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LOCKHEED MARTIN

February 23, 1996

Ms. Joan Kessner
Bechtel Hanford, inc.
P.0O. Box 969

1022 Lee Boulevard
Richland, WA 99352

RE: 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

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on January 19 and 24, 1998. 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 mest 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 tha
samples and anaiytical methods requested.

A list of data gqualifiers, 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
(5098} 375-4741.
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Lockheed Analytical Services Log-in No.: £6230/L6263
Quotation No.: Q400000-B

SAF: B96-051

Document File No.: 01195396/0124596

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.

" | 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, O
1) e .
Kathleen M. Hall -

Client Services Representative

ce: Client Services
Document Control
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Lockheed Analytical Services Log-in No.: L6230/L6263
Quotation No.: Q400000-B

SAF: B96-051

Pocument File No.: 0119596/0124596

WHC Document File No.: 320

SDG No.: LKB230

CASE NARRATIVE
INORGANIC NON METALS ANALYSES
WATER

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

Preparation 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 BOGZS8 and BOGZTO (L6230-4 and L6263-4 respectively) for Method
180.1 Turbidity, and sample BOGZS8 (.6230-3) 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 January 30, 1996
Prepared By Date
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Lockheed Analytical Services Log-in No.: L6230/L6263

Quotation No.: Q400000-B

SAF: B96-051

Document File No.: 0119586/0124596
WHC Bocument 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), [CP
interference check samples (ICP oniy), 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

L 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 February 15, 1996
Prepared By Date
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Lockheed Analytical Services Log-in No.: L6230/L6263

Quotation No.: Q400000-B

SAF: B36-051

Document File No.: 0119596/0124596
WHC Document File No.: 320

SDG No.: LK6230

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch inciude 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 procedurs (SOP}, LAL-
91-50P-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 116 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.
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Lockheed Analytical Services Log-in No.: L6230/L6263
Quotation No.: Q400000-B

SAF: B26-051

Document File No.: 0119596/0124596

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
BOGZSE (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 BOGZSS
(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 anaiysis 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-22-SOP-0196. The samples were
analyzed in workgroups 32666 and 337665.

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 BOGZS8 (L6230-5) wasre-analyzed in workgroup 337865 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.: 01195926/0124596

WHC Document File No.: 320

SDG No.: LK6230

Workaroup 33765

The instrument calibration verification met criteria. The method blank was within QC criteria.
The L.CS recovery was within QC criteria. Sample BOGZSS8 (L6230-b) 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-0208., The samples were
analyzed in workgroups 32660 and 32917.

Workgroup 32660

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 BOGZS8
(L6230-11) consists of a straight spike of sample (10ml} into 10ml 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 (10ml) into TOml of Ultima Gold XR then
counted. The sample activity {385 pCi/L} is above the RDIL. 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 Log-in No.: L6230/.6263
Quotation No.: C400000-B

SAF: B96-051

Document File No.: 0119596/0124596

WHC Document Fite No.: 320

SDG No.: LK6230

Analytical Method Tritium

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 February 23, 1996
Prepared By Date

000910



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noO1)

Feb 08 1996,

03:46 pm

Login Number: L6230

Account: 596

Project: BECHTEL-HANFORD Bechtel Hanford Project

Bechtel Hanfeord, Inc.

*# Richland, WA

L6230+1. "
temp 2
Location:
Water

Le230sa
temp 2
Location:
Water
Water

RFGO1-43A
1l S SCREENING

RFG19-105C
1 S 6010 ICP METALS
1 S 6010 ICP TRACE

LGe230=3 AN

temp 2
Location:
Water
Water
Water
Water
Water
Water

L6230=4 .

temp 2
Location:
Water

LB230<5"
tenp 2
Location:
Water
Water
Water
Water

L6230=6

tenp 2
Location:

Le230-7 .

temp 2
Location:

RFG19-105C

300.0
300.0
300.0
300.0
300.0
300.0

CHLORIDE
FLUORIDE
NITRATE
NITRITE
PHOSPHATE
SULFATE

R
mhunnn

b RGGTES -

RFG19-105C
1 S 180.1 TURBIDITY

LU UBOGRSST L

S GAMMA SPEC LAIL-0063
S GR ALP/BETA LAIL-0060
S S5R-90 LAIL~0196

S U-ISOTOPIC LAL-0108

150
RGeS
156V-093F

Hold:15~JUL~96

i X TETAN=96 19 STAN-96 0,

Hold:15-JUL-96
Hold:15-~JUL-96

L ATEJAN=96. 19-TAN-96

Hold:14-FEB-96
Hold:14-FEB-96
Hold:19-JAN-96
Hold:19-JAN-96
Hold:19-JAN-96
Hold:14-FEB-96

L AR TAN=96.19-TAN-96 "

Hold:19-JAN-96

et i, YT TANS96. 194TAN~06 .

Hold:15-JUL-96
Hold:15-JUL-96
Hold:15-JUL-96
Hold:15-JUL-96

APEIANLSGE T 1GLIAN-96,

LU ITSTANSS 6 TOATAN 96,

23T FERTI6

L23ZFEB=96

| 2I-FEB-9E

" 23%FEB-9€

23 EERTYE

FEB=5¢

Page 1
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LOCKHEED ANALYTICAIL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1ln01l)

Feb 08 1996,

03:46 pm

Login Number: L6230

Account: 596

Bechtel Hanford, Inc.

# Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

1,6230%
temp 2
Location:
L§230=90:
tenmp 2

Location:

L6230+1070 0

temp 2
Location:

LE230<11

tenp 2
Location:
Water
Water

temp 2

Location:
Filt H20
Filt H20

L62305137 0T

Location:
Water
Water
Water

156V-092B
T BOGZS8
156V~093F

156V-093F

156V-F033
1 S C-14 LAIL~0209

e B OGEEE

e, BOGESE T

CUVTTUUROGESS.

| 174TAN-96!

ATEIBN=-96

Hold:15-JUL-96

1 S TRITIUM(H3) LAL-0066 Hold:15-JUL-96

122
15 8
15 S

6010 ICP METALS
6010 ICP TRACE

EDD - DISK DEL.

e
i

RAD RPT TYPE 2

- BOGEER 0 i

L7 REPORTTYPE,

INORG TYPE 2 RPT -+

17-JAN-96

Hold:15-JUL-96
Held: 15-JUL—-96

| LOETAN=YE.

17=JAN-96..

17#TEN~96 .

L9-TANS96. T [235FEB-96

19#TAN=86 | 235FEB<96

197JAN-96 . 23-FEB-96

19=JAN-96 A3«FEB-96
[ X9«JAN=96, |

23=FEB=96

[19=TAN=96 . ; : 23~FEB<96

Page 2

Signature:

Date:
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Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page

=

1 _of _1

Data Turnaround -
O priority
Collector Company Contact Telephone "
m&u_r_ﬁ%, R. L. Biggerstaff {509) 372-9572 ormal
Project Designation ~/ Sampling Location SAF No.
100-KR-4 Groundwater Sampling - Round 9 100K B96-051
ice Chest No. Field Logbook No. Methed of Shipment
Smi-277 EFL.—//&O Federal Express
Shipped To Offsite Propcn&No Bill of Lading/Air Bill No,
Lockheed \WI6-0-0640-171 RA9046490%4
Possible Sample Hazards/Remarks .
Pregervation HNO, }Cool 4°C|Coot 4°C| HNO, |Cool 4°C] Cool 4°C HNO,
Type of Container PIG G PG PIG G PIG G
No. of Container(s} 1 1 1 & 1 1 1
Special Handling and/for Storage Volume
Maintain semples between 2°C and 6°C. S500mL 500mL 250mL 1L 1L 20mk 500mL
ce Antons {IC) Turbidity "1 Tritium, | Activity ICP
- F. €I, 80, c14 Scan
Metals - NO,. NO,, Metals -
SAMPLE ANALYSIS TAL PO, TAL
{Unfilter- {Filtered)
ed)
Sample No. Matrix* Date Sampled Time Sampled .-
Boczss w | syz-9¢ el X I X AT XIxX XA
BOGZSO W /-/2-9¢ Y34 X
+
p . . SPECIAL INSTRUCTIONS Matrix®
CHAIN OF POSSESSION Sign/Print Names *1 -Gross Alpha, Gross Bsta, $r-90, U-234/235/238, Gamma Spec. s = Soil
Retinquishad By 7 Date/Time ﬂ F= |Rechi =re Date/Time //&5 SE = Sediment
/- (A 4 &5 . PRy Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity gf_’: gme
Recaived B BTl Datelmime by EPA 180.1 is being requested for information only. The ERC Contractor W o= Water
acelvad By acknowledges that the 48-hour holding time will not be mat. 2 - g::
DS = Drum Solds
Rellnqmshed BV Date/Time Received By Pateﬂ'lme The Activity Scan is for all sample numbers listed on this chain of custody. s ?i';:zc"i“""d'
Wi = Wipe
MRelinquished By Date/Time Received By Date/Time b - '\-l‘:;”:“ion
— X = Other
~C} CABORATORY |Received By Title Time
(| -sEcTioN Mﬂ-é&.g, Senle Cosbodize [-19-L, fa s
~C1 FINAL SAMPLE | Disposal Method i Disposed By Date/Time




WHC- SOW-93-0003

Revision 4.
SAMPLE CHECK-IN LIST

Date/Time Received: ) - (S-1¢ /o 95 S0G#:__ s
Work Order Number: 4 {A4- / SAF #: 6-j g.- o5/ ..
Shipping Container ID: S L- 277 Chain of Custedy # A,
1. Custody Seals on shipping container intact? Yes 4 No [ ]
2. Custody Seals dated and signed? Yes [>Jf’No [1]
3. Sample temperature 2 <
4. Vermiculite/packing materials is Wet [ ] Dry f;;‘
5. Each sample is in a plastic bag? Yes [N} Na [ ]
6. Sample holding times exceeded? | Yes [ 1 No T

Sampies have:
tape hazard labels
x_custody seals P appropriate sample labels

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

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

Yest} No [ ]

Notes:

Sample Custodian/Laboratory: /Lw¢A¢‘7A,£%€_ Date: /-/75j2(,
Telephoned To: ¥ cblees UM On_)-19-%¢ By /f,,,,—l.,:-«:/ﬁ/"f,"[(.gr

33




LOCKHEED MA,BTIW

Sample Login
Login Review Checklist

Lot Number Lf.?.zo |

The login review should be conducted by t.hat 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 ocenrred. This checklis
should be affixed to each logm package prior to distribution.

For effective login review, at 2 minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning

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

SAMPLE SUMMARY REPORT YES NO NA Comment

1. Are all sample ID’s correct?

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

< K <O KO

procedures?
LOGIN CHAIN OF CUSTODY YES NO NA Comment
1. Are the collect, receive, and due dates correct

for every sample? *
2. Have all appropriate comments been indicated in

the comment section? o X_
SAMPLE RECEIVING CHECKLIST YES NQ N/A Comment
1. Are all discrepancies between the COC and the login X\

noted (if applicable)?

o = e gk T RR0-%
primary review signature date . secondary review aimig date

OGS *



Lockheed Analytical Services
Sample Receiving Checklist

Clicat Name: \)) 0 ‘5\1 V\g(hh\ky “ Q\/\Q\\( A\ YobNo. (.2 3o Cooler ID:

Page 1 of

COOLER CONDITION UPONRECEIPT
@
Temperature of cooler upon receipt: 2 (/

temperature of temp. blank upon receipt: ———

No * Comments/Discrepancics

custody scels intact

chain of custody present

blue ice {or equiv.) present/frozea

AP

rad survey completed

SAMPLE CONDITION UPON RECERPT

No * Comments/Discropancics

all bottles labeled

samples intact

proper container used for sample type

sample volume sufficient for analysis

be 3¢ PSS g

proper pres. indicated on the COC

VOA’s contain headspace LAV

are samples bi-phasic (if 0, indicate sample ID'S): Ay

MISCELLANEOQUS ITEMS

Yes No * Comments/Discrepancics

samplcs with short Bolding times ¥ SRS

samples to subcontract )( ‘

ADDITIONAL COMMENTS/DISCREPANCIES

[

Q000

Completod by / date: A s, ,,,éf;' 17,

Seat to the clieat (date/initials): *¢ Clicnt's signature upon roceipt:
* # = coolact the sppropriatc CSR of any discrepepcics immodistaly mpon rocsipl -

C ~ thls informatioe aod retaca vie feceimille to the appropriats CSR (02) 361-8146 .

-




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

Feb 08 1996,

03:47 pm

Login Number: L6263

Account: 596

Bechtel Hanford, Inc.

* Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

temp
Location:
Water

156~018
1 S5 SCREENING

RFG19-105C
S 300.0
S 300.0
S 300.0
s 300.0
S 300.0
S5 300.0

Water
Water
Water
Water
Water
Water

CHLORIDE
FLUORIDE
NITRATE
NITRITE
PHOSPHATE
SULFATE

PrRRERR

L2633 i1 e
tenp 4
Location:
Water
Water

RFG19~105C
1l S 6010 ICP METALS
1 S 6010 ICP TRACE

LG BFEA ]
temp 4
Location: RFG19-105C

Water 1l S 180.1 TURBIDITY

Le263=5" . 0
temp 4
Location: 1

T BOGRTO.

L TBOGZTO . L

L 2RI AN 96

Hold:20-JUL-96

PR 2BSTAN=96

Hold: 19-FEB-96
Hold:19-FEB-96
Hold:24~JAN-96
Hold:24~-JAN-96
Hold:24-JAN-96
Hold:19-FEB-96

sy A Z2TEN=96

Hold:20~-JUL-96
Hold:20-JUL-96

S g e

Hold:24~JAN-96

o 225TAN-96.

Water
Water
Water
Water

Le283%6"

temp 4
Location:

LE263577 L0

tenp 4
Location:

el

156V—-093F

156V-093F

S GAMMA SPEC LATL-0063
S GR ALP/BETA LAL-0060
S SR-5%0 LAL-0196

S U-ISOTOPIC LAL-0108

CBOEZTO .

Hold:20-~-JUL~96
Hold:20~-JUL-96
Hold:20-JUL-96
Hold:20-JUL-96

BOGZLO,

LI 2EIANC9E

RN

24-JAN-967 . .

24~TEN=96 T

- 24-JAN=96 "

2B5TAN=96 2

L284FEB=96

28=FEBL96

2BHFEB~96

. i 28FFEBZ96

Page 1
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LOCKHEED ANALYTICAIL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnOl)
Feb 08 1996, 03:47 pm

Login Number: 16263
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

R
ST

L5263~8! TUTBOGRTO. L oL S 2RTANT96 24 FTANS9ET
temp 4

Location: 156V-093D
1626359

temp 4
Location: 156V-093D

SRARTAN=96 . | 2B2FEBIE

Le263-10" "
temp 4
Location: 156V-093D

.. 2B-FEB=9E

LEZ63~>11"" " T BOGZTO. L 2REIAN=D G 24T AN~96 . | 2BHPEB-JE
temp 4

Location: 156V~092E

Water 1 S C-14 LAL-020S Hold:20-JUL-96

Water 1 S TRITIUM(H3) LAL-0066 Hold:20-JUL-96

vege3=12”. . ... BOGZTL... . .. 22RTANSYE T 24<TAN-96 . | . 28<FEB~9€
temp 4

Location: 122

Filt H20 15 S8 6010 ICP METALS Hold:20-JUL-96

Filt H20 15 & 6010 ICP TRACE Hold:20-JUL-96

LE2EI=L3 0 "REPORT TYPE .. ... ... 2¢=JAN=96" 24<JAN=-96" ' T28<FEB-9€
Location:
Water
Water
Water

EDD - DISK DEL.
INORG TYPE 2 RPT
RAD RPT TYPE 2

s
nunv

Page 2

Signature:

Date:

000021




Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Lu63

Page 1 _of

»

Data Turnaround

Priorit
Collector ‘ Company Contact Telephone E N"O" \;
R Ehlibenr | ASS: wezer R. L. Biggerstaff (509) 372-9572 orme !
Project Designatien —— 1 ¥ Sampling Location SAF No.
100-KR-4 Groundwatar Sampling - Round 9 100K B896-051
Ice Chest No. Field Logbook No. Method of Shipment
S -52Y Ei - LD Federal Express
Shipped To Offsite Property No., Bill of Lading/Air Bill No.
Lockheed W9g- 0-0640-14 augbSilly
Possible Sample Hazards/Remarks .
Presarvation HNO, | Cool 4°C | Cool 4°C| HNO, | Coot 4°C | Cool 4°C HNO,
Type of Container | /5 G PIG PIG G PIG G
No. of Container(s} 1 1 9 8 1 1 1
Special Handling and/or Storage IRY 0
Maintain samples bstwean 2°C and 6°C. Volume 500mL | 500mL %m'm. & L L 20mL S00mL
IcP Anions 10 | Turbidity | "1 Tritium, | Activity IcP
Metals - |ng. “No,, v c-14 Scen Metals -
SAMPLE ANALYSIS TAL PO, TAL
(Unfilter- {Filtered}
ad)
Sample No. Matrix" Date Sampled Time Sampled :
BOGZTO W | [22194 1615 X A x| X < a
L} ¥
BOGZT w 1| =2=|96 115 -~
l 1]
'y
s SPECIAL INSTRUCTIONS Watre
CHAIN OF POSSESSION Sign/Print Namas *1 Gross Alpha, Gross Beta, St-90, U-234/236/238, Gamma Spec. s - sal
Relinquished B Date/Time ReefvestBy, &AL Dats/Time ©§& 6 SE = Sedimem
4 }Um y&?/{& 723 LY 4 3“1“’ /-23‘15 Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity gf: gﬁ':!uc
S L ke D’(!T' 0;00 i B 4 -E)aleIT'me by EPA 180.1 is being requested for information only. The ERC Contractor W o= Wiater
atellime sreceived By : acknowledges that the 48-hour holding time will not be mat. oo
g.‘/&ﬁd /“23“9( - - DS = Drum Solkds
C Date/Time Received By Date/Time The Activity Scan is for all sample numbers listad on this chain of custody. ?L - 'Er’::;":emmd‘
g, Wi = Wipe
- - - L = Liqud
Q/ Ralinquished By DPatefTime Received By Date/Time v - V'::'ummn
b X = Other
ig LABORATORY | Received By “Title Date/Time
b secrion o R Seple Cotodin FeM-1 [0
FINAL SAMPLE M Disposed By Date/Time *

Disposal Method



WHC-S0W-93-0003

, Revision 4-
SAMPLE CHECK-IN LIST

Date/Time Received:_ |-24 ¥¢ /=920 SDGF:__ W
Work Order Number:  sAA SAF #: Bdﬂx -05 [
Shipping Container ID: ;?ﬂ11;~571t{ Chain of Custody #
1. Custody Seals on shipping cﬁptainer intact? Yes FKJ No [ 1]
2.  Custody Seals dated and signed? Yes [)5 No [}
3. Sample temperature L{ o(;
4. Vermiculite/packing materials is Wet [ ] Dry [,\r
5. Each sample is in a plastic bag? Yes C>q’ No [ )
6. Sample holding times exceeded? Yes [ ] No DM}

Samples have:
tape hazard labels
Ycustody seals \ appropriate sample labels

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

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

Yespt No [ 1

Notes:

Sample Custodian/Laboratory: ,4ﬂ45711p£yl 1AL Date: [-24-1
Telephoned To: KNV\,\M \LV\ on |-29 AL By Au ;/La,,\:/ EMAly

33
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LOCKHEED MARTIN

Sample Login
Login Review Checklist

Lot Number L{ 263 |

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 a2 minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning

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

SAMPLE SUMMARY REPORT YES NO N/A Comment
1. Are all sample ID’s correct? Y
2. Are all samples present? h
3. Are all matrices indicated correctly? | X

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 YES NO NA Comment
1. Are the collect, receive, and due dates correct Y

for every sample?

