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Lockheed Environmental Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 
Tolopho~ 702-361-0220 800-582-7605 F=imilo 702-361-8146 ~ 

LOCKHEED MARTIN 

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

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

October 31 , 1 995 

L5287 
Q400000-B 
895-083 
0907596 
271 
LK5287 

The Form 1 's for 9060 TOG are being resubm itted as it was noted that the forms previously 
submitted did not have the "* " qualifier on all samples. Inadvertently, the computer system 
omitted the " * " qualifer on the two samples which had a zero (0) recovery . 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 943-4423. 

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

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

Sincerely, 

~~ 
Kathleen M . Hall 
Client Services Representative 

cc: Client Services 
-Document Control 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

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

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

!Percent Solids: 72.44 

Constituent..': Units:::: Method Result Project. Data,.: ... Date·. LAS:: 
Reporting Qual ifier,(s): Analy~ecL •:• .BatchjlD 

Limit:: 

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

LAS .. 
Sa~lejID 

L5287-7 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOGCF6 !Date Collected: 26-AUG-95 

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

!Percent Solids: 77.65 

Constituent .. Units.· Method Result Project. Data·/ 
.. 
. Date, LAS'· 

Reper.ting Qua lff ier(s) -_.Analyzed Batchj ID 
L iinft·.,, . .,, 

Total Organic Carbon mg/kg 9D60 1900 100 * 22-SEP-95 27328 

LAS 
Samplej ID 

L5287-10 
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LOCKHEED ANALYTICAL SERVICES 

Sample Results 

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

jMatrix: Soil !Date Received: 07-SEP-95 

jPercent Solids: 58.39 

·.· .. 
Constituent. Result . ··. Units ,Method, .. : Project , Data·,•· Date LAS . .. .· ·. Repor.ting g~~lfier{sl Analyzed .. Batchj ID 

.. ··.···•·v .::_ linif.t, .. 

Total Organic Carbon mg/kg 9060 11000 100 * 22-SEP-95 27328 

LAS 
Samplej ID 

L5287-13 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

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

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

!Percent Solids: 67.85 

Result Project•.•. < Data. • •• >oate, . .·· LAS 
Reper.ting QualH1er.{s).: Ana~yzed Batchj ID 
"'. Limi:.t// -::•:c:,.,. · .. · .. ··· · .. · 

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

LAS•.:. 
Sall1)LejlD 

L5287-16 



. 
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Sample Disposition Record 

Section 1 - BACKGROUND 
SAF #: B95-083 
OU: NIA 
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 

Control #: B95-0062 
Revision #: 0 
Date Initiated: 09113195 

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 08101/95 

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

NIA 

NCR Validation (Print/Sign) 

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

JALerch ~·\& Q ~~ LN."lr~c::.cl 
Project Coordinator (Print/Sign) 

DB Encke 
Task Manager (Print/Sign) 

NIA 

Date 

' 

Date 

QA (Print/Sign) Date 

Section 5- INSPECTION (Issue Class: Nonconformance Only) 
Inspection Number: NIA. 
Inspection Results: NIA 

NIA 
Inspector (Print/Sign) Date 



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

Date Initiated: 10/12/95 

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

Section 2 - SAMPLE INFORMATION 
Number of Samples: 4 
ID Numbers: B0GCJ9, B0GCK6, B0GCL 7, and B0GCM9 
Matrix: Soil/Other 
Collection Date: Aproximately 08/27 /95 

Section 3 - ISSUE 
Class: Lab Direction I 

NCR Number: NIA 
Type: Revision of Direction 
Description: Mercury was not originally placed on the SAF as an analyte of interest. 

NIA 

NCR Validation (Print/Sign) Date 

Section 4 - DISPOSITION 
Type: REWORK 
Description: Mercury will be analyzed for sample numbers B0GCJ9, B0GCK6, B0GCL 7, and B0GCM9 

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 ERnple Management on October 30, 1995. 

ttJ i~)gs: JA Lerch V(Y\ · J2 ~, ~~c ,m~ 
Project Coordinator (Print/Sign) 1 1 Qate 

-

DBEncke ]) (3 ~ 10[~/ery 
Task Manager (Print/Sign) Date 

NIA 
QA (Print/Sign) Date 

Section 5 - INSPECTION (Issue Class: Nonconformance Only) 
Inspection Number: NIA 
Inspection Results: NIA 

NIA 
Inspector (Print/Sign) Date 



Lockheed Environmental Systems & Technologies Co. · 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 

Tclophoo, 7()2-361-1)220 800-582-7605 F=- 702-361-8146 · ~ 

LOCKHEE_D ~ART IN 

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

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

September 29, 1995 

L5287 
0400000-8 
895-083 
0907596 
271 
LK5287 

The attached data· report containsthe 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 concerriirig the analysis or the data please call Kathleen Hall at 
(509) 943-4423. . . 

000003 



Lockhee.d Analytical Services · Log-in No.: L5287 
Quotation No.: Q400000~B 

SAF:· B95-083 
Document File No.: 0907596 

BHI Document File No.: 271 
SDG No.: Ll(5287 

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

11 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. 11 

cc: Client Services 
Document Control . 

· Sincere. ly '. J/ · . 
f~~~,. 

. Kathleen M. Hall 
Client Services Representative 

000004 



Lockheed Analytical Services · .. . Log-in No.: L5287 
Quotation No.: 0400000-8 

• 

• 

. CASE NARRATIVE 
INORGANIC TOC ANALYSES 

. SAF: 895-083 
Dqcumerit File No.: 0907596 

8HI Document File No.: 271 
SDG No .. : - Ll<5287 

The routine calibration and quality control analyses performed for this batch include as 
applicable: in_itial and continuing calibration verification, initial.and continuing calibration 

. blanks, method blank(s), lab9ratory control sample(s), ma'trix spike sample(s), and 
duplicate sample(s). -

Preparation ·and Analysis Requirements · 
Two soil arid two solid waste samples were received for LK5287 and analyzed in batch 
907. bh for selected analytes as requested on the chain of custody. Qµality control 
analysis was performed on the following sample: 

Client.ID .LAL# 
.. 

Method 

BOGCK6 L5287~1O · DUP 9060 Total Organic Carbon 

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

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

the reporting detection limits .. 

Internal Quality Control 
• All Internal Quality Control were within acceptance limits with the following exception: 

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

Kay Mccann 
Prepared By 

September 25. 1995 
.Date 

000005 



Lockheed Analytical Services · 

CASE NARRATIVE' 
INORGANIC METALS ANALYSES 

Log-in No.: L5287 
Quotation No.:· 0400000-B 

SAF: B95-083 
Document File No.: 0907596 

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

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and ·continuing calibration blanks, ·method · blank(s), laboratory control saniple(s), ICP 
interference check samples (ICP only), serial dilutions, analyti<;:al (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. 

Methocl. Blanks 

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

· Internal Quality Control 

• AU Internal Quality Control were within acceptance limits with the following 
exceptions:. The matrix spike recov~ries for antimony (58%), cadmium (150%), 

. copper. (126%), lead (166%), and thallium (51 %) were outside of acceptance limits. 
The recoveries based on the LCS Solid ERA #222 (antimony 122.2%, cadmium 
97.5%, copper 104.2%, leaa 100.4%; and thallium 130.7%) were all within the_ 
manufacturers control limJts, indicating the analytical system was operating within 
c_ontrol limits. 

• The matrix spike recoveries for aluminum, chromium, iron, manganese and zinc 
exceeded the 75-125% acceptance limit, however, the sample concentration is 
considered significant (i.e;, greater than four tirnes the spiking level) relative to the 

. amount spiked into the sample. Therefore, the data are not qualified ... 

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

Sample Results-

000006 



Lockheed Analytical Services 

• Results are reported on a dry weight basis. 

Shellee McGrath 
Prepared By 

Log-in No.: L5287 
Quotation No.: 0400000-B 

SAF: 895-083 
Document File No.: 0907596 

BHI Document File No.: 271 
SDG No.: Ll<5287 

September 25, 1995 
Date 

000007 



Lockheed Analytical Services Log-in No.: L5287 
Quotation No.: 0400000-B 

SAF: 895-083 
· Document File No.: 09075.96 

BHI DocumentFile 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 verificati9n, 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 
Prepared By 

September 25, 1995 
Date 

000008 



Lockheed Analytical Services 

CASE NARRATIVE 
· RADIOCHEMICAL ANALYSES 

Log-in No.: L5287 
Quotation No.: 0400000-B 

SAF: ·895-083 
Document File No.: 0907596 

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

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

Alpha Spectrometry 

Analytical Nlethod 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 wor:kgroups 27296 and 27304. No problen,,s were encountered 
during the analysis and all QC criteria were met with the following exception: Elevated 
activity in the client samples and limited aliquot volumes caused the minimum detectable 
activities (MDAs) to be above the client reporting detection limit (RDL) for both workgroups. 
Data quality is not believed to be adversely affected. No re-analyses were performed. 

Gas Proportional Counter 

Analytical Method GrossAlpha/Beta 

The gross alpha/beta analysis was performed using SOPs, LAL-91-SOP-0060 and LAL-91-
SOP-0061. The samples were analyzed in workgroups ·27297 and 27307. No problems were 
encountered during analysis and all QC criteria were met with the following exceptions: The 
matrix spike (MS) recoveries were out of QC criteria in workgroup 27297 due to a problem 
with the MS flattening. The MS was somewhat fluffy and clumping, therefore we could not 
spread an even flat layer across the planchet. This caused a much higher counting efficiency 
(unmeasurable) than off the quench curve. Because all other QC criteria were met data 
quality is not believed to be adversely affected. The alpha MS recovery was out of criteria 
due to the effect of alpha spiking a soil matrix in workgroup 27307. Because all other QC 
criteria, were met data quality is not believed to be adversely affected. No re-analyses were 
performed. 

000009 



Lockheed Analytical Services· 

Liquid Scintillation Counter 

Analytical Method. Carbon-14 

Log-in No.: L5287 
Quotation No.: 0400000-B 

· SAF: ·ss5-083 
Document File No.: 0~07596 

BHI Document File No.: 271 
. SDG No.: Ll<5287 

The carbon-14 analysis was performed using SOP, LAL-93-SOP-0209. The samples were 
analyzed in w.orkgroups 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. _Becaus·e 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 weHe 
analyzed in workgroups 27693 and 27695. No problems were encountered during the 
analysis and all QC criteria were met, No re-analyses Were performed . 

. Analytical Method _Tritium-

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

Andrea Tippett 
Prepared By . 

September 27, 1995 
Date 

·000010 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Sep 07 1995, 05:11 pm 

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

L5287-L ·• .·•·. ·••·. > , .. BOGCJ9 
temp 3; SAF# B95-083 
Location: 157 
SolidWaste 8 S SCREENING 

L528:7-2 BOGCK6' 
temp 3; SAF# B95-083 
Location: 157 
Soil 4 S SCREENING 

L5287-3 < . . · :BQG~LT .. ·.• ••·· . 
temp 3; SAi# B95-083 
Location: 157 
Soil 4 S SCREENING 

L5287;..4. ·· .. ·.·.·.· .. · .· . •·•·•· B0GCM9> 
temp 3; l3AF#. :895-083 
Location: 157 
SolidWaste 8 S SCREENING 

~:!i7j~' SAF#'.~~~~~83 BOGCJ9: 
Location: 157 
SolidWaste 8 
SolidWaste 8 
SolidWaste 8 
SolidWaste 8 
SolidWaste 8 
SolidWaste 8 
SolidWaste 8 

S C-14 LAL-0209 
S GAMMA SPEC LAL-0064 
S GR ALP/BETA LAL-0060 
S .. NI-63 LAL-0224 
S PU-ISOTOPIC LAL-0108 
S TRITIUM(H3) LAL-0067 
SU TOTAL KPA (INORG) 

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

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

25-AUG-.95 07;..SEP-95 

26;,_AUG·;.;,;95: Q7-:-SEP-95 

Hold:22-FEB-96 

27~AUG7~5 J>7~SEP-95 

Hold:23-FEB-96 

25~AUG;..95 07.;;;SEP-95 

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

Hold:21-FEB-96 
. 

·· 25;.;...AUG-95 07"--SEP-95 

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

. <25+AUG:':"95 07-SEP-95 

Hold:22-SEP-95 

Page 1 

22-SEP-95 

22-SEP-95 

22-SEP-95 

22-SEP-95 

22-SEP-95 

22-SEP-95 

22-SEP-95 

000014 
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LOCKHEED ANALYTICAL SERVICES 
· LOGIN CHAIN OF CUSTODY REPORT. (lnOl) 

Sep 07 1995, 05:11 pm 

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

L52877"8'.·•·•>· <> .. 
temp 3; SAF# B95-083 
Location: 157 

BOGCK6(:< 

Soil 4 S 
Soil 4 S 
Soil 4 S 
Soil 4 S 
Soil 4 S 
Soil 4 S 
Soil 4 S 

C-14 LAL-0209 Hold:22-FEB-96 
GAMMA SPEC LAL-0064 Hold:22-FEB-96 
GR ALP/BETA LAL-0061 Hold:22-FEB-96 
NI-63 LAL-0224 Hold:22-FEB-96 
PU-ISOTOPIC LAL-0108 Hold:22-FEB-96 
TRITIUM(H3) LAL-0067 Hold:22-FEB-96 
U TOTAL KPA (INORG) Hold:22-FEB-96 

L5287~9 ·• ···• ... BOGCK6/ : 
temp 3;· sAF# ~gs2os3 
Location: RAD2(RM15q) 
Soil 4 S 6010- ICP METALS. 
Soil 4 S PERCENT SOLIDS 

L528T~lp/ .. ·.•. .. ·•··•,,· < ,,>· :.- .BOGCK6 
temp 3; SAF# B95-083 
Location: RAD2(RM156) 
Soil 4 S 9060 TOC 

Hold:22-FEB-96 
Hold:09-SEP-95 

::\?/://\ •.=.•.·.•,·.•'_··.•.".•2·.·.,,.,6.~.·.A·.·:uG,'~.·,'·,·9·_._5·.·.·.·', .o· .. ,7·:;;;·5· EP' . .;_9· 5. 

Hold:23-SEP-95 

L5287-11:. · ... ·· ..... . ·, .. ··.•/ :,:\; :,B.OGCLT'>> .. ,.,,\::'' .. /:):/ ::,, i27f:[\:C,g,.t;:S}5',JP-:'.$EP~95 
temp 3; SAF# B95-083 
Location: 157 
Soil 4 
Soil 4 
Soil 4 
Soil 4 
Soil 4 
Soil 4 
Soil 4 

S C-14 LAL-0209 
S GAMMA SPEC LAL-0064 
S GR.ALP/BETA LAL-0061 
S NI-63 LAL-0224 
S PU-ISOTOPIC LAL-0108 
S TRITIUM(H3) LAL-0067 
SU TOTAL KPA (INORG) 

L5287~12. BOGC:LT 
te~p 3; SAF# B95-083 
Location: RAD2(RM156) 
Soil 4 S 6010 ICP METALS 
Soil 4 S PERCENT SOLIDS 

L5287~1i B0GCL7. 
temp 3; SAF# 595-083 
Location: RAD2(RM156) 
Soil 4 S 9060 TOC 

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

. ·. 27;;..AU.~.~~5 07-SEP-95 

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

.027fAUG795 ·01-SEP--95 

Hold:24-SEP-95 

Page 2 

22-SEP-95 

22-SEP-95 

· 22-SEP-95 

22-SEP-95 

22-SEP-95 

22-SEP•95 

00001.5 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Sep 07 .1995, 05 :-11. pm 

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

L5287:-:-14_ •. : :_ :: .: :; :: LJ:3-:Q~C:M~-- ········•·•,:·.·.····•···· 
temp 3; SAF# B95-083 
Location: -157 
SolidWaste 8 S 
SolidWaste·a- s 
SolidWaste 8 S 
SolidWaste· 8 S 
SolidWaste 8 S 
SolidWaste 8 S 
SolidWaste a s 

C-14 LAL--0209 
GAMMA SPEC LAL-0064 
GR_ ALP/BETA LAL-006Q 
NI-63 LAL-02~4 
PU-ISOTOPIC LAL-0108 
TRITIUM(H3) LAL-0067 
U TOTAL KPA (INORG) 

~;!~7~7$~At#·ri§s·~-6a1::~oGcM9 

Location: RAD2 {RM156) . 1 

SolidWaste 8 S 6010 ICP METALS. 
SolidWaste 8 s · PERCENT SOLIDS.· 

~!;~7j7~•~r;,.-.·. ~~:gsa:1'J' ~OGCM~?<•· 
Location: RAD2(RM156) 
SolidWas1:,e 8 S 9060 TOC . 

