gain .500 keV/channel

Library not found or NULL library selected.

Page 1

Analysis parameters
Start channel 50 for an energy of 24.99keV
Stop channel 3994 for an energy of 1997.07keV
Peak rejection level 50.000%
Activity scaling factor 1.0000E+00/ 1.0000E+00 = 1.0000E+00
Detection limit method:

MDA - EG&G ORTEC method
Additional random error: 0.0000000E+00
Additional systematic error: O.OOOOO00E+00
Background width: best method ( based on spectrum).

Corrections
Decay correct to date
Decay during acquisition
Peaked background correction
Absorption (Internal)
Geometry correction
Random summing

Status Comments
NO
YES
NO
NO
NO
NO

************ U N I D E N T I F I E D P E A K S U M M A R Y *********'
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTEI

CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1 SIGMA W keV NUCLIDE

92.97 46.47 287. 131. .012 20.30 .906 PB-210

150.03 75.01 289. 52. .005 42.54 .579 PBKA
154.39 77.19 227. 79. .007 29.14 .895 PB-214

000124



EG&G ORTEC OMNIGAM ( 33) 13.02.27 24-JAN-96 07:54:52 Page 2
Spectrum name: 326611.CHN

Channel Energy Background Net area Cnts/sec Uncert FWHM Suspected
173.96 86.97 201. 40. .004 46.44 .746 PB-214
185.05 92.52 325. 203. .019 13.70 1.071 TH-234 s
350.36 175.17 99. 27. .002 49.45 .943 GD-151
371.88 185.93 194. 172. .016 17.32 .982 RA-226 s
477.74 238.87 159. 53. .005 33.21 .995 PB-212
483.93 241.96 150. 44. .004 42.29 1.078 PB-214
590.62 295.31 126. 95. .009 19.61 1.000 PB-214 8
704.15 352.08 110. 184. .017 11.22 1.431 PB-214 s
779.94 389.97 34. 26. .002 45.95 1.195 BI-214

1022.27 511.15 111. 142. .013 15.32 2.433 ANN-511 s
1166.58 583.30 45. 27. .003 43.13 1.337 TL-208
1218.85 609.44 75. 194. .018 11.48 1.207 BI-214
2426.10 1213.09 4. 12. .001 39.39 .742 - s
2815.30 1407.69 5. 11. .001 47.82 .680 BI-214 s

s Peak fails shape tests.

Analysis time 1.2 seconds.

000121c



EG&G ORTEC OMNIGAM ( 33) 13.02.27 24-JAN-96 07:54:54 Page 1
Spectrum name: 326612.CHN

Sample description
Bechtel LCS 32661LCS1 06332661 N .5 4/2/91 TJR

Spectrum Filename: 326612.CHN

Acquisition information
Start time 23-Jan-96 13:58:09
Live time 10800
Real time 10816
Dead time .15%
Detector/Geometry IDs 0 & 0

Detector system
LAS Detector 1, GMX-30200-P, Ser. No. 30-TN10223A

Calibration
Filename: 326612.CHN
Created: 23-Jan-96 13:58:09 &
MAESTRO calibration

Zero offset -.012 keV; Gain .500 keV/channel

Library not found or NULL library selected.

Analysis parameters
Start channel 50 for an energy of 24.99keV
Stop channel 3994 for an energy of 1997.07keV
Peak rejection level 50.000%
Activity scaling factor 1.0000E+00/ 1.0000E+00 = 1.0000E+00
Detection limit method:

MDA - EG&G ORTEC method
Additional random error: 0.0000000E+00
Additional systematic error: 0.0000000E+00
Background width: best method (based on spectrum).

Corrections Status Comments
Decay correct to date NO
Decay during acquisition YES
Peaked background correction NO
Absorption (Internal) NO
Geometry correction NO
Random summing NO

************ U N I D E N T I F I E D P E A K S U M M A R Y *********i
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTEL

CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1 SIGMA ^ keV NUCLIDE

64.07 32.03 480. 58. .005 48.26 .741 - :
92.97 46.48 341. 139. .013 20.58 .965 PB-210
126.85 63.41 347. 152. .014 21.63 .962 TH-234

0002.2fa



EG&G ORTEC OMNIGAM ( 33) 13.02.27 24-JAN-96 07:54:54 Page 2
Spectrum name: 326 612.CHN

Channel Energy Background Net area Cnts/sec Uncert FWHM Suspected
185.32 92.65 347. 229. .021 12.65 .932 TH-234
371.63 185.81 208. 138. .013 17.06 1.016 U-235
397.14 198.57 78. 26. .002 43.17 .673 RH-101 s
477.50 238.75 173. 74. .007 25.24 .950 PB-212 s
703.78 351.89 148. 49. .005 45.72 1.523 PB-214 s
986.16 493.09 36. 25. .002 46.13 1.479 - s
1022.71 511.36 192. 146. .014 22.07 2.281 ANN-511 s
1323.64 661.84 97. 1118. .104 3.38 1.415 CS-137
1413.92 706.98 45. 28. .003 45.22 1.088 AC-228 s
1496.85 748.45 34. 32. .003 37.67 1.316 -
1692.82 846.43 52. 30. .003 45.46 1.099 CO-56 s
1909.98 955.02 21. 17. .002 47.79 .849 - s
2346.52 1173.30 27. 539: .050 5.09 1.867 CO-60
2466.70 1233.39 6. 15. .001 39.43 1.129 - s
2664.91 1332.50 12. 465. .043 5.02 1.833 CO-60
2920.27 1460.18 9. 25. .002 32.21 1.425 K-40 s

s Peak fails shape tests.

Analysis time 1.0 seconds.

00012



EG&G ORTEC OMNIGAM ( 33) 13.02.27 24-JAN-96 07:54:55 Page 1
Spectrum name: 326613.CHN

Sample description
Bechtel MBB 32661MBB1 06332661 N .5 1/23/96 TJR

Spectrum Filename: 326613.CHN

Acquisition information
Start time 23-Jan-96 13:58:05
Live time 10800
Real time 10803
Dead time .03%
Detector/Geometry IDs 0 & 0

Detector system
LAS Detector 2, GMX-30200-P, Ser. No. 30-TN10348

Calibration
Filename: 326613.CHN
Created: 23-Jan-96 13:58:05 &
MAESTRO calibration

Zero offset .072 keV; Gain .500 keV/channel

Library not found or NULL library selected.

Analysis parameters
Start channel 50 for an energy of 25.08keV
Stop channel 3994 for an energy of 1997.54keV
Peak rejection level 50.000%
Activity scaling factor 1.0000E+00/ 1.0000E+00 = 1.0000E+00
Detection limit method:

MDA - EG&G ORTEC method
Additional random error: 0.0000000E+00
Additional systematic error: 0.0000000E+00
Background width: best method (based on spectrum).

Corrections Status Comments
Decay correct to date NO
Decay during acquisition YES
Peaked background correction NO
Absorption (Internal) NO
Geometry correction NO
Random summing NO

************ U N I D E N T I F I E D P E A K S U M M A R Y *********i
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTEE

CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1 SIGMA ^ keV NUCLIDE
+-+-+-+-+-+-+-+-+-+-+-+-+-+- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-^

48.89 24.52 100. 73. .007 22.70 .914 AM-241 E
92.86 46.51 243. 70. .007 29.60 .543 PB-210 E
125.92 63.05 292. 100. .009 23.24 .724 TH-234 E

000128



EG&G ORTEC OMNIGAM ( 33)

Channel Energy Background
153.92 77.05 138.
184.61 92.40 239.
371.08 185.65 198.
476.79 238.52 165.
504.83 252.54 60.

1021.62 511.00 83.
1166.15 583.28 28.
1218.75 609.59 42.
2001.04 1000.82 16.

s Peak fails shape tests.

Analysis time .9 seconds.

13.02.27 24-JAN-96 07:54:55 Page 2
Spectrum name: 326 613.CHN

Net area Cnts/sec Uncert FWHM Suspected
62. .006 35.19 .701 PB-214 s

279. .026 9.87 .881 TH-234 s
72. .007 34.23 .826 U-235
46. .004 42.22 .664 PB-212 s
35. .003 45.16 .800 TL-208 s

161. .015 13.41 2.254 ANN-511 s
39. .004 29.84 1.711 TL-208 s
35. .003 33.81 1.482 BI-214 s
15. .001 45.70 1.184 PA-234M s

O®0129



EG&G ORTEC OMNIGAM ( 33) 13.02.27 24-JAN-96 07:54:56 Page
Spectrum name: 326614.CHN

Sample description
Bechtel BOGZS8 L6230-5 06332661 N .490 1/17/96 CS

Spectrum Filename: 326614.CHN

Acquisition information
Start time 23-Jan-96 09:51:58
Live time 10800
Real time 10802
Dead time .02%
Detector/Geometry IDs 0 & 0

Detector system
LAS Detector 2, GMX-30200-P, Ser. No. 30-TN10348

Calibration
Filename: 326614.CHN
Created: 23-Jan-96 09:51:58 &
MAESTRO calibration

Zero offset .072 keV; Gain .500 keV/channel

Library not found or NULL library selected.

Analysis parameters
Start channel 50 for an energy of 25.08keV
Stop channel 3994 for an energy of 1997.54keV
Peak rejection level 50.000%
Activity scaling factor 1.0000E+00/ 1.0000E+00 = 1.0000E+00
Detection limit method:

MDA - EG&G ORTEC method
Additional random error: 0.0000000E+00
Additional systematic error: 0.0000000E+00
Background width: best method (based on spectrum).

Corrections Status Comments
Decay correct to date NO
Decay during acquisition YES
Peaked background correction NO
Absorption (Internal) NO
Geometry correction NO
Random summing NO

1

************ U N I D E N T I F I E D P E A K S U M M A R Y ********* ^
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTEE

CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1 SIGMA & keV NUCLIDE
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+- +-+-+-+-+-+-+-+

48.91 24.53 82. 34. .003 38.42 1.329 AM-241 e
92.66 46.41 159. 76. .007 22.39 .546 PB-210 =

125.94 63.06 348. 111. .010 22.62 .743 TH-234 ;

000130



EG&G ORTEC OMNIGAM ( 33) 13.02.27 24-JAN-96 07:54:56 Page 2
Spectrum name: 326 614.CHN

Channel Energy Background Net area Cnts/sec Uncert FWfIIM Suspected
153.79 76.98 217. 136. .013 17.58 .890 PB-214 s
167.29 83.74 231. 48. .004 47.25 .790 TH-228 s
184.67 92.43 226. 322. .030 9.05 1.018 TH-234 s
371.33 185.78 212. 89. .008 28.74 .938 U-235
476.45 238.35 116. 55. .005 27.30 .988 PB-212
482.80 241.53 108. 46. .004 33.17 1.247 PB-214 s
590.04 295.16 62. 109. .010 16.53 .977 PB-214
703.64 351.97 87. 189. .018 10.38 1.130 PB-214 s
1020.91 510.65 130. 145. .013 15.90 2.728 TL-208 s
1165.74 583.08 55. 42. .004 32.76 1.248 TL-208 s
1218.34 609.38 87. 161. .015 13.60 1.326 BI-214
2239.63 1120.14 33. 48. .004 25.26 1.777 BI-214 s
3528.70 1764.83 5. 40. .004 18.54 1.599 BI-214 s

s Peak fails shape tests.

Analysis time 1.0 seconds.
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329291.XI S
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Client Bechtel
Client ID BOGZTO
Filename 329291.CHN
LAL parent ID 32929DUP1
Batch 6332929
Live Time 10800
Detector 1 LAS Detector 1, GMX-30200-P, Ser. No. 30-TN10223A
Geometry N
Aliquot I gms/L) 0.5
Count date 1/26/96 13:09
Collection Date 1/22/96
delta T to midpoint of count 4.6 days
Efficiency data file ' N194
Background, Libra ry files WBKG1026 whc V94093

_. , .. ,. _ Hand .
hafflife Cafc` Sample 1 sig

Nuclide - - keV -"(days) chnl GROSS BKG - NET NET cnts/sec % err
Ra 26 -:- --- 186.1 5.84E+05 372 232 113 120 0.0110648 15. 5
U-235_ 185.7 2.57E+11 372 232 113 120 0.0110648 15.5_

143.8 2.57E+11 288 177 131 46 0.0042593 38.2
163.3 2.57E+11 327 137 112 25 0.0023148 63.1

Pb-214(Ra-226( 351.9 5.84E+05 704 317 72 245 0.0226852 8.1
295.1 5.84E+05 591 235 103 132 0.0122531 13.9

Fa<59 1099.2 4.51 E+01 2198 19 22 -3 -0.000293 202.6
1291.6 4.51E+01 2583 19 18 2 0.0001389 402.8

Co-58 810.8 7.08E+01 1622 28 29 -1 -0.000108 648.1
911.2 2.10E+03 1822 39 53 -14 -0.001285 69.1
969 2.10E+03 1938 28 22 6 0.0005556 117.9

Pb-212, ::_ `. 238.6 5.11E+12 478 181 87 94 0.0087037 17.4
300.1 5.11 E+ 12 600 81 90 -9 -0.000833 145.3

Co.60 1332.5 1924 2665 12 14 -2 -0.000139 336.7
1173.3 1924 2347 10 20 -10 -0.00088 57.2

Cs-137 - - 661.7 10950 1324 26 47 -21 -0.001914 41.2
Eu-155 105.3 1810 211 137 133 5 0.0004167 364.8
Eu-152 1408.1 4.64E+03 2816 17 12 5 0.0004938 100.4

344.3 4.64E+03 689 66 90 -24 -0.002207 52.4
Eu 154:t:' :: :- `- 723.3 3.11 E+03 1447 34 28 6 0.0005556 131.2

