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Date: 11

August 2006

To: Washington Closure Hanford Inc. (technical representative)

From:  TechLaw, Inc.

Project: 100-F Remaining Sites Burial Ground -~ Soil Full Protocol - Waste
Site 118-F-7 -

Subject: Radiochemistry - Data Package No. KO411-EB

INTRODUCTION

This memo presents the resuits of data validation on Data Package No. K041
prepared by Eberline Services (EB). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

" Sample 1D |- Sample:Data. |- .Mbdid . . k-Validation. | - ° Date . .
J12L32 6/5/06 Soil C See note 1
J12L33 6/5/06 Soil C See note 1
J12L34 6/5/06 Soil C See note 1
J12L35 6/5/06 Sail C See note 1
J12L36 8/5/06 Soil C See note 1
J12L37 6/6/086 Soil C See note 1
J121L38 6/6/Q8 Soil Cc See note 1
J12L39 6/6/06 - Soil C See note 1
J12L40 6/6/06 Soil C Sea note 1
J12L41 6/6/08 Soil C See note 1
J12L42 6/6/08 Soil C See note 1
J12L43 6/6/06 Soil C See note 1
J12L44 6/6/08 Sail C Ses nota 1
J12L45 6/6/08 Soil C See note 1
J12L486 6/6/06 Soi! C Ses notes 1
J12LY7 8/6/06 Soil C Sae note 1

1 - Gamma spectroscopy, nickel-83 and total strontium,

Data validation was conducted in accordance with the Washington Closure Hanford
Incorporated (WCH) validation statement of work and the 100 Area Remedial
Action Sampling and Analysis Plan (DOE/RL-96-22, February 2005). Appendices 1
through 6 provide the following information as indicated below: '

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
" Appendix 6.

Glossary of Data Reporting Qualifiers

Summary of Data Qualification

Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

Additional Data Requested by Client
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DATA QUALITY PARAMETERS
Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the validity
of the results. The maximum holding time for radiochemical analysis is 6 months.

All holding times were acceptable.

+ Preparation {(Method) Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive resuits are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity (MDA),
the following qualifiers are applied: All positive sample resuits less than five times
the highest blank concentration are qualified as estimates and flagged "J"; sample
results below the MDA are qualified as undetected and flagged "U"; sample results
above the MDA and greater than five times the highest blank concentration are not
qualified.

All blank results were acceptable.

Field (Equipment) Blank

No equipment blanks were submitted for analysis.

 Accuracy

Accuracy is evaluated from laboratory control sample {LCS) or blank spike sample
(BSS) batch samples and spiked samples from the analytical batch. Measured
activities are compared to the known added amounts. The acceptable L.CS or BSS
and matrix spike (MS) recovery range is 70-130%. In addition, samples may be
spiked with a radiochemical tracer to assist in isolating the radioisotope of interest
with the yield of the tracer being used in calculating sample activity. The
acceptable range for tracer recovery is 20% to 105%. Spike sample results
outside the above ranges result in associated sample results being qualified as
estimates, or not qualified, depending on the activity of the individual sample.
Results ara rejected for LCS/BSS recoveries of less than 30% and tracer recoveries
of less than 20%, and tracer recoveries of greater than 115% for detected results.

All accuracy results were acceptable,
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Laboratory Duplicates

Analytical precision is expressed by the relative percent differences {RPD) between
the recoveries of duplicate matrix spike analyses performed on a sampie in the
analytical batch. Precision may alternatively be assessed using unspiked duplicate
analyses performed on a sample in the analytical batch. |f both sample and
replicate activities (concentrations) are greater than five times the contract required
detection limit (CRDL) and the RPD is less than 30%, no qualification is required. If
either activity (concentration) is less than five times the CRDL, the RPD control limit
is less than or equal to two times the CRDL. If the RPD is outside the applicable
control limit, associated results are qualified as estimated detects or estimated non-
detects.

Due to an RPD outside QC limits (77 %), all radium-226 results were qualified as
estimates and flagged “J”.

Due to an RPD outside QC limits (81%), all thorium-228 resuits were qualified as
estimates and flagged “J".

All other duplicate results were acceptable.

Field Duplicates

Three sets of field duplicates (J12L33/J12L34 & J12L39/J12L40 &
J12L45/J12L46) were submitted for analysis, Field duplicates are compared using
the same criteria as for laboratory duplicates. The RPD for thorium-228 in sample
duplicate pair J12L39/J12L40 was outside QC limits {33%). The RPD for
potassium-40 in sample duplicate pair J12L45/J12L46 was outside QC limits
(30.7%). Under the WCH statement of work, no qualification is required. All
other field duplicate resuits were acceptable.

Detection Levels

Reported analytical detection levels for undetected analytes are compared against
the remaining waste sites RQLs to ensure that laboratory detection levels meet the
required criteria. Seventy-three analytes exceeded the RQL. Under the WCH
statement of work, no qualification is required.

Completeness

Data package No. KO411 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid {i.e., not rejected}. The c_ompletion percentage was 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES
The following minor deficiencies were noted:

¢ Due to an RPD outside QC limits {77 %), all radium-226 results were qualified as
estimates and flagged “J”.

e Due to an RPD outside QC limits (619%]), all thorium-228 resuits were qualified as
estimates and flagged *J".

Data flagged "J" indicates that the associated concentration is an estimats, but
under the WCH statement of work, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods.

Seventy-three analytes exceeded the RQL. Under the WCH statement of work, no
qualification is required.

REFERENCES

WCH, Contract #20266, Validation Statement of Work, Washington Closure
Hanford Incorporated, July 7, 2003.

DOE/RL-96-22, Rev. 4, 7100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, February 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

N

UR

Indicates the compound or anailyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA} in the
sample. Duae to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable
for decision making purposes.

Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified major
QC deficiency.
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Appendix 2

Summary of Data Qualification
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RADIOCHEMISTRY DATA QUALIFICATION SUMMARY*

COMMENTS:

i
e | TRET M Y

g ‘J S .-'."'-'-’“},;.:;—‘-,?'I— PRRARETY
Project: . 118-F-7; . - | PAGE 1" OF 1.

COMPOUND

QUALIFIER

SAMPLES AFFECTED

REASON

Radium-226
Thorium-228

J

All

RPD

* - The Qualificd Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize

misinterpretation of results contained in the table.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCVG) Page__1 of__2

Project: WASHINGTON CLOSURE HANFORD

Laboratory: EB ,

Case |SDG: K0411

Sample Number J12i32 J12L33 J120L34 J12L35 J12L36 J12L37 J12L38 J12L39 J12L40
Remarks Duphcate Duplicate
[Sampie Date 6/5/06 6/5/06 6/5/06 6/5/06 6/5/06 6/5/08 6/6/06 6/6/06 6/6/06
Radiochemistry RQL |Result |Q |Result |Q [Resuit [Q [Result {Q [Result [Q [Result [Q [Resuit |Q [Result [Q [Result [Q
Tritium 10]  -0.603|U 0.988}U -0.414|U | -0.347[U | -D.494|U 0.021|U 2.20[U | -0.347[U -0.356|U
Total strontium 1 0.050{U 0.003|U =0.007|]U | -0.024{U 0.032[|U 0.085/U 6.823 0.132[U 0.098|U
[Potassium-40 14.3 14.4 11.8 14.3 12.4 9.01 136 11.8 10.8
Cobalt 60 0.05 uju* uju* uju- vt u* uju* uju* uju* uju* uju*
Ceosium 137 0.05 uju* uju* ulu* uju* uju* 0.114 Uju‘l 0.191 0.225
Radium-226 0414] J 0.276] J 0.428{ J[ 0323] J| 0.168] J 0.232{ J| 0204]J] 0371]J 0.327) J
Radium-228 0.512 0.676 0.520 0.688 0.812 0.510 0.802 0.671 Uju
[Europlum 152 0.1 uju* Uju* ulu* uju* UJU* u[uU O[U* U|U* uju*
Europium 154 0.1 uju* utu* uiu* uiu* uju* ufu* uju* ujy* uju*
[Europlum 185 0.1 UjU* U[u* U[U* Ui UF UJU* U ujuU* uju* O[u*
Thorium-228 0.394) J 0.357¢ J 0.442( J 0.364| J 0.354] J 0.348] J 0288 J| 0.514 J 0.367| J
Thorium-232 0.512 0.676 0.520 0.688 0.812 0.510 0.802 0.671 Uju
Uranium-235(gea Utu uf u uju Y ulu ut v uju Ulu uUju
Uranium-238(gea ujlu Ui u U u ulu VY uu Uju Uiy uju
[Americium-241(gea) uju Ui u Uju uju uju Ui U uju Ulu ulu
Silver-108m uju uju Ul U ulu Ul u Ul u uju vju uju
&

-

o

)

'S 3

o

* - RQL exceeded '
Laboratory appiied non-detect qualifiers "U™ have been included in this table 1o minimize potential miss-inlerpretation of results. All other qualifiers shown werte applied during validation.



RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCVG) Page_ 2 of_2

Project: WASHINGTON CLOSURE HANFORD

Laboratory: EB

Case 1SDG: K0411

Sample Number J12L41 J12L42 J12L43 J12044 J12L45 J12L45 J12LY7
[Remarks Duplicate

Sample Date 6/6/106 6/6/06 6/6/06 6/6/06 6/6/06 6/6/06 6/6/06
Radiochemistry RQL {Result  |Q |Result |Q |Result |Q |Result [Q {Result [Q [Result [Q [Resuit [Q [Resuit |Q |[Result [Q
Nickel63 0.021|U 0.856)U 0.306|U -0.166|U | -0.320{U o{U -0.518|U
Total strontium 1 0.051{U 0.249 0.008[U 0.070[V 0.057{U 0.065|U 0.168]Y
Potassium-40 10.3 9.77 13.9 6.23 10.2 13.9 11.5
Cobalt 60 0.05 uju* uju* uju* uju* Ul u* Uiy uju*
Cesium 137 0.05 0.204 0.403 0.150 uju* uju* uju* Uju*
Radium-226 0.328] J 0.390] J 0402| J§ 0.488{ J | 0411] J 0468] J | 0451} J
Radium-228 0.580 0.733 0.621 U U] 0474 u[ U ul[U
[Europium 152 0.1 0.388 Uiy uju* uju* uru* uju* ulu®
Europium 154 0.1 uju* Uju* uju uju* uju* uiuy* uju*
Europlum 155 0.1 uju* vjuU* ulu* uju* uju* ujuU* uju*
Thorium-228 0.428) J 0.211] J 0.635] J 0.693] J 0.405] J 0.368] J 0.351(J
Thorium-232 0.580 0.733 0621 Uju] 0474 Uju vy
Uranium-235(gea) uju Uju uju U u Uy Ui u uju
Uranlum-238{gea) uju Ul u ulu Uuju uju ulu YUY
Americium-241(gea) uju uju uju uluy uju R uju
Silver-108m Uju Ui u uju Uju ulu Ui u LY
c

-

-

=

Y

[

* - RQL exceeded

Laboralory applied non-gdetect qualifiers "U™ have been included in this table 1o minimize potential miss-interpretation of results. All other qualfiers shown were applied during vabidation.




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

7792-001 : Ji2L32
DATA SHEET

SDG 7792 Client/Case no Hanford SDG_K0411
Contact Melissa €. Mannion Contract No. 630
Lab sample id R606080-01 Client sample id J12L32

Dept sample id 7792-001 Location/Matrix 118-P-7 BCL Verification SOLID

Received 06/08/06 Collected/Weight 06/05/06 13:45 830 g

% solids _94,7 _ _ Custody/SAP No RC-032-036 RC-032

RESULT 20 ERR MDA RDL QUALI -

ANALYTE ~ CAS NO pci/g  (COUNT) pCi/g pci/g PIERS TEST
Nickel 63 13581-37-8 -0.603 1.2 2.1 30 U NI L
Total Strontium SR-RAD ) 0.060 0.085 0.16 1.0 U SR
Potassium 40 13966~00-2 14.3 2.6 1.6 GAM
Cobalt 60 10198-40-0 g 0.19 0.050 4] GAM
Cesium 137 10045-97-3 U 0.11 0.10 2] GAM
Radium 226 13982-63-3 0.414 0.17 0.17 g.10 I GAM
Radium 228 15262-20-1 0.512 0.40 0.45 Q.20 GAM
Burcpium 152 14683-23-9 u : 0.16 0.10 u GAM
Eurcpium 154 15585-10-1 u 0.55 0.10 ) GAM
Eurcpium 155 14391-16-3 U 0.13 0.10 u GAM
Thorium 228 14274-82-9 0.394 0.089 0.0890 J— GAM
Thorium 232 TH=-232 0.512 0.490 0.45 ’ GAM
Uranium 235 15117-96-1 U 0.18 u GAM
Uranium 238" U-238 u 17 u GAM
Americium 241 14596-10-2 U 0.13 4] GAM
Silver 108m : 14391-65-2 [} 0.057 u GAM

100-F Remain,SitesBurialGrnds-SoilFp

| j/?’ub‘«_

Lab id EBRINE
Protocol Ranford

DATA SHEETS . Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA BECTION Version 3,06

Page 12 000012 _ Report date 06/28/06




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

77%2-002 J12L33
DATA SHEET

SDG 7792 Client/Case no Hanford SDG_K0411

Contact Melissa ¢, Mannion Contract No. 630
Lah sample id R606080-02 Client sample id J12L33
Dept sample i@ 7792-002 Location/Matrix 118-F-7 BCL Verjfication SOLID

Recelved 06/08/06 Collected/Weight 06/05/06 14:00 729 g

¥ solids _93.9 Custody/SAF No RC-032-036 RC-032

RESULT 2g ERR MDA RDL QUALI-

ANALYTE CA3 NO pci/g (COUNT) pCi/g pci/g FIERS TEST
Nickel 63 13581-37-8 0.988 1.3 2,2 30 u NI L
Total Strontium SR-RAD 0.003 0.086 0.18 1.0 u SR
Potassium 490 13966-00-2 14.4 2,5 1.8 GAM
Cobalt 60 10198-40-0 U 0.14 0.050 U GAM
Cesium 137 10045-97-3 u 0.094 0.10 4] GAM
Radium 226 13982-63-3 0,276 0.15 0,17 0.10 T GAM
Radium 228 15262-20-1 0.676 0.46 0.47 0.20 GAM
Europium 152 14683-21-9 4] 0.13 0.10 u GAM
Eurcpium 154 15585-10-1 U 0.42 0.10 4] GAM
Europium 155 14391-16-3 U 0.11 0.10 u GAM
Thorium 228 14274-82-9 0.357 0.082 0.077 -J’ GAM
Thorium 232 TH-232 0.676 0.46 0.47 GAM
Uranium 235 15117-96-1 4] 0.16 U GAM
Uranium 238 U-238 u 15 u GAM
Americium 241 14596+~10-2 u 0.11 u GAM
Silver 108m 14391~-65-2 U - 0.049 U GAM

100-F Remain.SitesBurialGrnda-SoilFP

m\u(“

Lab id EBRLNE
Protocol Hanford

DATA SHEETS Version Ver 1.0
Page 2 Form DVD-DS
SUMMARY DATA SECTION Version 3.06

Report date 06/28/06

page 13 000013




7792-003

EBERLINE

SAMPLE DELIVERY GROUP K041l

DATA SHEET

SERVICES/RICHMOND

J12L34

SDG 7792
Contact Melissa C, Mannjon

Lab sample id R606080-03
Dept sample id 7792-003
Received 06/08/06

Client/Case no Hanford
Contract No. 630

Client sample id Ji2L34

S K041

Location/Matrix 118-F-7 BCL Verification SOLID

Collected/Weight 06/05/06 14:00 717 g

¥ solids Custody/SAF No RC-032-036 RG-032

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pci/g {COUNT) pCi/g pci/g FIERS . TBST
Nickel 63 13981-37-8 -0.414 1.3 2.2 30 u NI_L
Total Strontium SR-RAD -0.007 0.091 0.19 1.0 U SR
Potassium 40 13966-00-2 11.9 2.5 0.75 GAM
Cobalt 60 10198-40-0 U 0,10 0.050 U GAM
Cesium 137 10045-97-3 U 0.085 0.10 u GAM
Radium 226 13982-63-3 0.428  0.17 0.17 0.10 T GAM
Radium 228 15262-20-1 0.520 0.34 0.36 0.20 GAM
Europium 152 14683-23-9 u 0.20 0.10 U GAM
Europium 154 15565-10-1 U 0.29 0.10 v GAM
Europium 158 14391-16-3 U 0.21 0.10 U GAM
Thorium 228 14274-82-9 0.442 0.095 0.096 I GAM
Thorium 232 TH-232 0.520 0.34 0.36 GAM
Uranium 235 15117-96-~1 u 0.28 U GAM
Uranium 238 U-218 4] 11 U GAM
Americium 241 14596-10-2 u 0.31 u GAM
Silver 108m 14391-65-2 u 0.059 U GAM

100-F Remain.SitesBurialGrnds-SoilFp

DATA SHEETS
Page 3

SUMMARY DATA SECTICN

Page 14

{IUI"‘

000014

Lab id EBRINE

Protocecl
Version
Form

Hanford

o

Ver 1.
DVD-DS

Version 3,06
Report date 06/28/06




EBERLINE SERVICES/RICHMOND

SANPLE DELIVERY GROUP K041l

7792-004

DATA SHEET

J12L35

SDG 7792

Contact Melissa C, Mapnion

Lab sample id R606080-04
Dept sample id 7752-004
Received 06/08/06

Client/Case no Hanford

SDG_K0411

Contract No, 630

Client sample id J12L35S
Location/Matrix 118-F-7 BCL Verification SOLID
Collected/Welght 06/05/06 14:15 801 q

¥ solids _95.8 _ Custody/SAF No RC-032-036  RC-032
RESULT 29 ERR MDA RDL QUALI-

ANALYTE CA8 NO pci/g  (COUNT) pci/g pci/g - PIERS TEST
Nickel 63 13981-37-8 -0.347 1.3 2.3 30 u NI_L
Total Strontium SR-RAD -0.024 0.089 0.19 1.0 U SR

Potassium 40 13966-00-2 14.3 2.5 1.4 GAM
Cobalt 60 10198-40-0 U 0,18 0.050 ¢} GAM
Cegium 137 10045-97-3 U 0,12 0.10 4] GAM
Radium 226 13982-63-3 0.323 0.18 0.19 0.10 pY GAM
Radium 228 15262-20-1 0.688 0.52 0.53 0.20 GAM
Europium 152 14683-2131-9 U 0.15 0.10 U GAM
Europium 154 15585-10-1 4] 0.56 0.10 u GAM
Europium 15% 14391-16-3 u 0.12 0.10 U GAM
Thorium 228 14274-82-9 0.364 0.094 0.084 4 GAM
Thorium 232 TH=-232 0.688 0.52 0.53 GAM
Uranium 23§ 15117-96-1 U 0.17 u GAM
Uranium 2238 U-238 U 18 U GAM
Americium 241 14596-10-2 u 0.12 u GAM
Silver 108m 14391-65-2 u 0.054 u GAM