Lsza7··17· 
SAFi ig5·...;Q93 · .. .,· <REPOB'J.t 'l'YP.E 

Location: 
Water 
w:ater 
Water 

1 S EDD - DISK DEL. 
1 S INORG TYPE 2 RPT + 
1 S RAD RPT TYPE 2 

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

Hold:24:-FEB-96· 

. / ~$fl\,UG~9s· 07;...SEP-95 

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

: t2'8:..,~UGf95 07:;;..SEP;;;.95 

Hold:25-SEP-95 

': : : i:0:7:F.$:e~:±:~5'. 07~SEP;..9 5 

- . 

Page 3 

·signature: . ~~ 

·22-SEP-95 

22;..SEP-95 

22-SEP-95 

Dat~: Cj. 7_-Cf.)- 000016 



~ 1C~, . _..,.,_, ,, • C.O.C# 
Westinghouse Hanford 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
009517 . 

Company -
Page I of 2-

Collector HULSE.KARL Contact/Requestor ENCKE, DAVID B. Tel No. 373-3461 MSIN X5-53 FAX 

SAF Number B95-083 Sample Orli:ln 
/t;D /JtCFl4-

Purchase Onler/Gtari:e Code 

Project Title 100 EFFL Pipe Locbook# \,vii(.' - IU - A> s-- # s-2. keCltest# 5 ,;tL -1/V.? Temp. 

Shipped To (Lab) Lockheed Method of Shipment r A 
EOE;?. L ,£ X[-).<'c fS BUI of Ladlni:fAlr BUI No. 

Protocol RCRA Data Turnaround PRIORITY Offslte Property No. 

Sample No. Lab. ID * Date Time No/Type Container Sample Analyala Peniervative 

BOOCJ9 X 8/25/95 1300 ( ') ~ f-' GROSS Alpha (GADGPC) Gross Bila (GBDPC). Pu-238, 239/240, TOTAL URANIUM, Ni-63, C-14, TRITIUM, GAMMA SPEC, 
/vcNe •. 

··•6"'"' ACTIVITY SCAN, RAD SCREEN 

BOOCJ9 X 8/25/95 1300 (/) 
/:Z) ,.,( ,, 

~A.I 
ICP METALS TAL (6010) ;,,.,,.. {~/ 

BOGCJ9 X 812.5/95 1300 (/) 20 P 
RAD Saccn (Lab specific) 

l,J oc; ~ ;~ 

BOGCJ9 X 8/25195 1300 (I) 4i:i' /I TOC(9060) 
f('.,/,1 {:c.,;/ 

C 

BOGCK6 SE 8/26/95 0815 ~G GROSS Alpha (GADGPC) Grou Bila (GBDPC). Pu-238, 239/240 TOTAL URANIUM, Ni-63, C-14, TRITIUM, GAMMA SPEC 
/1,.;N e ( /) ;r -

BOGCK6 SE 8/26/95 0815 ( /) 125 p ICP METALS TAL (6010) 
;<e~ t~-.,,I 

BOOCK6 SE 8/26/95 0815 (/) 20 p RaD Saun (Lab specific) 
/vvlt/e 

BOGCK6 SE 8/26/95 0815 (I) 125 P 
TOC(9060) 

')(e.,,,, Co,;/ 

BOGCL7 SE 8/27/95 1530 (I) ~ ... G:,,-
GROSS Alpha (GADGPC) Grooa Bila (GBDPC). Pu-238, 239/240 TOTAL URANIUM, Ni-63, C-14, TRITIUM, GAMMA SPEC 

Nv,v< 

BOGCL7 SE 8/27/95 1530 <I> 125 p ICP METALS TAL (6010) 
f!c~ c.,/ . 

BOOCL7 SE 8/27/95 1530 (/) 20 p RaD Saun (Lab specific) 
jVU'/VI!.-

BOGCL7 SE 8/27/95 1530 (/) 125 p TOC(9060) 
/(ec,£1 c.,J ! 

iPOSSIBLE SAMPLE HAZARDS/REMARKS MSDS Ya • No J!j SPECIAL INSTRUCTIONS vo l«n1.e vv~~ 
Hold Time 

/7fa ftf. .- ..._ ..f'.., ,<. Ust .n lmown waste&. ~""'pl• 6tJ!.Cr,,1'f i:> ,& .,I,;"""' f:v c. ,;;c,..,e. -J.,""'e~ 5cu,yte /,'-. '. i (",/. 5-..,.l'i"' 

oiltetr.. is 5ct.1.le. 

!Relinquished By Print Sian Dale/Time Received By Print Sign Dale/Time Matrix• 

Kt? l/41~c- ;,Y,5' ✓:-it2-< - 9/4:fas-- 1oro Av--r~----' /-1.l(..., )__.i,,,c. fl '1J.c1r /if/"'.J s = Soil DS = DrumSolids 

Relinquished By Dol<:/Timc R.cccivcdBy I SE = Sediment DL = Drum Liquids 
Dale/Time so = Solid T = Tissue 

SL = Sludge WI = Wipe - w = Water L = Liquid 
Relinquished~ Dale/Time Received By Datc/I'imc 

\') 0 = Oil V = V cgcta!ion 

~ A = Air X = Other 

---e-- Relinquished Be Dale/Time Received By Datcffime 

·C-: ~ 
..... FINALS~E Disposal Method e.&, Return to customer, pa lab proocdurc, used in process. Disposed By Dateffimc 

-......_:, DISPOSITION 
V\ 

All aampln contalnln11 hauradou1 m• teri• t. 1h• ll be picked up by nquntor • nd returned to p• rcnt container or 1lte or ori11hL A-6001-500 (07195) 



~ 
......_r--... 

r--
i 

~ 
V 
~. 

C.O.C# 
Westinghouse Hanford 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
009517 . 

Company 
2 2... Page of 

Collector HULSE,KARL Contact/Requestor ENCKE, DAVID B. TeLNo. 373-3461 MSIN X5-53 FAX 

SAF Number B95-083 Sample Orl&in /0{) fl~£ /J Purchase Onler/Cllaqe Code 

IProJect Title 100 EFFL Pipe Lo11book# i(l/(-f ( .. l'i,·· Jc,,;· fl .5 "2 Ice Chest# 'i~J/.(__. 'r) z Temp. 

Shipped To (Lab) Lockheed Method or Shipment F ~ / 
P 'ooA I= )(/',C~ <.- .s 

Bill or LadJnK!Alr Bill No. 

Protocol RCRA Data Tumarouml PRIORITY Offalte Property No. 

SampleNo. Lab. ID * Date Time · No/Type Container Sample Analyab Penenatlve 

BOOCM9 x, 1/30/95 1325 (J) ~jg GROSS Alpha (GADGPC) Gross Bala (GBDPC). Pu-238, 239/240, TOTAL URANiUM, Ni-63, C-14, TRITIUM. GAMMA SPEC, 
None ACTIVITY SCAN, RAD SCREEN 

BOOCM9 X 1/30/95 1325 (}) 60 0 
JCPMETALSTAI.(6010) 

Coolto4C 

BOOCM9 X 8/30195 1325 . (/) 20 p RAD scia:n (Lab apccific) . None 

BOOCM9 X 1/30/95 1325 (/) 60 0 
· TOC:(9060) 

COOLT04C. 

POSSIBLE SAMPLE HAZARDS/REMARKS MSDS Ya • No 18' SPECIAL INSTRUCTIONS Hold Time 
/>'/a./,e ;·)£ -1'.:,.c List .u kno,m wastes. 5.,, .. ,L 7/,,,.e s J'4 ...,_,,,/c v,:,I ~ .... e W4!S I; ,.,.-i .,}_ Sayk 

~ TJ.e,e i~ s,•.J(! 

Relinquished By Print Sip Dale/Tune RtccivedBy Print Sign Daldfirnc Matrix• 

Kl~-- 11"/s e X.6' uL 51/4/~.s- A .... . L,,. - ,, ) '/ ?· J·H- /07vc /ofo M .II"' ./4./l~ s = Soil DS = Drum Solids 

Relinquished By c5 'Da!YI'irnc Rec:eivedBy 
SE =. Sediment DL = Drum Liquids 

Datdfirne ,SO = Solid T = Tissue 

~ 
SL = Sludsc WI = Wipe 

~linquishcd By O Dalcffirnc Received By 
w = Water L = Liquid 

Datcffirnc 
0 = Oil V = Vqctation ... A = Air X = Other 

!Relinquished By \#..I Datdfirnc Received By Date/Time 

FINAL SAMPLE I Disposal Method c.&, RdUm to customer, per lab procedure, used in process. Disposed By Datc/firnc 

DISPOSITION. · · 

All .. mplea a,ntalnlng haundom materlall •hall be picked up by requater and returned to parent a,ntalner or •lte or origin. Mi001-500 (07/95) 

= 
L~! 
~ ·.,.•,r= 
~ \ 

'Ill -en 
~ 



-
{J0(3CrTl'f ,-;/_ 1/s/4- .· 

· EEN. ~ ~ TIME: 9/ 1/9~ 
SAMPLE STATUS REPORT FOR N 5894-•s~L~c~s NOT BEEN S!llRPED 
DISPATCHED: 8/31/9S 13:28 
RECEIV~O:· 8/31/95- 15:26 

15: 9 

·OUT Of GOOD Cl!ARCE 
- RANGE'? ANS? CODE 

-r.t* ~- .u .. l::J.-J.-J.. 

N y £61772 

END OF REPORT 
J,1 -rk. 25-0m/ Glas; hclflc · 

Adi R~a.J,~~ :i LA1eie e 
"?S-0 c~,n. 

09/05/95 Oi:54 '6'3i3 31i6 222S 3B ••• F.A.S. 

[3<-1 GCJJ ")I t/2-f'! . 
. SAMPLE STATUS REPORT FOR N 5883. RAD SCREEN -BOSCJS- 7(,.:t TIME: 9/ 5/95 7:45 
DISPATCHED: · 8/31/95 -13:28 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 8/31/95 15:24 

EXT. DETER. RESULTS OR STATUS 
:bl:*****ill.i:.i:i.i::i::i::i::i:ik******:i:.i::i::i:llk* 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 
*** -J:-,1:*. -:i:-:i:-x'n* **** .i:.i:.i:.i:.i:L:i::i: 

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

0_~1.01,1g5 13: 25 'a'3i3 31i6 222S 3B ________ ......... F . .-\.S. 

f!O{;Ct<'- • ~/rfiS-
SAMPLE STATUS REPORT FOR . N 5885. RAD SCREEN BOGCKS ~.d~IME: 9/ 1/95 13: 14 
DISPATCIICD: 0/31/95_ 13:28 SAMPLE HAS NOT BEEN SLURP[• 

· RECEIVED: - 8/31/95· l?:25 

.. --.OUT or GOOD CllARGE. 
EXT. DETER. · RESULTS OR STATUS RANGE7 ANS? CODE 
~~ **~**-:i** **',j:**••A-•J.I..I-A..~.LJ.:·J.::1:~-J::l:::.:~~-.:.-..:..-:.:-~*:l::1:.1.::1:-': AA* *:rr 11X1XX 

4271 TOT-ACT < 5.00000E 01 pCi/C H Y [617i2 

~g/0l/~5 .... 13: 2,1 'a'3i~ _31i6 222S 3B ........ f . .-\.S. 

. Bo G C 1... 7 9/2-;4r 
SAMPLE STATUS REPORT FOR N 5881. AAD SCREEN . BOGCc8' ;?(P~lME:. 9/ I /Y!:> 13: 14 
DISPATCHED: 8/31/95· 13:28 SAHPLE HAS NOT BECN SLURP[D 
R~C~IV~O: 8/31/95 15:24 . 

r'XL .lll-lHL Rl:.SI.ILIS OR SIAIIJS 
. --OUT or GOOD CHARGE 

RANGE? ANS? CODE 
¼-.t-:1: -rs-,: -ki:".lri:rr 

N Y ·EG1772 

14100? 

[4Joos 

- [a]oos 

1271 ro:r-/\cT' . < 5.00000E 01 pCi/G 

END OF REPORT .00001.9 



:1 0 C K H E E D Af A· II T I N 

. Sample Login 
Login Review Checklist 

Lot Number ls 2 '61 
The_ iogin review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure 
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist 
should be affixed to each_ login package prior to distribution. 

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

SAMPLE.SUMMARY REPORT YES NO NIA Comment 

1. Are all sample ID' s correct? _L 

2. Are all samples present? X" 

3. Are all matrices indicated correctly? :J.._ 

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

5. Are all analyses logged in for the correct container? '1 
6. Are samples logged in according to LAS batching 

j_ procedures? 

LOGIN CHAIN OF CUSTODY YES NQ NIA Comment 

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

2. Have all appropriate eomments been indicated in x the comment section? · 

SAMPLE RECEIVING CHECKLIST I.ES NO N/A Comment 

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

, primary review signature date 
~,;JcfJ01>2 

(s-;;:;:;,dary review signature 

X 
000020 

9' -())-('<) 
-date 



WHC.-SOW-:- 93--0003 
· Revision 4 -

SAMPLE CHECK-IN LIST 

Date/Time Received: q-1 ·S._S )o°\v·o 
. I 

SDG#: I'-' \/'t-
Work Order Number: t..J \ ,-. 

__;,----4+-o ------
SAF #: '29~'- O ~~: 

Shipping Container IO: _9,~ L · '1~1- Chain of Custody # CY-":>C,5; ll 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Custody Seals on shipping co_ntainer intact? 

Custody Seals dated and signed? 

Sample temperature ___ 3_,::,__;(__-:a....-_____ _ 

Vermiculite/packing materials is 

Each sample is in a plastic bag? 

Sample holding times exceeded? 

hazard labels 

Yes ~ No [ ] 

Yes IXJ No [] 

Wet [ ] Dry [)c;l · 

Yes -~ No [ ] 

Yes [ ] No ~ 

Samples have: 
__ tape 

1 custody seals ---¥_appropriate sampl~ labels 

Samples are: 
b in good condition 

broken . 
__ leaking 

have air bubbles -- --

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

Vest\{ No [] 

Notes: -------------------------=----

" Sample Custodian/Laboratory: A::x<,,,1-1.A{ LA5 .Date: 'J·)··') 

Telephoned To: t.,.tll<A.-, \h.U On ?- 7 -'ts- By As-vriv,,y rt 114 

33 

00002:1 



C') 

"'° \': - .. J 

. ---..::\ 
I...,,\ 

~ 
~-

Lockheed Analytical Services 
Sample Receiving Checklist 

~~..,W Client Name: _ tt,-~ l. 
COOLER CONDmON UPON RECEIPT 

Temperature of cooler upon receipt: 

temperature of temp. blank upon receipt: 

custody seals intact 

chain of custody present 

blue ice (or equiv.) present/frozen 

rad survey completed 

SAMPLE CONDITION UPON RECEIPT 

all bottles labeled 

samples intact . 

proper container used for sample type 

sample volume sufficient for analysis 

proper pres. indicated on the COC 
VO A's contain hcadspace 

j 

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

MISCELLANEO;t.1S ITEMS 

samples with short holding times 

samples to subcontract 

ADDITIONAL COMMENTS/DISCREPANCIES 

rd\ 

Completed by / date: JJ...{_/V"",n v\ -1 -1 r-
Salt to the client (date/initials): 

Job No. 