2. Have all appropriate comments been indicated in

the comment section? )C
SAMPLE RECEIVING CHECKLIST YES NO NA Comment

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

Al 14 %\Q IeSy-or
primary review signature date secon . sigumﬁ:’ Jae © Lo

000024 O \5\\ K




Lockheed Analytical Services Page 1 of
Sample Receiving Checklist
Clieat Name: - | - the IwNo. L LLLF Cooler ID

COOLER CONDITION UPON RECEIPT
Temperature of cooler upon yeceipt: ' l{ e C )

temperature of temp. blank upon receipt:

No * Commeats/Discrepancics

custody scaly intact

chain of custody present

bluc ice {or oquiv.) present/frozen

1ad survey completed

Nt b

SAMPLE CONDITION UPON RECEIPT

No * Comments/Discrepancics

all bottles labeled

samples intact

{proper container used for sample typo

sample volume sufficient for anelysis

proper pres. indicated on the COC

< fe PP ;f

VOA's contain headspece A

arc samples bi-phasic (if so, indicato sample ID'S): (VAN

MISCELLANEOUS ITEMS

Yes No * Commeats/Discrepancics

samples with short holding times | SRR

=7

samples to subcontract )

ADDITIONAL COMMENTS/DISCREPANCIES

+

20000

( .
Completed by 7 date: o~ )l&g \- 2 W

Seat to the client (date/initinls): *# Clicat’s signature upon receipt:
Notos: * = coniact the spproprists CSR of sy dissropancios immediataly spoa receipt o 7

T
5
H

”-mmmwmﬁﬂwthataﬂsWuGﬁ(l@.’ﬂ-ﬁ“'—i'i;_‘r\"'-‘:fi{;- R T

s hO

version 2.0 (11/11/94)



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGZSS Date Collected: 17-JAN-96
Matrix: Water Date Received: 19-JAN-96
Percent Solids: N/A
Constituent | ‘Units | Method | Result ] Project.|  Datd - Date LAS. LAS
e . N |ReportingjQualifier(s)} Analyzed Batch|ID . |Samplef1D
{ tinit -
Turbidity NTU 180.1 0.59 N/A H 26-JAN-96 32883 L6230-4
Chloride myg/L 300.0 8.0 0.020 22=JAN-96 32703 L&230-3
Fluoride mg/L 300.0 0.070 1.0 D(1:10)8 |22-JAN-96 32704 L6230-3
Nitrate-N mg/L, 300.0 3.0 0.020 H 22-JAN-95 32705 L6230-3
Nitrite-N ma/L 300.0 < 0.002 0.010 HU 22-JAN-96 32706 L6230-3
Ortho Phosphate ma/L 300.0 0.062 1.0 HD(1:10)B |22-JAN-96 32707 L6230-3
Sulfate ma/L 300.0 25. 0.10 22-JAN-96 32708 L6230-3
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGZTO Date Collected: 22-JAN-S6

Matrix: Water Date Received: 24-JAN-96

Percent Solids: N/A
Constituent Method | Result Project .| ~ Data | . 'Date i as, ] as
R ‘ ', : Reporting|dalifier({s}| Analyzed | BatchiID -|Sample|1) :
3 , ) . Bimit o, 7w an e B
Turbidity NTU 180.1 0.28 N/A H 26~JAN-96 32883 L6263-4
Chloride mg/L 300.0 2.0 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-956 32867 L6263-2
Ortho Phosphate ma/L 300.0 0.024 0.10 B 24-JAN-96 32868 L6263-2
Sulfate ma/L 300.0 25, 0.10 24-JAN-96 32869 L6263-2

000023



LOCKHEED ANALYTICAT, SERVICES

Sample Results

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

Matrix: Water Date Received: 19-JAN-96

Percent Solids: N/A
Constituent Units | Method | Result. |’ ot | moL | bate. Y "tas. | tAs.
Ce RN S B . qual " Abalyzed :{Bstch ID|Sample ID-
ALUMINUM, TdTAL mg/L 6010 < 0.027 0.027 ' 0.20 U 09-FEB;96 33170 L6230-2
CALCIUM, TOTAL mg/L 6010 32. 0.013 5.0 09-FEB-96 | 33170 L6230-2
IRON, TOTAL mg/t. 5010 0.048 0.0050 0.10 B 09-FEB-96 | 33170 L6230-2
MAGNESIUM, TOTAL mg/L 6010 2.1 0.041 5.9 09-FEB-96 | 33170 L6230-2
NICKEL, TOTAL ma/L 6010 < 0.014 0.074 0.040 U 09-FEB-96 | 33170 L&230-2
POTASSIUM, TOTAL ma/L 6010 4.9 0.40 5.0 B 0%-FEB-96 | 33170 L6230-2
SODIUM, TOTAL mg/L 6010 27. 0.040 5.0 09-FEB-96 | 33170 L6230-2
ZINC, TOTAL mg/L 6010 0.0081 0.0630 0,020 B 09-FEB-?6 33170 L6230-2
Antimony mg/L 6010 < 0.0020 | 0.0020 0.050 u 08-FEB-96 | 33572 L6230-2
Arsenic mg/L 6010 0.014 0.0020 0.010 08-FEB-96 | 33572 L6230-2
Barium mg/L €010 0.023 0.0010 0,20 B 08-FEB-96 | 33572 Lé230-2
Beryllium mgsL 6010 < 0,0010 | 0.0010 0.0050 u 08-FEB-96 | 33572 L6230-2
Cadmium mg/L 6010 | < 0.0010 | 0.0010 | 0.0050 u 0B-FEB-96 | 33572 | L6230-2
Cheomium ma/L 6010 0.0094 0.0010 0.010 8 0B-FEB-96 | 33572 1.6230-2
Cabatt ma/L 6010 < 0,0010 | 0.0010 0.050 u 08-FEB-96 | 33572 L6230-2
Copper mg/L 6010 0.0021 ¢.0010 0.025 B 08-FEB~96 | 33572 L6230-2
Lead mg/L &010 < 0.0010 { 0.0010 0.0030 u 08-FEB-96 | 33572 L6230-2
Manganese mg/L 6010 < 0.0010 | 0.0010 0.015 u 08-FEB-96 | 33572 L6230-2
Selenium mg/L 6010 < 0.0030 | 0.0030 0.0050 u 08-FEB-96 | 33572 L6230-2
Silver mg/L 6010 < 0.0010 | 0.0010 0.010 u 08-FEB~96 | 33572 L6230-2
Thatlium mg/L 6010 < 0.0030 | 0.0030 0.010 u 08-FEB-9& | 33572 L6230-2
Vanadium mg/L 6010 0.024 0.0010 0.050 B 08-FEB-96 | 33572 L6230-2
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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 { | Result | ‘ot |'E e pate | ‘tas. | AS.
RN L R TSR MRNREIN'S NN A Analyzed jBatch 10 Sample 10,
ALUMINUM, TOTAL mg/L 6010 0.040 0.027 0.20 B 12-FEB-96 | 33170 1.6263-3
CALCIUM, TOTAL ma/L 6010 40. 0.013 5.0 12-FEB-96 { 33170 L6263-3
IRON, TOTAL mg/L 6010 0.032 0.0050 0.10 B 12-FEB-96 | 33170 L6263-3
MAGNESIUM, TOTAL ma/L 6010 1. 0.041 5.0 12-FEB-96 | 33170 L6263-3
NICKEL, TOTAL myg/sL 6010 < 0.014 0.014 0.040 u 12-FEB-96 | 33170 L6263-3
POTASSIUM, TOTAL mg/L 6010 5.3 0.40 5.0 12-FEB-96 | 33170 L6263-3
SODIUM, TOTAL mg/L 6010 17. 0.040 5.0 12-FEB-96 | 33170 L6263-3
ZINC, TOTAL ma /i 6010 0.0087 0.0030 0.020 B 12-FEB-96 | 33170 L6263~3
Antimony ma/L 6010 < 0.0020 | ©.0020 0.060 u 038-FEB-96 | 33572 L6263-3
Arsenic ma/L 6010 0.0064 0.0020 0.010 B 08-FEB-96 | 33572 L6263~3
Barium mg/L 6010 0.024 0.0010 0.20 B 03-FEB-96 | 33572 L6263-3
Beryltium ma/L 6010 < 0.0010 | 0.0010 0.0050 u 08-FEB-96 | 33572 1.6263-3
Cadmium mg/L 4010 | < 0.0010 | 0.0010 | 0.0050 u o8-ree-96 | 33572 | L6263-3
Chromium mg/L 6010 0.031 ¢.0010 0.010 08-FEB-96 | 33572 L&6263-3
Cobalt mg/L 6010 < 0.0010 | 0.0010 0.050 U 08-FEB-96 | 33572 L6263-3
Copper ma/L 6010 0.0019 0.0010 0.025 B 08-FEB-96 | 33572 L6263-3
Lead ma/L 6010 < 0.0010 | 0.0010 0.0030 u 0B-FEB-96 | 33572 L6263-3
Manganese mg/L 6010 < 0.0010 | 6.0010 0.015 u 08-FEB-96 | 33572 L6263-3
Selenium mg/L 4010 < 0.0030 | 0.0030 0.0050 u 08-FEB-96 | 33572 L6263-3
Silver mg/L 6010 < 0.0010 | 0.0010 0.010 u 08-FEB-9§ 33572 L6263-3
Thallium mg/L 6010 < 0.0030 | 0.0030 0.010 u 0B-FEB-96 | 33572 L6263-3
Vanadium ma/L 6010 0.016 0.0070 0.050 B 08-FEB-96 | 33572 L6263-3
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID:

BOGZS9 Date Collected: 17-JBN-96
Matrix: Filt H20 Date Received: 19-JAN-96
Percent Solids: N/A
tonstituent . * dnits® | Wethod .| Result | Ibt | ROL | Data |Bilutien). Pate | ras | Tust
o ~-,“‘7-.;" e SE IR . Qqalf o Lyzed. Batch‘lnlsg@pte iD:
POTASSIUM, DISSOLVED mg /i 5.4 0.40 5.0 1 05-FEB-9§ 33172 L.6230-12
SODIUM, DISSOLVED ma/fL 60610 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/fL 6010 < 0,0070 | 0.0070 0.20 U 1 01-FEB-96 | 33573 L&230-12
Antimony mg/L 6010 < 0.0020 | 0.0020 0.060 u 1 01-FEB-96 | 33573 L6230-12
Arsenic mg/L 4070 0.0092 0.0020 0.010 B 1 01-FEB-96 | 33573 L6230-12
Barium ma/L 6010 0.020 0.0010 0.20 B 1 01-FEB-96 | 33573 L.6230-12
Berytlium mg/L 6010 < 00,0010 | 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 ma/L 6010 30. 0.0050 5.0 1 01-FEB-96 | 33573 L6230-12
Chromium ma/L 6010 0.0068 0.0010 0.010 B 1 01-FEB-9% | 33573 16230-12
Cobalt mg/t &010 < 0.0610 | 0.0010 0.050 u 1 01-FEB-96 | 33573 16230-12
Capper 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 B 1 O1-FEB-9§ 33573 L6230-12
Lead mg/L &£010 < 0.0010 | 0.0010 0.0030 u 1 01-FEB-96 | 33573 L&6230-12
Magnesium mg/L 6610 7.9 0.010 5.0 1 01-FEB-96 | 33573 L6230-12
Manganese ma/L 6010 < 0.0010 | 0,0010 ¢.015 u 1 01-FEB-96 | 33573 L6230-12
Nickel mg/L 6010 < 0.01M 0.011 0.040 U 1 01-FEB-96 | 33573 L&230-12
Selenium mg/L 6010 < 0.0030 | 0.0030 0.0050 u 1 01-FEB-96 | 33573 L6230-12
Silver ma/L 6010 < 0.0010 | Q.0010 0.010 u 1 01-FEB-96 | 33573 16230-12
Thallium mg/L 6010 < 0.0030 | 0.8030 0.010 u 1 01-FEB-96 | 33573 16230-12
Vanadium mg/L £010 0.022 0.0010 0.050 B 1 01-FEB-96 | 33573 L6230~-12
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGZT1 Date Collected: 22-JAN-98

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

Percent Solids: N/A
Constituent "1 Units | Method. | Result “1'vata 1ot . ‘pate’ 7l aas, ]lLAs
‘ ‘ SE NI B Loocpauabod ot sl Ahalyzed iiBatch 1D {Samole 1D
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
ZING, DISSOLVED ma/L 4010 0.030 0.0030 0.020 1 05-FEB-%6 | 33172 L6263-12
Aluminum mg/L 6010 < 0.0070 | 0.0070 0.20 U 1 01-FEB-96 | 33573 L6263-12
Antimony mg/L 4010 < 0.0020 | 0.0020 0.060 u 1 01-FEB-96 | 33573 L6263-12
Arsenic ma/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 1.6263-12
Beryllium mg/L &010 < 0.0010 | 0,0010 0.0050 U 1 01-FEB-96 | 33573 L6263-12
Cadmium mg/L &010 < 0.0010 | 0.0010 0.0050 u 1 01-FEB-96 | 33573 L6263-12
Caicium 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 L46263-12
Caobalt 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 L&263-12
Iren mg/L 6010 0.015 0.013 0.10 B 1 01~FEB-9? 33573 16263-12
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 L&263-12
Nickel mg/l 4010 < 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 ma/L 6010 < 0.0010 | 0.0010 0.010 u 1 01-FEB-96 | 33573 L6263-12
Thatlium mg/L 6010 < 0.0030 | 0.0030 0.010 u 1 01-FEB-96 | 33573 L6263-12
Vanadium ma/L 6010 0.015 0.0010 0.050 B 1 01-FEB-?6 33573 L6263-12
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGZS8 LAL Sample ID: L6230-5

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

Matrix: Water Login Number: L5230

SDG: LK6230

1 oA Patamiat Units

Ac-228(Ra-228) 23-JAN-96 GAMMA SPEC LAL-0063_32661 5. 28. 45. pCi/L
Co-58 23-JAN-96 GAMMA SPEC LAL-0063_32661 2.5 7.4 9.2 pCi/L
Co-60 23-JAN-96 GAMMA SPEC LAL-0063_32661 2.5 4.0 11. pCi/L
Cs-137 23-JAN-96 GAMMA SPEC LAL-00&3_32661 7.9 7.5 11. pCi/L
Eu-152 23-JAN-96 GAMMA SPEC LAL-0053_32661 -3.8 . 7.2 49. pCi/L
Eu-154 25-JAN-96 GAMMA SPEC LAL-0063_32661 -13.8 7.7 44, pCi/L
Eu=-155 23-JAN-96 GAMMA SPEC LAL-0063_32661 4a 11. 18. pCi/L
Fe-59 23-JAN-96 GAMMA SPEC LAL-0063_32661 -0.4 8.7 18. pCi/L
Pb-212 23-JAN-96 GAMMA SPEC LAL-0063_32661 -3. 12. 17. pCi/sL
Pb-214(Ra-226) 23-JAN-96 GAMMA SPEC LAL-0063_32661 60, 17. 23. pCi/L
Ra-226(GAMMA) 23-JAN-96 GAMMA SPEC LAL-0063_32661 80 130 190 pCi/L
Ru-106 23-JAN-96 GAMMA SPEC LAL-0063_32661 0 4. 76. pCi/L
U~235(GAMMA ) 23-JAN-96 GAMMA SPEC LAL-0063_32661 14. 32. 46, _ PLi/L
Gross Alpha 15-FEB-96 GR ALP/BETA LAL-0060_33771 2.3 1.7 2.4 c pCi/L
Gross Beta 15-FEB-96 GR ALP/BETA LAL-00560_33771 4.1 1.5 2.2 =-pCi/L
Total radio-strontium 20-FEB-96 SR-90 LAL-0196_33745 -0.03 0.59 1.0 pCisL
U-233/4 12-FEB-96 U-ISOTOPIC LAL-0108_325673 1.59 0.3 0.12 pCi/L
u-235 12-FEB-96 U-1SOTOPIC LAL-0G108_32673 0.143 0.089 0.039 pCi/L
u-238 12-FEB-96 U-1SOTOPIC LAL-0108 32673 1.40 0.29 0.087 pCi/L
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LOCKHEED AMALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHYEL-HANFORD)

.Datamizty . Units,

Client Sample ID: BOGZS8 LAL Sample ID: L&230-11
Date Collected: 17-JAN-96 Date Received: 19-JAN-96
Matrix: Water Login Number: L6230
SDG: LK&230
" Fenstitlignt. Ratohi ALYV
c-14 24-JAN-96 C-~14 LAL-0209_326560 370 110 100
H-3 29-JAN-96 TRITIUM(H3) LAL-0066_32671 1040 230 200

pCi/L
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:

Matrix:

SbG:

- CEnSE e

22-JAN-96

Water

LK6230

i

LAL Sample [D: L&6263-5

Date Received: 24-JAN-96

Login Number:

L6263

L7 Datagiial v Units.

Ac-228(Ra-228B)
Co-58

Co-60

Cs~137

Eu-152

Eu-154

Eu-155

Fe-59

Ph-212
Pb-214(Ra-2256)
Ra-226(GAMMA )
Ru-106
U-235(GAMMA)
Gross Alpha
Gross Beta
Total radio-strontium
u-233/4

U-235

u-238

26-JAN-96
26-JAN-96
26~ JAN-96
26-JAN-95
26~ JAN-96
26~ JAN-96
26~ JAN-96
26-JAN-96
26-JAN-96
26-JAN-96
26-JAN-96
26~ JAN-96
26-JAR-96
13-FEB-96
13-FEB-96
12-FEB-96
12-FEB-96
12-FEB-96&
12-FEB-96

GAMMA
GAMMA
GAMMA
GAMMA
GAMMA
GAMMA
GAMMA
GAMMA
GAMMA
GAMMA
GAMMA
GAMMA
GAMMA

SPEC
SPEC
SPEC
SPEC
SPEC
SPEC
SPEC
SPEC
SPEC
SPEC
SPEC
SPEC
SPEC

LAL-0063_32929
LAL-0063_32929
LAL-0063_32929
LAL-0063_32929
LAL-0063 32929
LAL-0063_32929
LAL-0063_32929
LAL-0063_32929
LAL-0063_32929
LAL-0063_32929
LAL-0063"32929
LAL-0063_32929
LAL-0063_32929

1

GR ALP/BETA LAL-006D_32664
GR ALP/BETA LAL-0060_32664

SR-90 LAL-0196 32666

U-ISOTOPIC LAL-0108_32673
U-1SOTOPIC LAL-0108_32673
U-1SOTOPIC LAL-0108_32673

16. 46.
6.5 7.9
4.7 9.8
8.2 11.
7.9 51,
1. 45,
7.0 19.
7.3 18,
12. 16.
18. 20.
130 190
49, 67,
17. 43.
1.4 2.4
1.5 2.2
0.80 1.4
0.30 0.13
0.16 0.10
0.30 0.091

m|m

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCisL
pCi/L
pCi/sL
pCi/L
pCisL
pLisL
pCi/L
pCi/L
" ptist
- pCifL
pCi/L
pCi/L
pCi/L
pCi/L

Page 2
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01}
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGZTOD LAL Sample ID: L6263-11
Date Collected: 22-JAN-96 Date Received: 24-JAN-96
Matrix: Water Login Number: 16263
SDG: LK&230

S DEtEGEEL . Uhits)

c-14 01-FEB-96 C-14 LAL-UZO?_-329‘!T 390 110 100 pei/L
H-3 29-JAN-96 TRITIUMCH3) LAL-0066_32671 1720 270 200 pCi/L

Page 4 00 0072



Radioactive Source Test Report

Modei No.:  NA Radicisotope: U-232 Neminal activity: 10 kBq
Product Code No.: 92/232/19 -

Description: U—232 alpha tracer solution Capsule: NA

ANS] Classification  NA Special Form Certificate No.:  NA

Classifications are based on the testing of specimen sources and give the levels expected from production sources.

Recommendead working life: NA
See other side for explanation -
iuroe Measurement Leakage test Contamination
rial test
number g-ziz .
ctivity ' date type type type
Concentratio :
kBq /g See other side for description of tests
date passed date passad date passed
AE 5292 2,04 £ 0.02 12 June 1981 NA NA NA
Notes - 5 ml (nominal) tracer solution of Uranium-232/Th-228 Solution in 2 M HN03
Th~-228 Activity ratid 1.00 % 0.0l on Il 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 NATTONAL 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 (BIFPM).

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

Amaecham Order Noo: 66610

Signed: W%—' Date: November 8, 1991

Michael Snyder, Product Manager

2636 South Clearbrook Drive, Arf ights, IL 60005

25 S oo D, wgon s mersham
Amersham Canada Limited

1166 South Sarecs Foad Wost, Oakvile, ONT L6L 5T7 14416) BLT-1166 . 000096

Toil Froe: 1800} 387-7160 (Ont/Cuebec) / 1-/800) 3877146 frmat of Clanacind




Mogso o /(0495 Oy et  afsfex

CALIBRATION OF U~232

2 mL of U-232 at 6635 dpm/mL (91-225-36-1, AA0078) was run
through the AG1-X8 column in 9 M HCl for removal of daughter
products. U-232 was stripped off with 0.5 M HCl at the end of the
procedure. This solution was taken down to dryness. It was then
brought up in 2 M HNO; to 500 mL. Calibration of this tracer was -
performed with 0.5 mL U-238 (11.42 pCi/mL, 94~677-71-1) and sanples
were counted for 10 hours.

ﬂwggﬁﬁij:u

CHILD ID U-232 GROSS U=-238 GROSS CALCULATED U~232
COUNTS per 1.0 mL | COUNTS VALUE IN pCi/mL
1100385 2187 2606 89.60
U2100395 2188 2619 9.55
U3100395 2178 2558 9,72 ﬂ
U4100395% 2204 2428 10.35 1
(5100395 2129 2462 9.88
U6100395 2026 2476 9.35
9.74 pci/mL + i
0.35 pCi/mL
_
The value calibrated for this tracer was 9. 74 pCi/mL with a
precision of * 3.6%. ﬁ&g [0-3-95
-39
U-232 Logbook Reference # 94-677-84-1  £AP: (0-3-15

ﬁnp dd&

Q¥ W1
[ 0/4'(1 | Continued on Page .

Read and Understood By 000098

0

Signed Date U Signed Date




f%} National HInsgtitute of Standards & Tectnology

AASBO4
8/19/93

Certificate

Standard Reference Material 4321B
Alpha-Particle Solution Standard

Radionuclide
Source identification

Source description

Source mass

Solution composition

Uranium concentration
Reference time

Radioactivity concentration

Overall uncertainty

Measuring instrument

Half life

Natural Uranium

SRM 4321B

Liquid in 5-mL flame-sealed glass
ampoule

Approximately 5.3 grams

Natural uranium in 1-molar nitric
acid

0.01998 g g
1200 EST JYanuary 1, 1992

U-238: 246.7 Bq g
U-235: 11.35 Bq g*
U-234: 237.6 Bq g*

U-238: 0.87 percent ¥ *
U-235: 0.96 percent
U-234: 1.86 percent

Mass spectrometer, silicon surface-barrier
detector, and 4m(a+pB) liquid-scintillation
counter &

U-238: (4.468 + 0.005) x 10° years @
U-235: (7.037 = 0.011) x 10° years
U-234: (2.454 = 0.006) x 10° years

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

Gaithersburg, MD
February, 1992

William P. Reed, Chief
Standard Reference Materials Program

000099
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NOTES

Individual uncertainties have the significance of one standard deviation of the mean, or
an approgimation 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.

