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Eberline Services Fluor Hanford Inc.

W.0. No. R5-02-208-7252 SDG H3046
Case Narrative ' Page 1 of 2
1.0 GENERAL

2.0

Fluor Hanford Inc. (FH) Sample Delivery Group H3046 was composed of three soliid
{soil) samples designated under SAF No. F03-025 with a Project Designation of. 200-
LW-1/LW-2 Characterization-Soil.

The samples wera received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Ebedine Services Sample Receipt Checklist.

ANALYSIS NOTES

21 Tritium Analyses

No problems were encountered during the course of the analyses.
2.2 Carbon-14 Analyses

No problems were encountered during the course of the analyses.
2.3  Nickel-63 Analyses '

No problems were encountered during the course of the analyses.
2.4  Total Strontium Analyses

No problems were encountered during the course of the analyses.
2.5 Technatium-99 Analyses

The relative percent difference in the original and duplicate results was 98%,
greater than the 3o protocol fimit of 36%. The difference between the sample
result and the duplicate result (7.24 pCifg) was less than the RDL (15 pCi/g).

2.6 Isotopic Uranium Analyses

No problems were encounterad during the course of the analyses.
2.7  Total Uranium Analyses

No problems ware encountered during the course of the analyses.
2.8 Isotopic Thorium Analyses

No problems were encountered during the course of the analyses.
2.9 Neptunfum-237 Analyses

The LCS tracer yield was 18%. No other problems were encountered during the
course of the analyses.

2.10 lsotopic Plutonium Analyses
No problems were encountered during the course of the analyses.
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Eberline Services Fluor Hanford Inc¢.

W.0. No. R5-02-208-7252 SDG H3046
Case Narrative Page 2 of 2

211  Americium-241 Analyses

No problems were encountered during the course of the analyses.
212 Gamma Spectroscopy

No problems were encountered during the course of the analyses.

Case Narrative Certification Statement

“| 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 obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature.”

Pds /ey v
Melissa C. Mannion Date

Senior Program Manager
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EBERLINE ERRVICES/RICHMOND
SAMPLE DELIVERY GROUP H3046

8DG 7252 : Client Hanford
Contact Meligsa C. Manpniop Contract No. 630

Case no SDG_H3046

BUMMARY DATA SECTION
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUF H304¢€

sSDhG 7252 Client Hanford
Contact Melisga C. Mannion REPORT GUIDE Contract No, 630

Case no SDG H3046

ABOUT THE DATA BEUMMARY SECTION

The Data Summary Section of a Data Package has all data, in several
ugeful orders, necessary for first lewvel, routine review of the data
package for a Sample Delivery Group (5DG). This section follows the
Data Package Narrative, which has an overview of the data package and a
discugsion of special probleme, It is followed by the Raw Data Section,
which has full details.

The Data Summary Section has several groups of reports:

SAMPLE SUMMARIES
The Sample and QC Summary Reports show all samples, including QC
gamplezs, reported in one SDG. These reports cross-reference client and
lad sample identifiers.

PREPARATION BATCH SUMMARY
The Preparation Batch Summary Report shows all preparation batches
{lab groupings reflecting how work was organized) relevant to the
raported SDG with information necessary to check the completeness and
consisgtency of the SDG.

WORK SUMMARY

The Work Summary Report shows all samples and work done on them
relevant to the reported SDG.

METHOD BLANKS

The Method Blank Reports, one for each Method Blank relevant to the
SDG, show all results and primary supporting information for the blanks.

LAR CONTROL SAMPLES
The Lab Control Sample Reports, one for each Lab Control Sample relevant

to the SDG, show all results, recoveries and primary supporting
information for these QU samples.

Lab id EBRLNE
Protocol Hanford

REPORT GQUIDES Version Ver 1.0
Page 1 Form DVDR-RG
SUMMARY DATA SECTION . Veraion 3.06
Page 1 Report date 04/15/05
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EBERLINE SERVICES/RICHMOND

BAMPLE DELIVERY GROUP H3046

SDG 7252 Client Hanford
Contact Meljissa C. Mapnion GUIDE, cont. Contract No. §30

Case no SDG_H3046

ABOUT THE DATA SUMMARY SECTION

DUPLICATES
The Duplicate Reports, one for each Duplicate and Original sample pair
relevant to the SD@, show all results, differences and primary
supporting information for these QC samples.

MATRIX SPIKES
The Matrix Spike Reports, one for each Spiked and Original sample pair
relevant to the 5DG, show all results, recoveries and primary supporting
information for these QC samples.

DATA SHEETS

The Data Sheet Reports, one for each client sample in the SDG, show all
results and primary supporting information for these samples.

METHOD SUMMARIES
The Method Summary Reports, one for each test used in the SDG, show all
results, QC and method performance data for one analyte on one or two
pages. (A test is a short code for the method used to do certain work
to the client's specification.}

REPORT GQUIDES

The Report Guides, one for each of the above groups of reports, have
documentation on how to read the associated reports.

Lak id EBRLNE
Protocol Hanford

REPORT GUIDES Version Ver 1.0
Page 2 Form DVD-RG
SUMMARY DATA SBSECTION Version 3.06
Page 2 Report date 04/15/05
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3045

5DG 7352 Client Hanford
Concact Meligaa C. Mannion SAMPLE SUMMARY Contract Mo, 620

Came no DG H3I046

LAB CHATN OF
CLISNT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE 1D BAF NO COSTODY COLLECTED
B19403 216-2-7; SQLID RS02208-01 FO03-035 F0I-025-181 02/10/05 12:45
B19405 216-Z-7:17.5'-20.0" BoLID R502208-02 PO3-025 FPO3-025-182 02/08/05 14:00
B19427 216-2-7:27.5fL-30fC S0LID R502208-03 F03-025 FD3-025-149 a2/14/05 14:00
method Blank BOLID R5021532-04 F03-025
Method Blank SOLID REQ220B-05 F03-025
Lab Control Sample BOLID RS502152-03 P03-0a5
Lab Centrol Sample SOLID R502208-04 FO03-025
Duplicate (RSQ2208-01) 216-2-7; S0LID RE02208-06 F03-025 02/10/05 13:45
Lab id EBRINE
Protocol Hanford
SAMPLE SDMMARY Veraion Ver 1.0
Page 1 Foxm DVD-C§
SUMMARY DATA SECTION Version 3.06
Page 3 Report date D4/15/05
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EBERLINE SERVICES/RICHNOND

SDG 7252

Contact Meligga C, Mannion

BAMPYE DELIVERY GROUP H3046

QC SUMMARY

Client Hanford

Contract No. €30

Cape no SDG HI046

CHAIN OF 1 SAMFLE RRATA DAYS SIRCE LAB DEPARTHENT
QC BATCH CUBTODY CLIENT BAMFLE ID MATRIX SCLIDS AMOUNT AMDUNT RECEIVED COLL SAMPLE 1D SAMPLE ID
7251 Mathod Blank SOLID R502192-04 T251-004
L.ab Control Sanple SQLID RS502192-03 T251-003
7352 F03-825-149 B19427 SOLID 86.5 330 g 02/23/05 8 RE02208-03 7252-003
F03-D025-181 B19403 S0LID $5.7 B4 g 02/23/05 13 R502208-01 7252+001
¥03-025-142 B194405 SCLID 95.1 96 ¢ 02/23/05 15 R502208-02 7252-002
Method Blank S0LID R5022C¢8-05 7252-005
Lab Control Sample S0LID R502208-04 7252-004
Duplicate (R502209-01) SQLID $5.7 Bd g 02/23/95 13 R502208-06 7252-006
Lab id EBRLNE
Frotocol Hanford
OC SOMMARY Version Ver 1.0
Page 1 Form DVD-Q8
SO0MMARY DATA SECTION Version 3.06
Page 4 Report date Q4/1&/0%
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EBERLINE SERVICES/RICHEMOND
SAMPLE DRLIVERY GROUP HI0M6

SDG F252 Client Hanford
Contact Meligsa C. Mapnion PREP BATCH SUMMARY Contract Mo, 630

Case no SDG H3046

PREPARATTION ERROR PLANCHRTS AMALYZED ° QUALT -~
TEST MATRIX METHOD BATCH 20 ¥ CLIENT MDRE RE BLANK LCS DOP/ORIG MS/ORIG FIERI
Alpha Spectroscopy
AM SQLID Americium 241 in Solide 7113-200 5.0 2 1 1 1/1
RP S0LID Neptunium in Solida 7113200 5.0 2 1 b 1/1
PU  SOLID Plutcnlum, Isotopic in Solids  7113-200 5.0 2 1 1 1/1
TH S0LID Thorium, Iaotopic in Solids 7113-202 5.0 3 1 1 1/1
4 SOLID Uranium, Isotopic in Solidas 7113-200 5.0 2 1 1 11
Beta Counting
SR S0LID Tocal Strontium in 8olids 7113-200 10.0 3 1 1 1/1
TC S0LID Technecium 9% in golids 7113-200 10.0 3 1 1 1/1
Gamma Spectroscopy
GAM SOLID Gamma 3Scan F113-202 15,0 3 1 i . 121
Kinztic Phosphorimetry (EPA)
urT SOLID Uranium, Total in Solids T113-300 9.¢ 2 1 1l 1/1
Liguid Scintillation Counting
< B0LID Carbon 14 in Solids 7113-200 10.0 3 1 1 1/,
H 30LID Tritium in Solids 7113-200 10,0 3 1 1 i/1
NI_L SoLID Hickel 63 in Solids 7113-200 10.0 3 1 1 1/1

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.
Blank and LCS planchets are those in the same preparation batch as some Clisnt, Duplicate or Jpike sample.

Lab 1d ERRINE
Protocol panford

PREP BATCH SUMMARY Vaxasion Ver 1.0
Page 1 Form DYp-PRS

SOMMARY DATA SECTION Varsion 3, 08
Page 5 Report date 04/16/05
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8DG 1252
Contact Mslisga C, Mannion

CLIRNT SAMPLE ID

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H3OAE

LAR SAMFLE ID

WORK SUMMARY

Client Hanforgd
Contract Ho. 630
Case no SDCG H304§

LOCATION MATRIX CCLLECTERD sue-
CUSTODY SAF Wo RECEIVED  PLANCHET TBST FIX AMALYZED REVIEWED BY  METHOD
B19403 R502208-01 7252-0Q1 AM 04/02/05 04/04/05 MWT Americium 241 in Solids
216-2-7; SOLID 842/10/058  7252-001 c 03/27/05 03/29/05 MWT Carbon 14 in Solids
F03-035-181 F03-025 02/23/05  T252-001 GAM 03/30/05 0©4/06/05 MWT Gamma Scan
7262-001 H p3/27/05 ©4/08/05 MWT Tritium in Solids
1252-001 NI_L 03/22/05 03/25/05 MWT Nickel 63 in Solids
7252-041 Ny 03/28/05 03/31/05 MWT Neptunium in Solids
7252-001 o) 04/05/05 04/08/05 MWI Plutonium, Isotopic in Solids
7252-001 SR 03/29/05 04/01/05 MWT Total Strontium ip Solids
7262-001 ™ 03/28/05 03/31/05 MWT Technetium 9% in Solids
7252-001 TH 04/02/05 04/04/05 MWT Thorium, Isotopie in 8Solide
7252-001 v 03/22/05 03/23/05 MWT Uranium, Isotopic in Solids
7252-001 o_T 03/f1s/05 03/16/05 MWI Uranium, Total in Solids
B19405 R5C2208-02 7252-002 AM 04/02/05 04/04/05 MWT Americium 241 in Solida
216-Z-7317.51-20,0* SOLID 02/08B/05  7253-002 c 02/27/05 03/29/05 MWT Carbop 14 in Solids
F03-025-182 FO3-025 02/23/05  7252-002 GAM 03/31/05 0Q4/06/05 MWT Gamma Scan
7252-002 H 03/27/05 04/C8/0% MWT Tritium in Solids
7252-002 NI L 03/23/08 03/25/05 MWT Nickel 63 in Solids
7262-002 NP 03/28/05 03731705 MWT Neptunium in Solida
7252-002 PO 04/05/05 04/08/05 MWT Plutonium, Iectopic in Solids
7252-902 SR 03/29/05 04/01/05 MWT Total Strontium in Solids
7252002 7 03/28/05 03/31/05 MWT Technetium 99 in Solids
T252-002 TH 04/02/05 04/04/05 MWT Thorium, Ieotopic in Solidae
T252-002 u 03/22/05 03/23/05 MWT Uraniwm, Isorcpic in Solids
7252-002 oT 03/15/05 03/16/05 MWT Oranium, Total in Solids
B19427 R502208-03 7252-003 c 03/27/0% 03/29/65 MWI' Carben 14 in Solide
216-2-7:27.5LL-30ft SOLID 02/14/05  7252-303 QAAM b4/62/05 D4/06/05 MWT Gamma Scan
F03-025-149 F0O3-025 02/23/05  7252-003 H D3/27/05 04/08/05 MWT Tritium in Sclids
7252503 NI L 03/23/05 0©3/25/05 MWT Nickel 63 in Solids
7252~003 SR 03/2%/05 04/01/05 MWI Total Strontium in Solids
7252-003 ™ 03/28/05 03/31/06 MWT Technetium 99 in Solids
7252-003 T™H £4/02/05 04/04/05 MWT Thorium, Isctopic in Solids