100-F Remain.SitesBurialGrnds-SoilFrp

DATA SHEETS
Page 4
SUMMARY DATA SBCTION
Page 15
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Lab id EBRLNE

Protocol Hanford

Version Ver 1.0
Form PVD-DS

Version 3.06

Report date 06/28/06




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

7792-005
DATA SHEET

J12L36

SDG 7792 Client/Case no Hanford

SDG_K0411

Contact Melissa C. Mannion Contract No. 630

Lab sample 1d RE06080-05 Client sample id J125L36

Dept sample id 7792-00S5 Location/Matrix -F-7 B

Received 06/08/06

Verification SOLID
Collected/Weight  06/05/06 14:30 808 q

% solids _95.3 Custody/SAF No RC-032-036 RC-032 _
RESULT 20 ERR MDA RDL QUALI-

ANALYTR CAS NO pci/g  (COUNT) pci/g pCi/g PIRRS TBST
Nickel 63 13981-37-8 -0.494 1.3 2.3 30 u. NI_L
Total Strontium SR-RAD 0.032 0.10 0.20 1.0 U SR
Potassium 40 13966-00-2 12.4 3.0 2.3 GAM
Cobalt &0 10198-40-0 u 0.16 0.050 U GAM
Cesium 137 10045-97-3 U 0.099 0.10 u GAM
Radium 226 13982-63-3 0.188 0.18 0.20 0.10 ud GAM
Radium 228 15262-20-1 0.812 0.64 0,61 0.20 GAM
Europium 152 14683-23-9 U 0,15 0.10 u GAM
Europium 154 15585-10-1 u 0.48 0.10 U GAM
Europium 155 14391-16-3 U 0.12 c.10 U GAM
Thorium 228 14274-82-9 0.354  0.084 0.083 J GAM
Thorium 232 TH-232 0.812 0.64 0.61 GAM
Uranium 235 15117-96-1 u 0.17 U GAM
Uranium 238 U-238 U 15 U GAM
Americium 241 14596-10-2 U 0.12 U GAM
Silver 108m 14391-65-2 u 0.054 4] GAM

100-F Remain.SitesBurialGrnds-SoilFp

DATA SHEETS

Page 5

SUMMARY DATA SBECTION

Page 16
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Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Porm DVD-DS

Version 3,06

Report date 06/28/06




EBERLINE

7792-006

SERVICES/RICHMOND

SAMPLE DELIVERY GROUP X0411

DATA SHEET

J12L37

$DG 7792

Contact Melissa C. Mannion

Lab sample id R606080-06

Dept sample id 7792-006
Recelved 06/08/0¢
% sclida _94.4

Client/Case no Hanford S
Contract No, 630

Client sample id J121L37
Location/Matrix 118-F-7 ACL Verification SOLID

Collected/Weight 06/06/06 08:15 604 g
Custody/SAF No RC-032-037 RG-032

K04

RESULT 20 ERR MDA RDL QUALI-
ANALYTR CA8 NO pcl/g {COUNT) pCl/g pCi/g- FIERS TEST
Nickel 63 13981-37-8 0.021 1.4 2.4 30 _ U NI L
Total Strontium SR-RAD 0.085 0.11 .20 1.0 U SR
Potassium 40 13966-00-2 9.01 2,7 0.86 GAM
Ccbalt 60 10158-40-0 4] . 0.096 0.050 o GAM
Cegium 137 10045-97-3 0.114 0.058 0.066 0.10 GAM
Radium 226 13582-63-3 0.232 0.18 0,19 0.10 J- GAM
Radium 228 15262-20-1 0.510 0.35 0.35 ¢.20 GAM
Eurcopium 152 14683-23-9 4] .20, . 0.10 u GAM
Europium 154 15585~10-1 U 0.25 0.10 4] GAM
Eurcpium 155 14391-16-3 u .21 0.10 U~ GAM
Thorium 228 14274-82-9 0.348  0.082 0.0859 J GAM
Thorium 232 TH-232 0.510 0.3s 0.35 GAM
Uranium 235 15117-56-1 U 0.30 u GAM
Uranium 238 U-238 U 8.9 u GAM
Americium 241 14596-10-2 u 0.27 U GAM
Silver 108m 14391-65-2 g 0.052 u GAM
100-F Remain.SitesBurialGimds-sSoilFP
e
Lab id EBRINE ___
Protocol Hanford
DATA SHEETS Version Ver 0
Page 6 Form DVD-DS
SUMMARY DATA SECTION . Versicn 3,06
Page 17 000017 Report date 06/28/06




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUPF K0411

7752-007 J12L38
DATA SHEET '

SDG 7792 Client/Case no Hanford SDG_K0411
Contact Melissa C. Mannion ' Contract No., 630
Lab sample id R606080-07 Client sample id J12L3g
Dept sample id 7792-007 Location/Matrix 118:-F-7 ACL Verification SOLID __
Received 06/0B/06 Collected/Welght 06/06/06 08:30 697 g
¥ solids _95.4 Custody/SAF No RC-032-037 RC-032
RESULT ig ERR MDA RDL QUALI~
ANALYTE CA8 NO pCi/g {COUNT) pci/g pcti/g FIERS TEST
Nickel 63 13981-37-8 2.20 1.4 2.3 30 U NI L
Total Strontium SR-RAD . 0.823 0.18 0.21 1.0 SR
Potassium 40 13966-00-2 13.6 2.6 1.6 GAM
Cobalt 60 10198-40-0 U 0.15 0.050 U GAM
Cesium 137 10045-97=-3 U 0.13 0.10 U GAM
Radium 226 13982-63-3 0.204 0.15 0.18 0.10 J GAM
Radium 228 15262-20-1 0.802 0.55 0.57 0.20 GAM
Europium 152 14683-23-9 U 0.17 0.10 U GAM
Europium 154 15585-10-1 u 0.50 0.10 u GAM
Eurcpium 155 14391-16-3 U 0,12 .10 U . GAM
Thorium 228 14274-82-9 0.299  0.082 0.080 J GAM
Thorium 232 TH=-232 0.802 0.55 0.57 GAM
Uranium 235 15117-96-1 u 0.18 u GAM
Uranium 238 U-238 . o} 19 u GAM
Americium 241 : 145%96-10-2 U 0.12 g GAM
Silver 108m 14391-65-2 ) 0.058 U GAM
100-F Remain,SitesBurialGrnds-SoilFp
IL//ti/.[b(>
Cg[ (e
Lab id EBRLNE
Protocol Hanford
DATA SHREETS Version Ver 1.0
Page 7 ' . Form DVD-DS
SUMMARY DATA SECTICN . Version 3.06
Page 18
g 000018 Report date 06/28/08




EBERBLBINE

SERVICES/RICHMOND

: SAMPLE DELIVERY GROUP K0411
7752-008 J12L39
. DATA SHEET ‘
SDG 1792 Client/Case no Hanford SDG_K0411

Contact Melissa C. Mapnion

Lab sample i@ R606080-08
Dept sample id 7792-008
Received 06/08/06
¥ solids _95.0

Contract No. 630

Client sample id J12L39
Location/Matrix 118-F-7 ACL Verification SOLID
Collected/Weight 06/06/06 08:45 683 g
Custody/SAF No RC-032-037 RC-032

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAZ NO pti/g {COUNT) pCi/g pCl/g FIBR8 TEST
Nickel 63 13981-37-8 -0,347 1.3 2.3 30 u NI_L
Total Strontium SR-RAD 0.132 0.13 0.23 1.0 u SR
Potassium 40 13966-00-2 11.8 1.4 0.57 GAM
Cobalt 60 10198-40-0 u 0,075 0.050 U GAM
Cesium 137 10045-97-3 0.191 0.061 0.070 0.10 GAM
Radium 226 13982-63-3 0.371 0.14 _0.14 0.10 J GAM
Radium 228 15262-20-1 0.671 0.25 0.27 0.20 GAM
Eurcpium 152 14683-23-9 u 0.15 0.10 4] GAM
Europium 154 15585-10-1 L+ B - __0.25 0.10 u GAM
Eurcpium 155 14391-16-3 U 0,15 0.0 u GAM
Thorium 228 14274-82-9 0.514  0.081 0.080 J GAM
Thorium 232 TH-232 0.671 0.25 0.27 GAM
Uranium 235 15117-96-1 U 0.24 u GAM
Uranium 238 U-2218 u 8.5 u GAM
Americium 241 14596-10-2 4 0.074 u GAM
Silver 108m 14391-65-2 U 0.049 4] GAM

100-F Remain.SitesBurialGrnds-Soi;FP

DATA SHEEBTS
Page 8
SUMMARY DATA SECTION
Page 19

g)ules

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-DS
Version 3,06
Report date 06/28/06
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP XK0411

7792-009 J12L40
DATA SHEERET
. SDG 1792 Client/Case no Hanford SDG_K0411
Contact Melissa C. Mapnion Contract No. 630
Lab sample id R606CB0O-09 Client sample id J12140
Dept sample id 7792-009 Location/Matrix -F=7 Verification SOLID
Received 06/08/06 Collected/Weight 06/06/06 08:45 666 g
% solids _95.1 Custody/SAF No RC-032-037 RC-032
REBULT 20 ERR MDA RDL QUALI~-
ANALYTE CA8 NO pCi/g {COUNT) pCi/g pCi/g PIERS TEST
Nickel 63 13981-37-8 -0.356 1.4 2.3 30 U NI_L
Total Strontium SR-RAD 0.098 c.11 0.21 1.0 U SR
Potassium 40 13966-00-2 10.8 2.7 0.61 GAM
Cobalt 60 10198-40-0 u . 0.085 0.050 u GAM
Cesium 137 10045-97-3 0.225 0.086 0.089 0.10 GAM
Radium 226 13982-63-3 0.327  0.14 0.13 0.10 I GAM
Radium 228 15262-20-1 U 0.53 0.20 u GAM
Eurcpium 152 14683-23-9 u 0,20 0.10 U GAM
Eurcpium 154 15585-10-1 u 0,24 0.10 4 GAM
Eurcpium 155 14391-16-23 U 0.22 0.10 U GAM
Thorium 228 14274-82-9 0.367 0.079 0.088 :r GAM
Thorjium 232 TH-232 u 0.53 u GAM
Uranium 235 15117-96-1 0] 0.31 4] GAM
Uranium 2238 U-238 u 9.4 u GAM
Americium 241 145%6-10-2 4] 0.27 u GAM
Silver 108m 14391-65-2 U 0.059 o GAM

100=-F Remain.SitesBurialGrnds-SollFp

C

Lab id EBRLNE
Protocol Hanford

DATA SHEETS Version Ver_ 1.0
Page 9 " Form DVD-DS
SUMMARY DATA SECTION Verasion 3.06
Page 20 000020 Report date 06/23/06




EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP K041l

7792-010 J12L41

DATA SHEET

Client/Case noc Hanford SDG_X0411

Contract No. 630

sSDG 7792
Contact Melissa C, Mannion

Lab sample id R606080-10
Dept sample id 7732-010

Client sample id J]2I41
Location/Matrix 118-F-7 ACL Verification SOLID

Recelved 0§/08/06 Collected/Weight 06/06/06 09:00 772 g
% so0lids _94.8 Custody/SAF No RC-032-037 RC-032
RESULT 20 ERR MDA RDL QUALI=-
ANALYTR CAS NO pCi/g {COURT) pci/g pci/g F1ERS TEST
Nickel 63 13981-37-8 0.021 1.4 2.3 30 u NI L
Total Strontium SR-RAD 0.051 0.11 0.21 1.0 U SR
Potassium 40 13966-00-2 10.3 2.6 0.75 GAM
Cobalt 60 10198-40-0 U 0,11 0.050 U GAM
Cesium 137 10045-97-3 0.204 0.089 0.081 0.10 GAM
Radium 226 13982-63-3 0.328 0.14 0,13 0.10 :r GAM
Radium 228 15262-20-1 0.580 0.41 0,41 0.20 GAM
Europium 152 14683-23-9 0.388 0.14 0,20 0.10 GAM
Eurcpium 154 15585-10-1 U 0,30 0.10 [ #) GAM
Europium 155 14391-16-3 u 0,24 0.10 U GAM
Thorium 228 14274-82-9 0.428 0.15 0.17 T GAM
Thorium 232 TH-232 0.580 0.41 0.41 GAM
Uranium 235 15117-56-1 u- 0.33 U GAM
Uranium 238 U-238 U 12 u GAM
Americium 241 14596-10-2 U 0.34 U GAM
Silver 108m 14391-65-2 U 0.061 U GAM
100-F Remain.SitesBurialGrndsa-Soillrp
/Ldia,f”\ (‘ ((jb
Lab id EBRLNE
Protocol Hanford
DATA SHEETS . Verajon Ver 1.0
Page 10 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 21 Report date 6[28[06
: 000021 ?




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K041l

7792-011 J12L42
DATA SHEEBT
SDG 7792 Client/Case no Hanford SDG_K0411

Contract Nao. 630

Contact Melissa C. Mannion

Client sample id J12I42

Location/Matrix 118-F-7 Shal.zZn.Verif. SOLID
Collected/Weight 06/06/06 12:00 734 g
Custody/SAF No RC-032-038 RC-032

Lab sample id R606080-11
Dept sample id 7792-011
Received 06/08/06
% solids _97.9

RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pci/g pci/g FIERS TEST
Nickel 63 13581-37-8 0.856 1.4 2.3 30 u NI _L
Total Strontium SR-RAD 0.249 0.14 0.23 - 1.0 SR

Potassium 40 13966-00-2" 9.77 2.5 2.1 GAM
Cobalt 60 10198-40-0 u 0,23 0.050 U GAM
Cesium 137 10045-57-3 0.403 0.15 0.14 0.10  GAM
Radium 226 13982-63-3 0.390 0.17 0,17 0.10 :r GAM
Radium 228 15262-20-1 0.733 0.61 0.59 0.20 GAM
Europium 152 14683-23-9 4) o.18 0.10 u GAM
Europium 154 15585-10-1 U 0.64 0.10 u GAM
Eurcpium 155 14391-16-2 o 0.13 0.10 u GAM
Thorium 228 14274-82-9 0.211 0.084 0.09%0 :r- GAM
Thorium 232 TH-232 0.733 0.61 0.59 GAM
Uranium 235 15117-%6-1 U 0.18 u GAM
Uranium 238 U-238 u 21 u GAM
Americium 241 1459%6-10-2 U 0.13 u GAM
Silver 108m 14391-65-2 [4) 0.059 U GAM

100-F Remain.SitesBurlalGrnds-SoilFp

//? ulf"’

DATA SHEETS

Page 11

SUMMARY DATA SECTICN

Page 22

000022

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-D3
Version 3,06
Report date 06/28/06




7792-012

EBERLINE

SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K041l

DATA SHEET

J12143

SDG 7732

Contact Meligsa C. Mannion

Lab sample id R606080-12
Dept sample id 7792-012
Recelved 06/08/0€

Client/Case no Hanford

SDG_K0411

Contract No, §30

Client sample id J12L43

Location/Matrix 118-F-7 sShal.Zn Verif,

SOLID

Collected/weight ¢6/06/06 12:15 739 gq

¥ solids _96.3 Custody/SAF No RC-032-038 RC-032
RESULT. 2o BRR MDA RDL QUALI-

ANALYTE CAS NO pCi/g  (COUNT) pci/g pCi/g FIBRS TBST
Nickel 63 13981-37-8 0.306 1.4 2,3 " 30 U NI_L
Total Strontium SR-RAD 0.008 0.11 0.22 1.0 u SR
Potassium 40 13966-00-2 13.9 1.9 1.2 GAM
Cocbalt 60 10158-40-0 u 0,12 0.050 u GAM
Cesium 137 10045-97-3 0.150 0.11 0.11 0.10 GAM
Radium 226 13582-63-3 0.402 0.18 0.21 0.10 3- GAM
Radium 228 15262-20-1 - 0.621 0.49 0.56 0.20 GAM
Europium 152 14683-23-9 U 0,27 0.10 U GAM
Europium 154 15585-10-1 u 0,32 0.10 u GAM
Europium 155 14391-16-3 u 0.22 0.10 u GAM -
Thorium 228 14274-82-9 0.635 0.14 0.16 j— GAM
Thorium 232 TH=-232 0.621 0.49 0.56 GAM
Uranium 235 15117-96-1 u 0.35 u GAM
Uranium 238 U-238 u 13 u GAM
Americium 241 14596-10-2 u 0.2% u GAM
Silver 108m 14391-65-2 U 0.077 4] GAM

100-F Remain.SitesBurialGrnds-SoilFP

DATA SHEET3
Page 12

SUMMARY DATA SECTION

Page 23

000023

Lab id EBRLNE
Protocol Hanford
Veraion Vex 1.0

Form DVD-DS

Version 3,06

Report

date 06/28/06




SAMPLE DELIVERY GROUP K041l

EBERLINE SERVICES/RICHMOND

7792-013 J12L44
DATA SHEET
SDG 7792 Client/case no Hapford SDG_K0411
Contact Meligsa ¢, Mapnion Contract No, 630
Lab sample id R606080-13 Client sample id J12L44
Dept sample id 7792-013 Location/Matrix 118-F-7 shal.Zn.Verif. SOLID
Received 06/08/06 Collected/Welaht 06/06/06 12:30 848 g
¥ solids _97.7 ' Custody/SAF No RC-032-038 RC-032
RESULT 29 ERR MDA RDL QUALI-
ANALYTE CA8 NoO pci/g  (COUNT) pCi/g pCi/g FIERS TEST
Nickel 63 13981-37-8 -0.166 1.4 2.3 30 u NI L
Total Strontium SR-RAD 0.070 0.14 0.26 1.0 U SR
Potassium 40 13966-00-2 6.23 0.55 0.52 GAM
Cobalt 60 10198~-40-0 U 0.063 0.050 U GAM
Cegium 137 10045-97-3 u 0.10 0.10 4] GAM
Radium 226 13982-63-3 0.198 0.10 0,11 0.10 ny GAM
Radium 228 15262-20=-1 u 0.36 0.20 u GAM
Europium 152 14683-213-9 U 0.18 0.10 U GAM
Europium 154 15585~-10-1 U 0.23 0.10 i) GAM
Europium 155 14391-16-13 19} 0.13 0.10 U GAM
Thorium 228 14274-82-9 0.693  0.15 0.14 T GAM
Thorium 232 TH-232 u 0.36 U GAM"
Uranium 235 15117-96-1 ¢} 0.29 u GAM
Uranium 238 U-238 U 8.3 ¢} GAM
Americium 241 14596-10=-2 U 0.079 u GAM
Silver 108m 14391-65-2 u 0.048 u GAM
100-F Remain.SitesBurialGrnds-SolilFp
g l I lob .
Lab id EBRINE _
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 13 Form DVD-DS
SUMMARY DATA SBCTION Version 3.06
Page 24 Report date 06/28/0§6
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