J .. (__ 

Yea 

'l 
'I. 
I(: 

X 

Yea 

'f-
V. 

"-
~ 

y_ 

Yea 

N~ • "' c«uct rho appropri•tt; CSR of .aay diw::n:p.aaciu iJnmMiatcly upoa roct:ipt 

LSlt$l Cooler ID: 

No • Commmtll/Discrcpancica 

No • Commmta/Dliicrq,ancica 

--

JV\Jl-
iv\\ 

V 

No • Commmta/Discrcpancica 

'I. 
-{. 

•• Client's signature upon receipt: 

~ I. • leu,; ro-,iow tbi• iafomutloa MJd retum vu lacmaiUt: to tbc .tppn,pruta aR (1'(12) '61-1146 . ·,,::' 

-1 
0 
N 

v~ion 2.0 (11/11/94) 

Page i of 

'·'-;',O 
-~ 

,~'1 
u."1-1 

··~ 

~ 



BOGCJ9 ..:-

BOGCK6 -

BOGCL7 -

BOGCM9 .._ 

REPORT TYPE/" 

Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (su02) 

Bechtel Hanford, In~.* Richland, WA 

L5287-l SolidWaste 
L5287-5 SolidWaste 
L5287-5 SolidWaste 
L5287-5 SolidWaste 
L5287-5 SolidWaste 
L5287-5 SolidWaste 
L5287-5 SolidWaste 
L5287-5 SolidWaste 
L5287-6 SolidWaste 
L5287-6 SolidWaste 
L5287-7 SolidWaste 

L5287-2 Soil 
L5287-8 Soil 
L5287-8 Soil 
L5287-8 Soil 
L5287-8 · Soil 
L5287-8 Soil 
L5287-8 Soil 
L5287-8 Soil 
L5287-9 Soil 
L5287-9 Soil 
L5287-10 Soil 

L5287-3 Soil 
L5287-ll Soil 
L5287-ll So.i l 
L5287-ll Soil 
L5287-ll Soil 
L5287-ll Soil 
L5287-ll Soil 
L5287-ll Soil 
L5287-12 Soil 
L5287-12 Soil 
L5287-13 Soil 

L5287-4 SolidWaste 
L5287-14 SolidWaste 
L5287-14 · SolidWaste 
L5287-14 SolidWaste 
L5287-14 SolidWaste 
L5287-14 SolidWaste 
L5287-14 SolidWaste 
L5287-14 SolidWaste 
L5287-15 SolidWaste 
L5287-15 SolidWaste 
L5287-16 SolidWaste 

L5287-17 Water 
L5287-17 Water 
L5287-17 Water 

· SCREEN ING-
. C-14 LAL-0209 -
.GAMMA SPEC LAL-00 
·GR ALP/BETA LAL-0 
Nl-63 LAL-0224-

·PU-ISOTOPIC LAL-0 
·TRITIUM(H3) LAL-0 
1 U TOTAL KPA (!NOR 
, 6010 ICP METALS -
· ~ERCENT SOLIDS -

060 TOC -

· SCREENING -
· C-14 LAL-0209 -

·, GAMMA SPEC LAL-00 
,GR ALP/BETA LAL-0 
· Nl-63 LAL-0224 ~ 
, PU-ISOTOPIC LAL-0 
•TRITIUM(H3) LAL-0 
· U TOTAL KPA ( !NOR 
· 6010 ICP METALS 
· PERCENT SOLIDS -
. 9060 TOC -

I 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 (!NOR 
· 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.~ 
. !NORG TYPE 2 RPT 

RAD RPT TYPE 2 

0()0023 

[((C7Tcil 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

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

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

!Percent Solids: 72.44 

000025 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

jClient Sample ID: BOGCK6 jDate Collected: 26-AUG-95 

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

!Percent Solids: 77.65 

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

000026 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

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

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

!Percent Solids: 58.39 

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

000027 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

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

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

!Percent Solids: 67.85 

/\As·. 
samptejri) 

L5287-16 

000028 
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LOCKHEED.ANALYTICAL SERVICES 
! ' 

Sample Results 

I Client. Sample ID: , BOGCJ9 . I Date Collected: 2s·-AuG..:95 

!Matrix:. SolidWaste IDite Received: 07-SEP-95 

IPe~cent Solids: 72.44' 

' ... ' •Mett:iod 
'' Data Dilution Constituent 

'' :,/' I: ·Result· Pr/Hect Date · LAS: . LAS 

\ i} t: .·' Reporting' :=,.0ual '\ ' \Arialyzecl·· Batch-ID Sample Io.-
.,·, ',, l/1:::.:./>, "' · Pmit 

' .. :\ :· 
•.•·· 

: .. " '' ' ·· .. ,.,. :, .; . ":.,., ',: 

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

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

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

BARIUM . mg/Kg 6010 i3o 5.7 1 21-SEP-95. 27389 L5287-6 

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

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

CALCIUM mg/Kg 6010 15000 8.7 1 21-SEP-95 27389 L5287-6-

CHROMIUM mg/Kg 6010 4300 4. 1 * 5 25-SEP-95 27389 L5287-6 

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

COPPER mg/Kg 6010 39. 4. 1 N 5 25-SEP-95 27389 L5287-6 

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

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

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

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

NICKEL mg/Kg. 6010 16. 4. 1 1 21-~EP-95 '27389 L5287-6 

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

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

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

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

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

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

ZINC·. mg/Kg 6010 920 5.4 * 5 25-SEP-95 27389 L5287-6 

0000;33 



?1615.r61,~~s~ I 5!(! 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

Client Sample ID:. BOGCK6 !Date Collected: 26-AUG-95 

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

!Percent Solids: 77.65 

.. 
Un1ts . M~thod- · Result= : ~i:-oJ~ct·•·· Constituent == D·ata·= DJhit-ion •••:··oate.- .. {As LAS. 

•.· ,::•:/·. : .. :,: .. .. ·.. .. : 
Reportin.g • cuat=•· ·. (Apalyzecl ' . ::: ~:_ -: : . Batch ID Sa~le ID 

·-:: ... ·-.. •:.:'.:_. __ -:.?: : ·< .· 
1.·., .. :::: .. ,} -: ::,Lf!llft}:: : : ~- -·•-•.: :· . .-,-.::_:..- "::---< 

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

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

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

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

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

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

CALCIUM mg/Kg 6010 14000 _8.2 1 21-SEP-95 27389 L5287-9 

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

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

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

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

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

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

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

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

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

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

SILVER mg/Kg 6010 < 1.0 1.0 1 21-SEP-95 27389 L5287-9 

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

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

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

ZINC mg/Kg 6010 210 1.0 1 21-SEP-95 27389 L5287-9 

000034 



· .. LOCKHEED A:NALYTICAL SERVICES 

Sample Results 

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

!Matrix: Soil jDate Receiv~d: 07-SEP-95 

IPercen~ Solids: 58.39 

Constituent Method IJI;& .... .. Proj.¢<:.t 'Data 
.-:c ·.· >< ..... :· Dilution : Date·:,, LP.S ·•. 

'>),·· :/'_:: ·. ,. >'. It><'·•:.:, ;t>' .... Reportjr,,g :.Qual. <·•· Analyzed.' Bat.ch. 
. '•:- \JimJt,·. ·-::::::··.: 

>)>. '< :::. .. ; .: ::,:/.:·· ....... ., 

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

ANTI MO.NY mg/Kg 6_010 < 20. 20. N 1 21-SEP-95 27389 

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

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

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

CADMIUM mg/Kg 6010 < 1. 7 1.7 1 21-SEP-95 27389 

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

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

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

COPPER mgfKg 6010 95. 1 .o 1 21-SEP-95 27389 

IRON mg/Kg. 60.10 280000 4.0 1 21-SEP-95 27389 

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

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

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

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

POTASSIUM mg/Kg 60_10 340 _200 B 1 21-SEP-95 27389 

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

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

ID 
.. ·.·' 

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

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

VANADIUM mg/Kg 6010 19. L3 1 21-SEP-95 27389 

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

LAS.:: -
Sarrple ID 

L5287,12 

L5287-12 

L5287-12 

L5287-12 

. L5287-12 

L5287-12 

L5287-12 

L5287-12 

L5287-12 

L5287-12 

L5287-12 · 

L5287-12 

L5287-12 

L5287-12 

L5287-12 

L5287-12 

L5287-12 

L5287-12 

L5287-12 

L~287-12 

L5287-12 

L5287-12 
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LOCKHEED ANALYTICAL SERVICES 

Sample· Results 

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

Matrix: SolidWaste JDate Received: 07-SEP-95 

JPercent Solids: 67.85 

Constituent.• · 

. '· 

Method . •· Result ·• • Pro]~1:• Data· Dil9!1.··•·°"··•······. • •• •.··•••·••A·•.•·.••n•.• .. ·Da·.•.••al··••·Yt .... ~z•ed·.>• · .. : .. •· .. 'LAS· .. :.:-.. .-·•.·. LAS·••• ,.. ·.•·•··•,··•··.•··•···. ~:;~}{~iaual > ~atch' ID Sample .10·· ·, .. 
ALUMINUM mg/Kg 6010 6900 43. * 5 25-SEP-95 27389 L5287-15 

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

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

BARIUM mg/Kg . 6010 54. 6.2 B 1 21-SEP-95 27389 L5287-15 

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

CADMIUM mg/Kg 6010 8.7 7.4 N 5 25-SEP-95 27389 L5287s15 

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

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

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

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

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

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

MAGNESIUM mg/Kg 6010 250 15. B 21-SEP-95 27389 L5287-15 

MANGANESE mg/Kg 6010 750 2.9 * 5 25-SEP-95 27389 L: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 

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

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

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

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

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

ZINC mg/Kg 6010 750 5,9 * 5 25-SEP-95 27389 L5287-15 
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Constituent 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARI.UM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

'LOCKHEED ANALYTICAL S~RVICES 

METALS RESULTS 

QC Data Summary For Reagent Blank. Analysis 

', :. 

•. •oun{ts': :R;pc;r£in!l ••·•·.·:LAs:C ·.\ .Date·:::. ·. Reagent 
: 

'.\· .. : / Detection 'Batch. ::, Analyzed .' Brank .. 
',' 

/)Dj. Result ·, 
_.·,• :-.:.:.:/L:, ··:; < (iimit. ::_.:.;>-:···. :· : ':: 

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

mg/Kg ,, .6 27389 09/21/95 < 11 .6 

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

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

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

mg/Kg_ 1 27389 09/21/95 < 1 

mg/Kg 6.4 27389 09/21/95 < 6~4 

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

mg/~g 1.2 27389 09/21/95 < 1 .2 

mg/Kg .6 27389 0'9/21/95 < .6 

mg/Kg 2.4 27389 .09/21/95 3.56 

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

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

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

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

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

mg/Kg 17.4 · 27389 09/21/95 < 17.4 

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

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

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

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

mg/Kg .8 27389 09/21/95 1 .04 

Data 
Qualifier 

B 

B 
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LOCKHEED ANALYTICAL SERVICES 

•·. METALS RESULTS 

QC Data Summary For Duplicate Sample Analysis 

JClient Sample ID BOGCM9 (DUP) 

11i11i;grn--•~ iw•~y SamptJ c!,~11111~118111! .,.;.:,;.:;(";": "w I::,:,:: ResuJt 

<Hrn =• > rnmrn1: ; t1trnf 12;J > 
ALUMINUM ·mg/Kg 27389 L5287-15 09/21/95 6949. 12820 59 

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

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

BARIUM mg/Kg 27389 L5287-15 09/21/95 54.02 7~.82 59. 

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

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

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

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

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

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

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

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

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

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

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

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

SELENIUW mg/Kg 27389 L5287-15 09/21/95 < 13.0 < 130 b 
,• 

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

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

THALLIUM mg/Kg 27389 L5287-15 09/21i95 < 74. < 74. b 

VANADIUM mg/Kg 27389 L5287-15 .09/21/95 < 5 •. 9 < 5.9 b 

ZINC mg/Kg 27389 L5287-15 09/21/95 746.8 1142. . 42 

000038 



LOCKHEED ANALYTICAL SERVICES 

METALS -RESULTS 

QC Data Sum:mary For Matrix Spike Sample Analysis-

I Client Sample ID , -B0GCM9 (MS) I_ 

... 11111111,\ll(ll~ f l!f If i11Illl!f !f ill·/11%~.IIII I .. :llll l!iillt 1;1111111111 :l,l~liii" 
.::·· 

'·'.· 

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

ANTIMONY · mg/Kg 27389 L5287-15_ -09/21/95 334. 1 < 17. 579.8 58 N 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

METALS RESULTS 

.QC' Data Summary For Laboratory Control Sample· Analysis 

I Sample: 27389LCSS .- · · 

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

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

ARSENIC mg/Kg 27389 09/2i/95 349. 367.5 105.3 

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

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

CADMIUM mg/Kg1 27389 09/21/95 46.9 44.90 95.7 

CALCIUM mg/Kg 27389 09/21/95 2970 3323. , 111. 9 

CHROMIUM mg/Kg 27389 09/21/95 115. 128.9 112·. 1 

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

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

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

LEAD mg/Kg 27389 09/21/95 52.4 52.62 100;4 

MAGNESIUM mg/Kg 27389 09/21/95 · 2850 32;!3. 
" 

113. 1 

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

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

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

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

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

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

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

VANADIUM mg/Kg_ 27389 09/21/95 44.4 5r,.12 121.9 

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

METALS RESULTS 

QC Data Summary For Laboratory Control Sample Analysis• 

!Sample:, 27389LCSW 

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

ANTIMONY mg/L 27389 09/21/95 2.00 1".940 97 

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

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

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

CADMIUM mg/L 27389 09/21/95 0.0500 0.04100 132 

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

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

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

COPPER mg/L . 27389 09/21/95 0.250 · 0.2453 98. 1 

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

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

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

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

NICKEL mg/L 27389 09/21/95 0.500 0.5057 101, 1 

POTASSIUM mg/L 27389 09/21/95 50.0 49:85 99.7 

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

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

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

THALLIUM mg/L 27389 09/21/9,5 2;00 1.877 93.9 

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

ZINC - mg/L 27389 09/21/95 0.500 0.4992 99.8 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford,· Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHT~L~HANFORD) 

Client Sample ID: BDGCJ9 

Date Collected: 25-AUG-95' 

Matrix: 

C-14 
Ac-22B(Ra-228) 
i:o-58 
Co-60 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
Fe-59 
Pb-212 
Pb 0 214(Ra-226) 

. Ra-226(GAMMA) 
Ru-106 
U·235(GAMMA) 
Gross Alpha 
Grciss Beta 
Ni-63 
Pu~238 
Pu-239/40 
H-3 
Uranium 

Sol idWaste· 

13-SEP-95 
19-SEP-95 
19-SEP-95 
19-SEP-95 
19•SEP,95 
19-SEP-95 
19-SEP-95 
19-SEP-95 
19-SEP-95 
19-SEP-95 
19-SEP-95 
19-SEP-95 
19-SEP-95 
19-SEP-95 
19-SEP-95 
19-SEP-95 
25-SEP•95 
18-SEP-95 . 
18-SEP-95 
20-SEP-95 
19-SEP-95 

C-14 LAL-0209 27177' 
GAMMA SPEC LAL-0064 27296 
GAMMA SPEC LAL-0064-27296 
GAMMA SPEC LAL-0064-27296 
GAMMA SPEC. LAL-0064-27296 
GAMMA SPEC LAL-0064-27296 
GAMMA SPEC LAL-0064-27296 
GAMMA SPEC LAL-0064-27296 
GAMMA SPEC LAL-0064-27296 
GAMMA SPEC LAL-0064-27296 

,GAMMA SPE~ LAL-0064=27296 
GAMMA SPEC LAL-0064 27296 
GAMMA SPEC LAL-0064-27296 
GAMMA SPEC LAL-0064-27296 
GR ALP/BETA LAL-0060 27297 
GR ALP/BETA lAL-0060=27297 
NI-63 LAL-0224 27695 
PU·ISOTOPIC·LAL-0108 27298 
PU-ISOTOPIC LAL-0108-27298 
TRITIUM(H3) LAL-0067-27299 
U TOTAL KPA (INORG)_27388 

-P~ 5 

42.9 
2.7 
0.00 
199. 
0.72 
1760 
181. 
11.1 
1. 17 
-0.07 
0.94 
6.4 
-5.3 
-3.5 
10.5 
15.9 
79.9 
0.023 
1.09 
0 
2.30 

LAL Sample ID: L5287·5 

Date Received: 07-SEP-95 

Login Number: L5287 

2.3 0.55 
1.9 3.7 
0.99 1.1 
14. 0.51 
0.60 0.95 
130· 3.6 
11.- 4.4 
2.0 2.7 
0.86 2.1 
0.67 1.1 
0.42 1.3 
7.7 12. 
4.5 7.7· 
2. 1 3.9, 
5.4 . 6.4 
4;2 5.6. 
7.3 3.9 
0.021 0.021 
0.15 0.026 
10. 14. 