1004.8 3.11 E+03 2009 20 21 -1 -9.26E-05 640.3
1274.5 3.11 E+03 2549 13 . 21 -8 -0.000741 72.9

Ru iO6 ' -. 621.8 368.2 1244 30 50 -20 -0.001867 44.4
1050.1 368.2 2100 29' 13 15 0.0014043 42.1



329 2 9 1.XLS
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Client Bechtel
Client ID BOGZTO
Filename 329291.CHN
LAL parent ID 32929DUP7
Batch 6332929
Live Time 10800
Detector 1
Geometry N
Aliquot ( 0.5
Count date 1/26/96 13:09
Collection Date 1/22/96
delta T to midpoint of count 4.6
Efficiency data file N194
Background, Libra ry files WBKG1026

.. . NET-. NET _ ,,,
WSKG 1 sig Sample 1 sig

.
1 sigma

Nuclide keV cnts/sec °h err chts/see % Sr Efficiency % Eff err Branch
Ra- 186.1 0.011717 5.5 -0.00065 363.10 .055308 5 0.035

185.7 0.011717 5.5 -0.00065 363.10 0.055389 5 0.575
143.8 0.003283 18.9 0.00098 229.97 0.063815 5 0.109
163.3 0.000567 99.5 0.00175 115.83 0.059981 5 0.05

Ph-214(Ra.-226t 351.9 0.002483 17.9 0.02020 11.24 0.03237 5 0.358
295.1 0.000619 82.1 0.01163 19.00 0.037986 5 0.185

Fo 59 1099.2 -0.00024 92.1 -0.00029 202.61 0.011918 5 0.565
1291.6 -0.00031 61.3 0.00014 402.77 0.010338 5 0.432

Co-58 810.8 0.000353 79.7 -0.00046 90.88 0.015465 5 0.9945
Ac•2281Ra-22$) 911.2 0.001015 30.0 -0.00230 25.37 0.014001 5 0.266

969 0.00055 50.4 0.00001 16778.11 0.013285 5 0.1617
Pti-212 238.6 0.006208 9.3 0.00250 83.92 0.045721 5 0.4365

300.1 -0.00032 143.7 -0.00083 145.30 0.037416 5 0.03344
Co 6R 1332.5 0.000175 112.5 -0.00031 86.25 0.010051 5 0.999

1173.3 0.000075 318.6 -0.00095 27.65 0.011258 5 0.999
Cs-137 ' 661.7 -0.00054 63.3 -0.00191 41.25 0.018405 5 0.8521
Eu-155. 105.3 -0.00035 162.1 0.00042 364.81 0.06833 5 0.218
Eu 152 1408.1 0.000186 86.3 0.00031 213.29 0.009557 5 0.212

344.3 -0.0001 430.1 -0.00221 52.38 0.033022 5 0.27
Eu->1 ^a4 723.3 0.000572 50.1 -0.00002 6093.94 0.017049 5 0.197

1004.8 -0.00023 101.3 -0.00009 640.31 0.012878 5 0.176
1274.5 -0.00014 140.1 -0.00074 72.89 0.010462 5 0.355

Ru 10fi 621.8 -0.00029 110.9 -0.00187 44.40 0.019424 5 0.0981
1050.1 -0.00032 75.1 0.00140 42.13 0.012399 5 0.0146

!Pk
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Client Bechtel
Client ID BOGZTO

Filename 329291.CHN
LAL parent ID 32929DUP1
Batch 6332929
Live Time 10800

Detector 1

Geometry N
Aliquot ( gms/L) 0.5

Count date 1/26/96 13:09
Collection Date 1/22/96

delta T to midpoint of count 4.6
Efficiency data file N194
Background Libra files WBKG 1026

Corrected

lNDA Decay Corrected error MDA

Nuclide keV Bq Ci/C pCi/L factor Ci/L 1^si ma pCi/g

Ra-226 186.1 .336739 -18.18393 192.70 1.000005 -18.18 66.03 192.70

U 235.' .. -• 185.7 -0.020467 -1.1 05232 11.71 1 -1.105 4.01 11.71

143.8 0.140302 7.576314 45.07 1 7.576 17.43 45.07

163.3 0.5829 31.47658 88.77 1 31.477 36.49 88.77

P4-214(Ra-226) 351.9 1.743298 94.1381 21.11 1.000005 94.139 11.58 21.11
_. > 295.1 1.65548 89.39592 36.53 1.000005 89.396 17.56 36.53

Fe-59 1099.2 -0.043544 -2.351362 17.30 1.073429 -2.524 5.12 18.58

1291.6 0.031099 1.679359 22.63 1.073429 1.803 7.26 24.29

Co-58 :- . 810.8 1 -0.029961 -1.617909 9.56 1.046185 -1.693 1.54 10.00

Ac•228(Ra 911.2 -0.61738 -33.33853 53.52 1.001523 -33.389 8.63 53.60

969 0.002586 0.139656 63.52 1.001523 0.140 23.47 63.61

Pb•212..`, 238.6 0.125037 6.751985 15.14 1 6.752 5.68 15.14

300.1 -0.666041 -35.9662 183.74 1 -35.966 52.29 183.74

C0-60 1332.5 -0.03126 -1.68805 10.43 1.001662 - 1.6909 1.46 10.45

1173.3 -0.084879 -4.583443 10.52 1.001662 -4.5911 1.29 10.54

Cs•137 661.7 -0.122015 -6.588825 10.34 1.000292 -6.5907 2.74 10.34

Eu-155 105.3 0.027972 1.51047 18.62 1.001767 1.513 5.521 18.651

E4t152 1408.1 0.151879 8.201456 49.13 1.000689 8.21 17.51 49.16

344.3 -0.247509 -13.3655 26.09 1.000689 -13.37 7.04 26.10

Eu 15^} 723.3 -0.004962 -0.267962 44.50 1.00103 -0.27 16.35 44.55

1004.8 -0.040852 -2.206002 50.15 1.00103 -2.21 14.14 50.20

1274.5 -0.199441 -10.76979 31.29 1.00103 -10.78 7.88 31.32

Ru 106 621.8 -9.80E-01 -5.29E+01 9.07E+01 1.008717 -53.3787 23.85 91.54

1050.1 7.76E+00 4.19E+02 4.68E+02 1.008717 422.5725 179.29 472.37
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329291.XLS
Client Bechtel
Client ID BOGZTO
Filename 329291.CHN
LAL parent ID 32929DUP1
Batch 6332929
Live Time 10800
Detector 1
Geometry N
Aliquot ( gms/L) 0.5
Count date 1 /26/96 13:09
Collection Date 1/22/96
delta T to midpoint of count 4.6
Efficiency data file N194
Back round, Libra files WBKG1026

Counting. FINAL :. =.- - - -. Total
Errcor RESULT Error MDA

Nuclide keV Ci/L Ci/L ma2 C'i/G

Ra-226 1 86 .1 1 2.05 -18.18 P21 19 .70
U-23 5 185.7 8.03 -1.11 8.03 11.71

143.8 24.86 12.02 31.45 45.07
163.3 88.77

Pb-214(Ra-226l: 351.9 17.93 92.70 19.34 21.11
295.1 36.53

Fe-59 1099.2 3.94 -1.09 8.36 18.58
1291.6 24.29

Co-58 810.8 3.08 -1.69 3.08 10.00
911.2 14.91 -29.39 16.21 53.60
969 63.61

Pb-212 238.6 9.81 6.75 11.35 15.14
300.1 -35.97 104.58 183.74

Co-60. = 1332.5 1.75 -3.32 1.93 10.45
1173.3 10.54

Cs-137 -. • 661.7 5.44 -6.59 5.48 10.34

Eu-155 1 105.3 11.04 1.51 11.04 18.65

Eu 1$2' r`. 1408.1 10.55 -10.37 13.06 49.16
344.3 26.10

E054: 723.3 10.82 -7.47 12.68 44.55
1004.8 50.20
1274.5 31.32

Ru-106 621.8 27.57 -45.104 47.281 91.54
1050.1 ' 472.37

_ gz.-? -V'7 'S_ o.iyP^-Z^y RER- ^
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Client Bechtel
Client ID BOGZTO
Filename 329294.CHN
LAL parent ID L6263-5
Batch 6332929
Live Time 10800
Detector 2 LAS Detector 2, GMX-30200-P, Ser. No. 30-TN10348
Geometry N
Aliquot ( gms/L) 0.5
Count date 1/26/96 13:09
Collection Date 1/22/96
delta T to midpoint of count 4.6 days
Efficiency data file N294
Background, Library files WBKG2026 whc V94093

: .-- __ -,_... ,_, .... .. , H and
haiflife Caic Sample 1 sig

Nuclide keV idaysl chni GROSS 8KG NET NET cnts/sec % eir
Ra-226 186.1 5.84E+05 372 239 76 163 0.015108 10.9

U 35 --- -. - 185.7 .57E+11 372 239 76 163 0.015108 10.9

143.8 2.57E+11 288 171 119 52 0.0048148 32.7

163.3 2.57E+11 327 138 138 0 0 0.0

P6 214(Ra 226) , 351.9 5.84E+05 704 288 62 226 0.0209259 8.3
295.1 5.84E+05 591 225 86 139 0.0128395 12.7

Fe-59. -- .,.. 1099.2 4.51E+01 2198 14 20 -6 -0.00054 99.7
1291.6 4.51E+01 2583 16 9 7 0.0006173 75.5

Co-58 810.8 7.08E+01 1622 27 18 10 0.0008796 70.2

Ac•228(Ra-22$) 911.2 2.10E+03 1822 48 28 20 0.0018403 43.9

969 2.10E+03 1938 24 26 -2 -0.000185 353.6

Pb<212 -' : - 238.6 5.11E+12 478 208 110 99 0.0091204 18.1

300.1 5.11E+12 600 66 70 -4 -0.00037 291.5
Co+60 1332.5 1924 2665 25 15 10 0.0009259 63.2

1173.3 1924 2347 21 11 11 0.0009722 53.5

Cs-137 - 661.7 10950 1324 44 43 1 0.0001235 698.2

Eu-1.55 : 105.3 1810 211 134 137 -3 -0.000247 616.9

Eu-152.; ;-_ 1408.1 4.64E+03 2816 21 12 9 0.0008642 61.2

344.3 4.64E+03 689 67 71 -4 -0.000386 282.1

Eu<154. 723.3 3.11E+03 1447 35 40 -5 -0.000432 185.2
1004.8 3.11E+03 2009 13 21 -8 -0.000741 72.9
1274.5 3.11 E+03 2549 12 . 13 -1 -7.72E-05 598.0

Ru 10fi 621.8 368.2 1244 53 32 22 0.0019907 42.8
1050.1 368.2 2100 26' 15 5 0.0004475 122.7
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Client Bechtel
Client ID BOGZTO
Filename 329294.CHN
LAL parent ID L6263-5
Batch 6332929
Live Time 10800
Detector 2
Geometry N
Aliquot ( gms/L) 0.5
Count date 1/26/96 13:09
Collection Date 1/22/96
delta T to midpoint of count 4.6
Efficiency data file N294
Background, Libra ry files WBKG2026

<... _. NET_- NET'-=
WBKG 1 sig Sample 11si9 1 sigma

Nuclide keV cnxsJsec % err cnts%sec % err Efficienc % Eff err Branch
Ra-226 186.1 0.01 3894 4.9 0.00121 191.67 0.055571 5 0.035

U 35 185.7 0. 0 13894 4.9 0.00121 191.67 0.055656 5 0.575
143.8 0.0033 18.3 0.00151 144.04 0.064542 5 0.109
163.3 0.0011 51.1 -0.00110 51.07 0.060486 5 0.05

P4-2141Ra 226! 351.9 0.002367 18.1 0.01856 11.64 0.032285 5 0.358
295.1 0.001258 40.5 0.01158 18.51 0.03788 5 0.185

Fe-59. :.. 1099.2 -2.8E-05 762.9 -0.00054 99.71 0.012002 5 0.565
1291.6 -0.00021 91.8 0.00062 75.50 0.010402 5 0.432

Co-58 . 810.8 0.000225 122.3 0.00065 136.38 0.01556 5 0.9945
AG•228(Ra-223) 911.2 0.001658 17.6 0.00018 604.39 0.014097 5 0.266

969 0.000367 76.9 -0.00055 67.57 0.013378 5 0.1617
Pb•212 238.6 0.006683 8.7 0.00244 91.56 0.045685 5 0.4365

300.1 -0.00023 186.5 -0.00037 291.55 0.03731 5 0.03344
Co6Q 1332.5 -0.00014 170.7 0.00093 63.25 0.01011 5 0.999

1173.3 0.000158 146.0 0.00081 92.26 0.011335 5 0.999
Cs-137 _-' 661.7 0.000589 57.8 -0.00047 258.30 0.018483 5 0.8521

Eu-155 105.3 0.000333 165.1 -0.00058 167.70 0.068697 5 0.218
Eu•1 S2 , 1408.1 0.000328 52.9 0.00054 130.99 0.009607 5 0.212

344.3 0.00065 65.6 -0.00104 63.89 0.032933 5 0.27
Eur154 .;. 723.3 -0.00043 70.7 -0.00043 185.16 0.017137 5 0.197

1004.8 -2.5E-05 946.3 -0.00074 72.89 0.012969 5 0.176
1274.5 -5.6E-05 338.5 -0.00008 598.00 0.010528 5 0.355

Ru 1Q6 621.8 -0.00068 47.5 0.00199 42.76 0.019492 5 0.0981
1050.1 0.000433 51.6 0.06001 5442.46 0.012487 5 0.0146
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Client Bechtel
Client ID BOGZTO
Filename 329294.CHN

LAL parent ID L6263-5
Batch 6332929
Live Time 10800
Detector 2

Geometry N
Aliquot t 0.5

Count date 1/26/96 13:09
Collection Date 1/22/96

delta T to midpoint of count 4.6
Efficiency data file N294
Back round, Librar files WBKG2026