WORK SUMMARY
Page 1
SUMMARY DATA SECTION
Page €

Lab id EBRLNE
Protocol Hagford
Version Ver 1.0
Form DVD-CWS
Version 2,08
Report date 04/15/05
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S5D3 7252

EBERLINE SERVICES/RICHMOND
SAMPLE DRLIVERY GROUP HI0AG

Client Hanford

Contact Meligges C. Mannion WORK SUMMARY, cont. Contract No. 630
Case no SDG H3046
CLYENT SAMPLE ID LAR SAMPLE ID
LOCATION MATRIX COLLECTED SUF-
CoaTODY SAF Ko RECETVED  PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD
Method Blank R502192-04 1251-004 AM 04/02/05 0a/04/05% MWT Amaricium 241 in Solids
SOLID 7251-004 ¢ 03/27/0%5 03/29/05 MWT Cazbon 14 in Solids
F03-025 7251-004 H 03/27/05 03/29/05 MWT Tritium in Solids
7251-004 NI_L 03/22/05 03/25/05 MWT Nickel 63 in Solids
1251-004 NP 03/28/05 03/31/05 MWT Neptunium in Sclids
7251004 PO 04/05/05 C4/06/05 MWT Plutonium, Isotoplc in Solids
7251-004 SR 03/29/05 04/01/05 MWT Total Strontium in Solidse
7261-004 o 03/25/05 03/28/05 MWT Technetium $9 in Solids
7251-004 v 03/1%/05 03/21/05 MWT Uranium, Isotopic in Solids
7251-004 o_T 93/15/05 O04/08/05 MWT Uranium, Total in Solids
Method Blank R5022(8-C5 7252-00% GaM 03/31/05 04/06/05 MWT Gamma Scan
S0LID 7252-005% TH 04/02/05 04/04/05 MWT Thorium, ldoteopic Iin Solide
F03-025
Lab Control Sample R502192-03 7251-003 AM 04/02/05 04/04/05 MWT Rmericium 241 in Solids
S0LID 7251-003 c 03/27/05 03/29/05 MWT Carbon 14 in Solids
F031-025 7251-003 H 03/27/05 D03/23/05 MWWT Tricium in Sclide
7251-003 NI_L 03/22/05 03/25/05 MAT Nickel 63 in Solids
1251-003 Ne 03/28/05% 03/31/08 MWT Neptunium in Solids
7251-003 U 04/05/05 ©04/06/05 MWT Plutonium, Isotopic in Solide
7251-003 SR 03/28/05 (Q4/01/05 ®WT Total Strontium in Solids
7251-003 T 03/25/0% 03/28/05 MWT Tschnetium 9% in Solids
7251-002 u ©3/19/05 03/21/05 MWT Uranium, Isotopic in Solida
7251-003 o_T 03/15/0% 04/08/05 MWT Uranium, Total in Solida
Lab Control Sample R502206-04 7252-004 GAM 03/31/05 D4/06/05 MWT Gamma Scan
SOLID 7252004 TH 04/02/05 04/04/05 MWT Thoxium, Isotopic im Solids

F03-025

WORE SUMMARY
Page 2
SUMMARY DATA SECTION
Page 7

Lab id EBRLNE
Protocol Hanforgd
Version Ver 1.0
Form DVD-CHS
Version 3. 06

Report date 04/15/DS
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EBERLINE SERVICES/RICHMOND

SDG 7352

SAMPLE DELIVERY GROUF H3046

Client Hanfoxrd

Contact Melissa C._ Mannjon WOREK SUMMARY, cont. Contract Ng, 630
- Case no GpG Hi0ds
CLIENT SAMFLE ID LAE SAMPLE ID
LOCATYON MATRIX COLLRCTED BUF-
cosTOnY BAF No RECEIVED PLAMCHET TRST FIX ANALYZED REVIEWED BY  METHOD
Puplicatms (R502208-01} R502208-06 7252-008 AM 04/02/05 04/04/05 MWT Americium 241 in Solids
216-Z-7; S0LID 02/10/05  7282-006 c 03/27/05 03/29/05 WMWT Carbon 14 in Solids
F03-025 62/23/08  7252-006 anm 04/05/05 04/06/05 MWT Qanma Scan
7252-006 H 03/21/05 04/08/05 MWT Tritium in Solids
7252+ 006 NI_L 03/23/05 03/25/05 MWT Nickel 63 in Solids
7252-006 Np 03/28/05 03/31/05 MWT RNeptunium in Sclids
72582-006 PU 04/05/05 04/¢8/05 MWT Plutonium, Isotopic in Sollds
7252-0086 SR 03/29/0% D4/01/05 MWT Total Strontium in Bclids
7252-006 T 03/28/05 03/31/865 MWT Technetium 5% in Solids
7252-006 TH 04/02/05 04/04/05 MWT Thorium, Isctopic in Solids
7252-006 v} 03/22/05  ©02/23/05 MWT Uranium, Iectopic in Sclids
7252-006 u_T 03/15/05 03/16/05 MWT Uranium, Total in Solids
COUNTS OF TESTS BY SAMPLE TYPER
TRST BAF Ro METHOD REFERENCE CLIENT MORE RE BLANK LCS DOP SPIKE TOTAL
AM F03-025 Americium 241 in Scolids AMCM1S0 IE PLATE_ARA F4 1 1 1 5
[ F03-025 Carben 14 in Solids Cl4_COX_LSC 3 1 1 1 6
GRM F03-025  Gamma 3ecan GAMMA _GS 3 1 1 1 [
H F03-026 Tritium in Solids TRITIUM _COX_LSC 3 1 1 1 [
NI L F03-025 Nickel &3 in Solida NIE3_LSC 3 1 1 1 [3
NP F02-02% Neptunium in Solids NP237_LLE_PLATE_ARA z 1 1 1 5
PU F03-025  Plutonium, Isotopic in Sclide  PDISO_PLATE_ARA 2 1 1 1 5
SR F03-025 Total Strontium in Selidse SRTOT_SEP_FRECIP_GPC 3 1 1 1 [
™ FO3-025 Technetium 39 in Solide TC99_TR_SEP_LIC 3 1 1 1 13
TH F03-925 Thorium, Ieotopic in Solids THISO_IE_FLATE_AMER 3 1 1 1 3
u F03-025 Uranium, Isotopic in Solids UISO_PLATE_AEA 2 1 1 1 5
u_r F03-025  Uranium, Toral in Solids UTOT_KPA 2 1 1 1 S
TOTALS 31 12 12 12 &7
Lab id EBRLNE
Protocol Hanford
WORK SUMMARY Version Vey 1.0
Page 2 Form DVD-CWS
SUMMARY DATA SECTION Version 3 .06
Page 8 Report cate 04/15/05
000000TZ2




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H3046

RE02152-04 . Method Blank
METEOD BLANK
SDG 7252 Client/Case no Hagford SDG_H3046
Contact Melissa ¢. Mannion Contract No, 630
Lab msample id R5Q2192-04 Client sample id Method Blank
Dept pample id 7251-004 Material /Matrix SQLID
SAF No F03-025
REBULT 20 3ZRR MDA RDL QUALTI-

ANALYTE CAS NO pci/g  (COUNT) pCi/g pci/g PIERS  TEST
Tritium l0028-17-8 -1.68 4.4 7.7 400 u H
Carbon 14 14762-75-5 1.89 3.8 6.4 50 u c
Nickel 63 13981-37-8 -1.14 1.9 3.3 30 u NI_L
Total Strontium SR~RAD ~0.101 0.13 0.31 1.0 U SR
Technetium 99 14133-76-7 0.008 0.22 0.53 15 u TC
Thorium 228 14274-82-9 N.A. TH
Thorium 230 14269-63-7 N.A. 1.0 TH
Thorium 232 TH-232 N.A. 1.0 TH
Total Uranium (ug/g) 7440-61-1 0.007 0.004 0.008 1.0 U U_T
Uraniwm 233/234 U-233/234 0 0.069 0,26 1.0 o) u
Uranium 235 15117-96-1 0 0.083 0.32 1.0 U U
Uranium 238 U-238 ¢ 0.069 0.26 1.0 U U
Neptunium 237 13994-20-2 0 6.11 0.17 1.0 u NP
Plutonium 238 13981-16-3 -0.032 0.065 0.25 1.0 o] FU
Plutonium 239/240 PU-239/240 0.032 0.065 0.25 1.0 u PU
Americium 241 14596-10-2 0.057 0.11 0.22 1.0 U AM
Potassium 40 13866-00~-2 N.A. GAM
Cobalt 60 10158-40-0 N.A. 0.050 GAM
Antimony 125 14234-35-6 N.A. GAM
Cesium 134 13967-70-9 N.A. GAM
Cesium 137 10045-97-3 N.A. 0.10 GAM
Radium 226 135B2~63-3 N.A. GAM
Radium 228 15262-20-1 N.A. GAM
Buropium 152 14683-23-8 N.A. 0.10 GAM
Europium 154 15585-10-1 N.A. 0.10 GAM
BEuropium 155 14391-16-3 N.A. .10 GAM
Thorium 228 14274-82-9 N.A. GAM
Thorium 232 TH-232 N.A. GAM
Uranium 235 15117-96-1 N.A. GAM

200-1W-1/LW-2 Characterization-8Soil

METHOD BLANKS
Page 1
BUMMARY DATA SECTION
Page 9

Lab id EBRINE
Protocol Hanford
Version Ver 1.0
Form DVP-DS
Version 3,06

Report date D4/15/05
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EBERLINE

BERVICES/RICHMOND

SANPLE DELIVERY GROUP H3046

R502192-04 . Mathod Blank
BLANK, cont.
SDG 7252 Client/Case no Hanford SDG _H304
Contact Melissg C. Manniopn Contract No. 630

Lab sample id R502122-04

Client sample id Method Blagk

Dept sample id 7251-004 Material/Matrix SOLID
SAF No F03-025
RESULT 2¢ ERR MDA RDL QUALI-
AMALYTE CAS WO pel/g {COUNT) pti/g pCi/yg FPIERS TEST
Uranium 238 U-238 N.A. GAM
Americium 241 14596-10-2 N.A. GAM

200-LW-1/1W-2 Characterization-Soil

QC-BLANK 52120

METHOD BLANKS
Page 2
BUMMARY DATA SECTION
Page 10

Lab id EBRLNE
Protocol Hanfoxd
Version Ver 1.0
Form DVD-DS
Version 3,06
Report date 04/15/05
- |
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EBERLINE SBRVICES/RICHMOND
SAMPLE DELIVERY GROUP H3046
R502208-05 Method Blank
METHOD BLANK

5DG 7252 Client/Case no Hanford SDG_H3046
Contact Meligsa C, Manpnion Contract No. 630
Lab sample id R502208-05 Client aample id Method Blank
Dept sample id 7252-00% Material /Matrix SOLID