ERTAINE X
a) uranium assay of SRM 960 0.02 0.02 0.02
b) uranium atom ratio 0.01 0.07 0.50
¢) 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 uncertainty 0.87 0.96 5‘

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 Nationai 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 4mr(a+8) liquid-scintiliation counting. The values
that we recommend for the U-234/U-238 atom ratio and alpha-particle-emission-rate ratio
in SRM 4321B are (529 = 0.02) x 10" and 0.963 = 0.003, respectively. (See the
Information for Users of SRM 4321 and SRM 4321B, Natural Uranium Solution.)

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

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

SRM 4321B
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ta Nnatahook No. '7! 7’ 2 - 1"i' “‘Zr—
ST
w_g.gi- ISOTOPE WEIGHT DILUTION RECORD g%/ : ‘fﬁ
~
5

isotope: M— 238 Vendor: N ] 5T
- . - : : : -
Total Received Activity:__~1307 346 Vendor ID ‘i Al B ‘er

Wt. Received:_=S, 3 g NIST Traceab N Cort. #_S&m-432] 8 _l
Activity in Units/g:__ 24 6. T 64\,, | % Reference Date:_JaN 1, 1432 :__E
Activity converted {dpm/g):___[ "\; 202 dpm/g Receive Date: ﬁ% 18, 1993 -
Halflife (Yrs or days) t% = 4.4 7 X!Oq !'{r's * Recelver's Name: :
PRIMARY DILUTION: Balance wt. check done (st -
a: Source activity: ] L“,. RO dpm/g * {if t% = <100yr dscay to prep. date) -
b: Wt. of Source transfered: 5.23707 g -

Diluent used: | M Ha 03 -
c: Total diluted weight: / 232,03 g -
d: Activity of dilution (a*b/c): 58713 domig T £ 877 p T
e: Calculated density of solution: .09 g/mL ;ﬁ@n, z 1‘!'0”.1 %%? g/mL) :

180uL W e head pPrepured

f: Activity by volume = (d*e): (04,3 dpm/mL ,,i Hass Soluhro -

Dilution Log Book 1D: AAL_'- 93 - ,@47.4" /"l - | -

Preparation Date: &&QZ LK) Preparer's Namae. fa»::‘pwg-c-.*,—/

SECONDARY OR WORKING LEVEL DILUTION fan _check done { A a

Log Book ID of source being diluted: gz - 4714 ~14 -/ -

a: Source activity: 587.13% dpm/g * if t% = <100yr decay to prep. dats) _
b: Wt. of Source transfered: Q.60%18 0 -
Diluent used: } M H f\\ 0= | °
¢: Total diluted weight: [A5.2) g r
d: Activity of dilution {a*b/c)h: 1. 23 dpmig = 0 87% U228 -
e: Calculated density of solution: [.0a.92 g/mL . HNc;: %—-.1,—.'-1‘%‘1&;1: L0007 g/ml) -
f: Activity by volume = (d*e}: 12 s S q dpm/mL L 4 % 7 -23% i
Dilution Log Book 1D:_9 3~ 5474 - 14 - SL k"' A Y )
. . !
Pre;farer s Namae: ﬁ\,\)@. Preparation Date: %’t"g ? 000191
Reviewed By : Raview Date; -

[




Notebook No, — 71
PROJECT u ~ 23 8/ —_—

Ccontlnued From Page

. ™
|. . - - . - N - - - - - . . . . - - - -

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information
Isotope: u - 2 3 gf
Parent Barcode Number AA QPD ‘+
- Vendor or Certificate 1.D, # of Parent Standard: N\
LA
) Diluted Source Logbook I.D. #: ?3 “47 d - |4 - j C\"‘\ N
- -+ || Balance Verification?: 'ﬂ{,ﬁ
17)
5 Diluent Used: IH H’)‘Jd_}
!, - i -
T Dilution
i *Diluent: 1M HND«
e T /
#*Density of diluent {g/ml): /‘U A
a: Parent Specific Activity: 2 72 e ‘pc /M,Q_,
b: Amount of Source Transferred: é 0 é ‘]‘ ?)
¢: Total amount of Dilution: ] "“l 5 17 g ]
k R
R V5 g
‘50@: i3 Rd: Total Volume of Dilution: /\j/ A
' A0
o :g ~§ e Activity of Dilution  {a * b /c): N /A
v BRE" BE Activity of Dilution (a * b/ d): 1. 42 p(s }h‘lﬂ
£ ? Dilution Logbook 1.D. #: 7’4 ~ @7 - ql—' )
[T e A
LN P
I i /
‘f...; § ¥ Prepared By: % a)m/ Preparation Date: 7 - [ 45
‘:{2:,‘; ﬁewewed By: Q__..\ 0. h/\, 0 Review Date: 7hvtias ®
L : "W el s
E ﬂﬂ GMuent remains unchanged {rom the diluent used for tha dilution soutce, then a weight dilution of a volume unit source
-:"1 be 1tdormad without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary. |
iy . ——00010R.
R rq”‘ " Stgned Date Signed ' e
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National Institute of Standardg & Technologp

Certificate

Standard Reference Material 4321B
Alpha-Particle Solution Standard

Radionuclide”

Source identification

Source description

Source mass

Solution composition

Uranium concentration

Reference time

Radioactivity concentration

Overall uncertainty

Measuring instrument

Half life

Natural Uranium
SRM 43218

Liquid in 5-mL flame-sealed glass
ampoule

Approximately 5.3 grams

Natural uranium in i-molar nitric
acid

0.01998 g g*
1200 EST January 1, 1992

U-238: 246.7 Bq g*
U-235: 11.35 Bg g°
U-234: 237.6 Bq g*

U-238: 0.87 percent @ *
U-235: 0.96 percent
U-234: 1,86 percent

Mass spectrometer, silicon surface-barrier
detector, and 4+r(a+p) liquid-scintillation
counter @

U-238: (4.468 = 0.005) x 10° years &
U-235: (7.037 = 0.011) x 10° years
U-234: (2.454 = 0.006) x 10° years

This standard reference material was prepared in the Physics Laboratory, 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

AAoBO4

8/19/93
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NOTES

o 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.

—_ - =
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 0.25 025
d) gravimetric measurements 0.10 0.10 0.10
e} half life 0.11 0.16 0.24
Combined uncertainty 029 W
x3 x3 x3
i e a—
_____=Overall uncertainty 0.87 0.96 1.86

@ 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 4m(a+g) 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.)

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

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

SRM 4321B

000104




Nntahook No., Li7 Z - .”""

D _
Reviewed By : EIE‘PA) fA 2! | F Review Date: 8’”' 000105

1A
?——-
. AAa80Y
JA 1ISOTOPE WEIGHT DILUTION RECORD
Isotope: LL— 23 & Vendor: N'S_J': Pad ((/—
s
Total Received Activity:__ ~1307 346 Vendor ID: ﬂ %l ﬁ ‘ép_ .
Wt. Received: 5,3 g NIST Traceab@Lﬂ Cert. # _SRm-432]1 8 ]
Activity in Units/g: 2 : & Reference Date:_JAN !, 14342 —
Activity converted {dpm/gi: / ‘_‘l \ 802 dpm/g Receive Date: ﬁ% 19, 1993 1
Halflife (Yrs or days} t¥%: = H.4 7 MQ !P:g, * Receiver's Name:
FRIMARY DILUTION: Balance wt. check done {_«f” ]
a: Source activity; ] "'l; RO dpm/g * Gf t% = <100yr decay to prep. data) “
b: Wt. of Source transfered: H5.23707 g ]
—_—
Diluent used: LM RBA 02 -
c: Total diluted weight: / 3 Q .03 g 7 -
g _—
d: Activity of dilution {a*b/ck: 5 8 7.13 dpm/g I ¢ ' 74
= 1.0.19.2 JaL -
g: Calculated density of solution: l. 0 9\‘7_11 g/mbL @ ?ﬁﬂ g/mL) _
jdduLﬂc-a_A.I propured
f: Activity by volume = (d*e): (204, 3 dpm/mL by € lchya -
Dilution Log Book 1D:_AAL = 93— 474~ |4~ ~
Preparation Date: é&g[ﬂ_’& Preparer's Name._[ 8 ~S i o-fetor " -
Q) -
SECONDARY OR WORKING LEVEL DILUTION Balan . check done { ¥~ -
Log Book 1D of source being diluted:__ 93 = B¢ 74 —14 -] ) N
a: Source activity: 581.1% dpmig * Gf t% = <100yr decay to prep, date) _
b: Wt. of Source transfered: 2.60%18 g -
Diluent used: M H ’\\ V] 3 | -
c: Total diluted weight: 125,20 g )
+ 0.81% U-228 i
d: Activity of dilution {a*b/c): | . X3 dpmig =~ .
N> r.ea12
e: Calculated density of solution: o922 g/mi HNOs =.3:+754 & .0007 g/mL) -
f: Activity by volume = {d*e): 1. 81 dpm/imL L 3% U-228 )
Dilution Log Book ID: 93- Q‘}Jq - 14 - él k N A Y
Preparer’s Name:__( -2 Preparation Date; ?.:10/ 95 !




SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number

Diluted Source Loghook 1.D. #:
Balance Verification?:

Diluent Used:

(U-238
AL TS Y

Vendor or Certificate 1.D. # of Parent Standard:

P-4 -14 -/
AL
o
(M _HNO3

Dilution

*Diluent:

* Density of diluent (g/ml):
a: Parent Specific Activity:

b: Amount of Source Transferred:

¢: Total amount of Dilution:

d: Total Volume of Dilution:

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

Dilution Logbook 1.D. #:

Prepared By: [

Reviewed By:

e: Activity of Dilution {3 *b/ch

| H HNO3
N/ g
4 =
202.2/  scis pCi/us
6.0185 4
(52-13 4
A /A txp. 2578
Nyﬂ pCilg
l0.77 pCifm

9 -(17- 75 - |
Preparation Date: 2 - .5/"26

Revievy Date:

'tf the diluent remains unchanged from the diluent used for the dilution source, then a weight ditution of a volume unit source
can be performed without a density conversion, If the diluant changes, a weighted proportion density conversion is necessary.

000106




326611.XLS

Client Bechtel
Cliant 1D BOGZS8
Filename 326611.CHN
LAL parent ID 32661DUP1
Batch 6332661
Live Time 10800
Datactor 1
Geometry N
Aliquot { gms/i.) 0.49
Count date 1/23/96 9:50
Collection Date 1/17/96
deita T to midpoint of count 6.5 -0.01537
Efficiency data file N194

Background, Library files

WwBKG1019

Niclide = C L keV ontéfsee. - %err - : " o B
Ra-226 - . . . . 186.1 0.012089 b.b 0.00273 86.30 {.055308 5 0.0356
U7235 : 186.7 0.012089 h.5 0.00273 86.30 0.055389 b 0.575
S 143.8 0.002217  26.9 -0.00203  109.57 0.063815 5 0.109
o i 163.3 0.000767  73.3 0.00377 56.36 ___ 0.059981 5 0.05
Po-214{Ra-226) 351.9 0.002617  17.0 0.01516 13.59  0.03237 5 0.358
FAT 295.1 0.000892  53.0 0.00723 28.29  0.037986 5 0.185
Fe-59" 1009.2 .6.4E06  359.4  0.00008 669.93 0.011918 5 0.565
P S 1291.6 -4,7E-05 _ 430.6 _ -0.00040  122.84  0.010338 5 0.432
Co-68 . . .. - .- o 810.8 [0.000125  217.7 ___-0.00062 52.23 _ 0.015465 5 0.9945
Ac-228{Ra-228). 911.2 0.000981  31.7 -0.00063 _ 179.94  0.014001 5 0.266
s T L 969 0.000417 __ 61.6 -0.00079 75.22  0.013285 5 0.1617 |
Pb-212 . . - 238.6 0.005517  10.4 0.00231 88.35  0.045721 5 0.4365
NI AT 300.1 0.00025 172.2  -0.00368 19.65 _ 0.037416 5 0.03344
1332.5 0.0002 106.1 0.00059 121.80  0.010051 5 0.999
1173.3 8.336-06 2753.2  0.00138 58.50 0.011258 5 0.999
661.7 20.00027 _ 122.8 __ 0.00182 49.39  0.018405 5 0.8521
105.3 0.000964___ 60.8 0.00026 808.66___ 0.06833 5 0.218
1408.1 0.000225  75.7 0.00004  1884.08 0.009557 5 0.212
344.3 8.336-06  5266.9  -0.00022  320.35  0.033022 5 0.27
— 723.3 7.22E-05  395.6  -0.00162 29.76  0.017049 5 0.197
1004.8 -0.00073  33.9 -0.00201 30.50 0.012878 5 0.176
1274.5 -8.1E-05 2385  0.00014  316.23 0.010462 5 0.355
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




326611.XLS

Client Bechtel
Client ID BOGZSS
Filename 326611.CHN
LAL parent ID 32661DUP1
Batch 6332661
Live Time 10800
Datector 1
Geometry N
Aliquot { gms/L} 0.49
Count date 1/23/96 9:50
Collection Date 1/17/96
deita T to midpoint of count 6.5
Efficiency data file N194

Background, Library files

Nocigs

WBKG1019

R : CoL By PG - Pt e facter s EERCH
Ra-226 - . . 186.1 1.408183 7759375 187.08 1.00000 77.59 67.08
U-235 185.7 0.08569 4.716205  11.37 1 4.716 4.08
N 143.8 -0.292052 -16.09266 47.48 1 -16.093 17.65
: T 163.3 1.257186 69.27352  93.51 1 69.274 39.19
Ph-214{Ra-226) . - 351.9 1.308313 72.09069 19.99  1.000008  72.091 10.44
© 295.1 1.028213 56.65665 37.37 1.000008 56.657 16.28
Fe-59 - 1099.2 0.011459 0.631408 15.46  1.104598  0.697 4.67
R 1291.6 -0.089842 -4.950491  24.23  1.104598  -5.468 6.72
Cob8 -~ 810.8 [-0.040236 -2.217086 _ 8.66 _ 1.065441  -2.362 1.24
Ac-228{Ra-228) . . 911.2 -0.170241 -9.38063  48.23 1.002139  -9.401 16.92
Pl Al o 969 -0.366381 -20.18833 83.35 1.002139 -20.232 15.25
Pb-212 238.6 0.115618 6.37081 14.86 1 6.371 5.64
300.1 -2.93798 -161.8887 199.43 1 -161.889 32.83
- 13325 0.058463 3.221431 9.78  1.002335  3.2290 3.94
1173.3 0.122749 6.763707 856  1.002335 6.7795 3.98
661.7 0.116111 6.39797 9.75 1.00041 6.4006 3.18
105.3 0.017135 0.944187 18.17 1.002482  0.247 7.654
1408.1 0.018433 1.015676 55.94  1.000968 1.02 19.15
344.3 -0.025166 -1.386716 _ 25.26 _ 1.000968 -1.39 4.45
723.3 -0.453404 -24.98347 49.04 1.001446  -25.02 7.55
1004.8 -0.885124 -48.77216 58.17 1.001446  -48.84 15.10
1274.5 0.037395 2.060546 23.55 1.001446 2.06 6.53
621.8 -8.10E-03 -4.46E-01 7.90E+0t% 1.01226  -0.4517 23.02

1050.1 -2.67E+00 -1.47E+02 7.47E+02 1.01226 -148.8335 113.01 756.60

Page 3




326611.XLS

Client Bachts!
Client ID BOGZS8
Fitename 326611.CHN
LAL parent ID 32661DUP1
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
T 0 et TR Countmg EERT
S - TE T Ervof
Nuclide- " keV- bCifI:- P
Ra-226 . 186.1 133.93 . 187. 08
U-235 185.7 8.14 4,72 11.37
C 143.8 1.70 -1.70 47.48
o ) - 163.3 93.51
Pb-234iﬂaf2_26) R 351.9 16.56 67.59 17.57 19.99
S - 295.1 37.37
Fe 59 1099.2 3.17 -1.31 1.67 17.08
S 1291.6 26.76
Co 58 S ee 810.8 | 2.47 -2,36 2.48 9.12
Ac 228(Ra~228) 911.2 21.34 -15.38 22.66 48.34
269 83.563
Pb-212 238.6 2,44 6.37 11.28 14.86
R 300.1 -161.89 65.65 199.43
1332.5 5.26 4.98 5.60 9.81
. TR 1173.3 8.58
Csl37: »ovm i 661.7 6.32 6.40 6.35 9.76
Eu-1656 ..o oo 105.3 15.31 0.95 15.31 19.22
Eu—~152, w e 1408.1 7.99 -1.27 8.66 56.00
et T 344.3 _ 25.29
Eu 1541; st ane o n 723.3 5.66 -13.32 9.39 49.11
. 1004.8 58.25
1274.5 23.58
621.8 9.65 -6.366 45.123 79.93
1050.1 756.60

Page 4




326614.XLS

Client Bechtel
Client ID B0OGZS8
Filenamse 326614.CHN
LAL parent ID LB230-5
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 111796
delta T to midpoint of count 6.5 days
Efficiency data file N294
WBKG2019 whe v94093

Background, Library files

Nuciidé

v

Ra-226 _ . 186.1 5 84E+05 372 250 168 0 0155093 10.9
u,.235 , 185.7 2.57E+ 11 372 250 168 0.0155093 10.9
i“ e 143.8 —~257E+4+4—- 288 179 39 0.0036111 45.8
163.3 2.57E+11 327 149 37 0.0034259  43.7
be21 4(Ra—226} 351.9 5.84E+05 704 245 170 0.0157407 10.5
« 295,1 5.84E+05 591 171 94 0.0087037 _ 16.8
fe-59 1099.2 451E+01 2198 17 -1 -4.63E-06 1174.7
1291.6 4.51E+01 2583 15 1 9,259E-05 538.5
Co 58 e 810.8 7.086+01 1622 33 9 0.000787  89.2
Ac~228{na-228; 917.2 2.10E+03 1822 48 15 0.0014236 58.4
969 2.10E+03 1938 39 9 0.0008333 92.3
238.6 B.11E+12 478 171 62 0.0056944 272
300.1 5.11E+12 600 68 6 0.0005556 _190.0
00-60 1332.5 1924 2665 25 10 0.0009259 63.2
. 1173.3 1924 2347 15 5 0.0004167 _ 112.2
| Cs-137-‘ 661.7 10950 1324 79 24 0.0022531 47.5
Eu-155 105.3 1810 211 132 11 0.001034 142.4
Eu-152 1408.1 4,64E+03 2816 11 -2 -0.000617  266.3
SRR - 344.3 4.64E+03 689 69 -2 -0.000201 546.4
Eu-1B4 - i 723.3 3.11E+03 1447 21 -9 -0.000864 76.8
el 1004.8 3.11E+03 2009 20 -1 -9.26E-05  640.3
o 1274.5 3.11E+03 2549 13 -8 -0.000741  72.9
Ru-106 621.8 368.2 1244 33 0 3.086E-05 2431.0
ol 1050.1 368.2 2100 21 0 0 0.0
©
(o}
> Page 1
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326614.XLS

Client Bechtel
Client ID BOGZS8
Filename 326614.CHN
LAL parent 1D L6230-5
Batch 6332661
Live Time 10800
Datector 2
Geometry N
Aliquot { gms/L) 0.49
Count date 1/23/96 9:561
Collection Date 1/17/96 -0.01587
delta T to midpoint of count 6.5
Efficiency data file N294
Background, Library files WBKG2019 _
Tt e e U mee e e n e TR e e de e e e e ET.. ..
o T Usig’ "~ ~:Sampla ..
Nuclide kKeV.. = . %arr cntsfsse - Bt - ey % Eff Branéh -
Ra-226 - - 186.1 0.012672 5.3 0.00284 82,95 0.G55571 5 0.035
U-235 185.7 0.012672 5.3 0.00284 82.96 0.055656 5 0.575
T 143.8 0.0027 21.8 0.00091 245,98 0.064542 5 0.109
S e 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
_..._., LR 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
P 1291.6 0.000117 164.8 -0.00002 2869.63 0.010402 5 0.432
Co-68 ... - 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
S : 969 0.000917 28.0 -0.00008 1242.33 0.013378 5 0.1617
Pb212 . e - 238.6 0.006642 8.7 -0.00095 224.66  0.0456856 5 0.4365
P : 300.1 0.000117 385.2 0.00044 342.93 0.03731 5 0.03344
1332.5 0.000175 121.8 0.00075 106.36 0.01011 5 0.939
1173.3 -.00023 106.2 0.00042 112.22  0.011335 5 0.999
661.7 -0.00062 52.3 0.00225 47.51 0.018483 [ 0.8521 |}
1056,3 -0.00044 1271 0.00103 142.39 _ 0.068697 5 0.218
1408.1 278E-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 |
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 0.3556
621.8 -0.00023 146.6 0.00003 2431.05 0.019492 b 0.0981
1050.1 -0.00051 46.4 0.00000 0.00 0.012487 5 0.0146
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326614.XLS