7792-014 J12L45

DATA SHEET

Client/Case no Hanford SDG_K0411

Contract No. 630

SDG 7792

Contact Meligpa C. Manpjon

Lab sample id Rsosoﬁo-;g
Dept sample id 7792-014

Client sample id J12L4S
Location/Matrix 118-F-7 Shal.Zn.Verif, SOLID

Received 06/08/06 Collected/Weight 06/06/06 12:45 631 g9
%t solids _95.9 Custody/SAP No RC-032-038 RC-032
RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pci/g (COUNT) pci/g pci/g FIXRS TEST
Nickel 63 13981-37-8 -0.320 1.3 2.2 30 u NI_L
Total Strontium SR-RAD 0.057 0.096 0.18 1.0 v SR

Potagssium 40 13966-00-2 10.2 2.8 0.95 GAM
Cobalt 60 10198-40-0 u 0.11 0.050 U GAM
Cesium 137 10045-97-3 u 0.098 0.10 U GAM
Radium 226 13982-63-3 0.411 0.14 0.12 0.10 T GAM
Radium 228 15262-20-1 0.474 0.30 0.30 0.20 GAM
Europium 152 " 14683-23-9 U 0.21 0.10 U GAM
Europium 154 15585-10-1 v 0.25 0.10 u GAM
Europium 155 14391-16-3 1§ 0,22 0.10 U GAM
Thorium 228 14274-82-9 0.405 0.088 0.093 I GAM
Thorium 232 TH-232 0.474 0.30 0.30 GAM
Uranium 235 15117-96-1 U 0.32 14§ GAM
Uranium 238 U-238 u 9.7 U GAM
Americium 241 14596=-10-2 U 0.28 U GAM
Silver 108m 14391-65-2 v 0.057 U GAM

100-F Remain.SitesBurialGrnds-SoilFrp

g

lu oG

Lab id EBRLNE

Protocol Hanford

DATA SHEETS Version Ver 1.0

Page 14 Form DVD-DS
SUMMARY DATA SRECTION Version 3,06
Page 25 000025 Report date 06/28/06




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

7732-015 J12L46
DATA SHEET

SbG 7792 Client/Case no Hanford SDG_K0411
Contact Melissa ¢, Mannion Contract No. 630
Lab sample id R606080-~15 Client sample id J12[46

Dept sample id 7752-015 Location/Matrix 118-F-7 Shal.Zn.Verif. SOLID

Received 06/08/06 Collected/Welght 06/06/Q6 12:45 667 q

¥ solids _96.1 Custody/SAF No RC-032-038 RC-032

' RESULT 2g ERR MDA RDL QUALI-~-

ANALYTE CAS NO pCi/g  (counT) pCi/g pci/g PIERS TEST
Nickel 63 13981-37-8 ] 1.4 2.3 o 9] NI_L
Total Strontium SR-RAD 0.065 0.11 0.22 1.0 u SR
Potasaium 40 13966-00-2 13.9 2.4 1.2 ' GAM
Cobalt 60 10198-40-0 u 0.20 0.050 U GAM
Cesium 137 10045-97-3 U 0,14 0.10 U GAM
Radium 226 13982-63-3 0.468  0.21 0,21 o.10 ¥ GAM
Radium 228 15262-20-1 U 1.2 0.20 u GAM
Europium 152 14683-23-9 u 0.16 0.10 o) GAM
Europium 154 15585-10-1 U 0.54 0.10 4] GAM
Eurppium 155 14391-16-3 U 0.13 0.10 u GAM
Thorium 228 14274-82-9 0.368 0.093 0.086 j- GAM
Thorium 232 TH-232 U 1.2 u GAM
Uranium 23S 15117-96-1 g 0.19 u GAM
Uranium 238 U-238 U 19 u GAM
Americium 241 14596-10-2 U 0.12 u GAM
Silver 108m 14391-65-2 U 0.057 U - GAM

100-F Remain.SitesBurialGrnds-SoilFP

Lab id EBRLNE
Protocol Hanford

DATA SHEETS Version Ver 1.0
Page 15 Form DVD-DS
SUMMARY DATA SECTICON Version 3.06

Page 26 000026 Report date 06/28/06¢




EBERLINE

SAMPLE DELIVERY GROUP X0411

SERVICES/RICHMOND

7792-016 J12LY?
DATA SHERT
sSDG 1792 Client/Case no Hanford SDG K0411

Contact Melissa €. Mannion

Lab sample id R60650B0-16
Dept sample id 7792-016

Received 06/08/06
¥ solids _95.6

Contract No., 630

Client sample id J12LY7

Location/Matrix 1318-F-7 Shl.Zn.Ver. Focus SOLID
Collected/Weight 06/06/06 _13:00 596 g
Custody/SAF No RC-032-042 RC-032

:

RESULT 20 ERR

RDL QUALI-

ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Nickel 63 13981-37-8 -0.519 1.4 2,3 30 u . NI_L
Total Strontium SR-RAD 0.168 0.13 0.23 1.0 ) SR
Potassium 40 13566-00-2 11.5 2.4 1.5 GAM
Cobalt §0 10198-~-40-0 u 0.18 0.050 1) GAM
Cesium 137 10045~97-3 U 0,11 0.10 u GAM
Radium 226 13582-63-3 0.451  0.19 0.18 0.10 T aam
Radium 228 - 15262=-20-1 g 0,90 0.20 U GAM
Europium 152 14683-23-9 U 0.15 "0.10 U GAM
Europium 154 15585-10-1 U 0.48 0.10 U GAM
Europium 155 14391-16-3 U 0.13 0.10 u GAM
Thorium 228 14274-82-9 0.351 0.087 0.084 :f' GAM
Thorium 232 TH-232 U 0,90 L4 GAM
Uranium 235 15117~-96-1 u 0.17 4] GAM
Uranium 238 U-238 u 16 g GAM
Americium 241 14596-10-2 u 0.12 U GAM
Silver 108m 14391-65-2 u 0.059 U GAM
100-F Remain.SitesBurialGrnds-SoilFp
Al [of-

DATA SHEETS
Page 16

SUMMARY DATA SECTION

Page 27

000027

Lab id EBRLNE

Protocol Hanford
Version Ver 1.0
Form DVD-DS
Version 3,06 __ =
Report date 06/28/06




Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Eberline Services Washington Closure Hanford

W.O. No. R6-06-080-7792 _ SDG K0411
Case Narrative - ' Page1 of 1
1.0 GENERAL

Washington Closure Hanford (WCH) Sample Delivery Group K0411 was composed of
sixteen solid (soil) samples designated under SAF No. RC-032 with a Project
Designation of: 100-F Remaining Sites Burial Grounds - Soil Full Protocol.

The samples were received as stated on the Chain-of-Custody document. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist. The results
ere transmitted to WCH via e-mail on June 28, 2006.

20 ANALYSIS NOTES

21 Nickel-63 Analysis _
No problems were encountered during the course of the analyses.
2.2  Total Strontium Analyslis
No problems were encountered during the course of the analyses.

23 Gamma Spectroscopy
No probiems were encountered during the course of the analyses.

Case Narrative Certification Statement

“I certify that this data package Is in compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of the
data obtained In this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature.”

/290
Melissa C. Mannion Date
Senjor Program Manager

000029




(1) 1CP Metals - 6010 (Clicnt Lisc) [ Ahaisam, Antimony, Arsaric, Bariim, Boryllium, Boroa,
2 ] Cadmisem, Calcimn, Chromikam, Cobalt, Copper, iron, Laad, Magnesam, Manganees, Molybdeoum,
Nickel, Powsssion, Soleniam, Sikioon, Sivey, Sodiow, Vesadius, Zinc), Mercary « 7471 - (CV)

(2) Ganuma Spoctroscopy (TCL List) | Cosnm-137, Cobak-60, Evrpas-1 52, Evropees- | 54, Europiueo-
155); Carmema Spec = Add-0n {Sibver-108 metastable}

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-032-036 [P 1 of 1
Cog;;:;n Co:?%:l?n:: “ Tc?l?—%:;;h :g;ggcio;:“ur Price Code Data Tursarousd
p i Sampliag Loeati SAF N ; -
™ 00.F Reonaining Sitcs Burial Grouads - ot Full Protacol 18.+7 BCL Vesifieation SO Y/ / ( 7792Y RC032 Air Quality [ {5 DAyS
7
. Method of Shi
lee Chest No/? FS-0 V' g0 ,{ F':E!:L-l.ﬁg:.or No, J‘.s-d‘fa RIlBFnOOO eFed E: Shipment
, Offsite Property N-Wvﬁﬂéo 925 Bl of Ladiag/Air BNo. <, o 5P E
Preservation f Hona Yot
P P P
Special Handling and/or Storage Type of Container \ I
Coslddegrrer? 78g L0 G Ne. of Container(s) ! , ! !
o N/ﬁ Yolume Ysﬁ o0l ©0nel.
) Swdenfila [Swnemtlim | Nuckatil,
c In:':l:n 89,90 = Towd
o SAMPLE ANALYSIS S
(%]
o
Sample No. Matrix * Sample Date Sample Time ’ \ .
ez SO Lfsfoe 1R 45 f(\ Y 'l X% Al
12133 solL /7 14 00 XA\ Xl R AR
Josa SOIL \ 1400 [ Ix VX ] X A3 o
Jo1z2eas SoiL ) 1ALS X V% ‘'l % A3
" |ar2L3e soi. &/5/06 1430 I X § X I X° A4
CHAIN OF POSSESSION Siglfl’rllt Num " [SPECIAL INSTRUCTIONS

Personnel not available lo XeObe
relinquish sampics from ins
Refd .Q_Q_on L1706
LABORATORY | Received By — _
SECTION
FINAL SAMPLE | Disposal Method _ = ___
DISPOSITION Disposed

BHI-EE-011 (08/29/2005)



Washiogton Closure Hanford

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

RC-032-037 [fae 1 of 1

" Coftan T, Cottman TS0 KESSaER T | Price Cade Data Turasrowad
Proiect Desigaath Sampling Location SAF N -
| "100-F Remaining Sites Burial Grounds - Soil Full Protocol FILF7 ACL Verification /5 DY// ( 7 793) RC032. Alr Quality [} IS pays
lce Chest N Field Logbook N COA Metkod of Shipmeat
1™ ges 0 .00 s EFLAID R113FT2000 FedBx
i Oftsle ProseryNo. o1 e, 06/9 & Bl of Ladisg/Ale BilNo, o0 ASEC
Preservation \ Nooe Hooe R“::. b’ﬂob
: P P >
Special Handling and/or Storage Type of Contalner \ : l 2 ?
Loalddegrees € oy o=7-0 g0 No. of Contaiser(s)
500mL | 6ol
-~ Volume
Py (1 [Sernam (2} | Nickel8),
- Sorcal | Swomman
= SAMPLE ANALYSIS Lesroctom 1230 = Tem!
C .
“
Sampie No. Matrix * Sample Date Sampie Time Tk_'?f SRR ST =1
S ITFTEY; SOIL Libfob | OFIS Xl X - Al
. [112038 SoiL T, o %30 t‘\ K-l X~ A
o [a1238 SOIL \ o¥%¥s | ®\| X1 X A3
"o |d12t40 SOIL / OX4AS Kl X- A3 p
", |24 SOIL Oq00 X A4
CRAIN OF POSSESSION Siga/Prist Nawes 1 __|SPECIAL INSTRUCTIONS Matrix ®
Date/Tine | §0C) i Bylsa:;m nu.r.r_. (%00 Bocon, ——t
=& Rm &c . 37£g "{6 o> mncpmah ww(auunmmmmm EE=Grbmenl
e

Nickel, Potassiom, Selenium, Silicon, Sdver, Sodiem, Vasadium, Zisc): Moowty - 7471 - (CV) Metuige

rg‘ BYSond iy s DU
~ A 135}, Guzna Spec - Add-os {Siver-108 metastable}

(2) Ceayon Spectrosccysy (TCL List) {Cosion-137, Cobeit-60, Europiam-| 52, Ewropiuee- 134, Esropium- :_'0:""
‘ P2 e ahonin? 6= T-0 & SSTP | /‘fjﬁa/ o
DateTana [ ] . WieWgr
=R osh(st .S -
Deto/Tize r-l-“ DM" W Daca/Time | Peisonnel not available 1o xrose
reling Zmpla from 3728

DueTie rniw:ayts-ndh Desc/Time Rel o Gl 721 06

LABORATORY | Received By Tuie Date/Timo

SECTION ' ~ :
FINAL SAMPLE | Dispossl Method Dusposcd By Due/Tine
DISPOSITION

BHEE-O11 (08/2972005)




Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-032-038 |Pe= 1 of 1
e, Crrngme e v
"00.F Remaining Sies Burial Grouads - Sol Full Protoco ST Shaliow Zone Verisication DY/ ( 7793‘ R3S Alr Quality ] \ 5 ooys
leCestNo. 7 26 po/- o s Field Logbook N. Lor o Method of Stiomest '

pped Te
EBERLINE SERVICES /LIONVILLE
POSSIBLE SAMPLE HAZARDS/REMARKS

Offaite Property No. /40@0 ;{7 y

Bilof LadagAlr BUINe. oo ODPC

1 - —
NA Preservatica \ How Rowe Hoot
P P P
Special Handling and/or Storage Trpeof Conner_|{ , | 1
Lol d degraasc 7R &€ C=7-0 (o No. of Containcr(s) \
- . Volume Ym, 500mL 60wl R
E Sesdprnil)m [SeenemiDlin | Nekebbk
fan] o 90~ Towd
=t SAMPLE ANALYSIS el M
(A
N
Sampk No. Matrix * Sample Date Sample Time | 7@ |} T .
JizL42 SoiL L /606 | 1900 s\ v.l x. Al
J12L43 SOiL s /1315 <l x X A3
112044 SoIL X 1230 \[oX ] x - A3
312045 solL ) 1345 U xJd x A4
312046 solL L/lo]0b B4y 1 X. A4 o
CHAIN OF POSSESSION Stga/Print Names | SPECIAL INSTRUCTIONS Matrix *
; o ‘ (1) KCP Motals - 6010 {Client List) { Alioius, Antimosty, Arsowic, Baraan, Beryltiam, Boron, it
3 arrls Cadninam, Caicium, Chrominga, Cobelt, Copper, krom, Lend, Magnesium, Manganese, Motybdetum, Songabd
R etmaquished By/Reacved From i Byiprad In SMM%ST?W.S?V*Z:LW -MN -l(ﬁvl ) :-n:.-
- . ) Gesme Spectroscopy ist) {Conum-137, Cobak-60, Earopswss- 152, Ewopeea-154, Europium- | %= eer
Bi e g70 AU ‘ €706 AL 135, Gumn Spoc - Addhon (Sve-108 meamabc e
o A DueSTime By/Swored I DusaTime Cb<rm Sakoke
&7 0¢ Soo Sfeed % OLOrm Lo
Date/Time eceived In me o, Wiewipe
[~ eolotloe 1S e
Fﬂ‘““ ByReaaved From Dese/Time rﬂ“’ *’*"‘"L‘ | Dew/Time Personnel not available 10 Xeom
Relinquish samples from 3728
hdwn,mw Froem Data/Time rﬂﬂ‘mh Dete/Time RefH 2 on_G1 2 10C
LABORATORY ] Recevod By Tide DetwTiroe
SECTION
FINAL SAMPLE | Disposal Method Disposed By Daoftine
DISPOSITION

BHI-EE-011 (08729/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-032-042 |Pue 1 of 1
KCollector Comoany Contact Teleohone No. Praiect Coordinator
Coffiman R.T. Coffman 5286409 KESSNER, JH Price Code Data Turnacouad
reiect Desiznation Samoling Location SAF No, H
100-F Remaining Sites Burial Grounds - Soil Full Protocol 118-F-7 Shallow Zone Verification Focus sample Y 17 / 7 7?.1) RC-032 Alr Quality (] \ 5 Day s
Ice Chest No. Field Logbook No, . COA Method of Shipment
AFS-0¥-0o0¢ EFL-1174-1 RYI8F72000 Fed Ex
goed To Offsite Procerty No. Bill of Lading/Air Bill No.
EBERLINE SERVICES JLIONVILLE _ #0Ce0¥98 L Se<e 05Cc ]
POSSIBLE SAMPLE HAZARDS/REMARKS
NA hose Hose Nome
Preservalion
P [ P
Special Hagdling sud/or Storage Type of Container \ ' l l
W?X‘- & 706 No, of Contziner(s) \
\zsc-g 500mL - | 6owmb
Volume
—
E Sos #kxn (1} in | Sea :;i(‘:)- Nickeh63;
Q SAMPLE ANALYSIS femructiom. | 19307 Towl
- .
(A
£
Sample No. Matrix * Sample Date Sample Tirme <
J12LY7 SOIL (- /bjols 1200
CHAIN OF POSSESSION Siga/Print Names SPECIAL INSTRUCTIONS Matrix ¢
T ed ByRemared (1) 1CP Metsts - 6010 (Client List) {Aaminum, Antimony, Asvorc, Barkm, Berytiaum, Boron, 3 onl
Cadmium, Calcium, Chromsum, Cobsit, Copper, [ron, Lead, Magnesium, Mangancse, Motybderum, SOSehd
Iagumu} :ay&mmwa Zom e Nickel, M&hﬁa s:uL: ‘.‘SM Suli;;u m Zinc}; Mla;:-y - 471 -‘(;V)m_ o
T25¥2c "7-OLJ/[§— / (2) Gasrera Spectroscopy (TCL List) {Cesiun-137, Buropiunr-152, Earvpiune 134, Ewropius- | ¥ = Wae
” s Duto/Tioe Detc/Tanc ISSI.Gﬁm&x-M{SMIwa Ao —
-708 /€50 &iw : e
Relioquished F Date/Time a . e~ Wi=Wage
BB - DA S
rkzﬂrqu'uhed By/Removed From Date/Tiene ‘Re:med B}si 1- Pte/Tione Persoruc) not available lo X
- Relinquish les from 3728
Relinquished By/Removed From Oale/Time ]Mxiwd By'Siored ln Date/Time Re(2 2600 g 17 10 C
LABORATORY { Recerved By : © Tile Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Tiene
DISPOSITION

BHI-EE-011 (08/29/20085)
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APPENDIX A
RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION \
LEVEL: . A B C D E
PROJECT: __ JOO -~k N¥Y—F-7 DATA PACKAGE: ko ((_,
VALIDATOR: -t L1 fLAaB: E& | DATE: s{ 1 ol
[ SDG: Eoytly
I ANALYSES PERFORMED
|,.Gron Alpharbets Strommum, Technctiym:% Alpha § Guanstia Spectroscopy 7
rwuﬂ;.‘...; s Tram > e
SAMPLES/MATRIX ———