. 0.12 0.97 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

C pCi/g 
· · pCi/g · 

pCi/g 
pCi/.g 
pCi/g 
pCi/g 
ug/g 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGCK6 

Date Collected: 26-AUG-95 , 

LAL Sample ID: L5287-8 

Date Received: 07-SEP-95 

Login Number: L5287 Matrix: 

C-14 
Ac·228(Ra-228) 
Co-58 
Co-60 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
Fe-59 
Pb-212 
Pb-214(Ra·226) 
Ra-226(GAMMA) 
Ru-106 
U-235(GAMMA) 
Gross Alpha 
Gross Beta 
Ni -63 
Pu-238 
Pu-239/40 
H-3 
Uranium 

Soil 

13-SEP-95 C-14 LAL-0209 27176 
19-SEP-95 GAMMA SPEC LAL-0064 27304 
19-SEP-95 GAMMA SPEC LAL-0064-27304 
19-SEP-95 GAMMA SPEC LAL-0064-27304 
19-SEP-95 GAMMA SPEC LAL-0064-27304 
19-SEP-95 GAMMA SPEC LAL-0064-27304 
19-SEP-95 GAMMA SPEC LAL-0064-27304 
19-SEP-95 GAMMA SPEC LAL-0064-27304 
19-SEP-95 GAMMA SPEC LAL-0064-27304 
19-SEP-95 GAMMA SPEC LAL-0064-27304 
19-SEP-95 GAMMA SPEC LAL-0064-27304 
19-SEP-95 GAMMA SPEC LAL-0064-27304 
19-SEP-95 GAMMA SPEC LAL-0064-27304 
19-SEP-95 GAMMA SPEC LAL-0064-27304 
19-SEP-95 GR ALP/BETA LAL-0061 27307 
19-SEP-95 GR ALP/BETA LAL-0061-27307 
25-SEP-95 NI-63 LAL-0224 27693-
18-SEP-95 PU-ISOTOPIC LAL-0108 27305 
18-SEP-95 PU-ISOTOPIC LAL-0108-27305 
19-SEP-95 TRITIUM(H3) LAL-0067-27306 
19-SEP-95 U TOTAL KPA (INORG)_27388 

Page 6 

76.7 
0.96 
-0.018 
0.338 
0.070 
0.20 
0.01 
0.01 
0.03 
0.92 
0.59 
1.5 
-0.09 
-0.04 
4.3 
19.6 
2.1 
0.012 
0.256 
0.7 
1.143 

4.6 
0.33 
0.081 
0.072 
0.085 
0.13 
0. 11 
0.13 
0.13 
0.17 
0.15 
1.2 
0.27 
0.27 
4. 1 
4.2 
2.4 
0.021 
0.078 
2.2 
0.059 

1.5 
0.44 
0.11 
0.11 
0.11 
0.47 
0.42 
0.17 
0.23 
0.13 
0.19 
1 .6 
0.82 
0.40 
6.2 
5.3 
4.0 
0.032 
0.016 
2.9 
0.93 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/L 
ug/g 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOGCL7 

Date Collected: 27-AUG-95 

Matrix: Soil 

C-14 13-SEP-95 
Ac-228(Ra-228) 19-SEP-95 
Co-58 19-SEP-95 
Co-60 19-SEP-95 
Cs-137 19-SEP-95 
Eu-152 19-SEP-95 
Eu-154 19-SEP-95 
Eu-155 19-SEP-95 
Fe-59 19-SEP-95 
Pb-212 19-SEP-95 
Pb-214(Ra-226) 19-SEP-95 
Ra-226(GAMMA) 19-SEP-95 
Ru-106 19-SEP-95 
U-235(GAMMA) 19-SEP-95 
Gross Alpha 19-SEP-95 
Gross Beta 19-SEP-95 
Ni-63 25-SEP-95 
Pu-238 18-SEP-95 
Pu-239/40 18-SEP-95 
H-3 19-SEP-95 
Uranium 19-SEP-95 

C-14 LAL-0209 27176 
GAMMA SPEC LAL-0064 27304 
GAMMA SPEC LAL-0064-27304 
GAMMA SPEC LAL-0064-27304 
GAMMA SPEC LAL-0064-27304 
GAMMA SPEC LAL-0064-27304 
GAMMA SPEC LAL-0064-27304 
GAMMA SPEC LAL-0064-27304 
GAMMA SPEC LAL-0064-27304 
GAMMA SPEC LAL-0064-27304 
GAMMA SPEC LAL-0064-27304 
GAMMA SPEC LAL-0064-27304 
GAMMA SPEC LAL-0064-27304 
GAMMA SPEC LAL-0064-27304 
GR ALP/BETA LAL-0061 27307 
GR ALP/BETA LAL-0061=27307· 
NI-63 LAL-0224 27693 
PU-ISOTOPIC LAL-0108 27305 
PU-ISOTOPIC LAL-0108-27305 
TRITIUM(H3) LAL-0067=27306 
U TOTAL KPA (INORG)_27388 

Page 7 

186.6 
0.30 
0.42 
7.21 
5.82 
99.6 
11.57 
0.60 
0. 17 
0.66 
0.57 
0.5 
-0.3 
-0.58 
3.7 
80.0 
42.0 
0.018 
0.276 
-1. 7 
3.03 

LAL Sa!J1Jle ID: L5287-11 

Date Received: 07-SEP-95 

Login Nunber: L5287 

7.6 0.65 
0.47 0.89 
0.18 0.25 
0.54 0. 11 
0.62 0.22 
7.2 0.44 
0.81 1.0 
0.28 0.44 
0.18 0.48 
0.18 0.24 
0.19 0.30 
1.8 2.7 
,. 1 1.8 
0.48 0.80 
3.8 6.0 
7.4 4.9 
4.6 3.2 
0.024 0.029 
0.087 0.019 
2.0 2.9 
o·. 16 1 .6 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/L 
ug/g 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: B0GCM9 

Date Collected: 28-AUG-95 

Matrix:. Sol idWaste 

C-14 13-SEP-95 C-14 LAL-0209 27177 
Ac-228(Ra-2?8) 19-SEP-95 GAMMA SPEC LAL-0064 27296 
Co-58 19-SEP-95 GAMMA SPEC LAL-0064-27296 
Co-60 19-SEP-95 GAMMA SPEC LAL-0064-27296 
Cs-137 19-SEP-95 GAMMA SPEC LAL-0064-27296 
Eu-152 19-SEP-95 GAMMA SPEC LAL-0064-27296 
Eu-154 19-SEP-95 GAMMA SPEC LAL-0064-27296 
Eu-155 19-SEP-95 GAMMA SPEC LAL-0064-27296 
Fe 0 59 19-SEP-95 GAMMA SPEC LAL-0064-27296 
Pb-212 19-SEP-95 GAMMA SPEC LAL-0064-27296 
Pb-214(Ra-226) 19-SEP-95 GAMMA SPEC1 LAL-0064-27296 
Ra-226(GAMMA) 19-SEP-95 GAMMA SPEC' LAL-0064-27296 
Ru-106 '19-SEP-95 GAMMA SPEC LAL-0064-27296 
U-235(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064~27296 
Gross Alpha 19-SEP-95 GR ALP/BETA LAL-0060 27297 
Gross Beta 19-SEP-95 GR ALP/BETA LAL-0060=27297 
Ni-63 25-SEP-95 NI-63 LAL-0224 27695 
Pu-238 18-SEP-95 PU-ISOTOPIC LAL-0108 27298 
Pu-239/40 18-SEP-95 PU-ISOTOPIC LAL-0108-27298 
H-3 20-SEP-95 TRITIUM(H3) LAL-0067-27299 
Uranium 19-SEP-95 U TOTAL KPA (INORG)_27388 

Page8 

150.7 
-0.05 

LAL Sample ID: L5287-14 

Date Received: 07-SEP-95 

Login Nl.lllber: L5287 

7.3 1.5 
0.27 0.54 

-0.039 0.067 0.14 
6.76 0.52 0.069 
1.56 0.20 0.11 
8.44 0.71 0.30 
1.12 0.20 0.57 
0.09 0 .11 0.18 
0.10 0.096 0.30 
0.113 0.094 0.13 
0.26 · 0.11 0.16 
1.9 1.0 1.4 
-0.34 0.54 0.94 
-0.15 0.23 0.38 
15.7 6.3 6.2 
1308.- 70. 5.7 
463. 34. 12. 
0.049 0.043 0.026 
2.01 0.29 0.026 
-5.4 9.5 14. 
3.85 0.20 1. 1 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g. 
pCi/g 
pCi/g 

C pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
ug/g 
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o.,;!I .11:i:; ID ~~)t~~; m t;tw. . lo)~l(;.lo ~,Dffi1 D) z,~ rn ,,,,, I l.~,;ii,11 ~ ~.J
1 1 I lru[t~r~ _ 

1\-C. s l.. 9 3 
National Jfn~titute of ~tanbarb~ & ~ecf}nolog11 ~ 

THIS IS A Fr1G,;;C(:,P'( ,'j,~ ;-;,;;: c:,:;7ii-:CATE 
£tr' ort1•t1•ct.'\'ttJ WHICH IS 2E:NG MAILED TO YOU UNDER 
\!.L,~ Cit ~ SE PARA TE COVER. 

Standard Reference Material 4334E 
Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solution mass 

Solution composition 

Reference time 
(Purification time) 

Radioactivity concentration 

Overall uncertainty 

Radionuclidic impurities 

Half life 

Measuring instrument 

Plutonium-242 

4334E (~) 

Liquid.in flame-sealed NIST 
borosilicate-glass ampoule <1>• 

Approximately 5.8 grams 

Plutonium-242 in 5 mol 0 L·1 nitric acid (2) 

1200 EST, 18 December 1989 

26.37 Bq•g•l • is2.. 94G. 8' C !,) ;; . L· o4 7" e - '- ~ 
1-~e.B ~ 

1.12 percent (J) 

See Table 1 <4> 
• 4-t'3'31e..-~AAt.: 

(3.733 ± 0.012) X 10' years (') 

Two 41ra 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 DECEMBER 1989 <•> 

REIATIVE ACTIVITY AS DEIERMINED BY 
HALF LIFE 

RADIONUCLIDE (YFARS) LINL I NIST 

23SPu 

~ 

2"°Pu 

241Pu 

242J>u 

241Am 

(a) 

(b) 

(c) 

(d) 

SRM4334E 

231Pu + 241Am 

87.74 ± 0.04 (b) <0.000 025 (c) -------

24119 ± 26 (b) 

239Pu + 240pu 239Pu + 240pu 
6570 ± 6 (b) <0,000 005 (C) <0.000 043 (c) 

14.35 ± 0.10 (b) ---- 0.162 ± 0.Q02(la) (d) 

373300 ± 1200 !(b) 1.000 000 1.000 000 

2JIPu + 241 Am 

432.2 ± 0.5 (b) <0.000 025 (c) 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 value 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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1;_:111:~ ii -;~ti U_l~_ ~- f:;u~.-
·l "1~

1 ffl 1J;;1~ , : f 1Jti,1H •\flt m !!i:.ll f 11;,;1: 

68 fLl- 2.42 Notebook No. __ 0_'-_T/_ 
'PROJECT _______________ _ 

INITIAL STANDARD DILUTION RECORD 

Isotope: 

Activity of Standard Received: 

Weight of Standard Received (g): 

· Standard Activity (pCi/g): 
I 

Halflife in Years or Days: 

Reference Date: 

Balance Verification?: 

Diluent Used: 

-- · Standard Information: 

5-8 g LAL I.D. I: _ ____,;____,;_,,_.;:;...._----t 

I 

Pr~e.rs 
IZ/l'o e3 fleeeiYer's Name: ---------=a-----

Data Received: 

Primary Dilution 

NO 

' a: Deea't Correctelstandard Activity (pCi/g): 

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

f'}J.5 

'< e.s 

ml 
-; 

[ 
_j 

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

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

. ~145 Ci/ ---l _...:ii:.,;;...:;_.:.....:.;:;;._ __ ....i;;____,,.__ ___________ ----{ I 

g: Activity of Dilution by Volume (pCi/ml) [e • f]: 

h. Dilution Logbook 1.0. #: 

Prepared By: -Q+::7-· +Q=--1-+-•=1__~--

Reviewed By: __,ffiJ...._ _______ _ 

Purity/Cross Check Performed By: --------

Signed Date 

1- \51 /ml 

Ci/ml 

t:J.f \ ~I 14(c;7 
Preparation Date: o/14/95 

Review Date: b ,. ~ 
Check Date: --------H 

Signed 



- ,,,, 
. , - ~, .:.:, T A 

~ ·--· ~---,---- -----

I - - - -- 51-s• ( 
! y_f 0c-ly 

r ISOTOPES DILUTION RECO . t..J 1 
i ;/, (J7.. PL/tsTt<.. -:;Ate __ ]··.· 
i Secondary/Workin1 I&vel Dilution 

100 
u,1/j AQl./~llJ ~( ~1)\~'i 

i Da~:'=1.}JJ,p Preparer'• Name: /f. U) dhj L- e,S, 
Pipet Check / Balance Wt. Check Done ( v1 

I. Isotope 1:Cs -137 - } 97 .o f C ~-~"9/ 

Diluted Source ID (log#): 1 ( -225-}t/- -3 

A: Source activity: C/!frJ • ~ 3 f PG; /mJ..., /4e44 aJ/lllfuJ. q,s-• R r a 
B: Amount of source transferred: Q . 2. ~ 

C: Total amount of dilution: t/Jo ML 

i 
--' 

! 
_j 

! 

J 

/. 8 8, c. / ~ t ~~ 
...--;:----:-~-=-=:~ .. 2..=====u=={:!:dt'~-J=--1, - I ~g I 17 f e; I~ ' 

Diluted Source ID (log#): 9( -2 25' - fa - f 

E: Source activity: 99H . { 0 fl 7 Ci./ ,rJl 
<i!r•r p aP, 'i•C\::1113 

F: Amount of source transferred: O . 2 ~ 

G: To~ amount of dilution: { CO mJ. 
H: Isotope activity (E*F/G): . , ~f tz ,, Ci,¼,~ , 

Dilution Log Book ID: 92- 3S3 -7/ 

Reviewed by: ff Da~: f/1/ ?"J 
~-i- : ' I ' ·': I 

I i ! '. ' '. ' : ! I ! 

F.ead and J:1:1erstooa t.. 

Date ~Signed 
...,, 1'6 '1!:2 

( Date 



CER'llFICATE OF CAJ,IBRATION 
GAMMA STANDARD SOLUTION 

Radionuclide 

Half We: 

Cs-137 

30.0 ± 0.2 years 

7137 

Customer. LOCKHEED ENGINEERING & SCIENCES Co. 

Cala4oa No.: 

Source No.: 389-21-2 

Dwaiptim of s+tica 
L Malll of IIJiutioa; 
b. Chemical bm: 
c. Carrier ccaaeat: 

d. Demity: 

Pe+w1i-o D z!k--

, __ ,_ 0w-m11 ... 

