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CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc. E@EH
3350 George Washington Way
00

Richland, WA 99352 JUN 26 20

April 28, 2000 EDMC
Attention: Joan Kessner

SAF Number : B99-005

Date SDG Closed : April 5, 2000
Number of Samples : One (1)

Sample Type ;- Soil

SDG Number : w03129

Data Deliverable : 15-Day / Summary
L Introduction

On April 5, 2000, one soil sample was received at STL Richland (STLR) for radiochemical
analysis. Upon receipt, the sample was assigned the following laboratory ID number to
correspond with the Bechtel Hanford, Inc. (BHI) specific ID:

STLR ID# BHI ID# MATRIX DATE OF RECEIPT
9DAGS8610 BOXXMI SOIL - 4/5/00

1L Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Alpha Spectroscopy
Plutonium-238, -239/40 by method RICH-RC-5010
Americium-241 by method RICH-RC-5080
Uranium-234, -235, -238 by method RICH-RC-5079
Gamma Spectroscopy
Gamma Scan by method RICH- RC 5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Chemical Analyses
Chromium Hex by EPA method 7196
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I Quality Control

The analytical results for each analysis performed under SDG W03129 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate sample
analysis. Any exceptions have been noted in the "Comments" section.

QC and sample results are reported in the same units.
IV.  Comments

Alpha Spectroscopy

Plutonium-238, -239/40 by method RICH-RC-5010
The LCS, batch blank, sample duplicate (BOXXM1) and sample results are within contractual

requirements.

Americium-241 by method RICH-RC-5080:
The LCS, batch blank, sample  duplicate (BOXXM1) and sample results are within contractual

requirements.

Uranium-234, -235, -238 by method RICH-RC-5079
The LCS, batch blank, sample duplicate (BOXXM]) and sample results are within contractual
requirements.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017

The LCS, batch blank, sample duplicate (BOXXM1) and sample results are within contractual
requirements.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
The LCS, batch blank, sample duplicate (BOXXM1) and sample results are within contractual

requirements.

Chemical Analyses

Chromium Hex by EPA method 7196:
The LCS, batch blank, sample duplicate (BOXXMI1), sample and sample matrix spike

(BOXXM]I) results are within contractual requirements.
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I certify that this Certificate of Analysis 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 Manager, or a designee as verified
by the following signature.

Reviewed and approved:

Rl Jdabedd

C{?{ie Waddell
roject Manager
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SAMPLE RESULTS
LAB NAME: STL Richland SDG: /RPTGRP: W03129 [ 10365
LOT,RPTDBID: JOD050129-1 9DAG8610 MATRIX: SOIL
CLIENT ID: BOXXM1 DATE RECEIVED:  4/5/2000 8:35:00 AM
COUNTING TOTAL RPT METHOD WORK BAT-
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER ORDE CH
HEXCHROME 8.36E+00 N/A N/A 8.00E-02 mg/kg N/A EPA7196
AM-241 3.47E-01 7.8E-02 9.8E-02 2.20E-02 pCilg 98.66%  RICHRCS5080 DAGB& 0096388
PU-238 4 54E-02 5.2E-02 5.36-02 410E-02 pCilg 28.27%  RICHRC5010 DAGBE 0096387
PU239/40 1.31E+00 2.8E-01 4.0E-01 6.09E-02 pCilg 28.27%  RICHRC5010 DAGES 0096387
U-234 8.65E-01 1.4E-01 2.0E-01 4.03E-02 pCilg 85.18% RICHRC5079 DAG86 0096389
U-235 4. 20E-02 3.1E-02 3.2E-02 2.70E-02 pCilg 85.18%  RICHRCS5079 DAGEE 0056389
U-238 8.73E-01 1.4E-01 2.1E-1 3.356-02 pCilg 85.18%  RICHRC5079 DAG86 0096389
CO-60 7.32E+00 7.4E-01 7AE-01 3.53E-02 pCilg RICHRC5017 DAGS86 00896390
CSs-137 1.88E+01 1.9E+00 1.9E+Q0  7.09E-02 pCilg RICHRC5017 DAGS8& 0096390
EU-152 2.68E+01 2.7E+00 2.7E+00 1.70E-01 pCilg RICHRCS017 DAG86 0096390
EU-154 3.18E+00 3.7E-01 3.7E-01 1.23E-01 pCifg RICHRCS5017 DAG86 0096390
EU-155 1.13E-01 1.2E-01 1.2E-01 1.95E-01 pCilg RICHRC5017 DAG8E 0098390
STRONTIUM 1.14E+00 1.2E-01 3.4E-01 1.23E-01 pCilg 60.30%  RICHRCS5006 DAG86 0096351