SAF No FQ1-025

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g {COUNT) pCi/g pCi/g FIERS TEST
Thorium 228 14274-82-85 -3.83 6.1 12 U TH
Thorium 230 142€9-~63-7 15.3 25 49 1.0 u TH
Thoxrium 232 TH-232 Q 6.1 14 1.0 U TH
Potagsium 40 13966-00-2 U 5.2 U GAM
Cobalt 60 10158-40-0 U Q.64 0.050 U GAM
Antimony 125 14234-35-6 0 0.91 U GAM
Cesium 134 13967-70-9 U 0.64 U GAM
Cesium 137 10045-97-3 14) D.44 0,1¢ u GAM
Radium 226 13982-63-23 o Q.85 U GAM
radium 228 15262-20-1 u 1.5 U GAM
Europium 152 14683-23-9 u 1.1 ¢.10 u GAM
Europium 154 15585-10-1 U 2.0 0.10 u GAM
Buropium 155 14291-16-3 U 0.56 0.10 ¥) GAM
Thorium 228 14274-82-9 U 0.44 U GAM
Thorium 232 TH-232 u 1.9 u GAM
Uranium 23% 15117-~-96~-1 U 1.1 U GAM
Uranium 238 U-238 U 59 u GAM
Americium 241 14596-10-2 u 0.31 U GAM
200-LW-1/LW-2 Characterization-8oil
QC-BLANK 52200
Lak id EBRLNE
Protocol Hanford
METHQD BLANKS Version Vex 1.0
Page 3 Form QVD-DS
SUMMARY DATA SECTIORN Version 3.06
Page 11 Report date 04/15/0%
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GRODP K3046
R502192-03 Lab Control Sample

LAB CONTROL SAMPLE

8pd 7252 Client/Case no Hanford EDG H104%
Contact Meligss C. Mapnion Contract No. 630
Lab sample id R502192-03 Client aample id Leb Contrpl Sample
Dept sample id 7251-003 Material/Matrix BQLID
SAF No FQ3-025
RESULT 20 ERR MDA, BDL QUALT - ADDED 2o BRR REC 30 LMTS PROTOCOL
ANALYTE pCi/g (COUNT) pcl/g pCi/g PIBRS TEST ©pCi/g pLifg ¥ {(TOTAL) LIMIYS
Trikbium 1390 31 9.8 400 H 1460 58 85 84-116 BO-120
Carbon 14 3210 65 15 50 c 3190 130 101 83-117 #80-12p
Nickel 632 257 8.2 4.2 an NI_1| 270 11 95 84-116 80-120
Total Strontium 11.3 0.64 0.27 1.0 BR il.1 0.44 ip2 81-11% 8§0-120
Technetium 29 118 .8 0.59% 15 TC 1290 1.8 98 84-116 80-120
Thozrium 230 N.A. 1.¢ TH g0-120
Total Uranium (ug/g) 34.90 0.080 1.0 U.T | 316.2 1,4 34 78-121 B80-120
Uranium 233/234 20.9 1.0 1.0 u 19.3 8.77 104 79-121 BO-120
Uranium 235 16.5 2.0 0.25 1.0 U 15.7 0.83 105 78-122 B80-120
Uranium 238 20.7 2.3 0.98 1.0 [y} 21.0 0.p4 99 81-119 BO-120
Neaptunium 237 19.86 0.38 1.0 NP 21.8 0.87 20 77-123 80-120
Plutonium 238 25.7 2.3 0.17 1.9 FU 26.4 1.1 a7 B4-116 B0O-120
Plutonium 239/240 29.0 2.5 0.17 1.0 PU 29.0 1.2 1350 84-116 80-120
Americiuom 241 258.3 2.6 0.24 1.0 A 22.4 .90 113 89-12¢ 80-120
Cfobalt 60 N.A. 0.050 QaM 80-120
Cesium 137 H.A. 0.10 GAM BO-120
200-LW-1/LW-2 Characterization-Soil
QC-LCS 52118
Lab id EBRRLNE
Protocol Hanford
LAl CONTROL SAMPLES ) Veraion Yer 1.9
Page 1 Form DVD-LCS
SUMMARY DATA SECTION Veraion 3.06
Page 12 Report date 04/15/05
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EBERLINE EERVICES/RICEMOND
SAMPLE DELIVERY GROUP H3046

R502208-04 Lab Control Sample
LAB CONTROL SAMPLE
SDG 125% Client/Case no Hanford 5D3 H3046
Contact Peliwsy C. Manyion Contract Hp. £30
Lab sample id R502208-04 Client sample id Lab Control Sample
Dept sample id 7252-004 Material/Matrix 20LID
SAF ¥o F03-025
ERSOLT 20 ERR MDA ADL QUALI-~ ALDDED 2¢ ERR REC 30 LMTS PROTOCOL
AMALYTE pCi/g (QOUNT) pCify pci/g FIRRS TEAT pCi/g pCifg % {TOTAL) LIMITE
Thorium 230 10400 310 39 1.0 TH 10500 420 93 89-111 80-120
Cobalt &0 13.6 1.2 3T 0.0650 GaM | 14.9 D.60 91 75-125 80-120
Cesium 137 15.¢ 1.0 0.70 0.10 GAM | 14.8 0.59 101 74-126 80-120

200-LWN-1/1W-2 Characterization-8Soil

QC-LC8 52199

LAB CONTROL SAMPLES
Page 2
SUMMARY DATA SECTION
Page 13

Lab id EBRLNE
Protocel Hanfopd
Version Yer 1.0
Form DVD-1C§
Version 3, 0§
Report date 09/15/05
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EBERLINE SERVICRS/RICHMOND
SAMPLE DRLIVERY GROUP H3046

R502208-06 R15403
DUPLICATE
DG 1253 Client/Case no Hanford DG _H304
Contact Maljissa C. Mapnion Contract No, 630
DUPLICATE CRIGINAL
Leb sawple id R5Q2208-06 Lab sample id REQ2208-01 Client sample id B19403
Dept gample id 7252-006 Dept sample id 7262-00] Location/Matrix 216-2-7; OLID
Received 02/23/05 Collected/Weight 032/10/05 1245 B4 g
* golide _385.7 % solids _95.7 Custody/SAF No F03-025-181 Fo1-0g5
DUFLICATE 20 ERR MDA RDL QUALT - ORIGINAL 20 ERR MDA (UALI- RFD 30 PROT
ANALYTE pCi/g  (CODKT) pCifg pci/g FIERS TBST pCi/g  [COUNT) pei/g FIERS 3  TOT LIMIT
Tritium -17.6 28 50 400 o H -23.86 37 66 u -
Carbon 14 -15.4 23 39 50 U ¢ 14,7 33 .58 U -
Nickel 63 -108 150 260 30 o NL L| -14.2 96 160 o -
Total Strontium 32400 360 31 1.0 SR 34200 360 28 5 21
Technetium 99 31.76 0.73 z.0 15 T 1.0 1.1 2.1 98 36
Thorium 228 ~0.430 1.1 2.2 u TH o.711 1.4 2.¢ v -
Thorium 230 1.43 4.9 8.9 1.0 u ™ -1,56 4.5 9.7 +] -
Thorium 732 -0.143 1.3 2.5 1.0 u TH 0 1.1 2.5 a -
Total Uranium (ug/g) 5.30 0.58 0.080 1.0 uT 5.06 0.55 0.080 5 30
Uraniuvm 233/234 0 5.3 20 1.0 u o 2.82 5.7 22 o} -
Uranium 235 6. 45 6.5 25 1.0 4] T 0 ‘6.8 26 Li] -
Uraniwn 238 2.68 5.3 20 1.0 u T 8.44@ 11 3z U -
Neptunium 237 3.59 7.2 11 1.0 u NP [\ 7.0 11 u -
Plutonlum 238 377 64 17 1.0 rO0 EEL 64 17 3 37
Plukonium 239/240 34700 2400 17 1.0 PU 33900 2360 17 2 18
Americium 241 5500 460 21 1.0 AW 5340 480 25 3 21
Potapsium 40 17.9 7.8 5.9 GAM 14.0 5.4 4.5 24 95
Cobalt 60 16.2 1.7 1.1 c.050 GAM 17.8 1.6 0.98 ] 38
Antimony 125 o 7.5 U GAM u 6.6 -
Ceslum 134 1.6 U GAM v) 1.5 o] -
Cegium 137 828 6.6 2.6 0.10 GhM 563 6.0 2.4 1] iz
Radium 226 U 3.5 ] GAM u 3.1 -
Radium 223 g 4.5 0 GAM 1] 4.5 U -
Europium 152 U 1.7 0.10 [+] GAM U 6.3 -
Eurcpium 154 3.33 2.1 2.2 0.x0 GAM 5.54 2,1 1.9 S0 106
Europilum 155 a 1z 0.10 +] GAM 9.4 U -
Thorium 228 u 3.7 aaM o 3.3 o -
Thorlum 232 u 4.5 u GAM U 4.5 v -

200-LW-1/Lw-2 Characterization-soil

DOPLICATES
Page 1
SOMMARY DATA SECTION
Page 14

Lab id EERLNE
Prococol Hapford
Version Yer 1.0
Form DVD-DUP

Version 3.0

Reporc dete 04/15/0%
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EBERLINE SERVICES/RICHMOND
SAMFLE DELIVERY GRODP H3046
B502208-06 819403
DUPLICATE, cont.

8DA 7252 Client/Case no Hapford EDG H3046
contact Malisgs C. Mannjon Contract No, 630
) DUPLICATE ORIGINAL
. Lab sample id R502208-0¢ Lab sample 14 R502308-01 Client sample id B18403
Dspt sample id 7252-00¢ Dept sample id 7252-001 location/Matrix 216-%-7; EOLID
Received 02/33/05 Collected/Weight D2/10/0S 12:45 Bs g
%t Bolide _95.7 % solide _39%.7 Custody/SAF No F03-025-1B1 FQ3-025
DOPLICATE 2¢ ERR MDA RDL QUALY - ORIGINAL 20 ERR MDA QOALI- RPD 3g PROY
ANALYTE pci/g  (COURT) pCi/a pCi/g PIRERS  TEST pci/fg  (COUNWT) pcifg PIERS ¥  TOT LIMIT
Uranium 235 g 12 u GAM o 11 o -
Oranium 238 o 140 u GAM o 130 o} -
Americium 241 4240 1% 13 GAM 4760 18 12 1") 32

200-LW-1/LW-2 Characterization-3oil

QC-DUP#1 52201

Lab id EBRLNE
Protocol Hanford

DOPLICATES Version Ver 1.0

Page 2 Form DVD-PUP
BUMMARY DATA SECTION version 3.08

Page 15 Report date 04/15/05
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EBERLINE Q ERVICES/RICHMOND
SAMPLE DELIVERY GROUP H3046

R502208-01 B15403
DATA BHEET
SDG 71252 Client/Case no Hapnford 3046
Contact Meljgsas C. Mannion Contract No. 630
Lab sample id R502208-0]1 Client sample id B19403
Dept sample id 7252-001 Location/Matrix 216-2-7; SQLID

Received 02/23/05 Collected/Weight 02/10/05 12:45 B4 g

% solids _95.7 Custody/SAF No F03-025-181 FQ2-025
RESULT 20 ERR MDA RDL QUALI -

ANALYTE CAE NO pCi/g  (COUNT) pCi/yg pci/g PIERS TEST
Tritium 10028-17-8 -23.8 37 €6 400 o) H
Carbon 14 14762-75-5 14,7 33 5¢ 50 u c
Nickel 63 }13981-37-8 -14.2 96 160 30 U NI L
Total Strontium SR-RAD 34200 360 28 1.0 SR
Technetium 99 14133-76-7 11.0 1.1 2.1 15 TC
Thorium 228 14274-82-9 0.711 1.4 2.0 U TH
Thorium 230 14269-63-7 -1.5¢6 4.5 9,7 1.0 0 TH
Thorium 232 TH-232 0 1.1 2.5 1.0 ) TH
Total Uranium (ug/g) 7440-61-1 5.06 0.55 0.080 1.0 u_T
Uranium 233/234 U-233/234. 2.82 5.7 22 1.0 u u
Uranium 235 15117-96-1 ] 6.8 26 1.0 ) U
Uranium 238 U-238 8.48 11 22 1.0 U U
Neptunium 237 139%4-20-2 0 7.0 11 1.0 u NP
Plutonium 238 13981-16-3 igs 64 17 l.¢0 FU
Plutonium 239/24¢0 PU-239/240 33900 2300 17 1.0 PU
Americium 241 14596-10-2 §340 480 25 1.0 AM
Potassium 40 13966-00-2 14.0 5.4 4.5 GAM
Cobalt 60 10198-40-0 17.5 1.6 0,96 0.050 GAM
Antimony 125 14234-35-6 U 6.6 U GAM
Cesium 134 13967-70-9 U 1.5 u GAM
Cesium 137 10045-97-3 563 6.0 2.4 0,10 GAM
Radium 226 13982-63-3 U 3.1 U GAM
Radium 228 15262~-20-1 u 4.5 U GAM
Europium 152 14683-23-9 o} 6.3 0.10 U GAM
Europium 154 15585-10-1 5.54 2.1 1.9 0.10 GAM
Buropium 155 14351-16-3 U 5.4 ¢.10 U GAM
Thorium 228 14274-B2-9 u 3.3 U GhAM
Thorium 232 TH-232 U 4.5 U GAM