- , - . - <- _ Corrected
MDA Decay Corrected error MDA

Nuclide keV Ci/L pCi/L factor pCi/L 1'si ma Ci/

Ra4 186.1 0.623952 33.69342 186.63 1.000005 33.69 64.60 186.63

U-235 185.7 0.03792 2.04779 11.34 1 2 .048 3.93 11.34

143.8 0.215323 11.62745 43.02 1 11.627 16.76 43.02

163.3 -0.363723 - 19.64105 98.60 1 -19.641 10.08 98.60

Pb-214iRa226! 351.9 1.605749 86.71045 20.00 1.000005 86.711 10.98 20.00

295.1 1.652606 89.24074 35.10 1.000005 89.241 17.11 35.10

Fe-59 1099.2 -0.079651 -4.301145 17.15 1.07344 -4.617 4.61 18.41

1291.6 0.137369 7.417935 16.73 1.07344 7.963 6.02 17.96

Co-58 . 810.8 0.042303 2.284375 7.58 1.046192 2.390 3.26 7.93

AC 228fRa-22Hi ' 911.2 0.048522 2.620163 45.68 1.001523 2.624 15.86 45.75

969 -0.255102 - 13.77553 65.09 1.001523 -13.797 9.35 65.19

Pb•212 238.6 0.122209 6.599308 16.39 1 6.599 6.05 16.39

300.1 -0.296858 -16.03031 163.94 1 -16.030 46.74 163.94

C9 HO 1332.5 0.091673 4.95032 9.79 1.001663 4.9586 3.15 9.81

1173.3 0.071874 3.881222 8.37 1.001663 3.8877 3.59 8.38

Cs-137 -- . , • ^ 661.7 -0.029552 -1.59583 11.20 1.000292 - 1.5963 4.12 11.20

Eu-155 - 105.3 -0.038745 -2.092239 19.29 1.001767 -2.096 3.516 19.326

^it.152 ' 1408.1 0.263371 14.22202 51.17 1.000689 14.23 18.66 51.20

344.3 -0.116489 -6.290412 24.64 1.000689 -6.29 4.03 24.66

Eu-154 723.3 0.127989 - 6.911426 44.75 1.00103 -6.92 12.82 44.79

1004.8 -0.324512 - 17.52366 52.31 1.00103 - 17.54 12.82 52.37

1274.5 -0.020645 -1.114833 25.38 1.00103 -1.12 6.67 25.41

Ru-106 621.8 1.04E+00 5.62E+01 6.68E+01 1.008718 56.7097 24.41 67.42

1050.1 7.79E-02 4.21E+00 6.47E+02 1.008718 4.2420 230.87 648.08



329294.XLS
Client Bechtel
Client ID BOGZTO
Filename 329294.CHN
LAL parent ID L6263-5
Batch 6332929
Live Time 10800
Detector 2
Geometry N
Aliquot ( gms/L) 0.5
Count date 1/26/96 13:09
Collection Date 1/22/96
delta T to midpoint of count 4.6
Efficiency data file N294
Background, Library files WBKG2026

Counting FINAL ..... , - . Total
Error " RESULT Error MDA

Nuclide keV Ci/L : p Ci/L 2 sigma pCi/L
Ra-226 186.1 1 9.16 33.69 129.21 186.63
U-23 5 185.7 7.85 2.05 7.85 11.34

143.8 10.91 -11.34 17.27 43.02
163.3 98.60

Pb-274(Ra-2.26) 351.9 17.23 87.45 18.49 20.00
295.1 35.10

Fa-59 - 1099.2 0.03 0.03 7.32 18.41
1291.6 17.96

Co-58 - 810.8 6.52 2.39 6.52 7.93
911.2 12.84 -9.56 16.11 45.75
969 65.19

Pb-212 ' 238.6 11.53 6.60 12.10 16.39
300.1 -16.03 93.49 163.94

Ca 60:.= 1332.5 4.69 4.49 4.73 9.81
1173.3 8.38

Cs-137 661.7 8.25 -1.60 8.25 11.20
Eu-155-- 105.3 7.03 -2.10 7.03 19.33
Eur152' 1408.1 6.18 -5.38 7.89 51.20

344.3 24.66
u• ( 54` 723.3 6.77 -5.02 10.75 44.79

1004.8 52.37
1274.5 25.41

u 106 621.8 48.00 56.130 48.553 67.42
1050.1 648.08

GS r/36/gG



EG&G ORTEC OMNIGAM ( 33) 13.02.27 30-JAN-96 10:09:01
Spectrum name: 329291.CHN

Sample description
Bechtel BOGZTO 32929DUP1 06332929 N 0.5 1/22/96 CS

Spectrum Filename: 329291.CHN

Acquisition information
Start time 26-Jan-96 13:09:00
Live time 10800
Real time 10816
Dead time .15%
Detector/Geometry IDs 0 & 0

Detector system
LAS Detector 1, GMX-30200-P, Ser. No. 30-TN10223A

Calibration
Filename: 329291.CHN
Created: 26-Jan-96 13:09:00 &
MAESTRO calibration

Zero offset -.012 keV; Gain .500 keV/channel

Page 1

Library not found or NULL library selected.

Analysis parameters
Start channel 50 for an energy of 24.99keV
Stop channel 3994 for an energy of 1997.07keV
Peak rejection level 50.000%
Activity scaling factor 1.0000E+00/ 1.0000E+00 = 1.0000E+00
Detection limit method:

MDA - EG&G ORTEC method
Additional random error: 0.0000000E+00
Additional systematic error: 0.0000000E+00
Background width: best method (based on spectrum).

Corrections Status Comments
Decay correct to date NO
Decay during acquisition YES
Peaked background correction NO
Absorption (Internal) NO
Geometry correction NO
Random summing NO

************ U N I D E N T I F I E D P E A K S U M M A R Y ***********
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED

CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1 SIGMA ^ keV NUCLIDE
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ -+-+-+-+-+-+-+-+-+--1--+-+-+-+-+-+-+-+-

49.73 24.86 870. 205. .019 24.46 2.223 AM-241 s
93.13 46.56 301. 112. .010 23.87 .979 PB-210 s
126.60 63.29 299. 183. .017 15.27 .855 TH-234

000149



EG&G'ORTEC OMNIGAM ( 33) 13.02.27 30-JAN-96 10:09:01 Page 2
Spectrum name: 329291.CHN

Channel Energy Background Net area Cnts/sec Uncert FWHM Suspected
149.72 74.85 238. 52. .005 36.19 .582 PB-214 s
153.91 76.94 259. 159. .015 16.39 1.111 PB-214 s
174.72 87.35 199. 43. .004 43.18 .966 PBKB
185.16 92.57 360. 209. .019 13.83 1.067 TH-234 s
288.45 144.22 167. 52. .005 37.94 .578 RA-223 s
326.61 163.30 117. 41. .004 42.84 .967 U-235
371.67 185.83 158. 133. .012 15.95 1.281 U-235 s
477.47 238.73 140. 73. .007 23.61 .874 PB-212
484.33 242.16 120. 63. .006 27.50 1.029 PB-214 s
590.82 295.41 119. 147. .014 13.83 1.041 PB-214
703.92 351.96 118. 271. .025 10.04 1.239 PB-214
1022.09 511.05 103. 172. .016 13.06 3.423 ANN-511 s
1218.88 609.45 81. 227. ..021 9.97 1.068 BI-214 Sr'
1388.13 694.08 21. 25. .002 40.18 1.174 CO-57 s
1536.06 768.05 44. 33. .003 39.86 .885 BI-214 s
1828.94 914.49 10. 23. .002 31.46 1.024 - s
1936.85 968.45 20. 23. .002 45.17 .799 AC-228 s
2240.84 1120.46 18. 46. .004 21.22 .810 BI-214 s
2475.99 1238.03 17. 37. .003 26.34 1.538 BI-214 s
2755.66 1377.88 23. 29. .003 39.32 .730 BI-214 s
3527.45 1763.78 5. 41. .004 21.15 1.453 BI-214 s

s Peak fails shape tests.

Analysis time .7 seconds.

000350



'EG&G'ORTEC OMNIGAM ( 33) 13.02.27 30-JAN-96 10:09:02 Page
Spectrum name: 329292.CHN

Sample description
Bechtel LCS 32929LCS1 06332929 N 0.5 04/02/91 LV

Spectrum Filename: 329292.CHN

Acquisition information
Start time 26-Jan-96 17:05:11
Live time 10800
Real time 10816
Dead time .15%
Detector/Geometry IDs 0 & 0

Detector system
LAS Detector 1, GMX-30200-P, Ser. No. 30-TN10223A

Calibration
Filename: 329292.CHN
Created: 26-Jan-96 17:05:11
MAESTRO calibration

Zero offset -.012 keV; Gain .500 keV/channel

Library not found or NULL library selected.

Analysis parameters
Start channel 50 for an energy of 24.99keV
Stop channel 3994 for an energy of 1997.07keV
Peak rejection level 50.000%
Activity scaling factor 1.0000E+00/ 1.0000E+00 = 1.0000E+00
Detection limit method:

MDA - EG&G ORTEC method
Additional random error: 0.0000000E+00
Additional systematic error: O.OOOOO00E+00
Background width: best method (based on spectrum).

Corrections Status Comments
Decay correct to date NO
Decay during acquisition YES
Peaked background correction NO
Absorption (Internal) NO
Geometry correction NO
Random summing NO

************ U N I D E N T I F I E D P E A K S U M M A R Y **********^
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED

CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1 SIGMA & keV NUCLIDE

50.60 25.29 1035. 167. .015 28.26 1.259 AM-241 s
64.17 32.08 470. 79. .007 35.54 .986 - s
92.66 46.32 346. 129. .012 22.19 .978 PB-210 s

000151



.
EG&G'ORTEC OMNIGAM ( 33)

Channel Energy Background
126.78 63.38 319.
185.07 92.53 312.
372.01 186.00 214.
389.46 194.73 50.
478.12 239.06 197.

1023.24 511.63 137.
1166.28 583.15 94.
1323.87 661.95 110.
2222.08 1111.07 55.
2346.86 1173.47 40.
2665.26 1332.67 18.

s Peak fails shape tests.

Analysis time .5 seconds.

13.02.27 30-JAN-96 10:09:02 Page 2
Spectrum name: 329 292.CHN

Net area Cnts/sec Uncert FWHM Suspected
214. .020 15.26 .718 TH-234
219. .020 14.07 1.014 TH-234 s
126. .012 17.98 1.151 RA-226 s
19. .002 43.26 .788 - s
70. .006 36.94 .975 PB-212

160. .015 14.22 2.555 ANN-511 s
37. .003 46.55 .911 TL-208 S

1169. .108 3.31 1.581 CS-137
37. .003 49.27 .761 AC-228 s

557. .052 5.15 1.848 CO-60
468. .043 4.92 1.919 CO-60

00®g52



EGSiG ORTEC OMNIGAM ( 33) 13.02.27 30-JAN-96 10:09:03 Page
Spectrum name: 329293.CHN

Sample description
Bechtel MBB 32929MBB1 06332929 N 0.5 1/26/96 LV

Spectrum Filename: 329293.CHN

Acquisition information
Start time 26-Jan-96 17:05:46
Live time 10800
Real time 10802
Dead time .02%
Detector/Geometry IDs 0 & 0

Detector system
LAS Detector 2, GMX-30200-P, Ser. No. 30-TN10348

Calibration
Filename: 329293.CHN
Created: 26-Jan-96 17:05:46 &
MAESTRO calibration

Zero offset .072 keV; Gain .500 keV/channel

Library not found or NULL library selected.

Analysis parameters
Start channel 50 for an energy of 25.08keV
Stop channel 3994 for an energy of 1997.54keV
Peak rejection level 50.000%
Activity scaling factor 1.0000E+00/ 1.0000E+00 = 1.0000E+00
Detection limit method:

MDA - EG&G ORTEC method
Additional random error: 0.0000000E+00
Additional systematic error: 0.0000000E+00
Background width: best method (based on spectrum).

Corrections Status Comments
Decay correct to date NO
Decay during acquisition YES
Peaked background correction NO
Absorption (internal) NO
Geometry correction NO
Random summing NO

************ U N I D E N T I F I E D P E A K S U M M A R Y **********^
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED

CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1 SIGMA ^ keV NUCLIDE
+-+-+-+-+-+-+-+-+-+-+-+-+-+- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ -+-+-+-+-+-

47.81 23.98 53. 22. .002 43.41 .846 - s
92.87 46.52 241. 103. .010 20.84 . 549 PB-210 s
126.17 63.17 282. 134. .012 19.72 .866 TH-234

000153



JEG&G ORTEC OMNIGAM ( 33)

Channel Energy Background
154.21 77.19 160.
184.82 92.51 256.
370.96 185.59 143.
476.59 238.42 134.
590.13 295.21 86.
703.95 352.13 72.
1022.01 511.20 122.
1165.86 583.14 33.
1218.06 609.24 55.

s Peak fails shape tests.

Analysis time . 4 seconds.

