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Lockheed Hnvironmental Systems & Technologies Co.

Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED MART/N

October 31, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.
345 Hills
P.O. Box 969
Richland, WA 99352

RE: Log-in No.: L5287

Quotation No.: Q400000-B
SAF: B95-083
Document File No.: 0907596
BHI Document File No.: 271
SDG No.: LK5287

/

The Form 1's for 9060 TOC are being resubmitted as it was noted that the forms previously

submitted did not have the "*" qualifier on all samples. Inadvertently, the computer system

omitted the "*" qualifer on the two samples which had a zero (0) recovery.

If you have any questions concerning the analysis or the data please call Kathleen Hall at

(509) 943-4423.

Release of this data report has been authorized by the Laboratory Director or the Director's

designee as evidenced by the following signature.

" I certify that this data package is in compliance with the SOW, both technically and for

completeness, for other than the conditions detailed above. Release of the data contained in

this hard copy data package has been authorized by the Laboratory Manger or a designee, as

verified by the following signature."

Sincerely,

^'oR
Kathleen M. Hall
Client Services Representative

cc: Client Services
-Document Control

ri-



LOCKHEED ANALYTICAL SERVICES

Sample Results

IClient Sample ID: BOGCJ9 Date Collected: 25-AUG-95

Matrix: SolidWaste Date Received: 07-SEP-95

Percent Solids: 72.44

Constituent Units Method Result Project Data Date LAS LAS
- _.^' Reporting qualifier(s). Analyzed BatchIlD samptelID

Limit

Total Organic Carbon mg/kg 9060 < 15. 100 *U 22-SEP-95 27328 L5287-7

J



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCX6 Date Collected: 26-AUG-95

Matrix: Soil ]Date Received: 07-SEP-95

Percent Solids: 77.65

Constituent, Units Method Result Project Data Date LAS LAS
Reporting Oualifier(s) Analyzed eatchiID SampteliD

Limit

Total Organic Carbon mg/kg 9060 1900 100 * 22-SEP-95 27328 L5287-10



) LOCKHEED ANALYTICAL SERVICES

Sample Results

iClient Sample ID: BOGCL7 Date Collected: 27-AUG-95

IMatrix: Soil Date Received: 07-SEP-95

]Percent Solids: 58.39 . ^

Constituent Onits Method Result Project Data Date LAS LAS
Reporting Quatifier(s) Anatyzed eatchjtD Sanptej tD

. Limit

TotaL Organic Carbon mg/kg 9060 11000 700 * 22-SEP-95 27328 L5287-13
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LOCKHEED ANALYTICAL SERVICES

Sample Results

iClient Sample ID: BOGCM9 JDate Collected: 28-AUG-95 ^

JMatrix: SolidWaste JDate Received: 07-SEP-95

JPercent Solids: 67.85

Constituent Units Method Result Project Data Date LAS LAS
Reporting 6lualifier(s) AnaLyzed eatchILD SampleJFD

Limit - -' '

TotaL Organic Carbon mg/kg 9060 < 15. 100 *U 22-SEP-95 27328 L5287-16

U



Control #: B95-0062 M
Sample Disposition Record Revision #: 0

Date Initiated: 09/13/95

Section 1- BACKGROUND
SAF #: B95-083 -
OU: N/A
Project ID: 100 EFFL PIPE
Task ID: I
Sampling Event: EFFLUENT PIPELINE
Laboratory: Quanterra
Project Coordinator: JA Lerch
Task Manager: DB Encke

Section 2 - SAMPLE INFORMATION
Number of Samples: All samples associated with SAF# B95-083 requesting C-14 analysis
ID Numbers: All samples associated with SAF# B95-083 requesting C-14 analysis
Matrix: Soil
Collection Date: Approximately 08/01/95

Section 3 - ISSUE
Class: Lab Direction
NCR Number: N/A
Type: Insufficient Volume
Description: Samples received by Quanterra contained insufficient volume to analyze for C-14.

N/A

NCR Validation (Print/Sign) Date

Section 4 - DISPOSITION
Type: Reject
Description: The C-14 analysis will cancelled.

Q^ qJA Lerch "1 1 l \ z

Project Coordinator (Print/Sign) te

DB Encke .1J 6 F,;^ 9^l^19^
Task Manager (Print/Sign) Date

N/A
QA (Print/Sign) Date

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

N/A
Inspector (Print/Sign) Date



Control #: 96-0005
Sample Disposition Record Revision #: 0

Date Initiated: 10/12/95

Section 1 - BACKGROUND
SAF #: B95-083
OU: N/A
Project ID: 100 EFFL Pipe
Task ID: 1
Sampling Event: EFFLUENT PIPELINE ERA SAMPLING
Laboratory: Lockheed
Project Coordinator: JA Lerch
Task Manager: DB Encke

Section 2 - SAMPLE INFORMATION
Number of Samples: 4
ID Numbers: BOGCJ9, BOGCK6, BOGCL7, and BOGCM9
Matrix: Soil/Other
Collection Date: Aproximately 08/27/95

Section 3 - ISSUE
Class: Lab Direction
NCR Number: N/A
Type: Revision of Direction
Description: Mercury was not originally placed on the SAF as an analyte of interest.

N/A

NCR Validation (Print/Sign) Date

Section 4 - DISPOSITION
Type: REWORK
Description: Mercury will be analyzed for sample numbers BOGCJ9, BOGCK6, BOGCL7, and BOGCM9

by Lockheed on a PRIORITY turnaround time. The ERC recognizes that the holding time for the analysis
will be exceeded. Data will be due to ERmple Management on October 30, 1995.

JA Lerch um - 2 ^^ U q, l I(111^
Project Coordinator ( int/Sign) Date

DBEncke (o4^
Task Manager (Print/Sign) Date

N/A
QA (Print/Sign) Date

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

N/A
Inspector (Print/Sign) Date



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

LOCKHEED

September 29, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.
345 Hills
P.O. Box 969
Richland, WA 99352

RE: Log-in No.:
Quotation No.:
SAF:
Document File No.:
BHI Document File No.:
SDG No.:

L5287

Q400000-B
B95-083
0907596
271
LK5287

MART/N

4
^^

00
bein /

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on September 7, 1995. The temperature of the cooler upon
receipt was 3°C. Sample containers received agree with the chain-of-custody documentation.
Sample containers were received intact. Samples were received in time to meet the analytical
holding time requirements.

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

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

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 943-4423.
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Lockheed Analytical Services Log-in No.: L5287

Quotation No.: Q400000-B
SAF: B95-083

Document File No.: 0907596
BHI Document File No.: 271

SDG No.: LK5287

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

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

Sincerely,

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control
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Lockheed Analytical Services

CASE NARRATIVE
INORGANIC TOC ANALYSES

Log-in No.: L5287
Quotation No.: Q400000-B

SAF: B95-083
Document File No.: 0907596
BHI Document File No.: 271

SDG No.: LK5287

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 control sample(s), matrix spike sample(s), and
duplicate sample(s).

Preparation and Analysis Requirements
• Two soil and two solid waste samples were received for LK5287 and analyzed in batch

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

Client ID LAL # Method

BOGCK6 L5287-10 DUP 9060 Tota l Org a nic Ca rb o n

Holding Time Requirements
• All samples were analyzed within 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 with the following exception:

For Method 9060 Total Organic Carbon for soil and solid waste (1) The TOC values are
calculated by subtracting TIC values from TC values. Therefore, only a duplicate
sample result and RPD are reported in the QC section. The duplicate sample precision
was outside of acceptance limits. All associated samples are flagged with an "*".

Kay McCann September 25, 1995
Prepared By Date
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Lockheed Analytical Services Log-in No.: L5287
Quotation No.: Q400000-B

SAF: B95-083
Document File No.: 0907596
BHI Document File No.: 271

SDG No.: LK5287

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on September 7, 1995. The samples were logged in as
L5287 and were prepared and analyzed in batch 907 bh.

Holding Time Requirements

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

Method Blanks

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

Internal Quality Control

• All Internal Quality Control were within acceptance limits with the following
exceptions: The matrix spike recoveries for antimony (58%), cadmium (150%),
copper (126%), lead (166%), and thallium (51 %) were outside of acceptance limits.
The recoveries based on the LCS Solid ERA #222 (antimony 122.2%, cadmium
97.5%, copper 104.2%, lead 100.4%, and thallium 130.7%) were all within the
manufacturers control limits, indicating the analytical system was operating within
control limits.

• The matrix spike recoveries for aluminum, chromium, iron, manganese and zinc
exceeded the 75-125% acceptance limit, however, the sample concentration is
considered significant (i.e., greater than four times the spiking level) relative to the
amount spiked into the sample. Therefore, the data are not qualified.

• The duplicate sample precision for aluminum (59%), chromium (30%), manganese
(23%) and zinc (42%) were outside of acceptance limits indicating variability may be
attributed to the inhomogeneity of soil and solid waste samples of this type.

Sample Results
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Lockheed Analytica/ Services Log-in No.: L5287
Quotation No.: Q400000-B

SAF: B95-083
Document File No.: 0907596
BHI Document File No.: 271

SDG No.: LK5287

• Results are reported on a dry weight basis.

Shellee McGrath September 25, 1995

Prepared By Date
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Lockheed Ana/ytica/ Services Log-in No.: L5287
Quotation No.: Q400000-B

SAF: B95-083
Document File No.: 0907596
BHI Document File No.: 271

SDG No.: LK5287

CASE NARRATIVE
INORGANIC TOTAL URANIUM ANALYSES

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

Preparation and Analysis Requirements

All samples were received on September 7, 1995. The samples were logged in as
L5287.

Holding Time Requirements

All holding time requirements were met.

Total Uranium

The Total Uranium analysis was performed using LAL-91 -SOP-01 68. All samples were
prepared in Workgroup U TOTAL KPA LAL-016827388 with a Method Blank (MBB),
Laboratory Control Sample ( LCS1), Duplicate ( DUP) and Matrix Spike (MS). No
problems were encountered during preparation or analysis. All QC criteria were met
and no reanalysis was performed.

Shellee McGrath
Prepared By

September 25, 1995
Date
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Lockheed Analytical Services

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

Log-in No.: L5287
Quotation No.: Q400000-B

SAF: B95-083
Document File No.: 0907596
BHI Document File No.: 271

SDG No.: LK5287

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

Alpha Spectrometry

Analytical Method Isotopic Plutonium

The isotopic plutonium analysis was performed using standard operating procedure (SOP),
LAL-91-SOP-0108. The samples were analyzed in workgroups 27298 and 27305. No
problems were encountered during analysis and all QC criteria were met. No re-analyses were
performed.

Gamma Spectrometry

Analytical Method Gamma Spectrometry

The gamma spectrometry analysis was performed using SOP, LAL-91-SOP-0064. The
samples were analyzed in workgroups 27296 and 27304. No problems were encountered
during the analysis and all QC criteria were met with the following exception: Elevated
activity in the client samples and limited aliquot volumes caused the minimum detectable
activities (MDAs) to be above the client reporting detection limit (RDL) for both workgroups.
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 SOPs, LAL-91-SOP-0060 and LAL-91-
SOP-0061. The samples were analyzed in workgroups 27297 and 27307. No problems were
encountered during analysis and all QC criteria were met with the following exceptions: The
matrix spike (MS) recoveries were out of QC criteria in workgroup 27297 due to a problem
with the MS flattening. The MS was somewhat fluffy and clumping, therefore we could not
spread an even flat layer across the planchet. This caused a much higher counting efficiency
(unmeasurable) than off the quench curve. Because all other QC criteria were met data
quality is not believed to be adversely affected. The alpha MS recovery was out of criteria
due to the effect of alpha spiking a soil matrix in workgroup 27307. Because all other QC
criteria were met data quality is not believed to be adversely affected. No re-analyses were
performed.
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Lockheed Analytical Services

Liquid Scintillation Counter

Analytical Method Carbon-14

Log-in No.: L5287
Quotation No.: Q400000-B

SAF: B95-083
Document File No.: 0907596
BHI Document File No.: 271

SDG No.: LK5287

The carbon-14 analysis was performed using SOP, LAL-93-SOP-0209. The samples were
analyzed in workgroups 27176 and 27177. No problems were encountered during analysis
and all QC criteria were met with the following exceptions: The MS was out of QC criteria
in workgroup 27176. Because the MS spike amount was < 10% of the sample activity data
quality is not believed to be adversely affected. The MS was out of QC criteria in workgroup
27177. Because the MS spike amount was only 20% of the sample activity data quality is
not believed to be adversely affected. The relative error recovery was out of QC criteria in
workgroup 27177, possibly due to sample inhomogeneity. Data quality is not believed to be
adversely affected. No re-analyses were performed.

Analytical Method Nickel-63

The nickel-63 analysis was performed using SOP, LAL-93-SOP-0224. The samples were
analyzed in workgroups 27693 and 27695. No problems were encountered during the
analysis and all QC criteria were met. No re-analyses were performed.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0067. The samples were
analyzed in workgroups 27299 and 27306. No problems were encountered during analysis
and all QC criteria were met. No re-analyses were performed.