M t;t o1C,.8ih•i-w 
-

P.O.No.: 06LAB1036 
Refetmce Date: Sepwnba: l 1991 

OJat•ined Radioactivity: 1.002 

4.9523 
CaCI in O. 1 N HCI 
None added 

0.9996 

NOM 

0.202 

Weiped aliquota of tbe autm were !•sayed USUll pllllll8 apectn>mlUY~ 

0.1521 

Uwlaiay of¥ r 
L S)'#elnlric uacenaimy iD imanammt calibntioa: ± I.OS 
b. Randoma:atainayin-y: ±1.111 
c. Radom m:ertainly in weipiq(1): ±0,415 
d. Total uacmtaimy at die 9911 caaficlma: Lm=l: ±2.511 

NIST T L"1-, .., __ ., 
Thia ca1ibaticm i.l impticidy arac.ble to Iba NDIIIII JmtiDM of Slaadw• a Tectenotc>a, 

Noa 

12:00 nr. 

..-. 

JC.V. 

1. N.._. dn - lllra ma "Table of 11oeopea•, SRmdl Bdilim, 111i1111 by V-qilia S. Sbiriey. 
l.lPLpa l_.t 2 ilaNIIT__...IIM'IDCllplOllaa'11ANiltltad . ;gjoimpiicil 

tmclllbilMf •-~J t al•••• bwd m lbe bliml -Y<• Illar NIST calificlliaa.) of~ 
Rarmca 911J Wli (Alia NRC Rqula&ory Guide 4.15) .. 

L10TOfB PllODUCl'S LABORATORIES 
IIOO No.. Ly--. . san.... 
-..-L Olllilaaia 91504 
II 

000164 



Description 

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

Nuclear Radiation Assessment Division 

Calibration Certificate 

l'rinc,galrod,0-.:1-1 Cobalt-GO "•"·•• ( 5 • 2 7 1 ye a rs 

Nominal 1ctn,11y !110 

I s 

! Inane cu, .. ,j 
I ml ,n amc,oule/bollle num1>e•l., __ 2...::;S..;:Q'-"G~--=2'-"------

Measurement Ac11v,1y of principal rad,onuchde 

Useful Life 

~""'" 1111• t<•m ol 1h,1 1oiu11on 

, .. _2 .. 2_..,2 _ ___.! I a a no curi•• I 01 1 .. ·__..c .. o ..... h..,a..,l_t._-_6.....,0._ _____ _ 

a10I00-11'ST-I April 2, 1991 

Activity of daughter 11dionuclide 

_____ ... 11 .. ____ c ... _-__.1 .......... 

efllWN...,...,IIUda 

Total mass of 1hia solution 

APPROX. 5.0 ~, 
Method of measuremen1 

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

The activity of the dilution was .measured using gamma 
-apec:troacopy. 

CB .... lliftt ..... _.....,._,IMSU,V 

I January 2000 

0001.66 



Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

Revised 1 /8,C 

The manufacturer states that actIvI1,es other than 1ha1 -of the principal nuclide 
and of us daughter nuclides. ,I anv. were es1,mated/known 10 be 

l .. j_,_1 _....,__..,.......,.....,. ..... ...__ _________ __,I 'eeqsusatlhtaon .. I ____ %_1 of the· principal act '""'V . • r ') C St ate,.; . . . 

( .. 1_2_1 ___________________ 1 ~~s~a~ht~n j % j of the prrnc1pal act,v11y 

J .. 1_3_> _________________ __,I ~s~a~h,~n I % I of the prrnc1pal ac1Iv11v 

The act1v11y of impurity I 1) is not (2) is not (31 1s not 
included in the quoted figures of the principal activity. 

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

concentration of the principal activity had a standard error (sml not greater than ! lo . 4 2 % I 
(The 99.7% confidence limits are given by t(sml where tis obtained from the student t factor 

for the d~ree of freedom (n-1 )). 

The maximum uncena1nty due to the itssessable systematic errors (dilution. counting. and 

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

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

" I A • 1 % I or I -2 , 1 % I 
the overall uncenainty (often called accuracy) is an estimate of the possible divergence of 

the quoted result from the true value. It is a combination of random error [11sm1] at the 99. 7% 
confidence limits and the worst case estimate of the systematic errors ( + 6 • - o · I 
The overall unc:enainty is therefore calculated on the basis of+ [tlsmJ +6]. - [t(sml •c5] 
and is I +3. S '61. l-3. S %lot the quoted radioaaive concentration. 

This standardization is based on the foHowir,v mumptions of the princioie nuctide. its 

da~hter nuctides and impurities (no allowance for error in these assumptions or the . 

assumption of quoted haJf-life have been inctuded in the statement of accuracy above). 

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

Canter cantenc per gram of solution: 

-l~ micrograms cobalt 
... ~ 

0.1 M HCl 

Preservative: 

Date Cenificate Prepared 

Ac,proval Si;nature 

0001.67 



~ ~ 1(- (J .l..2-.;·-~ ., ··.; 

CERTIFICATE OF CAJJBllATION 
.ALPHA STANDARD SOLUTION 

Radiaaa:lide 
Half Life 
Ca&uoaNo.: 

Am-241 a.oa.: LOCKHEED ENOINEEIUNQ" SCIENCES CL 
P.O.No.: 061JJU245 · 432. 7 ± ,0 . .5 yean 

7241 
311-100-l 

November l 1991 12:00 m. 
Source No.: 

' Dwaipeim of &N· ,_ 
Caor,;ned Reclm;c;vuy: 0. 997 ,.a. 

.. Mui ol lQI~ 

b. Cbmrical farm: 
c. Cllriarcmtent: 

d.Dmti&y: 

ledinie+--Awiw 

Rertioer,;. D a'· 

•--rt C1e¥ii!itf •- • 

M O NI ol C 11 Re 

u , · ·s a1v r 

5.0007 
AmCll ia 0 • .5N HQ 
NCllllllidld 
1.0077 

Nma dst1C11d 

0.1994 

LSy« ;;1WlaililJ•----c:alilnliaa: ±2.0. 
b. ,.,..._----, ia lllllJ: ±0.7• 
C. ..... __, • ,- ..... 1(1): 

cl. TGIII WJt -•, • .. 9911, cmftdece 11¥11: 

NISI' Te •-
nilwlt: ·•;•z •,u "nlf a 1,1r ·i, .. HeeitaelJw:"s ata•--• ..aT, t 

Nalll 

..... 
...., •• a-c:. 

I. N.._dlllwallllafna.,-allllof ..... •.s.. 1 EN , ..... 'JV'qiaiaS.SlidaJ. 
2. IPL p12 i ·, t ••NIST-~-••---- fNilW • tr>_. . . impu:il 

, • ,.,,. ... h al1111:'ida, ..aaalllabliM-,(allarNIITcnftrmni)olSI• I • 
I 2 M t i b (Aa ia NaC lttplaaJ Guidi 4. 15) .. ,· . 

·- llt.. Ks; 1 •llliltL Cefil . .... 
00018'1 



. ' 

Notebook No. 2'JJ 81 

Continued From Page ;.._· __ 

. .. I ' I . .·· 

Secondary/Working l&vel Dilution 

Date: 4A -73 Preparer•, Name: fr -cu c~ 
Pil>f!t Check/ Balance Wt. Check Done ( v") 

Diluted Source ID (log#): Cf{.- 2-2..5"- 6 b - ( · · 

Diluent used: 0 · t; N H C J 

A: Source activity: 2/7°" Jp,., /3 (97N- r pCi I "d- J 
B: Amount of ~urce transferred:. lo· 323 .6"~ 

C: Total amount of diluti~n: /Do · ( O 2 &/ r 
D: Activity of dilution (A*B/C): 2 237 · 1o cip,m( r 
E: Density of Diluent: / ... 0 O /O j / r,cL 

. t F: Activity byvolume (D*E): .· 2 2t.f o ' 14 df rtt I ,J?__ . 
ftW .. . 

Dilution Log Book ID: J2 . 336' - 92. .-- 3.6"3- t /·I 
Reviewed by: · ~ Date: '/ (7 /?3 

6"--li-'13 
Date 



Description 

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

·,, Nuclear Radiation Assessment Division 

Calibration Certificate 

Z:.. • .;i s;31'1"' 

AC.S~~I 
Kl'-) 

,c-

,.,....,,.,.,,..,,._..,.I S tron ti um-9 O H•
11 ·••••I 28 6 vears . . 

_2 7_! . I nano curo., ! 
..__s __ ... l ml"' ·-•e✓-lle ......... , ___ 9_4_0_0_3_-_l _____ ... 

Measurement Activi1y of principal radionuclide 

Useful Life 

AclMly - ..... ef this ·--

( 5. 40 ! l nano cu, .. ,,., I Strontium-90 

.,o•oo ........ ~r-1 April 1, 1994 

Activity of daiughtar radionuclide 

..._,_5 ..,• _,4.;;.0 __ 1 I nana--1 P• 1'8 "' 

., , ... ._... • ....-.. I Yttrium-90 

Total mass of this sohltion 

I Approximately 5 • 0 ·-I 
The activity of the primary solution was measured 
by liquid scintillation counting. 

The activity of the dil~tion was measured by 
liquid scintillation counting. 

~ hell liwe9 sillca ii wn -•"Wd ti\- £MSl-lV 

I August 1994 

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

000186 
C J 7--, 1 C,c 



Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

Revised 1 /84 

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

1(1) I less than I 
equal to % I of the principal activity 

1121 I less than ( 
equal to % I of the principal activity 

1(31 I less than I 
equal to % I of the principal activity 

The activity of impurity (11 is not (21 is not (31 is not 
induded in the quoted figures of the principal activity. 

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

concentration of the principal activity had a auindard error (smJ not grnter than t I o • 1 % I 
(The 99. ~ confidence limits are given by t(smJ where t is oblained from the student t factor 
for the degrN of frNdom (n-11J. 

The maximum uncertainty due to the usnuble systematic errors (dilution. couming, ~ 
known uncertainty of th• atandardJ is obtained by the MPlfate arithmetic summation of the 
positive and negative systematic error ( + & - & • ). These have been estimated not to ~ 

1•3.s "'°' 1-3.s "' 
the overall uncertainty (often called accuracy) is an Ntimate of the poaibte divergence of 

the quoted result from the true value. It ia • combination of random error [tesmij at the 99.7% 
confidence limits and the worn cue estimate of ma IYICematic erron c + i . - c\ • I 
The 0¥erllH uncertainty is therefore cak:ulated on the buia of + [tCaml +c1]. - [tCsmJ +63 
and is I+ 4 • O "I. 1- 4 • O "I of the quocad radiolaiw concancration. 

This mndardization is bned on· the following •-umptions of tha principle nudide, its 
daughter nudida and Impurities (no allowance for error in theN _,mCMions or the 
aDumption of quoted half-life haw been induded in tM ltltemenl of accuracy •bowel. 

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

Clnilr mntent ,-r gram of solution: 

30 microgr&ms strontium 

Preservative: 

Oat• Certificate Prepared 

Approval Signature 

Other components: 

0.1 M HCl 



!!~JECT __ j_. _('_-~·1P~· _·_·-,-----'---------'-
Notebook No: 0 lk14= 

. Con.tinued From Page __ _ 

INITIALa:STANDARD DILUTION RECORD 

, Standard• lnformatron: 

Isotope: - 0 Vendor: 

Activity of Standard Received: ~ uCi 

Weight of Standard Received (g): !5 .o g LAL 1.0. #: 

Standard Activity (pCi/g): 

Halflife in Years or Days: - I 
Reference Date: ,..-j ... (~q Receiver's Name: _ __,_ _______ -t 

Date Received: 

.Primary Dilution 

Balance Verification?: 

Diluent Used: . O·lt1JG\ 
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 • b / c ]: 

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

g: Activity of Dilution by Volume (pCi/mll [e • f]: 

/((OJ. pCi/ 

g 

ml 

!531· 
/ml 

h. Dilution.Logbook 1.D. #: Cf '-'-/7/i> 

Prepared By: ~ .· lLJ Dly Preparation Date: 6 ,, j !;'" ' q c.\: 
\_,. Reviewed By: .%<-~ . · · Review Date: __ <;,_/_3_0...,1/_J_'-/ __ 

Purity/Cross Check~rformed. By: · Check Date: _______ _ 

. ,.. ~-... : 

0(>"0188 
Signed Date Signed Date 



.-

I I 

C-14 Radionuclide 
Half Life: 

' ' 
5730 ±.~~ years 

Catalog No.: 
Source No.: 

7014 

407.:124-2 

Description of Solution 
a. Mass of solution: 5.0242 

Customer: 
P.O.No.: 

LOCKHEED ENVIRONMENT AL 
06LAB2959 

Reference Date: November 15 1992 

Contained Radioactivity: 1.093 

Contained Radioactivity: 40.4 

12:00 PST. 

µCi. 

kBq 

gnms. 

b. Chemical fonn: 
c. Carrier content: 

d_. Density: 

Bcnzoic Acid Carboxy-C-14 in 0.lN NaOH 
· None added 

Radioimpurities 

Radioactive Daughters 

Radionuclide Concentration 

Method of Calibration 

1.002 

None detected 

None 

0.218 

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

Uncertainty of Measurement 
a. Systematic uncertainty in insUumenl c:ahbration: 
b. Random uncertainty in assay: 
c. Random uncertainty in weighing(s): 

d. Total uncertainty at the 99% confidence level: 

NIST Traceability 

±1.8% 
±0.5% 

±1.0% 
±2.2% 

wm1@2ooc. 

.. 

µCi/g. 

This calibration is implicitly traceable to the National lnstitu!e of Standards and Technology. 
Notes I 

1. Nuclear data wJre taken from "Table of Radioactive Isotopes•, edited by Virginia S. Shirley, 1986. 
2. IPL participates in an NIST meamremem assurance program to establish and maintain implicit 

traceability for a DUDlber of nuclides, based on the blind assay(and later NIST certification) of 
Staodanl llelience Materials (As in NR.C R.egulatmy Guide 4.15). 

ISQTOPE PRODUCTS LABORATORIES 
1800 North ICeyltoae Street 
Burbank. Califonia 91504 
(818) 843 - 7000 

QUALITY CONTROL 

NN- 17,I 17'1 'L 

Date Signed 

• 

000204 
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i~oiebook No. 1 1 ] 

ISOTOPE WEIGHT DILUTION RECORD 

Isotope: C - I i 
Total Recei~ed Activity: i . o C., ~ µ... L ·• 

Wt. Received: __ s_,_u_:l.._ .. , ____ g 

,-
Vendor: _ _.;;: ......... =I ;;.__.ieL...-,_L ____ _ 

Vendor ID: "re 7 - / ;i '-f - J__, 

NIST Traceab~ Cert. # 

Reference Date: Activity in Units/g: • .:lt 15 ~ c.. ·• / 0 
Activity converted (dpm/g): 4 'if .'.l . 'f S 1 dpm/g Receive Date: t\ / i 8 le, L 

I 

Halflife (Yrs or days) t½ • 5'7 3 r::. .r :±~ ~ • ~- Receiv~~~ Na~e~ -:! ; =, ~i .- ... 1 c~ 

PRIMARY DILUTION; Balance wt. check done ,_7 . 
a: Source activity: 4 ~ 1 , 15 :! 

' 
dpm/g • (if t Mt • < 1 OOyr decay to prop. d11tel 

b: Wt. of Source transfered: · 4 . 9 0 9 S l g 

Diluent used: ____ oa.-..'· .... I .... N_, _O._.._\:l-......_ ______ _ 

c: Total diluted weight: __ ....._i -'-I -{Q __ ,_s---"'3 _______ g 

d: Activity of dffutian (a•b/ci: __ ;l~_o...,j .... 3-t.f ........ 7 ____ dpm/g :t. ;2._ ::2.. ~11. 

e: Calculated density of solution: ___ .£,} ..... ,..c...,s;_.1 ____ g/mL 14M HNo, • 1.1294 :t .0001 g/mU 

f: Activity by volume ~ (d•e): ___ .;t,"""· ._Q--+-i _3 ____ 8_8 ______ dpm/mL 

'.:\ 3 - ::i 14- d-!> - \ /' Dilution Log Book 10: LI\ i.... -

Preparation Date: i c / ::::L., / Cf ".=I Preparer's Name. -~ · ----+,-------

SECONDARY OR WORKING LEVEL DILUTION Balance wt, check done fi 7 I , • 

a: Source activity: ___________ .,.... __ dpm/g • (if t Mt • < 1 OOyr decay to prep. datel 

c: Total dluted weight: 

___________ dpm/g 

. __________ g/ml (4M HN~ • 1.1294 :t .0007 g/rnl) 

___________ dpm/mL 

Dilution Log Book ID: _____________ _ 

i 0h,1~ ; l 
0 ... 