Number of Resuits: (E

Result = {DL When Not Detected

(Q}ualifiers: U = Analyte result < MDAJ/IDL,
J = No U quallfier and result <

Severn Trent Laboratories Richland
rptChemRadSample; v3.41
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DUPLICATE RESULTS

LAB NAME: STL Richland _ SDG: /RPT GRP:  WO0312% [ 10365

LOT,RPTDBID: JOD050129-1 DAG8619R MATRIX: SOIL

CLIENT ID: BOXXM1 DUP DATE RECEIVED:  4/5/2000 8:35:00 A

ORIG LAB ID: 8DAG8610

DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG

ANALYTE RESULT Q ERROR(2s) ERROR(2s) IDL UNIT VYIELD NUMBER RESULT RPD
PU-238 721E-02 J 6.7E-02  6.8E-02 6.81E-02 pCilg 28.79% RICHRCS010 4.54E-02  45.46%
PU239/40 1.37E+00 29E-01  4.1E-01 4.03E-02 pCilg 28.79%  RICHRC5010 1.31E+00 4.12%

Number of Results: 2

Result = IDL When Not Detecte Severn Trent Laboratories Richiand
(Qualifiers: U = Analyte result < MDA/IDL, rptChemRadDup; v3.41 1)
J = No U qualifier and result < ROL. ouue
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DUPLICATE RESULTS

LAB NAME: STL Richland SDG: /IRPTGRP:  WO03129 [ 10365
LOT,RPTDB ID:  JOD050129-1 DAG861CR MATRIX: SOIL
CLIENT ID: BOXXM1 DUP DATE RECEIVED:  4/5/2000 8:35:00 A
ORIG LAB ID: 9DAGS610
DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT Q EFROR(2s) ERROR(2s) IDL  UNIT YIELD NUMBER RESULT RPD
AM-241 342E-01 J 7.2E-02 92E-02 201E-02 pCig 113.07% RICHRC5080 3.47E-01 161%

Number of Results: [1_|

Result = IDL When Not Detecte Severn Trent Laboratories Richland

(Qualifiers: U = Analyte result < MDA/IDL, rptChemRadDup; v3.41
J = No U qualifier and resuit < RDL, U 0 O 7
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DUPLICATE RESULTS
LAB NAME: STL Richiand SDG: /RPT GRP: W03129 [ 10365
LOT,RPTDBID: JOD050129-1 DAGS861DR MATRIX: SOIL
CLIENT ID: BOXXM1 DUP DATE RECEIVED:  4/5/2000 8:35:00 A
ORIG LAB ID: 9DAGSE610
DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT Q ERROR(2s) ERROR(2s) IDL UNIT YIELD NUMBER RESULT RPD
U-234 8.79E-01 J 1.3&-01 2.0E-01 2.87E-02 pCilg 89.37%  RICHRCS079 8.65E-01 1.61%
U-235 6.22E-02 J 3.5E-02 3.7E-02 221E-02 pCilg 89.37%  RICHRCS079 4.20E-02 38.83%
U-238 8.75E-01 J 1.3E-01 2.0E-01 2.74E-02 pCilg 89.37% " RICHRC5079 8.73E-01 0.18%
Number of Results: [3_|
Result = IDL When Not Detecte Severn Trent Laboratories Richland
(Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadDup; v3.41

J = Na U qualifier and result < RDL.
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LAB NAME: STL Richland SDG: /RPTGRP:  W03129 [ 10365

LOT,RPTDBID: JOD050129-1 DAGS861ER MATRIX: SOIL

CLIENT ID: BOXXM1 DUP DATE RECEIVED:  4/5/2000 8:35:00 A

ORIG LAB ID: 9DAGE610

DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG

ANALYTE RESULT Q ERROR(2s) ERROR({2s) IDL UNIT YIELD NUMBER RESULT RPD
CO-60 7.48E+00 76E-01  7.6E-01 3.11E-02 pCiig RICHRC5017  7,32E+00 2.26%
Cs-137 1.86E+01 1.9E+00  1.9E+00  6.36E-02 pClig RICHRC5017  1.88E+01 0.94%
EU-152 2.67E+01 27E+00 27E+00 1.58E-01 pClg RICHRC5017  2.68E+01 0.61%
EU-154 3.18E+00 36E-01  36E-01 1.13E-01 pCiig RICHRC5017  3.18E+00 0.03%
EU-155 112E-01 U  1.0E-01 1.0E-01  1.62E-01 pCilg RICHRC5017  1.13E-01 0.69%

Number of Results: [5 |

Resuit = IDL When Not Detecte
(Qjualifiers: U = Apalyte result < MDA/IDL,

J = No U qualifier and resuit < RDL.