200-1LW-1/LW-2 Characterization-Scil

DATA SHEETS

Page 1

SUMMMARY DATA SECTION

Page 16

Lab id EBRLNE
Protocecl Hanford
Vergion Vexr 1.0
Form DVD-DS
Versgion 2.06
Report date 04/15/05
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EBERLINE

BERVICES/RICHMOND
SAMPLE DELIVERY GROUP H3046

R502208-01 Bl9403
DATA SHEET, cont
SDG 7252 Client/Case no Hanford SDE _H3046
Contact Meljissa C. Manniop Contract HO., 630
Lab sample id R502208-01 Client sample id B19403
Dept sample id 7252-001 Location/Matrix 216-%-7; SOLID

Received 02/23/0%

Collected/Weight 02/10/05 12:45 84 g

% solids _95.7 Custody/SAF No Fp3-025-182 Fp3-025
RESCLT 20 BRR MDA RDL QUALI-
ANALYTE - CAE NO pci/g  (COUNT) pci/g pCi/g FIERS TEST
Uranium 235 15117-96-1 v} 11 U GAM
Uranium 238 U-238 u 130 7] GAM
Americium 241 14596-10-2 4760 18 12 GAM

200-LW-1/LW-2 Characterization-Scil

DATA SHEETS
Page 2
SUMMARY DATA SECTION
Page 17

Lab id EBRLINE
Protocol Hanforgd
Version Ver 1.0
~ Form DVD-DS
Version 3.06
Report date 04/15/05
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EBERLINE

SERVICES/RICHMOND
SAMPLE DELIVERY GROUFP H3046

R502208-02 B19%405
DATA SHEET
SDG 7252 Client/Case no Hapford SDG _H304%
Contact Meljsga C. Mannion Contract Ng., 630
Lab sample id R502208-02 Client sample id B19405
Dept sample id 7252-002 Location/Matrix 216-Z2-7:17.5'-20,0' LID
Received 02/23/05 Collected/Amount 02/08/05 14:00 86 g
¥ solids _95.1 Custody/SAF No F03-025-182 FQ3-025
RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS RO pCi/g {COUNT)} pCi/g pcl/g FIERS TEST
Tritium 10028-17-8 1.47 16 27 400 4] H
Carbon 14 14762-75-5 B5.22 13 22 50 u C
Nickel 63 13981-37-8 418 310 SQo 30 u NI L
Total Strontium SR-RAD 437000 2100 _as_ 1.0 SR
Technetium 99 14133-76-7 5.67 0.63 0.97 15 TC
Thorium 228 14274-82-9 -3.50 5.6 11 U TH
Thorium 230 14269-63-7 1.40 22 48 1.0 u TH
Thorium 232 TH-232 2.10 7.0 13 1.0 U TH
Total Uranium (ug/g) 7440-61-1 27.9 3.1 0.40 1.0 uT
Uranium 233/224 U-233/234 14.9 30 110 1.9 U u
Uranium 235 15117-96-1 0 36 140 1.0 U u
Uranium 238 U-238 29.7 30 110 1.0 U u
Neptunjium 237 13994-20-2 42.3 32 63 1.0 U NP
Plutonium 238 13981-16-3 5770 640 85 1.0 PU
Plutonium 235/240 PU-239/240 472000 32000 B4 1.9 PU
Americium 241 14596-10-2 60600 4500 100 1.0 AM
Potassium 40 13966-00-2 U 19 o GAM
Cobalt 60 10198-40-0 58.3 3.1 1.7 0.050 GAM
Antimony 12B 14234-35-¢6 U 15 U GAM
Cesium 134 13967=-70-9 U 2.8 u GAM
Cesium 137 10045-97-3 2800 a5 5.5 0.10 GAM
Radium 226 13982-63-3 U 6.9 U GAM
Radium 228 15262-20-1 u B.4 U GAM
Buropium 152 14683-23-9 4} 14 0.10 U GAM
Eurcpium 154 15585-10-1 10.5 3.5 4.4 0.10 GAM
Europium 155 14391-16-3 1¢) 18 0.10 U GAM
Thorium 228 14274-82-9 U 6.8 U GAM
Thorium 232 TH-232 U 8.4 U GAM

200-LW-1/LW-2 Characterization-8ocil

DATA SHEETS
Page 3
SUMMARY DATA SECTION
Page 18

Lab id EBRLNE
Protocol Hanford
Vergion Ver 1.0
Form DVDR-DS
Version 3.06
Report date 94/15/05
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP EH3046

R502208-02 B19405
DATA SHEEBET, cont
SDG 7252 Client/Case no Hanford H3046
Contact Meligsa C, Magnion Contract No._ 630
Labh sample id RS502208-02 Client sample id B192405
Dept sample id 7252-002 Location/Matrix 216-2-7:17.5'-20.0" LID
Received 02/23/05 Collected/Amount 02/08/05 14:00 _86 g
% solids _95.1 Custody/SAF No F03-025-182 F03-025
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CA8 NO pci/g {COUNT) pci/g pcl/g FPIERS TEBT
Uranium 235 15117-9%96-1 u 21 u GAM
Uranium 238 U-238 v 230 U GAM
Americium 241 14596-10-2 6220 24 21 GAM

200-LW-1/LW-2 Characterization-Soil

DATA SHERTE
Page 4
SUMMARY DATA SECTION
Page 19

Lab id EBRLNE
Protocol Hapford
Version Ver 1.0
Form DVD-DS
Vergion 3.086
Report date 04/15/05
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EBERLINE SERVICES/RICHMOND
BAMPLE DELIVERY GROUP H3046

R502208-03 319427
DATA SHEET
8DG 7352 Client/Case no Hanford SDG_H3046
Contact Melissg C, Magpion Contract No, &30
Lab sample id R502208-03 Client sample id P19427

Dept sample id 7252-003 Location/Matrix 216-2-7:27 . 5ft-30ft SOLID

Received 02/23/05 Collected/Weight 02/14/05 14:00 330 g

% solids _896.5 Custody/ShF No F03-025-149 FD03-025

RESTLT 20 ERR MDA RDL QUALT -

AHALYTE CAS NO pci/g  (COUNT) pCi/g pCi/g PIERS  TEST
Tritium 10028-17-8 0.899 2.6 4.4 400 U H
Carbon 14 14762-75-5 -1.38 2.0 3.5 50 u ad
Nickel 63 13981-37-8 -4.88 8.1 14 30 U NI L
Total Strontium SR-RAD 8100 40 2.5 1.0 SR
Technetium 59 14133-%6-7 -0.743 2.3 5.4 15 U TC
Thorium 228 14274-82-9 0.538 0.13 0.080 TH
Thorium 230 1426%-63-7 0.167 0.25 0.50 1.0 U TH
Thorium 232 TH-232 0.458 0.13 0.15 1.0 TH
Potassium 40 13966-0C-2 U 10 u GAM
Cobalt €0 10198-40-0 2,68 0.84 0.7¢ 0.050 GAM
Antimony 125 14234-35-6 U 2.8 u GAM
Cagium 134 13967-70-9 U 1.5 u GAM
Cesium 137 10045-97-3 1.03 0.68 0,93 c.10 GAM
Radium 226 13982-63-3 U 2.1 u GAM
Radium 228 15262-20-1 s 3.6 u GAM
Buropium 152 14683-23-9 U 3.0 0.10 u GAM
Europium 154 15585-10-1 u i.9 0.10 1) GAM
Eurcpium 155 14391-16-3 o 3.3 ¢.10 u GAM
Thorium 228 14274-82-9 u 1.8 u GAM
Thorium 232 TH-232 U 3.6 u GAM
Uranium 235 15117-96~1 u 4.7 U GAM
Uranjum 238 U-238 u 100 U GAM
Americium 241 14596-10-2 65.4 2.5 2.7 GAM

200-LW-1/LW-2 Characterization-Soil

Lab id EBRLNE
Protocel Banford

DATA SHEETS Version Ver 1.0

Page 5 Form DVD-DS
SUMMARY DATA SECTION Version 3,06
Page 20 Report date 04/15/05
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Test AM _ Matrix SOLID
3DG 7252

Contact Melimpa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELTVRRY GRODF H3046

METHOD SUMMARY
AMERICIUM 241 IN SOLIDS
ALPHR SPRCTROSCOPY

Client Hanford

Contract No, 630

Contract SDG H3046

200-LW-1/LW-2 Characterization-Soil

RESULTS
LAB RAW BUF- Americium
CLIENT SAMPLE ID BAMPLE ID TEST FIX PLANCHET 241
Preparation batch 7113-200
Bl1%403 R502208-01 7252-001 8340
B19405 R502208-02 7252-002 60600
- BLK (QC ID=52120) R502192-04 73281-004
LCS (QC ID=52119) R5021%2-03 7251-003 ;
Duplicate {R502208-01) RE02208-06 7252-006 ck
Nominal values and limits from method RrRDL& (pCi/g) 1.0

METHOD PERFORMANCE

CLIBNT SAMPLE ID

LAB
SANMPLE ID

RAW SUF-
TEST FIX pCifg g

PAC TICN L]

MDA ALIQ PREF DILD- YIELD EFF COUNT FWHM DRIFT DAYS
% min keV KeV HELD PREPARED YZED

DETECTOR

Preparation batch 7113-200

20 prep error 5.0 %

Reference lab Notebook 7113 pg. 200

B19403 R502208~-01 25 2.0350 66 124 51 04/02/05 (4702 55-064

B12405 R5022¢08-02 100 0.0030 a0 124 53 04/02/05 p4/02 SS-065

BLE (QC 1D=521290) R502192-04 0.22 6.500 76 125 04/02/05 04f02 53-057

LTS {QC ID=52119) R502192-03 D.24 0.500 [} 124 D4/02/05 04/02 S5-056

Duplicate (R502208-01) R502208-06 21 £.Q050 a0 125 51 04/02/0% 04/02 S5-066
(QC ID=5%2201)

NHowminal values and limits from wmethod 1.0 ©.500 20-105 100 180

PROCEDURES REFERENCE
CP-060
CP-071
CP-963

cP-008

AMCMIS0_IE_PLATE AEA
Soil Preparation, rev 7

501l Diegolution, » 1,09 Aliquot, rev S
Americium and Curium in Water and Dissolved
Samples by Excraction Chromatography, rev &

Heavy Element Electyoplating, Yev 9

METHOD SUMMARIES
Page 1
SUMMARY DATA SECTION
Page 21

AVERAGES 3 2 SD
FOR 5 SAMPLRY

MDA _ZP + B2
YIELD __ 74 + 13

Lab id EBRLNE
Protocol Hanforg
Version Ver 1.0

Form DVD-CM3
Version 3.06
Report date 04/15/08
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EBERLINE SERVICES/RICHMOND

Test NP  Matrix
5DG 7232

SOLID

Contact Melisea C. Manniog

RESULTS

CLIENT SAMPLE ID

LAB RAW SUP- MNeptunium
EAMPLE ID TEST FIX PLANCHET 227

SAMPLE DELIVERY GROUP H3046

METHOD SUMMARY
NERPTUNIUM IN SOLIDS
ALFHM SPECTROSCOPY

Client Hanford

Contract No, 630

Contract SR H3I046

Preparation batch 7113-200

B19403 R502208-01 7252-001 u
B19405 R502208-02 7252-002 2.3 U
BLK {(QC ID=52120) RS02192-04 7251-004 U
LCS (QC ID=52119) R502192-03 7251-002 ok
Duplicate (RSQ2208-01) R502208-06 7252-006 - U
Fominal valuas and limits from method RDLE (pCi/fg) 1.0