Andrea Tippett
Prepared By

September 27, 1995
Date

000010



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

Sep 07 1995, 05:11 pm

Login Number: L5287
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L5287-1 BOGCJ9
temp 3; SAF# B95-083
Location: 157
SolidWaste 8 S SCREENING

L5287-2. BOGCK6
temp 3; SAF# B95-083
Location: 157
Soil 4 S SCREENING

L5287-3 BOGCL7
temp 3; SAF# B95-083
Location: 157
Soil 4 S SCREENING

L5287-4 BOGCM9
temp 3; SAF# B95-083
Location: 157
SolidWaste 8 S SCREENING

L5287-5 BOGCJ9
temp 3; SAF# B95-083
Location: 157
SolidWaste 8 S C-14 LAL-0209
SolidWaste 8 S GAMMA SPEC LAL-0064
SolidWaste 8 S GR ALP/BETA LAL-0060
SolidWaste 8 S..NI-63 LAL-0224
SolidWaste 8 S PU-ISOTOPIC LAL-0108
SolidWaste 8 S TRITIUM(H3) LAL-0067
SolidWaste 8 S U TOTAL KPA (INORG)

L5287-6 BOGCJ9
temp 3; SAF# B95-083
Location: RAD2(RM156)
SolidWaste 8 S 6010 ICP METALS
SolidWaste 8 S PERCENT SOLIDS

L5287-7 BOGCJ9
temp 3; SAF# B95-083
Location: RAD2(RM156)
SolidWaste 8 S 9060 TOC

25-AUG-95 07-SEP-95

26-AUG-95 07-SEP-95

Hold:22-FEB-96

27-AUG-95.07-SEP-95

Hold:23-FEB-96

28-AUG-95 07-SEP-95

25-AUG-95 07-SEP-95

Hold:21-FEB-96
Hold:21-FEB-96
Hold:21-FEB-96
Hold:21-FEB-96
Hold:21-FEB-96

Hold:21-FEB-96

25-AUG-95 07-SEP-95

Hold:21-FEB-96
Ho1d:08-SEP-95

25-AUG-95 07-SEP-95

Hold:22-SEP-95

Page 1

22-SEP-95

22-SEP-95

22-SEP-95

22-SEP-95

22-SEP-95

22-SEP-95

22-SEP-95

000014



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

Sep 07 1995, 05:11 pm

Login Number: L5287
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L5287-8 BOGCK6 26-AUG=95 07-SEP-95
temp 3; SAF# B95-083
Location: 157
So11 4 S C-14 LAL-0209 Hold:22-FEB-96
Soil 4 S GAMMA SPEC LAL-0064 Hold:22-FEB-96
Soil 4 S GR ALP/BETA LAL-0061 Hold:22-FEB-96
Soil 4 S NI-63 LAL-0224 Hold:22-FEB-96
Soil 4 S PU-ISOTOPIC LAL-0108 Hold:22-FEB-96
Soil 4 S TRITIUM(H3) LAL-0067 Hold:22-FEB-96
Soil 4 S U TOTAL KPA (INORG) Hold:22-FEB-96

L5287-9 BOGCK6 26-AUG-95 07-SEP-95
temp 3; SAF# B95-083
Location: RAD2(RM156)
Soil 4 S 601& ICP METALS Hold:22-FEB-96
Soil 4 S PERCENT SOLIDS Hold:09-SEP-95

L5287-10 BOGCK6, 26-AUG-95 07-SEP-95
temp 3; SAF# B95-083
Location: RAD2(RM156)
Soil 4 S 9060 TOC Hold:23-SEP-95

L5287-11, . . . BOGCLZ 27'=AUG-9507-SEP-95
temp 3; SAF# B95-083 '
"""'Location:157
Soil 4 S C-14 LAL-0209
Soil 4 S GAMMA SPEC LAL-0064
Soil 4 S GR ALP/BETA LAL-0061
Soil 4 S NI-63 LAL-0224
Soil 4 S PU-ISOTOPIC LAL-0108
Soil 4 S TRITIUM(H3) LAL-0067
Soil 4 S U TOTAL KPA (INORG)

L5287-12 BOGCL7
temp 3; SAF# B95-083
Location: RAD2(RM156)
Soil 4 S 6010 ICP METALS
Soil 4 S PERCENT SOLIDS

L5287-13 BOGCL7
temp 3; SAF# B95-083
Location: RAD2(RM156)
Soil 4 S 9060 TOC

Hold:23-FEB-96
Hold:23-FEB-96
Hold:23-FEB-96
Hold:23-FEB-96
Hold:23-FEB-96
Hold:23-FEB-96
Hold:23-FEB-96

27-AUG-95 07-SEP-95

Hold:23-FEB-96
Ho1d:10-SEP-95

27-AUG-95 07-SEP-95

Hold:24-SEP-95

Page 2

22-SEP-95

22-SEP-95

22-SEP-95

22-SEP-95

22-SEP-95

22-SEP-95

000015
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Sep 07 1995, 05:11 pm

Login Number: L5287
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L5287-14 BOGCM911
temp 3; SAF# B95-083
Location: 157
SolidWaste 8 S C-14 LAL-0209
SolidWaste 8 S GAMMA SPEC LAL-0064
SolidWaste 8 S GR ALP/BETA LAL-0060
SolidWaste 8 S NI-63 LAL-0224
SolidWaste 8 S PU-ISOTOPIC LAL-0108
SolidWaste 8 S TRITIUM(H3) LAL-0067
SolidWaste 8 S U TOTAL KPA (INORG)

L5287-15 BOGCM9
temp 3; SAF# B95-083
Location: RAD2(RM156)
SolidWaste 8 S 6010 ICP METALS
SolidWaste 8 S PERCENT SOLIDS

L5287-16 BOGCM9
temp 3; SAF# 895-083
Location: RAD2(RM156)
SolidWaste 8 S 9060 TOC

L5287=17 REPORT TYPE
SAF# B95-083
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT +
Water 1 S RAD RPT TYPE 2

28-AUG=95 07=SEP-95. 22-SEP-95

Hold:24-FEB-96
Hold:24-FEB-96
Hold:24-FEB-96
Hold:24-FEB-96
Hold:24-FEB-96

Hold:24-FEB-96

28-AUG-95 07-SEP-95 22-SEP-95

Hold:24-FEB-96
Hold:11-SEP-95

28-AUG-95 07-SEP-95 22-SEP-95

Hold:25-SEP-95

07'=SEP-95 07-SEP-95 22-SEP-95

Page 3

Signature: 464rR Xy

Date: ( ' ^ ^^ nnnn ^ ^
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CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUESTCompany P°,- / of 2
Collector HULSE, KARL Contact/Requertor ENCKE, DAVID B. eL No. 373-3461 MSIN }(5-53 FAX
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Westinghouse Hanford
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

co.c #
009517

Company
Page 2 of

Collector HULSE, KAR[., ContacuRequertor ENCKE, DAVII) B. TeL No. 373-3461 MSIN X5-53 FAX

AF Number B95-083 s.mPle o.teln Purctuue Order/Charge Code

JedTlfle 100 EFFL Pipe Logbook# I^(f C. ^.. J c•e' ^ S Z Ice Cheat # Temp.
YS 2

Wpped To (Lob) 1,(IDkfieed Method of Shlpment
F d _ X ,CC _ S

BW of Ledlnt/Air BW No.

rofocol RCRA Data Tunuround PRIORITY OlTelte Property No.

SwpleNa Lob.ID • Date Time No(fypeContafner SampkAnalYtE Petxrretlve

BOGCM9 X 8l30/93 13T3
1^a ^ 1

(^) n
GROSS AIpW (GADGPC) Gross BeLL(GBDPC), Po-238, 239l1A0, TOTAL URANIUM, Ni-63, 614, TRITRIM, GAMMA SPEC,
AC77VITY SCAN, RAD SCREEN None

BOGCM9 X 8130/95 1325 (^) 60 G
ICPMETALSTAL(6010)

Coolto4C

BOGCM9 X 8l30/97 1325 (1) 20 P
RADS4oo(Labspocific)

None

BOGCM9 X 830/95 1325 (/) 60 G TOC (9060)
COOLTO4C

,.

SSIBLE SAMPLE HAZAL+nS/REMARKS MSDS Yee q No B SPECIAL INSTRUCf1ONS Hold Time
Lbtdllmorvnw7Wa. .^o.we yl'ncs S^2wP!< l^ola.+.e was /;,-,.J(a.^ 5u.n^/c /Y/afK:r ?^.C

o77qe is Sc•^./e

RelinquSked By Print Sipt DrtJlun< RboervedBy pcint Sipt DnJI"une Matrix

/,^/s2 /oyc w.(.. M.)1^ ,b-t.,,4 l)"fS- &v<'- S = Soil DS = DnnoSolids

1in"shod By Rali^By Dauctrune
SE = Sediment DL = DrunLiquids
SO = Salid T = Ti.

SL = Sludge WI = Wipe

IimryisbedBy O DuNl'ime ae"rvedBy D'Wfime
= 4 V ^d0 Oal = v onCgetuni

A = Air X = OIFc

IitquishedBy DaWfime Rea1vedBy Diarll'ime

FINALSAMPLE D1tpmJMeOiodeeReuentuantamQ,perlsbpmcedme,medinptocnx DispaxdBy Dau?ime

DISPOSITION-

AllwmpbaontdnlnphaaatWouamateria6obailbepickedupbyr<qunwrendretumedtoparcnt<ontelnererdteoforipin. h6001S00 (07/96)



1706 <•rny ;y

SAMPLE STATUS REPORT FOR N 5894. RAD SCREEN -86GEN5 TIME: 9/ 1/95 15: 9

DISPATCHED: 8/31/95. 13:28 SAMPLE HAS NOT BEEN SIURPED

RECEIVktI: 8/31/95• 15:26

OUT OF GOOD CIIARCE

kXT_ DETER. RESULTS OR STATUS •RANGE? ANS? CODE
.. 3£* Yfex #ixAl-k

t`,^'' *^-s-^^* #",^^x*^^£i,:i-i-...k;^;.^:-f•^
E61772

4271 TOT-ACI < 5.00000E 01 pCi/G N Y

END OF REPORT „ rte 15'Oml (̂ /uss }7^ /f/^

lt9 ^'e,.:cl}vt ureze
7.50 c^n

^t ^

09/05/95 07:54 '$`373 3176 _• 222S 3B +44 F.A.S. Z002

13o6<•T9p M/ri

SAMPLE STATUS REPORT FOR N 5883. RAD SCREEN -886E38 TIME: 9/ 5/95 7:45
DISPATCHED: 8/31/95 13:28 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 8/31/95 15:24

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
^^:^* ^^ tr•^t^^^^ =_ ^_^^^^:^^•^ ^;^^ ^:x:^. ^^x*
4271, TOT-ACT < 5.00000E 01 pCi/G N Y E61772

09/01/95 13:25 $373 3176 2225 F.A.S. Q006

j, o Gcrt ^ i/r .f
SAMPLE STATUS REPORT FOR N 5885. RAD SCREEN 6G6Gif§ %YQ "TIME: 9/ 1/95 13:14
DISPATCIIED: 0/31/95 13:28 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: • 8/31/95 15:25

• OUT OF GOOD CIIARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
**** **£:E**#* #*#*£##ilaliiLiiTiilli:fi.•9:•i.^Y•.^ASAi11 t£# **k *islCSfC

4271 TOT-ACT < 5.00000E 01 pCi/C N Y E61772

09/01/95...13:24 $373,3176•____ , _ . 222S 3B ^^• F.A.S. la005

6ocC47 rSAMPLE STATUS REPORT FOR N 5881. RAD SCREEN --80&G{.-g•^6^IME: 9/ I/9S 13:14
DISPATCHED: 8/31/95 13:28 SAMPLE HAS NOT BEEN SLURPED
HFCkIYkUc 8/31/95 15:24

OUT 0f GOOD CHARGE
FX'I. .IIFIkR. RESULIti OR SIAIUS - RANGE? ANS? CODE
'41c'Hc i^i4H#i't i`^.-7'k£d4'jr.C^.F.Fk-.H.YrJrk-1rlrA-A-AIk.l-ki.4w^.llii }yt Z^ j^£y}i.t

4271 TOT-ACT < 5.00000E 01 pCi/G N Y EG1772

END OF REPORT 000019

G^/C'7 Vc^



Sample Login
Login Review Checklist

Lot Number L.5 Z S )

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

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

SANII'LE SUMAM-RY REPORT YSF. NO N/A 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
procedures?

LOGIN CHAIN OF CUSTODY

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

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

SAMPLE

-F- - -

YES. NO N/ ent

^

YES NO NL Comment

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

primary review signature datc

/
/ 4tLSt_L4.,r';a

/secondary review signature

000020

date ^

^ cfC ^ J ^ L



WHC.-SOW.-93-0003
Revision 4

SAMPLE CHECK-IN LIST

Date/Time Received: )Z^AbC, SDGB:

Work Order Number: i; SAF /: K3 :

Shipping Container ID: L- -'-(Si- Chain of Custody # pay.5 (7

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

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

3. Sample temperature 3 ^(_

4. Vermiculite/packing materials is Wet [] Dry

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

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

7. Samples have:
tape hazard labels

:T_custody seals X appropriate sample labels

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

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

Yesm No [ ]

Notes:

Sample Custodi an/Laboratory: /1,,^ 0 1.A; Date: °J . ) - 1 S

Telephoned To: On ^(• 7 yS By M.!!-^_

33

UUUU21

(^ (!C`7 S`l



\(^̂

r^

Lockheed Analytical Services
Sample Receiving Checklist

Clieat Name: ^, o 14y,\ _u, ,n ^ i Job No. LS Zd 1 Cooler ID:

Page I of

COOLER CONDITION UPON RECEIPT

Temperature of cooler upon receipt: 3s^
temperature of temp. blank upon receipt:

Yea No • Commrats/Discrcpenciu

custody seals intact

chain of custody present

blue ice (or equiv.) preaent/froua

rad survey completed

SAMPLE CONDITION UPON RECEIPT

Yea No ^ Commmm/Discrepancies

all bottles labeled

samples intact

proper container used for sample type

sample volume sufficient for analysis

proper pres. indicated on the COC

VOA's contain headspace

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

MISCELLANEOUSITEMS

Yes No • Commaoh/Disctepmaciop

samples with short holding times

samples to subcontract

ADDITIONAL COMMENTS/DISCREPANCIES

,^ .

Completed by / date: •9

Sent to the client (daWinitie]s): +0 Client's signatttre upon receipt:

N - - eonuct the ^ppmpfiite CSR of=y Qiaerepxi" imme6iarrly upw reeeipt

-00leuc miow this ieformatloe anAretum vL fic^imillc to the aypropriaW CSR (ID2) 3614146

vesion 2.0 (11/11/94)



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richland, WA

B0GCJ9 = L5287-1 SolidWaste •SCREENING-
L5287-5 SolidWaste . C-14 LAL-0209 -
L5287-5 SolidWaste GAMMA SPEC LAL-00
L5287-5 SolidWaste •GR ALP/BETA LAL-0
L5287-5 SolidWaste NI-63 LAL-0224-
L5287-5 SolidWaste •PU-ISOTOPIC LAL-0
L5287-5 SolidWaste •TRITIUM(H3) LAL-0
L5287-5 SolidWaste U TOTAL KPA (INOR
L5287-6 SolidWaste .6010 ICP METALS-
L5287-6 SolidWaste PERCENT SOLIDS -
L5287-7 SolidWaste '9060 TOC

BOGCK6 - L5287-2 Soil SCREENING -
L5287-8 Soil •C-14 LAL-0209-
L5287-8 Soil GAMMA SPEC LAL-00
L5287-8 Soil •GR ALPlBETA LAL-0
L5287-8 Soil •NI-63 LAL-0224 -
L5287-8 Soil •PU-ISOTOPIC LAL-0
L5287-8 Soil •TRITIUM(H3) LAL-O
L5287-8 Soil U TOTAL KPA (INOR
L5287-9 Soil • 6010 ICP METALS
L5287-9 Soil •PERCENT SOLIDS-
L5287-10 Soil . 9060 TOC -

BOGCL7 L5287-3 Soil SCREENING
L5287-11 Soil •C-14 LAL-0209 -
L5287-11 Soil •GAMMA SPEC LAL-00
L5287-11 Soil .GR ALP/BETA LAL-0
L5287-11 Soil .NI-63 LAL-0224 -
L5287-11 Soil •PU-ISOTOPIC LAL-0
L5287-11 Soil . TRITIUM(H3) LAL-0
L5287-11 Soil •U TOTAL KPA (INOR
L5287-12 Soil •6010 ICP METALS_
L5287-12 Soil • PERCENT SOLIDS,
L5287-13 Soil 9060 TOC _

BOGCM9 L5287-4 SolidWaste •SCREENING
L5287-14 SolidWaste •C-14 LAL-0209 -
L5287-14 SolidWaste •GAMMA SPEC LAL-00
L5287-14 SolidWaste •GR ALP/BETA LAL-0
L5287-14 SolidWaste •NI-63 LAL-0224-
L5287-14 SolidWaste PU-ISOTOPIC LAL-0
L5287-14 SolidWaste •TRITIUM(H3) LAL-0
L5287-14 SolidWaste

.
U TOTAL KPA (INOR

L5287-15 SolidWaste •6010 ICP METALS
L5287-15 SolidWaste •PERCENT SOLIDS.
L5287-16 SolidWaste . 9060 TOC -

REPORT TYPE L5287-17 _ Water EDD - DISK DEL.`
L5287-17 Water INORG TYPE 2 RPT
L5287-17 Water RAD RPT TYPE 2

000023

C ((L "7T`/G



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCJ9 Date Collected: 25-AUG-95

Matrix: SolidWaste Date Received: 07-SEP-95

Percent Solids: 72.44

Constituent Units. ^ Method Result Project Data: Date LAS LAS
^ : Repopting Oualifier[s) Anatyzed BatchI ID Samplel;D

, ' . .. .. ^ Ltm1t.'., .,:.... . . . .,. , . . ., .