Client Bechtel
Client ID BOGZS8
Filename 326614.CHN
LAL parent ID L6230-5
Batch 6332661
Live Time 10800
Detector 2
Geomaetry N
Aliquot { gms/L) 0.49
Count date 1/23/96 9:51
Coliaction Date 1/17/96
delta T to midpoint of count 6.5
Efficiency data file N294
Background, Library files WBKG2019
: : - N * : . Corrected
, . j : MDA Decav Co" cted - -
Nuclide - keV - B4 BCIL - pC:fL - factot - BCI s pCifa
Ra-226 186.1 1 458639 80.37398  187.77 E 000008 80.37 66.80 187.77
U-235 185.7 0.0886062 4.884902 11.41 1 4.885% 4.06 11.41
2 143.8 0.12951 7.13625 45.83 i 7.136 17.56 45,83
T 163.3 0.868282 47.84411 90.73 1 47.844 37.55 90.73
PbaZM{Ra-ZZB} 351.9 1.086468 59.86662 22.66 1.000008 59.867 10.44 22.66
R S 295.1 1.112381 61.29447 33.52 1.000008 61.295 15.67 33.562
Fa 59 R S 1099.2 -0,006827 -0.376193  15.88 1.104612 -G.416 4.88 17.54
T R 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
Ac~228iRa~228} 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 e 238.6 -0.0475 -2.617382 16.71 1 -2.617 5.88 16.71
o 300.1 0.351776 19.38359 162.32 1 19.384 66.48 162.32
00060 P A 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 codiiiia - 661.7 0.143059 7.882827 11.31 1.00041 7.8861 3.77 11.31
Eu-156.. . - 105.3 0.069041 3.804277 17.99 1.002482 3.814 5.434 18.037
Eu-152 R 1408.1 -0.096983 -5.343287  49.00 1.000968 -5.35 7.34 49.05
S e 344.3 -0.059425 -3.274423 24.62 1.000968 -3.28 4,10 24.64
Eu-154 IR 723.3 -0.308637 -17.00654  44.00 1.001446 -17.03 6.01 44,07
o 1004.8 -0.040564 -2.235161 48.16 1.001446 -2.24 14.33 48.23
R . 1274.5 -0.233867 -12.88656  33.77 1.001446 -12.91 5,32 33.82
-106;'_»’—:_: U 621.8 1.61E-02 8.89E-01 7.54E+01 1.012261 0.9003 21.89 76.35
T 1050.1 0.00E+00 0.00E+00 5.88E+02 1.012261 0.0000 0.00 595.06

22RO
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326614.XLS

Niiclide

Background, Library files

Client Bechtel
Client iD BOGZSS
Filename 326614.CHN
LAL parent 1D 16230-5
Batch 6332661
Live Time 10800
Detector 2
Geometry N
Aliquot { gms/l) 0.49
Count date 1/23/96 9:51
Collection Date 1117196
delta T to midpoint of count 6.5
Efficiency data file N294
WBKG2019

Ra-226 \ . .
U-_235 185.7 8.11 4.88 8.12 11 41
C 143.8 21.65 14.44 31.81 45.83
163.3 ~ 90.73
Pb-?.'! 4(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
Coss 810.8 [ 7.36 2.54 7.37 9.24
Ac°228!Ra~223) - 911.2 20.77 4,59 28.41 45.10
969 75.83
Pb 2?2 238.6 9.84 -2.62 11.76 16.71
300.1 19.38 132.96 162.32
CO-BO 1332.5 3.82 2.48 4.05 11.05
- 1173.3 . 7.19
Cs-137 S e 661.7 7.49 7.89 7.54 11.31
Eu-165 . 105.3 10.86 3.81 10.87 18.04
Eu~1 52, : 1408.1 6.97 -3.77 7.16 49.05
S S oL 344.3 24.64
El.k’l 54A_~_-{-43'-'\:5«5"6:;; S P 723.3 7.33 -13.82 7.67 44,07
S 1004.8 48.23
1274.5 it / 33.82
621.8 Wi, 76.35
2 1050.1 || Pleaf] 0450 2134 " gor.06
S T Bap 43.75
;; Page 4
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EG&G ORTEC OMNIGAM ( 33) I3.02.27 24-JAN-96 07:54:52 Page 1
Spectrum name: 326611.CHN

Sample description
Bechtel BOGZS8 32661DUP1 06332661 N .490 1/17/96 CS

Spectrum Filename: 326611.CHN

Acquisition information

Start time 23-Jan-96 09:50:51
Live tine 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: 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.

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 acguisition YES
Peaked background correction NO
Absorption (Internal) NO
Geometry correction NO
Random summing NO
kkkkkkkkkkk® UN I DENTTIFIED PEAK S UMMARY *kkkhkdks:
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTE!
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1 SIGMA ¥ keV NUCLIDE
e s s ma St T S e T e e e S e O e E e A S bty st sherls sl bt St el s
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 (

Channel
173.96
185.05
350.36
371.88
477.74
483.93
59¢.62
704.15
779.94

1022.27

1166.58

1218.85

2426.10

2815.30

33)

Energy Bac¢kground

86.97
92.52
175.17
185.93
238.87
241.96
295.31
352.08
389.97
511.15
583.30
609.44
1213.09
1407.69

201.
325.
99.
194.
159.
150.
126.
110.
34.
111.
45.
75.
4.
5.

" 8 Peak fails shape tests.

Analysis time

1.2 seconds.

I3.02.27
Spectrum

Net area
40.
203.
27,
172.
53.
44.
95.
184.
26,
142.
27.
194.
12.
11.

24-JAN-96 07:54:52

name: 326611.CHN

Cnts/sec
.004
.019
. 002
. 016
. 005
.004
. 009
. 017
. 002
.013
.003
.018
.001
. 001

Uncert
46.44
13.70
49,45
17.32
33.21
42,29
19.61
11.22
45,985
15.32
43.13
11.48
39.39
47.82

Page 2

FWHM Suspected

.746
1.071
.943
.982
.995
1.078
1.000
1.431
1.195
2.433
1.337
1.207
. 742
.680

PB=-214
TH-234
GD=-151
RA~226
PB-212
PB-214
PB-214
PB-214
BI-214
ANN-511
TL—-208
BI-214

BI-214

s

nn
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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-TN1l0223A
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 24.99KkeV
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
kkkkkkikkkdkk UNI DENTIVPFTIZETD PEAK S UMMARY *kdkkdhkhiii
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTEL
CHANNEL ENERGY COUNTS COUNTS CTs/SEC 1 SIGMA % keV NUCLIDE
s Sk et R s s 2ank S B T S e S T e e R el e D e S S e o Htt Tt B e e it adeds s
92.97 46.48 341. 139. .013 20,58 .965 PB=-210 ¢
126.85 63.41 347. 152. .014 21.63 .962 TH-234

000126



EG&G ORTEC OMNIGAM (

Channel
185.32
371.63
397.14
477 .50
703.78
986.16

1022.71

1323.64

1413.92

1496.85

1692.82

1909.98

2346.52

2466.70

2664.91

2920.27

Energy Background

92.65
185.81
198.57
238.75
351.89
493.09
511.36
661.84
706.98
748.45
846.43
955.02

1173.30
1233.39
1332.50
1460.18

33)

347.
208.
78.
173.
148.
36.
192.
97.
45,

s Peak fails shape tests.

Analysis time

- -

1.0 seconds.

I3.02.27 24-JAN-96 07:54:54
Spectrum name: 326612.CHN
Net area Cnts/sec Uncert
229. .021 12.65
138. .013 17.06
26. .002 43.17
74, . 007 25.24
49, . 005 45.72
25. .002 46.13
146. .014 22.07
1118. .104 3.38
28. .003 45.22
32. .003 37.67
30. .003 45.46
17. . 002 47.79
B39. 050 5.09
15. . 001 39.43
465, .043 5.02
25, .002 32.21

Page 2

FWHM Suspected

.932
1.016

.673

.950
1.523
1.479
2.281
1.415
1.088
1.316
1.099

.849
1.867
1.129
1.833
1.425

TH-234
U-235

RH-101
PB-~212
PB-214

nnnnae

ANN=-511
Cs8-137
AC-228 s

CO=-56

n

CO-60

CO-60
K-40 =]

00012



EG&G ORTEC OMNIGAM ( 33) I3.02.27 24-JAN-96 07:54:55 Page i
Spectrum name: 326613.CHN

Sample description
Bechte]l MBB 32661MBBl 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 enerqgy 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
kkkkdkkkkk** UNIDENTIFIED PEAK S UMMAR Y *kkkkkkkhks
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTEL
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1 SIGMA % keV NUCLIDE
i e e e e L A T S s S T R R s Tt R T R S e e e e ot P
48.89 24.52 100. 73. .007 22.70 .914 AM=-241 =
92.86 46.51 243. 70. .007  29.60 .543 PB-210 ¢
125.92 63.05 292. 100. .009  23.24 .724 TH-234 =

000128



EG&G ORTEC OMNIGAM ( 33) I3.02.27 24-JAN-96 07:54:55 Page 2
Spectrum name: 326613.CHN

Channel Energy Background Net area Cnts/sec Uncert FWHM Suspected
153,92 77.05 138. 62, . 006 35.19 .701 PB-214

=]
184.61 92.40 229. 279. .026 9.87 .881 TH-234 s
371.08 185.65 198. 72. . 007 34.23 .826 U-235
476.79 238.52 165. 46. .004 42.22 .664 PB-212 s
504.83 252.54 60. 35. .003 45.16 .800 TL-208 s
1021.62 511.00 83, 161. .015 13.41 2,254 ANN-511 s
1166.15 583.28 28. 39. .004 29.84 1.711 TL-208 s
1218.75 609.59 42. 35. .003 33.81 1.482 BI-214 =
s

2001.04 1000.82 16. 15. .001 45.70 1.184 PA-234M

s Peak fails shape tests.

Analysis time .9 seconds.

D e S ——— o — Y = T
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EG&G ORTEC OMNIGAM ( 33) I3.02.27 24-JAN-96 07:54:56 Page 1
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 systen
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/ 1.0CO00E+00 = 1.0000E+00

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 0.0000000E+00
Additional systematic error: 0.00C0000E+00
Background width: best method (based on spectrum).
Corrections Status Comments
Decay correct to date NO
Decay during acquisition YES
Peaked background cerrection NO
Absorption (Internal) NO
Geometry correction NO
Random summing NO
*kkkkkkkkk*kk* UN I DENTIVFIED PEAK SUMMARY #*kkkikihdi
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTEL
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1l SIGMA % XkeV NUCLIDE
L e e e e e e e e B M e S e e i L R s art St SETE SN SRUY BIN SRS SOV BT ST
48.91 24.53 82. 34. .003  38.42  1.329 AM-241 =
92.66 46.41 159. 76. .007 22,39 .546 PB-210 ¢
125.94 63.06 348. 111. .010  22.62 .743 TH-234 ¢
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EG&G ORTEC OMNIGAM (

Channel
153.79
167.29
184.67
371.33
476.45
482 .80
590.04
703.64

1020.91

1165.74

1218.34

2239,.63

3528.70

33)

Energy Background

76.98
83.74
92.43
185.78
238.35
241.53
295.16
351.97
510.65
583.08
609.38
1120.14
1764.83

217.
231.
226.
212.
116.
108.
62.
87.
130.
55.
87.
33.
5.

s Peak fails shape tests.

13.02.27
Spectrum

Net area
136.
48.
322.
g89.
55.
46-
109.
189.
145.
42.
161.
48.
40.

24-JAN~96 07:54:56

name: 326614.CHN

cnts/sec
.013
. 004
.030
. 008
. 005
. 004
.010
.018
.013
. 004
.015
.004
.004

Uncert
17.58
47.25

9.05
28.74
27.30
33.17
16.53
10.38
15.90
32.76
13.60
25.26
18.54

Page

FWHM Suspected

.890
.790
1.018
.938
.988
1.247
«977
1.130
2.728
1.248
1.326
1.777
1.599

000131

PB-214
TH=-228
TH-234
U=-235

PB~212
PB-214
PB-214
PB-214
TL-208
TL-208
BI-214
BI-214
BI-214

nnn
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££7000

329291 .XLS

Client Bechtel
Client ID BOGZTO
Filename 329231.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 { 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 N1384
WBKG1026 whe V94093
cooEET T B . Hand - T .
SO ©Chalfife ; © " Cdle Sample”  1sig -
Nuclide -~ - keV "~ {days) chnl ‘GROSS BKG - NET . NET" cnts/séc % err’
Ra-226 -. 186.1 5.84E+05 372 232 113 120 0.0110648 15.5
U-235 .. 185.7 2.67E+11 372 232 113 120 0.0110648 156.5
R ’ 143.8 2.57E+11 288 177 131 46 0.0042593 38.2
R s 163.3 2.57E+11 327 137 112 25 0.0023148 63.1
Ph-214{Ra-226} - 351.9 5.84E+05 704 317 72 245 0.02268562 8.1
e 295.1 5.84E+05 591 235 103 132 0.0122531 13.9
Fe-b9 1099.2 4.51E+01 2198 19 22 -3 -0.000293 202.6
BT 1291.6 4.51E+01 2583 19 18 2 0.0001389 402.8
810.8 7.08E +01 1622 28 29 -1 -0.000108 648.1
911.2 2.10E+03 1822 33 53 -14 -0.001285 69.1
969 2.10E+03 1938 28 22 6 0.0005556 117.9
238.6 5.11E+12 478 181 87 94 0.0087037 17.4
300.1 5.11E+12 600 81 20 -9 -0.000833 145.3
1332.5 1924 2665 12 14 -2 -0.000132 338.7
1173.3 1924 2347 10 20 -10 -0.00088 57.2
661.7 10950 1324 26 47 -21 -0.001914 41.2
15 105.3 1810 211 137 133 5 0.0004167 364.8
u-152 1408.1 4.64E+03 2816 17 12 5 0.0004938 100.4
S 344.3 4.64E+03 689 66 90 -24 -0.002207 52.4
u-154 723.3 3.11E+03 1447 34 28 6 0.0005556 131.2
= 1004.8 3.11E+03 2009 20 21 -1 -9.26E-05 640.3
Cn 1274.5 3.11E+03 2549 13 . 21 -8 -0.000741  72.9
Ru-1086 621.8 368.2 1244 30 50 -20 -0.001867 44.4
o 1050.1 368.2 2100 28’ 13 15 0.0014043  42.1




329291.XLS

Client Bechte}

Client iD BOGZTO

Filename 329291.CHN

LAL parent 1D 32929DUP1Y

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, Library fil WBKG1026

L LU TS gl "'t“;‘rﬁf,, e .'—7:"71‘.:::_5;-"‘, NET o NET L . R e

Pooer e : - WBKG  1sig- ~ " Sample . 1sig - 71 sigma

Nuclide .- - keV cnts/sac % err cnts/sec % err  Efficiency % Efferr Branch

Ra-226 -~ 186.1 0.011717 5.5 -0.00066  363.10 0.055308 5 0.035

U-235 = 7 18b.7 c.0131717 5.5 -0.00065 363.10 0.055389 [ 0.575

7 : 143.8 0.003283 18.9 0.00098 229,97 0.063815 b 0.109

S T - 163.3 0.000567 99.5 0.00175 116.83  0.059981 5 0.05

Ph-214(Ra:-226) < v wo . 351.9 0.0024383 17.9 0.02020 11.24 0.03237 5 0.358

RN AR 295.1 0.000619  82.1 0.01163 19.00  0.037986 5 0.185

Fe-b9 . 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-b8 - 810.8 | 0.000353 79.7 -0.00046 90.88 0.015465 5 0.9945
911.2 0.001015 30.0 -0.00230 25.37 0.014001 5 0.266

969 0.00055 50.4 0.¢0001 16778.11 0.013285 5 0.1617

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
1332.5 0.000175 1125 -0.00031 86.25 0.0100561 5 0.999
1173.3 0.000075 318.6 -0.00095 27.65 0.011258 5 0.999
661.7 -0.00054 63.3 -0.00191 41.25 0.018405 5 (.8521
105.3 -0.00035  162.1 0.00042 364.81 0.06833 5 0.218
1408.1 0.000186 86.3 0.00031 213.28  0.009557 5 0.212
344.3 -0.0001 430.1 -0.00221 52.38 0.033022 5 0.27
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
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

$LT000




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
Background, Library files WBKG1028
I R ;.;--,;-5i~; NP ST \ _ c e : :{ :_' ot BUCETRE . QO[recteQ
o _ MDA Decay Corrected “error . MDA”
Nuclide - .- - keV Bg - pCHL pCi/L factor =~ pCilk - 1sigma__~ pCilg
Ra-226 - . .. .. -. .- 186.1 -0.336739 -18.18393 152,70 1.000005 -18.18 66.03 192.70
U235 185.7 -0.020467 -1.106232 1.7 1 -1.10b 4.01 11.71
T 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
Pb-214(Ra-226)} 351.9 1.743298 94,1381 21.11 1.000005 94.138 11.68 21.11
295.1 1.65548 89.39592  36.53  1.000005  89.396 17.56 36.53
1099.2 -0.043544 -2.351362 17.30 1.073429 -2.524 5.12 18.58
1291.6 0.031099 1.6793563 22.63 1.073429 1.803 7.26 24,29
810.8 | -0.029961 -1.617909 9.56 1.046185 -1.693 1.54 10.00
911.2 -0.61738 -33.33853 5h3.52 1.001523  -33.389 8.63 53.60
969 0.002586 0.139656 63.52 1.001523 0.140 23.47 63.61
238.6 0.125037 6.751885 15.14 1 6.752 5.68 15.14
300.1 -0.666041 -35.9662 183.74 1 -35.966 52.29 183.74
1332.56 -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
661.7 -0.122015 -6.588825 10.34 1.000292  -6.5907 2.74 10.34
105.3 0.027972 1.51047 18.62 1.001767 1.513 5,521 18.651
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
723.3 -0.004962 -0.267962  44.50 1.00103 -0.27 16.35 44.55
ol 1004.8 -0.040852 -2.206002 50.15 1.00103 -2.21 14.14 50.20
QL 1274.5 -0.199441 -10.76979 31.29 1.00103 -10.78 7.88 31.32
o’ 621.8 -9.80E-01 -5.29€+01 9.07E+01 1.008717 -53.3787 23.85 91.54
E; 1050.1 7.76E+00 4.19E+02 4.6BE+02 1.008717 422.5725 179.29 472.37
n




328231.XLS

Client Bechtel
Client ID BOGZTO
. |Filename 328291.CHN
LAL parent ID 32929DUP1
Batch 6332929
Live Time 10800
Dstector 1
Geometry N
Aliguot { 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, Library files WBKG1026
R TR e M INEEER S S -Counting... - FINAL .. . -Total - c 92~ 775 . ooi‘i
S T ‘Eror” RESULT ° Error MDA | Pb-2i4 RER® —=mmrie
Nuclide” =~ . keV " pCilL pCi/l. 2 sigma pCi/L: )
Ra-226 . - 186.1 132.0% -18.18 132.06 192.70
4-235 Sy ~ 185.7 8.03 -1.11 8.03 11.71
At I | L
A | 1438 24.86  12.02 31.45 4507 | o eces \ _,_-;l - .36
PR 21 AR 2260 351.9 17.93  82.70 19.34 2111 $:5 4f
SRR : 295.1 36.53
FeB9 - - 1099.2 3.94 -1.09 8.36 18.58
nohE SR 1291.6 24.29 ‘
T 810.8 308 .69 3.08 10,00 L & 1-30-9
911.2 14.91 -29.39 16.21 53.60
969 63.61
238.6 9.81 6.75 11.35 15.14
300.1 -35.97 104.58 183.74
1332.5 1.76 -3.32 1.93 10.45
1173.3 10.54
661.7 5.44 -6.59 5.48 10.34
105.3 11.04 1.51 11.04 18.65
1408.1 10.55 -10.37 13.06 49.16
L 344.3 26.10
T T 723.3 10.82 -7.47 12.68 44.55
' 1004.8 50.20
1274.5 ) 31.32
621.8 27.57 -45.104 47.281 91.94
1050.1 o 472.37

s£T000



SY1000

329294 XLS

Client Bechtel
Client 1D BOGZTO
Filename 329294.CHN
LAL parent ID L6263-5
Batch 6332929
Live Time 10800
Detector 2 LAS Datector 2, GMX-30200-P, Ser. No. 30-TN10348
Geometry N
Aliquot { gms/L) 0.b
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 whe V94093
RN PR fe L P e e s SRR TROr LRI g il Handoo oo el Tl
- o -+ halflife - - -~ Calc Sample 1 sig
Nuclide - - keV {days) . chni GROSS BKG NET NET  ents/sec % err
Ra-226 - = . - 186.1 5.84E+05 372 239 76 163 0.015108 10.9
U-235. .. =7 185.7 2.57E+11 372 239 76 163 0.015108 10.9
SR . 143.8 2.57E+11 288 171 119 52 0.0048148 32.7
T 163.3 2.57E+11 327 138 138 0 0 0.0
Ph-214(Ra-226) ~. . - 351.9 5.84E+08 704 288 62 226 0.0209259 8.3
e i s 295.1 5.84E+05 591 225 86 139 0.0128395 12.7
1099.2 4.51E+01 2198 14 20 -6 -0.00054 99.7
1291.6 4 51E+0t 2583 16 9 7 0.0006173 75.5
810.8 7.08E +01 1622 27 i8 10 0.0008796  70.2
911.2 2.10E+03 1822 48 28 20 0.0018403 43.9
969 2.10E+03 1938 24 28 -2 -0.000185 353.6
238.6 5.11E+12 478 208 110 a9 0.0021204  18.1
300.1 5.11E+12 600 66 70 -4 -0.00037  291.5
13325 1924 2665 25 15 10 0.0009259 63.2
11733 1924 2347 21 11 11 0.0009722 535
661.7 10950 1324 44 43 1 0.0001235 698.2
Eu-188 .~ - - - 105.3 1810 211 134 137 -3 -0.000247 616.9
Eu-152 7.7 ¢ ok 1408.1 4.64E+03 2816 21 12 9 0.0008642 61.2
toT 344.3 4.64E+03 689 67 71 -4 -0.000386 2821
Eu-154. - 723.3 3.11E+03 1447 35 40 -5 -0.000432 185.2
CE R 1004.8 3.11E+03 2009 13 21 -8 -(.000741 72.8
ol - 1274.5 3.{1E+03 2549 12 . 13 -1 -7.72E-05 598.0
Ru-106 .- - 621.8 368.2 1244 63 32 22 0.0019807 428
sTEA 1050.1 368.2 2100 20" 15 5 0.0004475 122.7