Sevemrn Trent Laboratories Richland

rptChemRadDup; v3.41
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DUPLICATE RESULTS

LAB NAME: STL Richland SDG: /RPT GRP:  WO03129 [ 10365
LOT,RPTDBID: JOD050129-1 DAG861FR MATRIX: SOIL

CLIENT ID: BOXXM1 DUP DATE RECEIVED:  4/5/2000 8:35:00 A

ORIG LAB ID: 9DAGS610

DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT Q ERROR(2s) ERROR(2s) IDL UNIT YIELD NUMBER RESULT RPD
STRONTIUM  1.06E+00 1.2E-01  32E-01 1.38E-01 pClg 5550%  RICHRC5006 1.14E+00 7.30%

Number of Results: [j___]

Result = iDL When Not Detecte Severn Trent Laboratories Richland

(Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadDup; v3.41
J = No U qualifier and result < RDL, U 0 1 0
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DUPLICATE RESULTS

LAB NAME: STL Richland SDG: /RPT GRP:  W03129 [ 10365
LOT,RPTDBID: - DAG861HR MATRIX: SOIL
CLIENT ID: BOXXM1 DATE RECEIVED:  4/5/2000 8:35:00 A
ORIG LAB ID: 9DAGS610
DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT Q ERROR(2s) ERROR(28) IDL UNIT YIELD NUMBER RESULT RPD
HEXCHROME  9.84E+00 N/A N/A  B.00E-02 mgikg N/A EPA7196  8.36E+00  16.26%

Number of Results: E

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL.,

Severn Trent Laboratories Richland
rptChemRadDup; v3.41
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BLANK RESULTS

LAB NAME: STL Richland SDG /RPT GRP: W03129 [ 10365
LOT,RPT DB ID:  JOD050000-387 DAHFC13B MATRIX: SOiL

COUNTING TOTAL RPT METHOD WORK BAT-

ANALYTE  pesut Q ERROR(2s) ERROR (2s) MDAIDL UNIT YIELD NUMBER ORDE CH

PU-238 -2.93E-03 U 2.9E-03 3.0E-03  4.88E-02 pClg 34.36%  RICHRC5010 DAHFC 0098387
PU239/40 497E-02 U 4,5E-02 46E-02 5.66E-02 pClig 34.36% RICHRCS5010 DAHFC 0096387

Number of Results: E

Resuit = IDL. When Not Detected Severn Trent Laboratories Richland
(Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadBlank; v3.41 .
J = No U qualiifier and result < RDL 01 2 -
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BLANK RESULTS

LAB NAME: STL Richland SDG /RPTGRP:  WO03129 [ 10365

LOT,RPT DB ID: JOD050000-388 DAHFE11B MATRIX: SOiL

COUNTING  TOTAL RPT METHOD WORK BAT-
ANALYTE .oyt Q ERROR(2s) ERROR(2s) MDA/NDL yUNIT YIELD NUMBER ORDE CH
AM-241 430E-03 U 8.6E-03 8.6E-03  1.16E-02 pCilg 95.62%  RICHRC508C DAHFE 0096388
Number of Results:

Result = iDL When Not Detected Severn Trent Laboratories Richland
{Q)uaiifiers: U = Analyte result < MDA/DL, rptChemRadBlank; v3.41

J = No U qualifier and resuit < RDL U 0 1 3
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BLANK RESULTS
LAB NAME: STL Richland SDG /RPT GRP: w03129 [ 103865
LOT,RPTDB ID: JOD050000-389 DAHFF11B MATRIX: SOIL
COUNTING TOTAL RPT METHOD WORK BAT-
ANALYTE  oesuLt  Q ERROR(2s) ERROR(2s) MDANDL yNIT YIELD NUMBER ORDE CH
U-234 9.54E-03 U 1.5E-02 1.5E-02 2.70E-02 pCilg 75.36%  RICHRCS5079 DAHFF 0096389
U-235 -8.68E-04 U 1.2E-03 1.2E-03  2.48E-02 pCilg 75.36%  RICHRCS5079 DAHFF 0096369
U-238 -8.68E-04 U 1.2E-03 1.2E-03  248E-02 pCilg 75.36%  RICHRCS5079 DAHFF 0096389
Number of Resuits: E
Result = IDL. When Not Detected Severn Trent Laboratories Richland
(Qjualifiers: U = Analyte result < MDAJIDL, rptChemRadBlank; v3.41