L322 FV3Y FL3¢ L3S J\se TNnal3y
TVL3g  JveLyy TVl o Juedf g TiIeys
Jieyy J2LNS Tlaeye di2Lyo

sorl
1. COMPICLENESS counirrrissriiiecnimserssstsssonsastossasssassessessssaisesiossnssrasssorsssassnssssssonassasteserseigenssnsns O N/A
Technical verification forms Presentfu.. .. ummmmimssssisssemersssiasecsmsses Y@N/A
Comments: :
2. Initial Calibration (Levels D, E) .....ccuiicmsinarinssinnsisesmmesemseenrmsseesens N/A
Instruments/detectors Calibrated . iirmiccnnnnminiimeenonseresiiseneresssscssssasenns Yes Np N/A
Initial calibration acceptable?......ccvvnriiciersrensesssemensrstssssnrrnessonsssnssssesessssssenssssesnsas Yes No N/A
Standards NIST traceable?.......nrinenicenscnnsnssnrssssssimnensssenssssssnssnssssnsmsssssnssssnses Yes No N/A
Standards EXPIred? cuccciemcmeeienimessosmmmismsismstonssssosssessssssnssssasses Yes No N/A
Calculation check acceptable? ... cocucmrirecssnecesnsrsnssnmussssenssrssasssissssssesssesersssssrassassesesesen Yes No N/A
Comments:

(3000335




3. Continuing Calibration (Levels D, E) : ’ 1A

Calibration checked within required freqUENCY? e eiiicsnsaniseioessssssnsnssssssassises Yes N N/A
Calibration check acceptable?.......iieiiinsssiienniesrarosmiosenssissssssssssisesssessssassesns Yes No N/A
Calibration check standards traceable?.........cuieresneoriesssnesnsisninenesnssisesnsnsnsssanscnnes Yes No N/A
Calibration check standards (5.9 571 (1o 1 S Yes No N/A
Calculation check acceptable? ....iiiciiuiisinsrssssssses Yes No N/A
Comments: |

4, Background Counts (Levels D, E) ..civincnniinisnniinismimeeeenonmimesissssesessenns A
Background Counts checked within required frequency? vuucnniaisicssinnneeceranensass Yes No N/A
Backgroung:l Counts acCeptable? .. iiiicssecnissiesnsinsansscsnsssessssressissssns Yes No N/A
Calculation check acceptable?....cuiiiiniianmaeniness Yes No N/A
Comments:
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Method blank results acceptable? .........ciennnesainmanncnnensesessesscssssesessssensseens
Analytes detected in method blank? |
Field blank(s) analyzZed? .......c.cvveeernrrersnnsniessnnnisensssinesnssnseiossnesssesssssesssssssontesnsssnsssnens

Field blank results acceptable? ... neersssssssnissssesess

Analytes detected in field blank(s)?......ceerrnrencscrismnsrissiesinniintisnense e ssarssssinnes
Transcription/Calculation Errors? (Levels D, E).cuuncrvcrscccissessssssicsisassrsnsnasensnsrennens Y65 No (N/7

Comments: ‘ ' Vio ¥ 6

L)

6. Labo}étory Control Samples or Blank Spike Samples (Levels C, D, E) ...cvveeinninrniecnsnenns ON/A

LCS /BSS analyzed within required frequency?
LCS/BSS recoveries acCeptable?... oot

LCS/BSS traceable? (Levels DLE) .uiiiiiiiieiercarencenessesasssersessrssssssssesnsssessesssssanes
LCS/BSS expired? (Levels DE).cicriiiccsieemsesinessssesessesimnsrssssssssssssssssssssssnaes
LCS/BSS levels correct? (Levels DLE) ..uicciiiimncccreerecnnsressessesssssessesssesessesssessasessos
Transcription/Calculation Errors? (Levels D, E) '

Comments;

7. Chemical Carrier Recovery (Levels C, D, E) cvuiovcniesirssnssessisessenersssssessossssssssnasssssens N/A

Chemical CAITier @AAEA? .ovuemcereersureemmsesssissssssmsensrnssrmsssssesssseessssssssssssssessssassessasssssssnsas Yes No N/A
Chemical 16COVETY ACCEPLAIE ... uuurrierinsnirecsisicsssecsesissessecssssssssssssssssosssonessonasessesones Yes No N/A
Chemical carrier traceable? (Levels D, E ). cnvecvevvcccrrnnerennensessreresesmsisessssssissssenes Yes No N/A
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10. Duplicates (Levels C, D, E)u.vcciincnrenieresisnsssenesesssmsssssnssssssssssesssesssasasasensssssssassssesses aN/A

Duplicates Analyzed at required freqUERCY?.....ovvuvuemimernsisnireecrscnssessosessnsssessscssnes @No N/A
RPD Values AcCeplable?....iviiiinerincriirensisssesmsssessssssssssssssnssessessasenssssnsssosss Yes@ N/A
Transcription/Calculation Errors? (Levels D, E) ............................................ Yes No @
Comments:

pcadiom=-220  77% =3 ol
hocrea, - 227 72— J <A

1. Field QC Samples (Levels C, D E)..ovvvsersssns ereertsreeesseees S

Field duplicate sample(s) analyzZed?.......cocveemvrrrrrnssresrersnnsenennsesssssssesssisssesessocsenns
Field duplicate RPD values acceptable?
Field split SAMPIE(S) ANAIYZEAT .rervrvereresoeeeeessessssssssssssssssenesesessssessessssssssesssessessons
Field split RPD values acCeptable?.........cocerienreermnnneseccserensmiassssesssesssessissresasrsssrssssonss
Performance audit sample(s) analyzed?........vceveveverennrisreremeesrenssisessensesssssssaesesesssos

Performance audit sample results acCeptable?.......oovrrrncerensenmemmninsssssseseeseesenns Yes No {/

Comments: no ©5..%4
29(46  Yh-22¢~ 339,
U5 dl  g-do ~ 3%

12. Holding Times (All levels) | '
Are sample holding times acceptable?........cveevvivrrerivrsvmssssssssessisssssssssssssssnsscsnns @ No N/A
Comments:
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Chemical carrier expired? (LeVels D, E) c.vvcreceeriicsrieessnnesenscsssmnesssseisissesessssssessrene Yes No N/A
Transcription/Calculation errors? (Levels D, E)..cvceeecececrreerscnecesenecsrnecsresesasssasssesenee Yes No N/A

Comments:

. 8. Tracer Recovery (Levels C, D, E ) ccoeveevrevererreee rvesssenstsasasssnnerensasssessasanesbeananessrtssasnsasass O N/A

Tracer AdAEdT....onveeeeeerrrerereeneseserssnrnsnssmrsmsssessssssrseressssssrsssssnssesssssnssensseasssnssansane
Tracer recovery acceptable?
Tracer traceable? (Levels D, E ) cevvvreeecennecrncenrens LesesstesetesterseresareaRneae s as Rt e st asatas bean e nnat
Tracer expired? (Levels D, E)ucvcrnmeniocenmaiiisisseeesse s
Transcription/Calculation errors? (Levels D, E)

Comments:

9. Matrix Spikes (Levels C, D, E)..ucvcvvcicrncccnnnincnniinssnisasssessiesessesssessssonsasssansassessseressrssssaon:

Matrix spike analyzed? ......viecerriincemmsrerinrnscenssenssinonsaisenstestnssnsssasssmssessssassssossavassres

Spike recoveries aCCePtable? ...t aasssni
Spike source traceable? (Levels D, E) ...vvvvvevreerrirersresnerssissssrsssessesisasssasssessassssnssonsnes Yes No N/A
Spike source expired? Levels D, E)....vcecnnmeninnnnisnmsieiseseinssesessssesessases Yes No N/A
Transéription/Calculation Errors? (Levels D, E) et cresnsesresenesnsenesssessenesens Yes No N/A

Comments:

HQ0039



13. Results and Detection Limits (All LEVELS )uccveureernirccrrrnvsssvnsesessnsresesesesressssssssessissssaasses

Results reported for all required sample analyses?
Results supported in raw data?(Levels D, E).uouevrivecrernceecrirsinrecsneensseresnesssssescassenens
Results Acceptable? (Levels D, E) ..ivvrinenissnnniiirsismosnseisssssisssmesssssessassasesnss
Transcription/Calculation errors? (Levels D, E).cvcreineesnrerrssesessssiseessasssosesessssesss

 MDA's meet required detection JIMItS? oviisrmsiisi ittt snenas
Transcription/calculation errors? (Levels D, E)uuevcienieervesnsmemsessersssecssssseessssessessecens
Comments: _'] } CNARA
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

7192-018 Method Blank
METHOD BLANX
SDG 7792 Client/Case no Hanford SDG_K0411
Contact Melissa €. Mannion Contract Ngo. 630
Lab sample id R606080-18 Client sample id Method Blank
Dept sample id 7792-018 Material /Matrix SOLID
. SAF No RC-032
RESULT 2g ERR MDA RDL QUALI~-
ANALYTE CAS NO pci/g  (CouUNT) pCi/g pCi/g FIERS TEST
Nickel 63 13981-37-8 -0.464 1.2 2.1 30 u NI L~
Total Strontium SR~RAD 0.042 0.10 0.19 - 1.0 U SR
Potassium 40 13366-00-2 9] 1.5 u GAM
" Cobalt 60 10198-40-0 4] 0.071 0.050 U GAM
Cesium 137 10045-97-3 U 0.082 0.10 u GAM
Radium 226 13982-63-3 U 0.1S 0.10 4] GAM
Radium 228 15262-20-1 U 0.34 0.20 U GAM
Eurcpium 152 14683-213-9 u 0.19 0.10 [+ GAM
Eurcpium 154 © 15585-10-1 U 0.22 0.10 u GAM
Buropium 155 14391-16-3 u 0.17 0.10 U GAM
Thorium 228 14274-82-9 u 0.10 u GAM
Thorium 232 TH=-232 u 0.34 g GAM
Uranium 235 15117-96-1 U 0.26 U GAM
Uranium 238 U-22338 U 11 U GAM
Americium 241 14596-10-2 u 0.17 U GAM
Silver 108m 14391-65-2 U 0.059 U GAM
100-F Remain.SitesBurialGrnds-sSollFp
QC-BLANK #57425
Lab id EBRLNE
Protoecol Hanford
METHOD BLANKXS Veraion Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 9 000042 Report date 06/28/06




EBERLINE SERVICES/RICHMOND
SAMFLE DELIVERY GROUP K04ll
7792-017 Lab Control Sample
LAB. CONTROL SAMPLE

sD3 7792 Client/Cage no Hanfeord SD3 K0411
Contact Melissa C, Mannion Contract No, €30
Lab sample id R60600¢-17 Client mample id Lab Control Sasple
Dept sample id 7792-017 ’ Material /Matrix SOLID
' 3AY Ko RC-032
RESULT 20 ERR MDA RDL. QUALI- ADDED 2 ERR REC 3a LMTS PROTOCOL
NOALYTE pci/g  (coumT) pci/g pCifg PIERS TRST pCi/g pCi/g % (TOTAL) LIMITS
Nj:ckel (] 263 4.6 2.1 a NI_L| 268 11 1 ] 04-116 0-120
Total Strontium 11.4 0,63 0.23 1.0 SR 10.7 0.43 106 81-119 480-120
Cobalt €0 3.14 0.23 0.082 9.050 GAM J.12 0.12 101 74-126 80-120
Casium 137 3.54 0.321 8.14 0.190 GAM 3.29 0.13 108 73-127 8&0-120

100-F Remain.SitesburialGnda-SollFp

QC-LCS E57424

Lab id EERLNE
Protocol Hanford

LAB CONTROL SAMPLES Version Ver 1.4
Pagae 1 Form DVD-LC

SUMMARY DATA SECTION Version ), 08
Page 10 Report date 06/28/06
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K041l

7792-019 J12L38
DUPLICATE
SD3 7792 Client/Case no Hanford 5D3 K041}
Contact Melissa €. Mannion Contract No, 630
DUPLICATE CRIGINAL

Lab sample id R606080.18

LDept sample id 7792-01%

Lab sample id R6060§0-07-
Dept: sample id 273%2-007

Client sample id J12138

Location/Matrix 118-P-7 ACL Verification SOLID

Received 96/08/06 Collected/weight 06/06/06 08:30 6§37 q
¥ solids _9%5.4 ¥ solids _3%5.4 Custody/SAF No RC-032-037 RC-032
DUPLICATE 20 KRR MDA RDL QUALI- ORIGINAL 20 ERR MDA QUALI- RPFD 30 DER
ANALYTB pCl/g  (COUNT) pCilg  pclly PIERS TEST pCi/g (OOUNT) pcifg  PIERS % TOT o
Nickel 63 0.794 1.4 2.3 30 ¢} NI L 2.20 1.4 2.3 u - 1.4
Total Strontium 0.767 0.16 0.18 1.0 SR 0.823 0.18 0.21 4 50 0.3
Potassium 40 11.4 1.6 0.96 GAM 13.6 2.8 1.6 1 49 1.1
cobalt 60 u 0,11 0.050 QAM v 0.1% v - 0.4
Cesium 137 o 0.10 0.10 O GAN o —2.13, - 0.4
Radium 226 0,461 0.17 0.17 0.10 GAM 0.204 0.1s a.18 77 108 2.2
Radium 228 0.794 0.43 —0.39 6.30 ) GAM 0.802 0.5% 0.57 1 135 0
Eurcpium 152 D 0.23 0.10 1) GAM u 0.17 o - 0.4
Buropium 154 o 9.27 0.0 '] GAN u 0.50 o - 0.8
Europium 155 1] —0.21 0.10 o GAM u 0.12 v - 0.7
Thorium 228 0.561 0.09% 0.11 GAM 0.299 0.082 0.080 3 55 _3,3
Thorium 232 0,794 0.43 0.39 GAM 0.802 0.58 0.57 T 135 0
Uranium 235 o 0.32 v G v ¢.18 u - 0.8
Oranium 238 L4 9.5 o GAM U 19 '] - 0.9
Americium 241 U 0.39 1] GAM u 0.12 o - 1.3
Silver 10&m 4] 0.060 L § GAM o 0.058 U - ]
100-F Remain.SitesburialGrnds-SoilFp
OC-DUPHT 57426
Lab id EBRINE
Protocol Hanford
DUPLICATES Version ver 1.0
Page 1 Form DVD-DUP
SUMMARY DATA SECTION Version }.06
Page 11 ()0()()44 Report date 06/28/06




Date: 11 August 2006
To: Washington Closure Hanford Ing¢. (technical representative)
From: TechLaw, Inc.
Project: 100-F Remaining Sites Burial Ground - Soil Full Protocol - Waste

Site 100-F-7
Subject: Inorganics - Data Package No. KO411-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. KO411

prepared by Lionville Laboratory Inc. (LLI}). A list of samples validated along with
the analyses reported and the method of analysis is provided in the following table.

't Sample: |D#* | Sample Date:: |7+ Media- - & [ Validation ~ | -3 Datelis v v
J12L32 6/5/06 Sail C Saa notae 1
J12L33 6/5/06 Soil C See note 1
J12L34 6/5/08 Soil C See nota 1
J12L35 6/5/06 Soil C See note 1
J12L36 6/5/08 Soil C See note 1
J12L37 6/6/06 Soil C See note 1
J12L38 6/6/06 Soil C See note 1
J12L39 6/6/06 Soil C See note 1
J12L40 6/6/06 Soil C See note 1
J12L41 6/6/08 Soil C See note 1
J120L42 6/6/08 Soil C Sea note 1
J12L43 6/6/06 Soil C See note 1
J12L44 6/6/06 Soil C See note 1
J12L45 6/6/06 Scil C Seae nota 1
J12L48 6/6/06 Soil C See note 1
J12LY7 6/68/06 Soil C See nota 1

1- ICP metals (6010B) and mercury (7471A).

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH]) validation statement of work and the 100 Area Remedial Action Sampling

and Analysis Plan (DOE/RL-96-22, February 2005). iAppendices 1 through 6
provide the followipg information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers l
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

Additional Documentation Requested by Client

000001




DATA QUALITY PARAMETERS

Holding Times
Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements are
as follows: Soil samples must be analyzed within 28 days for mercury and 6
months for ICP metals,

All holding times were acceptable.

Preparation {Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations less than five times the preparation blank
valua have had their associated values qualified as non-detected and flagged "U".
Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract
required detection limit (CRDL), all nondetects are rejected and flagged "UR" and all
detects that are less than ten times the absolute value of the associated preparation
blank result are qualified as estimates and flagged "J". If the absolute value of the
negative preparation blank is greater than the instrument detection limit (IDL) and
less than or equal to the CRDL, all nondetects are qualified as estimates and
flagged "UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than ten
times the absolute value of the preparation blank, no qualification is necessary.

All preparation blank results were acceptabla.

Field (Equipment) Blank

No field blanks were submitted for analysis.
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+ Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess
the analytical accuracy of the reported data. The matrix spike is used to assess the
effect of the matrix on the ability to accurately quantify sample concentrations.
Recoveries must fall within the range of 70% to 130%. Samples with a recovery -
of less than 30% and a sample result below the iDL are rejected and flagged "UR".
 Samples with a recovery of 30% to 69% and a sample result less than the IDL are
qualified "UJ". Samples with a recovery of greater than 130% or less than 70%
and a sample result greater than the IDL are qualified as estimates and flagged "J".
Finally, for samples with a recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

Due to LCS recoveries outside QC limits (62.9% & 62.9%), all silicon results were
qualified as estimates and flagged “J”,

Due to matrix spike recoveries outside QC limits (54.4% & 59%), all antimony
results were qualified as estimates and flagged “J”.

All other accuracy results were acceptable.

Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of matrix spike duplicate {MSD) analyses performed on a sample in
the analytical batch. Precision may alternatively be assessed using unspiked
duplicate analyses performed on a sample in the analytical batch. [f both sample
and replicate activities (concentrations) are greater than five times the CRDL and
the RPD is less than 30%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

Due to an RPD outside QC limits, the calcium result in samplés J12L37, J12L38,
J12L39, J12L40, J12L41, J12L42, J12L43, J12L44, J12L45, J12L46 and
J12LY7 were qualified as estimates and flagged “J".

All other laboratory duplicate results were acceptable,
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Field Duplicate

Three sets of field duplicates (J12L33/J12L34 & J12L39/J12L40 &
J12L45/J12L46) were submitted for analysis. Field duplicates are compared using
the same criteria as for laboratory duplicates. The RPD for chromium (in sample
duplicate pair J12L39/J12L40) was outside QC limits (66%). The RPD for lead (in
sample duplicate pair J12L45/J12L46) was outside QC limits (75%). Under the
WCH statement of work, no qualification is required. All other field duplicate
results were acceptable.