991000

329294 XLS

Client Bachtel

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 . _

R SR T T e L L e Ee e NET NET.: "= - L .

o . . WBKG  “1sig . Sample - T'sig. 1 sigma

Nuclide- - koV crits/sec % err cnts/sec % err  Efficiency % Eff err  Branch

Ra-226 - : 186.1 0.013894 4.9 0.00121 191.67  0.055571 5 0.035

U-235. - 189.7 0.013894 4.9 0.00121 191.67  0.055656 5 0.575

S o 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
351.9 0.002367 18.1 0.01856 11.64 0.032285 5 0.358

N S 295.1 0.001258 40.5 0.01158 18.51 0.03788 5 0.185

Fe-b9Q. oo - .. 1099.2 -2.8E-05 762.9 -0.00054 99.71 0.012002 [ 0.565

BRI 1291.6 -0.00021 91.8 0.00062 75.50 0.010402 5 0.432

Co-h8 ... . 810.8 | 0.000225 122.3 0.00065 136,38 0.01556 5 0.9945

Ac-22B8(Ra-228} . .- 911.2 0.001658 17.6 0.00018 604.39 0.014087 5 0.266

Ee TS 969 0.000367 76.9 -0.00055 67.67 0.013378 5 0.1617
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
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
661.7 0.000589 57.8 -0.00047 258.30  0.018483 b 0.8521
105.3 0.000333 165.1 -0.00058 167.70  0.068697 5 (0.218
1408.1 0.000328 52.9 0.00054 130.99 0.0096G7 5 0.212
344.3 0.00065 65.6 -0.00104 63.89 0.032933 5 0.27
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 0.3565
621.8 -0.00068 47.5 0.00199 42.76 0.019492 5 0.0981
1050.1 0.000433 51.6 0.00001 5442.46 0.012487 5 0.0146




LP1000

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
deita T to midpoint of count 4.6
Efficiency data file N294
Background, Library files WBKG2026
I T A LI FD L - T . Corrected
. MDA Decay - Corrected error MDA’
Nuclide keV Bq pCi/L pCi/l. factor _pCiiL 1 sigma pCilg |
Ra-226 - 186.1 0.623962 33.69342 186.63 1.00000% 33.69 64.60 186.63
U235 .o 185.7 0.037922 2.04779 11.34 1 2.048 3.3 11.34
o 2 143.8 0.215323 11.62745 43.02 1 11.627 16.76 43.02
s . : 163.3 -0.363723 -1%.64105 98.60 1 -19.641 10.08 98.60
Ph-214(Ra-226) . - - 351.9 1.605749 86.71045 20.00 1.000005 - 86.711 10.98 20.00
Booge i DL 295.1 1.652606 89.24074 35.10  1.000005 89.241 17.11 35.10
Fe-89 - ... 1099.2 -0.07965% -4.301148  17.15 1.07344 -4.617 4.61 18.41
P s 1291.6 0.137369 7.417935  16.73 1.07344 7.963 6.02 17.96
Co58 .. .- - - . .- 810.8 | 0.042303 2.284375 7.58 1.046192 2.390 3.26 7.93
Ap-228{Ra-228}) - - 911.2 0.048522 2.620163 45.68 1.001523 2.624 15.86 45.75
A - S 969 -0.255102 -13.77563  65.09 1.001523  -13.797 9.35 65.19
238.6 0.122209 6.599308 16.39 1 6.5699 6.05 16.39
300.1 -0.296858 -16.03031 163.94 1 -16.030 46.74 163.94
1332.5 0.091673 4.95032 9.79 1.001663 4.9586 3.1% 9.81
1173.3 0.071874 3.881222 8.37 1.001663 3.8877 3.69 8.38
661.7 -0.029552 -1.59583 11.20 1.000292  -1.5963 4.12 11.20
105.3 -0.038745 -2.092239  19.29 1.001767 -2.096 3.516 19.326
1i-15: 1408.1 0.263371 14.22202 51.17 1.000689 14.23 18.66 51.20
3443 -0.116489 -6.290412 24.64 1.000683 -6.29 4.03 24.66
u-164 723.3 -0.127989 -6.911426 44,75 1.00103 -6.92 12.82 44.79
E 1004.8 -0.324512 -17.62366 52.31 1.00103 -17.54 12.82 52.37
o 1274.5 -0.020645 -1.114833  25.38 1.00103 -1.12 6.67 25.41
Ru-1Q6 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 6.4ZE+02 1.008718  4.2420 230.87 648.08




329294.XLS

Client

Client ID

Filename

LAL parent ID
Batch

Live Time
Detector
Geometry

Aliquot { gms/L)
Count date
Collection Date
delta T to midpoint of count
Efficiency data file

Bechtel
BOGZTO
329294.CHN
L6263-5
6332929
10800
2
N
0.5
1/26/96 13:09
1/22/96
4.6
N294

Background, Libra!'y file_s

WBKG2026

AR Co 7 Emori: RESULT “Errar MDA
Nuclide -~ keV pCilL- - pCilL’ 2 sigma - - pCift
Ra-226 - ... 186.1 129.16 33.69 129.21 186.63
U-235 - 185.7 7.85 2.05 7.85 11.34
S 143.8 10.91 -11.34 17.27 43.02
- 163.3 _ 98.60
Ph-214{Ra-226) 351.9 17.23 87.45 18.49 20.00
LT 295.1 _ 35.10
Fe-89 - 1099.2 0.03 0.03 7.32 18.41
T 1291.6 17.96
Co-58 . .. . 810.8 [ 6.52 2.39 6.52 7.93
Ac-228{Ra-228) . - 911.2 12.84 -9.56 16.11 45.75
SRR R 969 ) 65.19
238.6 11,63 6.60 12.10 16.39
300.1 -16.03 93.49 163.94

1332.5 4.69 4.49 4,73 9.81

1173.3 8.38

661.7 8.25 -1.60 8.25 11.20

105.3 7.03 -2.10 7.03 19.33

1408.1 6.18 -5.38 7.89 51.20

344.3 24.66

723.3 6.77 -5.02 10.75 44.79

1004.8 §2.37

1274.5 , 25.41

621.8 48.00 56.130 48.553 67.42

1050.1 o 648.08

£

1[3619¢



EG&G ORTEC OMNIGAM ( 33) I3.02.27 30-JAN-96 10:09:01 Page 1
Spectrum name: 329291.CHN

Sample description
Bechtel BOGZTO 32%2%DUP1 06332929 N 0.5 1/22/96 CsS
Spectrum Filename: 329291.CHN

Acquisition information

Start time 26=-Jan-96 13:09:00
Live time 10800

Real time 10816

Dead time .15%
Detector/Gecmetry IDs 0 & o

Detector system
LAS Detector 1, GMX-30200-P, Ser. No. 20-TN10223A

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

kkkkhkkkkk** UN IDENT I F I ED PEAK S UMMAR Y *ikrkkdhkss
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED

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

L s e e e e e L 2 e B e T e et e S ka2 S e e e S S S e
49.73 24.86 870. 205. .019 24.46 2.223 AM-24]1 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

600449



‘EG&G’ORTEC OMNIGAM (

Channel
149.72
153.91
174.72
185.16
288.45
326.61
371.67
477 . 47
484.33
590.82
703.92

1022.09

1218.88

1388.13

1536.06

1828.94

1936.85%

2240.84

2475.99

2755.66

3527.45

33)

Energy Background

74.85
76.94
87.35
92.57
144.22
163.30
185.83
238.73
242.16
285.41
351.96
511.05
609.45
694.08
768.05
914.49
968.45
1120.46
1238.03
1377.88
1763.78

238.
259.
199.
360.
167.
117.
158.
140.
120.
118.
118.
103.
8l.
21.
44.
10.
20.
18.
17.
23.
5-

s Peak fails shape tests.

Analysis time

.7 seconds.

30-JAN-96 10:09:01
329291.CHN

I3.02.27
Spectrum name:

Net area Cnts/sec
52. . 005
159. .015
43. .004
209. .019
52. . 0G5
41. .004
133. .012
73. . 007
63. . 006
147. -.014
271. .0258
172. .016
227. ».021
25, .002
33. .003
23. .002
23. .002
46. . 004
37. . 003
29. .003
41. . 004

Uncert
36.19
16.39
43.18
13.83
37.94
42.84
15.95
23.61
27.50
13.83
10.04
13.06

9.97
40.18
39.86
31.46
45.17
21.22
26.34
39.32
21.15

Page 2

FWHM Suspected

» 582
i.111
.966
1.067
.578
.967
1.281
.874
1.029
1.041
1.239
3.423
1.068
1.174
.885
1.024
.799
.810
1.538
.730
1.453

PB~214
PB-214
PBEKB
TH-234
RA-223
U=-235
U-235
PB-212
PBE-214
PB-214
PB-214
ANN-511
BI-214
CO~57
BI-214

AC-228
BI-214
BI-214
BI-214
BI-214

0]

y

nunuunnhonyn

000459



‘EG&G ORTEC OMNIGAM ( 33) I3.02.27 30~JAN-96 10:09:02 Page 1
Spectrum nams: 329292.CHN

Sample description
Bechtel LCS 32929LCS1 06332929 N 0.5 04/02/921 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 oo
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
kkkkkkkkkkkx* UN I DENTTIFTIED PEAK S UMMARY *kkkkkkhhksd
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHEM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1 SIGMA $ keV NUCLIDE
e s L L s s s S T L S S e oo S L o R ot At St et oty
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) I3.02.27 30-JAN-96 10:09:02 Page 2
Spectrum name: 329292,CHN

Channel Energy Background Net area Cnts/sec Uncert FWHM Suspected

126.78 63.38 319. 214. .020 15.26 .718 TH-234
185.07 92.53 312. 219. . 020 14.07 1.014 TH-234
372.01 186.00 214. 126. .012 17.98 1.151 RA~-226
389.46 194.73 50. 19. .002 43.26 .788 -
478.12 239.06 197. 70. .006 36.94 .975 PB-212
1023.24 511.63 137. 160. .015 14.22 2.555 ANN-511
1166.28 583.15 94. 37. .003 46.55 9131 TL-208
1323.87 661.95 110. 1169. .108 3.31 1.581 CS8-~137
2222.08 1111.07 55. 37. . 003 49,27 .761 AC-228
2346.86 1173.47 40, 557. +052 5.15 1.848 CO-60
2665.26 1332.67 18. 468. .043 4.92 1.919 CO-60

s Peak fails shape tests.

Analysis time .5 seconds.

s et e g s ke e e e S s e b e e g . s

000452

nnn



EG&G ORTEC OMNIGAM ( 33) 13.02.27 30-JAN-96 10:09:03 Page 1
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 L02%

Detector/Geometry IDs c & 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 o
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

kkkkkkk*%*k*%* UNIDENTIFIED PEAK S UMMARY #kkkkkkdkis
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED

CHANNEL ENERGY COUNTS COUNTS CTS/SEC 1 STGMA % keV NUCLIDE

e il s s S e e e e e B e e M e Bt e e e e At Tt e B e e e el e et e et T
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

0004153



'EG&CG ORTEC OMNIGAM { 33) I3.02.27 30-JAN-96 10:09:03 Page 2
Spectrum name; 329293.CHN

Channel Energy Background Net area Cnts/sec Uncert FWHM Suspected

154.22 77.19 160. 48. . 004 39.61 .968 PB-214 s
184.82 92.51 256. 297. .028 92.18 1.010 TH-234 s
370.96 185.59 143. 102. .009 18.45 -850 U-235

476.59 238.42 134. 57. . 005 31.87 .970 PB=-212

590.13 295.21 86. 45. .004 35.53 1.024 PB-214 s
703.95 352.13 72. 30. .003 49.67 1.303 PB-214 =
1022.01 511.20 122. 129. .012 16.78 2.190 ANN-511 =
1165.86 583.14 33. 7. .003 33.15 .699 TL-208 s
1218.06 609.24 55. 38. .004 33.18 1.658 BI-214 s

s Peak fails shape tests.

Analysis time .4 seconds.

-
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‘EG&G ORTEC OMNIGAM ( 33) I3.02.27 30-JAN-96 10:09:03 Page 1
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 oo

-

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/ 1.00COE+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

Ceometry correction NO

Random summing NO

kkkkkkkkkk** UNIDENTIFTIED PEAK S UMMAR Y *kkhkksdkas
PEAK CENTROID BACKGROUND NET AREA  INTENSITY UNCERT FWHM SUSPECTED

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

B s e B e e e e e s et S T Bt AL S AP,
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

0004155 -



'EG&G ORTEC OMNIGAM (

Channel
149.47
153.74
185.03
286.07
371.02
476.57
484.05
590.00
703,20

1021.36

1165.78

1218.20

1534.21

2240.18

2476,22

3526.86

33)

Energy Background

74.82
76.96
92.61
143.14
185.62
238.41
242.15
295,14
351.75
510.87
583.10
609.32
767.36
1120.42
1238.47
1763.91

231.
205.
314.
173.
168.
161.
157.
99.
137.
l4e6.
38.
44.
26.
27.
14.
6.

s Peak fails shape tests.

Analysis time

.5 seconds.

I3.02.27 30-JAN-96 10:09:03
Spectrum name: 329294.CHN
Net area Cnts/sec Uncert
62. . 006 30.04
183. .017 13.32
223. .021 14.57
39. .004 49.69
123. .011 16.53
78. . 007 25.76
52. .005 39.17
132, .012 13.79
201. .019 11.60
108. .010 21.54
27. .002 40.91
234. .022 7.91
35. .003 34.22
39, .004 31.31
ls. .001 41.31
33. .003 25.02

FWHM Suspected

.758
.715
.900
.999
.930
.765
.769
1.314
1.119
1.223
.676
1l.436
l.621
1.417
. 627
1.307

Page 2

PBE-214
PB-214
TH=-234
NP-237
U-235
PB-212
PB=-214
PB-214
PB-214
TL-208
TL-208
BI-214
PA-234M
BI-214
COo=-56
BI-214

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

Calibeation Cerlificate

Description
an:rpliudmnuclldt[ Cobalt-60 ] Hlll-lltel 5.271 yearsJ
Nomenal activay Ll 1 0 ] [nano :unu]
Nominal volume E: m h ampoule /bottle numbet 2 506 2
Measurement  Activity of principal radianuclide
Activity per gram of this solution
[ 22 .2 j [ nano c"""l °'l Cobalt-60 J
at 0400 hours PS'Ionl April 2, 1991
Activity of daughter radionuctide . '
The principal sctwvity was accompaned st the Quoted iima by -
I J I tuﬂul Per gram
of the deughter nuctide | )
Total mass af this solution
APPROX. 5.0 _ 9
Mgthod 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 radionuclide has decayed through hal Gives since it was obisined by EMSLLV

Wa recommaend that this solution should not be used shier l January 2000 ]

000158



Purity

The manufacturer states that activibes other than that of the principal nuchde
and of its daughter nuchides, if any, were estiimated/known 10 be.

I(‘H none stated equal 10 n of the principat actvity

2) Lequal:‘(%n l % 1 of the principal activity

han L
3 L%s:al‘ '% % | 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 certitied 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 {dilution, ¢ounting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( +§ =~ 8 * ). These have been estimated not 10 exceed

2.1 %lor 2.1 %‘

the overail uncentainty (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 (+4, -6 )

The overalt uncertzinty is therefore calculated on the basis of + [t(srn) +6] .- [t(sm} +65]

and is |+3 .5 %l . -‘-3 .5 %]of the quoted radioactive concentration.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclide, its
daughter nuciides and impurities (no allowance for error in these assumptions or the |
assumption of quoted haif-life have been included in the statement of accuracy above).

Cobalt-60 decays 100 percent by beta emission followed
by prompt gamma transition.

Chemical
Compaosition

Carrier content per gram of solution; Other components:

of Solution 30 micrograms cobalt 0.1 M HCl
Preservative:
Remarks
Date Centificate Prepared May 31, 1991 z/
Approval Signature M /n So M f!/
Revised 1/84

‘ 000159
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CERTIFICATE OF CALIBRATION x
GAMMA STANDARD SOLUTION

Radionuclide Cs-137 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 30.0 + 0.2 years P.O.No.: 06LAB1036
Catalog No.: 7137 Reference Date: September 1 1991 12:00 PST.
Source No.: 389-212 Contained Radioactivity: 1.002 oS,
&. Mass of solution: 4.9523
b. Chemical form: CsCl in 0.1N HCI .
c. Carrier content: None added .
d. Deansity: 0.8996 wl @ 20°C.
Radiod - s
Nooe detected
Radioactive Deoghiers
None
Radi lide C .
0.202 PCUgam.

Method of Calibeation
Weighed aliquots of the solution were assayed using gamma spectrometry: o

Energy peak(s) integrated under: 662 KeV.

Branching ratio(s) used: 0.8521 gamma rays per decay.
Uncertsiaty of Messuroment

a. Systematic uncertainty in instrument calibration: +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%
NIST Traceability :

This calibration is implicitly traceable to the Natioaal Institute of Standards and Technology.
Nolecs
1. Nuclear data were taken from *Table of Isotopes®, Seveath Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the blind assay(and Iater NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

QUALITY CO

(818) 843 - 7000

02041690
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prosecT __ [ Spec (5 -(37 ¥ (D60 Continuad From Page
L L 1 r l ]

| ._.l_,~L=-,-l... | R S | R ] I I I [ ] l %

d rking Level Diluti [ O W‘ﬂ D(i;)@ ld’:d:e
Date:_ff&_ﬁg Preparer’s Name:j‘. C()m’ué/ <a aD UL@O }9 D‘H [ ‘e

Pipet Check / Balance Wt. Check Done of - o A o 5‘7
Diluent used: (] - { M _H#C | b P((J”)U\DQ‘

L Isotope #1: (S (3T = /’75P&' By oei-ay
Diluted Source ID (log#): 1[-225-2¢-3

sowe actis 940 431 o s
A: Source activity: 140 £3/ p&/mﬂ dtfﬂﬁ one 9 76&‘-;;}00' fG/rﬁé

B: Amount of source transferred:ﬁ vzm’e‘

C:I Total amount of dilution: [ o mi '
‘ D: Isotope activity (A*B/C): /881662 pCi fm> |F 197 p G vt
o zsotope #2: (060
| Diluted Source ID (log#): 7~ 225-fo— |
E: Source activity: _ 7 98- [0 & L pCefmd
F: Amount of source transferred¢2 mL
G: Total amount of dilution: ___/0 m& =
H: Isotope activity (E*F/G): [ 9 7-62.(7 PC‘ /IML dﬁ‘ﬁ%m el /f’ G / ")

* 4 Dilution Log Book ID: ?2 -353- 7?

