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Lockheed Eavironmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada 85119-3705

Telephone 702-361-0220 80(0-582-7605 Facsimile 702-361-8146 /’

LOCKHEED MARTIW

October 31, 1985

Ms. Joan Kessner
Bechtel Hanford, Inc.

345 Hills

P.O. Box 969

Richland, WA 98352

RE: Log-in No.: L5287
Quotation No.: Q4.00000-B
SAF: B95-083
Document File No.: 0907586
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. lnadvertently, the computer system
omitted the "*" qualifer on the two samples which had a zero (O) recovery.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
{609} 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.

" | 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,

6"‘”’“’%’”‘”‘“ forR

Kathleen M. Hall
Client Services Representative

cc: - Client Services
"Document Control



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCJIS Date Collected: 25-AUG-95
Matrix: SolidWaste Date Received: 07-SEP-95
Percent Solids: 72.44
Constituent . Units Mathod | Result | Project Data Date LAS LAS
. 1. - b ReportingfQuatifier(sy} Analyzed Batch{i1D [Sample]ID
Limit Co ) o .
Total Organic Carbon ma/kg 9060 < 15, 100 *U 22-SEP-95 27328 15287-7




i . LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCK6 Date Collected: 26-AUG-95
Matrix: Soil Date Received: 07-8SEP-95
Percent Solids: 77.65
Constituent, Units Hethed | Result | Project Data Date LAS LAS
S Reporting|ouatifier(s)| Analyzed | Batch{ID |Sample|tD
Limit
Total Organic Carbon ma/kyg 2060 1900 100 * 22-SEP-95 27328 L5287-10




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCL7 Date Collected: 27-AUG-%5

Matrix: Soil Date Received: 07-8EP-95

Percent Solids: 58.39

-jConstituent . Units | Method | Resuilt | Project Data pate LAS LAS
: ’ ) Reporting!Qualifier(s}; Analyzed | Batch|ID |Sample]ID
~Limit | )
Totat Organic Carbon ma/kg 9060 11000 100 * 22-SEP-95 27328 L5287-13




! LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCM9S Date Collected: 28-AUG-95

Matrix: SolidWaste Date Received: 07-SEP-95

Percent Solids: €7.85

Constituent . Units | Method | Resutt | Project Data bate | LAS LAS
. . i Reporting|Qualifier(s}| Amalyzed | Batch]ID |Sampie]lD
B B Limit | .- . -

Total Organic Carbon mg/kg 9060 < 15. 100 *) 22-SEP-95 27328 1L5287-16




' . L Contrel #: B95-0062
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: 1
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 be cancelled.

JA Lerch &W\"\Q_}/\, Q _:% ;-O CM’\(&\‘C.Q& Q&)\(\_ QMSNX_ q)! s

Project Coordinator (Print/Sign) Date

DB Encke DB Epete f 18/35"

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

TaskID: 1

Sampiing 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 originaily 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 ER¢-Sample Management on October 30, 1995,

JA Lerch w\/\j? Q,,__,.. Qx,_ 23Al l(\\\ﬁk‘qg—

Project Coordinator (Print/Sign) ' ‘Date
DB Encke D 6 M /0//6 /25
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

u
w




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 MART:@QK’

September 29, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.

345 Hills

P.O. Box 969

Richiand, 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 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 Kathieen Hall at
{509) 943-4423.

060003



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.

" 1 certify that this data package is in compliance with the SOW, hoth 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,

foser femann .,

Kathteen M. Hall
Client Services Representative

cc: Client Services
BPocument Control
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Lockheed Analytical Services Log-in No.: L5287
Quotation No.: Q400000-B

SAF: B95-083

Document File No.: 0907598

BHI Document File No.: 271

SDG No.: LK5287

CASE NARRATIVE
INORGANIC TOC ANALYSES

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), [aboratory control sampie(s), matrix spike sample(s), and
duplicate sample(s).

Preparation and Analysis Requirements

L 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
BOGCK®S L5287-10 | DUP 9060 Total Organic Carbon

Holding Time Requirements
- All samples were anailyzed within method-specific holding times.

Method Blanks
. The concentration levels of ali the requested analytes in the method blank were below
the reporting detection limits. )

Internal Quality Control
. All Internal Quality Control were within acceptance limits 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
Prepared By

September 25, 1895

Date

000005



Lockheed Analytical Services Log-in No.: L5287
Quotation No.: Q400000-B

SAF: B95-083

Document File No.: 09075928

BHI Document File No.: 271

SDG No.: LKb287

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%), tead (166%), and thallium (519%) 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.

L] 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 fevel} relative to the
amount spiked into the sample. Therefore, the data are not qualified.

L 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

000006



Lockheed Analytical Services

L Results are reported on a dry weight basis.

Shellee McGrath
Prepared By

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

Quotation

SAF:

B35-083

Document File No.: 0807596
BHI| Document File No.: 271
SDG No.: LK5287

September 25, 1995

Date



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 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-0168. All samples were
prepared in Workgroup U TOTAL KPA LAL-0168_27388 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 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
RADIOCHEMICAL ANALYSES

The routine calibration and quality controi (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method bianks, 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 Methad Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOPs, LAL-81-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.

000009



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

Liguid Scintillation Counter
Analytical Method Carbon-14

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 ali QC criteria were met. No re-analyses were performed.

Andrea Tippett September 27, 1995
Prepared By Date
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnOl)

Sep 07 1995,

Login Number:
Bechtel Hanford, Inc.

Account: 596

Project: BECHTEL-HANFORD Bechtel Hanford Pro;ect

05:11 pm
15287

* Rlchland WA

Laboraﬁory 3
SamplesNunb MRS NUmRe Y i DatE
15287-1 ‘ BOGCI9 25=-AUG-95. 07-SEP-95 22-SEP-95
temp 3; SAF# B95-083 )
Location: 157
SolidWaste 8 8 SCREENING
L5287-2. BOGCKs 26-AUG-95 (07-SEP-95 22-5EP~-95
temp 3; SAF# B95-083 ‘
Location: 157
Soil 4 S SCREENING Hold:22~FEB=96
1,5287-3 BOGCL7 27-AUG-95 O07~-8SEP-95 22-SEP-985
temp 3; SAF# B95-083
Locatlon' 157 .
Soil 4 S SCREENING Hold:23-FEB-96
1.5287~4 " BOGCM9 28-AUG~95 07-SEP-95 22-SEP-95
temp 3; SAF# B95-083
Location: 157
SolidWaste 8 S SCREENING
Le287=5 BOGCJI9. - 25=AUG~95 (7-SEP-95 22-SEP-95
temp 3; SAF# B95-083
Location: 187
SolidWaste 8 S C-14 LAL-0209 Hold:21-FEB-96
SolidWaste 8 S GAMMA SPEC LAL-0064 Hold:21-FEB-96
SolidWaste 8 S GR ALP/BETA LAL-0060 Hold:21-FEB-96
SolidWaste 8 S. NI-63 LAL-0224 Hold:21-FEB-96
SolidWaste 8 S PU-ISOTOPIC ILAL-0108 Hold:21-FEB-96
Solidwaste 8 8§ TRITIUM(H3)} LAL-0067
SolidWaste 8 S U TOTAL KPA (INORG) Heold:21-FEB~-96
L5287-6 BOGCJTQ 25-«AU0G~-9% 07-SEP~95 22-8SEP~95
temp 3; SAF# B95-083
Location: RAD2(RM156)
SolidWaste 8 S 6010 ICP METALS Hold:21-FEB-96
SolidWaste 8 S PERCENT SOLIDS Hold:08-SEP-95
L5287~-7 BOGCI9 " 285«-AUG~95 07-~SEP~95 22=-SEP-95
temp 3; SAF# B95-083
Location: RAD2 (RM156) -
SolidWaste 8 S 9060 TOC Hold:22-SEP-95

Page 1
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LOCKHEED ANALYTICAI, SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noO1l)
Sep 07 1995, 05:11 pm

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

L5287-8 BOGCKE =~ T 2E=AUG=95. 07-SEP-95 22-SEP-95
temp 3; SAF# B95-083
Location: 157

Soil 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-35 22-SEP-95

temp 3; SAF# B95-083
Location: RAD2 (RM156)

Soil 4 S 6010 ICP METALS Hold:22-FEB-96
Soil 4 S PERCENT SOLIDS Hold:09~-SEP-95
L5287-10 '~ BOGCK6 - ., .26=RUG=95 07-SEP~95 22~SEP-95

temp 3; SAF# B95-083
Location: RAD2 (RM156)
Soil 4 S 9060 TOC Hold:23-SEP-95

L5287-11 . . . BOGCL7Z LT Wy L 27=AUG-95 07-SEP-95 22-~8EP-95
temp 3; SAF# B95-083
Location: 157

Soil 4 S C-14 LAL-0209 Hold:23=-FEB-96

Soil 4 S GAMMA SPEC LAL-0064 Hold:23-FEB-96

Soil 4 S GR ALP/BETA LAL-0061 Hold:23-FEB-96

Soil 4 S NI-63 LAL-0224 Hold:23-FEB~96

Soil 4 S PU-ISOTOPIC LAL-0108 Hold:23-~FEB-96

Soil 4 S TRITIUM(H3) LAL-0067 Hold:23-FEB~96 :

Soil 4 S U TOTAL KPA (INORG) Hold:23-FEB-96

L5287~12 BOGCL7 27-AUG-95 07-SEP-95 22-SEP-95

temp 3; SAF# B95-083
Location: RAD2(RM156)

Soil 4 S5 6010 ICP METALS Hold:23-FEB-96
Soil 4 8 PERCENT SCLIDS Hold:10-SEP-95
1L5287-13 BOGCL7 ‘ 27-AUG-95 Q7-SEP-95 22~-8EP~95

temp 3; SAF# BS5-083
Location: RAD2(RM156)
Soil 4 S 9060 TOC Hold:24~-SEP~95

Page 2
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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. * Rlchland WA
Project: BECHTEL-HANFORD Bechtel Hanford Pro;ect

Am

L5287~14 . . BOGCM9 -28-AUG-95 07~SEP-95. 22-8SEP-95
tenmp 3; SAF# B95-083
Location: 157

SolidWaste 8 S C-14 LAL-0209 Hold:24-FEB-96

SolidwWaste 8 S GAMMA SPEC LAL-0064 Hold:24-FER-96

SolidWaste 8 S GR ALP/BETA LAL-0060 Hold:24-FER-96

SolidWaste 8 S NI-63 LAL-0224 Hold:24-FEB-96

SolidWaste 8 8§ PU-ISOTOPIC LAL-0108 Hold:24-FEB-96

SolidWaste 8 8 TRITIUM(H3) LAL-0067

SolidWaste 8 S U TOTAL KPA (INORG) Hold:24-FEB-96

L.5287~15 ’ e BOGCM9 : . 28-AUG-95 (07-SEP-95 22-SEP-95

temp 3; SAF# B95 083
Location: RAD2(RM156)

SolidWaste 8 S 6010 ICP METALS Hold:24-FEB-96
SolidWaste 8 S PERCENT SOLIDS Hold:11-SEP-95
1528716 . BOGCM9 ... 28~AUG~95 07-SEP-95 22-SEP-95

temp 3; SAF# B95-083 "
Location: RAD2(RM156)

SolidWaste 8 S 9060 TOC Hold:25-SEP-95
L5287=17 REPORT TYPE ' 07-8EP-95 07-SEP-95 22~SEP-95
SAF# B95~083
Location:
Water 1 & EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT +
Water 1 S RAD RPT TYPE 2
Page 3