Analytical Detection Levels
Reported analytical detection levels are compared against the 100 Area RQLs to
ensure that laboratory detection levels meet the required criteria. Ten silver, ten
cadmium and all selenium results exceeded the RQL. Under the WCH statement of
work, no qualification is required. All other results met the RQL.

Completeness
Data package No. KO411 was submitted for validation and verified for

completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

» Due to LCS recoveries outside QC limits {62.9% & 62.9%), all silicon results
were qualified as estimates and flagged “J”.

e Due to matrix spike recoveries outside QC limits (54.4% & 59%), all antimony
results were qualified as estimates and flagged "J”".

¢ Due to an RPD outside QC limits, the calcium result in samples J12L37, J12L38,

J12L39, J12L40, J121.41, J12L42, J12L43, J12L44, J12L45, J12L46 and
J12LY7 were qualified as estimates and flagged “J”.
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Data flagged "J" indicates that the associated concentration is an estimate, but
under the WCH statement of work, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods.

Ten silver, ten cadmium and all selenium results exceeded the RQL. Under the
WCH statement of work, no qualification is required.

REFERENCES

WCH, Contract #20266, Validation Statement of Work, Washington Closure
Hanford Incorporated, July 7, 2003.

DOE/RL-96-22, Rev. 4, 100 Area Remedial Action Sampling and Analysis Flan,
U.S. Department of Energy, February 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WCH
validation SOW are as follows:

uJ

BJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

Indicétes the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

Indicates presumptive evidence of a compound at an estimated value,
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes}.

~ Indicates presumptive evidence of a compound. The data may not be |

valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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METALS DATA QUALIFICATION SUMMARY*

P an o a

.fSDG K04.1‘1f-’i""“ 7| PAGE.1 OF 1
COMMENTS:
COMPQUND o QUALIFIER | SAMPLES AFFECTED | REASON
Calcium J J12L37, J12L38 RPD

J121.39, J12L40

J12L41, J12L42

J12L43, J12L44

J12L45, J12L46

J12LY7
Antimony J All MS recovery
Silicon J All LCS recovery

* - The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

" Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRIX, MG/KG Page_1 of_2

T10000

Project: WASHINGTON CLOSURE HANFORD

Lab: LLI [SDG: Ko411 ]

Sample Number J121L32 J12L33 J12L34 J12L35 J12L36 J12L37 J12L38 J12L39 J12L40
Remarks Duplicata Dupiicate
Sample Datg 6/5/06 6/5/06 6/5/06 6/5/06 6/5/06 6/6/06 6/6/06 6/6/06 6/6/06
Inorganics _ IRQL [Result |Q {Resutt {Q |Result |Q [Result |G [Result [Q IResult [Q IResult |Q |Result |Q |Result |Q
Siiver 0.2 0.21|V 0.21|U 0.21{U 0.20|U 0.21ju 0.21|U 0.20jU 0.21jU 0.21jU
Aluminum 4560 4280 4380 3990 4380 4710 4640 4350 4550
Arsenic 10 25 1.8{U 2.0 1.8 2.6 34 32 1.8 1.8{U
Boron 14 1.2 0.52 1.4 0.70{u 25 2.8 39 3.6
Barium 2 494 46.0 44.2 40.9 48.0 70.3 71.5 78.3 83.2
Beryllium 0.54 0.51 0.54 0.50 0.55 0.68 0.70 0.78 0.81
Calcium 4690 5080 4870 4580 5120 49701 523014 39701 39801J
Cadmium 0.2 0.21{U 0.21|U 0.21{u 0.20|U 021U 0.21[U 0.201V 0.21{U 0.21U
Cobalt 4.8 45 4.7 4.4 4.9 6.2 5.7 6.0 6.1
Chromium 1 7.4 7.6 96 73 73 8.5 6.8 13.7 6.9
Copper 10.4 11.5 105 10.4 10.7 12.2 11.0 11.3 10.9
iron 13000 12000 12700 11800 12800 16000 15800 16700 17200
Mercury 0.2 0.02{U 0.02{U 0.02{u 0.02:U 0.01|U 0.02}U 0.02|U 0.01|U 0.01
Potassium 830 786 744 707 848 1130 1070 1040 1100
Magnesium 3200 3160 3250 3000 3100 3420 3830 3480 3500
Manganese 245 244 250 230 256 279 2654 270 276
Molybdenum 0.87{U 0.86|U 0.86|U 0.84|U 0.85{U 0.86]U 0.85|U 11 0.85|V
Sodium 86.0 840 86.7 77.5 83.0 117 110 105 119
Nickel 8.4 9.6 9.4 8.0 88 8.9 10.1 13.2 8.0
Lead 5 53 3.7 3.8 48 4.4 17.4 122 74 76
Antimony 131U 1.3jUJ 1.31UJ 1.3juJ 13w 131U 1.3[W 1.3|UJ 1.3)UJ
Selenium 1 1.4{U 14|V 14|V 1.4[U 14U 14|V 14[U 1.4V 1.4{U
Silicon 472)) 400)J 450)J 444\J 538{J 475)J 4481J 382¢J 416]J
Vanadium 314 28.3 306 27.9 30.3 38.2 39.9 43.4 45.1
Zinc 1 32.0 28.9 29.0 286 30.6 39.8 38.6 435 40.4

Laboraiory applied non-detect qualifiers "U® have been inchxied in this tabia to minimize mss-interpretabon of results. All other qualifiers shown were applied during validation.



WORGANIC ANALYSIS, SOIL MATRIX, MG/KG Page_2 ol_2

2E0000)

Project: WASHINGTON CLOSURE HANFORD

Lab: LLI 1SDG: K411

Sample Number J12L41 J12L42 J12L43 J12L44 J12L45 J12L46 JI2LY7
Remarks Duplicate

Sample Date 6/6/06 6/6/06 6/6/06 6/6/05 6/6/06 /606 6/6/06
Inorganics  |RQL [Result |Q |Result [Q [Resuit |Q [Result |Q [Result [Q |Result [Q [Result }Q (Result [Q |Result (Q
Silver 0.2 0.21{u 0.20{U 0.20lU 0.20(U 0.20{U 0.21{U 0.21lU
Aluminum 4030 - 4230 5150 4070 4240 4440 4250
Arsenic 10 86 19 25 1.9 24 3.9 10.2
Boron 26 48 2.8 28 16 1.7 18
Barium 2 71.0 65.0 58.0 64.0 53.3 55.6 58.0
Beryllium 0.62 0.33 0.37 0.37 0.39 0.38 035
Caicium 4100|J 5640|J 532014 5620(J 4950}J 50004J 55601
Cadmium 0.2 0.21jU 0.20|U 0.20{U 0.20|u 0.20{V 0.21{U 0.21|U
Cobalt 52 5.0 54 5.0 50 49 5.0
Chromium 1 6.2 7.2 83 6.8 7.0 7.4 7.3
Copper 552 115 125 11.6 11.0 11.1 11.3
lron 13000 12800 15000 12200 12900 $2200 12000
Mercury 0.2 0.02|u 0.02|U 0.02{U 0.02|U 0.02jU 0.02|u 0.01ju
Potassium 1140 725 976 856 832 880 958
Magnesium 3040 3150 3610 3040 2980 2950 3110
Manganese 254 226 259 242 239 240 254
Molybdenum 0.87|U 0.84|U 2.4 0.82{U 0.84{U 0.87]u 0.85|U
Sodium 87.7 115 101 B1.1 852 88.3 103
Nickel 7.5 84 9.5 84 7.7 8.3 85
Lead 5 31.1 5.1 53 6.1 8.5 18.8 638
Antimony 1.3|WJ) 1.3jUJ] 1.3|UJ 1.2|UJ) 1.3|Wd 1.3|UJ 1.3|UJ
Selenium 1 14U 14U 1.4iU 1.3|U 14|V 1.41U 14U
Siticon 473J 420(J 410]J 460;J 418]J 6114 524(J
Vanadium 309 328 34.8 286 323 28.7 27.3
Zinc 1 39.2 32.8 33.0 35.0 33.2 36.3 354

Laboralory spphed hon-delect qualiiers U™ have been included in this tabia 10 miumize miss-intarpretation of results. All other qualifiers shown were applied during validation.



CLIBKT: TNUHANFORD RC=033 KO41p
WORK ORDER: 11343-606-~001-5959-00

Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 06/2)/0¢

ANALYTER

EHERESE
8ilver, Total
Alumifnium, Total
Arsenic, Total
Borom, Total
Barium, Total
. Baryllivm, Totsl
Cal¢ium, Total
Cadwium, Total
Cobalt, Total
Chromium, Totald
Copper, Total
Ircn, Total
Hertury, Total
Potassium, Total
Magnesium, Total
Hanganess, Total
Molybdenum, Total
Sodium, Total
Nickel, Total
Lead, Total '
Antimony, Total
Belenium, Total
8ilicon, Total
vanadium, Total
Zine, Total

.

LVL LOT R: 0608L224

REPORTING DILUTION

RESULT UNITS  LIMIT FACTOR
asEpsERy SaEsEN Bl oS Es TaESsasaae
0.31 u NG/XG 0.3L 2.0
4560 HG/XG 1.6 3.0
2.3 HG/XG 1.8 3.0
1.4 Ha/KG 0.72 3.0
49.4 MG/KG 0.06 3.0
0.54 HG/KG 0.0¢ 3.0
1680 Ha/xa 4.9 3.0
0.21 u M3/Ka 0.21 3.0
s.8 NG/RG 0.42 3.0
7.4 mo/ka 0.39 3.0
10.4 nG/xa 0.36 3.0
13000 MG/KG 10.4 2.0
0.02 u MG/XG 0.02 1.0
920 NG/KG 6.8 3.0
3200 nG/Xa 2.8 2.0
248 na/xa 0.09 3.0
0.87 u EG/XQ 0.87 3.0
6.0 nG/Xa 2.3 1,0
.4 "G/ xG 0.72 3.0
5.3 na/KG 0.93 3.0
1.3 u:rm/xc 1.3 3.0
1.4 u NG/KG 1.4 3.0
472 NG/Ka 6.8 3.0
1.4 HO/XG 0,27 3.0

TR HI/XG 0.48 3.0

M"
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Lionville Laboratery, Inc,

INORGANICS DATA SUMMARY REPORT 06€/23/0¢

CLIENT: TNUHANPORD RE-032 Ko41f .
WORK ORDER: 11343-606-001=3399-00

LVL 10T #r 0604L224

REPORTING
RESULY UNITS  LINIT

BAMPLR S1TR ID ANALYTE
BEARNEE MBS ISP EEEEDPd . EERN -
-002 J12L33 gilver, Total

Alumirum, Total
Arsenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Calcium, Total
Caduium, Total
cobale, Total
Chromium, Total
Copper, Total
Iron, Total
Nercury, Total
Potassium, Total
Magnesium, Total
Manganess, Total
Molybdanum, Total
Bodium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Total
silicon, Total
Vansdium, Total
2inec, Total

0.21L u  MNG/XG 0.21
4200 no/Xa 8.5
1.8 u MG/XG 1.8
1.2 "G/x0 0.71
460 NG/KB 0.06
0.5,  NG/KG 0.08
5080 NG/XG '
0.2L u MG/KG 0.21
4.6 MG/KG 0.41
7.6 NG/KG 0.30
11.5 no/KG 0.38
12000 MG/KG 10.3
0.0 u MG/ND 0.03
706 MG/KG €.7
1160 KG/xa 3.9
244 na/xa a.09
0.86 u NO/KG Q.86
84.0 ra/KG 2.2
2.6 NG/KG 0.72
2.7 ne/xe a.92
1.3 uTha/ka 1.3
1.4 u M/KG 1.4
400 (J NG/KG 6.7
28.3 MG/K3 0.37
8.9 HG/KG .47

000014

DILUTION

PACTOR

man il m o
3.0
3.0
3.0
3.0
3.0
3.0
2.0
3.0
3.0
3.0
3.0
3.0
1.9
3.0
3.0
3.0
3.0
3.9
3.0
3.0
3.0
3.0
3.0
3.0
3.0



Lionville Laboratory, Ing.

INORGANICS DATA STMMARY REPORT 06/23/06

CLIBNT: TNUHANFCRD RC-032 Ko41lf LVL LOT #1 0606L224
WORK ORDER: 11343-606-001-5999-00 )

' REVPORTING DILUTION
SANPLE SITR ID ANALYTR REGULT  UNITS  LINIT PACTOR
sETERIER aEuEsR LL L L LD L L L] LT ] wesewEhs TR . FERENaPNEEE ARSSEBE

" -003 J12L34 Silver, Total 0.2% u MG/KG 0.231 3.0
Aluminue, Total 4380 MG/KG 8.5 3.0
Arsenic, Totul 2.0 MG/K@ 1.9 3.0
Boron, Total 0.22 NG /KG 0.71 3.0
Barium, Total © 442 nG/KG 0.08 3.0
Beryllium, Total 0.54¢ M3/%Q a.c6 3.0
Calcium, Totml 4870 HG/KG 4.3 3.0
Cadmium, Total 0.21 u ma/xa 0.21 3.0
Cobalt, Total 4.7 MG/XG 0.41 3.0
Chrowiwve, Total ’.¢ MG/KG 0.28 3.0
Copper, Total 10.5 MRS 0.1% 2.0
Iren, Total ' 12700 NG/KG 10.3 2.0

\ Mercury, Total 0.62 u MG/KG 9,02 1.0
Fotassium, Total 744 ne/xa 6.7 " 3.0
Magnesium, Total 3250 Mo/KQ 2.9 3.0
Nanganess, Total 25¢ MG/KG 0,09 3.0
Molybdenum, Total 0.86 u MG/KO 0.16 3.0
Sodium, Total 06.7 MG/KS 2.3 2.0
Nickel, Total 2.4 o/XG 0.71 3.0
Laad, Total 3.0 na/ke 0.9 2.0
Actimony, Total 1.3 uJme/xe 1.3 3.0
Saleniua, Total 1.4 u NS/KG 1.4 3.0
silicon, Total 50 J wasxe 6.7 3.0
vanadium, Total - 30.6 KG/KQ 0.27 3.9
Zine, Total 29.0 HG/RG 0.47 3.0

\\\OL

&
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Lionville Laborstory, Ine.

INORGANICS DATA SUMMARY REPORT 06/23/06

CLIBENT: TNUHANFORD RC-032 KOIib
WORK ORDER: 11343-606-001-3399-00

LVL 10T Nt 0606L224

REPORTING DILUTION
SANPLE S1TR 1D ANALYTE RESULT UNITS LINIT PACTOR
FEEESYN AUSESANTSUSDREEpFE BRI wEa By RSy T 1 -
004 J12L35 Silver, Total 0.20 u MHG/KG 0,20 3.0
Aluwinum, Total 3930 H3/K3 b4 3.0
Arsenic, Total 1.8 MNG/KS 1.8 3.0
Boron, Total 1.4 MG/KG 0.70 3.0
Bariuwm, Total 40.9 NG/RG 0.06 3.0
Beryllium, Total c.3%0 NG/KG 0,08 3.0
Calcium, Totsl 4600 Na/xa 4.8 3.9
Cadmiva, Total 0.20 u MG/KG 0.20 3.0
Cobalt, Total 4.4 Ma/KG . 0.41 3.0
Chromive, Total 7.3 NG/KS 0.3 2.0
Copper, Total 10.4 Me/xa 0.15 3.0
Iron, Total 11800 Na/xa ’ 10.2 1.0
Hercury, Total 0.02'u Me/K3 0,02 1.0
Potassium, Total 707 NG/KG 6.6 3.0
Magnesium, Total o000 [ ¥4 e 2.9 3.0
Hanganess, Total 230 NG /KO 0.0% 3.0
Kolybdenum, Total 0.04 u MG/XG 0.4 3.0
todium, Total 77.8% N3 /XD 2.2 3.0
Hickal, Total s.0 na/xe Q.70 3.0
Lead, Total 4.8 NG /XG 0.%0 3.0
Antimony, Total 1.3 wIno/xa 1.3 3.0
Selenjium, Total 1.4 u MG/XG 1.4 3.0
silicon, Total wi J wa/xe 6.6 3.0
Vanadive, Total 27.9 NG/KrG 9.2¢ 3.0
Zine, Total 28.6 Ma /Ko 0.47 3.0
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Lionville Laboratery, Inc.

INORGANICS DATA SUMMARY REFORT 06/23/0¢

CLIENT: TNUHANFORD RC-032 Ko41)
WORK ORDER: 11343-606-001~9339-00

SAMPLR S51TR ID . ANALYTE
BASEgER AEFFESRAESEREE LN FEE N aan L 1 I ]
-0CE J12L3¢ 8ilver, Total

Aluminum, Total
Arsenie, Total
Boron, Total
Dariua, Total
Beryllium, Total
Calcium, Total
Caduivm, Total
.Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Magnesive, Total
Manganesa, Total
Mclybdenum, Total
8odium, Total
Nickel, Total
Lead, Total
Antiwmony, Total
Selanium, Total
Bilicon, Total
Venadium, Total
Zine, Total

LVL LOT #: 06041224

REPORTING | DILUTION
RESULT  UNITS  LINIT PACTOR
EEIEESEE (L 17 1] TaPEEESaEE LA LT LT ]
0.21 u  NG/KG 0.31 3.0
900 NG/KG 0.4 2.0
2.8 na/KG 1.0 3.0
0.70 u HG/KG 0.96 3.0
.0 nG/RG 0.06 2.0
0.55  NG/RG 0.06 3.0
5120 Ha/KO ' 1.0
0.21 u NG/KG 0.21 3.0
.9 NG/KG 0.41 3.0
7.3 MG/XG 0.28 3.0
10.7 HG/KG 0.38 3.0
12000 MG/KG 10.3 3.0
0.02 u - MA/KG c.01 1.0
(7Y MG/XG 6.7 2.0
1100 na /NG 2.8 3.0
256 HG/KG 0.09 3.0
0.85 u MO/Ka 0.08 3.0
83.0 na/re 2.2 3.0
..t HG/KG 0.70 3.0
.4 na/Ka 0.91 3.0
1.3 ufkerxs 1.3 2.0
1.4 4 MG/KG 1.4 : 1.0
533 3 we/xa 6.7 3.0
20.3 »3/KG 0.26 2.0
20.6 MO/XG 0.47 3.0
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CLIENT: TNUHANFORD RC-031 X041l

WORK CRDER: 11143-606-001-9989-00 .

Lioavills Lakoratory, Inac.