000205 ------------ Date 



INITIAL STANDARD DILUTION RECORD 

·· ... ···· · Standard Information: 

Isotope: C-14 Vendor: Isotope Product 

Activity of Standard Received: 1.09 uCi Vendor 1.0. # ___ ____,;. ___ ...., 
Weight of Standard Received (g): 5.0242 g LAL 1.0. #: -----=---...., AA0114 

Standard Activity (pCi/g): 2.17E + 05 Ci/ NIST Traceable 7 .....;;;~..;;;...;....;;..;;-i;;..;~~...., 
Yes 

Halflife in Years or Days: 5730 rs Certificate #: ____ _._ __ ... 407-124-2 

Reference Date: 11 /15/92 Preparer's Name: ___ ..;_..;..... __ ... Mark Young 

Date Received: 1 1 /1 8/92 

Balance Verification?: Yes ______ _.;;..;;...._ ______ _ 
Diluent Used: 0.1 N NaOH ___ ..;;.;..;;....;..;....;..;.;;;.;;;..;. _______ _ 
a: Decay Corrected Standard Activity (pCi/g): 2.17E + 05 pCi/g 

b: Weight of the Source Transferred (g): 4.90951 g 

c: Total diluted weight (g): 116.53 g · 

d: Total Diluted Volume (ml) 116.3 ml 

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

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

g: Activtty of Dilution by Volume (pCi/ml) [e • fl: 

h. Dilution Logbook 1.0. I: 

Prepared By: --------
Reviewed By: --------

Purity/Cross Check Performed By: --------

9.139E + 03 pCi/g 

1.0020 g/ml 

9.157E+03 pCi/ml 

LAL-93-047-4-23-1 

Preparation Date: 10/27/93 -------
Review Date: -------
Check Date: -------

000206 



SECONDARY/WORKING LEVEL 
STANDARD ·DILUTION RECORD 

I, 

<• Dlution Source Information ·. 

Isotope: C-14 

Parent Barcode Number AA0114 

Vendor or Certificate I.D. # of Parent Standard: 407-124-2 

Diluted Source Logbook I. D. #: LAL-93-0474-23-1 

Balance Verification?: Yes 

Diluent Used: 0.1 N NaOH 

•Diluent: Nanopure w/ 1 mg/ml formaldehyde 

*Density of diluent (g/ml): 

a: Parent Specific Activity: 

b: Amount of Source Transferred: 

c: Total amount of Dilution: 

d: Total Volume of Dilution: 

e: Activity of Dilution [a • b / c]: 

f: Activity of Dilution (a • b / d): 

Dilution Logboak 1.0. I: 

1.0006 g/ml 

9.14E+03 pCi/g 

0.70 g 

250.14 g 

250 ml 

2.57E+01 pCi/g 

2.58E+01 pCi/ml 

LAL-9•-0677-18-1 

Prepared By: Agnes Wong Preparation Date: 11 /19/94 

Preparer Signature: 

Reviewed By: . Review Date: 

Reviewer Signature: 
•If the diluent remaina unchanged from the diluent used for the dilution source, then II weight dilution of a volume unit source 

can be performed without a density conversion. If the diluent changes, 11 weighted proportion density conversion is necessary. 

000207 



Isotope: 

Parent Barcode Number 

SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

Dilution Source Information 

C- ttt 

Vendor or Certificate 1.0. # of Parent Standard: 

Diluted Source Logbook 1.0. #: °f 3 -lf-7¢ - J 3- I 
Balance Verification?: 

Diluent Used: 

Dilution 

•Diluent: _hJ __ r~-f>U!...a...',.L-_W_~_,k,v __ w_U.. _____ lt1-__ tz_h4_., t"',.JJ, ,, ,.i 
""G" I T0

' . J 
•Density of diluent lg/mil: rJ/A g/ml 

1 4 

i r.1.7 -, 'I ')~ ... ,,_ 1!-'t-'l_;"' () 
a: Parent Specific Activity: ~ '2 ____ D('-c,_,"""-"-5_J_o_" __ ........._.,e_';_,tg..._+IJ_G:~_..tt ... V-__ _ r l 
b: Amount of Source Transferred: 

c: Total amount of Dilution: 

d: Total Volume of Dilution: 

e: Activity of Dilution [a • b / cl: 

f: Activity of Dilution (a • b / d): 

Dilution Logbook 1.0. I: 

0,?a 1~ 

tJ IA 
I 

rxq; ·Io 

g 

g 

ml 

pCi/g 

pCi/ml 

Preparation Date: Prepared By: ~ Wot 
Rev;ewed By: ~· jlt;L:., Rev;ew Date: 12/fl• / 1• 

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

can be performed without a density conversion. If the diluent changes, 11 weighted proportion density conversion is necessary. 

000208 



AinL2frt!r~l.,ltiil c..s· l'tU~t:IJUUI\ 1,..0, I....)(~-• 13 

PROJECT G...-~.s Continued From Page 
·u . ,. 

I I I I I I I I ' I 

SECONDARY /WORKING LEVEL - . ·. 
,· 

....;,_,.. SirANDARD DILUTION RECORD 

- ;: ; 

- Dilution Source Information 

-
- Isotope: Atvz-2<1I A:n~ Sv:</-90 
- AJ. ao 30. Parent Barcode Number A/lo o't', · 
- Z Pt- :J ,''E: -/vu_ I ..,,- 2</{ . 

- Vendor or Certificate 1.D. # of Parent Standard: Sll'-'f.-1~ N..J:..sr .S~f"( t.{'l l'l C. 

A,.,, -z ", 'i I -o 2.2-s--<o 0::,-/ -- Diluted Source logbook I.D. #: S,.'t-'t., 2c_ ( - l.J "J..,.2 'S"- 3..:J - 2-

- ¼~ Balance Verification?: -
- Diluent Used: 6, I I\) /ftU0:1 

-
Dilution 

-
l/1"''3- S~(Mo,)).J-•Diluent: 0, JN I/ND3 ~ --- •Density of diluent (g/ml): NA 

A,.,-2'{1 9U~fd:/Jt.L -
a: Parent Specific Activity: 5,. - 9 0 (, 0 C) ~ src.-/4 l... ,i-,_ 1/1/q 0 - Avtr --i "'l 0, .,... L - b: Amount of Source Transferred: .f ,,..-qo :o,( ...g-.-.iL 

- ~{_ 
c: Total amount of Dilution: 500 ~ 

-
d: Total Volume of Dilution: s::oo "" L -

-- e: Activity of Dilution [a•btcl: /JA 
'1,?I f i!;/,-.L - A-.-2"'' 

u,/90 f: Activity of Dilution (a • bl d): v '{- C/o 11 pCI~ f\/\J - --- Dilution Logbook I.D: #: 'l.~ - ] 2 I - l 3 - l 
,__.. 

: .. 
-

. ~~ 1/2. 3 /95' i Prepared By: Preparation Date: -
g;p,, 1H £ - Reviewed By: Review Date: BLz4-/95 

' ..-- ;:, ' 

"If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source 
- can be performed without a density conversion: If the diluent changes, a weighted proportion _density conversion is necessary, I 

I I I I I I I I I . I .. , I I I I I I I T -·, I I r 

Read and Understood By 

000209 
Signed Date Signed Date 

' 



CERTll1CATE OF CAIJBRATION 
ALPHA STANDARD SOLUTION 

Radionuclide Am-241 Customer: LOCKHEED ENCilNEER!NG & SCIENCES Co. 
Half Llfe: ,' 432. 7 ± 0.5 years 

Ca&aloa No.: . 7241 
Source No.: , 381-100-l 

o.:riptiaa of Sobarice 
a. M111 of 10lucicm: 
b. OlemicaUorm: 
c. Carrier con,,.,,. 
d..Demicy: 

Recw;;-,.-itia 

RIChWti"'ID Dzil R 

, ___ tich 0-,e,f • kw 

M,6rwl alOtll • i..e 

Uwl. ry olM P 

P.O.No.: 061.ABl:245 
Reference Dare: November 1 199 l 
C'oar,iued ludiOICtivity: 0. 997 

5.0007 
AmC13 ia 0.5N HCl 

Noae.W 
1.0077 

0.1994 

L Sy,temeric um:ea1lia&y ill Ullb1lmllll calibn&ioa: ±2.015 
b. Ruaclom UDCeNUl&y ill uay: ±0.715 
c. Random~ ia weipiq(,1): ±0,015 
d. TOG! rmwn&y a Iba 99S confidrnce lfla: ±2. 7'9 

NI.ff Tmc t i'ff 
nm calibllllliaa ii implicidy ncabla tom. Naiaall Inetine1e of S...... ad Tedlaoloo, 

Halla 

12:00 PST. 

,.a. 

l. Nuclear dlaa W1111 llkaa &aa·"Table of 11o&opa•, SeYmdl Ediaiaa,, edmd bJ Virplia S. SmrieJ. 
2. IPL panicilJIIII ill• NIST........,.... •-lnDCe propam &o oabtililll wl owmu;n impl.ic:iC 

trec:eebi!ity far a_..,_ of auclia, bwill aa lbl bliad -y(llld IIMr NlST Clfli.fiAliola) of Staadani 
Lf1 ~...,.__(AliaNRC ReplatcryGuide4.l5) 

00021.0 



THIS IS A PHOTOCOPY OF THE CERTIFICATE 
WHICH 1S BEING MAJLEO TO YOU UNDER 
SEPARATE COVER. 

National ,lln~titute of i,tanbarbsr &: 'Qrec~nologp 

<ltertif icate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solution composition 

Radioactivity concentratioa 

Reference time 

Overall uncertainty 

Photon~mitting impuritia 

Alpha".particle-emittin1 impurities 

Half life 

Meaauring instrument 

Strontium-90 

4919-0 

Solution in NIST borolilicate-glaa ampoule (l)• 

Strontium-90 plus yttrium-90 plus apprmimaaeiy 
95 l'I each of DOD-ndioactne strontium 11111 . 
yttrium per anm ~ t~ bydrochloric 111:ijl <2> 

AppnmmatelJ 5.o ana 

4.514 z to' Bq .-' 

1200 EST Aupll l, 19,90 

1.0S percent cs, 

None omened <4> 

4,rlJ liquid«intillatioa counter 

This standard reference material wa prepuat in the Center rm Radiation ~ loomn1 Radiation 
Division, Radioactivity Group, Dale D. Hoppes, Group Leader. . 

Gaithersburg, MD 20899 
· -ruary, 1991 

William P. Reed, Acting Olief 
Offia: of Standard Reference Materials 

*Notes on back 

000212 



Notebook No. BS 3 
Continued From Page __ _ 

ISOTOPE VOLUME DILUTION RECORD 

Secondary/ Working Level Dilution: 

Ni-G3 

Date: ? -3 o - 'f ~ 

Pipet check done ~) 

Preparer's Name. Jt • . w~ 

Diluted Source ID (log #): Lit L- 'iZ -353 - 52 -2-

A: Source activity: ~ 2 ~ ·G dpm/ml * (if t ½ < 1 00yr, decay to prep date) 

B: Vol. of source transfered: ____ L(.:,__ ____ ml ) 

C: Total Vol. of Dilution =-----=('--oo---=----- ml 

Diluent used: 0 . [ H H C,, f 

D: Activity by volume A*B/C: __ 3_3_·...;../-=-! ____ dpm/ml 

Dilution log Book ID: lfiL -1 Z -353 - 7t -\ 
Reviewed __ by: ___ ·'\~~--.i.--_,_,_ __ Date: 3 l?o/r3 

I J 

Read and Understood By 

Signed 6 
. 5;. 3o -,~ 

Date Date 



nm:r 

52, 

PROJECT 
~ b3 JU ·. /1 · Notebo::t~~~d F~::ge __ _ 

. . 'l>lf ,:, ti'-,•:>:·;::•~:_·_. --------.--r---r--,,..~--r--, 
ISOTOPE; WEIGHT Dl[.UflON RECORD 

lsotop.e: Ni- "?::, Vendor:; r u t..r~ f?.oL...,,h, :Jr1c., Reference Date: '1- Is - 'f;),., 

Total Activity: l81Ke,~·
0

",...t:~endor I~: LJ01- 14 Receive Date: 1-11- 10.,r~ 

Total wt.(g) 5:-•o~ NIST traceabl~ Cert. # {mfli"; t t½ / oo. I 'Ir: • ,AA.ct, I I\ 
0 ~/ . ' 

Activity UNITS/g ,g<\'.!>,e:t..Jd ---converted to dpm/g )., ')..o4J'J,.'/,./O Receiver's Name: .r.-..,.0 ,r'/,. 
UN C-11.-4-\-.,_·,..1\-~ :r '3. ± ..,. . 

PRIMARY DILUTION: 

Data: ;J/,J/1i. Prepatfir's Name. 'l:r~~ 
a: Decay corrected activity: ~ l o 3 ~ X / 0 dpm/g ( • if < 1 OOyr decay correct to prep. date) 

b: Wt. of Volumetric: __ N_A. _____ --,-- g 

c: Wt. Volumetric + source:._~_~ _______ g 

d: Wt of source transfered (c-b): S:, 0 la4:I D g Diluent: 0 , I f!\ t\: c.__ \ 

e: Total wt. @ 100 ml mark: C/ '1 e 8 $ g 

~ -:t ~.{7. 
f: Activity of dilution (a•dte-b): [c I I]~ B ~ /() dpm/g -------

~ qq 'i'S - t-1 .. t,....( •r~--••u .• ..,~;ta ~ 11,sJ. 

g:Density(g/ml)=(e-b/100ml): ..&9'1b,- -f .... 'T\ Cvt:f-.-,.._\:_ At.t-tfr--J _-:!385y"1\L. 
· h: Activity by volume = (f•g) /, / / '2 XI O 

5 
dpm/ml :t 3. <{ '9'.-, ·" 

Dilution Log Book ID: kA l - 9 l - 3 S 3 - S :l. -1 · 

------------------------
Working Level Dilution: ( 

D 'U " -l>/1:1 'l . fr\ ~ t...,. t. . .k .... ate::JrJ J.? Preparer's Name. 'H I/ __ ......., ......... ____ ...._Jd 

· A: Decay corrected activity: /-/( 73 £ °l(05'" dpm/g (from f: above) 

B: Wt of source transfered: / o · 1 ~ 7 Co g Diluent: D. I 1'l tl:C... I · 
C: Total weight of Dilution: 'l'>. { 1 fu /l,/, 01 g · 

D: Activity of dilution A •e,c:. _____ ~ __ 2:>_o_· ...... ~ ___ -t._3_. 4_'1° dpm/g 

E: Density of Diluent: '-="" f'r•"'- ~- o..t,-a,vt., 
____ .. _,Cf'"""9"""8_5" ______ . _ g/m-C 4 M HN03 = 1.1294 ± .0007 g/mL 

F: Activity by Volume = o·e · K "9.(p dpm/ml -.t 3-t7o 

Dilution Log Book ID: L. !\;L -1 ~ - 3 S ~- Sl...;. .;)._ 

· Read and Understood By 

i.t 2 ~I '13 ~~ 
Signed 

000230 
;L/rF>/13 

Date · Date 



AAO\l l 

Radionuclide 
Half Life: 

CERTIFICATE OF CALIBRATION 
' . ' ' -· 

BETA STANDARD SOLUTION 
. )•::'. 