Total Organic Carbon mg/kg 9060 < 21. 140 U 22-SEP-95 27328 L5287-7

000025



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: B0GCK6 Date Collected: 26-AUG-95

Matrix: Soil Date Received: 07-SEP-95

Percent Solids: 77.65

Coristituent.. Untts Metbod Result Projecti Data Date' LA
' . , , . .:. . ^ ^. . , . ^ ^ Reporting Quatifier(s) Anatyzed 8atchjiD Sample(ID

it^,Lim

Total Organic Carbon mg/kg 9060 2400 130 * 22-SEP-95 27328 L5287-10

000026



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCL7 Date Collected: 27-AUG-95

Matrix: Soil Date Received: 07-SEP-95

Percent Solids: 58.39

Constituent : --. Units Method Result ProjeLt Data
L

Date LAS LAS ,.'-
, , . '' , ! :.-. Reporting uatifier<s> Analyzed BatchI lD Samplelt0 :; ,.. , , , . ..

-' :rLimit
. . ..

TotaL Organic Carbon mg/kg 9060 19000 170 * 22-SEP-95 27328 L5287-13

000027



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCM9 Date Collected: 28-AUG-95

]Matrix: SolidWaste Date Received: 07-SEP-95

Percent Solids: 67.85

ConAtituent - --.' - Units Method Resutt Project.:Data - Date LASLAS
ReportingQualif.ier(s) Anatyzed BatphlID Sampte,IO

TotaL Organic Carbon mg/kg 9060 < 22. 150 U 22-SEP-95 27328 L5287-16

000028



LOCKHEED ANALYTICAL SERVICES

Sample Results

JClient Sample ID: B0GCJ9 JDate Collected: 25-AUG-95

]Matrix: SolidWaste JDate Received: 07-SEP-95

JPercent Solids: 72.44

Constituent Units Method Result Project
Reporting

Limit

Data
Oual

Dilution Date
Analyzed

LAS
Batch ID

LAS
Sample ID

ALUMINUM mg/Kg 6010 7300 39. * 5 25-SEP-95 27389 L5287-6

ANTIMONY mg/Kg 6010 < 16. 16. N 1 21-SEP-95 27389 L5287-6

ARSENIC mg/Kg 6010 < 130 130 5 25-SEP-95 27389 L5287-6

BARIUM mg/Kg 6010 130 5.7 1 21-SEP-95 27389 L5287-6

BERYLLIUM mg/Kg 6010 < 0.27 0.27 1 21-SEP-95 27389 L5287-6

CADMIUM mg/Kg 6010 17. 6.8 N 5 25-SEP-95 27389 L5287-6

CALCIUM mg/Kg 6010 15000 8-7 1 21-SEP-95 27389 L5287-6

CHROMIUM mg/Kg 6010 4300 4.1 * 5 25-SEP-95 27389 L5287-6

COBALT mg/Kg 6010 < 8.2 8.2 5 25-SEP-95 27389 L5287-6

COPPER mg/Kg 6010 39. 4.1 N 5 25-SEP-95 27389 L5287-6

IRON mg/Kg 6010 690000 16. 5 25-SEP-95 27389 L5287-6

LEAD mg/Kg 6010 < 76. 76. N 5 25-SEP-95 27389 L5287-6

MAGNESIUM mg/Kg 6010 2300 14. 1 21-SEP-95 27389 L5287-6

MANGANESE mg/Kg 6010 1400 2.7 * 5 25-SEP-95 27389 L5287-6

NICKEL mg/Kg 6010 16. 4.1 1 21-SEP-95 27389 L5287-6

POTASSIUM mg/Kg 6010 < 160 160 1 21-SEP-95 27389 L5287-6

SELENIUM mg/Kg 6010 < 120 120 5 25-SEP-95 27389 L5287-6

SILVER mg/Kg 6010 < 5.4 5.4 5 25-SEP-95 27389 L5287-6

SODIUM mg/Kg 6010 260 19. B 1 21-SEP-95 27389 L5287-6,

THALLIUM mg/Kg 6010 < 68. 68. N 5 25-SEP-95 27389 L5287-6

VANADIUM mg/Kg 6010 < 5-4 5-4 5 25-SEP-95 27389 L5287-6

ZINC mg/Kg 6010 920 5-4 * 5 25-SEP-95 27389 L5287-6

000033



LOCKHEED ANALYTICAL SERVICES

Sample Results

iClient Sample ID: BOGCK6 iDate Collected: 26-AUG-95

^ i
IMatrix: Soil JDate Received: 07-SEP-95

^ i

JPercent Solids: 77.65
I i

Constituent Units Method Result Project
Reporting

Limit

Data
Oual

Dilution Date
AnaLyzed

LAS
Batch ID

LAS
Sample ID

ALUMINUM mg/Kg 6010 7900 7.4 1 21-SEP-95 27389 L5287-9

ANTIMONY mg/Kg 6010 < 15. 15. N 1 21-SEP-95 27389 L5287-9

ARSENIC mg/Kg 6010 < 25. 25. 1 21-SEP-95 27389 L5287-9

BARIUM mg/Kg 6010 56. 5.4 1 21-SEP-95 27389 L5287-9

BERYLLIUM mg/Kg 6010 < 0.26 0.26 1 21-SEP-95 27389 L5287-9

CADMIUM mg/Kg 6010 < 1.3 1.3 1 21-SEP-95 27389 L5287-9

CALCIUM mg/Kg 6010 14000 8.2 1 21-SEP-95 27389 L5287-9

CHROMIUM mg/Kg 6010 24. 0.77 1 21-SEP-95 27389 L5287-9

COBALT mg/Kg 6010 6.5 1.5 8 1 21-SEP-95 27389 L5287-9

COPPER mg/Kg 6010 29. 0.77 1 21-SEP-95 27389 L5287-9

IRON mg/Kg 6010 28000 3.1 1 21-SEP-95 27389 L5287-9

LEAD mg/Kg 6010 < 14. 14. 1 21-SEP-95 27389 L5287-9

MAGNESIUM mg/Kg 6010 4700 13. 1 21-SEP-95 27389 L5287-9

MANGANESE mg/Kg 6010 280 0.51 1 21-SEP-95 27389 L5287-9

NICKEL mg/Kg 6010 16. 3.8 1 21-SEP-95 27389 L5287-9

POTASSIUM mg/Kg 6010 1000 150 B 1 21-SEP-95 27389 L5287-9

SELENIUM mg/Kg 6010 < 22. 22. 1 21-SEP-95 27389 L5287-9

SILVER mg/Kg 6010 < 1.0 1.0 1 21-SEP-95 27389 15287-9

SODIUM mg/Kg 6010 580 18. 8 1 21-SEP-95 27389 L5287-9

THALLIUM mg/Kg 6010 < 13. 13. 1 21-SEP-95 27389 L5287-9

VANADIUM mg/Kg 6010 52. 1.0 1 21-SEP-95 27389 L5287-9

ZINC mg/Kg 6010 210 1-0 1 21-SEP-95 27389 L5287-9

000034



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCL7 JDate Collected: 27-AUG-95

JMatrix: Soil JDate Received: 07-SEP-95

JPercent Solids: 58.39

Constituent Units Method Result Project
Reporting

timi t

Data
Qual

Dilution Date
Analyzed

LAS
Batch ID

LAS
Sample ID

ALUMINUM mg/Kg 6010 15000 9.8 1 21-SEP-95 27389 L5287-12

ANTIMONY mg/Kg 6010 < 20. 20. N 1 21-SEP-95 27389 L5287-12

ARSENIC mg/Kg 6010 52. 33. B 1 21-SEP-95 27389 L5287-12

BARIUM mg/Kg 6010 70. 7.1 1 21-SEP-95 27389 L5287-12

BERYLLIUM mg/Kg 6010 < 0.34 0.34 1 21-SEP-95 27389 L5287-12

CADMIUM mg/Kg 6010 < 1.7 1.7 1 21-SEP-95 27389 L5287-12

CALCIUM mg/Kg 6010 2100 11. 1 21-SEP-95 27389 L5287-12

CHROMIUM mg/Kg 6010 48. 1.0 1 21-SEP-95 27389 L5287-12

COBALT mg/Kg 6010 7.2 2.0 B 1 21-SEP-95 27389 L5287-12

COPPER mg/Kg 6010 95. 1.0 1 21-SEP-95 27389 L5287-12

IRON mg/Kg 6010 280000 4.0 1 21-SEP-95 27389 L5287-12

LEAD mg/Kg 6010 400 19. 1 21-SEP-95 27389 L5287-12

MAGNESIUM mg/Kg 6010 1400 17. B 1 21-SEP-95 27389 L5287-12

MANGANESE mg/Kg 6010 550 0.67 1 21-SEP-95 27389 L5287-12

NICKEL mg/Kg 6010 23. 5.1 1 21-SEP-95 27389 L5287-12

POTASSIUM mg/Kg 6010 340 200 8 1 21-SEP-95 27389 L5287-12

SELENIUM mg/Kg 6010 < 29. 29- 1 21-SEP-95 27389 L5287-12

SILVER mg/Kg 6010 < 1.3 1.3 1 21-SEP-95 27389 L5287-12

SODIUM mg/Kg 6010 390 24. B 1 21-SEP-95 27389 L5287-12

THALLIUM mg/Kg 6010 20- 17. B 1 21-SEP-95 27389 L5287-12

VANADIUM mg/Kg 6010 19. 1.3 1 21-SEP-95 27389 L5287-12

ZINC mg/Kg 6010 260 1.3 1 21-SEP-95 27389 L5287-12

000035



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCM9 Date Collected: 28-AUG-95

[Matrix: SolidWaste Date Received: 07-SEP-95

]Percent Solids: 67.85

Constituent Units Method Result Project
Reporting

Limit

Data
Oual

Oitution Date
Analyzed

LAS
Batch ID

LAS
Sample ID

ALUMINUM mg/Kg 6010 6900 43. * 5 25-SEP-95 27389 L5287-15

ANTIMONY mg/Kg 6010 < 17. 17. N 1 21-SEP-95 27389 L5287-15

ARSENIC mg/Kg 6010 180 140 B 5 25-SEP-95 27389 L5287-15

BARIUM mg/Kg 6010 54. 6.2 B I 21-SEP-95 27389 L5287-15

BERYLLIUM mg/Kg 6010 < 0.29 0.29 1 21-SEP-95 27389 L5287-15

CADMIUM mg/Kg 6010 8.7 7.4 N 5 25-SEP-95 27389 0287-15

CALCIUM mg/Kg 6010 1100 9.4 B 1 21-SEP-95 27389 L5287-15

CHROMIUM mg/Kg 6010 1600 4.4 * 5 25-SEP-95 27389 L5287-15

COBALT mg/Kg 6010 < 8.8 8.8 5 25-SEP-95 27389 L5287-15

COPPER mg/Kg 6010 25. 4.4 BN 5 25-SEP-95 27389 L5287-15

IRON mg/Kg 6010 600000 18. 5 25-SEP-95 27389 L5287-15

LEAD mg/Kg 6010 < 82. 82. N 5 25-SEP-95 27389 L5287-15

MAGNESIUM mg/Kg 6010 250 15. B 1 21-5EP-95 27389 L5287-15

MANGANESE mg/Kg 6010 750 2.9 * 5 25-SEP-95 27389 L5287-15

NICKEL mg/Kg 6010 14. 4.4 1 21-SEP-95 27389 L5287-15

POTASSIUM mg/Kg 6010 < 180 180 1 21-SEP-95 27389 L5287-15

SELENIUM mg/Kg 6010 < 130 130 5 25-SEP-95 27389 L5287-15

SILVER mg/Kg 6010 < 5.9 5.9 5 25-SEP-95 27389 L5287-15

SODIUM mg/Kg 6010 270 21. B 1 21-SEP-95 27389 L5287-15

THALLIUM mg/Kg 6010 < 74. 74. N 5 25-SEP-95 27389 L5287-15

VANADIUM mg/Kg 6010 < 5.9 5.9 5 25-SEP-95 27389 L5287-15

ZINC mg/Kg 6010 750 5.9 * 5 25-SEP-95 27389 L5287-15

000036



LOCKHEED ANALYTICAL SERVICES

METALS RESULTS

QC Data Summary For Reagent Blank Analysis

Constituent Units Reporting
Detecticn

Limit

LAS
Batch
TO

Date
Analyzed

Reagent
Btank
Resutt

Data
Ouatifier

ALUMINUM mg/Kg 5.8 27389 09/21/95 < 5.8

ANTIMONY mg/Kg 11.6 27389 09/21/95 < 11.6

ARSENIC mg/Kg 19.6 27389 09/21/95 < 19.6

BARIUM mg/Kg 4.2 27389 09/21/95 < 4.2

BERYLLIUM mg/Kg .2 27389 09/21/95 < .2

CADMIUM mg/Kg 1 27389 09/21/95 < 1

CALCIUM mg/Kg 6.4 27389 09/21/95 < 6.4

CHROMIUM mg/Kg .6 27389 09/21/95 < .6

COBALT mg/Kg 1.2 27389 09/21/95 < 1.2

COPPER mg/Kg .6 27389 09/21/95 < .6

IRON mg/Kg 2.4 27389 09/21/95 3.56 B

LEAD mg/Kg 11.2 27389 09/21/95 < 11.2

MAGNESIUM mg/Kg 10 27389 09/21/95 < 10

MANGANESE mg/Kg .4 27389 09/21/95 < .4

NICKEL mg/Kg 3 27389 09/21/95 < 3

POTASSIUM mg/Kg 120 27389 09/21/95 < 120

SELENIUM mg/Kg 17.4 27389 09/21/95 < 17.4

SILVER mg/Kg .8 27389 09/21/95 < .8

SODIUM mg/Kg 14 27389 09/21/95 < 14

THALLIUM mg/Kg 10 27389 09/21/95 < 10

VANADIUM mg/Kg .8 27389 09/21/95 < .8

ZINC mg/Kg .8 27389 09/21/95 1.04 B

000037



LOCKHEED ANALYTICAL SERVICES

METALS RESULTS

QC Data Summary For Duplicate SanLple Analysis

Client Sample ID BOGCM9 (DUP)

Const.ituent
, ,

.