INCRGANICS DATA SUMNARY REPORT D06/23/06

ANALYTE

wamana .
8ilver, Total
Aluminua, Tetal
Arvanic, Total
Boron, Totsl
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Totml
Cobalt, Total
Chromium, Total
Coppaer, Total
Iron, Total
Mexcury, Totsl
Potassivm, Total
Hagnesiue, Total
Manganess, Total
Molybdanum, Total
Sodiua, Total
Nicksl, Total
Leaad, Total
Antimeny, Total
Selenium, Total
Silicon, Total
Vanadiua, Total
Zinc, Total

LVL LOT #: 0806L232

. REPORTING
RRSULT  UMITS  LINIT

0.21 u HG/KO 0.21
4710 HG/KG s.5
3.4 WG /KQ 1.8
2.% Ma/Ka 0.7
7.3 HG /KO 0.06
0.68 ra/Kq 0.06
4970 J’ wa/KG 'Y
0,31 v MG/XG Q.21
6.2 MG /X2 .41
[ 9% 1 nG/XQ 0.38
13.2 ne/xaq 0.25
16000 »a/Ka 10.3
0.0 u MG/KG D.02
1130 MG /KG 6.7
3420 K3/KG 2.9
279 NG/KG 0.08
Q.08 U MI/KG G.88
117 N3/Ka 2.2
8.9 HE/KS 0.71
17.4 He/KQ a.%2
1.3 uNo/xa 1.3
1.4 U MG/KO 1.4
478 j’ Ha/KQ 6.7
3t.2 NG/KQ 0.27
13.8 Ha/x3 0.47

\

4
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DILUTION
PACTCR

3.0
3.0
2.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
1.9
3.0
3.0
3.0
3.0
3.0
3.0
2.0
J.0
3.0

1.0

J.¢
3.0



CLIENT: TNUHRANFORD RC-Q33 K0411

Liocaville Laboratory, Ing.

INORGANICS DATA SUMMARY REPORT 06/231/06

WORK ORDER: 1114)~606-001-9999-00

SAMPLE

003

8ITE ID

J12L38

ANALYTR
BEEDEAhSFPeeEpEES
8ilver, Total
Alusinum, Total
Arvenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potaooium, Total
Magnesium, Total
Nangansce, Total
Molybdenum, Total
Bodium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Total
8ilicon, Total
Vansdiua, Total

Zine, Total

LVL LOT #1 0606L212

REPORTING DILUTION

RESULT  UNITS  LINIT PACTOR
LUt T 1L} Ll L L 1. ] L 1 rll] (13111 r - 1] r1 111 '
Q.20 u NG/KG 0.20 3.0
1640 nG/KG .4 3.0
3.2 NG/Xa 1.8 2.0
2.8 HG /KO 9.70 3.0
71,5 NG/XG 0.06 1.0
0.70  NG/Xa 0.06 3.0
3230 I 6/X0 4 1.0
0.20 u MG/XG 0.20 3.0
5.7 HG/x3 ‘0.42 3.0
"6.8 Ha/xa 0.28 3.0
1.0 NG/X3 0.38 3.0
15800 XG/XG 10.2 3.0
0.02 u MG/KG 0.02 1.0
1070 NG/KG 6.6 3.0
3810 NG/Ka 2.0 3.0
264 NG/KG 0.09 3.0
0.05 u MO/Ka 0.45 3.0
110 %G/X9 ‘2.2 2.0
10.3 rG/XG ¢.70 2.0
12.2 MG/KG 0.93 3.0
1.3 u:rno/m 1.3 3.0
1.4 u ma/Xo 1.4 2.0
s 4 no/xe 6.6 3.0
3.9 K3/XQ 0.26 3.0
YW Ma/Kg 0.47 3.0

£

3"
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lionville Laboratory, Inc.

INORGANICS DATA BUMMARY REPORT 06/23/06

CLIENT: TNUHANPORD RC-0131 KO411
WORK ORDER1 11343-606+-001-9995-00

SAMPLE 2ITE ID ANALYTR
L L E L2 T} aFEEEESEN [ 11 ¥ 1] (L 1 111§
-Q04 J12L39 8ilver, Total

Aluminum, Total
Axrsania, Total
Boron, Total
Barium, Total
Berylliuvm, Total
Caloium, Totsl
Cadmiuve, Totsl
Cobalt, Total
Chromium, Total
Copper, Total
Ircn, Total
Narcury, Total
Potassium, Totasd
MNegnesium, Total
Manganeoe, Total
Molybdsnua, Total
Sodiua, Totel
Hickel, Total
Lesd, Total
Antimony, Total
Seleniva, Total
8iliocon, Total
Vanadium, Total
Zine, Total

LVL LOT #: 06061222

REPORTING

REOULT  UNITS  LINIT
L 1 L1 TTY]) PR EE -EpaTEEen
0.21 U MG/XG 0.21
4350 »a/KQ B.&
1.9 u N/Xa 1.8
3.9 rG/NG 0.71
7.3 MG/KG 0.06
0.78 . NG/KG 0.06
3870 HG/KG 4.9
0.31 w  HO/KS 0.22
§.0  NO/KG 0.42
3.7 wasKe 6.19
11,3 NG/KG 0.36
16700 Ha/KG 10.4
0.01 u MWA/K@ - 0.01
1040 HG/KG 6.7
34k0 Na/xG 2.9
270 NG/KG 0.09
1.1 K3/xa 0.86
105 H3/KG 2.3
11.2 H3/KG 0.71
7.4 Na/xa 6.9
1.3 uJwc/xe 1.3
1.4 u Ma/Ka 1.4
sz J masma €.7
3.4 No/XG 0.27
4.6 NG/ ¥Q o.49

t‘\ub

q
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DILUTION
PACTOR

L UL L LT

3.0

3.0

2.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

1.0

3.0

3.0

3.0

3.0

3.0

3.0

2.0

2.0

3.0

3.0

3.0

32.0°

[T



Licnville Laboratory, Ine.

INCRAANICS DATA SUMMARY REPORT 06/23/0¢

CLIBNTI TNUMANFORD RC-033 Kedll
WORK ORDER: 11343-606-001-3999-00

AARPLE 3ITR ID ’ AMALYTE
(L 1 1 1 1] BEMPSLYSANAEERERAVEE
-00% J13L40 Silvax, Total

Aluminum, Total
Arcenic, Total
chn.. Total
Barium, Total
Beryllium, Total
Calecium, Total
Cadmium, Total
Cobalt, Total
Chroaium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Magnesiuwm, Total
Manganess, Total
Molybdenum, Total
scdium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selsnium, Total
8ilicon, Total
Vanadium, Total
gine, Total

LVL LOT #1 0604L212

RIFORTING
RESULT LMITS  LINIT
[T 1111 ¥ 1] aRSPRS SEakEpEIPE
0.21 u NG/KG 0.21
4650 NG /KQ 8.5
1.8 u NG/KG 1.8
3.6 NG/Ka o.71
03.2 NG/KG o.08
. 0.0 H3/XG 0.06
assa Y wo/xo ‘.8
0.21 u MG/KG 0.21
6.1 NG/KO 0.41
6.9 NG/KG 0.3
10.9 CL Y 0.38
17300 " WG/KS 10.3
0.01 MG/K3 0.01
1100 NG/XG €.7
2500 NG/XG 2.9
276 NG/KG 0.08
0.08 u MA/KG 0.e8
11% HG/KG 2.2
2.0 nG/xa 0.7
7.6 MG/KG 0.3
1.3 uYne/xa 1.3
1.4 u HG/KG 1.4
as T wa/xs 6.7
45.1 wa/Xa 0.27
40.4 NG/KB 0.47
01..
\

000021

PILUTION

PACTOR

Ll gl 41 ] ]
3.0
3.0
3.9
3.0
3.0
3.0
2.0
3.0
2.0
3.0
3.0
2.0
1.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0



CLIENT: TNUHANFORD RC-033 KO411

Lionville Laboratory, Inec.

INORGANICS DATA SUMMARY REPCRT 06/21/08

WORK ORDER: 11343-606-001-5999-00

SAMPLE

-006

8ITE ID

SBEENNENSDENERNPARTRSEW

J12L42

ARALYTE

LVL IOT 06041232

8ilver, Total
Aluminum, Total
Aresenis, Total
Borva, Total
Barium, Total
Berylliuva, Totml
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Nagnesium, Total
Manganesa, Total
Molybdenum, Total
Sodium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selenivm, Total
8ilicon, Total
Vanadium, Total
Zine, Total

REPORTING
RESTLT UNITS  LINIT
S ——
0.21 u MO/KG 0.21
4030 KG/NKQ .8
[ ' N3/ K 1.9
s G/ 4G 0.72
11.0 3 /KG a.08
0.62 NG/Ka 0.0¢
4100 3' na/xa 4.9
0.21 u WG/Ka 0,21
s.3 MG/X3 0,42
6.2 MG/KG - Q.39
s53 nG/KG 0.3¢
13000 NG/ ¥ 10.4
0.02 u Na/XG " . p.02
1149 n3/XG s.1
3040 N3/KG 2.9
254 N3/XG 0.09
.07 u MI/XG 0.87
7.7 N/XG 2.3
7.8 MG/KG 0.72
3.1 NG /XG : 0.93
1.3 uTHo/Ka 1.3
‘ 1.4 O WG/KS 1.4
413 MG/KG 6.8
30,9 no/xa 0.27
9.2 MG/ KG " e.48

000022

DILUTION
FACTOR

oasnesaay

3.0

3.9

3.0

3.0

3.0

3.0

3.0

2.0

3.0

3.0

3.0

3.0

1.0

3.0

3.0

3.0

2.0

3.0

2.0

3.0

3.0

3.0

2.0

3.0

3.0

A



CLIENT: TWIIANFORD RC-032 K041l

Lionville Laboratory, Ine.

IHNCRAANICA DATA SUMMARY REPORT ©06/23/06

WORK CRDER! 11J4)-604-001-2939-00

SAAPLE

007

SITR ID

Ji1l42

AMALYTE

8ilver, Total
Alvainue, Total
Arssnie, Total
Boron, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Totxl
Chromiua, Total
Copper, Total
Iren, Total
Mercury, Total -
Potassium, Total
Nagnasium, Total
Manganess, Total
Molybdemum, Total
Sodium, Total
Nickel, Total
Lead, Total
Antivony, Total
Sslenium, Total
Gilicon, Total
Vanadiua, Total
Zing, Total

LVL 107 ¥ O0f06L232

REPORTING
REBSULT CNITS LINIT
ans L1 ]
.20 u NG/KG 0.30
4230 nG/xg 2.3
1.9 NG/KG 1.8
4.8 H3/K3 0.62
65.0 NG/XG - 0.06
8,33 NG/RG 0,08
5640 Y wa/xa .7
0.20 u WG/KG 0.20
5.0 »a/xq 0.40
7.3 NG/XG 0.37
11.5 HG/KG 0.78
12800 w3 /G 30.1
0.03 u no/;w 0,02
1328 Ra/KG .5
3180 nG/K0 1.8
2126 NC/XG 9.09
0.84 u MG/KG 0.84
118 MG /xKa 2.2
6.4 "G /KXo 0.69
5.1 MG/XG 0.89
1.3 uJne/xe 1.3
1.4 u Ma/KG 1.4
420 X wna/Ko 6.3
2.8 NG/KG 0.2¢
2.9 nG/KG 0.4¢

A

000023

DILUTION

PACTOR

L L Lt L1 [ 1]
3.0
3.0
3.0
3.0
3.0
3.0
3.0
2.0
3.0
2.0
1.0
3.0
1.0
3.0
2.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0

2.2,



CLIENT: TNUMANPORD RC-022 K041l

Lionville Laboratery, Ine.

INORGANICS DATA SUMMARY REPORT D6/23/06

WORK ORDER: 111431-606-001-99599-00

SAMPLE

-008

SITR ID

ANALYTR

J12L43

§ilver, Total
Aluainum, Total
Arsanic, Total
Boron, Total
Barium, Total
Bexyllium, Total
Calcium, Total
Cadmium, Totml
Cobalt, Total
Chromivm, Total
Coppar, Total
Iron, Total
Marcury, Total
Potasaium, Total
Magnesiuve, Total
Manganese, Total
Molybdsnus, Total
Sodium, Total
Nickel, Total
Laad, Total
Antimony, Total
Seleniua, Total
g8ilicon, Total
Vanadium, Total
2ine, Total

LVL LOT #: 06061332

REPORTING DILUTION

RESULT UNITS LINIT FACTOR
aaEvER L L LT T T ] LT L L1l L el rt 111 - B e e e
0.20 u MG/XG 0.20 3.0
$150 "G/HG L4 3.0
2.8 Ha/xG 1.e 3.0
2.8 NG/KG 0,70 3.0
8.0 MG/KG 0.06 .o
0.37 HG/KG 0.06 3.0
5320 Tnc/l(a 4.8 3.0
0.20 u MG/KG 0.20 3.0
5.4 HG/KG 0.41 3.0
.3 MG/KG 0.38 J.a
12.§% HG/KG 0.35 3.0
13009 HG/KG i0.2 3.0
0.02 u MG/KSG 0.02 1.0
L] HG/IKG 6.6 3.0
610 ra/xa 2.8 3.0
259 NG/XG 0.09 3.0
2.4 NG /KG 0.2k 2.0
103 NG/KG 2.2 3.0
9.5 NG/KG s Q.70 3.0
5.3 MG /X3 0.91 3.0
1.3 uj-na/m 1.3 3.9
1.4 Ma/xa 1.4 3.0
410 3, N3/KG 6.6 1.0
4.8 NG/KG 0.26 3.0

13.0 NG/KQ 0.47 3.0

wlot

¢

a5

000024



Lionville Laboratory, Ina,

INORGANICS DATA SUMMARY REPORT 06/13/06 )

CLIENT: TNUHANZCRD RC-032 K041l 1VL 10T ¥1 0606L232
WORK ORDER1 11343-606-001-9995-00 _
REPORTING DILUTION

SAMPLR SITZ ID ANALYTE RESULT UNITA  LINIT PACTOR

aEESNEwsy ESIUNFTEUFEOSSEEUEE Ny seswe . S el L L1 31 1) atsehivawn EFTesapws

-p09 Jlile4 S8ilver, Total 0.20 u %G/KG 0.20 3.0
Aluminum, Total 4070 MG/NG 8.1 3.0
Arsenie, Total 1,9 ua/xa 1.7 3.0
Boron, Total 2.3 BG/KG 0.68 3.0
' Barium, Total és.0 PG/%G .06 3.0
Beryllium, Total 0.37 PrG/XG 0.06 3.0
Calciua, Total 5620 1 mo/xe .6 3.0
Cadaium, Total 0.20 u MI/XTF. 0.20 3.0
Cobalt, Total . 5.0 MG/Xa 9.40 3.0
Chromivw, Totsl 6.8 NG /NG 0.27 3.0
Copper, Total 11.6 n3I/NG 0.4 3.0
Iron, Total 13200 Mo /xG L) 3.0
Hercury, Total 0.02 u MWG/Ka Q.02 1.0
Potassium, Total (11} NG/KI 6.4 3.0
Nagnesium, Total 040 Ha/ka 2.7 3.0
Manganess, Total 242 MG/KS 0.08 2.0
Molybdenum, Total 0.82 u MO/KG 0.82 3.0
Sodiue, Total 1.1 MG/XG 3.1 1.0
Nickel, Total 1.4 MG/KG 0.68 3.0
Lead, Total 6.1 MG/KG o.88 3.0
Antizony, Total 1.2 uING/Ke 1.2 3.0
Selenium, Total 1.3 u WG/Ka 1.3 3.0
8ilicon, Total 460 ﬁ' /K3 6.4 3.0
Vanadium, Total .6 na/xa 0.25 3.0
Zina, Total 36.0 MG /XS 0.45 3.0

\\\OL

g
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Lionville Laborstory, Inc.

INGRGARICS DATA SUMMARY REPORT 06/21/06

CLIENT: TNUHANPORD RC-032 K041l
WORK ORDER: 11343-606-001-9959-00

SANPLE

=010

€178 ID

ARALYTE

J12L4K

8ilver, Total
Aluminum, Total
Azeenic, Total
Boron, Tetal
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromiua, 'J.‘otll_
Copper, Total .
iron, Total
Hercury, Total
Fotasslum, Total
Meagnesium, Total
Hanganess, Total
Molybdenum, Total
Sodiua, Total
Kickel, Total
Load, Total
Antimony, Total
Selenium, Total
Silicon, Total
Vanadium, Total
2ine, Total

. LVL LOT #1 06061333

REPORTING DILUTION

KESOLT  UNITS  LINIT PACTOR
L1 1 -a -
0.20 u M3/KY 0.20 3.0
4240 HG/Ka ..3 3.0
2.4 Ne/Ka 1.8 3.0
1.6 NG/KG 0.63 3.0
$3.3 Ma/Rd 0.06 3.0
039 wG/XG 0.0 3.0
ass0 T wasea .1 3.0
0.20 u MG/KG 0.20 3.0
5.0 NG/KG 0.40 3.0
7.0 na/Ka 0.37 3.0
11.0 N3/ XS 0.38 3.0
12904 HO/KD 10.1 3.0
0.02 U MG/XG 0.02 1.0
s Ha/KG 6.5 3.0
2990 MG/KG 2.8 2.0
239 MO/Ke 0.09 3.0
0.8¢ u MG/X3 0.84 3.0
5.2 HG/XG 2.2 3.0
1.7 MG /XS . 0.6 3.0
8.5 MG/XG c.88 3.0
1.3 uJhe/xe 1.3 2.0
1.4 u MG/KG 1.4 3.0
418 HG/KG 6.5 3.0
323 NG/XS 0.26. 3.0
33.2 NG/KG 0.46 2.0

B\t
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CLIENT: TNURANFORD RC-032 K041l

Lionville Laboratory, Ine. -

INORGANICS DATA SUMMARY REPORT 06/13/06

WORK ORDER: 11343-606-001-9952-00

SAMPLE

«011

SITE ID

AEES BN EEEER Y FOASSTE S

J121486

ANALYTE

Silver; Total
Aluminua, Total
Arsenic, Totald
aorbn. Total
Barium, Total
Berylliua, Total
Caloium, Total
Cadmium, Total
Cobalt, Totsl
Chromius, Total
Copper; Total
Iren, Total
Wercury, Total
Potassium, Total
wagnesium, Total
Mangansse, Total
Molybdenua, Total

.Sodium, Total

Nickel, Total
Lend, Total
Antiwony, Total
selenium, Total
Siticon, Total
vanadium, Total
Zine, Total

LVL ILOT #: 0606L232

REPORTING

RBIULT UNITS  LIWIT

SESEOIEE aEwdhue
0.21 u MNG/KG
4440 NG/KrG
3. NG/KG
1.7 NG/KG
55.6 NG/XG
0.3% RI/KG
5000 3 wa/xa
0.31 u NO/KG
4.9 NG/KG
7.4 NG/XG
11.1 NG/XG
12200 NG/XG
0.02 v MO/KG
880 NG/xa
2950 na/xa
240 NG/XG
0.87 u MHI/KG
8.3 MG/KG
8.3 NG/KG
18.8 HG/KG
1.3 uwne/xe
1.4 U N&/KG
(131 KG/KG
2.7 na/xg "
35,3

V/
A

HG/KG

000027

LIIITTTL T
0.22
8.6
1.8
0.72
0.08
0.06
4.9
0.21
0.42
a.3%
a.26

10.4
9.02
6.8
1.9
0.09
0.87
1.3
9.72
0.92
1.3
1.4
6.8
0.37
0.48

DILOTION

FACTOR

sassenen
3.0
3.0
3.9
3.0
3.0
3.0
3.9
3.0
3.0
3.0
3.0
3.0
1.0
2.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.a
3.9




CLIENT: THUHAKFORD RC-032 KO411

Lionville Laboratory, Inc.