13.02.27 30-JAN-96 10:09:03 Page 2
Spectrum name: 329 293.CHN

Net area Cnts/sec Uncert FWHM Suspected
48. .004 39.61 .968 PB-214 s

297. .028 9.18 1.010 TH-234 s
102. .009 18.45 .850 U-235
57. .005 31.87 .970 PB-212
45. .004 35.53 1.024 PB-214 s
30. .003 49.67 1.303 PB-214 s

129. .012 16.78 2.190 ANN-511 s
37. .003 33.15 .699 TL-208 s
38. .004 33.18 1.658 BI-214 s

O®01.S4



EG&G'ORTEC OMNIGAM ( 33) 13.02.27 30-JAN-96 10:09:03
Spectrum name: 329294.CHN

Sample description
Bechtel BOGZTO L6263-5 06332929 N 0.5 1/22/96 CS

Spectrum Filename: 329294.CHN

Acquisition information
Start time 26-Jan-96 13:09:58
Live time 10800
Real time 10802
Dead time .02%
Detector/Geometry IDs 0 & 0

Detector system
LAS Detector 2, GMX-30200-P, Ser. No. 30-TN10348

Calibration
Filename: 329294.CHN
Created: 26-Jan-96 13:09:58 &
MAESTRO calibration

Zero offset .072 keV; Gain .500 keV/channel

Library not found or NULL library selected.

Analysis parameters

Page 1

Start channel 50 for an energy of 25.08keV
Stop channel 3994 for an energy of 1997.54keV
Peak rejection level 50.000%
Activity scaling factor 1.0000E+00/ 1.0000E+00 = 1.0000E+00
Detection limit method:

MDA - EG&G ORTEC method
Additional random error: 0.0000000E+00
Additional systematic error: 0.0000000E+00
Background width: best method (based on spectrum).

Corrections Status Comments
Decay correct to date NO
Decay during acquisition YES
Peaked background correction NO
Absorption (Internal) NO
Geometry correction NO
Random summing NO

************ U N I D E N T I F I E D P E A K S U M M A R Y ***********
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED

CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1 SIGMA ^ keV NUCLIDE

48.13 24.14 82. 40. .004 33.23 1.890 AM-241 s
92.85 46.51 269. 80. .007 27.63 .585 PB-210

125.97 63.07 345. 102. .009 24.30 .746 TH-234 s

O®01.55



EG&G ORTEC OMNIGAM ( 33) 13.02.27 30-JAN-96 10:09:03 Page 2
Spectrum name: 329 294.CHN

Channel Energy Background Net area Cnts/sec Uncert FWHK Suspected
149.47 74.82 231. 62. .006 30.04 .758 PB-214 s
153.74 76.96 205. 183. .017 13.32 .715 PB-214 s
185.03 92.61 314. 223. .021 14.57 .900 TH-234 s
286.07 143.14 173. 39. .004 49.69 .999 NP-237 s
371.02 185.62 168. 123. .011 16.53 .930 U-235
476.57 238.41 161. 78. .007 25.76 .765 PB-212
484.05 242.15 157. 52. .005 39.17 .769 PB-214 s
590.00 295.14 99. 132. .012 13.79 1.314 PB-214 B
703.20 351.75 137. 201. .019 11.60 1.119 PB-214
1021.36 510.87 146. 108. .010 21.54 1.223 TL-208 s

1165.78 583.10 38. 27. .002 40.91 .676 TL-208 s
1218.20 609.32 44. 234. .022 7.91 1.436 BI-214 s
1534.21 767.36 26. 35. .003 34.22 1.621 PA-234M s
2240.18 1120.42 27. 39. .004 31.31 1.417 BI-214
2476.22 1238.47 14. 16. .001 41.31 .627 CO-56 s
3526.86 1763.91 6. 33. .003 25.02 1.307 BI-214 s

s Peak fails shape tests.

Analysis time .5 seconds.

O®0256



A A f-O 47

WLej-7;7 lpo

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

Nuclear Radiation Assessment Division

Calibration Certificate

Description
PrrnerpalredqnuclMe Cobalt-60 Ne1l•t^t• 5.271 years

Nomms^ enrvny 1 110 nano °urres

Nominal volume
©

ml in empnule/OCnle npmGar
2506-2 ^

Measurement Activity of principal radlonuclide

ActivitY Mr prem of this solulNn

©
curus of Cnhalt - 60

etoeoononrsPSTon April 2, 1991

Activity of daughter radionuclide .

TIN prlncpel Mnnt wee accumpenNd at the evoteC time by

^
<WNf Per Oram

of nN deuOhNr nudide

Total masa of this solution

I APPROX.

Method of measurement

The activity of the primary solution was measured using
an ionization chamber.

The activity of the dilution was..measured using gamma
spectroscopy.

Useful Life
This rs6onrMida has aund throupn

FO --A
hae liws aine:a it was obtained by EMSLdM

we rscommand that this soaWion srwWa na be tned aear January 2000

000158



Purity The manufacturer states that activities other than that of the principal nucl'de

and of its daughter nuclides, if any, were esumated/known to be.

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

I (2) less than
,O

of the principal activity
equal to 1

less than(3)

^equal to of the principal activity

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

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error ( sm) not greater than + 0. 42 %

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

for the degree of freedom ( n-1)).

The maximum uncertainty due to the assessable systematic errors (ditution, counting, and

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

positive and negative systematic error ( + 6 d• ). These have been estimated not to exceed

or

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

the quoted result from the true value. It is a combination of random error Ct(sml] at the 99.7%

confidence limits and the worst case estimate of the systematic errors (+b .-d' )
The overall uncertainty is therefore calculated on the basis of +[t(sm) +S].-[t(sm) +61

and is 1 +3 . 5 %. 1 -3 . 5 %j of the quoted radioactive concentration.

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 included in the statement of accuracy above).

Cobalt-60 decays 100 percent by beta emission followed

by prompt gamma transition.

Chemical Carrier content per gram of solution: Other components:

Composition
of Solution 30 micrograms cobalt 0.1 M HCi

Preservative:

Remarks

Date Certificate Prepared M^^9

00,Approval Signature r , • LJ'/ i

R°`^ud 1'84 1 000159
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GANiMA STANDARD SOLUTION

Radionuclide Ca-137

Half Life: 30.0 ± 0.2 years

Catalog No.: 7137

Source No.: 389-21-2

DewYip/ion of Solation
a. Mass of solution:

b. Cbemical form:

c. Carrier ceoteuG

d. Density:

Customer. LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06I.A81036

Reference Date: Septemtxt 1 1991 12;00 psr,
Contained Radioactivity: 1.002 PM.

4.9523

CaCI in 0.1 N HCI
SISM

None added

0.9996 stamtral @ 20,C

None detected

None

0.202

Method of Calibsatiosi

Weighed aliquots of the solution were assayed using gamma spectrometry:

Energy peak(s) integrated unier: 662

Branching ratio(s) used. 0.8521

Unoemidy of Mermamest
a. Systematic uneuhinty in iostrnment calfbratim ±1.0%

b. Random uncertainty in assay: ± 1.1 %

c. Random uncertainty in weighing(s): ±0.4%

d. Total uncertainty at the 99% confidence level: ±2.5%

pCilinm•

R4V.

s^ mn ew d^y

NIST Tiaoesbility

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

Nooea
1. Nuclear data were taken from 'Table of Isotopes', SeJeath Edition, edited by Virginia S. Shirley.

2. 1PL participates in an NIST measucemeat assorsoce program to establish and msintain implicit

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

Reference Materials. (As in NRC Regulatory Guide 4.15)

QUALITY CO

14OTOPB PRODUCTS •IaBORATORlHS
1800 No. Yays6aw Stmet..
Buibaok, Califiaoia 91504

O0©iG0
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PROJECT L5 - 127 ^b --6 conunued From Page

Y^
ISOTOPES DILUTION RECORD

L^
$econdary(yVorkine Level Dilution W1 [,vt e •

h 1 c(fj) t'1
Date:^611V Preparer's Name: Ue 6 (

Pipet Check / Balance Wt. Check Done (t/^ ' ^J 0 p^, ^D

Diluent used: -/'( d
ho t•^ ^,^ ^^9

-f

1. Isotope 1tI: S-(3 I=7-?-!%S D Li' j3Gs ^-l'g^

Diluted Source ID (Iog//): 1- 225-/2 -3

A: Source activity: S0•131 10a

B: Amount of source transferred:10'2• try-
q75f3i(^Pp0/PC6

C: Total amount of dilution:
I

l0 rYtL

D: Isotope *B/C): Me . 1(6 2 p Cz Im,Jb
If. Isotope l12: Co -6 0

Diluted Source ID (Iog1J): qt- 22^5--Jco- ^

E: Source activity: 0 Cc^irLQ

F: Amount of source transferrediP.2 ha

G: Total amount of dilution: / 0 ii7X-
aj$ PQ' y-a-,jj

H: Isotope activity (E*F/G) : / 9 9. 2.r 7
•Ic Dilut4on Log Book ID: l 2 -3 5-3 - 7 9

Reviewed by:^Date: OZ`l3

lPUlm,

Continued on Page

Read and Understood By

^^-
Signed Date Signed Date

l 97 P G` ^-Z^^.41
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W
CRM 105•A oF

`► ^^'
Pilchbiende Ore • Silica Mixture CoWA1aE1ZS _Cc

( Uranium Standard)

^

CO

^
'^ 2C Uranium .................................

......
.. ...... ..................... 0.00102,30AW02,W1.%

0 05 df 2B
\

1a. . . . 1

ls^
•IRadium (calculn<d)..... _ ........... .......................... _................. J.52 x 10''° Wt.%1

r1 ^ I Q+

isreferencemalerialwssprcpaeedbymillin;andbkndintNBLCRM6-APitchbkndeOre(67.9130.03Wt.%
U^O°I°vi(hsilica(99.9%SiO.)IO06uinaunifossnmixrumofdesirtdusaniumcaneenlmiatChantleriationand
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\

o

\t! om(dOandaltheS%significancelevel(a).orlheindicaeddegrcaoffre<d

d Vi O id ON L U Uran um x e ( .) anB ,EFERENCE METHODS OF ANALYSIS: Speavroplwtamelry vttilmd with
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LOCKHEED ANALYTICAL LABORATORY
^^Oe SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS

LAL-91-SOP-0060
Date Prep Started : Matrix : Water

Workgroup Number : R ALP/8 A LAL-0060_32664 Prep Due Date : 02/14/96

CLIENT

SAMPLE
--;-CHILD

iAL Ip.

pH
c2

'ALQ1`,'-

VOL°
^:PLANCHET-_

7ARE SNf
(grama)

PLANCHtT
GROSS NT

(gremd

"

"

SAMPLE
WEIGHT

(qrams)

COMMEN75 -

--'
16263-5 32664DUP1 t DuP1 32664-01 73 .6
Lab trl Sample 32664LCS 1 2 Lcs1 32664-0 , ,(, I
Method Blank 32664MBB ^a MBB1 32664-03 $. °I
16263-5 32664MS1 4 MS1 32664-04 31fl
BOGZS8 L6230-5 s 32664-05 8. S. 71i
B ZT L6 -5 6 SMP1,M 32664-06 $.7/07

7

8
9

10

11

12
13

14

15

1s
17

is
is
20
21

22

23

24

LCS volume d RotOata •- - O L i 9O M$ Vofume & RetAate ,,,, L 9^ Prep Anist

LCS Nucliife `': L - d MS Nuclide S^'- Start Date
LCS Activi - q. 16 1 - C Y...L MS Activi ^ID $: ' c Count Anlst
LCSIQ#':.,.:.-;: _..:...-; Ilb - 11-13-i MSID-#' ci^l- 7 i -13

balance Number :

Comments

Pipette Number : 7/OO £-f LCS added by: c;^
Witnessed by : !3d_

Checked bv: 4 l) 2'13-fL Cnt Rm Custody\Date : G1 2 (4g G



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

LAL-91-SO P-0060

O
®
^

C^
^

Date Prep Started : 2/12/96
Workgroup Number : -ffR ALP/BETA LAL-0060_32664

Matrix : Water
Prep Due Date : 02/14/96

CLIENT:' :.
SAMPLE

• ID

aC. CHILD.
LAL ID

-

pH

<2
ALQT-_-.

. VQL'

W^-

PLANCHEf

TAREWT
(grems)^

-PLANCHEf

GROSS WT
(grams)`'

• - SAMPLE

WEIGHT
. (grams)

GOMMENTB. -_

- - -

16263-5 32664DUP1 1 DuP1 32664-01 2 0.250 8.6073 8.6868 0,0795
Lab Ctrl Sample 4L 1 2 LcS1 -ST6-6-4 2 5 1 1 4

Method Blank 32664M85 3 MBB1 32664-03 2 0.250 8.4899 8.4899 0.0000
16263-5 32664MS1 4 MS1 32664-04 2 0.250 8.4598 8.5389 0.0791

BOGZS8 L6230-5 s 32664-05 2 0.250 8.7209 8.7978 0.0769

B ZT L6263-5 8 SMP1,M 32664-06 0.250 1 8.7922 15
^
a
9

10

11

12

13

14

15

is
17
18

is

20

1 21
22
23

24

LCS Volume & RetDate 1. mL; 08/01/90 MS Volume & Refpete 1. mL; ( 11/05/96 rep n st JCD

LCS Nuclide Am-241 Sr-90 MS Nuclide Am-241 Sr-90 Start Date 2/12/96

LCS
Agvlty!

9.8
p Ci

12.0 p Ci/mL MS Activi 8.4 p Ci/mL 8.4 pCi/mL Count AnIst

LCS ID #:'^ 95-721-13-1 MS ID #: 94-677-93-1

Balance Number : 40020046 (

Comments :

n n l,,

rnpette Numoer : i 1 uua t
(

r:hprkali hv / -11'7i WIl/"

LCa aaaea Dy: ,,u
Witnessed by : RB



LOCKHEED ANALYTICAL LABORATORY

Workgroup No: GR ALP/BETA LAL-0060 32664

ALPHA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS
LAL-91-SOP-0060

- ". PARENT

LALID

DET PLANCHE{
'.LALID.

i^:CTIME

'^:-InAn1

COUNTS

ALPHA

COUNTS

ALPHA

8KG

EPF'=

ALPHA

Bkp Corr

ACTIVITY

PCilL

CNT ERR

2 SIGMA
pCi/L

TTL ERR

2 SIGMA

PCi/L

LLD

ALPHA

pCi/1.