J = No U qualifier and result < RDL U 0 1 4
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BLANK RESULTS
LAB NAME:; STL Richland SDG /RPTGRP:  WO03129 [ 10365
LOT,RPTDB ID:  JODO50000-390 DAHFH11B MATRIX: SOIL
COUNTING TOTAL RPT METHOD WORK BAT-

ANALYTE  oceuLT Q@ ERROR(2s) ERROR (2s) MDA/DL UNIT YIELD NUMBER ORDE CH
CO-60 -9.26E-04 U 6.6E-03 6.6E-03  1.15E-02 pCiig RICHRC5017 DAHFH 0096390
CS-137 -3.15E-03 U 6.3E-03 6.3E-03  1.04E-02 pCilg RICHRCS5017 DAHFH 0096390
EU-152 -1,24E-02 U 1.8E-02 1.8E-02  2.84E-02 pCilg RICHRC5017 DAHFH 0096390
EU-154 -1.65E-02 U 1.7E-02 17E-02  2.64E-02 pCilg RICHRC5017 DAHFH 0096390
EU-155 -1.03E-02 U 1.4E-02 14E-02  2.29E-02 pCilg RICHRC5017 DAMFH 0096390

Number of Results: E

Result = IDL. When Not Detected

(Q)ualifiers: U = Apalyte result < MDA/IDL,
J = No U qualifier and result < RDL

Severn Trent Laboratories Richiand

rptChemRadBlank; v3.41
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BLANK RESULTS
LAB NAME: STL Richiand SDG /RPTGRP:  W03129 [ 10365
LOT,RPT DB ID:  JOD050000-391 DAHFM11B MATRIX: SOIL
COUNTING  TOTAL RPT METHOD WORK BAT-

ANALYTE  -.ouLT Q ERROR(2s) ERROR(2s) MDAIDL yUNIT YIELD NUMBER ORDE CH

STRONTIUM 201E-02 U 3.7E-02 37E-02 7.80E-02 pCllg 95.20% RICHRC5008 DAHFM 0006391

Number of Results: E

Result = 1DL When Not Detected Severn Trent Laboratories Richiand

{Q)ualifiers: U = Anaiyte result < MDA/IDL, rptChemRadBtank; v3.41 (‘I O 1 6
J = No U qualifier and result < RDL 5 .
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BLANK RESULTS
LAB NAME: STL Richland SDG /RPT GRP: Wo03129 [ 10365
LOT,RPTDBID: - DAHMA11B MATRIX: SOIL
COUNTING TOTAL RPT METHOD WORK BAT-
ANALYTE  --oyLT Q ERROR(2s) ERROR{2s) MDAIDL yNIT YIELD NUMBER ORDE CH
HEXCHROME 1.00E-03 VUV N/A N/A 2.00E-03 mg/L N/A EPA7196
Number of Results: E

Result = IDL When Not Detacted Severn Trent Laboratories Richiand
{Qluaiifiers: U = Analyte result < MDA/DL, rptChemRadBiank; v3.41

J = No U qualifier and result < RDL U U 1 7 .
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W03129 [ 10365

LAB NAME: STL Richland SDG: /RPT GRP:
LAB SAMPLE ID: DAHFC14S MATRIX: SOIL
COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR({2s) IDL UNIT YIELD EXPECTED RECOVERY
PU239/40 3.77E+00 4.1E-01 8.6E-01 297E-02 pCilg 3051% 3.44E+00 109.45%

Number of Results: E

Result = IDL When Not Detecte

{Qualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL.

Severn Trent Laboratories Richland
rptChemRadLcs; v3.41

VU18
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LABORATORY CONTROL SAMPLE

LAB NAME: STL Richland SDG: /RPTGRP:  W03129 [ 10365
LAB SAMPLE ID: DAHFE12S MATRIX: SOIL

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s) DL UNIT YIELD EXPECTED RECOVERY

AM-241 3.88E+00 2.4E-01 7.1E-01 1.70E-02 pCilg  112.60% 4.55E+00 87.46%

Number of Resuits: EJ

Result = IDL When Not Detecte Severn Trent Laboratories Richland

(Q)ualifiers: U = Anaiyte result < MDA/IDL, rptChemRadl.cs; v3.41 .
J = No | qualifier and resuit < RDL., U U 1 9
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LABORATORY CONTROL SAMPLE

LAB NAME: STL Richland SDG: /RPTGRP:  W03129 [ 10365
LAB SAMPLE ID: DAHFF128 . MATRIX: SOIL

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s) DL UNIT YIELD EXPECTED RECOVERY