INORGANICS DATA SUMNARY REFCRT 06/231/06

WORK CRDER: 11343-606-001-3599-00

SAMPLE
seunEne

~-001

BITR ID

J12LY7

LVL LOT #: 0606L332

REPORTING
ANALYTE RRSULT UNITS  LIMIT
ERESSEAAEENIEASERARESUED Lt L] ] " RaparS B aasssblubE
Silver, Totul 0.21 v Na/KG 0.31
Aluminum, Total 4280 NO/KG 5.5
Arsenic, Total 10.2 NG/XG 1.8
Boron, Total 1.9 NG /%G 0.7
Barium, Total 58.0 NG /KG 0.06
Deryllium, Total 0.35 na/XG 0.06
Calcium, Total 5540 T NI/KG 4.8
Cadmium, Total 0.21 u MG/KS 9.21
Cobalt, Total 5.0 M3/Xa 0.41
Chromium, Total 7.3 "3/Ka 0.38
Copper, Total 11.3 N3 /XG 0,38
Iron, Total 13000 n3/KG 10.)
Mercury, Total 0.0 u MG/KG 0.01
Potaocium, Total 58 ne/HG 6.7
Magoesiua, Total 110 Na/KG 2.9
Manganeoe, Total 154 M3/KG 0.02
Melybdenua, Total 0.06 u KI/XI 0.86
Sodium, Toral 103 HG/Xa 2.2
Nickal, Total) [ 1% 1 Ma/KG 0.71
Lead, Total €3.8 na/ra 0,92
Antimony, Total 1.3 uﬁu/m 1.3
Seleniua, Total 1.4 u NA/KG 1.4
Silicon, Totsl 524 HG/RG 6.7
Vanadium, Total 27.3 MG/KQ . 0.27
Zine, Total 6.4 KG/KS 0.47

AW

000028

‘DILUTION

FACTOR,

(11T Y 11T}
3.0
2.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
2.0
3.0
3.0
1.0
3.0
3.0
3.0
2.0
3.0
2.0
3.0
1.0
3.0
3.0
3.0
3.0



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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277

‘ UONWH.E 'LABORATORY INC.

—~———Analytical Report
| o

Client: TNU-HANFORD RC-032 W.0.#: 11343-606-001-9999-00
LVL#; 06061232 Date Received: 06-08-06

SDG/SAF#: K0411/RC-032
METALS CASE NARRATIVE

The following is a summary of the QC results accompanying the sample results, Lionville
Laboratory (LVLI) certifies that all test results meet the requirements of NELAC except as noted
below. '

All soil samples are reported on a dry weight basis unless requested by the client, required by the
method, or noted otherwise.

L This narrative covers the analyses of 11 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary. All samples were reported with 3-fold dilutions for ICP metals due to sample
matrix. .

3. All analyses were performed within the required holding times,

4, All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

5. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the PQL).

6. All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL), or samples greater than 20X MB value}. Refer to the
Inorganics Method Blank Data Summary.

7. All ICP Interference Check Standards were within control limits.

8. All laboratory control samples (LCS) were within the 80-120% control limits with the
exception of Silicon at 62.9%. Refer to the Inorganics Laboratory Control Standards Report.
Associated sample results may be biased low.

9. The matrix spike (MS) recoveries for 5 analytes were outsxde the 75-125% control limits.
Refer to the Inorganics Accuracy Report.

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storags. All pages of this report are
integral parts of the analytical data, Mnmmmauyummmmﬁtﬁior\g? pagea,

0000

[4
208 Welsh Pool Road * Exton, PA 19341- 1313 » (610) 260-3000 * Fax (610) 280-3041 [A—



10.

1.

12,

13.

14.

For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial
dilution are performed. A PDS was prepared at meaningful concentration level for the
following analytes:

EDS PDS
Sample ID Element Concentration (ppb) % Recovery
JI2LY7 | Aluminum 30,000 ' 102,7
Iron 30,000 107.7
Manganese 3,000 108.8
Antimony 300 ' 102.9

Silicon 3,300 | 105.8

The duplicate analyses for 6 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.

For the purposes of this report, the data has been reported to the Instrument Detection Limit

' (IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acqulred ina

region of less-certain quantification.

LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state
accreditations. For a complete listing of accrediting authorities and the corresponding
analytes/methods, please contact your Project Manager,

I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, 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.

il pr— ol

Iain Daniels ¥ . Date
Laboratory Manager

Lionville Laboratory Incorporated

jwim06-232

v |
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Client: TNU-HANFORD RC-032

S+ LIONVILLE LABORATORY INC.

A nal;{tiggl Report
o

W.0.#: 11343-606-001-9999-00

LVL#: 0606L224 Date Received: 06-07-06
SDG/SAF#: K0414/RC-032 :

METALS CASE NARRATIVE

The following is a summary of the QC results accompanying the sample results. Lionville
Laboratory (LvLI) certifies that all test results meet the requirements of NELAC except as noted

below.

All soil samples are reported on a dry weight basis unless requested by the client, required by the .

method, or noted otherwise.

1.

2.

This narrative covers the analyses of 5°soil samples.

The samples were prepared and analyzed in accordance with methods checked on the attached
glossary. The samples were reported with 3-fold dilutions for ICP metals due to sample
matrix.

All analyses were performed within the required holding times.

All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the PQL). :

All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL), or samples greater than 20X MB value}. Refer to the
Inorganics Method Blank Data Summary.,

All ICP Interference Check Standards were within control limits.
All laboratory control samples (LCS) were within the 80-120% control limits with the
exception of Silicon at 62.9%. Refer to the Inorganics Laboratory Control Standards Report.

Associated sample results may be biased low.

The matrix spike (MS) recoveries for 4 analytes were outside the 75-125% control limits,
Refer to the Inorganics Accuracy Report.

The resulis presenitad in this report relate only to the analytical testing and conditions of the samples st receipt and during storage, All pages of this report are
integral parts of the analytical data. More,lhhmpoﬂsbouldmlybercpmdmediniumthuycfazj pages.

000032 g
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10.

11.

12,

13.

14,

Iain Daniels
Laboratory Manager
Lionville Laboratory Incorporated

For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial
dilution are performed. A PDS was prepared at meaningful concentration level for the
following analytes:

- PDS PDBS
Sample ID _ Element Concentration (ppb) % Recovery
J12L32 Aluminum 66,000 98.8
Iron 66,000 : ' 107.7
Antimony 300 103.6
Silicon 6,300 102.0

All duplicate analyses were within the 20% Relative Percent Difference (RPD) control limits.
Refer to the Inorganics Precision Report.

For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL) Values between the IDL and the Practical Quantitation Limit (PQL) are acquxred ina
region of less-certain quantification.

LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state
accreditations. For a complete listing of accrediting authorities and the corresponding
analytes/methods, please contact your Project Manager.,

I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, 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.

blAstoL

Date

Iwm06-224

viL | | 000033 7



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-032-036 [Pue L of 1
Collecter Cempaay Contact Telephone No, Project Coordiantor
Coffoun RT. Coffima 5186409 KESSNER. JH Frice Code Data Tarnaconnd
icet Dealeantion ' Samoling Location SAF No. i i
"100-F Resmmisiag Sitcs Butial Grounds - Soil Ful Protocol t8-F-7 BOL Verification RC-032 Alr Quality ] (5 DayS
fce Chest No. Fleld Lagbook No. COA Mcthod of Shioment
PES-09-0 z7 EFL-1174-1 RISFT2000 Fed Ex
‘Sluh?t.d'l'- ESERV.iCE M . :fmu PnumNo./g.gé 0522 ‘imorummmm. See O5SrP< .
POSSIBLE SAMPLE HAZXRDS/REMARKS
N4 Prevcrvation Hove Hone
¥ 3
Special Handling sad/or Storage Tywe of Container
Coogreestoy o £ L oe No.of Contaluerts) | ! !
YVelume 150g 500mL
Sneemilim |Smiemilin
Special Bpacisi
SAMPLE ANALYSIS Lntractas, m 0.9 ~Tonl
- Sample No. Mausix * Sampic Date _Sample Time
-
e S0 Lfs/oe 1345 | X- Al
S SOIL /7 11400 X - A
Cranai SOR \ 1A00 X * Ao
J12L35 sou. ) ats | x A3
11206 SOIL &/ 5106 1430 | X A4
CHAIN OF POSSESSION Sign/Prist Names . SPECIAL INSTRUCTIONS . Matrix ®
Relinquished Duie/Tios XD Received ln ‘ ’
O From ) gﬁﬁf; -2C 379& g :ﬁ i (1) iCP Mctals - 6010 (Clicat List) {Aksmzimsn, Anticnony, Arsonic, Barimm, Berytinew, Boron, :::h-

x Cacieminern, Caicium, Clwouzaan, Cobait, Copper, rom, Lead, Magnesiw, Mangascac, Molybdcrum, SOt
clingquished B Evora Dute/Time Regei Date/Time Mickel, Potassiwm, Selcodum, Silicon, Silver, Sodin, Vanadium, Zinc); Mercary « M71-(CV) el
S5 2 6-6 ¢ fors— 3‘}% sorr— | qmmmﬂlﬁfrm.wmmwm&w o

WWB’. i it tsH DucTins Reoeived By/Scred 1n Duc/Time 1531 Gammzm Spes - Addon [ ot b

Lo éfog w0 o St ' ooy

Eﬁ@ | From Dute/Time ; In Diie/Time wieui
Lt Gores oo [P ey Grrol ctar” B
acpashed ByRemoved Froos Duwtc/Time hdwwh Duie/Time de | nol avai “ WOt

' inquish samples fi
JRclinquished ByRemoved Eroem Dwie/Tine rsnivad By/Stced fn Duc/Timo Ref ‘,nfé';:}_, ‘3‘ 3212;
LABORATORY |Roceived By Tite Deie/Tione
& SECTION .

FINAL SAMPLE, | Duposal Method Daie/Time

DISPOSITION Co
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O

_Washington Closure Hanford | CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-032-042 e L of 1

Collect ’ Comnaay Contact Teeoboue No, . Proiect Coordinator

Coffann R.T. Coffroan 5286409 KESSNER, JH | Price Code Data Turnarousd
-
robect Deslenstion Sampilaz Lecation SAF No. i DA S
“;H: Remaining Sitcs Burial Grounds « Soif Full Protacol 118-F-7 Shallow Zooe Venification Focus sample RC032 Al Quality [] ‘ ‘3 M
ice Chest No. Fieid Loeboek No. COA Method of Shipmeat
LS~ pY-03 o/ EFL174-1 RIIRFI2000 Fed Ex -

Silooed To _ Oftuite Preperty No.' *. | Bill of Ladine/Air Bili No. ’

N Eseauuassn | _ HOe0503 L Se< OSFP< ]
I'OSSIBLESAMPLE TARITHE ’ ) ‘ "
NA ' Preservation Hoce Hom P :

. P
Speclsl Handling and/oe Storage Type of Contaluce :
GooiticpreerC 78 &-7+0 ¢ _ . | No.ef Container(s)
- Volume 250
o
[ Scx pom (1) in
e ) Syosind
M - SAMPILE ANALYSIS .
&
-
Sampie No, Matrix * Sampls Date Swmple Time  [i208th
J12LY7 SOIL k fé /D(o 4300 . X_.
hAY
CHAIN OF POSSESSION Siga/Priat N-mu SPECIAL INSTRUCTIONS ) Matrix *
ra Talubali -l s Ml 5 ot ~do i, ..‘l'" c 2 1:; (N “) QM&-&!O(&:L-(] ‘Mm'mb‘-_'mm $erbutumat
=% DewrTe - . . Cadmium, Caleiusm, Cheormisem, Cobeit, Copper, I, Lead, Magacsim, Manganese, Mobybdewmun, L0mboiid
MWWFM bl Rrgory :‘, o lps e L Nickel, Potassium, Scicanmn, Siicon, Siver, Sodiun, Vaaadium, Zine}; Mercwry = 471 - (CV) Mgt
e pe7-0 6 _ezaa o AP &G-2d¢ /.20 | Q) Gamea Speciroscopy (TCL List) [Casiwn-137, W&MI&MI&M et
' Ringuishot 2B el n A-TH DutoTime ‘“?._l e | 153}: Gantrm Spoc - Add-0a [Silver-§08 metastabic) P
w . Fgrag e i, "'7'06 l @.ﬂ' mwm
. Reling r-. bae] Bﬂnw From MTIN ' Date/Turs . m;
e L)y o R -0 0y U 3 | . Lrtagat
Relinquished By/Removed From Duic/Tione | In Duce/Time Personndd nof availaple u; ;3.":_
relinguish samples from 372§

Helinpunbed By/Ramoved From Datc/Tirss |8.wtmd By/Siored I Dxs/Tiae Ref ‘k_, 6! 7106

LABORATORY | Recaived By , Tike rrwnr=re
SECTION

FINAL SAMPLE | Dagosai Mathod : Disposed By ' Daw/Time

DISPOSITION

BHI-EE-011 (08/29/2005)




M)

Pessounel not availuble wa
relinyyish sanples from 3728

"Washington Closure Hanford “CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-032-037 [P 1 o !
ol Gopttar Coal Tegossee FrietCroctiator | o R—
icct Designatly Sampling Lecatios SAF No. i ~ Dan
" SO0.F Recnaisiag Sitcs Busial Grousds - Soil Full Protocel 11857 ACL Verification RC-012 Alr Quality [] \ 15
Ice Chest N : ¥idd Logbeok Ne, COA Method of Shioment
s SPES -0 - 03}/ EFLI1 -, ~pe0f | R118F72000 Fed Ex
LA
Shisped T Oftsite Property mWwe o503 Bill of Ladiag/Ais Bill No.
EBERLINE ssav:cﬁun.louvm ) | _ Se<e OSPc —
[ POSSIBLE SAMPLE REMARKS : '
"NA ' Proervatisa Hose How E::- wldfoe
P P A
Special Haadling and/or Storage Trpe of Contalacr : \ - ;i
Cool 4 degrees C _No. of Centalusrts) ‘
Velume 1505 m‘ 0mL
— FIprYTTIS oy = prvryrT
- i, | Tnrtons\| 30 Tou
o SAMPLE ANALYSIS N
-9 _
Lo
—Cn
Sample No. Matrix * Sample Date Sample Time \
AR solL, blpfo 10%1S | K * \ Al
v ls12038 SO JA o%30 | K- \ A
“» [t2t38 SOIL \ o¥4s | X 1 - \ A3
-« [12t40 soIL / oOF4Y | X+ \ Al o
a (912041 SOIL /6o | 6500 X o \ A4
CHAIN OF POSSESSION . Siga/Print Names SPECIAL INSTRUCTIONS Matrix *
nquished ByfRemoved Fre Datz/Tame /HO0  [Racei Deta'Tme § BOO | _
(1) ICP Metals - 6010 (Clioot List) (Abuwaioum, Antimoey, Arsouic, Barves, Berylines, Borow, ottt
Cadeiu, Calcius, Chomsian, Coball, Coppar, Irom, Lead, Magncaiurs, Masginee, Molybitoum, Sompeid
wmsm&m%&:}m&q.mﬂﬂ -l(s(i\') ] m'.'-
135}; Giacaema Spec » Add-ou (Sives-108 sctasable) - ) oo
DS~Orum Snibin
DO Ligue
Vv
Lotiged
Veopram,
Krlhar

Ref1glCon & 17 10C
LABORATOQRY |Recsived By Tils Dae/Tina
SECTION i
FINAL SAMPLE, | Dispossl Method Disposed By Date/Time
PISPOSITION -
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-t

mllnym samples (rom 3728

Washington Closure Hasford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-032.038 [P L of 1
i el S e et
lect Desizaatio Samoling Lecation N SAFN o e
" \00.F Resmaiaing Sics Busial Grousds « Soil Full Protocol L18.F-7 Shallow Zooe Verificatlon RCQ32. Alr Quality [} | S Cays
ke ChestNo, - Fleid Logbeok Ne. CoA Method of Shiomest
O pes0y-03¢ EFL.1134-1 RIBFT2000 FedEx
Shioned T Offsite Prosesty No. Bill of Lading/Alr BUt N
_éﬁaﬂes&vw@ | R /9060 5§03 1 " Sew OSPC ]
FOSSIBLE SAMPLE HAZARDSREMARKS
NA Preservatien oo Nowe Noms
' Type of Conlalner ¢ P P
Special Handling and/or Storage
Coslddegreere- 7RG 6140 & No.of Contalnerts) | ! \ !
-~ Velame 230 m\ 60ml.
_2 Sersenil)m s--—ul‘ Prckol-6).
o Speeal | Soacad | | Soossmen.
) SAMPLE ANALYSIS - it
e ' A
d | &X’P .
Saumple No. Matrix ¢ Sampie Date Sampk Time \
312142 _soiL A r[é/a.é.' o0 | X » \ Al
312043 SOIL '/ /215 X \ A
J2L44 SOIL N 1230 X ¢ \ A3
viats CT R N V7Y S5 \ A4
248 SoiL G&/le/0b nas X« \ A4 p
C}{AIN OF I’OQEESSION Slpl?rm Names . SPECIAL INSTRUCTIONS Malrix *
' ' ' W K:'Mnh-mlll(aul.u) (Abmnws, Actimony, Arsenic, Barin, Beryllua, Baroo, e
Cadmiun, Calciumn, Cheorines, Cobwlt, Copper, irom, Land, Magnesimm, Mengantes, Smed
mMiM%ﬂm?m So:li;;n,c\af:;hyhl.m -4 -(C) I-Hn'
Gaamna Speciroscopy Cooxnaty- Ewropium-1 52, Emopiom- | 54, Earopiun- - Wi
§35]; Garorma Spec - « Addon (Sitver-108 metantabie) o % —
DO Dol
L oUrem Laguds
TeTomns
e Wi¥ips
Lalupid
Y=VYopuism
Pessonnc! nol available Lo ot

[Rctingished ByAenoved Frocs Dme/Tiane Dasc/Tica 2Com 412106
LABORATORY | Recoived By Tile oW
| secmion ' .
FINAL SAMPLE, | Disposal Method Disposd By OwaTime
DISPOSITION
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Appendix 5

Data Validation Supporting Documentation

000038




HNF-20433 REV 0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

pupsmo [ M ECHE :
PROJIECT: 10 O -F | [{-F-7 |patarackace: K o&/(/
VALIDATOR: 7T La: LT pate: ¢/ 7/0¢
) SDG: ' Lodll

P  ANALYSES PERFORMED
W SW-846/GFAA {SW-846g ) | Sw-4s

Cyanide
SAMPLES/MATRIX

A3 T3y Tuldy I3y iy Tz 7
T3¢ Ivedy Heldo R4 ey Jielys
JRLYy TRLYs  Fetdle  Toekyy

S {
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation present?.... riresnsassasntsons Yc@ N/A
Comments:

A INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all instruments?...............