;Units
.

^.:. ^

LAS
Batch .
,lD,.

LAS
Bample
',.IDr

Date
AnaLyted

Sample
Result

Duplicate
Result

Retative
Percent

0lfference

COntrol-;
Cimit

... .. . ...

- Data
Qualifier

: - : . ..

ALUMINUM mg/Kg 27389 L5287-15 09/21/95 6949. 12820 59

ANTIMONY mg/Kg 27389 L5287-15 09/21/95 < 17- < 17- b

ARSENIC mg/Kg 27389 L5287-15 09/21/95 183.4 < 140 b

BARIUM mg/Kg 27389 L5287-15 09/21/95 54.02 76.82 59.

BERYLLIUM mg/Kg 27389 L5287-15 09/21/95 < 0.29 < 0.29 b

CADMIUM mg/Kg 27389 L5287-15 09/21/95 8.748 14.26 7.4

CALCIUM mg/Kg 27389 L5287-15 09/21/95 1114. 1364. 1500

CHROMIUM mg/Kg 27389 L5287-15 09/21/95 1589. 2152. 30

COBALT mg/Kg 27389 L5287-15 09/21/95 < 8.8 < 8.8 b

COPPER mg/Kg 27389 L5287-15 09/21/95 24.57 40.21 37.

IRON mg/Kg 27389 L5287-15 09/21/95 603500 571500 5

LEAD mg/Kg 27389 L5287-15 09/21/95 < 82. < 82. b

MAGNESIUM mg/Kg 27389 L5287-15 09/21/95 246.5 327.9 1500

MANGANESE mg/Kg 27389 L5287-15 09/21/95 749.0 939.0 23

NICKEL mg/Kg 27389 L5287-15 09/21/95 13.81 24.15 12.

POTASSIUM mg/Kg 27389 L5287-15 09/21/95 < 180 < 180 b

SELENIUM mg/Kg 27389 L5287-15 09/21/95 < 130 < 130 b

SILVER mg/Kg 27389 L5287-15 09/21/95 < 5-9 < 5-9 b

SODIUM mg/Kg 27389 L5287-15 09/21/95 272.6 217.9 1500

THALLIUM mg/Kg 27389 L5287-15 09/21/95 < 74. < 74. b

VANADIUM mg/Kg 27389 L5287-15 09/21/95 < 5.9 < 5.9 b

ZINC mg/Kg 27389 L5287-15 09/21/95 746-8 1142. 42
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LOCKHEED ANALYTICAL SERVICES

METALS RESULTS

QC Data Summary For Matrix Spike Sample Analysis

lClient Sample ID BOGCM9 (MS) I

Conetituent... '... - '-....,... . . .. Units.. .
LAS

Batch,
ID

LAS -'-
Sampte.

Date
Analyzed

Matrix
Spike
Rsu[t

Ssmple
Result

Spike-
Added

(%)
Recovery

Data
ouati.fier

ALUMINUM mg/Kg 27389 L5287-15 09/21/95 9901. 6949. 579.8 509 a

ANTIMONY mg/Kg 27389 L5287-15 09/21/95 334.1 < 17. 579.8 58 N

ARSENIC mg/Kg 27389 L5287-15 09/21/95 740.9 183.4 579.8 96

BARIUM mg/Kg 27389 L5287-15 09/21/95 624.4 54.02 579.8 98

BERYLLIUM mg/Kg 27389 L5287-15 09/21/95 12.15 < 0.29 14.50 84

CADMIUM mg/Kg 27389 L5287-15 09/21/95 30.53 8.748 14.50 150 N

CALCIUM mg/Kg 27389 L5287-15 09/21/95

CHROMIUM mg/Kg 27389 L5287-15 09/21/95 2519. 1589. 57.98 1604 a

COBALT mg/Kg 27389 L5287-15 09/21/95 152.4 < 8.8 145.0 105

COPPER mg/Kg 27389 L5287-15 09/21/95 116.2 24.57 72.48 126 N

IRON mg/Kg 27389 L5287-15 09/21/95 610900 603500 289.9 2553 a

LEAD mg/Kg 27389 L5287-15 09/21/95 240.8 < 82. 145.0 166 N

MAGNESIUM mg/Kg 27389 L5287-15 09/21/95

MANGANESE mg/Kg 27389 L5287-15 09/21/95 1135. 749.0 145.0 266 a

NICKEL mg/Kg 27389 L5287-15 09/21/95 163.8 13.81 145.0 103

POTASSIUM mg/Kg 27389 L5287-15 09/21/95

SELENIUM mg/Kg 27389 L5287-15 09/21/95 602.4 < 130 579.8 104

SILVER mg/Kg 27389 L5287-15 09/21/95 17.42 < 5.9 14.50 120

SODIUM mg/Kg 27389 L5287-15 09/21/95

THALLIUM mg/Kg 27389 L5287-15 09/21/95 293.1 < 74. 579.8 51 N

VANADIUM mg/Kg 27389 L5287-15 09/21/95 130.8 < 5.9 145.0 90 _

ZINC mg/Kg 27389 L5287-15 09/21/95 1406. 746.8 145.0 455 a
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LOCKHEED ANALYTICAL SERVICES

METALS RESULTS

QC Data Summary For Laboratory Control Sample Analysis

Sample: 27389LCSS

ConStituent

. . . . . :

Un1ts LAS

,ID

Date..

. . .

LCSfTrue
Vaiue

:.

CCS'.
Result

: , ,., . Recovery.
.,. ..

ALUMINUM mg/Kg 27389 09/21/95 3740 5408. 144.6

ANTIMONY mg/Kg 27389 09/21/95 98.9 120.9 122.2

ARSENIC mg/Kg 27389 09/21/95 349. 367.5 105.3

BARIUM mg/Kg 27389 09/21/95 111. 107.9 97.2

BERYLLIUM mg/Kg 27389 09/21/95 34.7 33.84 97.5

CADMIUM mg/Kg 27389 09/21/95 46.9 44.90 95.7

CALCIUM mg/Kg 27389 09/21/95 2970 3323. 111.9

CHROMIUM . mg/Kg 27389 09/21/95 115. 128.9 112.1

COBALT mg/Kg 27389 09/21/95 191. 209.2 109.5

COPPER mg/Kg 27389 09/21/95 88.1 91.84 104.2

IRON mg/Kg 27389 09/21/95 7890 11370 144.1

LEAD mg/Kg 27389 09/21/95 52.4 52.62 100.4

MAGNESIUM mg/Kg 27389 09/21/95 2850 3223. 113.1

MANGANESE mg/Kg 27389 09/21/95 151. 178.2 118

NICKEL mg/Kg 27389 09/21/95 89.7 102.6 114.3

POTASSIUM mg/Kg 27389 09/21/95 2790 3240. 116.1

SELENIUM mg/Kg 27389 09/21/95 185. 205.4 111

SILVER mg/Kg 27389 09/21/95 154. 179.3 116.5

SODIUM mg/Kg 27389 09/21/95 1220 1449. 118.8

THALLIUM mg/Kg 27389 09/21/95 49.9 65.20 130.7

VANADIUM mg/Kg 27389 09/21/95 44.4 54.12 121.9

ZINC mg/Kg 27389 09/21/95 101. 100.3 99.3
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LOCKHEED ANALYTICAL SERVICES

METALS RESULTS

QC Data Summary For Laboratory Control Sample Analysis

Sample: 27389LCSW

Con5tltuent " Unlts LAS
Batch
ID

Date
Analyzed

LCSITrue^
Vaue

LCS':.
Result Recovery

ALUMINUM mg/L 27389 09/21/95 2.00 1.963 98.1

ANTIMONY mg/L 27389 09/21/95 2.00 1.940 97

ARSENIC mg/L 27389 09/21/95 2.00 1.989 99.5

BARIUM mg/L 27389 09/21/95 2.00 2.041 102

BERYLLIUM mg/L 27389 09/21/95 0.0500 0.04430 88.6

CADMIUM mg/L 27389 09/21/95 0.0500 0.04100 82

CALCIUM mg/L 27389 09/21/95 100. 99.12 99.1

CHROMIUM mg/L 27389 09/21/95 0.200 0.2004 100.2

COBALT mg/L 27389 09/21/95 0.500 0.4979 99.6

COPPER mg/L 27389 09/21/95 0.250 0.2453 98.1

IRON mg/L 27389 09/21/95 1.00 1.027 102.7

LEAD mg/L 27389 09/21/95 0.500 0.5154 103.1

MAGNESIUM mg/L 27389 09/21/95 50.0 49.08 98.2

MANGANESE mg/L 27389 09/21/95 0.500 0.4991 99.8

NICKEL mg/L 27389 09/21/95 0.500 0.5057 101.1

POTASSIUM mg/L 27389 09/21/95 50.0 49.85 99.7

SELENIUM mg/L 27389 09/21/95 2.00 2.028 101.4

SILVER mg/L 27389 09/21/95 0.0500 0.04880 97.6

SODIUM mg/L 27389 09/21/95 100. 100.7 100.7

THALLIUM mg/L 27389 09/21/95 2.00 1.877 93.9

VANADIUM mg/L 27389 09/21/95 0.500 0.5094 101.9

ZINC mg/L 27389 09/21/95 0.500 0.4992 99.8
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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: BOGCJ9 LAL Sample ID: L5287-5

Date Collected: 25-AUG-95 Date Received: 07-SEP-95

Matrix: SoLidNaste Login Number: L5287

Constituent AttastY kar^c ').1'1RA . ataa'iaE:,. ''.units - , ..4

C-14 13-SEP-95 C-14 LAL-0209 27177 42.9 2.3 0.55 pCi/g
Ac-228(Ra-228) 19-SEP-95 GAMMA SPEC LAL-0064_27296 2.7 1.9 3.7 pCi/g
Co-58 19-SEP-95 GAMMA SPEC LAL-0064_27296 0.00 0.99 1.1 pCi/g
Co-60 19-SEP-95 GAMMA SPEC LAL-0064 27296 199. 14. 0.51 pCi/g
Cs-137 19-SEP-95 GAMMA SPEC LAL-0064_27296 0.72 0.60 0.95 PCi/g
Eu-152 19-SEP-95 GAMMA SPEC LAL-0064_27296 1760 130 3.6 pCi/g
Eu-154 19-SEP-95 GAMMA SPEC LAL-0064 27296 181. 11. 4.4 PCi/g
Eu-155 19-SEP-95 GAMMA SPEC LAL-006427296 11.1 2.0 2.7 pCi/g
Fe-59 19-SEP-95 GAMMA SPEC LAL-0064 27296 1.17 0.86 2.1 PCi/g
Pb-212 19-SEP-95 GAMMA SPEC LAL-0064 27296 -0.07 0.67 1.1 pCi/g
Pb-214(Ra-226) 19-SEP-95 GAMMA SPEC LAL-0064 27296 0.94 0.42 1.3 PCi/g
Ra-226(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064 27296 6.4 7.7 12. pCi/g
Ru-106 19-SEP-95 GAMMA SPEC LAL-0064 27296 -5.3 4.5 7.7 pCi/g
U-235(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064 27296 - 3.5 2.1 3.9. pCi/g
Gross Alpha 19-SEP-95 GR ALP/BETA LAL-0065 27297 10.5 5.4 6.4 C pCi/g
Gross Beta 19-SEP-95 GR ALP/BETA LAL-0060 27297 15.9 4.2 5.6 pCi/g
Ni-63 25-SEP-95 NI-63 LAL-0224 27695 79.9 7.3 3.9 pCi/g
Pu-238 18-SEP-95 PU-ISOTOPIC LAL-0108 27298 0.023 0.021 0.021 pCi/g
Pu-239/40 18-SEP-95 PU-ISOTOPIC LAL-0108 27298 1.09 0.15 0.026 pCi/g
H-3 20-SEP-95 TRITIUM(H3) LAL-0067 27299 0 10. 14. pCi/g

Uranium 19-SEP-95 U TOTAL KPA ( INORG) 27388 2.30 0.12 0.97 ug/g

P.a. 5 000044



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGCK6

Date ColLected: 26-AUG-95

Matrix: Soil

LAL Sample ID: L5287-8

Date Received: 07-SEP-95

Login Number: L5287

Constituent ,MRR 4atagua4 units... .. .