Signature: /éqfﬂffalz/
Date;: q 71{5; 0000416
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Westinghouse Hanford
Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST _ _
Page !/ of 2
Collector HULSE, KARL Contact/Requestor  ENCKE, DAVID B. TelNo. 373.346] MSIN X5.53  FAX
SAF Number B95-023 ISa.mpleOrigln /50 /9 FERA |Pu:chase0rderlChnrge Code
rofect Title  }00 EFFL Pipe ILogbook# WHC- -2 # s I[ceCheﬂ# P Temp.
To (Lab Methad of Shipment — . Bill of Lading,
iSh-‘PP“l o(Lab)  Lockheed | ofStlpment - fl  EXPCESS | o Air Bill No.
[Protocl RCRA ll)m Tumaround  PRIORITY |0ﬁ»lle Property No.
Sample No. Lab. ID * Date Time | No/Type Container {Sample Analysis Perservative
= — -
o % | zr2sms 1300 (') %3%') gg—?#@hséfu. RAP’S) Gms.;;;d.l (GBDPC), Pu-238, 239/240, TOTAL URANILIM, Ni-63, C-14, TRITTUM, GAMMA SPEC, NN
725 e ICP METALS TAL (6010)
BOGCI9 X |snsws | 1300 | ()) o=@, Kreeo Col
BOGCIS x | srsms | 1300 [ () 20 p RAD Sereen (b specific) Wove
I
BOGCI9 x | gasms | 1300 | () % g | oo Keop (i f
Sl GROSS Alphs (GADGPC) Gross Bata (GBDFC), Pu-238, 239/240 TGTAL URANIUM, Ni63, C-14, TRITIUM, GAMMA, SPEC
BOGCKS SE | 872655 | os1s | (1) 1066 f,, ’ heme
BOGCK6 sE | #nems | asis | (p 125 @ [CPMETALSTAL (6010) Koep Conl
BOOCKS SE | 8126195 | 0815 | (/) 20 P RaD Screen (Libspecific) Nowe
BOGCKS6 SE | 8nems | os1s | ¢y 125 P TOC(00) Keey Couf
TS f GROSS GADGPC) Gross Bata (GBDPC), Pu-238, 239/240 TOTAL Ni-63, C-14, TRITIUM, GAMMA SPE !
BOGCL7 sE | 2mms | 1530 | () 0 &, Alpha (GADGFC) (GBDPC) URANIUM, N SEEC AMowe
ICP METALS TAL (6010) )
BOGCLY . SE | snmos | 1530 | ()) 125 P Keeo Cerl
BOGCL? SE | emes | 1530 | () 20 P RaD Sercen {Lab specific) pove
BOGCL7 sE | enmes | 1530 | () 125 P TOC (3050 Keep ozl
rPOSSIBLE SAMPLE HAZARDS/REMARKS MSDS Yes O No x SPECIAL INSTRUCTIONS e - Hold Time ) L
List all known wastes, sémp/« B6ECMT j5  facdivactve Some Fimes Sawmple vo € Was fmgofeod. Semple Aafric doe
other is Scale.
[Relinquished By Print Sign Duc/Tine Received By Primk Sign Dae/Time Metrix *
FoA ] - . .
K2 Hetee it hloe fifor toro| hudon, Mlle i L 9795 Jered D edmm DL - Do
IRelinquished By Due/Tire Received By 7 Daie/Time - 50 = Solid T = Tissue
5L = Sludge WI = Wipe
o — - - ‘ W= Wi L = Liqud
R‘WBE Date/Time Received By Date/Time o =0 V= Vegetation
A = Air X = Other
Relinauihed By DaelTime [Receved By Datc/Time
[
FINAL SAMPRE | Disposal Method €. Retum to customer, per Wb procodure, used in process, Disposed By Date/Time
DISPOSITION
All samples containing hazaradous materials shall be plcked up by requestar and returned to parent contalter of slte of origin. A-6001-500 (07/85)

Wl dhD



Db

C.O.C#H
Westinghouse Hanford 009517 -
Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Page 2 of 727
[Collector HULSE, KARL Contact/Requestor  ENCKE, DAVID B. Tel No. 373.3461 MSIN ¥5.53 FAX
SAF Number B95-083 {Sample Origin 00 AKX £.0 Purchase Order/Charge Code
Project Title 100 EFFL Pipe Logbook # i< n-zes K52 leeChestdt o, g > Temp.
Shipped To (Lab}  Lockheed Method of Shipment - A Bill of Lading/Air Bill Na.
Fedegal L Xfecgs
Protocol RCRA Data Furnsround  PRIORITY Offslte Property No,
Sample No. Lah ID * Date Time | No/Type Container |Sample Analysis Perservative
FIY-RY) -
BOGCM9 x | saoms | 125 | 5‘%{} 5 ﬁnoss %&Aﬁ&ﬁ %m (GBDPC), Pu-238, 239/240, TOTAL URANIUM, Ni-63, C.14, TRITIUM, GAMMA SFEC, Nooe
BOGCM9 X {snoes | 1325 |¢h 60 @ ICP METALS TAL (6010) Coolto 4 C
BOGCMS x| snoms | 1325 |(n 20 RAD Sereen (Lib specific) None
BOGCMS X | #30ms | 1325 | () 60 G Toc (50:0) COOLTO4C
!
[POSSIBLE SAMPLE HAZARDS/REMARKS MSDS Yes 0  Ne & SPECIAL INSTRUCTIONS Hold Time _‘
List all known wistes, Some Trmes Sa m,/c Va/u'me was /;”‘ ?lﬂﬂ’ ,Sa'u/a/c Aatein Yo
oThe is Seale
Relinquished By Print Sign Dee/Time Reccived By Prant Sign Date/Time Matrix *
. -k . - / . .
Kiallalse A5 Hkey 2/ /s5 t0ve | An oy MMe A A S 9)45 fosue ST DS DmSolide
PRelinguisied By 5 - ‘Dast/Titme [Received By © Date/Time S0 = Selid T = Tmuqu;
o SL = Shdge WL = Wipe
— - - - W= Waer L = Liqud
Relinquished By o DaefTime [Received By Date/Time o =oi v =V ion
j= _ A = Al X = Othe
{Relinguished By W/ Date/Time Recejved By Dute/Time
FINAL SAMPLE | Disposal Methad eg Retum to customer, per lab procedure, used in process. Disposed By Date/Time
DISPOSITION.
' All samples contalnlng hazaradous tnaterials shall be picked up by requestor and returned to parent contalner or site of origin. A-5001-500 (07/95)

» < Lo



| pusCmy o WA |
75FTIME: 9/ 1795 15: 9
*PORT FOR N 5894. RAD SCREEN -BOEEHS
{s)%lgg%cggfusgr/{gms 13:28 SAMPLE MAS NOT BEEN SLURPED
RECEIVHD: 8/31/95. 15:26
-OUT OF GOOD CI{%%%_E
. RANGE? ANS?
LXT. DHE&%—&* EEE&IE&E&:EE&E&M.WMHM RAN*** -2;-: E;;;;_;
4271 TOT-ACI < 5.00000E 01 pCi/B N

END OF REPORT

. 75—0 ('/9/41 an v‘:b_ -25‘0.'71/ G/Q‘S.\’ &aﬁ/ﬂ
Field Keadigs wrems

09/05/95 0T:54 2373 3176 22335 3B ++4 F.A.S. @oo2
(?L\ e J‘?ﬂy f/b-/if’
. SAMPLE STATUS REPORT FOR N 5883. RAD SCREEN -BB&EJI® ~ 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
®hkk  dokvkekeoici ﬂ*****iﬁ*?ﬁt—iﬁ***ﬁi—&kﬁﬂ-ki* Skl dedkdk, wkkeekd
4271 TOT-ACT < 5.00000E 01 pCi/G N Y E61772
09/01/05  13:25 2373 1178 2225 38 s F.ALS. @oos
- BOGC’\J‘%‘ - ?ﬁ—/er
SAMPLE STATUS REPORT FOR N 5885. RAD SCREEN EGEEE&’“JTIME: 8/ 1/95 13:14
DISPATCIIED: 8/31/95 13:28 SAMPLE HAS NOT BEEN SLURPLD
- RECEIVED: - 8/31/95 15:25
~QUT OF GOOD CilARGE .
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
kkkk EkhkkkEiEk t****i*k#i.i.i.i.j.l..xm:h:l;;k:ki‘k“xu's"x“d‘k‘k:::'k:kmk EY ¥ Fr T -
4271 TOT-ACT < 5.00000E 01 pCi/C N Y [ei772
09/01/95  13:24 7373 3176 2215 3B +ss F.A.S. Eoos
: BOECL7 ., ¥fshs
SAMPLE STATUS REPORT FOR N 5881. RAD SCREEN -BGGeLo ~“YIME. 9/ 1/9b 13:14
DISPATCHED: 8/31/95 13:28 SAMPLE HAS NOT BECN SLURPLD
RECEIVEL: 8731795 15:24
~OQUT OI' GOOD CHARGE
FXi. . NELER. RESULTS OR SIALUS ~  RANGE? ANS? CODE
ki iri-!ri-i—&-hl- R e e T e g L 2 O e e R B B R S PR Y ke TXE Chickhax
4271 TOT-ACT < 5.00000E 01 pCi/G N Y CEG1772

. END OF REPORT | 000019

CYCT 54



| A4
| LOCKHEED MARTIW

Sample Login
Login Review Checklist

Lot Number {52%)

The login review should be conducted by that person logging in the sampies 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 YES NO N/A Comment
1. Are all sample ID’s correct? b4

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?

Et\ K| e b <

LOGIN CHAIN OF CUSTODY NO N/A Comment

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

7S

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

SAMPLE RECEIVING CHECKLIST YES NO N/A Comment
l. Are all_ discre‘pancies between the COC and the login -~ X
noted (if applicable)?
000020
o B 1245 2L o ez

-primary review signature date secondary review signature date

CqC] 8§90



WHC-SOW-93-0003

Revision 4.
SAMPLE CHECK-IN LIST
Date/Time Received: g-7-45S /c?‘\c‘o SDG#: N
Work Order Number: _is|» SAF #: D9S-0OK3:
Shipping Container ID: S™ L - 4L  Chain of Custody # 0095 10
1 Custody Seals on shipping container intact? Yes [ No [ ]
2 Custody Seals dated and signed? Yes [X] No [ 1
3 Sample temperature ;3‘¢(;_
4, Vermiculite/packing materials is Wet [ ] Dry [N~
5 Each sample is in a plastic bag? Yes <] No [ ]
6 Sample holding times exceeded? | Yes [ ] No Ixj

Samples have:
tape hazard labels
X custody seals ¥ appropriate sample labels

Samples ar?: d‘ ditd Jeaki
‘\_' n good cohairion eaxking
broken ) . have air bubbles

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

Yes[™ No [ ]

Notes:

Sample Custodian/Laboratory: ,dﬂ{ﬁﬁ1,12E JAS  Date: F-)-75
Telephoned To: k,ﬁ:—Llu,‘ ur«“ on 7.79s By /{wr’u.‘), . L

—

33

000021

C49C7sq
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L.ockheed Analytical Services

Sample Receiving Checklist

Clieat Name: {) y\,\@,\ . \;\w - ;.

Job No.

L5281

Cooler ID:

Page 1 of

COOLER CONDITION UPON RECEPT

Temperature of cooler upon receipt:

3°C

temperature of temp. blank upon receipt:

No

* Comments/Discrepancics

custody seals intact

chain of custody present

blue ice {or equiv.) present/frozen

rad survey completed

=i (<P |E

SAMPLE CONDITION UPON RECEIPT

No

* Commeats/Discrepancics

all botdes labeled

samples intact

proper container used for sample type

sample volume sufficient for analysis

proper pres. indicated on the COC

e % et R |

VOA's contain headspace

e LA

arc samples bi—phasic (if so, indicatc sample ID'S):

A RY

MISCELLANEOUS ITEMS

Yea

No

* Comments/Discrepancics

samples with short holding times

samples to subcontract

ADDITIONAL COMMENTS/DISCREPANCIES

Al
Completed by / date; i o ,ﬂ{

Sent to the client {(date/initials):

** Client’s signature upon receipt:

m * = contact the appropristc CSR of auy discrepaocics immediately gpon receipt

"@}ux review this iaformation and return vis flcn'mﬂjc fo the approprizte CSR (702) 361~8146

S
N
veh?sion 2.0 (11/11/94)



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

BOGCJ9 —~

BOGCKE —

BOGCL7 —

BOGCMO

REPORT TYPE/ﬂ

L5287-1
L5287-5
L5287-5
L5287-5
L5287-5
L5287-5
£5287-5
L5287-5
1.5287-6
1.5287-6
L5287-7

L5287-2
1.5287-8
L5287-8
1.5287-8
15287-8
L5287-8
L5287-8
L.5287-8
L5287-9
15287-9
1.5287-10

L5287-3

L5287-11
L5287-11
L5287-11
L5287-11
L5287-11
L5287-11
L5287-11
L5287-12
L5287-12
L5287-13

L.5287-4

L5287-14
L5287-14
L5287-14
L5287-14
L5287-14
L5287-14
L5287-14
L5287-15
15287-15
L5287-16

L5287-17
L5287-17
L5287-17

SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste

Soil
Soil
Soil
Soil
Soil
Soil
Soil
So1l
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Sail
Soil

SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste
SolidWaste

Water
Water
Water

. SCREENING~
. C-14 LAL-0209 ~
. GAMMA SPEC LAL-00
'GR ALP/BETA LAL-0
NI~63 LAL-0224-
-PU-ISOTOPIC LAL-0
TRITIUM(H3) LAL-0
‘U TOTAL KPA (INOR
.6010 ICP METALS -
+ PERCENT SOLIDS -
060 TOC -

- SCREENING
*C-14 LAL-0209 -
. GAMMA SPEC LAL-00
. GR ALP(BETA LAL-0
NI-63 LAL-0224 -
. PU-ISOTOPIC LAL-0
. TRITIUM(H3) LAL-0
- U TOTAL KPA (INOR
. 6010 ICP METALS
- PERCENT SOLIDS -
. 9060 TOC -

+ SCREENING ~
‘C-14 LAL-0209 -~
+GAMMA SPEC LAL-0Q
+GR ALP/BETA LAL-0
NI-63 LAL-0224 -
PU-ISOTOPIC LAL-0
*TRITIUM(H3) LAL-0
"U TOTAL KPA (INOR
' 6010 ICP METALS.
* PERCENT SOLIDS.
© 9060 TOC .

. SCREENING ~
+C-14 LAL-0209 -

- GAMMA SPEC LAL-00
.GR ALP/BETA LAL-0
.NI-63 LAL-0224-

, PU-ISOTOPIC LAL-0
. TRITIUM(H3) LAL-0
‘U TOTAL KPA (INOR
*6010 ICP METALS -
. PERCENT SOLIDS.

. 9060 TOC .