MDA

ALPHA

PCi/L

FLAGS COUNT.

DATE

32664DUP1 181-03 32664-01 100 20 13.6 0.106 1.09 1.94 1.94 2.93 3.39 DUP1 C 02/13/96
4L 1 91-01 4-02 1 .14 4. 5. 4 1.4 1. L 1 / 3/96

32664MBB LB1-A1 32664-03 100 9 6.6 0.218 0.20 0.64 0.64 0.99 1.22 MBB1 02/13/96

32664MS1 Le1•A2 32664-04 100 242 6.2 0.110 38.60 5.05 5.41 1.89 2.33 MS1 02/13/96
L6230-5 LB1-A3 32664-05 100 20 7.2 0.113 2.04 1.62 1.63 1.98 2.41 02/13/96

L6263-5 i51-A4 32664-06 1 00 13 6 .9 0 .110 1.01 1.43 1.43 2.00 2.44 SMP1,M 02/1 3/96

Comments : LCS Recoverv = 43.0/38.9 = 32664MS1 Alpha MS1 Recovery = 37.6/33.6 =

O
O MBB = 0.20 p Ci/L => less than RDL(HAMDC).
Q 4

Data Completed
Anlst Signature Checked by :



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

LAL-91-SOP-0060

Workgroup No: GR ALP/BETA LAL-0060 32664

O
^
O
i-^
m
CD

PAPENT._- DEL ,p4A ET- ,,CTIME=^ COLNTS

BETA"

COUNTS

BETA

BKG

;;.£FF-;

BETA

A»B_,

XTALK

Factor

BkgCorr

AC7IVITY

` pCi/L

CNTERR

2SIGMA

pCi/L

TSLERR -
2SIGMA

pCi/L

LLD

BETA

PG11.

MDA

BETA

ACIA.

FLAGS COUNT

DATE

32664DUP1 1B1-D3 32664-01
-

100 222 112.2 0.405 0.260 4.81 1.59 1.61 2.19 2.31 DUP1 02/13/9E
2 4L 1 LBt-ot TT664 OT 1 11 1 .1 . 4 41.65 5 2 .1 7 L 1 1

32664MBB 151-A7 32664-03 100 124 103.7 0.430 0.258 0.83 1.24 1.24 1.98 2.10 MBB1 02/13/96
32664MS1 LBt-A2 32664-04 100 1020 101.2 0.408 0.260 37.85 2.90 3.46 2.06 2.18 MS1 02/13/96
L6230-5 LBI-A3 32664-05 100 228 102.3 0.419 0.259 5.25 1.53 1.55 2.02 2.14 02/13/96
L62 63-5 u3t-A4 32664-06 100 205 101. 0 0.414 0.2 6 1 4.46 1.49 1.51 2.03 2.15 SMP1,M 02/1 3 /96

Comments : = 41.6/42.1 = 99.0 %. 32664MS1 Beta MS1 Recovery = 33.4/33.4 =

Date Completed
Anlst Signature Checked by :



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

LAL-9I-SOP-0060

Date Prep Started : 5^7 Matrix : Water

Workgroup Number : GR AL /BETA LAL-0060 33771 Prep Due Date : 02/16/96

.

- ^ ^^ CHILD ^^ pH ALOT^' PLANCHE^ PI:ANCHET .':: SAMF'LE ^̂ ^ - COMMEIJTSCLIENT.- LAL nG^ - . .. -„ ^ ^-' -
SAMPLE ID fAT.1b z2 VbL'- TARE'WT dROSSWT -' wE(^HT

p ualance Ivumner :

O Comments
N

^wancaV^ry-

-f3 -I MS ID !1
^_ ( I Pipette Number :

-7
( ► LCS added by:
( ► Witnessed by : ^d

<..,21 Checked by:^V Cnt Rm Custody\Date : ^^V Q- I`j'q Co



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

LAL-91-SO P-0060

Date Prep Started : 2/15/96 Matrix : Water

Workgroup Number : GR ALP/BETA LAL-0060 33771 Prep Due Date : 0211 /96

Comments :

IA
Analyst / Checked by:

Q ^ ( ^ (^ Witnessed by : TO



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

LAL-91-SO P-0060

Workgroup No: GR ALP/BETA LAL-0060 33771

PARENT

LAL'Ifi

UET PI:ANGHET^

LATIO

CTIME

tmtni-

COUNTS

ALPHA

=UNTS

LPHA

BKt:

==.. EFF

ALPHA

Bk9 Corr
ACTlYITY

.: 'CN7 EHR :

'.:^51GWlA:

j5CI1L .•

.;, TT4,ERR

.2SIGMd''

pCi/L:`:.'-

LL4

Atf^liR

d(".ill;',

M6A;

ALPHA

'7iCi1G.

FLt1G3 Ol}N'C:

DATL.,

33771LCS1 1e1-at 33771-01 100 381 6.6 0.150 45.01 4.64 5.16 1.44 1.76 LCS1 02/15/96
33771MBB Let-s2 33771-02 100 7 10.7 0.223 0. 0 0.66 0.66 1.23 1.44 M8B7 02/15/96

L6230-5 181-83 33771-03 100 22 7.3 0.116 2.29 1.65 1.66 1.96 2.39 C 02/15/96

Comments : 33771LCS1 Alpha LCS Recovery = 45.0/38.9 = 115.7 96.

%I
DA Completed : a ^5c74^
Anlst Signature Checked by :



LOCKHEED ANALYTICAL LABORATORY
BETA ACTIVITY CALCULA'fIONS FOR GROSS ALPHA/BETA ANALYSIS

LAL-91-SOP-0060

Workgroup No: GR ALP/BETA LAL-0060 33771

PAREN7

--:^ LAL iD- .. -

L1ET PLANCHET

^LAL ld,`...

; CfIME

' (min)

COUNTS

BETA;,

COUNTS

4EFR.,..
BKG

EfF,

BETA.

A>>8

7CfALK

FectioY

Bk9C6R

ACTIVI`TY. ,..
. pCi1L'

CNT,EEiR .

2 56rIA. _
Pci1ti'

1'TL ERR

2 s1GMA.
PCiit:

,1.LII:

BETk

pCi/L

NWk'
8E`Tt^

3Ci/L'

:3^,LAGS COUN3'

#7`kTE-^:

33771LCS1 u;i•Bi 33771-01 100 1194 107.1 0.417 0.250 42.94 3.06 3.74 2.08 2.20 LCS1 02/15/96
33771 MBB u31•B2 33771-0 100 92 99.8 0. 5 0.258 .28 1.12 1.12 1.92 .04 MBB1 02/15/96
L6230-5 i31•83 33771-03 100 207 107.6 0,421 0.257 4.10 1.49 1.50 2.07 2.18 02/15/96

Conaents : 33771 LCS1 Beta LCS Recovery = 42.9/42.1 = 102.1 %.

MBB -0. 3 2 pCi/L = > less than RDL(HAMDC).
V95224

Date Completed : -iS-c/Co
Anlst Signature : ^ Checked by :



ALPHA STANDARD SOLUTION

Radionuclide Am-241

Half Life: 432:7 ± 0.5 years
Catalog No.: 7241

Source No.: 389-100-1

Deectiption of Sdation
a. Masa of solution:

b. Chemical form:

c. Carcier content

d. Deasity:

Raffiaimpurifies

Customer: LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1245

Reference Dace: November 11991 12:00 PST,
Contaimd Radioactivity: 0.997 A.

5.0007

AmC13 in 0.5N HCl

None added

1.0077
anm/ml® ZO'C.

None detected

Now detected

0.1994 Acys^

MefLad of Calt3ndm

Weighed aliquots of the solution were assayed using a liquid scmtillatian counter.

Unoacvioty of Moasuromaot
a. Systematic uncertainty in instcumeot caliMatica: ±2.0%

b. Random uncertainty in assay: ±0.7 %

c. Random uncertainty in wcdghing(s): ±0.0%

d. Total uncertainty at the 99% ccu6deace leveL• ±2.7%

NLST TaoaabilkT

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

1. Nuclear data were taken fmm'Table of Isotcpes', Seventh Edition, edited by Virginia S. Shirley.
2. IPL Participates in in NIST meaauement aseuxwce program to atablish and maintain implicit

traceability for a numberof nnclides, based on the blind aesay(and later NIST catification) of Standard
Refiermce Maoarials:.(Asim NRC RegulaWry Guide 4.15)

J..-•"
^.^.._k

^.

Q AiTl7 CONTROI+

LqITPOPH PRODUCTS LABORATO1tIS4
1800 Nm Seyalaen Saeet.,.
Hmbaoi4 Cati6mit 915"

I s 10101 wx - nww^

®®UIL'75
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BETA STANDARD SOLUTION

Radionuclide Sr-90

Half Life: 28.5 ± 0.2 years

Catalog No.: 7090

Source No.: 388-99-2

Daecripticn of Sobrtim
a. Mass of solution:

b. Chemical foms

c. Carrier content:

d. Density:

Radiaimpurities

Weighed aliquots of the solution were assayed using a liquid sciotillatioa counter.

0.203

Method of Cahhation

Uncertamty of Meism®mt
a. Systematic uncertainty in instrument calibration: ± 1.5 %

b. Random uncertainty in assay: ±0.5%

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

d. Total uncertainty at the 99% cmfidewe level: ±2.0%

NIST Tracabaiy

This calibration is implicitly traceable to the National Instiuue of Standards and Techaology.
Notes

1. Nuclear data were talcm from'Table of Isotopes', Seveath Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST meaaucem®t aswuance program to establish and maintain implicit

traceability for a number of nuclides, based an the blind assay(and later NIST certi5ca4on) of Stand:rd

Refuence Materials. (As in NRC Regulatory Guide 4.15)

t .

Customer: LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1245

Reference Date: November 1 1991 12;00 P.
Contained Rndiosctivity: 1.018 Act,

5.0012
ua^•

SrCI2 in 0.1N HCl

Noaeadded

0.9996
gnmdml6 20•c.

None (Y-90 daughter in equilibrium)

Y-90 daughter in equilibrium

M.^4

QTJALtff CONTROL

WDX^R PRODUCTS LAHOBATORI6S
IL10t1€Na Saydow Stred.,
Htha.itS (SFiforaic_ 91504

O0(12:



SECON6AR /WORKING LEV

STANDARD DIL ION RECORD

Dilution Source Information

t412..1yr <19•Iy`

Isotope: A M- z4 t t 5rh 9o KS

Parent B^lumber 92- -359- 81-1 34 •06'1^I °2-I

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

Diluted Source Logbook I.D. #: Sex ,t156vr-

Balance Verification?: ye,%

Diluent Used: 1 K NNb3

• Diluent:

r

•Density of diluent lg/mll:

a: Parent Specific Activity:

(_ .
b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution (a • b/ c1:

Activity of Dilution ( a ' b/ d):

l M 11U03 t tOe.l !5r ^j,-r`tor (IC-%/,.()

I.oZ9o g/ml
Q.,,. L4c kft'90 ''It
hz•A X, tffied •z pCi/g e 1/5/96

4 .0^o t 4.065 g

500.01

5tA•5 mi
qn-zAI Sc-j`t50
8•((0 8•t3 pCi/g S 1/5/ 96

$_40 R•31 pCi/ml

Dilution Logbook I.D. #: 94 - fb/'[7 - ^3 _ (
-* SP/`{ -30 uw Fh.fiu,')ej r2perG:1. ta..w.. Sr 9o wc4i^tttl, `A 2.

Prepared By: Preparation Date: 115 /yo

Reviewed By: Review Date: C

It the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a+clurne unit source

can be nerformed without a densitv conversion. If the diluent chanoes, a weighted proportion density cor.c+sien is necessa

Signed DateDate Signed

0001'7'7



i .. .. . .. . .._ .. . ._. ...._ _ .. ^.........:yC

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: . p Vendor: ^.Q

l • oig
Activity of Standard Received: -5-.eet uCi Vendor I.D. i -

Weight of Standard Received (g): 5.ooi2. 9 LAL I.D. t: AA

Standard Activity (pCi/g): .p Ci/ NIST Traceable 7 ye

Halflife in Years or Days: 29 •t ym Certificate +P: 368-99 - 2

Reference Date: it/1 9t Receiver's Name: Re6

Date Received: I 2 91

Balance Verification?: e5

Diluent Used: I M LINOs oL9O.̂

a: Decay Corrected Standard Activity ( pCi/g): 1• R44 ES pCi/g CP.

b: Weight of the Source Transferred ( g): 4- 949 9

c: Total diluted weight ( g): 100.01 g

d: Total Diluted Volume (mL) Si. 19 mL

a: Activity of Dilution by Weight ( pCi/g) [a • b I c 1: 9125 • o Ci/ (F^

f: Calculated Density of Solution (g/mq [c / d1: i•0?9o g/mL

Activity of Dilution by Volume (pCi/mL) Is • fl: 9389• 8 pCi/n

Dilution Logbook I.D. k: 94 - 0(0'77 - 91 -

Prepared By: Preparation Date: 1/5/9G

Reviewed By: Review Date: [/S1Y t

Purity/Cross Check Performed By: Check Date:

Signed Date Signed Date

0U0178



wnunueo rrom Page

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Isotope:

Parent Barcode Number

Dilution Source Information

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

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

5r•9O

AA0649

386-99-2

,94 - mbn -9t- I

ye,S

I.O M q N0:

'Diluent: 1 •O N N NOs

Density of diluent (g/ml): 1.0290 g/ml

a: Parent Specific Activity: 1 ZS . 0 pCi/g (o.

b: Amount of Source Transferred: - fo. ol Z. g

c: Total amount of Dilution: 109•70 g

d: Total Volume of Dilution: 106•61 ml

e: Activity of Dilution (a • b/ cl: 500• 09 pCi/g I/$ z9v

f: Activity of Dilution (a • b d): 51 A.(o pCi/mI

, Dilution Logbook I.D. N: 94 -0 vi°'j - 92 - 1

Prepared By: ^^I 0, f"^rJC, Preparation Date:
T

Reviewed By: ' Review Date:

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

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

Read and Understood By

Signed Date Sigrxd

000t79

Date



60 /

-PROJECT ^(
Notebook No. O 2p-r

Continued From Page q..