C-14 13-SEP-95 C-14 LAL-0209 27176 76.7 4.6 1.5 pCi/g
Ac-228(Ra-228) 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.96 0.33 0.44 pCi/g
Co-58 19-SEP-95 GAMMA SPEC LAL-0064 27304 -0.018 0.081 0.11 pCi/g
Co-60 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.338 0.072 0.11 pCi/g
Cs-137 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.070 0.085 0.11 pCi/g
Eu-152 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.20 0.13 0.47 pCi/g
Eu-154 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.01 0.11 0.42 pCi/g
Eu-155 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.01 0.13 0.17 pCi/g
Fe-59 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.03 0.13 0.23 pCi/g
Pb-212 19-SEP-95 GAMMA SPEC LAL-006427304 0.92 0.17 0.13 pCi/g
Pb-214(Ra-226) 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.59 0.15 0.19 pCi/g
Ra-226(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064 27304 1.5 1.2 1.6 pCi/g
Ru-106 19-SEP-95 GAMMA SPEC LAL-0064 27304 -0.09 0.27 0.82 pCi/g
U-235(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064 27304 -0.04 0.27 0.40 pCi/g
Gross Alpha 19-SEP-95 GR ALP/BETA LAL-006T_27307 4.3 4.1 6.2 pCi/g
Gross Beta 19-SEP-95 GR ALP/BETA LAL-0061 27307 19.6 4.2 5.3 pCi/g
Ni-63 25-SEP-95 NI-63 LAL-0224 27693 2.1 2.4 4.0 pC[/g
Pu-238 18-SEP-95 PU-ISOTOPIC LAL-0108 27305 0.012 0.021 0.032 pCi/g
Pu-239/40 18-SEP-95 PU-ISOTOPIC LAL-0108 27305 0.256 0.078 0.016 pCi/g
H-3 19-SEP-95 TRITIUM(H3) LAL-0067 27306 0.7 2.2 2.9 pCi/L
Uranium 19-SEP-95 U TOTAL KPA (INORG)_27388 1.143 0.059 0.93 ug/g

Page 6 000045



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGCL7 LAL SampLe ID: L5287-11

Date Collected: 27-AUG-95 Date Received: 07-SEP-95

Matrix: Soil Login Numher: L5287

Constituent. .:;.¢natyxed I .gatoh . ,.,...:: :,,; "ActdYs>:y Ev¢q,r,,. ... ;MRA , ...,. bataDUat,'Unitffi

C-14 13-SEP-95 C-14 LAL-0209 27176 186.6 7.6 0.65 pCi/g
Ac-228(Ra-228) 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.30 0.47 0.89 pCi/g
Co-58 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.42 0.18 0.25 pCi/g
Co-60 19-SEP-95 GAMMA SPEC LAL-0064 27304 7.21 0.54 0.11 pCi/g
Cs-137 19-SEP-95 GAMMA SPEC LAL-0064 27304 5.82 0.62 0.22 pCi/g
Eu-152 19-SEP-95 GAMMA SPEC LAL-0064 27304 99.6 7.2 0.44 pCi/g
Eu-154 19-SEP-95 GAMMA SPEC LAL-0064 27304 11.57 0.81 1.0 pCi/g
Eu-155 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.60 0.28 0.44 pCi/g
Fe-59 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.17 0.18 0.48 pCi/g
Pb-212 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.66 0.18 0.24 pCi/g
Pb-214(Ra-226) 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.57 0.19 0.30 pCi/g
Ra-226(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.5 1.8 2.7 pCi/g
Ru-106 19-SEP-95 GAMMA SPEC LAL-0064 27304 -0.3 1.1 1.8 pCi/g
U-235(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064 27304 -0.58 0.48 0.80 pCi/g
Gross Alpha 19-SEP-95 GR ALP/BETA LAL-006T_27307 3.7 3.8 6.0 pCi/g
Gross Beta 19-SEP-95 GR ALP/BETA LAL-0061 27307 80.0 7.4 4.9 pCi/g
Ni-63 25-SEP-95 NI-63 LAL-0224 27693 42.0 4.6 3.2 pCi/g
Pu-238 18-SEP-95 PU-ISOTOPIC LAL-0108 27305 0.018 0.024 0.029 pCi/g
Pu-239/40 18-SEP-95 PU-ISOTOPIC LAL-0108 27305 0.276 0.087 0.019 pCi/g
H-3 19-SEP-95 TRITIUM(H3) LAL-0067 27306 -1.7 2.0 2.9 pCi/L
Uranium 19-SEP-95 U TOTAL KPA (INORG) 27388 3.03 0.16 1.6 ug/g
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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: BOGCM9 LAL Sample ID: L5287-14

Date Collected: 28-AUG-95 Date Received: 07-SEP-95

Matrix: SolidWaste Login NuNber: L5287

driatd BZtch. ,:, ' .,-..;,:. . , <..::.. R^.Ykvsty,..,-,Eck•ar. .. -..HdA. ^ , ataRUatUnit's

C-14 13-SEP-95 C-14 LAL-0209 27177 150.7 7.3 1-5 pC;/g
Ac-228(Ra-228) 19-SEP-95 GAMMA SPEC LAL-0064 27296 -0.05 0.27 0.54 pCi/gCo-58 19-SEP-95 GAMMA SPEC LAL-0064 27296 -0.039 0.067 0.14 pCi/g
Co-60 19-SEP-95 GAMMA SPEC LAL-0064 27296 6.76 0.52 0.069 pCi/gCs-137 19-SEP-95 GAMMA SPEC LAL-0064 27296 1.56 0.20 0.11 pCi/9Eu-152 19-SEP-95 GAMMA SPEC LAL-006427296 8.44 0.71 0.30 pCi/gEu-154 19-SEP-95 GAMMA SPEC LAL-0064 27296 1.12 0.20 0.57 pCi/g
Eu-155 19-SEP-95 GAMMA SPEC LAL-0064 27296 0.09 0.11 0.18 pCi/g
Fe-59 19-SEP-95 GAMMA SPEC LAL-0064 27296 0.10 0.096 0.30 pCi/gPb-212 19-SEP-95 GAMMA SPEC LAL-0064 27296 0.113 0.094 0.13 pCi/g
Pb-214(Ra-226) 19-SEP-95 GAMMA SPEC LAL-0064 27296 0.26 0.11 0.16 pCi/g
Ra-226(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064 27296 1.9 1.0 1.4 pCi/gRu-106 19-SEP-95 GAMMA SPEC LAL-0064 27296 -0.34 0.54 0.94 pCi/g
U-235(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064 27296 -0.15 0.23 0.38 pci/g
Gross Alpha 19-SEP-95 GR ALP/BETA LAL-0060 27297 15.7 6.3 6.2 C pCi/gGross Beta 19-SEP-95 GR ALP/BETA LAL-006027297 1308. 70. 5.7 pCi/g
Ni-63 25-SEP-95 NI-63 LAL-0224 27695 463. 34. 12- pCi/g
Pu-238 18-SEP-95 PU-ISOTOPIC LAL-0108 27298 0.049 0.043 0.026 pCi/g
Pu-239/40 18-SEP-95 PU-ISOTOPIC LAL-0108 27298 2.01 0.29 0.026 pCi/g
H-3 20-SEP-95 TRITIUM(H3) LAL-0067 27299 -5.4 9-5 14. pCi/g
Uranium 19-SEP-95 U TOTAL KPA (INORG)_27388 3.85 0.20 1.1 ug/g

Page 8
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Standard Reference Material 4334E
Radioactivity Standard

Radionuclide Plutonium-242

Source identification 4334E (A)

Source description Liquid'in flame-sealed NIST
borosilicate-glass ampoule

Solution mass Approximately 5.8 grams

Solution composition Plutonium-242 in 5 mol•L'' nitric acid m

Reference time 1700 FST,18 December 1989
(Purification time)

Radioactivity concentration 26.37 Bq•g'' isz. e4c e1 ( e,^ t, 04 16
e 6$

1.46¢B 9^
Overall uncertainty 1.12 percent

Radionuclidic impurities See Table 10) : 4• 1331

Half life (3.733 ± 0.012) x 105 years <s>

Measuring instrument Two 47ra liquid-scintillation counters,
a calibrated germanium detector system,
and a silicon surface-barrier detector

This standard reference material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, J.M. Robin Hutchinson, Acting Group Leader.

Gaithersburg, MD
January 1993

William P. Reed, Chief
Standard Reference Materials Program

*Notes on back

000®$8



TABLE 1

RELATIVE ACTTVITY OF RADIONUCLIDIC IMPURITIES AT REFERENCE TIME
1200 EST, 18 DECEII-IBER 1989 <•>

RELATIVE ACTIVITY AS DETERbIINED BY
HAI.F LIFE

RADIONUCLIDE YEARS UNL NIST

aePu + x4tAm
aapu 87.74 ± 0.04 ro> <0.000 025 (`) ---

z"Pu 24119 ± 26 ro)

119pu + 210Pu n'Pu + 740Pu
240Pu 6570 ± 6 (b) <0.000 005 (0) <0.000 043 (c)

241pu 14.35 ± 0.10 (b) ---- 0.162 ± 0.002(l0)

1Zpu 373300 t 1200 ro> 1.000 000 1.000 000

7]bN
+ 241Am

241Am 432.2 ± 0.5 ro> <0.000 025 (`) 0.000 000 assumed

W Reference time is the time of purification of the plutonium-242.

(b) Evaluated Nuclear Structure Data File (ENSDF), February 1990.

Using alpha-particle spectrometry, no alpha-particle emission was detected
that could reliably be ascribed to these radionuclides. The value shown
is an estimated upper limit based upon background and counting statistics.

(d) The plutonium-241 relative activity at reference time was calculated from a
gamma-ray measurement of the americium-241 ingrowth as of 18 August 1990.

SRM 4334E
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PROJECT
ptt-242 Notebook No. 0477

Continued From Pape_N

INITIAL STANDARD DILUTION RECORD

II ' . . Standard Nforamtion: ., ^

Isotope:
11

Activity of Standard Received: 4.1 1

Weight of Standard Received (g): S.

Standard Activity (pCi/g): 71;

Haiflife in Years or Days: 5I

Reference Date: IZ/

VerWor:

tJLL I.D. #:

NIST Traceable 1

Certificate

Pry+xeis
fieeeiveFS Name:

Date Received:

es

3

$t

Balance Verification?: Yes

Diluent Used: 5 %A NNO,

a: •Beeay-6orrecter^Standard Activity (pCi/g): 'l Q. -7 pci/g 0- I2/ 1Y, 89

b: Weight of the Source Transferred (g): 5• 6612 g (10' 1 4 a4 - 4. 41

c: Total diluted weight (g): 5178• 50 g

1: Total Diluted Volume (mL) 5 d?S • r60 mL

e: Activity of Dilution by Weight (pCi/g) [a • b/ c 1: rc • 9? 45 pCi/4

': Calculated Density of Solution (g/ml) [c / dl: 1 • 15'1 g/mL

Activity of Dilution by Volume (pCi/mL) [e • fl: 8• ^ 7 pCi/mL

i. Dilution Logbook I.D. #: 54 - 0b'1?-68
J^yP ' &/( ^7

Prepared By: g-,C•Y^^ Preparation Date: 6/14^95

Reviewed By:^ Review Date:

Purity/Cross Check Performed By: Check Date:

Signed Date Signed

2

Date

^

^
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ISOTOPES DILUTION RECOURD JA 2 ^

^pp2 ^C^SiI`
Secondarv/Workina Level Dilution

100 W1S

Date:id-eLb Preparer's Name: U)

Pipet Check / Balance Wt. Check Done ( Jf

^.sr^^ • ;jdHrlDiluent used:

I. Isotope I:CS -137 - ^qr•o

Diluted Source ID (Iog#): 1 I -2 25-)4 -j

A: Source activity: ^/m^
9GS • g ^ 1.5 / 3Y^ G' ^--

B: Amount of source transferred:

C: Tota1 amount of dilution:
.0

PH -2"91

D: Isotope activit A*B/C): 1 ^/r'"'e-, i g'

2
II.Isotope

Diluted Source ID (IogO/): -2 25 - "--

^ ^ C,Nt[t^
4-•{ ^ -

E: Source activity: • -
83S.p P a• Y-4-9] Z-4i -+ 0 /. ^ G m•e- -

F: Amount of source transfered: 0 •
_ 259 .1

G: Tota1. amount of dilution: 100 nt-Z

H: Isotope activity (E*F/G): _ o o / /• ' 6p t

Dilution Log Book ID: 1 Z-.3.53

Reviewed by:^Date:

Fead and J^3erstoonF.

' ^ Signed ^
Signed Date
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GAMNiA STANDARD SOLUTION
Radionuclide Cr137

Half Life: 30.0 ± 0.2 yaus
Catalog No.: 7137

Source No.: 389-21-2
pesQiptioz of SaYtion

a. bLss of soiutim:

b. (3emicat twm:

c. Carrier content:

d. lkmity:

Radioiespati6es

Castoma: LOCKHEED ENGINEERING & SCIENCES Co.
P.O.No.: 06LAB1036

Reference Date: Saptemba 11991 12:00 Mr.
Coetained Radioscrivity: 1.002 OM

4.9523

CsG in 0.1 N HCI S`-

None added

0.9996 gramld o w•c.

Ncoe detactad

None

0.202 pyvmm

lldiod af C.alirtios

Waiahed aliquots of the solutim were asayed using ystatoa spxhpmetry:

Fmrgy Pa.k(s) integrated imdet: 662 r.v.

HraochiaQ tstio(s) usad: 0.8521 pma. „yz pw y-r.

Ueoectsisiy of Yes:mmant
a. Systemaoc uucaumty in imavmmt calibation: ± 1.0l,
b. Raodom aacertaioty in asry: ± 1.1 %
c. Raodom mceatdoty in wei4hfnQ(s): ±0.4%

d. Total unoQtainty at the 99S aaa6dmce level: ±2.3%

N1ST Tnoss6ilky

This calilrstim in implicitly ttacasble to the Naticml Imlimme of Stsndszdt md Techoolop.
Ne-es

1. NtrJeer data wm takee fiass 'Table of Lolops•, SwvotY F.diAOe, sd;Yd by VitSiaie S. Shirley.
2.1PL psAl}swr in an NW arwuemmt assnnace pto4tsa to aMbWh and asf'rta's imPBcit
t:aosebiiv i6a,}rrt: of s,rlida, baad an the bliod aray(sad Yosr N1Sf atd&atioa) of Staodstd
Refaeac! J6bt11tY. (qs ia NRC Regulatety Guide 4.13)

L
. . ,--

190?O!B PRODUCIB 1.ABORATORIES
1900 to. lieysfm Sbeot.,
Bmbm. Calitoo;e 91504

QUAi11'Y



pvl,cj -Z:7 10 0.

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

Nuclear Radiation Assessment Division

Calibration Certificate

Description
•^^"'b^l^bb^^^I'^^ Cobalt-60 „•a•Wa 5.271 years

Mem^na .q,.nv 11 ^ RanO curr.y

MommM velumr © ml m^mpoui</OOUtr nemw.

2506-2

Measurement Activity of Onnclpal radionuclide

A<Imty ner aram ol lhn lolelan

©Fn;
wn..

n
el

cnhait-60

slo.coM,,.srsTen April 2, 1991

Activity of daughter radionuclide

TM tMVKOM Klwny..ea KtanCen,W at IM Q,NIM iMM by

^
ern. r« ra,w

of the MYae1M nntlN ^

Total mass of this solution

I
APPROX. 5.0 - "ae'

Method of maasuremant

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

The activity of the dilution was measured using gamma
apectroacopy.

Useful Life
This rsMweYN has McsrN dvau"

FO---R
Ma Yws 'inc.w a wss staa+rs by tEMSI{v

We r.al.,.ftd that ma a«amn sMwe Iwl a vsu ah« January 2000

000166



Purity The manufacturer states that act,vnies other than that ot the principai nuUide
and of its daughter nuchdes. if any, were estimated/known to be

1 (11 l.. n e
less
qualnto ^

of the principal aetrvrty

(2) i less than^of the principal activityequal to

(3)
equal ton^

of the principal activity

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

Random Errors

The preciston 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 t Q- q z%

(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-i)).

The maximum uncertainty due to the assessable systematic errors (ddution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error d' S' 1. These have been estimated not to exceed

or
^ .