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

000023

CGyCT739¢



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCT9 Date Collected: 25-AUG-95

Matrix: SolidWaste Date Received: O07-SEP-95

Percent Solids: 72.44
Consti tuent CH Units, | Method project. |7 ‘Data: . |- Date | i.Las, LAS
R R B eporti L 2| Analyzed i - {1D  |sample|iD-.
Total Organic Carbon mg/kg 9060 < 21. 140 u 22-SEP-95 27328 L5287-7

000025



. LOCKHEED ANALYTICAIL SERVICHS
Sample Results

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

Matrix: Soil Date Received: 07-SEP-95

Percent Solids: 77.65
Conist i tuent. Method | Resuit ‘| Project |- pata | Date ] .iias Las

R Aot T {Reportinglodalifier(s) ] - satch]iD (sample}tD !

) TS Li'mi't, 1 ST RS 2 Pl

Total Organic Carbon Q050 2400 130 * 22-SEP-95 27328 L5287-10

000026



' LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCL7 Date Collected: 27-AU3-85

Matrix: Soil Date Received: 07-SEP-95

Percent Solids: 5B.39

Canstituent ' “Units .| Mettiod : Préjéet ‘Data . . | Date RS 1 LAS.
Co ' gy {ReportingjQualifier(s)| Anatyzed'| Batch|ID: {Sample|ID :

s P ooy Ly . N PEE LA I EEE AU

Total Organic Carbon ma/ky Q060 19000 170 * 22-SEP-95 27328 L5287-13

000027



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID:

BOGCMO

Date Collected:

28-AUG-95

Matrix: Solidwaste

Date Received:

07-SEP-9b5

Percent Solids:

67.85

Constituent - |” Units | Method | Result | Project.| . Data | Date | .. LAS | iAs.’
! s | Reporting{@uatifier(s)| Analyzed | - ‘Batch{lD |Sampie|iD-
‘ . S e HImIE e e T 1 A

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




. LOCKHEED ANALYTICAL SERVICES

Sample Results

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

Matrix: SclidWaste Date Received: 07-SEP-95

Percent Solids: 72.44
Constituent Units Method Result Project | Data |Dilution bate LAS LAS

: Reporting] Qual Analyzed |Batch ID[Sample ID
' Limit :

ALUMINUM mg/Kg 6010 7300 39. * 5 25-8EP-95 | 27389 1.5287-6
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 .2287-6
COBALT mg/Kg 6010 < 8.2 8.2 3 25-8EP-95 | 27389 L5287-6
COPPER my/Ky 6010 39. 4.1 N 5 25-SEP-95 | 27389 L5287-6
IRON mg/Ka 6010 6$0000 16. 5 25-SEP-95 | 27389 | L5287-6
LEAD mg/Kg 6010 < 76. 76. N 5 25-SEP-95 | 27389 L5287-6
MAGNESIUM my/Kg 6010 2300 Th. 1 21-SEP-95 | 27389 | L5287-6
MANGANESE ma/Kg 6010 1400 2.7 * 5 25-SEP-95 | 27389 L5287-6
NECKEL mg/Kg 6010 16. 4.1 1 21-SEP-95 | 27389 L5287-6
POTASSIUM mg/Kg £010 < 160 160 1 21-SEP-95 | 27389 L5287-6
SELENIUM mg/Kg 6010 < 120 120 5 25-8EP-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 ma/Kg 6010 < &8, 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 - ma/Kg 6010 920 5.4 * 5 25-SEP-95 | 27389 L5287-6

000033



- LOCKHEED ANALYTICAL SERVICES

Sample Results

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

Matrix: Soil Date Received: 07-SEP-95

Percent Solids: 77.65

Constituent Units Method .| Resutt } Project | Data [biltution Date LAS LAS

: © [Reporting] Qual Analyzed [Batch {D{Sample ID

Limit ) - ’

ALUMINUM mg/Kg 6010 7900 7.4 1 21-8EP-95 | 27389 L5287-9
ANTIMONY mg/Kg 50110 < 15. 5. N 1 21-SEP-95 | 27389 L5287-9
ARSENIC mg/Kg 6010 < 25. 25. 1 21-SEP-95 | 27389 15287-9
BARIUM ma/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 ma/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 B 1 21-SEP-95 | 27389 L5287-9
COPPER mg/Kg 6010 29. 0.77 1 21-SEP-95 | 27389 L5287-9
TRON 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 &010 4700 135. 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 8 1 21-SEP-95 | 27389 L5287-9
SELENIUM mg/Kg &010 < 22. 22. 1 21-SEP-95 | 27389 L5287-9
SILVER mg/Ka 6010 < 1.0 1.0 1 21-SEP-95 | 27389 L5287-9
SCDIUM my/Kg 6010 580 18. B 1 21-SEP-95 | 27389 L5287-9
THALLIUM ma/Kg 6010 < 13, 13. 1 21-SEP-95 | 27389 L5287-9
VANAD IUM my/Kg 6010 52. 1.0 1 21-SEP-95 | 27389 | L5287-9
ZINC ma/Kg 6010 210 1.0 1 21-SEP-95 | 27389 L52B7-9

000034



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 Preject | Data {Ditutien Date LAS LAS

R Reporting| Qual Analyzed [Batch ID|Sample ID
Limit :

ALUMINUM mg/Kg 6010 15000 9.8 1 21-SEP-95 | 27389 L5287-12
ANT IMONY mg/Kg 4010 < 20. 20. N 1 21-SEP-95 | 27389 L5287-12
ARSENIC ma/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 .5287-12
CALCIUM ma/Kg 6010 2100 11. 1 21-SEP-95 | 27389 L5287-12
CHROMIUM mg/Kg 6010 48. 1.0 1 21-SEP-95 | 27389 15287-12
COBALT mg/Kg 6010 7.2 2.0 B 1 21-SEP-95 | 27389 L5287-12
COPPER mg/Kg 6010 5. 1.0 1 21-SEP-95 | 27389 L5287-12
FRON mg/Kg 6010 280000 4.0 1 21-SEP-95 | 27389 1.5287-12
LEAD mg/Kg 5010 400 19. 1 21-SEP-95 | 27389 L5287-12
MAGNESIUM ma/Kg 5010 1400 i7. B 1 21-SEP-95 | 27389 L5287-12
MANGANESE ma/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/Ka 6010 340 200 B 1 21-SEP-95 | 27389 L5287-12
SELENIUM mg/Kg 6010 < 29. 2%. 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
VANAD[UM 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: BOGCMS Date Collected: 28-AUG-95

Matrix: SolidWaste Date Received: 07-8EP-95

Percent Solids: 67.85
Constituent Units | Method | Result | Preject | Data |Dilution| Date LAS LAS

{Reporting| Qual Analyzed. |Batch Ip|Sample ID
. Limit - .

ALUMINUM mg/Kg 6010 6900 43, * 5 25-SEP-95 | 27389 L5287-15
ANT IMONY mg/Kg 4010 < 17. 7. 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 1 21-SEP-95 | 27389 15287-15
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 25-8EP-95 | 27389 L32B7-15
CALCIUM mg/Kg 6010 1100 9.4 B 1 21-SEP-95 | 27389 L5287-15
CHROMIUM mg/Kg 6010 1600 b * 5 25-5Ep-95 | 27389 L5287-15
COBALT mg/Kg 6010 < 8.8 8.§ 5 25-SEP-95 | 27389 L5287-15
COPPER ma/Kg 6010 25. 4.4 8N 5 25-SEP-95 | 27389 L5287-15
IRON ma/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
MAGNESTUM mg/Kg 5010 250 15. B 1 21-sEP-95 | 27389 | L5287-15
MANGANESE mg/Kg &010 750 2.9 * 5 25-SEP-95 | 27389 £5287-15
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
SELENTUM mg/Kg 6010 < 130 130 5 25-SEP-95 | 27389 L5287-15
SILVER mg/Ka 6010 < 5.9 5.9 5 25-SEP-95 | 27389 L5287-15
SCOIUM mg/Kg 6010 270 21. B 1 21-SEP-95 | 27389 L5287-15
THALLIUM mg/Kg 6010 < T4, 4. 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 730 5.9 * 5 25-SEP-95 | 27389 L5287-15

000036



LOCKHEED ANALYTICAL SERVICES
METALS RESULTS

QC Data Summary For Reagent Blank Analysais

Constituent Units Reporting LAS pate Reagent Data
petection | Batch | Analyzed Blank Guatifier

Limit 12] Result

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 ma/Kg .2 27389 | 09/21/95 < .2

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

CALCIUM ma/Kg 6.4 27389 | 09/21/95 < 6.4

CHROMIUM mg/Kg .6 27389 | 09/21/95 < .5

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

COPPER mg/Kg .6 27389 | 09/21/9% < .6

IRON ma/Kg 2.4 27389 | 09/21/95 3.56 B

LEAD ma/Xg 11.2 27389 1 09/21/95 < 11.2

MAGNESIUM ma/Kg 10 27389 | 09/21/9% <10

MANGANESE my/Kg -4 27389 | 09/21/9% < 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 < 7.4

SILVER mg/Kg .3 27389 | 09/21/95 < .8

SODIUM my/Kg 14 27389 | 09721795 < 14

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

VANAD TUM ma/Ka .8 27389 | 09/21/95 < .8

ZINC ma/Xg .8 27389 | 09/21/95 1.04 B
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LOCKHEED ANALYTICAL SERVICES

METALS RESULTS

QC Data Summary For Duplicate Sample Analysis

Client Sample ID BOGCM$ (DUP)

Constituent LUnits | ias EAS . | Date sample |Duplicate | Relative | 'Control .| Data
B S atch | Semple | Analyzed | Result | Result ;| Peféent |~ Limit ' Joualifier
i L 10 RRLETE ' o |Pifference| " "yt L

ALUMINUM ma/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

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

BERYLLIUM my/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 2738% | L5287-15 | 09/21/95 1114. 1364. 1500

CHROMIUM my/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 ma/Kg 27389 | L5287-15 | 09/21/95 24.57 40.21 37.

TRON my/Kg 27389 | L5287-15 | 09/21/95 603500 571500 5

LEAD ma/Kg 27389 | L5287-15 | 09/21/95 < B2. < B2. b

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

MANGANESE my/Kg 27382 | L5287-15 | 09/21/95 749.0 939.0 23

NICKEL mg/Kg 27389 | L5287-15 | 09/21/9% 13.81 24.15 12.

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

SELENIUM mg/Kg | 2738% | L5287-15 | 09/21/95 | < 130 < 130

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

SODIUM ma/Kg 27389 | L5287-15 | 0%/21/95 272.6 217.9 1500

THALLIUM mg/Kg 27389 | L5287-15 | 09/21/95 < Th. < T4. b

VANAD TUM mg/Kg 27389 | L5287-15 | 09/21/95 < 5.9 < 5.9 b

ZINC ma/Kg 27389 | L5287-15 | 09/21/95 746.8 1142. 42
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QC Data Summary For Matrix Spike Sample Analysis

LOCKHEED ANALYTICAL SERVICES

METALS RESULTS

Client Sample ID BOGCM9 (MS)

Constituent ... . .| ‘Units | (a8 | Las | TDate |7 Matrix | SamhlE | spi %y | -Data
so N ow e R e ) patehy [ Sample . | Analyzed Racovery |Quatifier

L ‘ LN LS A

ALUMINUM mg/Ky 2?389 1L5287-15 | 09/21/95 509 a

ANTIMONY mg/Kg 27389 | L5287-15 | 09/21/95 58 N

ARSENIC ma/Kg 27389 | L5287-15 | 09/21/95 96

BARIUM mg/Kg 27389 | L5287-15 | 09/21/95 98

BERYLLIUM mg/Kg 27389 | L5287-15 | 09/21/95 84

CAPMIUM mg/Kg 27389 | L5287-15 | 09/21/95 150 N

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

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

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

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

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

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

MAGNESIUM ma/Kg | 27389 | L5287-15 | 09/21/95

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

NICKEL mg/Kg 27389 | L5287-15 | 09/21/93 163.8 13.81 145.0 103

POTASSIUM my/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 14.30 120

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 %0 -

ZINC mg/Kg 27389 | L5287-15 3 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

pate. | Les|True L .
A  Valye Recovery

ALUMINUM me/ka | 27389 | 09721795 | 5740 144.6
ANTIMONY mg/kg | 27389 | 09721795 | 98.9 122.2
ARSENIC ma/Kg | 27389 | 09721795 | 349. 105.3
BARTUM mg/Kg | 27389 | 09721795 { 111. 97.2
BERYLLIU mg/Kg | 27389 | 09/21/95 | 34.7 97.5
CADMIUM ma/Kg | 27389 | 09/21/95 | 46.9 95.7
CALCIUM mg/kg | 27389 | 09721795 | 2970 111.9
CHROMIUM ) maskg | 27389 | o9r21/95 | 115. 112.1
COBALT ma/kg | 27389 | o9s21/95 | 191. 109.5
COPPER ma/Kg | 27389 | 09/21/95 |  8B.1 104.2
IRON ma/Kg | 27389 | 09/21/95 | 7890 144.1
LEAD mg/Kg | 27389 | 09/21/95 | 52.4 100.4
MAGNESIUM myfKa 27389 | 09/21/95 2850 » 113.1
MANGANESE mg/Kg | 27389 | 09/21/95 | 151. 18