200-1WN-1/1M-2 Characterization-8oil

METHOD PERFORMANCE

LAB RAW SOUF- MDA ALIQ PREF DILO- YIELD EFF COUNT FWiM LRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST F1X pcijg q FAC TION min ke¥ §Kev HELD PREPARED YZED DETRCTOR
pPreparatiocn batch 7113-200 20 prep error 5.0 ¥ Reference Lab Raotebook 7113 pg. 200
B19403 R502208-01 11 0.04p50 36 211 46 03/25/05 (03/28 85-059
B19405 R502208-02 £3 §,0030 28 211 48 03/25/05 03/28 SS-060
BLX {QC Ip=52120) R502192-04 0.17 0.500 23 212 03/2%/05 03/28 SS-057
LCS (QC ID=52119) R502192-02 ’ 0.38 Q.500 18 110 03/25/05 03/28 55-028
Duplicate (R502208-01) R502208-086 11 Q.D0C50 35 212 46 03/25/05 ©3/28 55-061
Q¢ ID=52201)
Hominal values and limite Erom method 2.0 0.500 20-105 100 ia0
PROCERDORES REFERENCE NP237 LLE PLATE_REA AVERMGES + 2 &D MDA 17 + 52
CP-060 Soil Preparatijon, rev 7 POR 5 SAMPLES YIELD __28 t 15
CF-071 So0il Dissclution, » 1.0g Aliguot, rev §
CE-930 Neptunium from S5olide and Water by Bxtraction
Chyomatography, rev 1
CP=-008 Heavy Element Electroplating, rev $

METHOD SUMMARIES
Page 2
SUMMARY DATA SECTION
Page 22

Lab id EPRLNE
Protocol Hanforgd
veresion Ver 1,0
Form ggn-ﬁ
Vereion 3,06
Report date 04/15/¢5
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EEERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3046
Test PJ__ Matrix SOLID Client Hanford
SD6 3352 METHOD SUMMARY Contract No,_ 630
Contact Melissa C. Mannign PLUTONYIOM, ISOTOPIC IN SOLIDS Contract SDG H304¢

ALPHA SPECTROSCOFY

RESULTS
LAB RAN 80F- Plutonium Plutonium
CLIENT SAMPLE ID SAMPLE 1D TEST FIX PLANCHET 238 2397240

Preparation bhatch 7113-200

B19403 RE02208-01 7252-001 ELTY 33900
B1940% R502208-02 7252-002 5710 472000
BLK (QC ID=52119) RS02192-04 7251-004 v U
LCS (0 ID=52118! R502192-03 7251-003 ok ak
buplicate {RS02208-01) R502208-06 7252-006 ok ok
Nowinal values and limits from method RDLa (pCifg) 1.0 1.0

200-LW-1/1M-2 Charatterization-Soll

METHOD PERFORMANCE

LAB RAW S8SUF- MAX MDA ALIQ FREPF DIOL- YIELD EFF COURT FWHM DRIFT DAYS ANAL-~
CLIENT SAMPLE ID SAMPLE ID TBST FIX pci/g g FAC TION X % min kaV KeV HELD PREPARED YZED DETRCTOR
Preparation batch 7113-200 20 prep error 5.0 % Refarence Lab Motebook 7113 pg. 200
B19403 RED2208-01 17 9.00ED B4 146 54 D4/05/0% 04/05 S55-036
B19405 R502208-02 85 D.0030 75 147 56 04/05/05 04/05 S5-040
BLK {QC ID=52119) R502132-04 0.258 0.500 59 143 D4/05/05 04705 S5-034
LCS (QC ID=52113) R502192-03 9.17 0.500 B8l 141 04/05/05 04/05 S3-028
Duplicate (R502206-0C1) R502205-06 17 0,0050 18 147 34 04/05/05 04/05 838-042
{QC ID=52201) .
Nominal values and limits from method 1.0 0,500 20-105 100 100 180
PROCEDOURES REFERENCE POISO_FLATE_MER AVERAGES 1 2 38D MDA _24 + _10
€P-050 S0il Preparation, rev 7 FOR 5 SAMPLES YIELD 75 + 20
cp-072 80il Digsolution, » 1.0g Aliquot, rev 5
CP-941 Plutoniuwm in Water and Digsolved Samplea by
Extraction Chromatcgraphy, rev 3
Cp-008 Heavy Element Electroplating, rev 9

Lab id EBRINE
Protouol Hanford

METHOD SUMMARIES Version ¥er 1.0
Page 3 ' Form DVD-CM3

SUMMARY DATA SECTION Version 3,06
Page 23 Report date Q4/15/Q5
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Test TH
SDG 1252

Matrix BOLID

Contnct Meiispa C, Manmion

EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3046

METHOD SUMMARY
THORTOM, ISOTOPIC IN SOLIDS

ALPHA SPECTROSCOPY

Client Hanford
Contract No, 630

Contract SDG H304§

RESULTS

LAR RAW SOF-
CLIRNT SAMPLE ID SAMPLE ID . TEST FIX PLANCHET Thorium 230
Preparation batch 7113-202
B19403 R502208-01 7252-001 U
B19405 R502208-02 7252-4Q02 1.40 U
B135427 R502208-03 T7252-003 1]
BLK (QC ID=52200} R502200-05 7252- 005 5.3 4]
LCS (QC ID=52199) RE02208-04 7252-00Q4 ok
Duplicate (R502208-01) R5D2208-06 7252-006 - v
Rominal values and limite trom method RDLS {pCi/g) 1.0

200-LM-1/Lw-2 Characterization-Soil

METHOD PERFORMANCE

LABR RAW SUF- MAX MUA ALXQ PREP DILU- YIELD RFF COUNT FWiM DRIFT DAYS AMAL-

CLIENT SAMPLE ID SAMDLE ID TRST FIX pLi/g q FAC TIOR L4 ¥ win keV KaV HELD PREPARED YZED  DETECTOR
Preparation batch 7113-202 20 prep error 5.0 % Reference Lab Notebook 7113 pg. 202
Bl94a03 R502208-01 9.7 0.0050 a2 2183 51 04/02/05 04/02 S5-055
BLO405 R502208-02 48 0.0010 a4 2183 53 04/02/05 04/02 S5-056
Bl9427 R502208-03 0.50 0.100 Be 2183 47 04/02/05 04/02 S8-087
BLK (0 ID=%2200) R502208-~05 439 0,0010 ao 2181 04/02/05 04/02 S58-059
LCS (QC IDw5219%) R502208-04 49 ©.0010 B3 2183 04/02/05 04/02 83-053
Duplicate (RSD2208-01) R502208-06 2.9 0.0050 83 2181 51 04/02/05 04/02 88-060

{QC ID=52201)
Homipal values aml limits from method 1.0 0.0010 20-105 150 180

PROCRINIRES REFERENCE
CP-060
cP-071
CP-20C

CP-008

TRISO_IE_PLATE_ARA
5¢il Preparation, rev 7
Soil Dissolution, » 1.0g Aliquot, rev §
‘Thorium in Water and Dissolved Solid Samplas by
Extraction Chromatography, rev 1

Heavy Element Electroplacing, rev 9

METHOD SUMMARIES

Page 4

SUMMARY DATA SECTION

Page 24

AVERAGES 3 2 SD
FOR & SAMPLES

MDA _28 + _4f
YIELD 83 * A

Lab id EBRLNE
pProtocol Hanford
Version Yer 1.0

Form DVD-CMS
veraion 3.06
Report dafe £4/15/05
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EBERLINE SERVICES/RICHMOND

SDG 7252

Test Matrix S0LID

Contact Meligsa C. Manoion

BAMPLE DELIVERY GROUP H3046

METHOD SUMMARY
URANIOM, TSOTOPIC TN SOLIDS
ALPHA SPRCTROSCOFY

Client Hanford
Contract Ng. 639
Contract SDG H3046

RESULTS
LAB RAWN SUF- 1: Uranium 2: Dranium 3: Uraniuwm RESULT RATIOS (%)
CLIENT SaMPLE I SAMPLE ID TEST FIX PLANCHET 233/234 235 238 1+3 2g 2.3 20
Preparation batch 7113-200
B19403 R502208-01 7252-001 2.82 U© o) 8.48 0
B19405 R502208-02 7252-002 14.9 o u 29, '1. 7]
BLK (QC ID=52120) R502192-04 7251-004 14 ¥ a
Lab Contrel Sample R502192-03 T251-Q02 ok ok ok
Duplicate {R502200-Q1) RS02208-06 7252-006 - v - i - 2]
Fominal values and limits from wmethod BDL8 {pCifg) 1.6 1.0 1.0 140 4
200-LWN-1/LW-2 Characterigation-Soill Averaqes
METHOD PERFORMANCE
LAB RAW SOF- MAX MDA ALIQ FREP DILU- YIELD EFF COUNT FWHM DRIPFT DAYS ANAL-
CLIENT SAMFLE ID SAMPLE ID TEST FIX pcl/q g FALC TION * X min kaV Kev HELD PREPARED YZED DETECTCR
Preparation batch 7113-200 20 prep error 5.0 & Refersnce Lab Notebook 7113 pg. 200
319403 RE02298-01 25 0.9050 82 106 40 03/18/05 03/22 85-059
BL3405 RS02208-02 149 0.9010 80 108 42 03/18/05 03/22 B8S8-0&0
BLE (QC ID=5212¢) R502192-04 .32 0,500 5 104 03/18/65 03/19 3S-061
Lab Control Sample RED2192-03 i.p 0.500 89 104 03/18/05 03/19 SS5-060
Duplicate {R502208-01) R502208H-06 25 0.9059 94 106 40 03/18/05 03/22 8S-061
(QC IDwS2201)
Nominal values and limite from method 1.6 0.500 " 20-105 100 100 180
PROCEDURES REFERENCE Ul1SO_PLATE AEA AVERAGES 4 2 SD MDA _38 3+ 220
CP-060 S50il Preparacion, rev 7 FOR 5 SAMPLES YIELD 85 3 15
CP-071 Soil Dissclution, » 1.0g9 Aligueot, rev &
CP-921 Uranjum in Water and Dissclved samples by
Extraction Chromatography, rev 1
CP-0C8 Heavy Element Electroplating, rev 9

METHOD SUMMARIES
Page 5
SUMMARY DATA SECTION
Fage 25

lLab id
Prococol
Version Ver 1.0
Form DVD-CMS
Version
Ruport date 04 05

EBRLNE
Hanford

3.06
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EBERLINE SERVICES/RICHMOND

Test SR __ Matrix SOLID __

SPAMPLE DELIVERY GRODP H3046

METHOD SUMMARY

Client Hanford

D3 7352 Contract Ng. 630
Contact Meligsa &, Manniog TOTAL STRONTIM IN B0OLIDS Conetract Spa H304§
BETR COUNTING
RESULTS
LAB RAW BUF- _ Total
CLIENT SANRLE ID SAMPFLE ID TEST PIX PLANCHET Strontium
Preparation batch 7113-200
B19403 RE02208-01 7252-001 34200
R15405 R5Q2208-04 T252-002 437000
Bl2427 R502208-03 7252-003 5100
BLK (QC ID=52120) R502192~04 T251-004 ]
LCS {(QC IDe52115}) R502192-03 T281-003 ck
Duplicate (R502208-01) R5022008-06 T252-006 ok
Nominal values and limite from method ROLe [pCi/g) 1.0

200-LW-1/IM-2 Characterisation-Socil

METHOD PERFORMANCE

LAB RAN SUF- MDA ALIQ PFREP pDILU- YIZELD RFF COUNT FwWHM DRIFT DRAYS ANAL-

CLIERT SAMPLE ID ENMPLE ID TEST FIX pli/g a FAC TION ¥ ¥ min keVv KeV HELD PREPARED YZED  DETECTOR
Preparation batch 7113-200 20 prep error 10.0 ¥ Raference Lab Notebook 7113 pg. 200
Ble4adl R502208-01 28 0.0100 81 100 47 03/28/05 03/29 @GRB-222
B19405 R302208-02 25 0,0050 ' 73 100 49 03/2%/05 03/29 ORB-203
B15427 E502208-03 2.5  _9,0s50 78 1co 43 03/28/05 03/29 GRE-204
BLY {QC IDx52120} R502152-04 0.31 1.60 74 100 03/29/05 03/29% GRB-220
LC3 {pC ID=5211%) R502192-03 a.2% 1.00 76 99 03/29/05 03/29% GRB-220
Duplicate (R502208-01) RE(2208-06 31 [+] 17 100 47 03/29/05 03/29 GRR-223