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error Dsml at the 99.7%
confidence limits and the worst case estimate of the systematic errors 1+ b. -d' )
The overall uncertainty is therefore calculated on the basis of + Et(sm) -d]. -Et(sml •61

and is .3 . 5 %. I -3 - 5 % of the quoted radioactive concentration.

Decay Schemes This standardiration is based on the following assuttptions of the printtip(a nudide, its
daughter nudides and impurities (no allowance for error in thesa assumptions or the,
assumption of quoted half-life have been induded in the statement of accuracy above).

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

Chemical f,;anNr content per gram of solution: Other componams:
Composition - :
of Soltrtion "30 micrograms cobalt 0.1 M HCl

Preservative:

Remarks

Date Certificate Prepared Ma 31 1991

1^54/yt/Approval Signature 5/-- ff

Revised 1/84

000167



-C U Zr ^^c,^x ^'r•-^^ 2(- ^^s^-6

ALPHA STANDARD SOLUTION

Radicaaelida Am-241

Half Ufs: 432.7 t 0.3 yan

Gub{ No.: 7241

Souice No.: 38i-100•1

Deeeciptiais of SoLOm
a. Mar of soluoac

b. C'Lemioal totm:

c. Cueimc coemt

d. Denaity:

R

Customer. LOCKHEED ENGINEERING & SCIENCES Cc
P.O.No.: 06ta91245

Rsfecaeca Datk Novambec 1 t991 1=90 PyT,
Cmtaiaad Radioacdvity: 0.997 JIM

5.0007

AmC13 in 0.3N HCl
013006

Now addd

1.0077
pWda70'C.

NonadMxld

Now dwond

0.1994 yCype

r

Wai&W aliqinu of 1Ya soiutioa awa aryad aaq a liqaid sadtYeoa co^.

Uaoelitr of Yaasest
m.33 raroe waw»iatf ia irtruma•t calibatfat: ±2.0s

b. Raodoes vonuuiatp in araT. ±Q7><

c. n.mo.^.^.^.er: Wei~ax ±0.0%
d. ToW rso^ta4+ty at tr 99% coa6dasc+a Iwhl: ±2.7%

NIiI T=oift
Tl+is aWndaa is i^tiddr tearbb to tb NoIiorl irtirb oi ftwhodsmi Taeimolop.

Nal^
1. Nrelor drs wraI" 6oas'Pabb ot faompos.lavasi Bdiliaa. aiiW by Vrpia S. Sk&y.
2. ItL prdeipors ia as NiST aomuast^pio0as p wiiii said aa.iuai impiieit

biWy !ot a audwotrrrli" bard aa tb bii/ a^ry(asi Lnr NIS[ ordsntioa) at 3hedmd

BAUMHrloeii. (M 's NRC RKoiabry Oaida 4.15)
}^ -

WIYoi of Ca17u0ont

DOM!!R lfCD[ICl7 IABORATORIEt
M Iis. toillooa 31000t.
iYmk. Ciir 9Lm



Notebook No. Z?^ 81

P,ROJECT
12 L ConlinuedFromPage

I ^

ISOTOPE DILU'ITON RECORD
' 2+ 1 ,

Secondarv/Workinp Level D•rtann

Date:-"2-3Preparer's Namej .
Pipet Check / Balance Wt. Check Done p

Diluted Source ID (log#): l f^ZZ5-

Diluent used: o•^ N!fi ^(

A: Source activity: o ^^ m ^^fc^• ^. PCi j°^ )

B: Amount of source transferred: ^U '323'^e^

C: Total amount of dilution: J00 .to Z 9

QD: Activity of dilution (A*B/C): '2 237• 9o p(/yyr,^c^/

E: Density of Diluent: 1-00(6 -11 tx-Q,

^ F: Activity by volume (D *E): do rY, I„X-R

Dilution Log Book ID: 42^^- ( 2^ 353^ ^ ^'(

Reviewed by:^Date: 7 ^ 3

^ L
Ih 1 cllS S

i

•:l 4 ./ G l.

(^ ' I I
0•

d a Con nued on Page N

sat'MQ ^LI/ Q'we^S °'S P' ^^^ ReadandUnderstoodBy

Signed Date
Sfgned Date

«vav.i



0.CS^Si
Z«S

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

Nuclear Radiation Assessment Division

Calibration Certificate

Descnption ^
" ^O•"•°'^K1°` Strontitun-90 "•"''''• 28.6 vears I

I I nano <w..

M,s•^wwe.ewik«,.w. 94003-1

Measurement Activity of principat radionuclide

I41mry y.. aa. of tttis ,oMnien

5.40 nano•"^• « Strontium-90

.to.oohw..nT.. April 1, 1994

Activity of daughter radionuclide

Tlr MwciN MivYy wes KOM10WWM N the rtwM twM br

5. 4 0 II nanoa- •e' M•^'

of 11^ ..t..at« " .aw Yttrium-90 ^

Total mass of this sotution

I Approximately 5.0

Method of measuremsnt

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

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

Use(ul Lite
The r.iwwKtYe has ewtN sn.ush 0. 0 tt.a fn.. s:w r...a .a..nw a EMst•w

ylhr.aww.tirWlMissMMia.MWewMUtNM.r LAllt7ust 1994 ^

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

000186

C' ^Z:, 3Gc



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

(t) less than r.^equalto of the principal activity

1 (21 less than ^..J
equal of the principal activityto

(3) less than
of the princiPat activityequal to

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

Random Errors

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

concentration of the principal activity had a standard error (srri) not greater than _ p, 1%

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

The maximum uneertainty due to the assessable systamatie arrors (dilution, countinp, and

known uncertainty of the standard) is obtained by the separata arhhmatia summation of the

positive and negative systematic error (+a - a' ). These have been estimated not to e>tped

1 +3.8%or

the overall uncertainty (often called accuracy) is an estimate of the poalble divergence of
the quoted result from the true value. It is a combination of randoro error [it(smi] at the 99.7%
confidanee limits and the worst case estimate of the systematic errors (+a. -a' )
The overall uncertainty is therefore calculated on the basis of +[ryam) J. -[asml *a]

and is +4 . 0%• - 4. 0% o( the quoted radieaeciva concentration.

Decay Schemes This standardization is based on the following assunqtiona of the principle nuclide. as

dauphter nuclides and Impurities (no albwanea for error in thasa asaurnptions or the

assumption of quoted half-life have been included in the lttaamafK OF accuracy above).

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

Chemical briar aattant per gram of solution: Othar components:
Composition

of Solution 30 micrograms strontium 0.1 M HC1

Preservative:

Remarks

Date Certificate Prepared
April 26, 1994

00Approval Signature

ia

Ravisad 1 /84



82 . Notebook No. QU'T

PROJECT to Continued From Page _

i INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: V Vendor:

Activity of Standard Received: X µ uCi Vendor I.D. X ^ D 3- I

Weight of Standard Received (g): 5'0 g LAL I.D. 8: C.5 uZ

Standard Activity (pCi/g): X l03 pCi/g NIST Traceable 1

Halflife in Years or Days: yrs Certificate +C: 00 3

Q ^
Reference Date: ^ 1 Receiver's Name: I-M

Date Received:

Balance Verification7:

Diluent Used:

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

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

i: Total Diluted Volume (mL)

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

': Calculated Density of Solution (g/ml) (c / d1:

Activity of Dilution by Volume (pCi/mL) [e • f1:

^ l n (4c.l
1C ! o 3 pci/

^ 91,,7o c

/1 o ttn.l 4[
`73-'-4 iv- ac

`r-
C f° u

Preparation Date:

Review Date: 6A3 0 y

Check Date:

Dilution Logbook I.D. 8:

Prepared By:

Reviewed By:

Purity/Cross Checkerformed By:
- . ^. ^

Signed Date Signed

OI'tO188
Date



CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide C-14

Half Life: . 5730 t 40 years

Catalog No.: 7014

Source No.: 407-124-2

Description of Solution
a. Mass of solution:

b. Chemical form:

c. Carrier content:

d. Density:

Radioimpurities

Radioactive Daughters
None

None detected

.

Radionuclide Concentration

0.218 µcUQ.

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

Uncertainty of Measurement
a. Systematic uncertainty in instrument calibration: ± 1.8'/i

b. Random uncertainty in assay: ± 0.5X

c. Random uncertainty in weighing(s): ± 1.0X

d. Total uncertainty at the 99% confidence level: ± 2.2%

NIST Traceability
This calibration is implicitly traceable to the National Institute of Standards and Technology.

Notes
1. Nuclear data wle taken from "Table of Radioactive Laotopes", edited by Virginia S. Shirley, 1986.

2. IPL participates in an NIST measutemeat asauance program to establish and +naintain implicit

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

Standsrd Redaeaoe Mataials (As in NRC Rsgulatoty Guide 4.15).

ISOTOPE PRODIICTS LABORATORIES
1800 North Keyrtoae Street
Burbank, California 91504

4011-4
Customer: LOCKHEED ENVIItONMENTAL

P.O.No.: 06LAB2959

Reference Date: November 15 1992 12;00 PST.
Contained Radioactivity: 1.093 µci.
Contained Radioactivity: 40.4 kBq

5.0242

Benzoic Acid Carboxy-C-14 in 0.1N NaOH

None added

1.002 qimi @ 20°C.

^

QUALTTY CONTROL

^7, /99Z

Date Signed



!̂

tvotebook No. 7 7

ISOTOPE WEIGHT DILUTION RECORD
A
^

Isotope: `- Vendor: L

Total Received Activity: _ i.o43 x.i.^. Vendor ID: -7- 13 4 -2,

Wt. Received: p NIST Traceab Y N Cert. N

Activity in Units/y: . ^t15 rv ^. ,
4-

Reference Date: 0

Activity converted (dpm/p): 42f?. . Y 5 dpm/y Receive Date: tl ^ I k r42-

Haiflife (Yrs or days) t% - Receiver's Name:

Balance wt. check done

a: Source activity: 44^j dpm/q • (if ta .<t00yr dacay to pnp. date)

b: Wt. of Source transfered: ^• 9 0°t S ^ fl •

Diluent used: 0•. I N , 0 1,^

c: Total diluted weiyht: % i Io ^ S 3 p

d: Activity of dilution (a•b/c): ^ Dy 34 1 dpm/g

e: Calculated density of soiution: F . o c 2 g/mL (4M HNO, - 1.1294 2.0007 p/mU

f: Activity by volume =(d•e): ayl 3 8^! dpm/mL

Dilution Lop Book ID: LA i_ - 9 3-`^ 1^-^-3 - , 3

Preparation Date: ' o/=-1/4 3 Preparer's Name. C't

SECONDARY OR WORKING LEVEL DILUTION

I
Log Book ID of source being

a: Source activity:

b: Wt. of Some trartsfared

Diluent used:

c: Total diluted weight: _

d: Activity of dilution b/c

dpm/g • (if t% - < 100yr deeay to pnp• date)

-0

0

dpm/o

e: Calculated drilty of solution: p/mL (4M HNO6 - 1.1294 t.0007 aml.)

f: Activ4I'by volume a (d•e):

Dilution Log Book ID:

io.
oate Signed

000205
oae

dpm/mL



INITIAL STANDARD DILUTION RECORD

Isotope: C-14

Activity of Standard Received: 1.09 uCi

Weight of Standard Received ( g): 5.0242

Standard Activity (pCi/g): 2.17E+05

Haiflife in Years or Days: 5730

Reference Date: 11 /15

Balance Verification?:

Diluent Used:

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

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

i: Total Diluted Volume (mL)

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

: Calculated Density of Solution (g/mI) [c / dl:

Activity of Dilution by Vo[ume (pCi/mL) [e • fl:

i. Dilution Logbook I.D. Ai:

Prepared By:

Reviewed By:

Purity/Cross Check Performed By:

Vendor:

Vendor I.D. #

LAL I.D. #:

NIST Traceable T

Certificate #:

Preparer's Name:

Date Received:

Isotope Product

AA0114

Yes

407-124-2

Mark Young

1 1 /18/92

Yes

0.1 N NaOH

2.17E+05 pCi/g

4.90951 g

116.53 g

116.3 mL

9.139E+03 pCi/g

1.0020 g/mL

9.157E+03 pCi/mL

LAL93-0474-23-1

Preparation Date: 10/27/93

Review Date:

Check Date:



SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Difution Source Information

Isotope:

Barcode Number

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

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

C-14

AA0114

407-124-2

LAL-93-0474-23-1

Yes

0.1 N NaOH

1 .:. . . . D7ution.

•Diluent:

J•Density of diluent (g/mq:

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

Total Volume of Dilution:

e: Activity of Dilution [a • b/ ci:

Activity of Dilution (a • b/ d):

Dilution Logbook I.D. x:

Prepared By:

Signature:

Reviewed By: Review Date:

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

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

Nanopure w/ 1 mg/ml formaldehyde

1.0006 g/ml

9.14E+03 pCi/g

0.70 g

250.14 g

250 ml

2.57E+01 pCi/g

2.58E+01 pCi/mI

LAI,94-0677-18-1

Agnes Wong Preparation Date: 11/19/94

000207



'r'(Pt^II`r

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

II Dilution Source Information II

Isotope:

Barcode Number

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

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

• Diluent:

of diluent ( p/ml):

a: Parent Specific Activity: 9161' 27

b: Amount of Source Transferred:

c: Total amount of Dilution:

f: Total Volume of Dilution:

e: Activity of Dilution (a • b/ cl:

Activity of Dilution ( a • b/ d):

Dilution LoyMqk I.D. /:

(f- «
QAollJI I I

13-^74a3-I

PDS W4^w tn I ^a^nel^

^[kL1 c Uf4 ^f^t/ f^^ 1 Wf+t!' 1M)(.

N/ A 9/ml

-^^' ag ( r vCZ

0'^0^^ a

^r1 ml

A) ^a pCi/9

07 O Ci/ml

14-671- lP -1

Prepared By: Preparation Date: '' -1 '7

Reviewed By: Review Date: l L/lu

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

can be cerformed without a densitv conversion. If the diluent chences. s weiahted crooortion densitv conversion is necessa

000208



^ ^ h CS

1'/u1CVUultlVU. u t-^r

PROJECT l'r4ss ContlnuWFranPage,_

13

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Barcode Number

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

Diluted Source Logbook 1.D. k:

Balance Verification?:

Diluent Used:

Awt-2t/t awA S'v y-9 0

/aAyo3j /'4f1o04Y6
"r-2Yl z f'r- 3 YY-Tvo-1

Sr - Y0 N-Fsr S2H qYIY6
r.,-ZY/ S/-oZ2s-^^-!