NICKEL me/Kg | 27389 | 09/21/95 | 89.7 114.3
POTASSIUM mg/Ka | 27389 | 09/21/95 | 2790 116.1
SELENTUM mg/Kg | 27389 | 09/21/95 |  185. 1M

SILVER mg/Ka | 27389 | 09721795 |  154. 116.5
SODIUM me/ke | 27389 | 09/21/95 | 1220 118.8
THALLIUM mg/Kg | 27389 | 09/21/95 | 49.9 130.7
VANAD IUM mg/Kg | 27389 | 09/21/95 |  4b.4 121.9
ZINC ma/kg | 27389 | o9s21795 | 101, 99.3
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LOCKHEED AMNALYTICAL SERVICES

METALS RESULTS

QC Data Summary For Laboratory Control Sample Analysis

Sample: 27389LCSW

Gostitient | Units | LAS T T
SR B?;ch '? V 'ggi=~-:~$sﬁ9tffﬁ- 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 9.5
BARIUM mg/L 27389 | 02/21/95 2.00 2.041 102
BERYLLIUM mg/L 27389 | 09/21/95 0.0300 0.04430 88.6
CADMIUM mg/L 27389 | 09/21/95 0.0500 0.04100 g2
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 ma/L 27389 | 09/21/95 0.500 0.4991 99.8
NICKEL ma/L 27389 | 09/21/95 0.500 0.5057 1011
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 ma/L 27389 | 09/21/95 2.00 1.877 93.9
VANADTUM mg/L 27389 | 09/21/95 0.500 0.50%4 101.9
ZINC mg/L 27389 | 09/21/95 0.500 0.4992 %9.8
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (raQ1)
Bechtel Hanford, Inc. * Richland, WA
Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample 1D: BOGCJ9 LAL Sample ID: L3287-5

Date Collected: 25-AUG-95 Date Received: 07-SEP-95
Matrix: SolidWaste Login Number; L5287
Bonstituent . Koo . RtAREE:  UNLS -
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-0084_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 pCisg
Co-60 19-SEP-95 GAMMA SPEC LAL-0064_27295 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, 1. 4.4 pCi/g
Eu-155 19-SEP-95 GAMMA SPEC LAL-0064_27296 11.1 2.0 2.7 pCi/g
Fe-59 19-5£P-95 GAMMA SPEC LAL-0064_27296 1.17 0.86 2.1 pCi/g
Pb-212 19-SEP-95 GAMMA SPEC LAL-0064_27295 -0.07 0.67 1.1 pti/g
Pb-214(Ra-226) 19-SEP-95 GAMMA SPEC LAL-0064_27296 0.9 0.42 1.3 pLi/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-OOéﬁ_ZTZ?T 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/a
Pu-238 18-SEP-95 PU-I1SOTOPIC LAL-0108_27298 0.023 0.021 0.021 pCi/g
Pu-239/40 18-SEP-95 PU-1SOTOPIC 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/a
Uranium 19-SEP-95 U TOTAL KPA (INORG)_Z7388 2.30 0.12 0.97 ug/g
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT {ra01)
Bechtel Hanford, Inc. * Richland, WA

Bachtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample 1D: BOGCKS

LAL Sample ID: L5287-8

Date Collected: 26-AUG-95 Date Received: Q7-SEP-9%
Matrix: Soil lL.ogin Number:
Constituent, 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 0.1 pCi/g
Co-40 19-SEP-95 GAMMA SPEC LAL-0064_ 27304 0,338 0.072 0.1 pCi/g
Cs-137 19-SEP-95 GAMMA SPEC LAL-00&4_27304 0.070 0.085 0.11 pi/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/fg
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-0064 27304 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 1.2 1.2 1.6 pCi/g
Ru-106 19-SEP-95 GAMMA SPEC LAL-0064_27304 -0.09 0.27 0.82 pCi/yg
U-235(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064_27304 -0.04 0.27 0.40 pCisg
Gross Alpha 19-SEP-95 GR ALP/BETA LAL-0087_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 pCifg
Ni-63 25-SEP-95 NI-63 LAL-0224_27693 2.1 2.4 4.0 pCi/g
Pu-238 18-SEP-95 PU-1SOTOPIC 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 pti/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
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ral1)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project {Project BECHTEL-HANFORD)

Client Sample ID: 80GCLY LAL sample 1D: L5287-11
Date Collected: 27-AUG-95 bate Received: 07-SEP-95
Matrix: Soil Login Number: L5287
'Eonstituent. :n: b, Anabyzed TBILEH. e DALPREELY Undts

C-14 13-SEP-95 C-14 LAL-0209 27176 186.6 7.6 0.65 pCi/g
Ac-22B(Ra-228) 19-SEP-95 GAMMA SPEC LAL-0084_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-50 19-SEP-93 GAMMA SPEC LAL-0054_27304 7.21 0.54 0.1 pCisfg
Cs-137 19-SEP-95 GAMMA SPEC LAL-0084_27304 5.82 0.62 0.22 pCisy
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 0.31 1.0 pCi/g
Eu-155 19-SEP-95 GAMMA SPEC LAL-0064_27304 0.60 0.28 Q.44 pCi/y
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 0.1% 0.30 pCi/g
Ra-226(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0084 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 pti/g
U-235(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064 27304 -0.58 0.48 0.80 pti/g
Gross Alpha 19-SEP-95 GR ALP/BETA LAL-0061_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 pCifg
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-23%9/40 18-SEP-93 PU-ISOTOPIC LAL-0108_27305 0.276 0.087 0.019 pli/g
H-3 19-8EP-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 Sampte iD: BOGCM9 LAL Sample [D: L5287-14
Date Collected: 28-AUG-95 Date Received: 07-SEP-95
Matrix: Sol idWaste Login Number: L5287

Constituent.,, C Uil
c-14 13-SEP-95 C-14 LAL-0209 27177 150.7 7.3 1.5 pci/g
Ac-228(Ra-228) 19-SEP-95 GAMMA SPEC LAL-0064_27296 -0.05 0.27 0.54 ptisg
Co-58 19-SEP-95 GAMMA SPEC LAL-0064_27296 -0.039 0.067 0.14 pCisg
Co-40 19-SEP-95 GAMMA SPEC LAL-0064 27296 6.76 0.52 0.06% pCi/g
Cs-137 19-SEP-95 GAMMA SPEC LAL-0064_27296 1.56 0.20 0.1 pei/g
Eu-152 19-SEP-95 GAMMA SPEC LAL-0064 27296 8.44 0.71 0.30 ptisg
Eu-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 0.095 0.30 pCi/g
Ph-212 19-SEP-95 GAMMA SPEC LAL-0064_27296 0.113 0.0%4 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/fg
Ru- 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_27295 -0.15 0.23 0.38 pCi/g
Gross Alpha 19-SEP-95 GR ALP/BETA LAL-0040_27297 15.7 6.3 6.2 pCi/g
Gross Beta 19-SEP-95 GR ALP/BETA LAL-0060"27297 1308. 70. 5.7 pCi/g
Ni-63 25-SEP-95  NI-63 LAL-0224_27695 463, 34, i2. pCi/g
Pu-238 18-SEP-95 PU-ISOTOPIC LAL-0108_27258 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 pCisg
H-3 20-SEP-95 TRITIUM(H3) LAL-0087 27299 -5.4 9.5 14. pCi/g
Uranium 19-SEP-95 U TOTAL KPA (INORG) 27388 3.85 0.20 1.1 us/g
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Cectificate

FEED)

ACs193

National Tnstitute of Standardg & Technologp s

SEPARATE COVER.

Standard Reference Material 4334E
Radioactivity Standard

Radionuciide
Source identification

Source description

Solution mass
Solution composition

Reference time
(Purification time)

Radioactivity concentration

Overall uncertainty
Radionuclidic impurities
Haif life

Measuring instrument

Plutonium-242
4334E ( p)

Liquid'in flame-sealed NIST
borosilicate-glass ampoule 9+

Approximately 5.8 grams

THIS IS A FHGTTCLPY 7 i COATIRCATE
WHICH IS 2EING MAILED TO YOU UNDER

Plutonium-242 in 5 mol-L?* nitric acid @

1200 EST, 18 December 1989

2637 Bqeg' :152.946 B rpy I 0476 ¢"© &
LdG e & Ba"
1.12 percent @
- 41mTedull

See Table 1 @
(3.733 = 0.012) x 10° years ©

Two 4ma 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
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TABLE 1

RELATIVE ACTIVITY OF RADIONUCLIDIC IMPURITIES AT REFERENCE TIME

1200 EST, 18 DECEMEER 1989 @

RADIONUCLIDE

2Py + MAm

Z!BPu

Pu

Py

241Pu

#Ipy

*Am

@)
o)

©)

@

SRM 4334E

RELATIVE ACTIVITY AS DETERMINED BY

NIST J
87.74 = 0.04 ® <0.000 025 © S

24119 £ 26 ®

Z9py + #opy ZPpy + #opy
65710 £ 6® - <0.000 005 © <0.000 043 ©
14.35 £ 0.10 ® — 0.162 = 0.002(10) ©
373300 + 1200 ® 1.000 000 1.000 000
Z*Pu + *Am
4322 = 05® <0.000 025 © 0.000 000 assumed

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

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 vaiue shown

is an estimated upper limit based upon background and counting statistics.

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.
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.68 | Pu-242 Notebook No. . 977 _
PROJECT Continued From Page
INITIAL STANDARD DILUTION RECORD
-, Standard Information: S
Isotope: Pu_ 242 Vendor: N1sT
Activity of Standard Received: 413 -3 uli -Werdor b4 —
Woeight of Standard Received (g): 5.8 g LAL I.D. ¥ AC 5292
Standard Activity (pCi/g): 712.7 pCi/g | NIST Traceable ? Yes
Halflife in Years or Days: 3.7%%105  yrs Certificate #: 4334¢ (B)
'Prq»arer's
Reference Date: 12./19/69 feceiver's Name: 3. Movales
Dats Received: 10/3 /94 |
e
! Primary Dilution —
]
Balance Verification?: Yes
Diluent Used: oM HNOy
' —
| a: -Decay-Corrected Standard Activity (pCi/g): N2 pCilg = 12/18./89
(4893 ml) :
b: Weight of the Source Transferred (g): 5.4612 g (‘0-\ 4a4- 4 4a72 ) .
c: Total diluted weight {g}: 578.50 )
:
d: Total Dilsted Volume (ml) 5¢8. 8¢ mbL 1
@a: Activity of Dilution by Weight {pCi/g) [a®*b/c]: fo.d745 pCi/g !
f: Calculated Density of Solution (g/ml) (¢ / d}: 1-157 g/ml. B
g: Activity of Dilution by Volume (pCi/mL) (e * fl: 5-07 pCi/mL
“h. Dilution Logbook 1.D. #: 94 - 06}3-68
exp + f A7
Prepared By: Q-..,Q \M,_,Q_ Preparation Date:  ¢/14/95
Reviewed By: m}\) Review Date: § ~ k-3¢~
Purity/Cross Check Pdrformed By: Check Date:

Signed Date Signed

- e B

et Sl R ® T




r 32T J/ J‘T—jﬁ‘db’.ﬁ[}‘: (s '{3 f #’ CC "_é_‘— ; '.-e:lF:—-"u-

e ————

. ™
- /n%
) ?

[ ISOTOPES DILUTION RE T/(;QBD

a
v QU@U"’ N .»,)\\l\ b
| Date‘_-f[ ZQJPreparersName ﬂ' COM

/ —
Pipet Check / Balance Wt. Check Done (vf =

Diluent used: 8- M HC| L
L IsotopeEl:CS -{37 = }9]° G 4

-2/ {

Diluted Source ID (log#): 9(-225-2¢4-3
A: Source activity: / ms Aft‘ﬂ# covucled d. »
B: Amount of source transferred 0.2 m&

C: Total amount of dilution: /00 m

D: Isotope activity (A*B/C): [ 881 T p G [mA ¥
( AN
I1. Isotope #1; C.D ~60 '%’-%""fo/ ¥-2-11/

Diluted Source 1D (log#): ?( -225 ~fo "’

: - .‘-‘“ ;_—
, ivity: p G [mk am.c&f_ol i
E: Source acti ty.gsx" 12 J‘q-q-” yy / [pC/ _

00 wls A

F: Amount of source transferred: 0

; G: Total amount of dilution: __ /00 m&.
H: Isotope activity (E*F/G): :

Dilution Log Book ID:_12~35.3 - 14"

Reviewed by: # Date: y/ 7/ 73

Lo

Fead and Jnderstood £

i SN wy s
a Suq(i?W/ 4 ! 03? T\ signed 7T ¥pate
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CERTIFICATE OF CALIBRATION
GAMMA STANDARD SOLUTION

Radionuctide Cs-137 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Haif Life: 30.0 + 0.2 years P.0.No.: 0SLAB1036
Catalog No.: 7137 Referencs Date: September | [991 12:00 PST.
Source No.: 389-21-2 Contained Radiosctivity: 1.002 wCl.
D . iom  of Soluti
a. Mass of solution; 4.9523
b. Chemical form: CsCl in 0.1N HCl g
¢. Carrier content: Nons added
d. Density: 0.9936 gram/ei @ 20°C.
Nooe detected
Radioactive Desghiers
None
Radi lide C .
0.202 #CVgramm.