.. Reviewed by: 513)" Date: %123

(9_’8 fC(. f-2-91

Continued on Page

- Read and Understocd By

ﬂ'guuj U_)m}) H9-93 rzolg_;, _ ‘ Afaz
Signed Date Sign Date
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New Brunswick Laboratory px
| o]
@ertifted Reference Materials o
5\ @ertificate of Analysis X
Cr& CoMBINATION
/(‘* ‘\ CRM 105-A of 4-509 |
)
\ Pitchblende Ore - Silica Mixture CoNTAINERS &
?(p g‘}\ {Uranivm Standard} @
< J Uranium 0.00102, £ 0.00002, Wr.%
(& = 0.05, dl = 2¥)
G *[Radium (calculated) 352 x 10" W%
[\
N This reference material was prepared by milling and blending NBL CRM 6-A Pichblende Ore (67.91 £0.05 Wt.% N\
» U,0,) with silica (99.9% $i0,) to obizin a uniform mixture of desired uranium concentration. Characterization and ¢
.< g rertification analyses for uranium content were performed o ten {10 units selected from the packaged final product. GF‘
5 « [Thecertified value listed above ix e xpressed interma of 95% confidence limits, defined as X251, where Xis the pooled (‘E, o
m ean of 1he measurement data, s is the pooled slandard deviation of the pooled mean, and [ is the Student’s ¢ value ]
g [or the indicated degrees of rn.-efom {d0) and at the 5% significance level ta), 7\ a
= ‘ | ;IEFERENCE METHODS OF ANALYSIS: Spectrophotometry verified with NBL Uranium Oxide (U,0,) and tl\ﬁ
e uorimetry venficd with NBL CRM [12-A Uranium Melal,
% A \/'Cﬂcuhnm is bascd on the radmmﬁ:ramum ratio of 3.44 x 107g Ra/g U for NBL CRM 6-A Pitchblende Cre.
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997000

Bloe

Date Prep Started
Workgroup Number

LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS

. b,
: GR ALP/BETA LAL-0060 32664

LAL-91-SOP-0060

Matrix : Water

Prep Due Date : 02714796

o, GLIENT ¢ A FE R CHID - e ] ~ALQT -1 PLANCHET - {/PLANCHET “L=] - SAMPLE T COMMENTS ..
SAMPLE T RAL e VoL :'TAREWT' anossm’ 1 WEIGHT IR
D o : S W {grams) tgramm} . {orams)
16263-5 32684DUP1J 1-]ouP1 | 32664-01 [2.| .25 | %. o713 | X668
Lab Ctrl Sampie 32664LCST| 2 jtcs1 | 32664-02 | Z. 58] |%.62(0 |
Method Blank 32664MBB |3 (mBBt | 32664-03 B. 49 19.4%9
16263-5 32664MS1 | 4 |ms1 32664-04 5. 4593 14.53%9
B0GZS8 L6230-5 5 32664-05 5. 74049 18.747%
BOGZTO L6263-5 6 |sMpP1,M| 32664-06 | JF §.1OT |%. 7900
7
8
9
10
11
12
13
14
15
16
17-
13
19
20
21
22
23
24
LGS Volﬂmd&ﬁafoatet» Ol /1 /90 MS Volume & RefDate [ Coni 1 AS/2¢  |Prep Anist o/
LCS Nuclide e < -0 MS Nuclide Lo o D S-9 5 Start Date G2/ G
LCS Activity 2,81 pli fmL A0 ¢ j-t IMS Activity B 4Opg /(] B. 372 /~¢iCount Anist
LCSID# o s 1Al -3~ MSID# . .- | GY-&71-T3~]
Balance Number _z@a’lo_:ng_( ) Pipette Number : _ 7,005 () LCS addedby: o7
{ ) ' () Witnessed by : 3&
Comments : -

4

7]
Ananhrer .///éfn V/r '4/ Checked bv: '\Q‘ll) 7—'[3'1£

Cnt Rm Custody\Date :

5

2[13(% &

vab224

s,



- £9T000

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

LAL-91-S0P-0060

Date Prep Started : 2/12/36 Matrix : Water
Workgroup Number : GR ALP/BETA LAL-0060 32664 Prep Due Date : 02/14/96
: o, CHID  -fpi (e ALQT. -1 PLANCHET. [ PLANCHET .| * | - SAMPLE - COMMENTS .
THALID - <2] vol ;.-I,masw*r : GROSSWT ! weewT T
- - S RET PR | 7 {grams}” fgrams)"’ s lgrems)
16263-5 32664DUP1| 1 jourm 32664-01 |2t 0.250 8.6073 8.6868 0.0795
Lab Ctrl Sample 32664LCST] 2]Lest 32664-02 12| 0.250 8.6861 8.6261 0.0400
Method Blank 32664MBB | 3 |[MEB1 32664-03 {2 | 0.250 8.4899 8.4899 0.0000
16263-5 32664MS1 | 4 [Ms1 32564-04 | 2{ 0.250 8.4598 8.5389 0.0791
BOGZS8 16230-5 5 32664-05 | 2 { 0.250 8.7209 8.7978 0.0769
BOGZTO L6263-b 8 [sMP1. M| 32664-06 12 { 0.250 8.7107 B.7922 0.081%
7
e
g
10
11
12
13
14
15
18
17
18
19
20
21
22
23
24
LGS Volume & RefData - 1.0 mL; 08/01/90 MS Volyme & RefDats 1.0 mL; 01/05/96 Prep-Anlst - [CD
LCS Nuclide - Am-241 Sr-20 MS Nuclide- Am-241 Sr-90 Start Date 2/12/98
LCS Actlwtv o 9.8 pCi/mL 12.0 pCifmL |MS Activiw 8.4 pCi/mL 8.4 pCi/mL {Count Anlst
ILCSID #-. S 95-721-13-1 MSID # - . 94-677-93-1
Balance Number 400200486 { } Plpette Number 71008 ( ) LCS added by: CD

Comments ;

{ l

bl §

(1

Witnessed by : RB

Apnaloos /// ,//// Charkad hve -'Iz q[‘ W

V95224




89T000

Workgroup No:

GR ALP/BETA LAL-0060 32664

LOCKHEED ANALYTICAL LABORATORY

ALPHA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS
LAL-81-SOP-0060

" PARENT- | -DET GOUNTS | COUNTS-| . EFF - -|““BkgCorr | CNTERR | “TTLERR T MDA - | . FLAGS COUNT. .
LALID - (min} ALPHA ALPHA | ALPHA ACTIVITY 2 SIGMA 2 8IGMA ALPHA ALPHA ' DATE -
SR : BKG C pCiL pCIL pCifL. pCift. pCift

32664DUP1{st-03 |32664-01 100 20 13.6] 0.106 1.09 1.94 1.94 2.93 3.39 IDUPT C 02/13/96
32664LCST 1o [32664-02 100 362 6.9] 0.149 42.99 4.56 5.04 1.47 1.80 [LCST 02/13/96
32664MBB {B1-a1 {32664-03 100 9 6.6 0.218 0.20 0.64 0.64 0.99 1.22 |MBB1 02/13/96
32664MS1 |ust-az |32664-04 100 242 6.2 0,110 38.60 5.05 b.41 1.89 2,33 [M$1 02/13/96
L6230-b Le1-a3 |32664-05 100 20 7.21 0113 2.04 1.62 1.63 1.98 2.41 02/13/96
L6263-5 tB1-a4 |32664-06 100 13 6.9] 0.110 1.01 1.43 1.43 2.00 2.44 ISMP1,MS | 02/13/96
Comments ; 326641.CS1 Alpha LCS Recovery = 43.0/38.9 = 110.5 %. 32664MS1 Alpha MS1 Recovery = 37.6/33.6 = 111.9 %.

L6263-5, 32664DUP1 RPD = 7.5 %, RER = 0.02 ]

MBB = 0.20 pCi/L => less than RDL{HAMBDC).

VOb224

DPate Completed
Anlst Signature

:: _g— L?‘CZ(P |

Checked by : V%
o




LOCKHEED ANALYTICAL LABORATORY

BETA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS
LAL-91-SOP-0060

Workgroup No: GR ALP/BETA LAL-0060 32664

| COUNTS | COUNTS | - €FF: | "A>>B.| BrgComr | CNTERR | TTLERR | (LD :| MDA |- FLAGS |. GOUNT
'BETA™| “BETA:| XTALK | ACTIVITY | 2:SIGMA | 2SIGMA | BETA- BETA I DATE
oo oske b | Feeter | vpcit - | peit | pein, pCifl. pCill,
32664DUP1{ie1-0a [32664-01 100 2221 112.2] 0,405 | 0.260 4.81 1.59 1.61 2.19 2.31 |buPy 02/13/9¢
32664LCS1 |et-p1  [32664-02 160 [ 1166] 106.1 { 0.420] 0,250 41.65 3.00 3.65 2.05 2.17 JLCST 02/13/96
32664MBB [81-a1 |132664-03 100 124 |1 103.7 | 0.430 ) 0.258 0.83 1.24 1.24 1.98 2.10 [MBB1 02/13/396
32664MST [181-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 Le1-a3  [32664-05 100 228 1 102.3 | 0.419] 0.259 5.25 1.53 1.55 2.02 2.14 02/13/96
L6263-5 181-a4 | 32664-06 100 205 101.0 | 0.414] 0.261 4.46 1.49 1.51 2.03 2.15 [SMP1,MS | 02/13/96
Comments ;: 32664LCS1 Beta LCS Recovery = 41.6/42.1 = 95.0 %. 32664MS1 Beta MS1 Recovery = 33.4/33.4 = 100.0 %.
L6263-5, 32664DUP1 RPD = 7.6 %, RER = 0.11
MBB = 0.85 pCi/L = > less than RDL{HAMDC).
V95224

6357000

Date Completed : -1~ (%
Anlst Signature : 5\0&%? ] Checked by : -/

7




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

LAL-91-SOP-0060
Date Prep Started : ;ZE&FZGE) Matrix : Water
Workgroup Number : GR ALP/BETA LAL-0060 33771

Prep Due Date : 02/16/96

1AL | ac | .cHep - |en]s Alar. R
DI A e B I
Lab Cirl Sample 33771LCS1}-1 [Les1 | 33771-01 b.2AD |19.6797
Method Blank 33771MBB | 2 {mBB1 3377102 8.7 GO B.760
BOGZS8 L6230-5 3 33771-03 1 2. 5%9D 1¥. 62N
4
.5
.6
8
)
10
11
12
13
14
15
16
17
18
19
20
21.
22-
23
24.
LS Votume & RefDate - | LD~ S/ A0 M$ Volums & Refbate- -
LCS Nuclide .. .. 7 . .- A..-_cQ.‘-H Sr-90 MS Nuchde - : =~ s Pl tart:Dateg
LCS Acfiwtv o - 1 G pCrfet 2.0 ([~ [MS Actiwty T Coant: At
LCS 1D #: 45 - 70113 -1 ' MBID# o o
oBalance Number M_( Plpette Number : Tiooss” () LCS added by: %
{ ) Witnessed by : =12

Comments ;

&éa— JA;ZHZ £ EA3e -:7'31‘

04100

Checked by:

Analvst%/

S\

V85224

Cnt Rm Custody\Date : ==V 2-159 (o




Date Prep Started :
Workgroup Number :

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

2/15/96

GR ALP/BETA LAL-0060 33771

LAL-91-SOP-0060

Matrix : Water

Prep Due Date : 02/16/96

- CLIENT ~ . LAL. - ag pH |- ALDT
SAMPLE D ‘ <a2|
Lab Ctrl Sample 33771LCS1] 1 |Lest 33771-01 j 2| 0.250 8.6398 0.0399
Method Blank 3377TMBB | 2 jmeey | 33771-02 { 2| 0.250 B.6760 0.0000
BOGZS8 L6230-5 : 3 33771-03 § 2| 0.250 8.5893 0.0732
"4
B
B
)
8
K3
10
1
12
13
14
15
16.
17,
18
ig
20.
21
22
5a
74,
LGS Valame A& Raflat 1.0 mL; 08/01/90 Ms Volumu&Rafﬂme = ACD
LCS'Nuclide - Am-241 Sr-90 . 2/15/96
LOSiAGtivity = 9.8 pCi/mL 12.0 pCi/mL Count Anls
eSS g « - oo 95-721-13-1 i
Balance Number 40020046 { ) Pipette Number 71008 {1} LCS added by: CD
Q _ { ) {} Witnessed by : 70
8 Comments : S .
— <A e 95224
‘ . v
l:‘l Analyst /

. Checked by:

v/
//



Workgroup No:

GR ALP/BETA LAL-0060 33771

LOCKHEED ANALYTICAL LABORATORY

ALPHA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS
LAL-91-SOP-0060

PARENT | -DET | PLANCHET.
I3TTILCST forer |33771-01 02/15/96
33771MBB |18z |33771-02 0.223 1.44 {MBB1 02/15/96
L6230-5 w81-83 |33771-03 0.116 239§ C 02/15/96
Comments ;: 33771LCS1 Alpha LCS Recovery = 45.0/38.9 = 115.7 %.

]

[owe MBB = -0.30 pCi/L = > less than RDL{HAMDC).

I:I V95224

Date Completed : 156

Anlst Signature

Lm0, -

Checked by : /%/



LOCKHEED ANALYTICAL LABORATORY

BETA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS
LAL-91-SOP-0060

Workgroup No: GR ALP/BETA LAL-0060 33771

- PARENT .| DET_ | PLANGHET |’ GTIME | COUNTS | COUNTS | (EFE=]. AD>BI].:Bkg’
. At q - ag-m : y ji
337710CST [mer 133771011 160 718413071 ~5.30 [LCST 02/15/96
33771MBB (er82 |33771-02] 100 92| 93.8 2.04 |MBB1 02/15/96
162305  |ws1-83 |33771-03 | 1001 207 | 107.6 2.18 02/15/96
.Congents : 33771LCS1 Beta LCS Recovery = 42.9/42.1 = 102.1 %,

4 -

=

3 MBB = -0.32 pCi/L = > less than RDLIHAMDCY).

() V05224

Date Completed : 2)-1S-9(
Anlst Signature : a0 Checked by : W



CERTIFICATE OF CALIBRATION

- ALPHA STANDARD SOLUTION

Radionuclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 + 0.5 years P.O.No.: 06LAB1245
Catalog No.: 7241 Reference Date: November 1 1991 12:00 PST.
Source No.: 388-100-1 Contained Radioactivity: 0.997 4G
Description of Solution

a. Mass of solution: 5.0007

b. Chemical form: AmCI13 in 0.5N HCl

<. Carrier conteat: None added

d. Deasity: 1.0077 grany/ml @ 20°C.
Radici i

None detected
Radioactive Danghiccs
None detected
Radi fide C .
0.1994 pCifgram.

Method of Calibration

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

Uncextainty of Measurement
a. Systematic uncertainty in instrument calibration:
b. Random uncertainty in assay:
¢. Ramklom uncertainty in weighing(s):
d. Total uncertainty at the 99% confidence level:

NIST Tracesbility

+2.0%
+0.7%
+0.0%
+2.7%

This calibration is implicitly traccable to tho National Institute of Standards and Technology.

Notes

1. Nuclear data were taken from "Table of Isotopes®, Seveath Edition, edited by Virginia S. Shirley.

2. IPL participates in sn NIST measurement assurance program to establish and maintain implicit
traceability for s number: of ouclides, based ca the blind assay(and later NIST cestification) of Standard
Reference Materials.. (Asin NRC Regulatory Guide 4. 15)

g
Pl

b

4
.

25&";.

ISOTOPE PRODUCITS LABORATORIES
1800 No. Keysione Street.,.

Burbenk, California 91504

(818) 843 - 7000

oy Ao
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CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide S¢-90 Customer;: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 28.5 1+ 0.2 years P.O.No.: 06L.AB1245
Catalog No.: 7090 Reference Date: November 1 1991 12:00 PST.
Source No.: 388-99-2 Contzined Radicactivity: 1.018 i
Description  of Solution

a. Mass of solution: 5.0012

b. Chemical form: SrC12 in 0.1N HCl

¢. Carrier content: Nons added

d. Deasity: 0.9996 ol @ 20°C.
Radiod .\

Nons (Y-90 daughter in equilibrium)
Radicactive Daugt
Y-90 daughter tn equilibrium
Radi lide C .
0.203 £Cifgram.

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

Uncertzinty of Measaroment

a. Systematic uncertainty in instrument calibration: +1.5%

b. Random uncertainty in assay: +0.5%

¢. Random uncertainty in weighing(s): +0.0%

d. Total uncertainty at the 99% coafidence level: +2.0%
NIST Traceshility

This calibeation is iroplicitly traceable to the National Institute of Standards and Technology.
Notes
1. Nuclear dats were taken from "Table of Isotopesa”, Seventh Edition, edited by Virginia S. Shirley,
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for & number of nuclides, based on the blind assay(and later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

Qﬁ CONTROL
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. 4 | i ! . 1 ' ' '
- —_—
R SECONDARY/WORKING LEV T
. . STANDARD DILUTION RECORD o
Dilution Source Information .
Ty ) (2013
Isotope: Am. 240 ¢ 5"‘/"! 30 MsS
}_ Parent %@Number 92-353- Bi-§ ¢ 84-067 -5 -1
Vendor or Certificate 1.D. # of Parent Standard:
Diluted Source Logbook 1.D. #: Sen.  ABAVE
Balance Verification?: Nes
) Diluent Used: | M WND3
~ Dilution ] ] ]
*Diluent: (R 2N Y t 10ml 5S¢ Cacrien (1 "‘E‘;fml\
! Il*Density of diluent {g/ml): 1.02.90 alrl
Por s 240 iR oy
1 a: Parent Specific Activity: 1607 4 LT B A pCifa & /5/9¢€ -
b: Amount of Source Transferred: 4.0170 }\ 4.065 g
c: Total amount of Dilution: 500.01 g
d: Total Volume of Dilution: [14.5 mi
E An-20  3{X - %0
e: Activity of Dilution fa *b/cl: 8.6 8.3 pCils @ 1/s/ 9%
f: Activity of Dilution (a * b /d): B8-40 f.37 pCi/mi
Dilution Logbook 1.0, #: 94 - 0b17 . 93-}
* Sefy-3% w 0—%&“;\"’:%. aq-:qfkl reporad T dacin S 90 ‘-‘-{"““t\ *Z.
" |l Prepared By: Q --\ C.. M,_Q, Preparation Date: 1/5 [%
v 1 ‘_
Reviewed By: g 3‘,_( Z:L Z'Z: e Review Date: /3¢
*{f the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a wsiume unit source ’a.ge‘ N
- can be performed without a density conversion. If the diluant changes, a weighted proportion density cgr-x-:f'sion s necessary.
- = réad and Understood 8By
Signed Date Signed Date

0004177




- - N L.

Diluent Used:

T INITIAL STANDARD DILUTION RECORD

Standard Information:
Isotope: Sy .90 Vendor: 19
Activity of Standard Received: 553?{-}., uCi Vandor 1.D. # —_—
Weight of Standard Received {g): 5.6012. g LAL I.D. #: @
Standard Activity (pCi/g): 203 5 pCilg NIST Traceable 7 Yes
Halflife in Years or Days: 231 yrs Certificate #: 2868-99-2
Reference Date: 1n/1/81 Receiver's Name: FREE,

Date Received: 12-/ 3}
Primary Dilution

Balance Verification?: ¥es

I M_HNO, (_\-01905/me

a: Decay Corrected Standard Activity (pCifg): l.g44 ES pCilg @, V/5/%
b: Weight of the Source Transferrad (g}: 4.949 g
¢: Total diluted weight {g}: {00.01 g
d: Total Diluted Volume {mL) 9°7.19 mb
a: Activity of Dilution by Weight (pCi/g) {a*b/ch 8es.0 pCilg @ /s/ 3G ”
f: Calculated Density of Solution {g/mi) [c / dl: 1.0250 g/mL
g: Activity of Dilution by Volume (pCi/mL) f[e * fl: 93229 pCi/mL
h. Dilution Logbook 1.D. #: 94 - 061 7-94~ 1
Prepared BV:q ——\ O.M‘«.\JQ Preparation Date: [[5/9(.

Reviewed By: %& )’Ljiw\ Review Date: l/:;"’/ 7t

Purity/Cross Check Performed By: Check Date:

Signed Date Signed

Date

000178




— wonufieda From Page

T M i * T 7 T L T H T y T s 3 ¥ -
[
- SECONDARY/WORKING LEVEL g
. .
- STANDARD DILUTION RECORD
.+ S
; Dilution Source Information
4 % Isotope: S¢+-90
;L T
TR
3 Parent Barcode Number AAMAB
P Vendor or Certificate 1.D. # of Parent Standard: AT+ 388-59-2
- - Diluted Source Logbook L.D. #; 94 - ¢611-91-1
Balance Verification?: \{e,_s
I . | Diluent Used: 1L.oM HNOy
Dilution ' - -
*Diluent: 1.0 M HNOa '
T *Density of diluent (g/ml): 1.0290 g/mt
r__ a: Parent Specific Activity: 925.0 pCila @ ¥ J/S/?G:
rane b: Amount of Source Transferred; - .2 a
¢: Total amount of Dilution: 109-70 g
e - |d: Total Volume of Dilution: 106 -6\ mi
&8 | |e: Activity of Dittion  [a * b/cl: 500- 69 ocilg 1 /5/96
ﬁg f: Activity of Dilution (a * b/d}: SAb pCifmi
’é i
il Difution Logbook 1.D. #: 94 - B 1] -92-1
‘§ ——-.. Prepared By: d—'1 C&-Mr& Preparation Date: 1/5/9%
'3 "7 Reviewed By: % Review Date: l{i’a/_/_ g )
'4'13 - *If the diluant 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 dijuent changes, & weighted proportion density ¢onversion is necessary,
Read and Understood By
Date Signed Date




60 Notebook No, © 22§
s PROJECT €M€r/j:\ d“é [".m -2 Y m - Cantinued From Page

(%% B L 410 Exg. ARE Vel d b I 1Y% ol
Ao ot o o] dat ‘ 74|
3petiob-tl | nle il /o) efefou] al-dazs bt [ s C{}J: 3
Tl e 6%&11 £ wy ST AN ] band CAl,
ng Cpmer Cind.
] sti/pz] |9i00le] o 9% 7k d [ Apbebo
Ao gy ?fﬁiﬁgx
-‘IZ- Jl«::[:-l-' d#ﬁ»\ Mu—-ja:aAéW\uQ = i /&'0"}%‘{" et VIE
el ptd, Skl | L WAt Volbme | JTE |0]s o] ped
be 1. 149 o2 L& 4. o)l & ot A U]
d3,5bdar L WA YK &3 5724 |IF]
4 1924 & 7 Job 49”(2 L4407
4
AL, | SEl = 0.1999'%3;/2, x //.;2372#4;
‘ o Jod, ol WL
Dohsfu 1060 He( F (- a0 353y [ =y g. 0B N 148 uli /o FIELEL0Y)
¢ T D.0ol9g,led Ay * _lp.0098/0 A/
o | =2 19800 “(/04 = M’/o’g"'/m
— e
—///,
//7_‘-
//,
_./"// (I
] , i
RIS ‘\‘___’ Continued on Page
Read and Underst Y
000180
(AW ﬂ: Gl 32~ _/9#((*’ 7//J/$'L
‘ Ou Signed Date -7 Signed . Date




t-'Hurdt-:Cl' L HH - LT 1/ Lo ga. hilter § LCS Continued From Page
/

)4
B \ﬂ ISOTOPE DILUTION RECORD : %
B Fﬁﬂ'}@ck_ﬁ'rﬂl‘zﬁ“ & &
_ Secondary/Working Level Dilution o

— Date:gﬂ - 23 Preparer’s Name: H - (‘( M%:

Pipet Check / Batance Wt. Check Done (./{
- Diluted Source ID (log#): T[~225~ 60 ~{—
Diluent used: _ 0 - & N HC‘

- A: Source activity: 2700 "(/""14 (‘?77‘16 PF& /?' )

B: Amount of source transferred; (0 - 3 235—3’

| C: Total amount of dilution: {00 .[o2 ? ‘3/ o

- D: Activity of dilution (A*B/C): _2 237. 7o dfﬂ’m/ g/
- E: Density of Diluent: _/> 00{0 V.4 / mA
& E: Activity by volume (D*E): 2240 |4 af’ﬁm /MJQ

o)
i Dilution Log Book ID: "?‘2“"3’7"5; ?2 -3r3-§ , -} -
- Reviewed by: ?/ pate: 77/ 23

-

4
-
Y

/

! . : L
~ 0119 D.2d0 . ¥ {974.¢2 pClud|= ¢ . 3-2 af)

Lai-phasi- 29~ Apd 3 &3 é”g’:-?.“( Ga, 9‘: ( 35‘3-{3 uz_ont‘nuedonpage N/A
sa Eﬁ amourls as P.RO)

o b Qadiald L, IWEe Vaks Wisged Fi0]a
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PROJECT {apass H/ﬁ:lqg/ freln L o)

Continued From Page

T SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

T T T [ 1 i i

Dilution Source Information

||l tsotope: /"M"‘Q‘“ aud S Y90
Parent Barcode Number - AACp 2o AA0 b6
-— A~ z2yl TP Z¥S ~lool)
| Vendor or Certificate 1.D. # of Parent Standard: Sonlf— 9o MEST Seu 41196
A =241 Tl—0225—~ Lo~/
—lﬂ Diluted Source Logbook L.D. #: 5-Y g o G- 225 -FO-2,

Balance Verification?:

-—IlDiluent Used:

%s

O, N KO3

Dilution
“Dilvent: O N HWoy 1 YZume &(Maslq/..c
0 i
*Density of diluent (g/mi): n4a ) )
A -241 g plr /Ml
a: Parent Specific Activity: S~ -90 Loos .p(:-A - na ¢h/ao
A —2Y] 0:8 €
b: Amount of Source Transferred: -0 . 45-aml
¢: Total amount of Dilution: 500 ,.‘E;E'
| _|ld: Total Volume of Dilution: 500 p Ll
[t e: Activity of Dilution fa*b/ch
Are— 291 TS P&/
f: Activity of Dilution {a * b/ d): SrY - 9o 12 oG AL _r~ _$/i/70
f f
Dilution Logbook 1.D. #: 95 -721-13~]

Prepared By: %_ m\_

—if Reviewed By: S]Z:}( ‘:, !!gl @

Preparation Date:

Review Date:

¥/23 /25
8fz24 /95

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

can be performed without & density conversion, If the diluent changes, a weighted proportion density conversion is necessary.
17 1T LT T 1T § T 1T 17— 0 7T

Read and Understood By

Signed Date Signed
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k A
CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION
Radionucilide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES C
Half Life: 432.7 £ 0.5 years P.O.No.: OGLAB1245
Catalog No.: 7241 Reference Date:  November | 1991 300 psT.
Source No.: 388-100-1 Coatained Radioactivity: 0.997 oL
Description of Solution
a. Mass of solution: 5.0007
b. Chemical form: AmC13 in 0.5N HCL e
<. Carrier content: Nooe added
d. Density: 1.0077 el @ 20°C.
Radioi ”
Nouae detectad
Radioactive Deught
Noue detected
Radi tide C -
0.1994 #Clgrm.