•fr`1-4^ 2l-Ua2S-3^ -^

D, t N RnJv3

Dilution

'Diluent: a, f /V ^{AlO-t fi ^2t.,.tc S•-l/U^̂̂ 2/^.L

'Density of diluent (g/ml):
-^vt 9Yte^ • w

a: Parent Specific Activity: S, - Q o Go n, Sh/q 0
A l -^V( O• ,., L

b: Amount of Source Transferred: f,.--9o

c: Total amount of Dilution: soo

d: Total Volume of Dilution: •SO 0'k, L

e: Activity of Dilution (a • b / ci: /UQ

2vf 9•4f p /a L
f: Activity of Dilution (a • b/ d): Qo /2 Z90

Dilution Logbook I.D. #: 9S. `J 21 - 13-

Prepared By: 1e, 9jzt1, ,1_ Preparation Date: g,Z 3 9 J

Reviewed By: Review Date: 8 Z¢

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

can be oerformed without a densilv conversion. If the diiuent chanaes. a weiahted orooortion densitv conversion is necessa

Read and Understood By

Signed Date Signed Date

000209



S 1k. Lr l` ° ".-e `t- l""^ I t- r, z 2 ) - 6 c, _ (

ALPHA STANDARD SOLUTION

Radioauc(ide Am-241

Half Life: 432.7 ± 0.5 yan

GtaloQ No.: 7241

Soucee No.: 388-100•I

Dacrip0ns of SoWtio•
a. Mw of tolutim

b. C3emial form:

c. Cattiac acotmt:

d. Dmdty:

AA 4*-^* ,

Cuctomer. LOCKHEED ENGINEERING & SCIENCES Co.
P.O.No.: 06LAB1245

Refennca Date: November l 1991 12,.00 PST.
Conuimd Radicwtivity: 0.997 Oct.

5.0007

AmC13 ia 0.5N HCl

Nooeadded

t.0077
padd ^ 20M.

None detx.ted

None detectad

0.1994 ocyp,&

6ldiod of Callofia

WeiBhed diqoou of the solucan were auayed noat a liquid acintilLtias camor.

Usoatdity of Naame•int
a. Syaemmic uoeauiaty in imlmmeot oalib+atioc ±2.0%

b. Raodom uncertainty in amy: ±0.7 %

c. Raodom uocataioty in waiahios(a): ±0.0%

d. Tonl uooanioty at the 99% eao5dma levd: ±2.7%

NL4l' Tma6ftT

This calibwtioa is impiicidy tnc«bM to the Natiood faMiwt. of Staodanh and Techoolou.

No1r
I. Nuclaar data wara uke fcaa'Tabb of iaoropM'. Savmth Fdidm adiYd by Virginia S. Shirley.

2. IPL Pacticiqts in aa NIST mewsremmt swnoe. ptopam to aRabliab and -ianiu implieit

traceability for a numbw of uaolidaa, bred an the blind aany(aad lmc NIST cad6catioa) of Snodnd

Refurn Maeeciala. (As in NRC Regulatory Guide 4.15)

11O10lB PRODUCIS LABORATOR183
1BCD Na =eyala= Shmf..
gwbmk6 CWtifoaa 9150$

A, 'k A'L
Q(JKLITY CUffPROL
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THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH iS BEING MAILED TO YOU UNDER
SEPARATE COVER.

^---! National Inatitute of $tanaarDst & Tecilnologg

C^CttifiCatE

Standard Reference Material 4919-G
I Radioactivity Standard

Radionuclide Strontium-90

Source identification 4919-0

Source description Solution in NIST borasflicate-giass ampoule m•

Solution composition Strontium-90 plus yttrium-90 phn appraadmateJy
95 µg each of non-radioactive strontium and
yttrium per jram of 1-moiar hydrnchloric no C4

Mass Appraoumately 5.0 aatnt

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particle-emitting impurities

4S14x101 Bqg4

1200 FST August 1, 1990

1.05 peroeat M

None otxerved t^

Now ohaerved rn

Half life

Measuring iffitrument

283 t 0.2 years tq

4rrp liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Raearsh, looiang Radiation
Division, Radioactivity Group, Da(e D. Hoppes, Group Leader.

Gaithersburg, MD 20899
:uary, 1991

William P. Reod, Acting Chief
Ofliee of Standard Reference Materials

•Notes on back ^

000212
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"^

^ Notebook No. 3s

PROJECT Continued From Page

\^ o

ISOTOPE VOLUME DILUTION RECORD

Secondary / Working Level Dilution:

6 3-

Date: - 3 0 '1 3 Preparer's Name.:A^A/ 614

Pipet check done (-,/ )

Diluted Source ID (log #): C L- q2 -3,53 - 52 -2-

r

A: Source activity: a Z 1 6 dpm/mL `(if t%: < 100yr, decay to prep date

B: Vol. of source transfered: `'fi mL )

C: Total Vol. of Dilution : ( 6'ZJ mL

Diluent used: 0 • I " F{ C(

D: Activity by volume A`B/C: 33 -j dpm/mL

Dilution Log Book ID: L.r`{'L- 12 -353 - 7T --1

Reviewed by: Date:_3 0/93

. . . . . . . . . . . . . . . . ^h `^li^k3

,- - Q Read and Understood B L ^ / ^ - - - - - -

o I p ! I)

Signed . Date Signed Date



59 Nz ^j (^^ Notebook No. 3^.3

PRO.1 ECT ^J 3 w" Continued From Page
ti -Si•^: :'s'^

ISOTOPE WEIGHT DI1'U^ION RECORD
/^

Isotope: Vendor: T s e f.rs f'^a ....1•s l r`• Reference Date:

TotalActivitv: )k1Ke ^ VendorlD: 7-'7 Receive Date:

Total wt.(g)10;NI T r a I Y Cert. # ^ie^^ tK /00. 1 ur • ^^^ t ^

Activity UNITS/g 93 -converted to dpm/g .9. RoSJ-X/o Receiver's Nam ,

- - -- -
tA aw ^,a^ 2 3 • '7,

-------- ---t -- - ------------

PRIMARY DILUTION:

Date: s3- PreparCr's NameJ r<

b
a: Decay corrected activity: 39_ X! 0 dpm/g (• if <100yr decay correct to prep. date)

b: Wt. of Volumetric: Aa g

c: Wt. Volumetric + source: 414
9

d: Wt of source transfered (c-b): S, 0t^ q D g Diluent: C. I h1 14C.-1

e:Totalwt.@ 100mLmark: 9 9

^
_j: 3.4
7.^--f: Activity of dilution (a•d/e-b): 1< I I lr3 8 X/ U dpm/g

^44Y5 - n^..t n<-.- eat<.,..ry a.i.a.ws<a.

g: Density ( g/mL) =(e-b/100 mU:

h: Activity by volume =(f•g) L l lG X IO S dpm/mL # 3. IF %j k

Dilution Log Book ID: kA L- 91 - 3 5 3 - Z- I

]Norkina Level Dlution:

Date: i13^9 3 Preparer's

A: Decay corrected activity: 0I 73 J'

'

K I 0 dpm/g (from f: above)

B: Wt of source transfered: to 1176 g Diluent: f7. ^ Y11 1+0
)

C: Total weight of Dilution : /(ol . 0-1 g

D: Activity of dilution A•B/C: S 3 CU `b t 347'dpm/g

^^. ^. a. dtro^'`'
E: Density of Diluent: 9989

rc
g/m"C 4 M HNO3 = 1.1294 t.0007 g/mL

F: Activity by Volume = D•E g 219.(o dpm/mL± 3•47o

Dilution Log Book ID: ), Rt_ -1a -353-5Z- 91

Raad and Understood By

000230

Z 23 3
Slgned Date Signed -^ Date
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CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide Ni-63
Half Life: 100.1 ± 2.0 years
Catalog No.: 7063
Source No.: 407-74

Description of Solution
a. Mass of solution:

b. Chemical form:

c. Carrier content:

d. Density:

Radioimpurities

Radioactive Daughters

Customer: LOCKHEED ENVIRON.

P.O.No.: 06LAB2694

Reference Date: September 15 1992 12:00 PST.
Contained Radioactivity: 5.06 Nc;,

Contained Radioactivity: 187.3 kBq

5.1008 s^-

NiC12 in 0.1N HCI

None added

0.9996 q mt ® 2o-c.

None detected

None

Radionuclide Concentration

0.993 µci/g.

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

Uncertainty of Measurement
a. Systematic uncertainty in instrument calibration: ± 1.1%
b. Random uncertainty in assay: ± 2.3%
c. Random uncertainty in weighing(s): ± 0.0%

d. Total uncertainty at the 99% confidence level: ± 3.4%

NIST Traceability

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

1. Nuclear data were taken from "Table of Radioactive Isotopes", edited by Virginia S. Shirley, 1986.
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 later MST certification) of
Standard Reference Materials (As in NRC Regulatory Guide 4.15).

A,-o- 1A At A,

QUALTTY CONTROL

5e#. g, /99Z-
Date Signed

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

000231
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U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
•r^^• r•ab^•da Tritium (H-3) ^•^t„^. 12.43 years

"°" °" •Orv1• 110 n^

N,T..,.i.a^.
©

^^n amwwuewIk^..wo
2606-1

Measurement Activity of principal radionuclide

Acti.wr pv p.m N tM sauron

^ 91.Q nanoCYf1OI "# I Trit•inm

ne.00h.w.tSTen June 3, 1992

Activity of daughter radionuclide

Tlr pinc<.t actiWry was aeCSmp.niN n the Wal« time by

^
evw. IN M.iw

M IN 4ryM.r wuc/iA. ^

Total mass of this tolution

M.m.

Method of maasurement

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

7s-traceable to the National Institute of Standards
s i Technology ( NIST).

USSIYI lde M
0114IN1014144 has ""M OWUMh F-O1 has lives stnu it was Nl.in.d by iMS4t.v

wr.wa.a.n+rnntmaswwi«.sn.uwanteswa«sesr becember 1999

000247



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

(1 ) none equalhto
of the principal activity

1
(2) less than of the principal activityequal to

(3) less than
% of the principal activityequalto

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 eertified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than i 0. 4%

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

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

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

j •2.9% or

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error Ct(sm)) at the 99.7%
confidence limits and the worst case estimate of the systematic errors (•S. -6' )
The overall uncertainty is therefore calculated on the basis of .[t(sm) +d], - [t(sm) +dJ

and is + %,

^

-' ,r '^% of the quoted radioactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nudide,'ns

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

assumption of quoted half-life have been included in the statement of accuracy above).

Tritium decays 100 percent by beta emission. The

maximum energy is 18.6 Kevr the average is 5.68 Kev.

Chemical ' CarrNr content per gram of solution: Other components:
Composition
of Solution 100 percent H20 Barium less than O.OQ54 perc

Lead less than 3x10- perce

Preservative:

Remarks

Date Certificate Prepared June 17. 199 00248

Approval Signature
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U.S. DEPARTMENT OF COMMERCE
National Instituta of Standards & Technology

Gaithersburg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide Hydrogen-3

Source identification 2606-1, prepared by EMSL

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

Source mass • ApproAmately 5.0 grams

Source composition Hydrogen-3. in water

Reference time 0700 EST June 3, 1992

Radioactivity concentration

Expanded uncertainty

Photon-emitting impurities

Measuring instrument

Half life

Difference from NIST

^Y

Gaithersburg, MD 20899
January 1994

NIST DATA

810.5Bqgr

0.64 percent t'2>•

None observed <`t

4ao liquid-scintillation counters
calibrated with SRM 4926D

12.43 ± 0.05 years t't

EMSL DATA -

810.3 Bq g'

4.3 percent

None observed

Liquid-scintillation
counting

-0.05 percent t"t

For the Director,

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

•Notes on next page

000249



NOTES

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

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

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

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

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

(r Overall uncertainty reported by EMSL

th The limit of detection for photon-emitting impurities is:

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

t'1 Untetw.yer, M.P, Coursey, B.M., Schima, FJ., and Mann, W.B., Int. J. Appl. Radiat:
)Nj;, 3L. 611 (1980).

t61 This result demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.

000250



,PROJECT / f e^?
Notebook No. 7Z ^r{ 1

Continued From Page

INITIAL STANDAItD DILUTION RECORD

Standard Information:

Isotope: ^ - 3 Vendor:

A i i d i d Ci 1 D-A^^ ^^95 -^vev ty of Stan ard Rece :ct , I( u or

Weight of Standard Received (g): 5 g LAL I.D. #: Z9A
a!^ S

Standard Activity (pCi/g): Z• NI T Traceable 7 25

Halflife in Years or Days: [2 • yrs Certificate #: ZG - I

Reference Date: oo ^ 3 91^ Receiver's Name: n,i^

Date Received: 9S

Balance Verification?: _

Gp D
Diluent Used: L 1 A ^

Decay Corrected Standard Activity ( pCi/g):

of the Source Transferred (g):

V
c: Total diluted weight (g):

d: Total Diluted Volume (mL) mL

e: Activity of Dilution by Weight (pCi/g) [a ' b/ 0 1: pCi/g

'atcutated Density of Solution (g/ml) [c / dl: Q. 9 rl 77 7 g/mL
W

j: Activity of Dilution by Volume (pCi/mL) [e * fl: o( i' q O pCi/mL

i. Dilution Logbook I.D. #: 21

h(a y4.^ eparation Date: ZJ 7/,qsPrepared By:
f-^ c. Pa+vewe3 -T'

Reviewed By: Review Date: :?47,/„Q$

Purity/Cross Check Performed By: Check Date:

Signed Date Signed

/-
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PROJECT

,
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Notebook No.
_ Continued From Page

SECONDARY/WORKING LE`.'i
STANDARD DILUTION RECORD

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

Diluted Source Logbook I.D. k:

Balance Verification?:

Diluent Used:

Dilution Source Information

Isotope: tJ - -3 ^1"15

Parent Barcode Number AG s 275

JS-0721-1

LJPw-1C r

•Diluent:

•Density of diluent (glml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution ( a ' b/ c]:

f: Activity of Dilution (a • b/ d):

I Dilution Logbook I.D. k:

6A,/ c.lATr
1 g/mf

2'. ^ S 0 pCi/g

16.0 g

^o O g

0(3 ml

pCi/g

a 19 pCi/ml p,,` C11 /S z

?y-oC77-7J

Prepared By: Preparation Date: 6 2/ 5

Reviewed By: l_;.. Review Date: 6 2-Z 9.5

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

can be performed without a density conversion. If the dauent changes, a weighted proportion density conversion is necessa

neaa ana unoenlooa ery

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

Nuclear Radiation Assessment Division

Calibration Certificate

Description
P. eo. ,.abnuaw Trititun (H-3) N.u•I,t. 12.43 years

Npnmal.nivny
11() nanow^

Np,nlnalvelume
©

n`I'n.rnP°ule/bontenumper
2606-1

Measurement Activity of principal radionuclide

/ielivlry p.r psm of this sdutinn

of
T r i t i nm

ato,00„mN.PSTat June 3, 1992

Activity of daughter radionuclide

The qiMi0s1 activity vns saamp.niW at the euetad linme by

t..^J
<wr.s Par eram

W tM Muyl,lw nWl:E.