I 3189+tob-II f All, tl. /6vt1 -7VL/^6Y I Qi- dgsis Y&j1' I-1rd/ I I I I I I In i, 1A

00

g

7

^

Read and

Continued on Page

Q®v1i70 1

7L
Sfyned Data . SIqnW • Date



YHUJtI;T ^ ^ L ^ b C)p. 4 ( Continued From Paga

ISOTOPE DILUTION RECORD

rDate:

condarv/Workine LPvel ilution

^1.3 Preparer's Name: ^^^

et Check / Balance Wt. Check Done

Diluted Source ID (Iog#): q(^225- Co -,f

Diluent used: L•LNY C(

A: Source activity: )m m. ^'• PCi Ick )

B: Amount of source transferred: /0 -

C: Total amount of dilution: ZOn • to Z 9 q/

D: Activity of dilution (A*B/C): 2 237• 9o Iy» rct/

E: Density of Diluent: 7 • 0 0 6 ^ a

^ F: Activity by volume (D*E): 2^7 d-^^^^Y» jJtck

fYua )
Dilution Log Book ID: Jr2---- t

q

2 ^ 35.3- t I,;-

Reviewed by:^Date: 7' 3

.,.

+t :

^a

q L I ^

I^ ^I d a..^ S

^. .

2 0 47 ./ G ^• ^

(4 i t Q q• Con 'nued on Page ^- _ g • d
^l 0I

^Nle pq 0. unev.^c^ as ReadandUnderstoodBy
Pr'

^
s^-----i-.`--

11a1n

V Signed U
uate ...y.. _



PROJECT Continued From Page

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Barcode Number

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

Diluted Source Logbook I.D. Il:

Balance Verification?:

Diluent Used:

•Dituent:

Density of diluent ( g/ml): /.{
-2vt 4Irt•^ w

a: Parent Specific Activity: Go 0 • ,r,L'.-AL, M S11/4 0
pw-^vl o. H, L

b: Amount of Source Transferred: ,5.---9p A,t^,•9-naL-

^L
c: Total amount of Dilution: Soo

J: Total Volume of Dilution: .5-0 0 ry L

e: Activity of Dilution (a ' b/ cl: /V A
-2vt 9•4fA^

Activity of Dilution ( a • b/ d): S'r t/- 4e ^2 pr^^. L!^^ ^9o

Dilution Logbook I.D. #: 9S --7z l" I 3-

Prepared By: 00C ^, ^ Preparation Date: g2 3 9J

L

vF

Reviewed By: Review Date: S Z

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

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessa

Read and Understood By

Signed Date Signed

Aw,-2q1 ,a:nJ St-(/-9 0

AA0o3,3 /F^IopY6
„-2qt ^Pa 3/^vv_1

SrY-Yu AJ-Fsr S 2rT Vrf9^

Am zY/ 91 -o

41 I-0 2-25--3^ -Z

6, ! N fftio3

Dilution

Date



^ I ^ . lN:..^.^ w - ti-. - • ^- 7 1 - G .1,- 6 •., - ( nWti.

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

RadioaucUda Am-241

Half Lifa 432.7 t 0.5 years

Catalog No.: 7241

Sowca No.: 388-100-1

Dtaaiptiaa of Sohd=
a. Maas of solution:

b. CLemical form:

c. Cu:ia caatmt:

d. Deosity:

ltditod of CahUt4m

WeiBbed aliquoda of the aoluoon wae emyad mios a Wpcid mmdllrtiaa caore.

Uaoattitp of Ysa,art
A. SyMematio uocataiaty in iorsummt calibatioc ±2.0li

b. Raodam uncaculoty in aair ±0.7 %

c. Ramcm nooerninty in weighias(U: ±o.os

d. Tonl uoroctamty at tLs 99% ooo5dmaa fmd: ±2.7%

Ni4[ TamaIRT"
This calibmtiaa is impliddr baoaabb to tbi Natiood iastiaua of Staednds and Techmlo`y.

NalN
1. Nuckac dNa were ukm fiaa "TabN of Lolopu'. Savmlh Ukiaa, adiYd by Virginia S. Shirley.

2. IPL PartiuQama in aa NiST meaauremmt uwuaoa pro8nm to aruhiir4 and maionia implieit

trswabilify for a eumbar of nuolidu, based on the bliad aray(asd L1u NIST cactificatim) of Snodacd

(vfsca NYwials. (M in NRC ReVulatory Guida 4.15)

110R'0!B P1tf0o17C1S IABORATORIES

U00 No. L+yMor Sdat.

Br6=k6 Caliioaa 91304

Cuctoma: LOCKHEED ENGINEERING & SCIENCES C.

P.O.No.: 06LAB1245

Refermce Dec Novemba 1 1991 i2-0p PST,

Cootaiood Radiaactivity: 0.997 oq,

5.0007

AmC13 in 0.5N HCI

Now added

1.0077

NOW deractad

Now deoeaad

0.1994 „cup...

Q CONIBOL
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J Notebook No. b 2°^-r

Continued From Page _
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^

Continued on Page

RewandUndetatoa y
000184

1 /J
Signed Date Slgned Date



rt^

THIS IS A PHOTOCOPY OF THE CERTIFICATE "/
WHICH iS BEING MAILED TO YOU UNDER
SEPARATE COVER.

National 3ingtitute of StanDarDe & Irect?nologp

IvEertificacte

Standard Reference Material 4919-G
j Radioactivity Standard

Radionuclide Strontium-90

Source identification

Source description

Solution compocition

Mass

4919-0

Solution in NLST bocatlicate-glass ampoule or

Strontium-90 plua yttrium-90 plus approximately

95 µg each of tton-radioactive strontium ant!

Yttrim per F= of 1-moiar hPdrochbric aa# C4

Apprwdmatety 5.0 graM

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particle-emitting impurities

Half life

Measuring imtrument

4314x10sBqe

12U0 EST August 1, 1990

1.05 peroeat M

None observed tn

Now oberved m

2S3 t 0.2 yeats (0

4wP liquid-sdntt7lation counter

This standard reference material was prepared in the Center for Radiation Researc6, Ionizing Radiation

Division, Radioactivity Group, Dale D. Hoppes, Group I.eadec.

Gaithersburg, MD 20899 William P. Reed, Acting Chief

vary, 1991 oH'ioe of Staadard Reference Materials

'Notes on back

000185
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LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196

Date Prep Started : 2` 0'! JO Matrix : Water
WorkGrouO : SR-90 LAL-0196 32666 PreO Due Date : 02/14/96

GUSTOMBR
)D

PARgor r

LAL`>^^i

I^,n

cp
_a

QC 'CHILD

LAI; ID

'A1.IGUOT-.

VGLUME

i;i( or

'S.R

CARRIER..
{mE}'

YTTRIUM.

SEP.
- DATE

YTTRIUM

SEP '.
TIME

PLANCHET

TARE WT...
( iams)

P).ANCHET-

GROSS WT., ._
( rems)

"

^

RESIpUE

= WEIGHT.
freme/

CQMMENt5

L6230-5 32666DUP1 DUP1 32666-01 q5Mt. 0• Z- I2,44, 2=5

Lab Ctrl Sample 32666LCS1 2 Lcs1 32666-02 33 6-7 0099,
Method Blank 32666MBB 3 Meat 32666-03 1

BOGZSB L6230-5 ^L SMPt 32666-04 :oo w . 0a 1 7
BOGZTO L6263-5 5' 32666-05 Z 5

6
7
8
9

10
11
12
13
14
15
16
17
1a
19
20
21
22'
23
24

Conc&Vol of Carner ` 0• 0 ( Z25 0, mR Act & Volof LCS - G ^...f - ^- o Pr Anlst

Carrier Ex "Date= '
-

- 9/a LCS Refpate -1 StarFOate 2i
Carrier ID# ` 74 -6159 - 2-0 i LCSID# ' - Ccunt Anlst ^^^_^_^_

OD
un

Balance Number : tYa2,p021 l ^1
l )

Comments :

A- 1 ., 1., 4/

ripette NumDer : 131"fA'P %.arner ana LLa aauea Dy: Iuw 61T-(!o

^31716 1 y Witnessed by : t^

Vaso



LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196

Date Prep Started : 2/8/96 Matrix : Water
WorkGrouo : SR-90 LAL-0196 32666 Pran n.,a nnro • mnaiaR

C)
C)
^A
X
f9

.CUSTOMER
ID '

PAR!~NT
LAL IP^

NQ •QC CHIi p
LAL ID

" -"

ALlauo^
VOLUME

` (L)

sR
CARRIER

(mt>

YTTRwM
SEP

DATE

YTTRIUM

SEP

TIME

PLANCHET

7ARE WC

(grams)^

PLANCHET

GROSS WT

(grama)

" RESiouE
WEIGHT

remsl

COMMENTS

L6230-5 32666DUP1 -:1 DuPt 32666-01 0.495 0.5 2/12/96 14:57 6.48458 6.49127 0.00669
Lab Ctrl Sample 32666LCS1 2 Lcs1 32666-02 1 0.5 2/12/96 14:55 6.89336 6.90098 0.00762
Method Blank 32666MBB . 3 Meat 32666-03 1 0.5 2/12/96 14:57 6.81363 6.82086 0.00723
BOGZS8 L6230-5 4 sMPt 32666-04 0.495 0.5 2/12/96 15:00 6.79267 6.80017 0.0075
BOGZTO L6263-5 5 32666-05 0.5 0.5 2/12/96 14:57 6.88616 6.89294 0.00678

6
7
8
9

10
11
12
13
14

15
16
17
18
19
20
21
22:
23
24

Conc&Votbf:Catrier 24.50 mg/mL; 0.5 mL AcY&Vol of LCS. 26.78 pCi/mL; 1.0 mL Pre2 Antst AW
Carrier Exp Date' -' < 30-Se p-96 LCSRef'Dae 01-Apr-94 Stattpate 2/8/96
Carrier ID# 94-658-20 LCS ID# ``- 94-677-44-1 Count Antst LV

Balance Number : 40020021 Pipette Number : 134488

139746
Carrier and LCS added by: AW 2/8/96

Witnessed by : WF

Comments :

r-1 //
V960



LOCKHEED ANALYTICAL LABORATORY
COUNT DATA AND CALCULATIONS FOR STRONTIUM ANALYSIS

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196

WorkGroup : SR-90 LAL-0196 32666

Qet , Planchat
LAL Iff

Sr"'''

QC Chatm

m

Count

Imm)

Data
Counts

ekg
Counts

:`EFF
Sr-90

Count
Start
Date

Counr
Starr -
Time

Yttriunl
Ingrow

To Count

" Bkg Corr
Activity`

Ci/L

Count
Error

2 Sigma

'fotai
firror

2 Sigma

LLp

Ci/L

MA/

112I^
L81-C1 32666-01 DUP1 0.546 150 1626 155 0.443 02/12/96 19:00 1.056 34.97 1.97 2.61 1.38 1:

LB1-C2 32666-02 LCS1 0.622 150 2543 149 0.437 02/12/96 19:00 1.056 25.06 1.06 1.63 0.59 0.(
LB1-C3 32666-03 MBB1 0.590 150 137 152 0.443 02/12/96 19:00 1.056 -0.16 0.36 0.36 0.62 0.E
LB1-C4 32666-04 SMP1 0.612 150 1961 157 0.439 02/12/96 19:00 1.055 38.62 1.93 2.71 1.25 1.;
LB1-D1 32666-05 0.553 150 154 159 0.444 02/12/96 19:00 1.056 -0.12 0.80 0.80 1.36 1.4

0
® COMMENTS : 32666LCS1 Sr-' = Zo.uDiLD.oi =

MBB =-0.163 pCi/L => less than RDLIHAMDCI.

Date Completed
11 1 . , rI/

V9C0



LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196

Date Prep Started : 12 -/[- yL Matrix : Water
Xnr -^c. .. . co_on I Al -Al OR Zz^aG Pren Due Date : 02/19/96..- --^_-

CU$T¢MER

-1D.

---
PARFNfi..

LALIQ^.

-
ND

--
CTC CHILD

LAL ID

A4111UOj

YOLUME

(g-br 41

SR

CARRIER

' ImL)

YfTR1UM

SEP

DATE

YTTRIUNI

SEP

TIME

PLANCHET

TARE WT

(grams)

P{ANCHET

GRi^SS WT

` (9ramsl '

"

^

RESipUE

WEIGH7

(grams)

CQMMENT$- '

Lab Ctrl Sample 33765LCS1 t.cs1 33765-01 0. 2-2o-1 2:5^ pin • 3 1 Q

Method Blank 33765MBB 2 Meat 33765-02 2^5 6 a

BOGZS8 L6230-5 3, 33765-03 Oo n. 2: 6 2

5
6

7
8
9

10

11
12

13
74
15
16

'!7
18
19
20"
21
22

23
24

nc&Voi'ot Catriet:'= . ot z Act& Val of.LCS : z Pre Anlst.• '

rrier Ex

j

LCS`Refbate:< Start Date `:arrier
ID# - -2o LCS 1D71

-
Cdunt Anfst
-- . .. ,

W Balance Number : yool 0o2l l+^l ripette Numoer : t vr ^a ne nnu L^J aUUGU Uy. u r

1-1 ( 1 ( s.r Witnessed by : 4 1^0

Comments: „I k(,:)3,)-7
V96024

Pn.o it - 9(. ... . I , _ 4 // ,f^ .. .. ., r..r R, r,+,+.Ar)aro • /S ..Io(t(.



LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS

TOTAL RADIOSTRONTIUM - LAL-91 -SOP-01 96

Date Prep Started : 2/16/96
WorkGrouD : SR-90 LAL-0196 33765

Matrix : Water

PreD Due Date : 02/19/96

CUSTOMER

ID'

-

PARENT

LAL ID

'

NO QC:, CHILQ

LAL ID

ALIQUOT

VOLUME

ILI

.SR

CARRIER

(mL)'

YTTRIUM

SEP

DATE

YTTRIUM

SEP

TIME

PLANCHEf

TARE WT

^(grams) -

PLANCHET

GROSS WT

(grams)-_

"

'

RESIDUE

WEIGHT

(grams)"-

COMMENTS

-

Lab Ctrl Sample 33765LCS1 - f LCS1 33765-01 0.5 0.5 2/20/96 2:50 6.58341 6.59078 0.00737

Method Blank 33765MBB 2 MBB1 33765-02 0.5 0.5 2/20/96 2:53 6.85496 6.86308 0.00812

BOGZS8 L6230-5 3 33765-03 0.5 0.5 2/20/96 2:50 6.81669 6.82534 0.00865

4
5
6
7
8
9

10
11
12
13
14

15
16

17
18
19
20
21
22
23
24

Conc&Voi of Carrier 24.50 mg/mL; 0.5 mL Act & Vol of LCS 26.78 pCi/mL; 1.0 mL

9

Prep Anlst WL

Carifer Exp pate 30-Sep-96 LCS Ref Date 01-Apr-94 Start Date 2/16/96

arrier ID# 94-658-20 LCS ID# 94-677-44-1 Count Anlst CS

a
N

^

Balance Number : 40020021 ( ►
11

Comments :

139746

n..^i„^.. Q. ♦ d^nR .Y1r \

Pipette Number : 1344B8

!`horked Mr • YAt

Carner and LCS added by: WL

Witnessed by : CD

Cnt Rm CustodylDate :

V96024



LOCKHEED ANALYTICAL LABORATORY
COUNT DATA AND CALCULATIONS FOR STRONTIUM ANALYSIS

TOTAL RADJOSTRONTIUM - LAL-91-SOP-0196

WorkGroup : SR-90 LAL-0196 33765

Det ;_ Planchat
LAL ID

Sr .

(]C Chem
Rev

Couut
Ttnie .
(min)

eeta
Counts

Bkg
Counts

EFF.:r
Sr-90

Caunt:

Start
Date

Count
Starr
Tirrie

Yttrium
Ingrow

To Count

Bleg Garr
Actiyity

CilL

Count
Error

2 Sigma

Tota(
Error

2 Si ma

I,J p

Ci/L .

M.I)A

pCj/L

L81-D3 33765-01 LCS1 0.602 150 2966 167 0.445 02/21/96 11:02 1.304 48.15 1.89 3.02 1.03 1.08

L81-Dt 33765-02 MBB1 0.663 150 172 158 0.444 02/20/96 18:12 1.164 0.25 0.62 0.62 1.03 1.07

161-03 33765-03 0.706 150 165 167 0.445 02/20/96 18:12 1.165 -0.03 0.59 0.59 0.99 1.03

33765LCS1 Sr-Tot LCS Recovery = 48.15/51.20 = 94.1 %.

= u.zan ouiL =

V96024

Date Completed
, 1 .. 1• - ... i \, n ^ Checked bv :
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Strontium Carrier Standardization

Strontium Carrier (10 mg/mL):

Contmuea From rage -

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

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

Calib # 1 Calib # 2 Calib # 3

Carrier plus
planchetwt. `1C^•S6

Tare wt. of (osa8. -2..L
planchet mg ,(, $ 5 3, 5' -3- -,6* 4SSd.`i 6

Net wt. of carrier I
R ^^ I a, I'^ 1 2.3 Oadded (mg) .

AVERAGE Sr(N03)2 ± STD DEV. _ /02 .Z5 ± O. G. $) a 1 ZZS^"i' 0.606

Pcr O.Sw`

Expected mg of Sr(NO3)z = cezt.value(-10mgofSr/mL) * 0.5 mL * 2.41

Within 3% of expected ( 12.08 mg/0.5 mL) value (yes/no) D P-L

Initial and Date: (0,1/. /O - S- 95

^ q4-65f-2.o

VAL^'T 1"W I D- 1l -45
Continued on Page

Read and Understood By

(2
igned Date Signed Date

,
^
1
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CERTIFICATE OF ANALYSIS
Catalog Number: PLSR2-3X Lot No. G3-153SR
Element and Matrix: Sr/HNO3/H,O
Starting Material: Strontium C`arbonate SrCO3
Starting Material Lot Number: 05941D

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

lement PPM Element PPM Element PPM

Ag <.05 Cu <.05 P <.05
Al <.05 Fe <.05 Pb .06
As <.05 Ga <.05 Sb <.10
B <.05 In <:05 Si <.05
Ba <.05 K <.05 Sn <.10
Be <.05 Li <.05 Ti <.05
Bi <.05 Mg <.05 T1 <.05
Ca <.05 Mn <.05 V <.05
Cd <.05 Mo <.10 Zn <.05
Co <.05 Na <.05 Zr c.10
Cr <.05 Ni <.05

Traceability Documentation For Solution Standard:

1. Classical Wet Assay: 10,050 ppm.

Titritnetry: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized
against NIST Pb(NO3)2 SRM 928.

2. Instrumentation Analysis By Inductively Coupled Plasma Spectrometer[ICP]: 10,009 ppm
via NIST SRM 3153a.

3. Balances are calibrated with NIST weight sets N.J. #92589 and #92550, according to
NIST circular 547 3.4.3.

SPEX plasma solution standards are guaranteed stable and accurate to 3 0.5% of labeled concentration for one year from

date of shipment. This value is the sum of cumulative errors associated with analytical determinations, pipetting and diluting to

final volume. For these solutions we use high purity acids, 18 megohm double delonzed water and triple rinsed bottles. All

glassware used Is class A.

SEP 95
Signed by: Chemical Production Manager, Date:

P.I. on NecyWE Popx

SPEX INDUSTRIES, INC. 3880 PARK AVE. EDISON. N.J. 08820 908-549-7144 FAX: 908-603-9647

000196
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U.S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory-Les Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

DescriPtion
""^'^"'•"bnvd°• Strontium-901

nano °. w.

,,.^,,.....,.,,,..a,.u."' 9 4 0 0 3 - 1

Measurement Activity of principal radionuclide

.4tmry p.r M.,n Of the .WUrinn

5.40 jj nano -•rM Strontium-90

at 0400 Mw..ST., April 1, 1994

Activity of daughter radionuclide

TM MiCipN Ktwity w.. KGMy.,we N /M euMM rweM Or

5 . 4 0 I nano^-• P° V°^

.IrMN"MweWIN Yttrium-90--^

Total msss of this solution

I Approximately 5.0 "'w`

Method of ineasuxement

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

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

Useful Life
TM r.w,w.die• ess e.r.r.e er.vN. 0. 0 h.+ IS.. since • .... .a...w be eMSt.tv

We r.ow..N m.r a. ..we.n sMMa i.w a ,.w .e.. Aucust 1 9 4

This dilution was prepared for the 1994 ASTM

Collaborative Study of a test method for the

determination of Sr-90 in water.

00^?1^'7 C ^Z , =



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

(t) less ehan (^%l of the principal activityequal to 1

1 (2) less than

^
of the principal activityequal to

(3) equal
ion
^of the principal activity

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

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (am) not greater than t 0- 1%

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

The maximum uncertainty due to the assessabN systematic arrors (dilution, countinq, and
known uncartainty of the standard) is obtained by the separate arkhmetic summation of the
positive and negative systematic error ( + a- a'). These have been estimated not to e>ipad

1 +3.8%«

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is s combination of randan error Ct(sm)] at the 99.7%
ibnfidenee limits and the worst case estimate of the systematic errors (+a. - a' 1
The overall uncertainty is therefore calculated on the basis of + -[t(sm) +a]

and is + 4. 0 %• - 4. 0% of the quoted radioactive concentration.

Decay Schemes This standardization is based on the followinp assumptions of this prineipN nudide. its

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

aswmption of quoted half-life have been induded in the atatamant of accuracy

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

Chemical dniar content per gram of solution: Other components:
Composition

of Solution 30 micrograms strontium 0.1 M HCl

Preservative:

Remarks

Date Certificate Prepared April 26, 1994

Approval Signature

M

-%

Revised 1 /84
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^ROJECT to Cont:nued From Page _

INITIAL STANDARD DILUTION RECORD

Standard Informatfon:

Isotope: 10 Vendor: CPA
Activity of Standard Received: x µ uCi Vendor I.D. +Y OD 3-

Weiqht of Standard Received (g): ^ 0 g LAL I.D. X: C S uZ

Standard Activity ( pCi/g): 7( l03 p Ci/g NIST Traceable 1

Halflife in Years or Days: yrs Certificate N:

^Reference Date: Receiver's Name:

Date Received:

Balance Verification?:

Diluent Used:

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

b: Weight of the Source Transferred (y):

c: Total diluted weight (0):

J: Total Diluted Volume (mL)

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

F: Calculated Density of Solution (p/ml) [c / d1:

Activity of Dilution by Volume (pCi/mL) [e • f1:

^^ln
• X 03

^i

pCi/y631.4
(9 • qf

p

6 2- ta/mL

,rj 36• qq pCi/mL

i. Dilution Logbook I.D. N:

Prepared By: Preparation Date:

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

Purity/Cross Check gerformed By: Check Date:
. ,. • e \

Signed Date Signed Date



Noteboo:c No.
' - -' t -- --^-^----- _ Cor;,r.ued From Pa;e

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

11 Dilution Source Information

Isotope:

P4 ' 4 -1"4+
Parent Barcode Number

Vendor or Certificate I.D. ,C of Parent Standard:

Diluted Source Logbook I.D. x:

Sr-q0

14CS 2,P- l

CPA- 9qoo3

93-q7^ -'P2 -^
Balance Verification?:

Diluent Used:

C^.2S

4-/ M Nc(

Dilu

•Diluent:

'Density of diluent (g/ml):
/^^

X.^a: Parent Specific Activity: //,^36 •-('7 pla.yt

b: Amount of Source Transferred: 5 co ^ O g

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

I: Total Volume of Dilution: A11A

e: Activity of Dilution [a • b / cl:

: Activity of Dilution ( a • b/ d): .Z 6•f ^g ^ ^

Dilution Logbook I.D. X: 11_67 7- qq - I

Prepared By: Preparation Date:

Reviewed By: Review Date:

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

can be performed without a density eonversion. If the diluent chanaes. a weiohted orooortio

3 -Z -IS'

3 3 s5-

of a volume unit source

Signed Date Signed De -

000200



CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide C-14

Half Life: • 5730 t 40 years

Catalog No.: 7014

Source No.: 407-124-2

Description of Solution
a. Mass of solution:

b. Chemical form:

c. Carrier content:

d. Density:

Radioimpurities

Radioactive Daughters

Radionuclide Concentration

Customer. LOCKHEED ENVIRONMENTAL

P.O,No.: 06LAB2959

Reference Date: November 15 1992 12;00 PsT,
Contained Radioactivity: 1.093 µCi.
Contained Radioactivity: 40.4 kBq

5.0242 ^

Benzoic Acid Carboxy-C- 14 in 0.1N NaOH

None added
1.002 r/ml ® 20°C.

None detected

None

0.218

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

Uncertainty of Measurement

µCflg

a. Systematic uncertainty in instrument calibration: ± 1.8%

b. Random uncertainty in assay: ± 0.5Y•
c. Random uncertainty in weighing(s): ± 1.00/0

d. Total uncertainty at the 99% cenfidence level: ± 2.2%

NIST Traceability

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

1. Nuclear data were talten from "Table of Radioactive Isotopes', edited by Virginia S. Shirley. 1986.

2. IPL participates in an NIST measurement assurance ptogram to establish and maintain implicit

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

Stan<lard Befaeax Materials (As in NRC RegulatoryGuide 4.15).

ISOTOPE PRODUCTS LABORATORIES
1800 North Keyrtone Street
Burbank, California 91504

^

QUALTTY CONTROL

111w. /7, /9y Z

Date Signed

000213
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NoteoOOK NO. ' i

ISOTOPE WEIGHT DILUTION RECORD

Isotope: `- Vendor: -i- P L-

Total Received Activity: i . O`i 3/.A- L^, Vendor ID: `f °7 - I 3 ^-J^

Wt. Received: sO^`t g NIST Traceab
(e&

Cert. x

Activity in Units/g: .^i 15 j...