Method of Calibestion _
Weighed aliquots of the soluticn wero assayed using & liquid scintillstion counter. '

Uscortaimty of Meossaroment

a. Systematic uncertainty in instrument calibration: +2.0%
b. Random uncertainty in assay: +0.7%
¢. Random uncertainty i weighing(s): +0.0%
d. Total uncectainty at the 99% confidencs lovel: +2.7%
NIST Tmcoability
This calibeation is implicitly tracesble to the National Institute of Standards and Technology.
Notes

1. Nuclear data were takea from "Table of Isotopes®, Seventh Edition, edited by Virginia 8. Shirley.

z.mwu-mmmmnwu mmintain implicit
traceability for a sumber of nuclides, based ca the blind assay(and later NIST certification) of Standard
Refarence Materials. (As in NRC Regulatory Guids 4.15)

——m
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THIS IS A PHOTOCOPY OF THE CERTIFICATE v
WHICH 1S BEING MAILED TO YOU UNDER
SEPARATE COVER.

National fngtitute of Standards & Technology

Cectificate

N
‘».,,.__/

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide -

Source identification

Source description

Half life

Measuring instrument

Stroatium-90
4919-G
Solution in NIST borosilicate-glass ampoule "

Solution composition Strontium-90 plus yttrium-90 plus approximately
95 ug each of non-radicactive strontium and

yttrium per gram of 1-molar hydrochlocic aci @
Mass Approximately 5.0 grams '

Radioactivity concentration 4514 x 10* Bq ¢*

Reference time 1200 EST August 1, 1990
Overall uncertainty 1.05 perceat @
Photon-emitting impurities None observed 9
. Alpha-particle-emitting impurities None observed @

285 + 0.2 years @

4=p liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, Joaizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899

" suary, 1991

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

L]

*Notes on back
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Date Prep Started :

2-¢-96

LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS

TOTAL RADIGSTRONTIUM - LAL-91-50P-0196

Matrix : Water

S83000

WorkGroup : SR-90 LAL-01 96 32666 Prep Due Date 02/14/96
T - GQUSTOMER . | | T CHILD: | -AuQuaT f- "SR |YTTRIUM | YTTRIUM} -PLANCHET | PLANCHET .| * | RESIDUE COMMENTS
‘ LAL ID CARR!ER LiSEPTT | SEP ] TAREWT | GROSSWT | * | - WEIGHT S
o : oo | tmiy | DATE: | “TIME '} “lgrems), | ‘lgrems) | *'| .- (grame}
L6230-5 32666DUP1{ 32666 01 L(C!b'mL o 5 12-1290 | 2:5Tpmlb-Y L{ﬂr b G127
Lab Ctrl Sample 32666LCS1| 2 |Lcs1 [32686-02 2056 b |6 . £ §336 1590098
Method Blank 32666MBB | 3 |meB1 [32666-03 25lmmb §13 63 14 S4o¥o
BOGZS8 16230-5 | :4:|smp1 |32666-04 | 496 ml 300pm 161207 1L-26017
BOGZTO L6263-5 =5 32666-05 | 5 mi- |/ 257 [ 88010 1089294
3
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
Concavol oF Carrier-10-012258 foswd - i Act & Vol of LCS™ - 2@-7&':»6:/@ = {0 mf Prep Anist o
CarrerExp Date- 2] 4-2.'9  ~ LCS Ref Date:: -~ =~ y-1 +94 StartDate | 2-f-76
Carrier ID# - 145658 -20 LCS ID# - A4 471~ ‘H—l, Count Anist
Balance Number : Y 20021 (\/( Pipette Number : (v) Carrier and LCS added by: [(W 2-P-T&
() (3% { Witnessed by : e
Comments :
V&0
AV - ora O P P, - — N — YO
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LOCKHEED ANALYTICAL LABORATORY

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

Date Prep Started : 2/8/96 Matrix : Water
WorkGroup : SR-90 LAL-0196 32666 Prep Due Date ; 02/14/96
STOMER®:" 1 “PARENTAINQI-QC |-+ CHILD~ |- ALIQUOT |~ SR | YITRIUM [YTTRIUM| PLANCHET | PLANCHET | * [ RESIDUE | - COMMENTS
D7 LALS - | LALID | vowume | cARIER | sEP | "seP | TAREWT |Grosswr|*| weewr [ 7 S
S Hocd U I s ) teny T | paTE | TiMe “(grarns) Ctgrams) | * ] tgrams)
L6230-5 32666DUPT|~1: |ouPt [32666-01 0.495 0.5 2/12/96 | 14:57 | 6.48458 | 6.49127 0.00669
Lab Ctrl Sample 32666LCS1} -2 l.es1 |32666-02 1 0.5 2/12/96 | 14:55 | 6.89336 | 6.90098 0.00762
Method Blank 32666MBB | -3 ImsB1 [32666-03 1 0.5 2/12/96 | 14:57 | 6.81363 | 6.82086 0.00723
BOGZS8 L6230-5 4 [smp1 |32666-04 |  0.495 0.5 2/12/96 ] 15:00 | 6.79287 | 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
Bu
9
10
11
12
13
14
16
16
i7
18
19
20
21
22.
23
24:
Conc&Vol of:Carrier '} 24.50 mg/mL; 0.5 mL Act'& Vol of LCS. - 26.78 pCi/mL; 1.0 mL Prep-Anlst - - AW
Carrier Exp Datg* =" = 30:Sep-96 LCS Ref'Date * "~ -* 01-Apr-94 Start Date 2/8/96
Carrier ID# 7 =7 94-658-20 LCSID#~ " : 94-677-44-1 Count Anist LV
Balance Number : 40020021 { ) Pipette Number : 134488 { ) Carrier and LCS added by: AW 2/8/96
{ } 139746 { } Witnessed by : WF

Comments :

1/



WorkGroup : SR-90 LAL-0196 32666

LOCKHEED ANALYTICAL LABORATORY

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

neh | Bkgeef - BFE v Count |- Count | Yawrium [Bkg Corr | Count = Total -J- 1LD- 1" MD/
\ig 5 | Counts| - Sr-80. [ “Start- |- Start= | Ingrow | Activity’ | Error' | Error-§ YU
g niny: - i TR T Date | Time |ToCount|  pCi/.- |2 Sigmal 2 Sigmai pCi 1 pCis
LB1-C1_|32666-01 [DUP1| 0.5646 | 150 165 _0.443]02/12/96] 19:00 | 1.056| 34.97 1.97 261 1.38] 1.
181-c2_ |32666-02 [LCS1 | 0.622] 180 149] 0.437 102/12/96] 19:00 | 1.056| 25.06 1.08 1.63] 0.5 0.
L81-c3  |32666-03 [MBB1} 0.590 | 150 1521 0.443102/12/96] 19:00 | 1.056 -0.16|  0.36 0.36] 0.62] 0.
LB1-c4 |32666-04 [SMP1{ 0.612] 150 1571 0.439 [02/12/96] 19:00 | 1.055( 38.62 1.93 2.7 1.281 1.0
LB1-D1_ |32666-05 0.553| 150 159] 0.444 {02/12/96] 19:00 | 1.056 -0.12]  0.80 0.80] 1.36] 1.«
()
© COMMENTS 32666LCS1 Sr-Tot LCS Recovery = 25.06/26.61 = 97.8 %.
g 1.6230-5, 32666DUP1 RPD = 9.9 %, RER = 0.69
8 MBB = -0.163 pCi/l. = > less than RDL{HAMDC). -
Vaeo

- Date Complsted

Q-2 TCo

—

~l

w4



Date Prep Started :

-1€

LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS

TOTAL RADIOSTRONTIUM -

LAL-91-S0P-0196

Matri

Prep Due Date

ix : Water

02/19/96

WorkGroup SR-QO LAL-0196 33765
| L "‘V:PARENTS NO{-“QC | CHILD - . atiouot XTTRIUM| PLANCHET. | PLANCHET
- I.AL ID R sER | sEPD | TAREWT | GRosswr
: ARINEE I - (gorl) -DATE" | TIME “{grams)  Igramasy - | *
Lab Ctrl Sample 33765LCS1 | #1:{tcs1 |33765- o1 2-20-%6 | 2:5Dpm | £ - 23\ J, 539°CY
Method Blank 33765MBB | 2:{mse1 |33765-02 2:52p.,, 5.3;?4;, [ RTEN S
BOGZSS 162305 |3 33765-03 | 560 mL / zg:ldm (21609 1682534
:4.: * v
5
8
7
8
9
10
11
12
13
14
15
16
17
18
19
20°
21
22
23
24 ]
f%ahé&ﬁm—;bff'céfﬁer{i o- 01225, fo5ad < 0.Sul Act & Not of LES -] 22 78 .:C../ ,l Zoad Prep Anlst | @) [}
arrier. Exp-Dateé ~ 5] 9.3 .9¢ LCSRef Date~ ~ | «-/-24 * Start Date: "=~ %Zé /et
HEarrier ID# - ;. - |94~ (S8 -2¢& LCSID# | o L7757~/ Count Anist | * &
Balance Number: 4s02 00321 e Pipette Number : (¥ Carrier and LCS added by: i
() /%974’/_ (e Witnessed by : #7 éda;&(p
Comments : /e 200 Lt230-7 '
!/ V6024
oo n. aqrl R A /4 a Cnt B CoaetadiAData - A PIN{ 1%



Date Prep Started :

LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS
TOTAL RADIOSTRONTIUM - LAL-91-S0P-0796

2/16/96

Matrix ; Water

WorkGroup : SR-90 LAL-0196 33765 Prep Due Date : 02/19/36
CUSTOMER |- PARENT. [NO[-0C] CHILD [ auauor [.sg [ vymum | yiTaium| pLancrer | pLancheT [ = | ResibuE | COMMENTS: -
B LALID. [} LALID | VOLUME | CARRIER | ~SEP SEP' | TAREWT | GROSSWT| * | WEIGHT o
S T L) “qmuy | pATE TIME ‘ {grams). tgrams) tgrams}. |
Lab Ctrl Sample 33765LCS14 ¥ jies1 §33765-01 0.5 0.5 2/20/96 1 2:50 | 6.58341 | 6.59078 0.00737
Method Blank 33765MBB {- 2 {maB1 |33765-02 0.5 0.5 2/20/96 | 2:53 | 6.85496 | 6.86308 0.00812
BOGZS8S 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
i1
12
13
14
15
16
17
18
19
20
21
22
23
24
Conc&Vol of Carrier | 24.50 mg/mL; 0.5 mL Act & Vol of LCS 26.78 pCi/mL; 1.0 mL Prep Anlst WL
Carrier-Exp Date -~ 30-Sep-96 LCS Ref Date - 01-Apr-24 Start Date- 2/16/96
Parrier ID# 94-658-20 LCS ID# 94-677-44-1 Count Anist CS
5 Balance Number : 40020021 { ) Pipette Number : 134488 { ) Carrier and LCS added by: WL
Y () 139746 { ) Witnessed by : CD
Q0 Comments : !
N V36024
Amalier + SR8 WAL N, N Checkad by % Cnt Rm Custody\Date :




LOCKHEED ANALYTICAL LABORATORY

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

WorkGroup : SR-90 LAL-0196 33765

-J-Ghem. [-Ci Bkg - - tif- Count-|.. Yairium - £ Bk :Count

: Counts{ Sr-90:|  Start | Start' | Ingrow | “Activity | Error | Esror .
it 0N | paer | Time |To Count]:: pCifL | 2 Sigma | 2 Sigima | pGill- | -
81-D3  |33765-01 167| 0.445 | 02/21/96| 11:02 | 1.304| 48.15] 1.89 3.02] 1.03] - 1.08
81-01  133765-02 |MBB1| 0.663 168| 0.444 { 02/20/96]| 18:12 | 1.164 0.25] 0.62 0.621 1.03] 1.07
L8103 |33765-03 0.706 167| 0.445 { 02/20/96] 18:12 | 1.165 .0.03] 059 0.59] 0.99] 1.03
(@AMENTS : 33765LCS1 Sr-Tot LCS Recovery = 48.15/51.20 = 94.1 %,
S0
-
D MBB = 0.246 pCi/L = > less than RDL{HAMDC).

H
) ; va6024

Date Completed : D-21-7% M
o e oA NoA A~ Checked by :
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Strontium Carrier Standardization
Strontium Carrier (10 mg/mL}:

Use commercially available 10,000 pg Sr/ml. ICP Standard or equivalent. Alternately,
Dissolve 24.16 g of Sr{NO,}, in water and dilute to 1 L in a volumetric fiask 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 drled and tared
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desiccator
and weigh.

_Calib_# ‘! 7 ] Cajib # 2 L Clib #3

Carrier plus )
planchet wt. (m4) GCRL5 . B4 LSEQ .93 £540.5¢ )
Tare wt. of (AR 2L ;
planchet (md £R53.57%F &8 6550.76 I :
Net wt. of carrier :
added (mg) IR, 23 i, 1™k 1d.30

AVERAGE Sr(NQ,}, + STD DEV, = /IR A5 T 0.6681 (o. 612259, O.M% |

per 0.5-..&

Expected mg of Sr{NO,;), = cert.value(=10mgofSr/mL) * 0.5 mL * 2.41

Within 3% of expected (12.08 mg/0.5 mi) vaiue {yes/no) uwe s

Initial and Date:____ (& 0 -5s-95

W 95820

palklor 2 10--95

Read and Understood By

Continued on Page

Ly

\S{g-ned Date Signed

/-DO 10-4-499 T}’IY’U/D UOC“\{O/ [’{é "?é

000195~

—
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CERTIFI TE OF ANALYSIS

Catalog Number: ' PLSR2-3X Lot No. G3-153SR
Element and Matrix: SrIHN03/IrCIZO
Starting Material: Strontium Carbonate SrCO

Starting Material Lot Number: 05941D ?

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

Element PP 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 X <.05 Sn <.10
Be <.08 Li <.05 ' Ti <.05
Bi  <.05 Mg <.05 T1 <.05 .o
Ca <.05 Mn <.05 v <.05 !
cd <.,05 Mo <.10 zn <,05
Co <.05 Na <.05 Zr <.10
<.05 Ni <,05

Cr
Traceability Documentation For Solution Standard:

1. Classical Wet Assay: 10,050 ppm.

Titrimetry: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized
against NIST Pb(NO,), 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 solulion standards are guaranteed stable and accurate to + 0.5% pt labeled concentration [or 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.

/V' W Do SEP 9%

, Chemical Production Manager,

Signed by:

EBEPQ 2.
\ e — -7
SPEX INDUSTRIES. INC. 3880 PARK AVE., EDISON. N.J. OBE20 S08-543-7144 FAX: 208-603-9647

000136




U.S. Environmanta! Protection Agency
Environmantal Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessmoant Division

Calibrauon Certificate

ACSES !

e} '.L.S

Description

Princmas esdnuciade | Stront lum" g 0 l Hall.Lte

Nomunal activity [ 27 ] ‘ nano cwn;l

28,

MNommal volume El mion amgoult/oltke numviberd 9 400 3_1

Measurement

Activity of principal radionuclice

Actevity pet gram of 1has solution

[ 5.40 || nancewsj«| strontium-90 1

uonoonomrstonl April 1, 1994 I

Activity of daughter radionuclide

The ¢

ol Picy wat paniad 3t the ¢ d teng by

| s.40 1} nancewes| for eam

of the Ssughter nuckide Yttrium-.gg |

Total mass of this solution '

Approximately 5.0 "™

Mqthod of measurement

The activity of the primary solution was measured

by liquid scintillation counting.

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

Useluyl Life

This radionuchds het decayed threugh m hall lives SinCE ot Wit s0LEnet by EMSLLY

Wae recommend thet this salution shewid not be used stter | Augqust 1994 l

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-9C in water.

000197

CST =



Purity

The manufacturer states that activiies other than that of the princtpal nuclide
and of its daughter nuciides, If any, were estimated/known to be.

(N

h v
:;qs:atl t%n of the principal activity

2 :f::a‘.’}?,“ % { of the principal activity
(3 [ee;:a'l'}:n % 1 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 pracision 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% confidencs limits are given by t{(sm) where t is obtained from the student t factor
for the degres of fraedom (n-1})).

The maximum uncertainty due to the assessable systematic errors (dilution. counting, and
known uncertzinty of the standard) is obtained by the separste arithmetic summation of the

positive and negative systamatic error ( + 4 — § ' ). These have been estimatad not 1o excesd

+3.8 %

or|]-3.8 %

the cverall uncanainty (often cailed accuracy) is an estimate of the pessible divergence of

the quoted result from the true vaiue, It is a combination of random error [t(sm)] at the 99.7%
confidancs limits and the worst case estimate of the systematic ecrors ( +8, -5 )

The overall uncertainty is therafors caiculated on the basis of + [t(lm) 46] .- [t(sm) +¢ﬂ

andis {+4.0 %). |- 4.0 %]of the quoted radioactive concenration.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities (no sliowance for error in these sssumptions or the
assumption of quoted half-life have been included in the statement of accuracy above).