Mothod of Calibration
Weighed aliquots of the solution were assayed using gamma spoctrometry:

Energy peak(s) integrated under: 662 ' KeV.

Branching ratio(s) used: 0.852¢ gamma rays per decay.
Unmcertainty of Mossaroment

a. Systematic uncertainty in instrument calibration: +1.0%

b. Random wacestainty in assay: +L.1%

<. Random wncertzinty in weighing(s): +0.4%

d. Total uncertainty at the 99 % confidence level: +2.5%
NIST Tmcosbility

This calibration is implicitly traceabls to the National Institme of Standerds and Technology.
Notes
1. Nuclear deta wore taken from “Table of Isotopes®, Seventh Edition, edited by Virginia S. Shirley.
2. IPL partigipates in sa NIST messurement assuranco program (0 establish snd maintain implicit
traceability fir » sumber of muclides, based on the blind asesy(and Ister NIST certification) of Standard
mhﬂ-&.m-mc Regulatory Guide 4.15)

?

ISOTOPE PRODUCTS LABORATORIES

1800 Ne. Koystomo Strect., ¥,
Burbask, Califormia 91504

(818) 843 - 7000
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U.S. Environmental Protection Ageancy
Environmantal Manitoring Systams Laboratory-Las Vegas

Nuclear Radiation Asssessmant Civision

Calibration Certificate

Description

'mwm“wnwmu[ Cobalt-60 l mmw4 5.271 vyears

Nomunal actrity 11 1 0 l Ina no :urns]

Nomingl volume E miin ampouit/bollie numbaer 2506-2

Measurement  Activity of principal radionuclide

Actreity par gram of 1l soluton

[ 29 9 ][ nano "‘"“] °'l Cobalt=60 J

nocuomursrm[ April 2, 1991

Activity of daughter radionuclide

L

The PHACIDH SCIVRY wild SCCOMpAHed &t the guated Time by
l j [ cunnl Par gram

ol the dsughier nuctale l l

Total mass of this solution

APPROX. 5.0 rome

Mathod of measuremant

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

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

Useful Lit '
seful Lite Theg sadaniciide Aas decayed tiwesugh holt ves since #t wes sbtawned by EMSL-LY

We recemmmand thet thes Selution shewid not be vsed sfier January 2000 j

000166




Purrty

The manufacturer siates 1that activities other than that of the principal nuchide
and of s daughter nuclides. if any. were estiimated/known 1o be

less than
{m o Ao stated —l equal to % | of the principal actvity

@ :;;:aﬂin i % | of the principail activity
o ::eqs:allh:?:n | % | of the principal actvity

The actvity of impurity {1) 15 not (2} s not (3) 13 not
inciuded 10 the guoted figures of the principal activity

U

Random Errors

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

concentration of the principal activity had a standard error (gm} not greater than + 0,42 %

(The 99.7% confidence limits are given by t(sm} whaere t is obtained from the student t factor
tor the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution. counting, and
known uncentsinty of the standard) is cbtained by the separate srithmaetic summatnion of the
positive and negative systematic error ( + § =~ & ' ). These have been estimated not 1o axceed

‘Log %leln,1 %

the averail uncertainty (often callied accuracy) is an estimate of the possible divergance of

the quaoted resuit from the true vaiue. It is a combination of random error [l(sm)] at the 99.7%
confidence limits and the worst case estimate of the systematic arrors { +8. -4 )

Thae overall uncertainty is therefore calculated on the basis of + [usml ﬂi] .- [mrnl 46]

and is l+3,5 q L3_5 ‘ﬂoﬂhoqumodndiminmmrnion.

Decay Schemes

This standardization is based on the following assumgtions of thae principia nuclide, its
daughter nuclides and impurities (no atlowancs for efror in thess assumptions or the
sssurhption of quoted haif-life have been included in the statemen of accuracy above).

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

Chemical Carrier content per gram of solution: Other components:
Compasition - - ‘
of Solution 30 micrograms cobalt 0.1 M HCL
R
. Preservatve:
Remarks
Date Centificate Prepared May 31, 1991 %
Approval Signature _M G ‘ ;:’
Revisad 1/84
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radioanclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Cc
Half Life: 432.7 + 0.5 years P.O.No.: 0SLAB124S
Catalog No.: 7241 Referonce Date: November 1 1991 12:00 PT.
Source No.: 388-100-1 Coantained Radioactivity: 0.997
of Salstion

a. Mass of solution: 5.0007

b. Chomical form: AmCl13 ia 0.5N HC1

¢. Carrier content: None added

d. Density: 1.0077 el @ 2°C.

Noaos detocted
Radioactive Denghlers _
None detected
Radicamciide C crati
0.1954 W gram,

Mathod of Calibcation :

Waeighed aliquots of the solution were ssesyed weing & liquid scintiliation coumter.
Uscerteimty of Messsroment

8. Systemmtic uncertsinty in imstrumant calibration: +2.0%

b. Random wncertainty in asesy: _ +0.7T%

¢. Raadom wacartainty in weighing(s): +0.0%

d. Total uacertsinty at the 99% confideacs level: +*2.7%
NIST Toceshility

mm-muuunummamurm

Nolss

1. Nuciear dain were takan from “Tabls of Isotopes®, Sevench Edision, edited by Virgimia 3. Shirley.

2. [PL participstes ia sa NIST messurement assursnce program 10 esmblish and mainteis implicit
traceability for s smmber of suclides, based om the blind ssmy(esd later NIST certification) of Standard
Rofwames Matecials. (As in NRC Regulatory Guide 4.15)
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ISOTOPE DILUTION RECORD "évu‘,
— Jeslipe s Am 241 by
dary/Worki 1 Diluti 9,‘2 2
— Date:_agﬂﬁs Preparer’s Name: gj u Mﬁﬁ @L
" Pipet Check / Balance Wt. Check Done (v§
| Diluted Source ID (log#): 1[~225~ € e ~|
Diluent used: _0 - t; N HC‘

- A: Source activity: 20700 o{pm/q (?774 PF& /1} )
B: Amount of source transferred: (0. 32 3%

- C: Total amount of dilution: _{00 - (029 y

D: Activity of dilution (A*B/C): 2 237 . 7o df”’"/ ﬁ/
- E: Density of Diluent: _{~00(0 4 [l
% F: Activity by volume (D*E): 220 .14 d,fm /an

pw
B Dilution Log Book ID: “F2=33K—  72-353- ¢ {-I
— Reviewed by: 5?/ Date: 'J/ 1/73

L
Y . ] 1
s ul - [ ( /
] “ i{gﬁgﬂ o 1 Lo fdek 1Les 3 3 S . LS5 5
G A r:“’ t %@1_’_; 44154 < }/ AR
. Weér. Mol ﬂu‘,’\a l4 Clood >" : ' G4 T =
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?Cs -~ 0194 - £-2bo 1 x{979.42 PY3 ML - 1898w k-adar)

: ! d on Page
[As 4.At ] 25~ g8~ + 200 -u -ﬁ-qmia{i:},( . ( q. 2 Ecnll‘nue onPage Ay /‘4
(5(1%10. Wt’:ﬁ Awmeunts as p- Qo) ‘

Read and Understood By

/f]’dnum) (L) m U.9-13 5{R-93
! N Dat
Signed Date 09318':
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U.S. Environmentai Protaction Agency
Environmaental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assassment Division

Calibrauon Certificate

Description

Femnemel "“‘"“"""'[ Strontium=-90 ] Hall-ate
MNominal sctivity l 27 ] f nano cuviuJ

Nommal volume E mdin ampouie/boitie - b 94003_1

Activity of principai radionuclide

28.

Measurement

Astrvity par gram of 1his aolution

| 5.40 || nanowe|«| strontium~90 i

nooneusrsten| April 1, 1994

Actnity of daughter radionuclide

The prencipsi aCTivity was ACCUmpaniad M the quated fmae by

| 5.40 H nanom'-l For gram
of the daugier nuciide l Yttrj_!!ﬂ_gg I

Total mass of this sotution

Apgroximétély 5.0 "™

Mqlhoc of messuremant

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

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

Usalul Lifs T
Thug radianuciide has decaved through m holl fivos Sincs o wos sbiswad by EMSL.LY

We recemmend thit this selution shewld net be used sfier | Auygust 1994 I

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



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.

of the principal activity

less th
il equal 1o *
less th ‘
2) equal ‘.;n *
@ cqual 10" x

of the principal activity

of the principat activity

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

Random Errors

The precision of this standard was such that the cantified valuye of the radicactive

concentration of the principal activity had a standard error ($m) not greater than s
(The 99.7% confidence limits are given by tism) where t is obtained from the student t factor

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

The maximum unceriginty due ta the assessable systematic errors (dilution, counting, and
known uncertainty of the standard} is cbtained by the separats arithmetic summation of the
positive and negative systematic error ( + 4 ~ 5 ° ). Thase have been estimated not to exgeed

+3.8 %jor|-3.8 %

tha overall uncertainty {cften cailed accuracy) is an estimate of the possible divergence of

the quoted result from the true vaiuve. it is 3 combination of random emror [tlsm)] attha 99.7%
confidence limits and the worst case estimate of tha systematic errors (+5. -3" )

The overali yncertainty is thersfore calculated on the basis of + [qsm) 45] . - [tsm +57

and is |+4.0 xl, = 4,0 %]of the quated radioactive concentration.

Decay Schemes

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

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

beta emission.

Chemicat Carrier content per gram of solution: :
Composition . Other components:
ol? Soﬁou:i::n 30 micrograms strontium 0.1 M HC1
Preassrvative:
Remarks
Date Certiticate Prepared April 26, 1994
Approval Signature
Revised 1/84
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‘ INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: &S‘ po- Ci 0 Vendor: CPA
Activity of Standard Received: 3.7 X{oq' uCi Vendor 1.D. ¥ 6?@«}00 3-)
Weight of Standard Received (gh: D -0 g LAL 1.D. #: Acsayl
Standard Activity {pCi/g}h: 5 . 11( X1 0'5 pCifg | NIST Traceabla ? W
Halflife in Years or Days: _(; 8 : (0 yrs Certificate #: 05}’—} BDB - '
Reference Date: 4,» ’HQ‘:" Receiver's Name: K , T/r-%
Date Received: é_ -5 9 Li
— Primary Dilution
| || Balance Verification?: V! 7.5
| || Dituent Used: 0- 1M ldci
[ i a: Decay Corrected Standard Activity (pCi/gh: 5 ﬂ K10 2 pCilg_
: b: Weight of the Source Transferred (g): '4 9 (o 72 g
— || c: Total diluted weight {g}: L‘l’ q : q I g
| |ld: Total Diluted Volume imL) 5'—0 mL
: e: Activity of Dilution by Weight (pCi/lg) [a* b /¢ 537U pCilg
[~ {If: Calcutated Density of Solution (g/ml) [c / d]: O - ??8 2 g/mL
L [lg: Activity of Dilution by Volume {pCi/mt) (e * fl: 5 %) L{‘L{' pCi/mL
Q3-8 |
|~ [Ih. Dilution Logbook 1.D. #: —4-5—4 B CPafy)ir”

:. Prepared By: Jr)(’«’w uc)

B \ Reviewed By: %&{ ’)Hzim

94
6/30/5

Preparatlon Date: Lf

Reviaw Date:

L. || Purity/Cross Check\P\erformed By: Check Date:
LY
\ * 000488
Signed Date Signed Date
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CERTIFICATE OF CALIBRATION Afjoily
BETA STANDARD SOLUTION

Radionuclide C-14 Customer: LOCKHEED ENVIRONMENTAL
Half Life; L 5730 = 40 years P.O.No.: 06LAB2959
Catalog No.: 7014 Reference Date: ~ November 151992 12.00psT.
Source No.: 407-124-2 Contained Radioactivity: 1.093 uCi.
Contained Radioactivity: 40.4 kBq
Description of Solution
a. Mass of solution: 5.0242 grams.
b. Chemical form: Benzoic Acid Catboxy-C-14 in 0.1N NaOH
¢. Carrier content: None added
d. Density: 1.002 2/mi @ 20°C.
Radioimpurities None detected
Radioactive Daughters . .
None

Radionuclide Concentration
0.218 uci'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: + 1.8%

b. Random uncertainty in assay: +0.5%

¢. Random uncertainty in weighing(s): + 1.0%

d. Total uncentainty 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 taken from "Table of Radioactive Isotopes”, edited by Virginia S. Shirley, 1986.
2. IPL participates in an NIST measurement assurance program 1o establish and maintain implicit
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of
Standard Reference Materials (As in NRC Regulatory Guide 4.13).