(QC ID=52201)
Nominal values and limits from wethod 1.0 1.00 30-105 100 180

PROCEDURES REFERENCE  SRTOT_SEP_PRECIP_GPC

AVERMGES + 2 8D

MDA _23 + 58

YIELD 78 S

[

CP-060 8vil Preparxation, rev 7 FOR € SAMPLES
CP-071 Soil Dispolution, » 1.0g Aliquot, rev §
CP-382 Strontivm in Dissolved Solid of < E.0g Aliquot,

rev 1

METHOD SUMMARIES
Page 6
SUMMARY DATA SECTION
Page 26

Lab jid EBRLNE
Protocol Hanford
Veraion Wer 1.0

* Form DVD-CMS
Version 3.06

Report datce
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EBERLINE SERVICES/RICHMOND

. EAMPLE DELIVERY GROUP H3046
Test JC__ Matrix SQLID client Hanford
aDa 7252 METHOD SBUMMARY Contract Jo. 630
Contact Meligeg C. Mapnion TRCHNETIUM %9 IN SOLIDS Contract §DG _H304¢

BETA CUINTING

RESULTS
AR RAN  SOF- Technstium
CLIENT SAMPLE ID SAMFLE T0 TKST FIX PLANCHET 99

Praparatlon batch 7113-200

B19403 RS02208-01 7253-001 11.0
B19405 R502208-02 7252-002 5.67
B19427 R502208-03 7252-003 1]
BLK (QC ID=52120) RE02192-04 7251-004 u
LCS (QC IDw52119) R502192-03 7251-003 ok
Duplicate (R5C2208-01) R50220B-06 7252-006 ouT
Nominal values and limits from method RDLa {pCi/g) 15

200-L¥W-1/LN-1 Characterization-Soil

METHOD PERFORMANCE

LAR RAW 5SUF- MDA ALIQ PRRP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID EAMPLE ID TEST FIX pCi/g -] FAC TION ¥ t wmin kev Eev HELD PREPARED Y2ED DETECTOR
Preparation bateh 7113-200 2¢ prep exror 10.0 ¥ Reference Lab Notebook 7113 pg. 200

B19403 R502208- 02 2.1 p.290 87 50 46 03/22/05 03/28 GRB-218
B1240S R50220B- 02 0.57 _0.620 85 50 48 03/22/05 03/28 ORB-220
Bl9427 RS02208-03 5.4 0.310 84 50 42 03/22/0%5 ©3/28 GRB-222
BLE {QC ID=52120) R502192-04 ¢.53 1.00 94 50 03/22/05 03/25 GRB-224
LCS (QC ID=52119) R502192-03 0.59 1.a0 ga 50 03/22/05 03/25 GRB-223
Duplicate (R502208-01) R502208-06 2.0 g.290 B6 50 46 03/22/05 ©3/28 GRB-224

(QC ID=52201})

Nominal values and limits from method 15 1.90 20-105 50 180
PROCEDURES REFERENCE  TC9§ TR _SEP_1SC AVERAGES » 2 SD MDA _ 1.9 ¥ __3.7
CP-431 Technecium-99 Purification of Soil or Resin by FOR 6 SAMPLES YIELD BY 1 7
Extraction Chromatography, rev 2
CP-0poe Heavy Element Electroplating, rev %

METHOD SUMMARIES
page 7
SUMMARY DATA SECTION
Page 27
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Test GAM Matrix SOLID

EBERLINE SERVICES/RICHMOND
SAMVLE DELTVERY GROUP H3046

Client Hanford

3DG 7252 METHOD SUMMARY Contract No. 630
Contact Melisss T, Mannion anMMh. SCAN Contract SD3 HIQ4E
GRMMA SPECTROSCOPY
RESULTS
1AE RAW SOP-
CLIERT SAMPLE ID BAMPLE ID TEST PIX FLANCHET Cobalt 60 Ceaium 137
Praparation batch 7113-202
B19403 R502208-01 7252-001 17.5 563
B19405 R502208-02 1252-002 58.3 2800
B19427 R502208-01 7252-003 2.88 1.03
BLE (QC ID=52200) R502208-05 7252-005 o u
LCS {QC ID=52199) RE02208-04 7252-004 ok ok
Duplicate (RBD2208-01) R502208-08 7252-006 ok ok
Nominal valuse and limits £rom method RDLs {pci/q) ¢.050 0.10
200.LW-1/1W-2 Characterization-Soil '
METHOD PERFORMANCE
LAB RAM BUF- MDA ALIQ FREEP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLISNT SAMPLE ID SAMPLE ID TRST FIX pCi/fg g PAC TION 3 %t min kev XeV HELD PREPARED YZED DETECTOR

Preparacion batch 7113-202

25 prep errtor 15.0 ¥ Reference Lab Motebook 7113 pg. 202

4B  ©31/10/05 03/30 SP,03,00

B19403 R502208-01 17 15.1 139

Bl9405 RE02208-02 3B 15.3 109 51 ©¢3/10/05 03/31 S5P,03,00
B19427 R502208-03 10 15.1 107 47 ©03/10/05 04/02 SP,07,00
BLK (QC ID=52200) R502208-05 3.5 15.0 102 ¢3/10/05 03/31 SP,07,00
LCS (LT ID=%2199} R502208-04 0.33 i5.0 154 03/10/05 03/31 SP,03,00
Duplicate (RS02206-01) R502208~06 1% is.1 106 54 03/10/05 0O4/05 3P,03,00

{QC ID=52201)
Nomipal valued and limits from method 4.050 15.0 100 180

PROCEDURES REFERENCE

GAMMA_GS
CP-BEQ
CP-100

S0i) Preparation, rev 7
Ge(Li} Preparation Eor Commercial Samples, rev 7

AVERAGES 3 2 BD
FOR 6 RAMPLES

MDA 15 3 _27
YIBLD

|

METHOD SUMMARIES

Page B

SUMMARY DRTA SECT1OW

Page 28

Lab id EBRLME
Protecol Hanford
Veraion Ver 1.0

Form DVD-CMS
Version 3_06
Report date D4/15/05
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Test U T Matrix SOLID

EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3046

clien.t Hanford

SDG 7252 METHOD SUMMARY Contract No, 630
Contact Melissa C. Mannion ORANIUM, TOTAL IN SCLIDS Contract SDG H3046
KIKETIC PHOSFHORIMETRY (XPh)
RESULTS
LAB RAM SUF- Total
CLIENT SAMPLE ID SAMPLE ID TBIT FIX FPLANCHET Oranium
yreparation betech T113-200
B19403 R502208-01 7252-001 5.06
B19405 RBC2208-02 T2%2-002 27.9
BLE (QC TD=52120) RS02192-04 7251-004 v
LC3 {QC ID=5211%) R502192-03 7251-003 ok
Duplicate {R502208-D1)  R502208-06 7252-006 ok
Nominal vaplues and limite from method ROLs [ug/g) 1.0
200-LW-1/LW-2 Characterization-Soil
METHOD PERFORMANCE
LAB RAW SUP- MOA ALIQ PREP DILU- YIELD EFF COUNT FWEHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX vgd/g g FAC TION min eV gEeV HELD PREPARED YZRED DETECTOR

Preparation batch 7113-200

2¢ prep exror 9.0 %

Refersnce 1ab Notebook 7113 pg, 200

33 03/09/05 0©03/15 KPA-001
3% 03/0%/05 03/15 KPA-001
03/09/05 03/15 XPA-001
03/09/05 03/15 KPA-0D2
33 03/09/05 03/15 KPA-001

B19443 R50D2208-01 0.080 £.065D

B192405 REQ2208-02 0.40 0.0010

BLK (QC ID=E2120) REQ2192-04 0.008 0.0500

LEs (QC ID=52119) R502192-03 0.080 0.0500

Duplicate (R502208-01) RG02208- 06 0,080 .0050
(QC ID«82201)

Boninal values and limics from method 1.0 ©0.0500

180

CP-062
CcP-071
cp-928
Cp-929

PROCEDURES REFERENCE UTOT_KPA

Sample Aligquoting, rev 2

80il Dissolution, » 1.0g Aliquot, rev 5

Total Uranium by Kinetic Phosphorimetry, rev 8
calibracion ¢of the Kinetic Phogphorimeter, rewv 9

AVERAGES ¢ 2 5D
FOR 5 SAMPLES

MDA D.13 2 O.g;
YIELD [

gt L st et

METHOD SUMMARIES
Page 9
SUMMARY DATA SECTION
Page 29

Lab id EBRLNE
Protocol Hanford
Versicn Ver 1.0
Form QVD-CMS
» Version 3,06
Report dave 04/15/0%5
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Tesat C Matrix SQLID

3DG 7252
Contact Melissa C. Mannioq

EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3C46
Client Hagford

METHOD SUMMARY Contract Mg, 630

CARBON 14 IN BOLIDS Contract SDG H3046

LIQUID SCINTILIATION COUNTING

RESULTS
LAB RAW SOF-
CLIENT SAMPLE ID SANPLE ID TEST FII PLANCHET Carbon 14
Preparation bateh 7113-200
H19403 R502208-01 1252-001 L")
B19405 R502208-02 T252-002 o
B19427 R502208-03 F252-003 o
BLE (QC ID=52120) REQ21%2-04 7251-004 u
LC8 {QC ID=52119) R502192-03 T1251-003 ok
Duplicate (R502208-01) R5J2208-06 7252-006 - v
Nominal values and limits from method ROLs (pCi/g} 50
200-IW-1/1M-2 Characteriration-Soil
METHOD PERFORMANCE
Las RAW SUOF- MDA ALIQ PREP DILU- YJELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SANPLE ID TEST FIX pCifg g FAC TION ¥ ¥ min keV xev HELD PREPARED YZED DRTECTOR
Preparation batch 7113-200 20 prep exrror 10.0 ¥ Reference Lab Notebook 7113 pg. 200
Bl134903 R502208-01 56 0.0247 100 S0 45 ©3/26/05 03/27 L5C-004
B19465 R502208-02 22 0.0616 100 50 47 03/26/05% (03/27 LS5C-004
B15427 REQ2208-03 3.5 0.380 lc0 F1d 41 03/26/05 ©3/27 LSC-004
BLK [(QC 1Dw52123]) REQ2192-04 6.4 0.200 100 50 03/26/¢5 02/27 LBC-004
LCS (QC ID=5211%}) R802192-03 15 0.200 100 o €3/26/05 03/27 LBC-004
Duplicate (R502208-01) R502208-06 339 0.0237 Q 45 03/26/0% (03/27 LSC-004
(QC ID=52201)
Rominal values and limits from method 5O 0,200 25 180
PROCEDURES REFERENCE Cl._COX_LSC AVERAGES : 2 5D MDA _24 + _471
CP- 251 Tritiuwm/Carbon-14 Oxidation, rev B FOR 6 BAMPLES YIELD B3 + 82

METHOD SUMMARIES
raga 10
SUMMARY DAThA SECTION
Page 310

lakb id EBRLNE
Protocol Hanford
Vergion Ver 1.0
Porm DVD-{ME
Version 3. 06
Report date 04/15/05
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EBERLINE BERVICES/RICHMOND

Test H Matrix SOLID
8pG 7352

Contact Melissa C, Mannion
RESBULTS
LaB RAW

CLIENT SAMPLE ID

SMMFLE 1b  TEST

BAMPLE DELIVERY GROUP H3DMG

METHOD SUMMARY
TRITIUM IN BOLIDS
LIQUID SCINTILLATION COUNTING

SUF-
FIX PLANCHET Tritium

Clienc Hanford

Contract No. 630

Contract SD3 H3046

Preparation barch 7113-200

B1L9403

B1940%

B19427

BLK {(QC ID=562120)

LCS (QC ID=S211%9)
Duplicate (RS02208-01)

R502208-01
R502208-02
R502208-03
REG2192-04
R5021%2-03
R502208-06

7252-001 o
7252-002 &)
1252-003 v
T251-004 T
7251-003 ok
7252-006 - o)