Activity converted ldpm/p): -F FfZ 4 5^ dpm/p

Halflife (Yrs or days) t% - 573c r

Reference Date:

Receive Date: ^i ^ i k r4 :)L-

Receiver's Name: 1 nl

Balance wt. check done

a: Source activity: 44^j^.^ ^1 S 1 dpm/y • 6e Us .<looyr decay to pr•p. dat.i

b: Wt. of Source transfered: 4.9 0 c1 Si y ,

Diluent used: 0 ^ tJ^ 0 1}

c: Total diluted weight: % I le . S 0

d: Activity of dilution la•b/cl: a Oj -3 4 1 dpm/g ^^a.70

a: Calculated density of solution: 1. o c 2 g/mL (4M HNO, - 1.1294 2.0007 p/mU

f: Activity by volume s fd!e1: ay, 3 8^ dpm/mL

Dilution Lop Book ID: L4 L- 9 3-`^ 1^ - a3 - l^,//
Preparation Date: Preparer's Name. C'1

SECONDARY OR WORKINCi LEVEL DILUTION

!
Log Book ID of source being

a: Source activity:

b: Wt. of $ource transfered

Diluent used

c: Total diluted weight: _

d: Activity of dilution b/e

dpm/y • of ts -<leoyr deeay to prep. date)

_0

0

dpm/g

e: Calculated dydrty of solution: g/mL f4M HNO, - 1.1294 t.0007 p/mL

f: Activity'fiy volume = (d•e!:

Dilution Log Book ID:

lo •

Date

_ dpm/mL

Signed Date'
n,r`n•'4:4



INITIAL STANDARD DILUTION RECORD

Isotope:

Activity of Standard Received:

Weight of Standard Received (g):

Standard Activity (pCi/g):

Halflife in Years or Days:

Reference Date:

Certificate #:

11 /15/92 J Preparer's Name:

Date Received:

Isotope Product

AA0114

Yes

407-124-2

Mark Young

11 /18/92

Balance Verification?:

Diluent Used:

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

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

I: Total Diluted Volume (mL)

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

: Calculated Density of Solution (g/ml) [c I dl:

Activity of Dilution by Voiume (pCi/mL) [e • fl:

Dilution Logbook I.D. #:

Prepared By:

C-14 I Vendor:

1.09 uCi [ Vendor I.D. if

LAL I.D. #:

17E+.05 pCi/g I NIST Traceable 7

Reviewed By:

Purity/Cross Check Performed By:

Review Date:

Check Date:

Yes

0.1 N NaOH

2.17E+05 pCi/g

4.90951 g

116.53 g

116.3 mL

9.139E+03 pCi/g

1.0020 g/mL

9.157E+03 pCi/mL

LAI,93-0474-23-1

Preparation Date: 10/27/93

000215



SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Diutiort Source Information

1Isotope:

Barcode Number

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

Diluted Source Logbook I.D. #:

Balance Verification?:

C-14

AA0114

407-124-2

LAL-93-0474-23-1

Yes

Diluent Used: 0.1 N NaOH

•Diluent: Nanopure w/ 1 mg/mI formaldehyde

•Density of diluent (g/mI): 1.0006 g/ml

a: Parent Specific Activity: 9.14E+03 pCi/g

b: Amount of Source Transferred: 0.70 g

c: Total amount of Dilution: 250.14 g

d: Total Volume of Dilution: 250 ml

e: Activity of Dilution [a • b / c1: 2.57E+01 pCi/g

f: Activity of Dilution (a • b d): 2.58E+01 pCi/ml

Dilution Logbook I.D . #: LAlr94-0677-18-1

Prepared By: Agnes Wong Preparation Date: 11/19/94

Preparer Signature:

Reviewed By: Review Date:

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

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

000216



nA-V ►►
SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope: C - 14

Parent Barcode Number ^
poHi

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

Diluted Source Logbook I.D. X: T^Q 3- ^

Balance Verification?:

Diluent Used: ^ ^ I U^4^ I Y1 I fytA_/Atx. ((Ux^lLi2

•Diluent: L4kLAPf0lt- Ur4^W to 41L 'Y^Lt /Ylti

•Oensity of diluent Ig/mq: N/A g/ml
,,/ ^^ •̀-) l̂ -- d., Ir.+q-e^ n

a: Parent Specific Activity: 27 pEflg

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution: ^r1 ml

e: Activity of Dilution ( a • b/ c): Aj Ifi pCi/g

f: Activity of Dilution (a • b/ d): a10 •/O pCilml

Dilution Logbook I.D. /: 9 t- tp 1 1''it ' 1

Prepared By: ^ Preparation Date:

Reviewed By: Review Date:

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

can be performed without a density conversion. If the diluent changas, a weighted proportion density convernion is necessa

000217



Now'
U.S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
r...eo.i..ao^waw Tritium (H-3) "•1-.t• 12.43 years

110 nano°^^•

"wnm.l aw .
^ "un .m,..<reeak .me.t

2606-1

Measurement Activity of principal radionuclide

k.tivrty e.r p.m.f We aqulion

© En-an
wn.: of

June 3, 1992

Activity of daughter radionuclide

TM p+K'oN activity was aeeanp.ni.d at IM .uet.d time by

F_____1
CVMt r'af w.n1

M IM GuyNt.r nWid.

Total mass of this solution

1APPROX
er.m.

. 5 .0

Method of measurement

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

Counting efficiencies for both standardizations

were determined by counting solutions directly

traceable to the National Institute of Standards

& Technology (NIST).

Useful the
This r.SenvclAe hn e.ur.d tlN.auph ^ h.N Gr.t tine. N w.s aaun.e by EµSt4V

w.r.lo.tm.ndtMtth:.owvOo,.rewen.ta.,.d.n« becember 1999

000225



*IU.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology

Gaithersburg, MO 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide Hydrogen-3

Source identification 2606-1, prepared by EMSL

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

Source mass

Source composition

Reference time

NIST DATA

Radioactivity concentration 810.5 Bq g''

Approximately 5.0 grams

Hydrogen-3. in water

0700 EST June 3, 1992

Expanded uncertainty 0.64 percent t'.Zt•

Photon-emitting impurities None observed (4)

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

Half life 12.43 ± 0.05 years (3)

Difference from NIST

For the Director,

EMSL DATA -

810.3Bqg'

4.3 percent d^

None observed

Liquid-scintillation
counting

-0.05 percent 0)

Gaithersburg, MD 20899 J.M. Robin Hutchinson, Acting Group Leader

January 1994 Radioactivity Group
Physics Laboratory

•Notes on next page

U®U22G
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PROJECT Continued From Pagtt _L/1L_

INITIAL STANDARD DILUTION RECORD

Isotope:

Activity of Standard Received:

Weight of Standard Received (g):

Standard Activity (pCi/g):

Halflife in Years or Days:

Reference Date: Receiver's Name:

Date Received:

29

Ye5

2GOG - I

va^^n Fv¢e,

i </^S

Primary Dilution

^o tBalance Verification?:
G Dtst,AQ+a

DiluentUsed: 1^FA esTt1 'fyP^- /̂1^^ ^Deze^ul^'^^

^^h^i-4-ecay Corrected Standard Activity ( pCi/g): pCi/g cn, 6:^ Iy'1,

of the Source Transferred (g): 4• 9 39

c: Total diluted weight (g):

f: Total Diluted Volume (mL) z.^.t95 mL

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

f: JMed Density of Solution (g/ml) Ic / dl: 9q77 7 g/mL41

g: Activity of Dilution by Volume (pCi/mL) (e * fl: ^( ^[ O pCi/mL ph. 16' /2

h. Dilution Logbook 1.D. #: C.A'C.-9 S` 0`7 2-1

Prepared By: ^_Q Nora^.aP eparation Date: ^J 7^9

^• P^^'^3
Reviewed By: %- Review Date: 27

JQ
S

Purity/Cross Check Performed By: Check Date:

Signed

- 3
1

Vendor:
a6ft

uCi "ndort-1P II'S

LAL I.D. K:

N I ST Traceable 7ry S

Certificate #:

Date l_; S ff q^• Signed Date

000227
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PROJ ECT ^C, Continued Ftom zPage _

^' .

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

ti

L_ Dilution Source Information

Isotope:

Barcode Number

Vendor or Certificate I.D. if of Parent Standar.d

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

1-1-3 kCs

Ac SzYS

2(o6-I

ln,.41.

4e^

'Diluent: (k^7-er,

Density of diluent (g/ml): 01 Q7'7 7 g/ml

a: Parent Specific Activity: f(D pCixp. L

b: Amount of Source Transferred: =^

c: Total amount of Dilution: L t-

d: Total Volume of Dilution: 41 0 0 o ml

e: Activity of Dilution ( a ' b/ c]: ^ 7 yj/ pCi/gr„ 4 3^5 y

f: Activity of Dilution (a • b d): 2,17 q pCi/ml r,,, /.rj ,Z

Dilution Logbook I.D. N: 9 S._ ? 2( _^ 6 _ I

Prepared By: Preparation Date: t/1

Reviewed By: ^ Review Date:

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

can be performed without a density conversion. If the diluent changes, q weigh te d p roportion density conversion is necessa

neao ana unoerstooa rsy

Signed Date Signed Date

0Q3©2w3



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

Nuclear Radiation Assessment Division

Calibration Certificate

Description
•,^MO•Ir•abm,db. Trititun (H-3) ".eo-t. 12.43 years

"°"'°"•°"n•
110 I I nanot'^"r

"....,,.I.a,.m. ©
2606-1

Measurement Activity of principal radionuclide

MMtT p.r p.m M this .elNion

®
cun.a M

Tritinm ^

.tacoh«,...sT.n June 3, 1992

Activity of daughter radionuclide

TM M+9410.1 .aiviry we. .ecenyaNN at the *vaM riin* by ^

^ tun.t p.r Enlw

M the MupMw n"!4. r

Total mass of this solution

p.mr

Malhod of ineasuremant '•

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

Counting efficiencies for both standardizations
were determined by counting solutions directly

.ri traceable to the National Institute of Standards
--i Technology (NIST).

USEIuILIta
That radiamadlids^^Awd ftwIt ^ ha"Prerr^irw»^r^pEr.Sl^lv

Mhrwawrlr/tluttMSsMut'nnslwuMnalwtnNNtr becember 1999

000229
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Purity The manufacturer states that activihes other than that of the principal nuclide
and of its daughter nuclides. if any, were estimated/known to be:

(1) none eless
qualhton^

of the principal activity

1
(2) Iess than !-._!J

equal to of the principal activity

(3) less than
equat to of the principal activity

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

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than ±
=

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

for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, arid
known uncertainty of the standard) is obtained by the separate arithmetic summation of'the
positive and negative systematic error ( + 6 These have been estimated not to exceed

2.9% or+

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error (t(sm)] at the 99.7%

confidence limits and the worst case estimate of the systematic errors (+a. -a' )
The overall uncertainty is therefore calculated on the basis of + [t(sm) +b],-Eusm) +E1

and is + %, - i% of the quoted radioactive concentration.

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 included in the statement of accuracy above).

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

Chemical Carriar content per gram of solution: Other componems:
Composition
of Solution 100 percent H20 Barium less than 0.004 pe

Lead less than 3x10-5 per

Preservative:

Remarks

Oate Cenificate Prepared

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

Gaithersburg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radi6nuclide

Source identification

Source description

Source mass

Source composition

Reference time

Radioactivity concentration

Expanded uncertainty .

Photon-emitting impurities

Measuring instrument

Half life

Difference from NIST

.Y
..

.^•I For the Director,

EMSL DATA

810.3Bqg'

43 percent (3)

None observed

liquid-scintillation
counting

-0.05 percent <o

Gaithersburg, MD 20899
January 1994

Hydrogen-3

2606-1, prepared by EMSL

Liquid in 5-mL flame-sealed glass ampoule

Approximately 5.0 grams

Hydrogen-3. in water

0700 EST June 3, 1992

NIST DATA

810.5Bqg't

0.64 percent cu»

None observed t`t

47rp liquid-scintillation counters
calibrated with SRM 4926D

12.43 ± 0.05 years t't

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

'Notes on next page
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NOTES

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

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

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

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

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

t't Overall uncertainty reported by EMSL.

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

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

<'t Untetreyer, M.P, Coutsey, B.M., Schima, FJ., and Mann, W.B., Int. J. Appl. Radiat.
Isot.. 3%.611 (1980).

<6r This result demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.
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PROJECT

Isotope:

Notebook No. Y ,4-

Continued From Page A)A

INITIAL STANDARD DILUTION RECORD

Activity of Standard Received:

Weight of Standard Received (g):

Standard Activity (pCi/g):

Halflife in Years or Days:

Reference Date:

Vendor:

uCi

LAL I.D. Y:

Ihi^SN I ST Traceable 7

Certificate 8:

L 1 Receiver's Name:

Date Received:

Primary Dilution

Balance Verification?: Vos

SDiluent Used: L V°A A57Pt^t^^

9:Decay Corrected Standard Activity (pCi/g): ^i-"y'^`lfrs PCi/9 c^ `h r99i

b{\Weight of the Source Transferred (g): 4• 9 39 9

c: VTota[ diluted weight (g): 49 .'377 9

d: Total Diluted Volume (mL) .4L9s mL

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

f: rited Density of Solution ( g/mi) [c / dl: O 9^ 77 7 g/mL

g: Activity of Dilution by Volume (pCi/mL) (e • fl: o( l q O pCi/mL rr, 6b /9y

h. Dilution Logbook I.D. #: ^/^^,^n L^^ S O7 2-1 -• I

Prepared By: /S, 0maQ.aP eparation Date:f, . rrna--W3 i^
Reviewed By: Review Date: ^7.Zl^

Purity/Cross Check Performed By: Check Date:

DateSigned Date Signed
000233
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- •'~,V_ContlnuedFromPagePROJECT

SECONDARYlWORKING LE`.': .,

STANDARD DILUTION RECORD

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

Diluted Source Logbook I.D. M:

Balance Verification?:

Diluent Used:

Dilution Source Information

Isotope: T7 " -3 -L-C-^ I"I S

Parent Barcode Number AG S.2- 7^

1S- o 72f-I

4--c

be.aQ CJ,4-Te.-

• Diluent:

•Density of diluent (g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution [a • b! cl:

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

Dilution

W,gT,^

I g!ml

0 pCi!g

Ia.a g

/00 g

0(3 ml

pCi/g

a 19 pCi/ml Cn,., C/Z /S z

7y - oG 77-7a

Prepared By: Preparation Date: 6 J- l 5

Reviewed By: ^ 1:.. Review Date: & 2Z 95

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

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessa

Signed

neao atw unaerszooa cy

Date Signed Date
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