U-234 8.16E-01 J 1.2E-01 1.9E-01 2.30E-02 pCilg 93.02% 867E-01 94.04%
U-235 461E-02 J 2.9€e-02 3.0E-02 1.25E-02 pCilg  93.02% 3.96E-02 116.61%
U-238 7.83E-01 J 1.2E-01 1.8E-01 261E-02 pCllg  93.02% 9.08E-01 86.16%

Number of Results: E

Resuit = IDL When Not Detecte ) Severn Trent Laboratories Richland

{Q)ualifiers: U = Analyte result < MDA/DL, rptChemRadLcs; v3.41 _
J = No U qualifier and result < ROL. U U 2 0 :
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LABORATORY CONTROL SAMPLE

LAB NAME: STL Richland ' SDG: /RPTGRP:  W03128 [ 10365
LAB SAMPLE ID: DAHFH125 MATRIX: SOIL

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s) IDL UNIT YIELD EXPECTED RECOVERY

C8-137 3.91E-01 6.6E-02 6.6E-02 3.78E-02 pCifg 3.04E-01 128.80%

Number of Results:

Result = IDL When Not Detecte Severn Trent Laboratories Richland
(Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadLcs; v3.41 ~' U N
J = No U gualifier and result < RDL. l ~ 1
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LABORATORY CONTROL SAMPLE

LAB NAME: STL Richiand SDG: /RPTGRP:  W03129 [ 10365
LAB SAMPLE ID: DAHFM12S8 MATRIX: SOIL

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT @ ERROR(2s) ERROR(2s) DL UNIT YIELD EXPECTED RECOVERY

STRONTIUM 9.89E-01 8.8E-02 2.9E-01 8.126-02 pCilg  95.20% 1.14E+00 87.03%

Number of Results: E

Resuit = IDL When Not Detecte Severn Trent Laboratories Richland
(Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadLcs; v3.41 ) D Ny
J = No U qualifier and result < RDL. . ) L o kg
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LABORATORY CONTROL SAMPLE

LAB NAME: STL Richland SDG: /RPT GRP: wo03129 [ 10365
LAB SAMPLE ID: DAHMA12S MATRIX: SOl

COUNTING TOTAL MDA/ REPORT

ANALYTE RESULT Q ERROR(2s) ERROR(2s) IDL UNIT YIELD EXPECTED RECOVERY

HEXCHROME 8.99E-01 N/A N/A 2.00E-03 mglL.  N/A 1.00E+00 89.90%

Number of Results: {1

Result = IDL When Not Detecte Severn Trent Laboratories Richland
(Q)ualifiers: U = Analyte resuit < MDA/IDL, rptChemRadtcs; v3.41 oy
3 = No U qualifier and result < RDL. 0023



N
quanterra

MATRIX SPIKE RESULTS
LAB NAME: STL Richland SDG: /RPT GRP: wo03128 [ 10365
LAB SAMPLE ID: DAGSS1GW MATRIX: SOIL
SPIKE COUNTING  TOTAL REPORT SAMPLE
ANALYTE RESULT* Q ERROR ({2s) ERROR (2s) MDA/IDL UNIT RESULT EXPECTED RECOVERY
HEXCHROME 3.28E+01 N/A N/A 8.00E-02 mgkg 8.36E+00 4.00E+01 81.92%
Number of Results: E
|"Spike Resuit Corrected For Sample Resuit , Severn Trent Laboratories Richland
Result = IDL When Not Detecte rptChemRadMatrixSpike; v3.41
(Q)ualifiers: U = Analyte result < MDA/IDL, 3 7Y
J = No g:ualmer and result < RDL. vue 4 :
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MATRIX SPIKE RESULTS
LAB NAME: STL Richland SDG: /RPT GRP: W03129 I 10365
LAB SAMPLE ID: DAGB61JW MATRIX: SOIL
SPIKE COUNTING  TOTAL REPORT SAMPLE
ANALYTE RESULT* Q ERROR (2s) ERROR (2s) MDA/IDL UNIT RESULT EXPECTED RECOVERY
HEXCHROME 7.48E+02 N/A N/A 8.00E-02 mg/kg  8.36E+00 7.08E+02 105.72%
Number of Results: (E
|"Splke_l-!esuit Corrected For Sample Result ‘ Severn Trent Laboratories Richland
Result = IDL When Not Detecte rptChemRadMatrixSpike; v3.41
(Q)ualifiers: U = Analyte result < MDA/DL, .
J = No U qualifier and result < RDL. U U 2 5
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