Fominal values and limite from mechod
200-LW-1/LW-2 Characterization-soil

RDLe (pCi/q) 400

METHOD PERFORMANCE

LAB RAW SOF- MDA ALIQ PREP DILU- YIELD EFF QOUNT FWHM DRIFT DAYS ANAY.-
CLTENT SAMPLE 1D SAMPLE ID TEST FIX pCifg g PAC TION x min keV KeV HELD PREPARED YZED DETECTOR
Preparaticn bacch 7113-200 2¢ prep exror 10.0 ¥ Reference Lab Notebook 7113 pg. 200
B19403 R502208-01 66 0.0 160 50 45 03/26/05 03/27 LSC-0D4
B19445 R502208-02 27 0.06316 loo 50 47 03/26/05 03/27 L3C-004
B19427 R502208-03 4.4 d.380 100 50 41 03/26/0% 03727 LSC-004
BLK (QC IDw52120) R502192-04 7.7 0.200 100 50 03/26/0% 03/27 LSC-004
LCS (QC ID=52119) R502192-03 9.8 6.200 100 32 03/26/05 03727 L8C-004
Duplicate {(RS02208-01) RS502208-06 50 0.0337 100 50 45 03/28/05 03/27 LSC-0D4
{QC ID=52201)

Nominal values and limits from mechod 400 0.200 25 180

PROCEDURES REPERENCE TRITIUM_COX_LSC AVERMIES 3 2 8D MDA _27 + _51

Cp-251 Tritium/Carbon-14 Oxldation, rev B POR & SAMILES YIELD _180 + [v]

METHOD SUMMARIRS
Page 11
SDMMARY DATA SECTICN
Page 11

Lah id EBRLNE
Protocol Hanford
Version Ver 1.4
Form DVD-EM3
Verpion 2, 06
Report date 04/15/05
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EBERLINE SERVICES/RICHMOND

Test NI L Matrix OLID

EAMPLE DELIVERY GRCUP HI046

Client Hanford

SDG 7252 METHOD SUMMARY Concract No, 630
Contact Melisps C. Mapnicy NICKEL 63 IN SOLIDS Contract SDG H3046
LIGUID SCINTILLATIGN COUNTING
RESULTS
' LaR RAN  SOP-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Nickal 63
Preparation batch 7113-200
B19403 RS02208-01 7252-001 u
B15405 R502208-02 7252-002 Al8
B19427 R502208-03 7252-003 u
BLK (QC ID=52120) R502192-04 7251-004 u
LCS (QC ID=-521189) R502192-03 7251-003 ok
Duplicate (R502208-01) RS02208-06 7252-006 -
Nominal values snd limits from metbod RDLs (pCi/g) 30

200-IW-1/1M-2 Characterization-Soil

METHOD PERFORMANCE

CLIENT SAMPLE ID

LAB RAW SOF-
SAMPLE TD TEST ¥IX pCi/g g

FAC TION

¥

MDA ALIQ PREP DILD- YIELD EFF COUNT PWHM DRIFT DAYS

min keV EKeV HELD PREFARED YZED DETECTOR

Preparation bateh 7113-200

2¢ prep errcr 10.¢ ¥ Refersnce lLab Notebook 71131 pg. 200

B19403 R502208-01 160 £.010¢ 92 50 40 03/22/05 03/22 LSC-004
B19405 R502208-02 500 D.005¢ 61 S0 43 03/22/05 03/23 LSC-004
B19427 RE02208-03 1a g.150 73 50 37 03/22/05 03/23 LSC-004
BLX {DC ID=52120) RE02192-04 3.3 ¢.500 $1 50 03/22/05 03/22 LSC-004
LCS {QC ID=52119) R502192-03 4.2 0.500 94 27 03/22/05 ©03/22 LSC-004
Duplicate (R502208-01) RS02208-0¢ 260 0,0100 60 50 41 03/22/65 03/23 L8C-004
(QC ID=52201)
Nominal values and limits frowm method 30 0.500 30-105 25 180

CE-060
CP-071
CF-280

PROCEDURES REFERENCE

NIE3_LSC

Soll Preparation, rev 7

Seil Diasclution,

> 1.0g ARliquot, zav §

Nickel-63 Puritication, rev 3

METHOD SUMMARIES
Page 12
SUMMARY DATA SECTION
Page 32

AVERAGES + 2 8D
FOR 6 SAMPLES

MDA 16¢ + 400
YIELD 28 ) a2

Report date 04/15/05

Lab id BERINE
Brotocol Hanford
Veraion ¥Yer 1.0
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H3046

SDG 7252 Client Hanford
Contact Melissa C. Mannjon REPORT GUIDE Contract No, 630

Case no SDG H304€

BAMPLE SUMMARY

The Sample and QC Summary Reports show all samples, including QC
samples, reported in one Sample Delivery Group (SDG).

The Sample Summary Report fully identifies client samples and gives the
corresponding lab sample identification. The QC Summary Report shows at
the sample level how the lab organized the samples into batches and
generated QC samples. The Preparation Batch and Method Summary Reports
show this at the analyais level,

The following notes apply to theae reports:
* LAB SAMPLE ID is the lab's primary identification for a sample.

* DEPARTMENT SAMPLE ID is an altermate lab id, for example one
assigned by a xadiochemistry department in a lab.

* CLIENT SAMPLE ID is the client's primary identification for a
sample. It includes any Sample preparation done by the client
that is necessary to identify the sample.

* QC BATCH is a lab assigned code that groups samples to be
processed and QCed together. These samples should have similar
matrices,

QC BATCH is not necessarily the same as SDG, which reflects
samples received and reported together. ‘

* All Lab Control Samples, Method Blanks, Duplicates and Matrix
Spikes are shown that QC any of the samples. Due to possible
reanalyses, not all results for all these QC samples may ke
relevant to the SDG. The Lab Contreol Sample, Methed Blank,
Duplicate, Matrix Spike and Method Summary Reports detail these
relationships.

lab id EBRLNE
Protocol Hanford

REPORT GUIDES Version Ver 1.0

Page 1 Form DVD-RG
SUMMARY DATA SECTION Version 3.06
Page 33 Report date 04/15/05
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EBERLINE

SD3 7252
Contact Meligss C. Mapnion

PREPARATION BATCH

SAMPLE DELIVERY GROUF H3046

REPORT GUIDE

SERVICES/RICHMOND

Client Hanford
Contract No. 630
Case no 8DG _H3046

SUMMARY

basis.

P One or more results are 'preliminary!’.
ready for final reporting.

Other lab defined qualifiers may occur.
should be addressed in the SDG narrative.

The Preparation Batch Summary Report shows all preparation batches in
one Sample Delivery Group (SDG) with information necessary to check the
completeness and consistency of the SDG.

The following notes apply to this report:

* The preparation batches are shown ln the same order as the
Method Summary Reports are printed.

*+ Only analyses of planchets relevant to the SDG are included.

* Each preparation batch should have at least one Method Blank
and LCS in it to validate client sample results.

+ The QUALIFIERS shown are all ¢ualifiers other than U, J, B, L
and H that occur on any analysis in the preparation batch. The
Method Summary Report has these qualifiers on a per sample

These qualifiers should be reviewed as follows:

X Some data has been manually entered or modified.
Tranecription errors are possible. '

2 There were two or more results for one analyte on one
planchet imported at one time.
not be the game as on the raw data sheets.

The data is not

The results in DVD may

In general, these

REPORT GUIDES
Page 2
SUMMARY DATA SECTION
Page 34

Lab id EBRLINE
Protocol Hanford
Version Yer 1.0
Form DVD-RG
Version 2.06
Report date 04/15/05
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EBERLINE SERVICES/RICHEMOND

8DG 725

SAMPLE DELIVERY GROUP H3046

2 Client Hanford
Contact Melissa C. Mapnjon REPORT GUIDE Contract No. §£30

Case no SDG _H3045

WORK BSUMMKARY

*

The Work Summary Report shows all samples, including QC samples, and all
relevant analyses in one Sample Delivery Group (SDG). This report is
often usefyl as supporting deocumentation for an invoice.

The following notes apply to this report:

TEST is a code for the method used to measure associated
analytes. Results and related information for each analyte

are on the Data Sheet Report. In special cases, a test code
used in the summary data section is not the same as in
associated raw data. 1In thig case, both codes are shown on the
Work Summary.

SUFF1X is the lab's code to distinguish multiple analyses
(recounts, reworks, reanalyses) of a fraction of the =mample.
The suffix indicates which result is being reported. B2An empty
suffix normally identifies the first attempt to analyze the
sample. '

The LAB SAMPLE ID, TEST and SUFFIX uniquely identify all
aupporting data for a result. The Method Summary Report for
each TEST has method performance data, such as yield, for each
lab sample id and suffix and procedures used in the method.

PLANCHET ie an alternate lab identifier for work done for one
test. It, combined with the TEST and SUFFIX, may be the best
link to raw data.

For QC samples, only analyses that directly QC some regular
sample are shown. The Lab Control Sample, Method Blank,
Duplicate, Matrix Spike and Method Summary Reporte detail these
relationships.

The SAS (Special Analytical Services) Numbex is a client cor lab
assigned code that reflects special processing for samples, such
as rapid turn around. Counts of tests done are lists by SAS
number since it is likely to affect prices.

Lab i4d EBRLNE
Protocol Hanford
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EBERLINE SERVICES/RICHEMOND

SAMPLE DELIVERY GROUF H3046

SDG 7252 Client Hanford
Contact Melissa C, Mapnion REPORT GUIDE Contract No. 630

Case no SDG H3046

DATA SHEET

The Data Sheet Report shows all results and primary supporting
infermation for one client sample or Method Blank. This report
corresponds to both the CLP Inorganics and Organics Data Sheet.

The following notes apply to this report:

* TEST is a code for the method used to measure an analyte, If
the TEST is empty, no data is available; the analyte was not
analyzed for.

* The LAB SAMPLE ID and TEST uniquely identify work within the
Summary Data Section of a Data Package. The Work Summary and
Method Summary Reports further identify raw data that underlies
this work.

The Method Summary Report for each TEST has method performance
data, such as yield, for each lLab Sample ID and a list of
procedures used in the method.

* ERRORs can be labeled TOTAL or COUNT. TOTAL implies a
preparation (non-counting method) erxor has been added, as
aquare root of sum of squares, to the counting error dencted by
COUNT. The preparation errors, which may wvary by preparation
batch, are shown on the Method Summary Report,

* A RESULT can be 'N.R,' (Not Reported). This means the lab did
this work but chooses not to report it now, possibly because it
was reported at another time.

* When reporting a Method Blank, a RESULT can be 'N.A.' (Not
Rpplicable). This means there is no reported client sample work
in the same preparation bate¢h as the Blank's result. This is
likely to occur when the Method Blank is associated with
reanalyses of selected work for a few samples in the SbG.

The following qualifiers are defined by the DVD system:

U The RESULT is less than the MDA (Minimum Detectable Activity}.

Lab id EBRLNE
Protocol Hanford
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EBERLINE SERVICES/RICHMOND

SAMPFLE DELIVERY GROUP H3046

8SDG 7252 Client Hanford
Contact Melissa C. Mannjon GUIDE, cont. Contract No. §30

Case no SDG_H3046

DATA SEEET

If the MDA is blank, the ERROR is used as the limit.

J The RESULT is less than the RDL (Required Detection Limit} and
no U qualifier is assigned.

B A Method Blank associated with this sample had a result without
a U flag and, after correcting for possibly different aliquots,
that result is greater than or equal to the MDA for this sample.
Normally, B is not aseigned if U is. When method blank
subtraction is shown on this report, B flags are assigned based
on the unsubtracted values while U's are assigned based on the
subtracted ones. Both flags can he assigned in this case.

For each sample result, all Method Blank results in the same
preparation batch are compared. The Method Summary Report
documents this and other QC relationships.

L Some Lab Control Sample that QC's this sample had a low
recovery. The lab can disable assignment of this qualifier.

H Bimilar to 'L' except the recovery was high.
P The RESULT is 'preliminary’.

X Some data necessary to compute the RESULT, ERROR or MDA was
manually entered or modified.

2 There were two or more results available for this analyte. The
reported result may not be the same as in the raw data.

Other qualifiers are lab defined. Definitions should be in the
SDG narrative.