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

Chemical Carvier content per gram of solution; Other components:

Composition . ]

of S:I‘:;ion 30 micrograms strontium 0.1 M HCL
Preservative:

Remarks

April 26, 1994

Date Certificate Prapared

Approval Signature

Ravised 1/84

oCOTIT



32

DROJEFT —SVA"%/9

Motencek Mo, [l (Y

Continued From Page

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope:

Activitv of Standard Received:
Weight of Standard Received (g):
Standard Activity (pCifgh
Halflifa in Years or Days:

Reference Date:

Lr -90

A 1x0"

uCi

5 0

5 x10°

pCi/g

2 b

Yrs

4| 494

Vendar:

Vendor 1.D. #
LAL 1.D. #:

NIST Traceable ¢
Certificate #:
Receiver's Name:

Date Received:

EeA
Titoo3-)
Acsayl
Ues
%94 303 -
K Gk
£-3-14

Prumary D‘Iutnon

Batance Verification?:
Diluent Used:

a: Decay Corrected Standard Acti

¢: Total diluted weight (g
d: Total Diluted Yolume {mL)

e: Activity of Dilution by Waight

h. Dilution Logbook 1.D. #:
Prepared By:

\ Raviewed By:

vity {(pCi/g):

b: Weight of the Source Transferred (g):

pCifgy [a*b/clh:

f: Calculated Density of Solution (g/ml) [c / d]:

Q: Activity of Dilution by Voluma {pCi/mL} (e

* £

V!L%
0- | Ml
£4 xi0®  pcig
4 9670 g %
¢49.9 a_ i
[y mL
6’374’ pCifg i
o- 1980 glmi i
536. 44 scume

B 414-?2: j

%@J@&'M

=== lufa—

Raview Date:

Lels -9¢

Preparation Date:

6/30/54

L} Purity/Cross Check\P\erformed By: Check Date:
:;ui ii s \ " W
Signed Date Signed Date

DD [a Yt

AN A YAV Ju W e
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope: S)" - C}/O

LEEL
Parent Barcode Number /}C 528 |
Vendor o Certificate I.D. # of Parent Standard: EPA Fupo3 - /
Diluted Source Logbook 1D, #: ?3~ 474 —£2 —f
Balance Verification?: C?Le_g

)
Diivent Used: d / H H C [

T

Dilution

*Diluent: 0 j < He |

*Dansity of diluent (g/mi): /\/{/ﬂ' ) .

a: Parent Specific Activity: 53644 PC:.‘ /il
b: Amount of Source Transferred: 5 00 Ig g

¢c: Total amount of Dilution: {00 20 g
d: Total Volume of Dilution: /Aj ’/A

e: Activity of Dilution [a * b / c): N/A-

f: Activity of Dilution (a * b /d): 26.78 rpQ /MJZ
Bilution Logbook 1.D. #: 34-—67 7" 44 — \

Prepared By: %Jﬂ) (/O vk, Preparation Date: 3"2 '75/
¥, 0
- Review Date; 3/3/6s5”

'tf the diluant remains unchanged from the diluent used for tha dilution source, then a weight di:‘}on of & volurne unit source

Reviewed By:

can ba performed without a density convarsion, If tha diluant changes, a weighted proportion sity copversion is neqéssarv-

AP

AW
Signed Date Signed s fL, Date

000200
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. CERTIFICATE OF CALIBRATION Aoy
BETA STANDARD SOLUTION

Radionuclide C-14
Half Life: 5730 = 40 years
Catalog No.: 7014
Source No.: 407-124-2

Deseription of Solution
a. Mass of solution:

b. Chemical form:
¢. Carrier content;

d. Density:
Radioimpurities
Radioactive Daughters

Radionuclide Concentration

Method of éalibration

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

Uncertainty of Measurement

Customer; LOCKHEED ENVIRONMENTAL

P.O.No.: 06L.AB2959

Reference Date: November 15 1992 12:00 PST.

Contained Radioactivity: 1.093 uCi.

Contained Radioactivity: 40.4 k8q
5.0242 grams.
Benzoic Acid Carboxy~C-14 in 0. IN NaOH
None added
1.002 g/mi @ 20°C,

None detected
s
None
0.218 pCi'g.

a. Systematic uncertainty in instroment calibration: + L.8%
b, Random uncertainty in assay: +0.5%
<. Random uncertainty in weighing(s): + 1.0%
d. Total uncertainty at the 99% confidence level: +2.2%

NIST Traceability

This calibration is implicitly traceable to the National Instinute of Standards and Technology.

Notes

1. Nuclear data were taken from "*Table of Radicactive Isotopes”, edited by Virginia S. Shirley, 1986.

2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a2 number of nuclides, based on the blind assay(and later NIST certification) of
Standard Reference Materials (As in NRC Regulatory Guide 4.15).

(818) 843 - 7000

ISOTOPE PRODUCTS LABORATORIES
1800 North Keysione Street
Burbank, California 91504

Lo 1. o

QUALITY CONTROL
Nov. 17, /792

Date Signed

000243
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NQIEDOOK NG, ___+ * |

‘ ARd 114
ISOTOPE WEIGHT DILUTION RECORD "
Isotope: C -1 ‘\} " Vendor: -_E P L
Total Recaivad Activity: j.OYD pc, Vendor 1D:__ o7 - jaf -3
W, Received:___ S+ O 2.« g NIST Traceab@ﬂ Cert. ¥ ___T P
Activity in Units/gi_s 21715 e ‘/ 3 Referanca Date;__ /| — 15 ~ G ~
Activity converted {dpm/g):__~¥2 135 4 dpm/g Receive Date:__' /i & f q 2

——

Halfiife {Yrs or days) t% = S73s £ 4o Ag_w Receiver's Name: _ <3, oy M. e

PRIMARY DILUTION: Baranca wt. check done L_zl/
a: Source activity: 4 R 2 9 4 dpm/g * (if t% = < 100yr decay to prep. date)
b: Wt. of Source transfered:____“+. 3 09 S | g ’
Diluent used: O.] N ok
c: Total diluted weight: jl. S g
d: Activity of dilution (a®b/cl:___ L0, 34 T domig T A A7 ¢
a: Calculated density of solution: b os2 g/mL (4MHNO, = 1.1294 + .0007 g/mb)
f: Activity by volums = {d®e): Pe ST 388 dpm/ml,

Dilution Log Book 1D:_f~Ai ~ 43 -4 -2 -\

Preparation Date: _¢ c/ 21/3 3 Proparer's Name. \"\\ )

DA Balance wt, check done ¢

Log Book ID of source being diluted: /

a: Scource activity: /mmlg ® [if t% = < 100yr decay to prep, date)

b: Wt. of Source transfered: g

Diluent used: / - f
¢: Total dﬂmodl \nfeight: / N /A’ 9

/ dpm/g

d: Activity of dilution

e: Calculated dgnsity of solution: g/mbL (4MHNO, = 1.1294 + 0007 g/mL

f: Activi = (d%e): dpm/mL

Dilution Log Book ID:

(oo tof11/a3
(digned " Date Q.o viciied. Signed Date’
“%&‘1——



INITIAL STANDARD DILUTION RECORD

Standard Information:

{sotope: C-14 Vendor: Isotope Product

Activity of Standard Received: 1.09 uCi Vendor 1.D. #

Weight of Standard Received (g): 5.0242 g LAL 1.D. #: AA0114

Standard Activity (pCi/g): 2.17E+.05 pCilg NIST Traceable ? Yes

Halflife in Years or Days: 5730 yrs Certificate #: 407-124-2

Reference Dats: 11/15/92 Preparer's Name: Mark Young
Date Received: 11/18/92

Balance Verification?: Yes
Diluent Usad: 0.1 N NaQOH
a: Decay Corrected Standard Activity (pCi/g): 2.17E+05 pCi/g
b: Weight of the Source Transferred (g): 4,90951 ¢
c: Total diluted weight (g): , 116.63 g
d: Total Diluted Volume (mL} 116.3 mL
e: Activity of Dilution by Weight (pCi/g} [a*b/cl: 9.139E+ 03 pCi/g
f: Calculated Density of Solution {(g/mi) [c / d: 1.0020 g/mbL
g: Activity of Dilution by Volume (pCi/mL} [e * fl: 9,157E+ 03 pCi/mL
h. Dilution Logbook 1.D. #: LLAL-93-0474-23-1
Prepared By: Preparation Date: 10/27/93
Reviewed By: Review Date:
Purity/Cross Check Performed By: Check Date:

000215



SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

{sotope: Cc-14
Parent Barcode Number AA0114
Vendor or Certificate |.D. # of Parent Standarg: 407-124-2

Diluted Source Logbook i.D. #: LAL-93-0474-23-1
Balance Verification?: Yes

Diluent Used: 0.1 N NaOH

Ditution .
*Diluent: Nanopure w/ 1 mg/ml formaldehyde
*Density of diluent {(g/mil): 1.0006 g/ml
a: Parent Specific Activity: . 9.14E+03 pCi/g
b: Amount of Source Transferred: 0.70 g
¢: Total amount of Dilution: 250.14 g
d: Total Volume of Dilution: 250 ml
a: Activity of Dilution [a*b/cl: 2.57E+01 pCi/g
f: Activity of Dilution {(a * b /d): 2.58E+01 pCi/mi
Dilution Logbook 1.D. #: LAIL-94-0677-18-1
Prepared By: _Agnes Wong Preparation Date: 11/18/94
iPreparer Signature:
Reviawed By: Review Date:

Reviewer Signature:
*If the diluent romains tnchanged from the dilusnt usad for the dilution source, then a weight dilution of a volume unit source
can be performed without a dansity convarsion. If the diluent changes, waighted prpo doneonvoion is necassary.
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope: C - ( L‘!’

Parent Barcode Number Z],A- o\l 4’
14| T
Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook 1.D. #: 0(5 - ITL-’"L o 3 ]

Balance Verification?: %{Lf—
Diluent Used: PPT watkw i | Mg./mi ﬁ'vu.ﬂdi b
" ‘
Ditution

*Dituent: [S{atwp;g\!— wig fer’ i h‘"-g' {/mft'. ﬁimﬁ[g’h
*Density of diluent {g/ml}: N ‘/ A g/mi

a: Parent Specific Activity: 726727 'U?‘O_,ﬁ?_' pg;g“?%f? ;g_baa

b: Amount of Source Transferred: 0 ' 70 4@ Q

¢: Total amount of Dilution: ifo N Il’/' g
d: Total Volume of Dilution: A / A ml

e: Activity of Dilution {a * b / cl: MI/ A pCifg
t: Activity of Dilution {(a * b /d): 0? 6 . / Q0 pCifmi .

Dilution Logbook 1.D. #: ?4" 611 - IJL - )

Prepared By: | Preparation Date: “ ” 'c{

Reviewed By: ( ‘35 ﬁ: Zl u Review Date: lg Z[a /1¢
*If the diluent remains unchanged from the diluent used for the dilution source, then & weight dilution of a volume unit source

can be performed without a density conversion. If the diluent chenges, a weighted praportion density conversion is nacessary.
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U.S. Environmental Protection Agency
Envircnmental Monitoring Systems Laborstory-Las Vegas
Nuclear Radiation Assessment Division

Calibration Certilicate

Description

rmcmlud-omdml Tritium (H—3)I mu.m.l 12.43 yaargj
Mommal sclinty 1110 1 r nanowht_l )
MNommast wolume IIJ mi . smpouie fbotile oumber 2606-1

Measurement

Activity of principai radienuclide

Agvivity per gram of this solution

D.Ld;]Lnano_“'ﬂ“l Tritium J

ltOICDWsPSTml June 3, 1992

Activity of daughter radionuctide : Sy

The prinvcips! sctivity wis sccompanied st the quoted time by -
I I L :unnl Pet gram
of 1he daugier nuclide I ]

Total mass of this solution '

grams

APEROX, 5.0

Method of messurement -

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 Wational Institute of Standards
& Technology (NiIST).

Uselul Life

This rakonuctide hes decayed ihcough hat! Lives since it was otnained by EMSLAV

We cacommend that this sofution showid not be used sfier Eecem.ber 1999 ]
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U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology
Galthersburg, MD 20898

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency

Environmental Monitoring

Systems Laboratory

Las Vegas, Nevada

Radidnuclide

Source identification

Source description
Source mass .

Source composition

Reference time

NIST DATA
Radioactivity concentration  810.5 Bq g
Expanded uncertainty  0.64 percent ¢2*

Photon-emitting impurities

Measuring instrument

Half life

Difference from NIST

Gaithersburg, MD 20899
January 1994

None observed

478 liquid-scintiliation counters
calibrated with SRM 4926D

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

EMSL DATA

8103 Bq g!
4.3 percent @

None observed

Liquid-scintiilation
counting

12.43 + 0.05 years @

0.05 percent @

For the Director,

YA bt

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

*Notes on next page
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PROJECT H é Continued From Page ff’A '
INITIAL STANDARD DILUTION RECORD
Standard Information:
Isotope: ]—( -3 Vendor: ELA
. . | ! 1{‘\5
Activity of Standard Received: .U uCi = Mendor 0¥ >
]
Weight of Standard Received (g): 5 9 LAL 1.D. #: AC 5299
nC; 4'61
Standard Activity (pCi/g): 219 I5T Traceable ? Yes
Halflife in Years or Days: \Z. 477 yrs Certificate #: 2606 - |1
Reference Date: CAcO G_/.!/&L—— Receiver's Name: Kawiw Tree.
Date Received: _"[, < /93
o |

Primary Dilution

Balance Verification?: . \l{,q_j
Diluent Used: E FA DAI?‘?;Q'\HX‘F“\ P‘-ﬁ— h)J:\ ( D?.Ael.\p)@
| _4a:/ Decay Corrected Standard Activity (pCi/g)k: (—4*4—34;‘*‘&‘ B} pCilg  ca 6/ o /{f‘ 2
QQ‘\I\%:P b Weight of the Source Transferred (g): 4.935% g
W' | e Total dituted weight to): 49.377 g
' IR
d: Total Diluted Volume (mL) - 49,5 mL
e: Activity of Dilution by Weight (pCifg) [a*b/cl: 2190 pCilg
f: %15&%0 Density of Solution (g/mh {c / d): 0.99777 g/mL
g: Activity of Dilution by Volume {pCi/mL) le * fl: Q { ? 0 pCi/fmb. M. L/ 2 / gL

h. Dilution Logbook 1.D. #: (A5 -07921 — |

(.2
e

Prepared By: _gc,g-udwm /3. Horals,P eparatlon Date: 2/7/95
Pm’b L

Reviewed By: -..502 ng_g: " Review Date: 1‘/7/,25

Purity/Cross Check Performed By: Check Date:

Signed Date O 4 S"I?[Qr Signed

Date

Q00227
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PROJECT ”"_ 3 A o Com;tuJ;d From Page
SECONDARY/WORKING LEVEL T
STANDARD DILUTION RECORD I
Bilution Source Information ::
Isotope: H-23 /g T

Parent Barcode Number

Balance Verification?:

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

Diluted Sourca Logbook 1.D.

Ac 5295
2¢06 -1
#: LAL —a5-72(~]
Yous

Dituent Used: De. . T
Dilution B .
*Diluent: Deey Wl 1 )iTen
—— I\
*Density of diluent (g/mi): D.9977 gml
— || a: Parent Specific Activity: 2170 pCi/g’ pus £-
[ b: Amount of Source Transferred: 5.0 _,_Sz_(“
— 2995

c: Total amount of Difution:
d: Total Volume of Dilution:

e: Activity of Dilution (a
f: Activity of Dilution (a * b

Dilution Logbook 1.D. #:

Prepared By:

Reviewed By: \

I
oot 8, 11

oo g

2.7 oCg o (/3 /52
2.4 pCilml_can & /% /92

95 ~221-/4~ |

*b/cl:

{ d}:

—_

Preparation Date: Lifi

| -2- %

Review Date:

Wik /

*if the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit seurce
can be perfarmed without & density conversion. If the diluent changes, g weighted propartion density conversion is necessary.

Head aha UNgersiooc By

Signed

Date Signed Date

080228



) U.S. Environmental Protaction Agency
Environmental Monitoring Systems Laboratory-Las Vegas
Nuclaar Radiation Assessment Division

Calibration Certificate

Description
Prncoal uaaomdml Tritium (H=3 ﬂ "'"""'l 12.43 years 1
Homunal sctivity Eﬁ m
Hommal volume E ol 1 ampouieshottie numbar 2 6 0 6" 1
Measurement  Activity of principal radicnuclide ’
Activity par gram of (his solution
[ 21.9 ] [ nano c"""—I “[ Tritium l
w0400 hews PsTon| June 3, 1992 |
Activity of daughter radionuclide ' o
The princiodl activity was accompanisd 3l the queted Lime by
I ] l cworms] Par gram
ol 1w dsughter ryclide l l
Total mass of this schution :
* grams
APPROX ., 5.0
Mplhud of measuremaent -
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).
p .
Uselul Life This “'. clide hat decaynd theough hall Gves sincy it woe sttsined ty EMSL-LY
We recemmand thet this selution sheuld not be vied dtier becember 1999 I

G00R2I



Purity

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

Illl none Lequat,hl%“ of the principal activity
{2) L?\fa%'}:n | % | of the principal activity

(3) ',?jj“,?,“ of the principal activity

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

Random Errors

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

concantration of the principal activity had 8 standard arror (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 dua to the assessable systematic errors {dilution, counting, and
known uncsrtainty of the standard) is obtained by the separate srithmetic summation of the
positive and negative systematic error { *+§ = § * ). Thesa have been estimated not 1o exceed

[+2.9%]or{- 2.9 %]

the overail uncartainty (often called accuracy) is an estimate of the possible divergence of

the quoted result from the trus value. It is 3 combination of random error [!(sm)] at the 99.7%
confidencs limits and the worst case estimate of the systematic errors ( +5, -3 )

The overall uncertainty is therefore calculated on the basis of + [1(srn} +6] .- [l(sm) +63

and is |+ 1.3 %l. |- 4 3 xlof 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 thesa assuymptions 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 Kev, the average is 5.68 Kev.

Chemical “ GCaerier content per gram of solution: Other components:
Composition '
of Solution 100 percent H,0 Barium less than 0.9?4 pe
Lead less than 3x10 per
Preservative:
Remarks

Date Centificate Prepared J O{E‘so
Approval Signature ! ‘
_ ) r




U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology
Galthersburg, MD 20839

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitering Systems Laboratory
Las Vepas, Nevada

Radidnuclide Hydrogen-3
Source identification 2606-1, prepared by EMSL
Source description Liquid in 5-mL flame-sealed glass ampoule
Source mass - Approximately 5.0 grams
Source composition Hydrogen-3 in water
Reference time 0700 EST June 3, 1992
NIST DATA EMSI. DATA -
Radioactivity concentration 810.5 Bq g* 810.3 Bq g*
Expanded uncertainty . 0.64 percent ¢ , 4.3 percent @
Photon-emitting impuritiecs  None observed 9 None observed
Measuring instrument 4B liquid-scintiliation counters Liquid-scintillation
calibrated with SRM 4926D counting

Half life  12.43 * 0.05 years &

Difference from NIST -0.05 percent ©

‘,‘i-‘-_' -t
Ly
oy

For the Director,

P fdair

Gaithersburg, MD 20899 J.M. Robin Hutchinson, Acting Group Leader
January 1994 Radioactivity Group
Physics Laboratory

*Notes on next page
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NOTES

The uncertainty analysis methodology and nomenclature used for the reported
uncertaintics 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)].

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 measurcments on cach of

4 vials 0.11 percent
b) gravimetric 0.05 percent ;
c) calibration of SRM 4926D 0.29 percent
d) background 0.00 percent  _
e) half life . 0.03 percent

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

Overall uncertainty reported by EMSL.

The limit of detection for photon-emitting impurities is:
0.08 y s'g? for energies between 90 and 2700 keV.

Unterweger, M.P., Coursey, B.M,, Schima, F.J., and Mann, W.B,, Int. J. Appl. Radiat.
Isot,, 3%, 611 (1980).

This result demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceabitity 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 Continved From Page
INITIAL STANDARD DILUTION RECORD
Standard Information:
Isotope: H -3 Vendor: ELA
Activity of Standard Received: , L uCi +Vendar DT F > 1”1{‘15
Weight of Standard Received {g}: 5 g LAL u D. #: AC 5299
n( ) t
Standard Activity {pCi/g): 219 DC@"P’ l[l T Traceable ? Yes )
Halfiife in Years or Days: 2. 47 yrs | Certificate #: 2606 - | :
Reference Date: oo, (331 Receiver's Namae: Kovin Sree.
Date Received: ,(/1 s /93
i
Primary Dilution
Balance Verification?: Vel
Disti Rl
Diluent Used: ECA  ystm Ty pe Il Waln [ Dead w@
v \ Q l . e‘
-4:/ Decay Corrected Standard Activity (pCi/g}): '-4—-‘;-5@’ g % pCifg oo~ 4/5 /?‘&
\N}\ b2 Weight of the Source Transferred (g): 4.929 g
c: Total diluted weight {g): 49. 377 g
1B
d: Total Diluted Volume (mL) A49..5 mbL
! ¥
8: Activity of Dilution by Weight (pCig) [a *b/c)k: 9190 pCilg
f: %flgﬁ&‘ed Density of Solution {g/m) [c / d): 0.99777  aimb
-g: Activity of Dilution by Volume (pCifmL} [e * fl: Q / ? 0 pCi/mL  (m L/) /92

h. Ditution Logbook 1.D. #: CJ ?’/l« CA-a5S-072] — |
a 7% |

Prepared By: _Z_Ss.g.l{u%d-»m /3. Yorals Pfeparation Date: 2/2/95
Iomw r

?
Reviewed By: %ﬁ: LQ, 2== " Review Date: 7/7/.25

Purity/Cross Check Performed By: Check Date:

Signed Date O ¢ S'J t h §~  Signed ) 0_02 3 3 Date
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Continued From Page

SECONDARY/WORKING LE';

STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number

Vendor or Certificate 1.D. # of Paren]t Standard:
Diluted Source Logbook 1.D. #:

Balance Verification?:

Diluent Used:

U2 Lext s N

AC 5275

7S — 0721~ -

Yes

DC’A-Q 2 A—Té’ - -

Dilution

*Diluent:

r_/_l._war ﬂ.d‘a/ (AJA-,;v-

*Density of diluent {g/ml}: | gmi

a: Parent Specific Activity: 2/1%0 pCi‘g

b: Amount of Source Transferred: ,0.0 g

c: Total amount of Dilution: joo g

d: Total Volume of Dilution: oo wmi

e: Activity of Dilution [a*b/c): pCilg i
f: Activity of Dilution (a * b/ d): 217 pCilml o C73/52

Dilution Logbook I.D. #:

gy -0( 7718

Prepared By:

Reviewed By:

Isgeﬂﬂvlg

Preparation Date:

Review Date:

" *IE the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source
can bs performed without a density conversion. 1f the diluent changes, & weighted propartion density conversion is necessary, e

¢/23/55 -
6[2.3(95

reaq ana Unaerstood By

Signed Date

Signed

Date

000233
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