Total mass Of this solution

ynms

APPROX. 5.0

Method of measurement

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

Counting efficiencies for both standardizations

were determined by counting solutions directly

traceable to the National Institute of Standards

& Technology (NIST).

Useful U(e
TNS e.6anueiiM has d.e.yN tMeupN

-0
MN Gws $inee it was oa..n.C by EMS4Lv

w.r.mmm.nemnws.aut:w,.hot,wn,teen.ed.a« becember 1999
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/
`M^eQjt U.S. DEPARTMENT OF COMMERCE

X ^ National Institute of Standards & Technology
Gaithersburg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide Hydrogen-3

Source identification 2606-1, prepared by EMSL

Source description

Source mass

Source composition

Reference time

NIST DATA

Radioactivity concentration 810.5 Bq g''

Expanded uncertainty 0.64 percent t'-'"

Photon-emitting impurities None observed (4)

Measuring instrument 41rig liquid-scintillation counters
calibrated with SRM 4926D

Liquid in 5-mL flame-sealed glass ampoule

Approximately 5.0 grams

Hydrogen-3, in water

0700 EST June 3, 1992

Half life 12.43 ± 0.05 years M

Difference from NIST

Gaithersburg, MD 20899
January 1994

For the Director,

EMSL DATA

810.3Bqg'

4.3 percent 0>

None observed

Liquid-scintillation
counting

-0.05 percent 0)

94t"*^^

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

*Notes on next page
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PROJECT _ 9 -
Notebook No. 72• ^

Continued From Page

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: ^ - 3 Vendor:

Activity of Standard Received: , I( uCi ndorl^^^^^^5 --^

Weight of Standard Received (g): 5 g LAL I.D. 7-9
n^ yl^ S .

Standard Activity ( pCi/g): Z. NI T Traceable 1 ES

Halflife in Years or Days: (2 • yrs Certificate +Y: Zrc - I

Reference Date: o0 6 3 91- Receiver's Name:

Date Received: 9S

Dilution

Balance Verification?:

Diluent Used: L 1 A

Decay Corrected Standard Activity (pCi1g):

of the Source Transferred (g):

c: Total diluted weight (g):

d: Total Diluted Volume (mL)

I.

tyw
mL

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

t^1culated Density of Solution (g/mI) Ic / dl: 0. 9 r! 77 7 g/mL
p

i: Activity of Dilution by Volume (pCi/mL) le • f1: 2 / q O pCi/mL ph bb 1q1

t. Dilution Logbook I.D. #: (,iQ-(_-q S- Or? 2-1 -- ^

Prepared By: eparation Date: 2J 7/95

Reviewed By: Review Date: 7^749$

Purity/Cross Check Performed By: Check Date:

Signed Date e s ^ ^ Signed
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PROJECT

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Barcode Number

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

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

- 2 LC.S

Rc 5z99

'b(o G ta --

GM-

•Diluent:

'Density of diluent ( g/ml): O• 99

a: Parent Specific Activity: Zt9o P(?'/

b: Amount of Source Transferred: o

c: Total amount of Dilution: 4-cpo w.Q ^^2el^

I: Total Volume of Dilution:

e: Activity of Dilution [a • b/ cJ: 2•71 .3 y

:,Activity of Dilution ( a • b I d): ^---

Dilution Logbook I.D. M: 9s-7z1-

Prepared By:
c-

Preparation Date: 53^^_4 ^q 5

Reviewed By: Review Date: $ l /9,7^-

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

can be performed without a density conversion. If the diluent chaneea. a weiahted orooordon density conversion is necessai

Read and Understood By

Signed

3 Lc^s
Notebook No. 617

Continued From Page

Uate Signed

Q

Date



Nttlinnttl Jnstilulr of 3tttnDttrDs & Ovpr4nulugij
fft̂,., r/

TPrltfirttlr of Anttlipis

Standard Reference Material 3164

Spectrometric Standard Solution

Uranium

Batch Code 390709

This Standard Reference Material (SRM) is intended for use in atomic absorption spectrometry, optical emission
(plasma) spectrometry, spectrophotometry, or any other analytical technique that requires aqueous standard solutions
for calibrating insttuments. SRM 3164 is a single element solution prepared gravimetrically to contain 10 mg/mL
of uranium with a nitric acid concentration (VM of 10 percent. The certified value is based on a gravimetric
procedure, i.e., weight per volume composition of the high-purity uranium oxide dissolved in NIST high-purity
reagents. The uncertainty listed is based on gravimetric and volumetric uncertainties of the preparation and the
effect of solvent transpiration through the container walls for one year after the bottle is removed from the plastic
sleeve.

Concentration Sottrce Acid Cone. (V/V)
Metal (mg/mL) Purity, % Approximate

U 10.00 ± 0.03 NBL-CRM 129 (99.968%) HNO3, 10%
(formerly SRM 950b)

Procedures for Use

Stability: This certification is valid for one year from the date of shipment from NIST provided the solutions are
kept tightly capped and stored under normal laboratory conditions. NIST will monitor the stability of representative
solutions from this SRM lot and if changes occur that invalidate this certification, NIST will notify purchasers.

Preparation of Working Standard Solutions: All solutions should be brought to 22 # I •C and all glass or
plastie surfaces coming into oontact with the standard must have been previously cleaned. A working standard
solution can be prepared from the SRM solution by serial dilution. Dilutions should be made with certified
volumetric class A flasks and S or 10 at class A pipets. All vol»metric transfers of solutions should be performed
using a proven analytical technique. Each dilution should be aeidified with an appropriate high-purity acid and
diluted to calibrated volttme using high-purity water. The stability of the working standard solution will depend on

the final acid oonoeatration; tbetefore, care should be exetcised to ensure that the final acid concentration of the
dilution closdy approximates that of the SRM. To achieve the highest accuracy, the analyst should prepare daily
working solutiom from 100 pg/mL dilutions of the original SRM solution.

SRM 3164 was prepared by T.A. Butler of the NIST Inorganic Analytical Research Division. Inductively coupled

plasma emission spectrometric analyses were made by T.A. Butler and L.J. Wood.

The technical and support aspects involved in the preparation, certificuion, and issuance of this SRM were

coordinated through the Standard Reference Materials Program by J.S. Kane.

Gaithersburg, MD 20899 Thomas E. Gills, Acting Chief

October 5, 1993 Standard Reference Materials Program

00025.3



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

LOCKHEED

October 30, 1995

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

RE: Log-in No.: L5599
Quotation No.: Q400000-B
SAF: B95-083
Document File No.: 1013596
BHI Document File No.: 284
SDG No.: LK5599

MARP/N

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 13 October 1995.

The temperature of the samples were 4°C. Sample containers agree with the chain-of-
custody documentation. Sample containers were intact.

The case narratives included in the following attachments provide a detailed description of all

events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

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

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 375-4741.

00C;



Lockheed Analytical Services Log-in No.: L5599
Quotation No.: Q400000-B

SAF: B95-083
Document File No.: 1013596

BHI Document File No.:284
SDG No.: LK5599

Page1

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

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

Sincerely,

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control

0004



Lockheed Analytical Services Log-in No.: L5599

Quotation No.: Q400000-B
SAF: B95-083

Document File No.: 1013596

BHI Document File No.:284

SDG No.: LK5599
Page2

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as

applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial

and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP

interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike

samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

• Four solid samples for mercury metals analysis. The samples were prepared as LAS

Batch 1013BH and analyzed for mercury analytes as requested on the chain of

custody. Sample BOGCJ9 (L5599-1) was used for matrix spike and duplicate

analyses. All data flags due to the performance of the above-mentioned QC sample

are also associated with every sample digested with this batch.

Holding Time Requirements

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

Method Blanks

• The level of analytes in the method blanks were less than the reporting detection

limits.

Internal Quality Control

All internal quality control were within acceptance limits with the following exceptions:

• A duplicate precision is not reported for mercury, as the procedure does not adequately

address how to report the triplicate results. At the customers request, the samples

were analyzed in triplicate, all solid samples submitted for this method are reported as

the mean of the three values with a+/- 2sigma error.

Sample Results

• The following samples were reanalyzed at 10X dilutions because the concentration

in the samples exceeded the linear range of the instrument:

BOGCL7 (L5599-3), (L5599-3D1), (L5599-3D2)

BOGCM9 (L5599-4), (L5599-4D1 ), (L5599-4D2) 0005



Lockheed Analytical Services Log-in No.: L5599
Quotation No.: Q400000-B

SAF: B95-083

Document File No.: 1013596

BHI Document File No.:284

SDG No.: LK5599
Page3

The preparation log (form XIII) indicates one digestion for each sample. However, as
per the customers, the samples were digested and analyzed in triplicates. Due to
software field size the duplicate and triplicate sample do not show on this form. Please
refer to the bench sheets for additional information.

The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:

"AV"Cold Vapor AA

Nalini Prabhakar 10\30\95

Prepared By Date

0006



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

Oct 13 1995, 03:26 pm

I Login Number: L5599
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L5599-1 " 80GC.T9, 25;:AUG-95 13=OCT-95.'..."27-OCT-95
temp 4; OLD ID# L5287-7
Location: RFGO1-16C
SolidWaste 8 S 7471 MERCURY Hold:22-SEP-95

L5599=2 $OGCK6 =AOG:95 13-OCT'95 27-OCT-95
temp 4; OLD IDO L5287-10
Location: RFGO1-16C
Soil 4 S 7471 MERCURY Hold:23-SEP-95

L5599=3 $0GCL7 27.-AUG=95.13=0CT-95 27-OCT-95
temp 4; OLD IDJ L5287-12
Location: 157
Soil 4 S 7471 MERCURY Hold:24-SEP-95

L5599-4 . $OGCM9 . .: ;:- 27-OCT-95
temp 4; OLD ID# L5287-16
Location: RFG01-16C
SolidWaste 8 S 7471 MERCURY Hold:25-SEP-95

L559:4-5 REPORT 13CT95 i3-0CT-95 _27=0CT-95
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT +

Page 1

Signature: ,Jy

Date: 10-13-c15 000C
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LOCKHEED MART/IV

Sample Login
Login Review Checklist

Lot Number >ct `1

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

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

SAMPLE SUMMARY REPORT

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

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

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

^F NQ N/A Comment

^

^

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

LOGIN CHAIN OF CUSTODY YES NQ

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

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

N/A Comment

- - -L

SAMPLE RECEIVING CHECKLIST YES NO NLA Comment

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

001;
,^ Ia 13'^^ . ^ 1_,o

primary review signature date econdary review signature date

10 1 3 S-9 ca
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Lockheed Analytical Services

Sample Receiving Checklist

Cllrnt Name: t. I} -" Job No. L "S^ cl Cooler ID:

Page 1 of

COOLER CONDITION UPON RECEIPT

Temperature of cooler upon receipt: (CI
temperature of temp. blank upon re¢eipt:

Yes No • Commenta/Discrepenciea

custody seals intact ti/V,

chain of custody present

blue ice (or equiv.) preseat/frozoa ' - N

rad survey completed

SAMPLE CONDITION UPON RECEW1'

Yes No • Commcau/Diaarepsocias

all bottles labeled

samples intact

proper container used for sample type

sample volume sufficient for analysis

proper pres. indicated on the COC

VOA's contain headspace NVn

are samples bi-phasic (if so, indicate samplo ID'S):

MISCELLANEOUS rl'EMS

Yes No • CommraralDiscrepancies

samples with short holding times

sampies to subcontrnct

ADDTTIONAL CObIIdENTS/DISCREPANCIES

Completed by / date: [O - 01>

Sent to the clirnt (date/initials): Clieat's signature upon receipt:

Nota: - - oooutM^et the jpptoptila CYR ofauy dixreprrciu immedi1tdy upou teeeipt

- ipkHe IpY(eW rWllGroonatrea /a0lG1Qm YL (iCf(elr(O rC r&lPptaDlilaf M CM).}^J^dJ^ -

^

Q

version 2.0 (11/11/94)



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richland, WA

BOGCJ9- L5599-1 SolidWaste 7471 MERCURY ^

BOGCK6 - L5599-2 Soil 7471 MERCURY

BOGCL7 - L5599-3 Soil 7471 MERCURY

BOGCM9 - L5599-4 SolidWaste 7471 MERCURY -

REPORT TYPE L5599-5 Water EDD - DISK DEL. ^
L5599-5 Water INORG TYPE 2 RPT

0014

^o(3S--q (o



CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

BOGCJ9
Lab Name: L.A.S. Contract: HANFORD

Lab Code: LOCK_ Case No.: 1013BH SAS No.: SDG No.: L5599S

Matrix (soil/water): SOIL_ Lab Sample ID: L5599-1

Level (low/med): LOW_ Date Received: 10/13/95

°s Solids: 72.4

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7439-97-6 Mercury_ 1.2 t p.yi

Color Before: BROWN

Color After: YELLOW

Comments:

Clarity Before:

Clarity After:

M

AV

- NP
_ 10130195.

Texture: COARSE

Artifacts:

FORM I - IN

0016



CLP
. ,

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

B0GCK6
Lab Name: L.A.S. Contract: HANFORD

Lab Code: LOCK Case No.: 1013BH SAS No.: SDG No.: L5599S

Matrix (soil/water): SOIL_ Lab Sample ID: L5599-2_

Level (low/med): LOW Date Received: 10/13/95

% Solids: 77.6

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7439-97-6 Mercury 0.12 U_

Color Before: GREY

Color After: YELLOW

Comments:

Clarity Before:

Clarity After:

M

AV

Texture:

Artifacts:

MEDIUM

FORM I - IN

0017
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CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

- I BOGCL7
Lab Name: L.A.S. Contract: HANFORD

Lab Code: LOCK_ Case No.: 1013BH SAS No.: SDG No.: L5599S

Matrix (soil/water): SOIL_ Lab Sample ID: L5599-3_

Level (1ow/med): LOW_ Date Received: 10/13/95

°s Solids: 58.4

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7439-97-6 Mercury_ 20.5 -^-zb•^

Color Before: BROWN

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

M

AV

= I NP
10/3 o/vs

Texture: COARSE

Artifacts:

FORM I - IN

0018



-4 CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: L.A.S. Contract: HANFORD_ I

Lab Code: LOCK Case No.: 1013BH SAS No.: SDG No.: L5599S

Matrix (soil/water): SOIL_ Lab Sample ID: L5599-4

Level (low/med): LOW Date Received: 10/13/95

°s Solids: 67.9

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q

7439-97-6 Mercury_ 39.7 ±14-4

Color Before: BROWN

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLIENT ID NO.

M

AV

-I No/3o[95 .

Texture: COARSE

Artifacts:

FORM I - IN

BOGCM9

0 01g
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