. Ni-63 
100.l ± 2.0 years 

•I 

Customer: 
P.O.No.: 

LOCKHEED ENVIRON . 
06LAB2694 

Catalog No.: :;11063 
: '\'; 

Source No.: , 407-74 
! !: 

Reference Date: September 15 1992 
Contained Radioactivity: 5.06 
Contained Radioactivity: 187.3 

12:00 PST. 

µCi. 

kBq 

Description of Solution 
· a. Mass of solution: S.1008 grams. 

b. Chemical form: .. 

c. Carrier content: 

d. Density: 

NiC12 in 0. lN HCl 

None added 
0.9996 g/ml @ 20°C. 

Radioimpurities 

Radioactive Daughters 

Radionuclide Concentration 

Method of Calibration 

None detected 

, None 

0.993 

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

Uncertainty of Measurement 
a. Systematic uncertainty in instrument calibration: 
b. Random uncertainty in assay: 
c. Random uncertainty in weighing(s): 

d. Total uncertainty at the 99% confidence level: 

NIST Traceability 

±1.1% 
±2.3% · 

±0.0% 
±3.4% 

This calibration is implicitly tra~ble to the National Institute of Standards and Technology. 
Notes 

µCi/g. 

1. Nuclear data were taken from "Table of Radioactive Isotopes", edited by Virginia S. Shirley, 1986. 
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit 

traceability for a number ofnuclides, based on t,he blind assay(and later NIST certification) of 
Standard Reference Materials (As in NRC Regulatory Guide 4.15). _ 

ISOTOPE PRODUCTS LABORATORIES 
1800 No. Keystone Street., 
Burbank, California 91504 
818 843 - 7000 

QUALITY CONTROL 

5tf. 11 /'f9L 
Date Signed 

000231. 



Description 

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

Nuclear Radiation Assessment Division 
':~ 

Calibration Certificate 

--·"·"'· -.. 

,,iN:i&,al rad~-d.S. I Tri ti um ( H-3) I Hall-1,l•l 12.43 years 

Nominal ac,ivity 111 a 

I s 
11 nanocu. .. ,j 
I ffll in •-ule/bonlc nu-•l.__.;:::2_,,G:....;Q:..G __ --=l'------..J 

Measurement Activi1y of princip•I radionuclide · 

Useful Ult 

I?, q II cv•iesfotLT 't' '--"-lo-'----' na oo . .._ ...... _ _.r ... 1..,_.._, ... u ... m..._ ______ _ 

•• 0400 ~ l'ST -1 June 3 , 19 9 2 

Adivity of d•ughter radionuclide 

-ti .. ____ c,,,_ .. _ •• 1 ,., ., .... 
of lhe Nuvt,c• 'Wdlde I._ __________ _ 

Total mass of this 1olution 

I APPROX, 5.0 
Me1hod of measuremenc · · 

The activity of the primary solution and this 
dilution were measured by liquid scintillation 
counting. 
Counting efficiencies for both standardizations 

.. were determined by counting solutions directly 
~traceable to the National Institute of Standards 
-~•Technology (NIST). 

~ NII '"91 liftca ii wN eOleifted 1Pr (MSL-LY 

becember 1999 

000247 



r:- ' --~-.' 0 ' • ,4; • ;• • . ~ I l ·, ) ·- I 
····· - '------1.; u 

Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Soluuion 

Remarks 

. - . 

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

I (11 none I less than I 
equal to % I of the princip~I activity 

(,21 I less than I 
equal to % I of the principal activity 

1(3) I less than I 
equal to % I of the principal activity 

The activity of impurity (11 is not (21 is not (3) is not 
included in the quoted figures of the principal activity. 

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

concentration of the principal activity had a standard error (sm) not greater than ! I O • 4 % I 
(The 99.7% confidence limits are given by t(sm) where tis obtained from the student t factor 
for the degree of freedom (n-1 )I. 

The maximum uncen~inty due to the assessable systematic errors (dilution. counting. and 
known uncertainty of the standard) is obtained by the separate arithmetic summation of the 
positive and negative systematic error ( + & - 8 • ). These have been estimated not to exceed 

I + 2 • 9 % I or I -2 • 9 % I 
the overall uncenainty (often called accuracy) is an estimate of the possible divergence of 
the quoted result from the true value. It is a combination of random error (t(sml] at the 99. 7% 
confidence limits and the worst case estimate of the systematic errors ( +o. -c5 • ) 
The overall uncertainty is therefore calculated on the basis of + [t(sm) +o]. - [t(sm) +c5] 
and is I+ 4 , 3 "' · (- 4 , 3 % I of the quoted radioactkle concentration. 

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

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

Carrier content per gram of solution: 

100 percent H2o 

Preservative: 

Date Certificate Prepared 

Approval Signature 

Other components: 

Barium less than o.og4 perc 
Lead less than 3xlo- perce 



~ . _, 

U.S. DEPARTMENT OF COMMERCE 
National Institute of Standards & Technology 

Gattheraburg, MD 20899 

REPORT OF TRACEABILITY 

U.S. Environmental Protection Agency 
Environmental Monitoring Systems Laboratory 

Las Vegas, Nevada 

Radionuclide 

Source identification 

Source description 

Source mass 

Source composition 

Reference time 

NIST DATA 

Hydrogen-3 

2606-1, prepared by EMSL 

Liquid in 5-mL flame-sealed glass ampoule 

Approximately 5.0 grams 

Hydrogen-3_ iri water 

0700 EST June 3, 1992 

Radioactivity concentration 810.5 Bq g·1 

EMSL DATA 

810,3 Bq g·l 

Expanded uncenainty 0.64 percent <U>• 

Photon-emitting impurities None observed <4> 

Measuring instrument 4.,,.13 liquid-scintillation counters 
calibrated with SRM 4926D 

Half life 12.43 ± 0.05 years <S) 

4.3 percent Cl> 

None observed 

Liquid-scintillation 
counting 

Difference from NIST --0.05 percent <6) 

"'E:. :--: 
.:..~~ ;" 

~ ... 

Gaithersburg, MD 20899 
January 1994 

For the Dir~or, 

J.M. Robin Hutchinso~ Acting Group Leader 
Radioactivity Group 
Physics Laboratory 

•Notes on next page 
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--- .. 

NOTES 

<1> The uncertainty analysis methodology and nomenclature used for the reported 
uncertainties are based on uniform NIST guidelines and are compatible with those 
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor 
and C.E. Kuyatt, NIST Technical Note 1129 (1993)). 

<2> The combined standard uncertainty, uc = 0.32 percent, is the quadratic combination of 

(3) 

(4) 

. the standard deviation (or;standard deviation of the mean where appropriate), or 
approximations thereof, for the following com_ponent uncertainties: · · 

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

b) gravimetric , 
:c) calibration of SRM 49260 
d) background 

. e) half life 

0.11 percent 
0.05 percent 
0.29 percent 
0.00 percent -
0.03 percent 

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying uc 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 ~nd 2700 keV. 

-
<5> Unte~, M.P .. Coursey, B.M., Schima, FJ., and Mann, W.B., Int. J. Appl. Radiat. 

· mb Jt.-611 (1980). - · 

<'> This result demonstrates the traceability of EMSL to NIST, for this measurement, to 
within five percent as specified in the appen~ Traceability Studies. of the EPA-NIST 
interagency agreement of April 1976, as amended. · 

For funher information call Larty Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539. 
. . 
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· ;6 i~'Hq~'· IS., ll · 
pAOJECT __ _.,;.# __ ~~?'--1_·_·_~~-:~r-~-~-··_~·_'_·· _____ _ 

Notebook No.· 012 I 
Continued From Pag: t//t 

INITIAL STANDARD DILUTION RECORD 

Standard Information: . 

Isotope: ~:- 3 Vendor: 

Activity of Standard Received: • 11 uCi Yv11(i5 

Weight of Standard Received (g): 5 ----
Standard Activity (pCi/g): 2. 

Halflife in Years or Days: rz.. yrs Certificate #: 

Reference Date: 00 ~ J n-- Receiver's Name: 

Date Received: 

Primary Dilution ·, , · 

Balance Verification 7: 

Diluent Used: 

\ 
Decay Corrected Standard Activity (pCi/g): 

Weight of the Source Transferred (g): 

c: Total diluted. weight (g): 

d: Total Diluted Volume (ml) 

tfA 

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

, f: ~ Density of Solution (g/ml) [c / di: 

g: Activity of Dilution by Volume (pCUml) [e • fl: 

J 

, q77 7 

Ci/ 

/ml 

h. Dilution logbook 1.0. #: C.?vv~ (.,A,-L-'15-0'72- -

Uo 

e.s 

- 1 

~ , 0- 'fllv_J{_ ' 
Prepared By: --swk.L;s. t1,GY~P/eparat~on Date: --iz/~7+/.w,~5'-----
. . I~- e~v · 

Reviewed By: ~ }tl:[:. _ Review Data: __ y.,._,.7_,/..,'.J.5"""...__ __ _ 

Purity/Cross· Check Performed By:________ Check Date: _______ _ 

Signed Date CJ) s-]s-hr Signed 

1 



· 1 
70 1--.Jotebook No. ----
PROJECT ________ -,-____ _ Continued From Page -----

. . ~ ' 

. SECONDARY /WORKING ~I:'/! .. ,, 
---, 

· STANDARD DILUTION RECORD ' 

Dilution Source Information 

Isotope: 

Parent Barcode Number 

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

Diluted Source Logbook I.D .• #: Cf'S-07.2/-! 

· Balance Verification?: 

Diluent Used: 

========================================;i ·-··--·-

·Diluent: 

• Density of diluent (g/ml): 

a: Parent Specific Activity: 

b: Amount of Source Transferred: 

c: Total amount of Dilution: 

d: Total Volume of Dilution:· 

e: Activity of Dilution [a • b /_cl: 

f: Activity of Dilution (a • b / d): 

Dilution Logbook 1.0. #: 

Prepared By: 

Reviewed By: 

Dilution 

· / g/ml 

:ti z 0 pCi/g 

/C.o g 

Io o g 

/ oo ml 

pCi/g 

pCi/ml· 0-,., 

9l/-0(77-1il 

Preparation Date: 

Review Date: 

,/-;.1/20 

~/z:;s/95 
• 

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

can be performed without a density conversion. If the diluent changes, a weighted ptoportion density conversion is necessary, 

nea<J ana Unoet'stooa tsy 

Signed Date Signed Date 
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U.S. Environmental Protection Agency 
Environmental Monitoring Systems usboratory-Las Vegas 

Nuclear Radiation Assessment Division 

Calibration Certificate 

I\-_,,, - ' ' 

Description 
P'rincipat , •d~nudide ( Tritium ( H - 3 ) I H•ll-1,lel 12. 4 3 years 

Nominal activity 

NOffiinal wolume 

h10 
I s 

! I nano curie, j 

I ml in amc,oule/bollle numbe;(a.....:2:..:G~Q=-=G'---l=-----,---~ 

Measurement Activity of princip.il radionuclide 

Useful Ufe 

Activity pe, g,am ol 11\is solution 

I,_ .... 2 .... J--...9_~1 I nano curies I ol L T • • • 
. P t 1 mn 

a, 0400 'j'• PST on) June 3 , 19 9 2 

Activity of daughter radionuclide 

The principal Klivily -• accompanied •• ,,.. quo1ed 1ime by 

______ II., ____ c_.,._;._•_.J Pet gram 

ol 1"8 de119h1er nuclide ·(._ ___________ _ 

Total m• ss of this solution 

I APPROX. 5.0 
Melhod of measurement ·. 

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

Counting efficiencies for both standardizations 
were determined by counting solutions directly 
traceable to the National Institute of Standards 
& Technology (NIST). 

0 haK IMI• •i,,ce ii was olllained by EMSl-lV 

becember 1999 · I 
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U.S. DEPARTMENT OF COMMERCE 
National Institute of Standards & Technology 

· Gaithersburg, MD 20899 

~EPORT OF TRACEABILITY 
. ,~ 
.. , U.S. Environmental Protection Agency 
Environmental Monitoring Systems Laboratory 

Las Vegas, Nevada 

Radionuclide 

Source identification 

Source description 

Source mass 

Source composition 

Reference time 

NIST DATA 

Hydrogen-3 

2606-1, prepared by EMSL 

Liquid in 5-mL flame-sealed glass ampoule 

Approximately 5.0 grams 

Hydrogen-3. iri water 

0700 EST June 3, 1992 

Radioactivity concentration 810.5 Bq g·1 

EMSL DATA 

810.3 Bq g·l 

Expanded uncertainty 0.64 percent <t.2>• 

Photon-emitting impurities None observed <4> 

Measuring instrument 41r/3 liquid-scintillation counters 
calibrated with SRM 49260 

Half life 12.43 ± 0.05 years (S) 

4.3 percent <3> 

None observed 

Liquid-scintillation 
counting 

Difference from NIST -0.05 percent <6> 

Gaithersburg, MD 20899 
January 1994 

For the Director, 

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

•Notes on next page 

000254 



PROJECT __ _;_#...;__~_;3;:__· 9_~,_·1_3_~~-:~_i~_i_sj_'t_i ____ _ Notebook No. 0 ?2 J 

Continued Fmm Page 

INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: ~ - 3 Vendor: 

Activity of Standard Received: 

Weight of Standard Received (g): 

Standard Activity (pCi/g): e..s 

Halflife in Years or Days: rz. yrs Certificate II: ~~...;..,i,,,""--_.:..;..;;....._-,1 
Uo - 1 

Reference Date: oo G. J Jt,,.- Receiver's Name: 
-=-'-=:....i-=+=,~'----1 

Date Received: 

Primary onution 

Balance Verification 7: 

Diluent Used: 

Decay Corrected Standard Activity (pCi/g): 

Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

t f A 

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

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

g: Activity of Dilution by Volume (pCi/ml) [e • f]: 

, q77 7 /ml 

h. Dilution Logbook 1.D. #: ('.ft,i,~ LA-L-'15-~12- -
c;i , o.fYL'jL 

Prepared By: Mk.£ IS. HaJ.,,P/eparation Date: ___,?/~7+-/-3 ... 5....__ __ _ 
~ '/l--P~~ ~ 

Reviewed By: 'rfs-Wc-- ~ · Review Date: __ 7/:,__.7 .... /._.'.J.5...,.___ __ _ 

Purity/Cross Check Performed By:________ Check Date: _______ _ 

Signed Date oo~ss 

1 
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Notebook No. 6,2. f 
PROJECT -3 1. 