Zﬂw\ A fn o

QUALITY CONTROL
Nav. (7, /762
Date Signed
ISOTOPE PRODUCTS LABORATORIES
1800 North Keystoae Street
Burbank, California 91504 "
{818) 843 - 7000

000204
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wotebook No. _ T /] 2

| Ak 11¢

ISOTOPE WEIGHT DILUTION RECORD —
{sotope: C - k‘{ " Vendor: ;: P -
Total Recoi\(ed Activity:___1.093 ru C. Vendor ID: "1‘<=7 L
Wt. Received:____S . O X« 9 NIST Traceab@ﬁ Cert. # _ L pplocctoy
Activity in Units/gi_e TS s "‘/‘é‘, Reference Date:__ /[ = {§ -~ g
Activity converted (dpm/g);_ 4 ¥ . 995 4 dpm/g Receive Date:__ " /i%& f G 2
Halflife (Yrs or days) t¥: = S73e = '+9_59_.a-«., Receiver's Nan"ne: =, ooy Mo cuien
PRIMARY DILUTION: Balance wt. check dona L.'d/
a: Source activity: 4R Q_} 9 "" dpm/g * Gf 1% = < 100yr decay to prep. dats)
b: Wt. of Source transfered:___“+. 9 04 S | g ’

Diluent used: 0.1 Nc otk

c: Total diluted weight: [l S g
d: Activity of dilution (a*b/c): Q\O; 241 dom/g T &,1'7-;
e: Calculated density of solution: Joed g/mL (4M HNO, = 1.1294 ¢ .0007 gimu)
f: Activity by volume = (d®e): A, 38R dpm/mL

Dilution Log Book ID:__L=Ai — 4 3 ~414 - Q_'B-—l ~/

Preparation Date: _¢ ¢/21/q Preparer’'s Namae. N‘ ‘

DA fan . k don
Log Book ID of source being diluted: /
a: Source activity: /dpm/g * (if t% = < 100yr decay to prep. date)
b: Wt. of Source transferad: g

Diluent used: / - [
¢: Total diuted volteight: / /V/ / A’ g

d: Activity of dilution dpm/g
e: Calculated dgnsity of solution: g/mL (4M HNO, = 1.1294 + .0007 g/mL}
f: Activity'by volume = {d®e): dpm/mL

Dilution Log Book iD:

oo io/11/q3 000205
Date

(signed “ Date € o viciiedl Signed




INITIAL STANDARD DILUTION RECORD

Standard Information:

Isatope: C-14 Vendor: isotope Product
Activity of Standard Received: 1.09 uCi Vendor 1D, #

Weight of Standard Received (g): 5.0242 g LAL 1.D. #: AAO0114
Standard Activity {pCi/gh 2.17E+05 pCi/g NIST Traceabie ? Yes
Halflife in Years or Days: 5730 yrs Certificate #: 407-124-2
Reference Date: 11/15/92 Preparer’'s Name: Mark Young

Date Received: 11/18/92

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/g):
b: Weight of the Source Transferred (g):
c: Total diluted weight (g):
d: Total Diluted Volume (mL)
e: Activity of Dilution by Weight{pCi/g) [a*h/ch

f: Calculated Density of Sotution {g/mi} [¢ / dI:
g: Activity of Dilution by Volume {pCi/mL) [e * fh:
h. Dilution Logboock L.D. #:

Prepared By:

Yas

0.1 N NaQOH

2.17E+05 pCi/g

4.90951 g

116.53 g

116.3 mlL

9.139€ +03 pCi/g

1.0020 g/mL

9.157E+03 pCi/mL

LAJL-93-0474-23-1

Reviewed By:

Purity/Cross Check Performed By:

Preparation Date: 10/27/93

Review Date:

Check Date:




SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

s Dilution Source Information
Isotope: C-14
Parent Barcode Number AA0114
Vendor or Certificate 1.D. # of Parent Standard: 407-124-2
Diluted Source Logbook I.D. #: LAL-93-0474-23-1
Balance Verification?: Yos
Diluent Used: 0.1 N NaOH

s e — ]

e e e —

*Diluent: Nanopure w/ 1 mg/mi formaidehyde
*Density of diluent {g/ml): 1.0006 g/ml
a: Parent Specific Activity: 9.14E+03 pCi/g
b: Amount of Source Transferred: 0.70 g
¢: Total amount of Dilution: 250.14 g
d: Total Volume of Dilution: 250 ml
@: Activity of Dilution [a*b/ck 2.57E+01 pCi/g
f: Activity of Dilution (a * b /d): 2.58E+01 pCi/mi
| Dilution Logboak 1.D. #: LAIL-94-0677-18-1
I;‘repared By: Agnes Wong Preparation Date: 11/19/94

Preparer Signature:

Reviewed By: Review Date:

Reviewer Signature:
*If the diluent remains unchanged from the dilusnt used for the dilution source, then a weight dilution of a volume unit source
can bes parformed without a denasity conversion. If the Iunt changes, a weighted proportion density convarsion is necessary.

GO0Z07
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

isotope: C - {4

Parent Barcode Number A Aol 4'
[ i

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

Diluted Sourca Logbook 1.D. #: (73 '97¢ - ol 3" ’

Balance Verification?: ?, S .
Diluent Used: Dpi LUQ"‘\'JV ih | mg./mi. MH?
Dilution -
* Diluent: A.W'wa- wg er’ with }M? /mjz, ﬁ‘hlw%l
*Density of diluent {g/mi): N / A g/mi
a: Parent Specific Activity: ?Qé 72-{ "U}O',_f'}% pé:g "—;E:? &_‘,Q.
b: Amount of Source Transferred: 0 ! '70 4é i) ‘
¢: Total amount of Dilution: 9?50 ‘ “'/' g
d: Total Voluma of Dilution: A / A mi
e: Activity of Dilution {3 * b / cl: MI/ A nCilg_
f Activity of Dilution (a * b / d): 26 /o oCim
i Dilution Logbook 1.D. #: 74- 671 - , } - )
Prepared By: | Preparation Date: | |- ,f.'{
Reviewed By: ( }5 E;ZI u Review Date: 12 /e /3¢
*If the dilusnt remains unchanged from the diluent used for the dilution source, then a weight dilution of a valume unit source
¢an bo performed without a dansity conversion. If the diluent changas, & weightad proportion density conversion is necessary.

000208
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PROJECT (orass ﬁ/gé/ Betn L CS Continued From Page
T SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

T T I 1 1 I i

Bl Dilution Source Information )
|t Isotope: /4M:21{ and S.Y~90
| [IParent Barcode Number Adop 3o AAC b
L . Ae 2yl TPL 2 7% ~loo-|
||| Vendor or Certificate 1.D. # of Parent Standard: Se¥—90 MIsT  SpM 42196
Ana—241 §l-—0225— o~/
I~ Diluted Source Logbook 1D, #: 5 Y —g o 9L~ 225 ~FO~2
Bafance Verification?: %.s
[
Dituent Used: O, I N Anog
Dilution
*Diluent: O/ N Hwuvs T L[ZMS .S.-—Ofﬁ:,)g/‘,é
il =7
*Density of diluent {g/ml}: nAa . )
A ~241 TNV
a: Parent Specific Activity: S0 -9 oo wC-AL nr /a0
| A —25( 0.5, C
b: Amount of Source Transferred: S~ A gemll
¢: Total amount of Dilution: Seo _AJE;_C.'
d: Total Volume of Dilution: 500 4, L
e: Activity of Dilution fa*b/ch M4
- Ao 29414 7.91 r@?/:«(.
f: Activity of Dilution f{a * b /d): SrY-9e Iz;fc;ALC r~_ hilde
| Ditution Logbook 1.D. #: 9 -721=13~{

Prepared By; % % Preparation Date: ?{,z 3 {95’ I

jl Reviewed By: glz:?{ "2, \_[\_/i E Review Date: Bfz24

*If the diluent remains unchanged from thes diluent used for ths dilution source, then a weight dilution of a volume unit source
Il _cen be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

R S R R N O Y YOO S VAN R i WO RO N SN WS SR o il AU MO W
Read and Understood By

000209

Signed Date Signed Date
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CERIIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radioauclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 + 0.5 years P.O.No.: 06LAB 1245
Catalog No.: 7241 Reference Date: November 1 199t 12:00 PST.
Source No.: 388-100-1 Contained Radioactivity: 0.997 uCi.
Description of Solution
a. Mass of solution: 5.0007
b. Chemical form: AmC13 in 0.5N HC1
¢. Carriee content: None added
d. Density: 1.0077 gam/mi @ 20°C.
Radiod .
None detected
Radioncti Dasght
Nons detected
Redi tide C .
0.1994

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintilistion countar,

Uncertainty of Mosssroment

8. Systematic uncertainty in instrument caiibration: +2.0%
b. Random uncertainty in assay: +0.7%
¢. Random uncortainty in weighing(s): +£0.0%
d. Total uncertainty st the 99% confidence lovel: +2.7%
NIST Tocosbility
This calibeation is implicitly tracesble to the National Institute of Standards and Technology.
Notes

1. Nucloar data wers taken from "Table of Isotopes®, Seventh Editiom, odited by Virginia S. Shirloy.

2. IPL participates in an NIST messurement assurancs program 0 ostablish and maintain implicit
traceability for a number of nuclides, based oa the blind assay(and later NIST certification) of Standard
Reference Materials, (As in NRC Regulatory Guide 4.15) .

A&_;tﬁ.ﬁ&

ALITY CONTROL

00021.0




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

f@ / SEPARATE COVER.
National Hnsti

o

tute of Standards & Techmologp

Certificate

Standard Reference Material 4919-G
Radloactivity Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity concentration
Reference time

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

Measuring instrument

This standard reference material was

Strontium-90

4919-G

Solution in NIST borosilicate-glass ampoule ®°
Strontium-9@ plus yttrium-90 plus approximately
95 ug each of non-radioactive strontium and
yttrium per gram of 1-molar hydrochloric acij @
Approximately 5.0 grams '
4514x 10°Bq g’

1200 EST August 1, 199C

1.05 perceat
Nooe observed 9

4=P liquid-scintillation counter

in the Center for Radiation Research, Jonizing Radiation

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

Gaithersburg, MD 20899
" tuary, 1991

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

*Notes on back
600212



74

SRRSO e

Notebook No. _35_—5_

PI'ROJECT th‘ : 6(5 Continued From Page
_,-/%"‘L/
ENRe
& Tz
ISOTOPE VOLUME DILUTION RECORD ‘
Secondary [ Working Level Dilution:
W Isol“m’aa c Ni-63
Date: Z -30% - ?3 Preparer’'s Name. 'ﬁ UJO’M_%/
Pipet check done {(~/_}
Diluted Source ID {log #): [AL- 92-353 ~ 5§72 -2,
A: Source activity: 32 9 é dpm/mL * (if tY2 <100yr, decay to prep date)
B: Vol. of source transfered: 4 mL )
C: Total Vol. of Dilution : (5o mL

Diluent used: _ 0. { ™M Hc¢|

D: Activity by volume A*B/C: 33 1 dpm/mL

Dilution Log Book ID: _LAL-92 —353 - 7"{' -~

Revié\}ved__by: 4 X= Date: 3:/_?0 /93
N 7

O T T T OO O O S

ﬁéb 4’1{‘9

Read and Understood 8y

000229
-4

<;*%TL4'UDIW%F -3’430—‘7‘5 e 4

Signed Date Signed

Date




52 oo Notebook No. jS.L
PROJECT N( — é‘s W &p o . Continued FromPage ____ 5
ISOTOPE WEIGHT Dit UHON RECORD T 2 )
Isotope:_/ Q!‘ e Vendor: T sotpe Frodech Tnie, Reference Date: 9- 15 - 9 3..4/3)5‘2?;;
S.Hbpch P
Total Activity: |3 IKB‘Q 4 Vendor ID:_4 067~ 7‘_’ Receive Date: 7“,7’ ,01?2

Total wt.(g) 5,&? NIST ;raggahl%gﬁl Cert. #_mplicit s _s00.1 yr +  ANGIIL
» [
Activity UNITS/g 9D me --converted to dpm/g_ds 203X X/0 Receiver's Name; J’-’mrnj {!l. —]
Uncarbuaty T34 7

—
= _
IMARY N:

Date: %/23/43 _ Preparér's Name. Acwes /&sb —
a: Decay corrected activity: oo 0 SJL X ! 0 dpm/g (* if <100yr decay correct to prep. date) -
b: Wt. of Volumetric: Na g o
c: Wt. Volumetric + source; »* g ]
d: Wt of source transfered (c-b):_ S, 04D g Dilwent: _ O UM He | —
—

e: Total wt, @ 100 mL mark : 7C1 B8S g

{7 —

3.
f: Activity of dilution (a*d/e-b):__J« 1|1 B % /0 dpmig™
LAAFS — Aohd bt Lonn iy WAsko 52k -

: D i L) ={a-b/1 L): ——r e Certifieaic < . —
g: Density {g/mbL) ={e-b/100 mL) -.-9—9"}'17"5 Lrem . A +...4fa-.4 . 945 Yom
h: Activity by volume = (f*g) _/ [ /{ X/0 dpm/ml £3.4% ¥ —]

Dilution Log Book ID;_hAL-93 - 3S3~ 52 -]

Working Level Dilution;
Date:12-3/93 Preparer's Name. &‘\“‘ ¥2 { b"b@

A: Decay corrected activity: { . , [ {3 £ )( {05- dpm/g (from f: above)
B: Wt of source transfered: [,1976 g Dilvent: 0.1 M HC] —

)
C: Total weight of Dilution : H\EF%'J(»’ 0g T

D: Activity of dilution A*B/C: 3 0.3 =3 4.7°dpmlg
olrouts T

E: Density of Diluent: + 9985 il F(glm"[ 4 M HNO® = 1.1294 = .0007 g/mL —_—
F: Activity by Volume = D*E__ 839%.0b dpm/mL £ 347, —

Dilution Log Book ID: _ LA ~12 ~353-52~-3J

Read and Understood By

000230
% (ﬂw/ L[23 13 (WW 2 Jpures

14
Signed Date Signed Date

{




RAQILL

"~ CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide Ni-63 Customer: LOCKHEED ENVIRON.
Half Life: 100.1 % 2.0 years P.O.No.: 06LAB2694
Catalog No.: 7063 Reference Date: September 15 1992 12:00 PST.
Source No.: 407-74 Contained Radioactivity: 5.06 uCi
Contained Radioactivity: 187.3 kBq

Description of Solution

a, Mass of solution: 5.1008 grau

b. Chemical form: NiCi2 in 0.1N HCI

¢. Carrier content: None added

d. Density: 0.9996 g/m! @ 20°C.
Radicimpurities None detected
Radioactive Daughters

“ None

Radionuclide Concentration
0.993 uCifg,

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%
¢. 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 {o establish and maintain implicit
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of
Standard Reference Materials (As in NRC Regulatory Guide 4.15).