The following values are underlined to indicate possible problems:

* An MDA ig underlined if it is bigger than its RDL.

Lab id EBRLNE
Protocol Hanford
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EBERLINE SERVICES/RICHMOND

SANPLE DELIVERY GROUF H3046
5DG 7252 Client Hanford

Contact Meligsa C. Mannion _ GUIDE, cont. Contract No. §30

Case no SDG H3046

DATA SHEET

* An ERROR is underlined if the 1.645 sigma counting error is
bigger than both the MDA and the RESULT, implying that the MDA
may not be a good estimate of the 'real' wminimum detectable
activity.

* p negative RESULT is underlined if it is lesg than the negative
of lte 2 sigma counting ERRCR.

* When reporting a Method Blnnk,'a RESULT is underlined if
greater than its MDA. If the MDA is blank, the 2 sigma counting
error is used in the comparison.

Lab id EBRLNE
Protocol Hanferd
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EBERLINE SERVICES/RICHEHMOND

5DG 7252

Contact Meligsa £, Mannjon

S8AMPLE DELIVERY GROUP H3046
Client Hanford
REPORT GUIDE Contract No. 630
Case no SDG_H3046

LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results, recoveries and primary
supporting information for one Lab Control Sample.

*

The following notes apply to this report:

Al)l fields in common with the Data Sheet Report have similar
usage. Refer to its Report Guide for details.

An amount ADDED is the lab's value for the actual amount spiked

into this sample with its ERROR an estimate of the error of this
amount.

An amount added is underlined if its ratio to the corresponding
RDL is outside protocol specified limits.

REC (Recovery) is RESULT divided by ADDED expressed as a
percent.

The first, computed limits for the recovery reflect:

1. The error of RESULT, including that introduced by
rounding the result prior to printing.

If the limits are labeled (TOTAL}, they include
preparation error in the result., If labeled {(COUNT),
they do not.

2. The error of ADDED.

3. A lab spgéified, per analyte bias. The bias changee the
center of the computed limits.

The second limita are protocol defined upper and lower QC limits
for the recovery.

The recovery is underlined if it is outside either of these
ranges. :

REPORT GUIDES
Page 7
SUMMARY DATA SECTION
Page 39
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EBERLINE SERVICES/RICHMOND

SDG 7252
Contact Meligssa C. Mannion

SAMPLE DELIVERY GROUP H3046

REPORT GUIDE

DUPLICATE

Client Hapford
Contract Ngo, 630
Case no SDG H304¢

as a percent.

a '-' is printed.

data for only one,
the other's result in the RPD.

The Duplicate Report shows all results, differences and primary
supporting information for omne Duplicate and associated Original sample.

The following notes apply to this report:

+ All fields in common with the Data Sheet Report have similar
usage. This applies both to the Duplicate and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Duplicate has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlined.

* The RPD (Relative Percent Difference) is the absclute value of
the difference of the RESULTS divided by their average expressed

If both RESULTE are less than their MDAS, no RPD is computed and

For an analyte, if the lab did work for both samples but hag
the MDA from the gsample with data is used asg

* The first, computed limit is the sum, as sguare root of sum of

sguares, of the errors of the results divided by the average
result as a percent, hence the relative error of the difference
rather than the error of the relative difference. The errors
include those introduced by rounding the RESULTs prior to
printing.

If this limit is labeled TOT, it includes the preparation error
in the RESULTs. If labeled CNT, it does not.

This value reported for this limit is at most 999.
* The Becond limit for the RPD is the larger of:

1. A fixed percentage specified in the protocol.

REPORT GUIDES
Page 8
SUMMARY DATA SECTION
Page 40
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EBERLINE SERVICES/RICHMOND

BAMPLE DELIVERY GROUF H3046

SDG 7252 Client Hanford
Contact Melissa C. Manmnion GUIDE, cont. Contract No. €30

Case no SDG H3046

DUPLICATE

2. A protocol factor (typically 2) times the average MDA as
a percent of the average result. This limit applies
when the results are close to the MDAs.

* The RPD is underlined if it is greater than either limit.

* If specified by the lab, the second limit column is replaced by
the Differsnce Error Ratio (DER), which is the absolute wvalue
of the difference of the regpulte divided by the quadratic sum of
their one sigma errors, the game errors as used in the first
limit.

Except for differences due to rounding, the DER is the
same as the RPD divided by the first RPFD limit with the
limit scaled to 1 sigma.

* The DER is underlined if 1t is greater than the sigma factor,
typically 2 or 3, shown in the header for the first RPD limit.

Lab id EBRLNE
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUF H3046
SDG 7252

Contact Meligea C. Manpion REPORT GUIDE

Client Hanford
Contract No. £30
Case no SDG _H3046

MATRIX SPIKE

L]

The Matrix Spike Report shows all results, recoveries and primary
supporting information for one Matrix Spike and associated Original
sample.

The following notes apply to this report:

All fields in common with the Data Sheet Report have similar
usage. This applies both to the Spiked and Original sample
data. kefer tc the Data Sheet Report Guide for detalls.

Tf the Spike has data for a TEST and the lab did not de this
test to the Origimal, the Original's RESULTs are underlined.

An amount ADDED is the lab's value for the actual amount spiked
intoe the Spike sample with its ERROR an estimate of the error of
thia amount.

An amount is underlined if ite ratio to the corresponding RDL is
outgide protocol specified limits.

REC (Recovery) is the Spike RESULT minus the Original RESULT
divided by ADDED expressed as a percent.

The first, computed limits for the recovery reflect:

1. The errors of the two RESULTs, including those
introduced by rounding them prior to printing.

If the limits are labeled (TOTAL}, they include
preparation error in the result. If labeled (COUNT),
they do not.

2, The error of ADDED.

3, A lab specified, per analyte bias. The bias changes the
center of the computed limits.

The second limits are protocol defined upper and lower QC limits

REPORT GUIDES
Page 10
SUMMARY DATA SECTION
Page 42
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EBERLINE SBRVICES/RICHMOND

SAMPLE DELIVERY GROUP H3046

SDG 7252 Client Hanford
Contact Mglissa €. Mannion GUIDE, cont. Contract Ng. 630

Case no SPG _H3046

MATRIX SPIKE

for the recovery.

These limits are left blank if the Original RESULT is more than
a protocol defined factor (typically 4) times ADDED. This is a
way of accounting for that when the spike is small compared to
the amount in the original sample, the recovery is unreliable.

* The recovery is underlined (out of spec) if it is outside either
of these range=s.

Lab id EBRLNE
Protocol Hanford
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3046

SDG 7252 Client Hanford
Contact Melissa C. Mapnion REPORT GUIDE Centract Ho, 630

Case no SDG _H3046

METHOD SUMMARY

The Method Summery Report has two tables. One shows up to five results
measured using one method. The other has performance data for the
method. There is one report for each TEST, as used on the Data Sheet

Report.
The following notes apply to this report:

* EBach table is subdivided into sections, one for each preparation
batch. A preparation batch is a group of aliquots prepared at
roughly the same time in one work area of the lab using the same
method.

There should be Lab Control Sample and Method Blank results in
each preparation batch since this close correspondence makes the
QC meaningful. Depending on lab policy, Duplicates need not
occur in each batch since they QC sample dependencies such as
matrix effects.

* The RAW TEST column shows the test code used in the raw data to
identify a particular analysis if it is different than the test
code in the header of the report. This occurs in special cases
due to method specific detailz about how the lab labels work.

The Lab Sample or Planchet ID combined with the (Raw} Test Code
and Suffix uniquely identify the raw data for each analysis.

* If @ result is less than both its MDA and RDL, it is replaced by
just 'U' on this report. If it is greater than or equal to the
RDL but less than the MDA, the result is shown with a 'U' flag.

The J and X flags are as on the data sheet.
* Non-U results for Methed Blanks are underlined to indicate
possible contamination of other samples in the preparation

batch. The Method Blank Report has supporting data.

* Lab Control Sample and Matrix Spike results are shown as: ok, No
data, LOW or HIGH, with the last two underlined. 'No data’

Lab id EBRLNE
Protocel Hanforg
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EBERLINE BERVICES/RICHMOND

SAMPFLE DELIVERY GROUP H31046

8DG 7252 Client Hanford
Contact Meligga €. Mannjon GUIDE, cont. Contract No, 630

Case no SDG H3046

METHOD BUMMARY

means no amount ADDED was epecified. 'LOW' and 'HIGH'
correspond to when the recovery is underliined on the Lab Control
Sample or Matrix Spike Report. See these reports for supporting
data.

*+ Duplicate sample results are shown as: ok, No data, or OUT, with
the last two underlined. 'No data' means there was no original
sample data found for this duplicate. 'OUT' corresponds to when
the RPD ig underlined on the Duplicate Report. See this report
for supporting data.

* If the MDA column ig labeled 'MAX MDA', there was more than one
result measured by the reported method and the MDA shown is the
largest MDA. If not all these results have the same RDL, the
MAX MDA reflects only those results with RDL equal to the
smallest one.

MDAs are underlined if greater than the printed RDL.

* Aliguots are underlined if less than the nominal value specified
for the method.

* Drepareation factors are underlined if greater than the nominal
value specified for the method.

* Dilution factors are underlined if greater than the nominal
value specified for the method.

* Regidueg are underlined if outside the range specified for the
method. Residues are not printed if yields are.

* Yields, which may be gravimetric, radiometric or some type of
recovery depending on the method, are underlined if outside the
range specified for the method,

* EBEfficiencies are underlined if outside the range specified for
the method. Efficiencies are detector and geometry dependent so
this test is only approximate,

Lak id EBRLNE
Protocol Hanford
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H3046

sDG 7252 Client Hapford
Contact Melissa C. Magnion GUIDE, cont. Contract No, 630

Case no SDG _H3046

METHOD SUMMARY

* Count times are underlined if leas than the nominal value
specified for the method.

* Resgolutions {as FWHM; Full Width at Half Max) are underlined if
greater than the method specified limit.

* Tracer drifts are underlined if their abscolute values are
greater .than the method specified limit. Tracer drifts are
not printed if percent molstures are.

+*+ Days Held are underlined if greater than the holding time
gpecified in the protocol.

* Analysis dates are underlined if before their planchet's
preparation date or, if a limit is specified, too far after
it.

For some methods, ratios as percentages and error estimates for them are
computed for pairs of results. A ratio column header like '1l+3' means
the ratioc of the first result coclumn and the third result column.

Ratios are not computed for Lab Control Sample, Method Blank or
Matrix Spike results since their matrices are not necessarily
similar to client samples’'.

The error estimate for a ratio of results from one planchet reflacts
only counting errors since other errors should be correlated. For a
ratic involving different planchets, if QC limits are computed based on
total errors, the error for the ratio allows for the preparation errors
for the planchets.

The ratio is underlined (out of spec) if the absolute value of its
difference from the nominal value is greater than its error estimate.
If no nominal value i=s specified, this test is not done.

For Grogsg Alpha or Gross Beta results, there may be a column showing the
sum of other Alpha or Beta emitters. This sum includes all relevant

Lab id EBRINE
Protocol Hanford
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EBERLINE SBERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3046

SDG 7252 . Client Hanford
Contact Meligsa €. Mannjon GUIDE, cont . Contract No. 630

Case no SDG_H3p46

METHOD S8UMMARY

results in the DVD database, whether reported or not. Results in the
sum are weighted by a particles/decay value specified by the lab for
each relevant analyte, Results less than their MDA are not included.
No sums are computed for Lab Control, Method Blank or Matrix Spike
samples gince their various planchets may not be physically related.

If a ratio of total isotopic to Gross Alpha or Beta is shown, the error
for the ratio reflects both tha error in the Grozs result and the sum,
as square root of sum of squares, of the errors in the jisotopic results.

For total elemental uranium or thorium results, there may be a column
showing the total weight computed from associated isotopic results.
Ignoring results less than their MDAe, thieg is a weighted sum of the
isotopic results. The weights depend on the molecular weight and
half-life of each isotope so as to convert activities (decays) to weight
(atoms) .

If a ratic of total computed to measured elemental uranium or thorium is
shown, the error for the ratioco reflects the errors in all the

measurements.
Lab 14 EBRRLNE
Protocol Hanford
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