JJ/\ Continued From Page • 
I 

I I 1 I I I I I I I I I I I I I 
: SECONQARY/WORKING LEVEL 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: 14-3 LGS 

Parent Barcode Number &c. 51,~9 
--

Vendor or Certificate I.D. # of Parent Standard: 'U,CiG,- \ 

Diluted Source Logbook I.D. #: 1.-kl. - ~ s - Tl-( - l 

Balance Verification?: {a.5 

~~~~ Diluent Used: 
i 

Dilution ,N-t, 

=:s:>-Jw~ ~ r{ 
•Diluent: < • .;. 

•Density of diluent (g/ml): 0·39 "/ I\( h 

~ c.:/J ~' 
a: Parent Specific Activity: 2130 

\? l 

b: Amount of Source Transferred: 2·Q ~ ~r~ 
-· 

c: Total amount of Dilution: 4-c:eo ~ .,&1.~/'%1 
d: Total Volume of Dilution: 

rt_ J/y 2--e: Activity of Dilution [a•b/c): l.-71 ~c .. ·f~ e. 
{ -7 

f: .Activity of Dilution (a • b / d): -
Dilution Logbook I.D. #: ~S-7-z..l- 14 - \ -

97c,,¥ Prepared By: Preparation Date: 'rl/_2A- LJ_s 
7 

~ Jti.L__, ~/L y/95" Reviewed By: Review Date: 

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

Read and Und~rstood By 

000256 
Signed Date Signed Date 
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C!lrrtif irate of Analysis 
Standard Reference Material 3164 

Spectrometric Standard Solution 

Uranium 

Batch Code 390709 

This Standard Reference Material (SRM) is intended for use in atomic absorption spectrometry, optical emission 
(plasma) spectrometry, spectrophotometry, or any other analytical technique that requires aqueous standard solutions 
for calibrating instruments. SRM 3164 is a single element solution prepared gravimetrically to contain 1 O mg/mL 
of uranium with a nitric acid concentration (VN) of 10 percent. 1be certified value is based on a gravimetric 
procedure, i.e., weight per volume composition of the high-purity uranium oxide dissolved in NIST high-purity 
reagents. The uncenainty 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. 

Metal 

u 

Procedures ror Use 

Concentration 
(mg/mL) 

10.00 ± 0.03 

Source 
Purity,I 

NBL-CRM 129 (99.968%) 
(formerly SRM 950b) 

Acid Cone. (VIV) 
Approximate 

Stability: This certification is valid for one year from the date of shipment from NIST provided the solutions are 
kept tightly capped and stored under normal laboratory conditions. NIST will monitor the stability of representative 
solutions from this SRM -lot and if changes occur tha1 invalidate this certification, NIST will notify purchasers. 

Preparadon of Worldn& Standard Solutlom: All solutions should be brought to 22 ± 1 °C and all glass or 
plastic surfaces coming into 00Dtac:l with the standard must have been previously cleaned. A working stancwd 
solution can be prepared from the SRM solution by serial dilution. Dilutions should be made with certified 
volumetric class A flasks and .5 or 10 mL class A pipets. All volumetric transfers of solutions should be performed 
using a proven analytical tecbnique. Each dilution should be acidified with 111 appropriale high-purity acid and 
diluted to calibn&ed volume Uliq high-purity water. The stability of tbe womng standard solution will depend on 
the final acid COIIICClllrltion; therefore, care should be exercised to ensure dw the final acid concentra1ion of the 
dilution closely approximalca that of the SRM. To achieve the highest accuracy, the analyst should prepare daily 
working solutions from 100 1&&lmL 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 i.ssuaDce of this SRM were 
coordinated through the Standard Reference Materials Program by J .S. Kane. 

Gaithersburg, MD 20899 
October 5, 1993 

Thomas E. Gills, Acting Chief 
Standard Reference Materials Program 
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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 ---4.., 

! LOCKHEED MARTI~ 

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

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

October 30, 1995 

L5599 
Q400000-B 
895-083 
1013596 
284 
LK5599 

The attached data report contains the analytical results of samples that. were submitted to 
. Lockh_eed 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 induded in the following attachments provide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the 
samples and analytical methods requested. 

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

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

OOC Z' 



Lockheed Analytic;:i/ Services Log-in No.: L5599 
.Quotation No.: Q400000-8 

SAF: 895-083 
Document File No.: 1013596 

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

Page1 

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

11 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 
-~his hard copy data package has been au~horized by the_ Laboratory Manger or a designee, as 
verified by the following signature. II 

. . 

· Sincerely, · . 

~l--,£_ 
Kathleen M. Hall 
Client Services Representative 

cc: . Client Services· 
Document Control 

000~ 



Lockheed Analytical Service$ 
0 ·r. 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

.Log-in No,: L5599 
Quotation No.: 0400000-B 

SAF: 895-083 
Document File No.: 1013.596 

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

Page2 

The routine ·c.alibration arid quality control analyses performed for this batch include as 
applic~ble: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing· calibration blanks, method blank(s), laboratory control sample(s), · 1cp 
interference check samples (ICP · only), seri~I dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

Preparation and Analysis Requirements 

• Four solid samples for .mercury ~etals analysis.. The samples ~ere prepared as LAS 
Batch· 101 3BH and analyzed for mercury analytes as requested on the chain of 
custody. Sample· B0GCJ9 (L5599-1). was used for matrix spike and duplicate 
analyses. All data flags due to th.e performance of the above-men~ioned QC sample . 
ar.e also associated with every sample digested ~ith this batch. 

Holding Time Requirements • 

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

Method Blanks 

• · The level of analytes in the, method blanks were less than the reporting detection 
limits.· 

Internal Quality Control 

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

- • · A duplicate precision is not reported for mercury, as the procedure does not adequately 
address how to report the triplicate results: At the customers request, the samples 

. were analyzed in triplicate, all solid samples submitted for this method are reported as .. · 
the mean of the three values with a + /- 2sigma error. 

Sample Results 

• The following samples were reanalyzed at l0X dilutions because the concentration 
in the samples exceeded the linear range of the instrument: · 

B0GCL7. (L5599-3), (L5599-3D1), (L5599-3D2) 

B0GCM9 (L5599-4), (L5599-4D1)., (L559~-4D2) 0005 



Lockheed Analytical Services Log-in No.: L5599 
Quotation No.: 0400000-B 

SAF: 895-083 
Document File No.: 1013596 

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

Page3 

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

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

"AV"Cold Vapor AA 

Nalini Prabhakar 10\30\95 

Prepared By Date 
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;LOCKHEED ANALYTICAL SERVICES 
. · LOGIN CHAIN OF · CUSTODY REPORT. ( ln0 1) 

Oct 13 1995, 03:26 pm 

Log-in Number: L5599 
· Account: 596< Bechtel Hanford,· Inc. * Richland, WA 

Project: Bl?CHTEL-HANFORD· . Bechtel Hanford Project 

l~AliW:-X"IA~;C~~ 

Location: RFG01-16C 
·SolidWaste 8 S 7471 MERCURY Hold:22-SEP-95 

Ls_s-~:~:+.iY>: ::r:1:::1:::::wm:: 1:11:r tr:, tPBP<.iCK~Ft >:::::w:1ttFtt::r:r::@::rn1t11=::~::~=sauG:±:~•~:rn:x,20:G~t-~.~r ::·•:4:7;..ocT-9 s 
.temp 4; OLD ID# L5287-10 
Location: RFG01~16C 
Soil ·4 S 7471 MERCURY Hold:23-SEP-95 

L5~-~~-~?..: .. <tt:•:t:t:::r:::r:::t:t:r:t:J}O$;c:t.f1r1:::t:::m::rr:tr;1rc:u:r:::r111a:1:21ug+$$?.:¥1.+qcT+.95:::J 2,:r;;;.ocT-9s 
temp 4; . OLD ID# LS2a1-12 ., · 
Location: 157 
Soil 4 S 7471 MERCURY Hold:24-SEP-95 

ts.s,.~rnE.4\J w:1?::r:w:r:rt:trn:t1t·:$qq~~rt@:::rt:1:1:mr1:1:::::1::::r1mr:rrnm:a:·~u&.1vc.k•9.§i :1:;,:tQ~fa~!i' .. • t27't ocT~9 s 
temp 4; OLD ID# L5287-16 . . 
Location: RFG01-16C 
SolidWaste 8 S 7471 MERCURY Hold:25-SEP-95 

ti.$$}l~'.z;$.J?mrm::r:::::::::::r:m::r:rnr::rrm::r::r::::1::gt~:pgirn:;gxg1:11:1rir:r:r:r:1:r:rr1r~~:;,g¢.w±i;?/t:+~E2't;=.1+~~-•:' :r.·.?.1~ocl'.'."~s· 
Location: . · . · · · 
Water 1 S EDD - DISK DEL. . 

. · .Water 1 · S INORG TYPE 2 RPT +. 

Page 1 

. Signature: ::::::::•::::::~JJ/· ... 
Date: Lb-i.J-q)· .· .. ooo~ · 
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~l.ockheed 
"Analytical Lliboratory 

Client Name and Address 

.Bec..hk\ ~~o~J 
SA-Fit B'ts..:.og3 

Rellnqulshed by: (Sign.,.,,_} 

Received By: (Sign.,.._} 

RellnqulahN by: (Signature} 

"Spmplt llatrlx CodH 
SW-SWfKeWIIIW 
ow- Graund Wal• 
DW • Drlnldng Watw 

0 

AR -Air WW - w..a. Water 
SL - SoH fl - FIR• , 
SG - Sludge II • llota 
SD• SedllWII O - Ott-

of Contalnera 

Dalli 

Date 

Date 

"SamRft IYRI Codt• 
0- Orab 
C • COmpoalle 
0 -OU• 

x 

X 

I,.~ l'l - 5 J.i!> 
( Li:;~i-:,-- t0 ) 

f!it,,/VIDI - o.;,.. 

(L-=,;2.i=,--13 

R.F6 l1 - 5.2.B 
(L5.1.i1-lfo) 

}){ 

.::bt#iem.,k&]l:I 
'\•, 

1e1:111tr-':::::: 
J~µ:~~e~!P.i:i 
:t' \~1,····uotNottr 

.. ··,·.· .,.· .. · ;.;.N··•· 
··[5;). i1_~ ,~') 

::~. 

:~:.;}_ ,_. 
_.,..,.-:,:3:--

·= 
-~ ~, 
$ 



~J.ockheed 
. ~ll/ytlcal Laboratory 

Client Name and Address 

.Bec..hk\ l-\-~( o<J 
5AF 1F B<1 s-og ,, 

Rellnqulahed by: (Slgnan) 

Received By: (tilgMlln) 

Relnqulahecl by: (Slgnnn) 

~Rft Nl1dl Cqdg 

SW-&urfKa Wal• AR• Air WW-WIii• waw 
ow -Glnlund Wal• BL - loll Pl - 1'11111' I 

DW. Drlnldng WIii• 80 • Sludge 11 • Biota 
8D - Slcllmlnl O - 01h11' 

o- Orab 
C • Compoalll 
0 -OIIW 

Dlldlullan: Mlli9Capr(Odgnal- LAI.Doc:unalieor.al(u..Flal) 

X 

------------ - ------------------~ 

13723. -. BetlalNo: 
Date: ___ ,,. __ 

/?.F&I'/ -5:i.5 
LS)'t,""7-Jr.,)'· /~ 

·~ 

'""'-~-· 



LOCKHEED MAR1'1N· 

Sample Login 
Login Review Checklist 

Lot Number LSS-lt ~ 

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 occurr_ed. This checkli_st 
should be affixed to each login package prior to distribution. 

For effective login review, at a minimum, five reports form the iogin 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 XES NQ NIA Comment 

1. Are all sample ID'~ correct? + 
2. Are all samples present? -l- -
3. Are all matrices indicated correctly? + 
4. Are all analyses on the COC logged. in for the 

l-appropriate samples? 

5. Are all analyses logged in for the correct container? 1... 
6. Are samples logged in according to LAS batching 

J_ procedures? 

LOGIN CHAIN OF CUSTODY ·.us N!l NlA Comment 

· 1. Are the collect, _receiy~. and due dates correct 

1-for every sample'? 

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

SAMPLE RECEIVING CHECKLIST XES N!l NlA Comment 

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

,. 

001; 

primary review signature 
/b-J31f ;C 

date 
I C2 --1), 7 S: 
date 

/0l35'lf~ 



Lockheed Analytical Services 
Sample Receiving Checklist 
Client Name: rt.~ ... LA-<_l- \\~~ ~ 
COOLER CONDmON UPON RECEIPT 

Temperature ~f cooler upon receipt:. 
temperature of temp. blank upon receipt: 

custody seals intact 
chain of custody prcacnt 
blue ice (or equiv.) prcacnt/frozcn 
rad survey completed 

SAMPLE CONDmON UPON RECEIPT 

all bottles labeled 
samples intact 
proper container used for sample type 
ample volume sufficient for analysis 
proper prcs .. indicatcd on the COC 
VOA'• contain hcadspacc 
arc samples bi-phasic (if ao, indicate sample ID'S): 

MISCELLANEOUS ITEMS 

samples with short holding times 

aamplca to subcontract 

ADDmONAL COMMENTS/DISCREPANCIES 

Compld.cd by / date: A A 1.A,,-.. .1' \l • 
Sent to the client (date/initials): 

Job No. 

Lf(_ 

Yea 

' 

"I. 
' 
' 

'f._ 

Yea 

" \( 
y 
y 

~ 

Yea 

/0 -1) ·· l 'S' 

Nata: •"' coalacl 1bo •ppropri•ID CSR of ay diat:tcpti)Cit:a iaunodut,.Jy upoa roccipl 
·,· 

L ;-s-c,~ Cooler ID: 

.5(,..,-......I) Lt-\ ~~»-"'~j 

No • Commarta/Ducrcpanciea 

Ju-

JoJ~ 

No • Commmta/Dilcrcpenclc:a 

)./\A 

V\.+-

No • Commawi!Dis!=rcpancica 

'ti 
'f 

•• Client's &ignaturc upon receipt: 

I . \'\' -· • p1-~k,w tbl• iafonmtloa ADd "'11m via t.c.ita.iJJo ID Ibo •ppropmto CSR (M) ¼l-8146 · · ::_;.:. 

0 
0 
~ 

w· 
version 2.0 (11/11/94) 

Page 1 of 

(A.._ l-f&-1~ 

. -·· .. 
' . 

. . "'-"'·~--~- ... '.·" , .. _ ~-- -· ,, , . 

... 

r"' 

---i~n 
.;:ti 

·,• 

:?· "•·· .' 
' ', 



BOGCJ9-

BOGCK6 ~ 

BOGCL7 -

BOGCM9-

REPORT TYPE 

· ,Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (su02) 

.B~chtel Hanford, Inc.* Richland, WA 

L5599-l 

L5599-2 

L5599-3 

L5599-4 

L5599-5 
L5599-5 

SolidWaste 7471 MERCURY, 

Soil 7471 MERCURY' 

Soil 7471 MERCURY~ 

Sol idWaste 7471 MERCURY -

Water EDD - DISK DEL. 
Water INORG TYPE 2 RPT 

0014 



CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0GCJ9 
Lab Name: L.A.S. Contract: HANFORD ----------
Lab Code: LOCK Case No.: 1013BH 

Matrix (soil/water): SOIL 

Level (low/med) : LOW 

% Solids: 72.4 

SAS No.: SDG No.: L5599S 

Lab Sample ID: L5599-1 

Date Received: 10/13/95 

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

CAS No. Analyte Concentration C Q M 
-7439-97-6 Mercury_ 1. 2 .,.. o•'·il AV -
- -
- -
- -
- -

' - -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- - Nf - -
- - 10/J o/9 5 . 

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN 

0016 



CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0GCK6 
Lab Name: L.A.S. Contract: HANFORD ----------
Lab Code: LOCK Case No.: 1013BH 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

77.6 

SAS No.: SDG No.: L5599S 

Lab Sample ID: L5599-2 

Date Received: 10/13/95 

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

CAS No. Analyte Concentration C Q M 

7439-97-6 Mercury_ 0.12 u AV 

- -
- -
- -
- -
- -
- -

I - -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: GREY --- Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN 

0017 



CLP 

. . 1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0GCL7 
Lab Name: L.A.S. Contract: HANFORD ----------
Lab Code: LOCK Case No.: 1013BH 

Matrix (soil/water): SOIL 

Level (low/med) : 

% Solids: 

LOW 

58.4 

SAS No.: SDG No.: L5599S 

Lab Sample ID: L5599-3 

Date Received: 10/13/95 

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

CAS No. Analyte Concentration C Q M 

- AV 7439-97-6 Mercury_ 20.5 "±"" 2b · 6 -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: COLORLESS Clarity After: Artifacts: 

Comments: 

FORM I - IN 

0018 



CLP 

1 CLIENT ID NO. 
_INORGANIC ANALYSES DATA SHEET 

B0GCM9 
Lab Name: L.A.S. Contract: HANFORD ----------
Lab Code: LOCK Case No.: 1013BH 

Matrix (soil/water) SOIL 

Level (low/med): LOW 

%- Solids: 67.9 

SAS No.: SDG No.: L5599S 

Lab Sample ID: L5599-4 

Date Received: 10/13/95 

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

CAS No. 

7439-97-6 

Color Before: BROWN 

Color After: COLORLESS 

Comments: 

Analyte Concentration 

Mercury_ 39.7 

Clarity Before: 

Clarity After: 

FORM I - IN 

C 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Q M 

.t l'-1 · 4 AV 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Nf 
10/3c/'15. 

Texture: COARSE 

Artifacts: 

0019 