%ﬂw-%//bw

QUALITY CONTROL

4t 2, /79
Date Signed

ISOTOPE PRODUCTS LABORATORIES
1800 No. Keystone Street.,

Burbank, California 91504

(818) 843 - 7000

000231




. U.S. Environmentat Protaction Agency
Environmaental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Asssssmant Division

Calibration Ceritificate

Description

'r“v-"-d'ﬂmdiﬂ-LTritium (H-3ﬂ Hlll-l.f;[ 12.43 years ]

Nommal sctivity m m

Hommal volumae E md 1n ampoulebHotiie numbcr‘ 2 6 06— 1

Measurement  Activity of principal radionuclide '

Activity pes gram of (his solution

l_Zth__Jleﬂml:r:j Lrritiug |

.cmoonmursrml June 3, 1992

Activity of daughter radionuclide

Tha prancoM aCTivity wes &

\panied 8t the & d tieng by -
| |l e [
ol the daughter nuclide I ]
Total mass of this saeluytion ’
* ams
_APPROX, 5,0

Mathod 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
E - & Technology (NIST).

Useful Life )
Thig refenuciide hit decayed tweugh hotl Sves since i woe sbteined by EMSL-LV
W recemmarsd that thig Selutien theuld not be veed sher becember 1999J

090247



g

3

e B -
. I
LN

.M".,

Nl

[ '______”_’LJ 1}

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:

less than N .
{1} none equal to % | of the prmcnp.lal activity

less than I .
@ equal to % | of the principal activity

E} !ee::atlhlzﬂ ' % { of the principa! activity

The activity of impurity (1) is not (2) is not {3) is not

inciuded in the quoted figures of the principal activity.

Random Errors

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

concentration of the principal activity had a standard error {sm} not greater than &

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

The maximum uncertainty due to the assessable systematic errors (difution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systamatic error (+ & ~ & ° ). These have been estimated not 1o exceed

+2.9%Jor|-2.9%

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

the quoted result from the true value. It is 3 combination of random error [t(sm)] at the 99.7%
confidence limits and the worst case estimate of the systematic errors ( +§. -&° )
The overall uncertainty is therefore caiculated on the basis of + [t(srn} +6] .= [t(sm) +53

and is |+ 1.3 %l. ~4.3 %Iof the quoted radioactive concentration.

Decay Schemes

This standacdization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities (nc aliowance for arror in these assumptions or the
assumption of quoted half-lifs have baen included in the statemant of accuracy above).

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

Chemical
Composition
of Solution

Carriar content per gram of solution; Other components:

100 percent H,0 Barium less than 0.0?4

Lead less than 3x107°2 p

Presarvativa:

perc
erce

Remarks

Date Centificate Prepared WGZ‘}B
Approval Signature : 7 ! S
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U.S. DEPARTMENT OF COMMERCE
Natlonai Institute of Standards & Technology
Galthersburg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory
Las Vegas, Nevada

Radidnuclide
Source identification

Source description

Source mass .

Source composition

Reference time

NIST DAT

Radioactivity concentration  810.5 Bq g*
Expanded uncertainty 0.64 percent (19¢

Photon-emitting impurities None observed ¢

Measuring instrument  4wf liquid-scintillation counters
calibrated with SRM 4926D

Hydrogen-3

2606-1, prepared by EMSL

Liquid in 5-mL flame-sealed glass ampoule
Approximately 5.0 grams

Hydrogen-3 in water

0700 EST June 3, 1992

EMSL_DATA -
810.3 Bq g*'
4.3 percent @

None observed

Liquid-scintillation
counting

Half life  12.43 * 0.05 years @

Difference from NIST

>
of,

Gaithersburg, MD 20899
January 1994

-0.05 percent @

For the Director,

Pud fofdtamn

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

*Notes on next page
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NOTES

o 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)).

@ 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-scintiflation mecasurcments on cach of

4 vials 0.11 percent
b) gravimetric 0.05 percent
¢) 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.

@ Overall uncertainty reported by EMSL.

“ The limit of detection for photon-emitting impurities is:
0.08 y s'g?* for energies between 90 and 2700 keV.
®  Unterweger, M.P,, Coursey, B.M,, Schima, FJ., and Mann, W.B,, Int. J. Appl. Radiat.
Isot, 3§, 611 (1980). -

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

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

/L,l . % | ) Notebook No. _( T2 l 1
'_ Continued From Page z(_/'i!

INITIAL STANDARD DILUTION RECORD

g T ™

" Standard Information:

i Isotope: H- 3 Vendor: EFH

1 Activity of Standard Recsived: . (1 uCi «Wﬁqlﬁ

Weight of Standard Received {g}: =3 g LAL LD. #: AC 5299
nC. fid? 3
Standard Activity (pCi/gh: 219 | NIST Traceable 7 Yes
Halfiife in Years or Days: V2. A3 yrs Certificate #: 26966~ |
Reference Date: oo, (,,/{/91/ Receiver's Name;: Kanin Gree.
Date Received: e 51/ 2.3

Primary Dilution . .

Balance Verification?: Vg3
DSt e
Diluent Used: E FA ASTM -1y Pf-eji;b\)!;c\— ( hf’-aé\\r)@
L4:/ Decay Corrected Standard Activity (pCi/g): 4—;—5&" AB'{ pCilg oo~ 4/ o /f?z

\N)} b\ Weight of the Source Transferred (g): 4.939 9
’i{\; ¢: Total diluted weight (g): 45. 377 g
e i
d: Total Diluted Volume {mL} ¢ A49.5 miL
e: Activity of Dilution by Weight (pCi/g) fa *b/c: 2190 pCilg
f: %15&4‘&11 Density of Solution {(g/mi) [c / d): 0.99777 g/mL
g: Activity of Dilution by Volume (pCilmL) le * I: 9190 pCilml_ &/ /92

h. Dilution Logbook 1.D. #: W (A-AS-072] — |
Prepared By: Mﬂ_aﬂn eparatlon Date: _2/7/95
c. mma’b U

Reviewed By: %3 LQ, Z;z_‘- Review Date: '2'/_'7 '/,25

Purity/Cross Check Performed By: Check Date:

Signed Date CP S-IE’ H r‘ Signed Eate E . ﬂ:!




Notebook No.

70
PR OJ ECT - Continued From Page

SECONDARY/WORKING LEV: _,
STANDARD DILUTION RECORD

Dilution Source Information

{sotope: H—— 3 ‘E@—f’M.‘S

Parent Barcode Number /dc S_-i ??

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

Diluted Source Logbook 1.D. #: Y6 — 072

Balance Verification?: l_‘/ﬂj

Diluent Used: De,,_g (JpTéy-
" Dilution

*Diluent: / A &L\/ wn-’;p

~— J

*Density of diluent {g/ml); ! a/mi

a: Parent Specific Activity: 2750 pCi/g

b: Amount of Source Transferred: [0.0 g

c: Total amount of Dilution: Joo g

d: Total Volume of Dilution: oo mi

e: Activity of Dilution ([a *b/cl pCilg

f: Activity of Dilution (a *b/d): 217 pCilml (73 /52

Dilution Logbook 1.D. #: 9 -0 772—-19

Prepared By: &.(, m:_ Preparation Date: &/23 Vé -
Reviewed By: (A-'—\ O MAL Review Date: éf 23 I Js
i/ {

*Jf the diluent remeing unchanged from the diluent used for the dilution source, then 3 weight dilution of a volume unit source
can be performad without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

neaq ang Undersiood by

Signed Date Signed Date
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U.S. Environmental Protection Agency
Environmaental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assassment Division

Calibration Certificate

Description
Principel ua.onudml Tritium (H-m mu-M-l 12.43 years ‘
Nommal activity l 1 1 Oj l nano curEl 7
MNomina! volume [E mi wn ampeule/bottie number‘ 2 6 0 6_ 1
Measurement  Activity of g;rincipal tadionuclide
Activity per gram of (his solution
r714_q ] [ nano ‘""“l of ETritium J
. no-:oow-i'ston June 3! 1992
Activity of daughter radionuclide
Thet princiost sciivity wag penied 2t the g d time by -
[_ ] L cutes Pet gram
of {he daughier nudlide I —l
Totsl mass of this solution
* grams
APPROX 5.0
nghod of measurement -
The activity of the primary solution and this
dilution were measured by liguid scintillation
counting.
Counting efficiencies for both standardizations
were determined by counting solutions directly
traceable to the National Institute of Standards
& Technology {NIST).
Useful Life This radionuctide hit decayed twough hall tives since 1 was otianed by EMSLLY
Wa recommand that this olition shoutd net be ysed biter becember 1999 |




U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology
Gaithersburg, MD 20899

REPORT OF TRACEABILITY

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

Radidnuclide
Source identification

Source description

Source mass -

Source composition

Reference time

Hydrogen-3

2606-1, prepared by EMSL

Liquid in 5-mL flame-sealed glass ampoule
Approximately 5.0 grams

Hydrogen-3 in water

0700 EST June 3, 1992

NIST DATA EMSL DATA -

810.3 Bq g

4.3 percent &

Radioactivity concentration  810.5 Bq g*
Expanded uncertainty  0.64 percent &2+

Photon-emitting impurities  None observed None observed

Measuring instrument  4wp liquid-scintillation counters

Liquid-scintillation
calibrated with SRM 4926D

counting

Half life  12.43 + 0.05 years @
Difference from NIST -0.05 percent ©

For the Director,

Fud bt

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

Gaithersburg, MD 20899
January 1994

*Notes on next page
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# . % ) Notebook No. ﬂa_ 3
) PROJECT -. Continued From Page é{%
INITIAL STANDARD DILUTION RECORD
Standard Information:
Isotope: H -3 Vendor: ELA
Activity of Standard Received: U Wi +vendortorr-ii i
Weight of Standard Received (g): 5 LAL l D. #: AC 5299 .
Standard Activity {pCi/g): 219 PC@V ﬁ) T Traceable ? Yes
Halflife in Years or Days: 12.473  yrs Certificate #: 26456~ 1
Reference Date: o460 a{/s/sz» Receiver's Name: Kaven Gree.
Date Received: Hes /95
Primary Dilution
Balance Verification?: . \!q_;
Diluent Used: £7A D};:ﬁ.ﬁ-ﬁ«l{\‘ p-Jl Weln (Desd v.)@
S\;ﬁt—;' Decay Corrected Standard Activity (pCi/g): 4{454;» %Cl!g A 1-/ 5 /‘f 2-
Q‘E}Y)) Db Weight of the Source Transferred {gh: 4.929 9
W e Total dituted weight (g): 49. 377 g
LIRS
d: Total Diluted Volume {mL} @ 43,5 mL
e: Activity of Dilution by Weight (pCi/gl (a*b/cl: 2190 pCi/g
f: %ﬁﬁ&d Density of Solution {g/ml) [c / dI: 0.99777 g/mb. i
g: Activity of Dilution by Volume {pCi/mL) [e * fl: ﬁ/ 0 pCifmt (M L/ 2 /92
h. Dilution Logbook 1.D. #: (. ’?@wwv-@ CACAS-0T2| — |
Prepared By: gl,{wwm /S Harals P, eparatlon Date: =2/72/3s
L. Pomionar 77
Reviewed By: V% LQ, 2;.,: Review Date: 1/‘7/2?
Purity/Cross Check Performed By: Check Date:
Signed Date CPclsla signed 00825 l
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[ T

H-3 LS Notebook No. _622.|

Continued From Page _#A__ '

i \ T T T T % | | I i ] [

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Source Information

Isotope: -1 LS
Parent Barcode Number Ac ‘51,3'9
Vendor or Certificate 1.D. # of Parent Standard: 2o G~ |
Diluted Source Logbook 1.D. #: LAL - 95 -T2(~|
Balance Verification?: \/e,s
Diluent Used: '};Lki.u-\bg.
Dilution {
Iy
*Diluent: D:\J RYLWE ('J: RN
*Density of diluent (g/ml): - 99 A : “/-\ ".)-)
a: Parent Specific Activity: rAfl=) PQ‘IIW_Q Dgi\
b: Amount of Source Transferred: 5.0 .-..Q_, ,‘g_/_ﬁﬂgj«r.‘F{;r
¢: Total amount of Dilution: 4o00 \»~Q In/a;,ﬂdr/w
d: Total Volume of Dilution:
e: Activity of Dilution [a * b /el 71 P CA'/V,\_O Q é}/-}[/j 2-
f: Activity of Dilution {a * b /d): —
Dilution Logbook 1.D, #: 95 - 220 — 14 -\
Prepared By: q’ --7 C. VVLQ Preparation Date: g[z ﬁlf'g\s'
Reviewed By: %__&ﬁ; Review Date: g/2 2/9.)/
*1f the diluent remains unchanged from the diluent used for tha dilution source, then a weight dilution of a volums unit source
can ba performed without a density conversion. If the diluent changes, a weightad pfiportion density convefsion is necessary,
Read and Understcod By
060255
Signed

Date Signed Dateo l




L ( %} National Institute of Standards & Technology

Uertiftrate of Analysisg
Standard Reference Material 3164

Spectrometric Standard Solution

Uranium

Batch Code 390709

This Standard Reference Material (SRM) is intended for use in atomic absorption spectrometry, opticat emission
(plasma) spectrometry, spectrophotometry, or any other analytical technique that requires aqueous standard solutions
for calibrating instruments. SRM 3164 is a single element solution prepared gravimetrically to contain 10 mg/mL
of uranium with a nitric acid concentration (V/V) of 10 percent. The centified 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 Source Acid Conc. (V/IV)
Metal (mg/mL) Purity, % Approximate
U 10.00 + 0.03 NBL-CRM 129 {99,968 %) HNO,, 10%
(formerly SRM 950b)

Procedures for Use

Stability: This centification 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: Aill sofutions should be brought t0 22 + 1 *C and all glass or
plastic surfaces coming into contact 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 $ or 10 mL class A pipets. All volumetric transfers of solutions should be performed
using a proven analytical technique. Each dilution should be acidified with an appropriate high-purity acid and
diluted to calibrated volume using high-purity water. The stability of the working standard solution will depend on
the final acid concentration; therefore, care should be exercised to ensure that the final acid conceatration of the
dilution closely approximates that of the SRM. To achicve the highest accuracy, the analyst should prepare daily
working solutions from 100 ug/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, certification, 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, 1593 Standard Reference Materiais Program
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Lockheed Environmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnsen Drive Las Vegas, Nevada 89119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 A

LOCKHEED MAR-HW

October 30, 1985

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.: 1013686
BHI Document File No.: 284
SDG No.: LKb599

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
sampies 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. ’

0002



Lockheed Analytical Services Log-in No.: LBb99
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,

’K/ m»)é(é,w = for.

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control

000¢



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

SAF: B95-083

Pocument File No.: 1013596

BH| Document File No.:284

SDG No.: LKB5599

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
sampies, matrix spike (predigestion} sample(s), duplicate sample(s}.

Preparation and Analysis Requirements

L 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 BOGCJ2 (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
L All samples were analyzed within the method-specific holding times.
Method Blanks

L4 The level of analytes in the method blanks were less than the reporting detection
limits.

Internal Quality Control

Allinternal quality control were within acceptance limits with the foliowing exceptions:
L 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)}, (LB599-3D2)

BOGCMS9 (L5599-4), (L5599-4D1), {L5599-4D2) 0008
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The preparation log (form X!} 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



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)
Ooct 13 1995, 03:26 pm

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

L5599~1.. : " BOGCTS..."
temp 4; OLD ID# L5287 ~7
Location: RFGO1-16C

54AUG-951 13-0CT-95 | " '27-0CT-95

SolidWaste 8 S 7471 MERCURY Hold:22-SEP-95
L5599-2 . -BOGCK6. B 8BUG=95, 1370CT=95 ' '27-0CT-95

temp 4; OLD ID# L5287 -10
Location: RFGO0l1-16C
Soil 4 8§ 7471 MERCURY Hold:23-SEP-95

SEE L BOGCL7 . ol 0 27-Ale-98. 13-QCT~95 © 27-0CT-95
temp 4, OLD ID# L5287 12
Location: 157
Soil 4 S 7471 MERCURY Hold:24~SEP-95

temp 4, OLD D# L5287 -16
Location: RFGQ1-16C

28-AUG-95' 13-0CT=95 . 27-0CT-95

SolidwWwaste 8 S 7471 MERCURY Hold:25-SEP~-%5

L5599=5, " ".REPORT TYPE.. 5:13-0CT-95 ' 27-0CT-95
Locatlon.

Water 1 S EDD - DISK DEL.

Water 1 S INORG TYPE 2 RPT +

Page 1

Signature: I” f’)EQ£4~1Ang,

pate: © /D;IJ“‘Z S 000c
(O (35906




0)5595}"'

JI(O‘

<> l Ssq . 13723
Analytical Laboratory FIELD @Mﬂ@@@?@@v FORM oo e
Client Name and Addross PWO/ContmctNo. / Analysis Required ~ - 1’
Bechdel Hamford ' g
Sampﬂna St ° Laboratory
SAF # B9s- O8SD Ke - quﬁ-@:r add Horal qmlﬁ Usa Only
Cliert Collection | Matrix | Sample]. 2T No. and Volume nx LAI..Slmplo iD-
Sample ID _;mg Code* | Type™ | vurm of Containers Comments Allquot No.
SR R ) RPGI1- 528
BdgcT9 13:2595 Fibsic X (L539F - #) (5357 _,s_
& L. " RFali-5a8 -F
B¢GCK% 3 A4 Serl X (L8283~ 10) Aﬂg? ____’Z)
B 156R3D1 - 02 Y
BéaCLF 182349  [Sol K Cisawr-i) (SAEF 2
= ol - RFGIT ~526 =1
BQ’)G cM9 3. 28-% Sl,ms}c X (Lsas7-10) {LEREF 2
Date Data Required: Cooler No. Seal No. Fecelved for Laboratory By: (Signaturs] f /.. .ﬁ o e Iﬁm. 1k
Reiinquished by: (Signaturs) % Iﬁ/ia. 136 WGy Gexg | Method of Stipment: _ ™ TAlbI No.
Recelved By (Signature) Date Time (am pm} Ooohr Bumy fpnu/fla} — T m:;:;w m&mm
Relinquished by: (smmu) Date I‘I’Imo {sm pm} ¥ : 1 als I'l'lmn (am pm)
deﬂy: M) Date I.nm. e m&umﬂw B!uolotndoquuu {Y!h) Blus ice Solkd: (Y/N}
Relinquished by: (Signature) Date | Time (#mpm) Livarnal Coojer Tame, - - %G smulngoonomm (Y/N) ___ ; Sampiss surveyed (pasaall)
“Sample Matix Godes wSamalsTue Cod Commantas . = :
SW - Surface Water AR - Alr WW - Waste Water Q- Grab —— e
OW.OroondWater | SL-30M - Fiter - . g e L
OW-Dricking Water  50-8dae - B-BoR o -otme '

Diskbution: White Copy {Originall- LAL Docurment Control (Mawaer Fles)

Yeollow Copy - Cllert 7 Sarmple Callection Crew




‘i"tnawm: Laboratory . FIELD CHAIN-0F-CUSTODY FORM s p——.
Client Name and Address . Analysis Required * —
Bechiel Hanmford i : 5

SAF # Bas- 083 Samflh:ySlte cH Fonaf anal 5'-5\&&
soem PR e e I Gonment
RbdGCTq |3.25 4 i X iekToq) lsagy

BOGCKEEN 820947 |5 X Cmoto) (587 =
BOGCLT |8-3344 = St X 1ot o2 o WeasE B
BoaCcMa |g-agd [ X e | 1528713

Dot Deta Required: . | Cooler No,
Relinquished by: (Signatre) z |
Recelved By: (Signature}  *
Felinquished Dy: (Signature)
Rsceived By: (Signature)
[Relinquished by: (Signatie)
*Sampie Matrix Codes
AR - Al WW - Wasts Waler
oW croumd et S0k m-pts a
« Shxige - .
DW - Drieking Waler - Sediment O - Other o

Yailow Copy - Client / Sampie Collection Crow

oo
o
—



LOCKHEED MARTIN

Sample Login
Login Review Checklist

Lot Number E:_S‘;ci("

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

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

SAMPLE SUMMARY REPORT YES NO N/A Comment
1. Are all sample ID’s correct? }(‘
2. Are all samples present? \g
3. Are all matrices indicated correctly? \I(
4. Are all analyses on the COC logged in for the
appropriate samples? jﬁ_ :
5. Are all analyses logged in for the correct container? %
6. Are samples logged in according to LAS batching
procedures? }‘
LOGIN CHAIN OF CUSTODY YES NO N/A Comment
L. Are the collect, receive, and due dates correct
for every sample? >\

2. Have all appropriate comments been indicated in

the comment section? ‘ﬂ
SAMPLE RECEIVING CHECKLIST YES NO N/A Comment
1. Are all discrepancies between the COC and the login 7&

noted (if applicable)?

001;
/LVU/HA% /b"lj{/( . ﬂOo &u&n /‘(7“/_?\?5‘

primary review signature date fecondary review signawre date
[O135% 6
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Lockheed Analytical Services
Sample Receiving Checklist

Clieat Neme: (b, Lpe b 1y ol

Job Na,

L SFCI A Cooler ID:

Page 1 of

COOLER CONDITION UPON RECEIPT

Temperature of cooler upon receipt:

4

So—pley

) t\"“"‘t& I

A LC

temperature of temp, blank upon receipt:

Yes

No * Comments/Discrepancies

custody scals intact

-

chain of custody present

blue ice {or equiv.) preseat/frozen

X

AV

rad survey completed

X

SAMPLE CONDITION UPON RECEWPT

Yes

Ne * Comuments/Discrepancics

all bottles labeled

samples intact

proper container used for sample type

sample volume sufficient for analysis

iproper pres. indicated on the COC

e e T PP

VOA’s contain headspace

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

MISCELLANEOUS ITEMS

Yes

No * Comments/Discrepancics

samples with short holding times

samples to subcontract

—7('-5’

ADDITIONAL COMMENTS/DISCREPANCIES

Completed by / date:

A T

Seat to the clicnt (date/initials):

** Client's signature upen receipt:

Notos: # = contact the appropriats CSR of any discrepegcics iounediataly upon receipt

L':rpmmmhinfmtfwmm via facatmille to the appropriate CSR (702) 361-8145

D

€10

ersion 2.0 (11/11/94)




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

i

BOGCJ9 — L5599-1 SolidWaste
BOGCKE — L5599-2 Soil
BOGCL7 — L5599-3 Seil
BOGCM9— L5599-4 SolidWaste
REPORT TYPE — L5599-5 Water
L5599-5 Water

7471 MERCURY ~
7471 MERCURY ~
7471 MERCURY *~
7471 MERCURY -

EDD ~ DISK DEL,
INORG TYPE 2 RPT

0014

/O3 546



CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET
BOGCJTS
Lab Name: L.A.S. Contract: HANFORD
Lab Code: LOCK Case No.: 1013EBH SAS No.: SDG No.: L5599S
Matrix (soil/water): SOIL Lab Sample ID: L5599-1_
Level {low/med): LOW___ Date Received: 10/13/95
% Scolids: _72.4
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C Q M
7439-97-6 |Mercury__ 1.2| |t o.4]_|AV
- | NP
” | ref30f35.
Color Before: BROWN___ Clarity Before: Texture: COARSE
Color After: YELLOW Clarity After: Artifacts:
Comments:

FORM I - IN

0018




Lab Name: L.A.S.

CLP

Lab Code: LOCK_
Matrix (soil/water) :
Level (low/med):

% Solids:

1 CLIENT ID NO.
INCRGANIC ANALYSES DATA SHEET
' BOGCK6
Contract: HANFORD
Case No.: 1013BH SAS No.: SDG No.: L55998
SOIL_ Lab Sample ID: L5599-2
LOW Date Received: 10/13/95

_77.6

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

CALS No., Analyte |Concentration|C Q M

7439-97-6 |Mercury__ 0.12|U AV
Color Before: GREY Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: Artifacts:

Comments:

FORM I - 1IN

0017



CLP

B 1l CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

BOGCL7
Lab Name: L.A.S. Contract: HANFORD
Lab Code: LOCK__ Case No.: 1013BH SAS No.: SDG No.: L55998
Matrix {(soil/water): SOIL_ Lab Sample ID: L5599-3
Level {(low/med) : LOW___ Date Received: 10/13/95
% Solids: _58.4
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C Q M
7439-97-6 |Mercury _ 20.5 : +26.G |AV
: : [Ai?; of«s.
Color Before: BROWN____ Clarity Before: Texture: COARSE
Color After: COLORLESS Clarity After: ’ Artifacts:
Comments:

FORM I - IN

0C18



CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET
BOGCMS
Lab Name: L.A.S. Contract: HANFORD
Lab Code: LOCK Case No.: 1013BH SAS No.: SDG No.: L55998
Matrix (soil/water): SOIL Lab Sample ID: L5599-4
Level (low/med) : LOW___ Date Received: 10/13/95
% Solids: _67.9
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C Q M
7439-97-6 [Mercury__ 39.7|{_|fiv-u |AV
- — NP
- — tof30/95 .
Color Before: BROWN Clarity Before: Texture: COARSE
Color After: COLORLESS Clarity After: Artifacts:
Comments:

FORM I - IN

0019
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