Initial calibrations acceptable?. S

ICP interference Checks CCEPLAbIE? ... vcveisisensrrissssssssicnmisenissranssssirosasssssssspassssssessssssensasassressssns
ICV and CCV checks performed on all instruments? .....evirirssirene.

Standards traccable?
Standards eXPIred? vuviuerermminiessormonmssimmsensmeriim s —————— - s sesras

Calculation check acceptable? reetrerrrssssssensssassasassaseneaen

Comments:
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HNF-20433 REV 0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3 BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E) cvccveecssenmssssssssssrssssonisenss Yes No @
ICB and CCB results acceptable? (Levels D, E).... cernrasseassstre st Ao e abera e sananeees - s No @
Laboratory blanks analyzed?........c.ccecsusinrisenmescecsarersarereenss Herrrassasasaats e e aa e b s pe e eaRe b ns No N/A
Laboratory blank results 26CCptable? i ecciiiiinicessiscmrsrsmm e sisssesssssssssasssassassssssessnsansss @ No N/A
Field blanks analyzed? (Levels C, D, E)overoroorssseersss et e se e Yo N9 N/A
Ficld blank results acceptable? (Levels C, D, E) rertenmsarsssansrsaneans [T Yes Nu@
Transcription/calculation errors? (Levels D, E)...... o ttbsarrrsas s s bbb bert RS bE S s e s b pans sre s e asnannns Yes No I{f_f\\
Comments: no ¥%

4, ACCURACY (Levels C, D, and E)

MS/MSD 5amples analyZed? ..........oimerissmsermmisnisssscmsmisisssisisessmsssssssesstinsssssssmsssssassssssssssessassassssons @ Ne N/A
MS/MSD results acceptable?........... s e satane Yes @ N/A
MS/MSD standards NIST traceable? (chcls D, E)..... ereeeeseess s ns s Yes No {9
MS/MSD standards expired? (Levels D, E).cevrerersmsssomsessenees wurz: Yes No K53
LCS/BSS samples analyzed? ......ccccecineaes trssr s s @ No N/A
LCS/BSS results acceptable? ....... cerernesassesasnensassensaas Yc@ N/A
Standards traceable? (Levels D, E) .oveeeene Yes No
Standards expired? (Levels D, E) remeesseenressmnessnnare Yes No
Transcription/calculation errors? (Levels D, E) c...uuevenecsvesemnensesnssssonsunsssessesessssssssssnsmsnsens .Yes No N/A
Performance audit sample(s) ANalYZEAT ........uvererisesmnerioresssssssesessssssssssssasesesasessssssssssesesssessssensessesarans Yes N/A
Performance audit sample results acceptable? ......ovmimvvvseereene . S Yes No @
Comments:_ AAS = <« J—n."...} ~ S ¥ S ~ T o
No My

Ley = Silicen LRz, « V972 — 3-9.2,‘?
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HNF-20433 REV 0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values aceeptable?......commminiiismmismissssesssisimsssssassssinessssssssemsssmsssassssssssscas Yes @ N/A
Duplicate results acceptable?. A trrearaensnsrersmra s ts b s RO S Yes @ N/
MS/MSD standards NIST traceable? (Levels D, E)..ccccvrceieierernnemcsmennensesmsinscsssssssierassasassnsassassssassesns Yes No
MS/MSD standards expired? (Levels D, E} et s Yes No

Ficld duplicate RPD values acceptabled.....cviviisininiisisiniinsssssnann st s s s saran Yes@ N/A
Field split RPD values acceptable? .. SR .Yes No
Transcription/calculation errors? (Levels D, E) vviiisinesesnsasssssssisssnnn: wereenssreneesrapees .Yes No @

Comments: C,C-.\C\um ’é{.(‘ 10 3'1 —-L{C( + L‘H? .__J_

32/490 = clhirome.. €672 Vot
S/ — ool 5 %o o

6. ICP QUALITY CONTROL (Levels D and E)
ICP serial dilution samples analyzed?...............

ICP serial dilution %D values acceptable?
ICP post digestion spike required?

ICP post digestion spike values acccptable?
Standards traceable? .....ccmmvnemirisinenans
Standards expired? ... vvmmninencim e

Transcription/calculation errors?.

Comments:
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HNF-20433 REV 0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)

Duplicate injections performed as required? Ve e s ar s smsns s Yes NolN/A
Duplicate injection %RSD ValUEs ACCEPIADIET........cvrirsressiniassrsssessssssessssessssssstseesestensensensressessesenss Yes No [N/A
Analytical spikes performed as requIred? ......rovisrsnensnssoraesssorossens - Yes No (N/A
Analytical spike recoveries acceptable?........cevrnvernniecnrsseens: St ns s s st es Yes No |[N/A
$1aNAALAS rACEEDIET e rerrreeeroessssessemmesossesssessomsesessese VLS bsnnas st s e b bas e nbme e npabassansas Yes No[N/A
Standards expired? erarinssasseensnsastsnnr bbb b ra et e Se e ass e beanat sreaene Yes Nof N/A
MSA performed as TEQUITEA? wuu...uueeeuecessniarenssssssssssssiormsasesesssmssssssasssesssssssesessssstsssssssssssassessssssssossansssssens Yes No{ N/A
MSA results acceptable?............ Crereerseeanan Yes No|N/
Transcription/calculation etTOrs2....ovevervevscesensrssses Ceesssnseriess s tiarsns bhsonanen Yes No W/,
Comments:

8. HOLDING TIMES (all levels)

Samples properly Preserved . mmmemmsseemesssmsmsssassssssesrnnn N/A
Sample holding times acCePable? ....oueeuicrrrsinsnmmrissmersescsssnarsssssssssssannssresssssssssssmssssssssssscess Auos N/A
Comments: .

000042



HNF-20433 REV 0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySes?......cummmmesmmssorimsinmiessrsssssersssssssssssestssssesssssssnsssnses @ No
Results supported in the raw data? (Levels D, E)u.eiccreerenseinssemsemiorasossossesersassersessans Yes N%\
Samples properly prepared? (Levels D, E)ucvivcceresnisassmsmimsmmsssisesssonsssessessosssssssssnss Yes No
Detection limits meet RDL?...c.ececevrvenvussrssssnnse reaeae LR bbb s s ta s b Rt s s at e e e eeana et R RS EAsrbe ch@ '
Transcription/calculation errors? (Levels D, E) ....ecccrcversascsesscsmmisssasesessresssssssnssissssesssassesssssssssenssnsersen Yes N@

Comments:_Stlun = 372, 33:3‘{ 3L, 37,3%,39, Y9, 4( 1q(r

Cormumn - 3,33, 34, 3, 37,37 Yo, ll ye, ¥7

_Xf Lenu... et CLL( 2N A
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Additional Documentation Requested by Client
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Liocnville Laboratory, Ing.

INORGARICA METHOD BLAMK DATA SUMMNARY PAGE 06/23/0¢

CLIENT: TNIANPORD RC~032 X0411 . VL

WORK ORDER: 11343-606-001-9952-00

SAMPLE 317T8° 1D ANALYTH RESULT

- e agw Aasnneonny B

BLANKL 06L0I78-MBY 8ilver, Total 0,07 u
Aluminum, Total 2.% u
Arsenia, Total 0.61 u
Boromn, Total 0.24 u
Barive, Total 0,02 u
Beryllium, Total 0.02 u
Calclium, Total 2.1
cadmium, Total 0.07 u
Cobalt, Total 0.14 u
Chromium, Total 0.13 u
Copper, Totsl 0,12 u
Iron, Total 3.5 u
Potassium, Total 2.2 u
Magneoium, Total 0.97 u
MNanganese, Total 0.0 u
Holybdenum, Total D.29% u
Sodium, Total 0.76 u
Nickel, Totsl 0.24 u
Lead, Total 0.31 u
Antimony, Total 0.44 u
Selenium, Totsl 0.47 u
su:lco;:. Total 2.2 u
vanadivm, Total 0.09 u
Zine, Total D.16 u

BLANKS CsCOL10-MBL Hercury, Total 0.02 u

LOT #1 060ELII2

REPORTING
UNITE  LINIT
(P E 1 1 1 ] presdsawns
M3 /XG D.07
nG/Ka 2.9
N3/KQ 0.61
nG/KA 0.24
n3/KI 0.02
NG/KG 0.02
na /X 2.6
NG/KG 0,07
MO /KD 9.14
MG/K3 9.13
HO/XG 0.12
nG/KG 3.8
MG/KG 2.3
MG /KG 0.97
NG/KS 0.03
NG /K 0.39
ne/1a 0.7¢
Ha/KGg 0.24
N3/KG 0.31
MG/KG 0.44
HG/KG 0.47
HG/KD 2.3
Ma/KQ o.os
NG/KG 0.1¢
NG/Ka 0.02

000045

-t

DILUTION

PACTOR

moonswad
1.0
1.0
1.0
1.9
1.0
1.0
1.0
1.0
1.0
1.9
1.0
1.9
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0



CLIBNT: TWUNANFORD RC=032 X041l

Lionville Laboratory, Ina.

INORGANICI ACCURACY REPORT 06/23/06

WORK ORDER: 11343-606-001-9959-00

SAMPLE
(ITTY VY]

001

3ITE ID

J13LY?

ANALYTS

8ilver, Total
Alusinum, Total
Arsenie, Total
Boron, Total
Barium, Total
Beryllium, Total
Calcium, Total
Caduium, Total
Cobalk, Total
Chromium, Total
Copper, Total
Iron, Total
Hercury, Total
Potaooium, Total
Nagnosiul;'Tbtnl
Manganesse, Total
Mclybdenum, Total
sodivm, Total

" Wickel, Total

Lsagd, Teotal
Antiecoy, Total
Seleniux, Total
8ilicon, Total
Vanadium, Total
Zine, Total

LVL LOT # 0606L232

8PIKED  INITIAL  8SPIXKED
SAMPLRE  RRSULT ANCUNT WRECOV

Theswes L 11 1 1 11] -l L 11 1 1]
4.5 0.21u 43  t.e
5630 4250 197 697.3
135 10.2 197 23.9
0.9 1.9 8.8 30.4
254 58.0 197 2.4
5.3 0.3% 4.9 8.9
2240 5560 2460 103.1
£.0 0.22u 4.9 90
$1.3 5.0 . 433  93.9.
17.3 7.3 19.7  101.5
35.2 11.3 4.6 97.2
13700 12000 8.8 1778 @
0.17 0.01u 0.14 117.2
3320 358 2460 9%.9
€050 3110 L2460 . 119.4
an 254 4%,3  136.5*
9.0 a.96u 28.8 2.4
2370 103 2460 92.2
56.5 S - 493 97.4
123 €3.0 9.2 120.3
26.8 13 u 9.3 S4.4
103 l.4u 197 ’1.9
652 534 $8.5  130.7%
78.7 27.1 49.3  104.7
4.3 5.4 49.2 29.2

000046

DILUTION

FACTOR (5PK)

aeassnsgand
2.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
2.0
3.0
1.0
3.0
3.0
3.0
3.0
3.0
2.0
3.0
3.0
3.0
3.0
3.0
3.0



CLIENT: TNUHANFORD RC-032 KD411

. Lionville Laboratory, :nc.'

ITHORAANICS PRECISION REPORT 06/23/06¢

WORK CRDER) 11343-606-001-9%29-00

BAnpLE
ssaxsEm

. =001REpP

8ITE ID

J12LY?

ARALYTE

Siiver, Total
Aluninum, Total
Arsenis, Total
Boron, Total
Bariun, Totaml
Beryllium, Total
Calcium, Total
Cadnium, Total
Cobalt, Total
Chrouiuve, Total
Copper, Total
Irca, Total
Kercury, Total
Potassium, Total
Nagnesium, Total
Manganess, Total
Molybdenum, Total
sodium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Total
silicon, Total
Vanadium, Total
zine, Total

INITIAL
RESULT
EPARFERS
G.22u
[ $11]
0.2
1.3
58.0
2.33
§560
0.21u
5.0
7.3
11.3
12000
©.01u
58
3110
254
0.0¢u
103
9.5
€}.8
1.2

1.4 u

53¢
27.1
35.4

LVL LOT #1 0606L232
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DILUTION

REPLICATE RPD FACTOR (REP)

EEROTESS Sasapwe PESSBPREwaE
D.23u NG 3.0
4560 15.3 3.0
10.4 1.9 3.0
2.5 27.) 1.0
7.1 23.0 3.0
0.43 20.2 2.0
7640 3.6 3.0
0.21u NG 3.0

5.5 3.5 3.0,
"1 10.4 3.0
11.5 1.8 3.0
13400 11.3 3.0
0.02u KC 1.0
1070 10.8 3.0
3540 13.8 3.0
s 22.3 3.0
o.86u e 3.0
116 13.1 3.0
'Yy 6.2 3.0
7.1 $.0 3.0
1.3 o Ne 3.0
1.4 u NG 3.0
e 27.2 3.0
32.0 16.6 - 3.0
40.0 12.2 3.0




Licaville Laboratory, Inc.

_ INCRGANICS LABORATORY CONTROL STANDARDA REPORT 06/23/06

CLIENT: TNUHANPORD RC-032 X041l EVL LOT #: 06061233

WORK ORDER: 1134)-606-001-9939-00
SPINED &PIKED

SAMPLE SITE ID ANALYTE SAMPLE ANOUNT UNITS  VRECOV
-IIII'; SESSESTG el enEw aFssaila . [ [ 17717 ] YSSeY mEahisa
1c31 06L0378-LC1 Silvex, LC8 . 41.% £0.0 NMa/KG $5.0
Aluminum, LCS 475 500 MG/KG 5.0
Arsenic, LCS 37 1000 MNG/KG 93.7
Boren, LCS 72 500 NG/KG 24,3
Barium, LCS 403 500 NG /KD 26.8
Beryllium, LCB 24.2 25,0 NG/KG $7.2
Calcium, 1C9 2490 2500  MO/XG 9.6
Cadnium, LCS 4.3 3i5.0 NG/XG 7.2
Cobalt, 1Ca 240 250 NG/¥D 6.1
Chromium, LGS 0.0 $0.0 Ma/XG 9T.%
Copper, Lca 121 118 KG/X3 96.9
Ixon, LCS 483 500 NC/KG 6.6
Potassium, LC2 2310 2500 MG/KS 92.4
Magnesium, LCE 2410 2500 MG/KG 96.32
Manganese, LCA 78.1 7.0 Na/KQ 100.1
Holybdenum, LCB 4ty s0¢ NG/NG 6.8
Sodium, LC3 2110 2500 na/Ka 22.4
Nickel, LCS 158 200 Ma/¥XG 7.7
Lead, Lcg 242 250 Ma/Ka 7.0
Antisony, LCS 282 300 MG/KO $3.9
Eslenjium, LCS ’ (113 ico¢ MG/KG 8.8
silicon, LCS 14 500  Ma/xa 61.9
Vanadiue, LCS 245 250 MG/KG 98,1
Z2ine, L3 5.0 100 NO/KG 8.0
Lcay 06C0118-LC1 Hercury, LC3 $.9 €.2 ;m/m 312.8
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CLIENT: TNUHANFORD RC-033 KO41)

Lionville Laboratory, Ine.

INORGANICS NETHOD BLANX DATA SUMMARY PAGR ©6/13/06¢

WORK ORDER:1 11343-606-D01-9959-00

SANPLR

BLANKL

BLANKL

3178 ID

0€L0378-MB1

06CO118-MB1

ANALYTR

LV LOT &1 06061234

8ilver, Total
Aluminum, Total
Arsenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromiim, Total
Copper, Total
Ivon, Total
Potaseium, Total
Magnecium, Total
Hanganese, Total
Meolybdenum, Total
Sodiuwm, Total
Nickel, Total
Laad, Total
Antimony, Total
delanium, Total
Bilicca, Total
Vanadium, Total
Zine, Total

Nexcury, Total

" RERORTING
. RESULT UNITS  LINIT
- - rhoa
.07 u MG/KG 0.07
2.9 u MNG/XG 2.9
0.61 u NG/HO 0.%1
0.24 u NG/XQ 0.24
0.02 u NG/XO 0.02
0.02 u NG/Xo 0.021
2.1 WG/KG 1.6
0.07T u MWI/KG 0.07
0.14 u NG/K3 0.14
0.13 U MG/XG 0.13
0.12 u M3/XG 0.12
3.5 u MG/XQ 3.5
2.3 u MG/KG 2.3
0.97 u NG/KG 0.97
0.03 u  HG/KD 0.03
0.29 u MNG/KG 0.29
0.76 u MG/KG 0.76
0.24 u Ma/Ka 0,24
0.31 u HG/KG 0.31
D46 u MG/KG D.44
.47 u MG/XG 0.47
2.3 u NG/XG 3.3
0.0% u NG/KG 0.09
0.16 u NG/KG 0.16
0.02 u NG/KG 0.02

000043

DILUTION

FACTOR

seatadel
1.0
1.0
1.0
1.0
1.9
1.0
1.9
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0



CLIENT; TNUMANFORD RC-032 Xo041f

Lionville Laboratory, Inc.

INORGANICT ACCURACY RRPORT 06/23/06

WORK ORDER: 11343-606-001-9999-00

SAMPLR

~001

SITE ID

JiLaa

ANALYTE

S5ilver, Total
Alvuminum, Total
Arsenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Caleium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Coppar, Total
Iron, Total
Potassivm, Total
Hagnesium, Total
Hanganese, Total
Molybdenum, Total
Sodium, Total
Hickal, Total
Lead, Total
Antimony, Total
Balenium, Total
8ilicon, Totud
Vanadium, Total
Zine, Total

LVL LOT #: D608L224

8PIKBD INITIAL 3BPIKED
SANPLE  RRSULT AMOUNT SRRECOV

sasssan SAEBEME EaRREl anauaEs
4.3 0.21u 5.0 86.0
5160 4s60 199 a53.2*
193 2.5 19 5.6
sy 1.4 .5 $1.0
240 49,4 19 85,9
5.3 0.54 5.0 95.1
7410 4690 L2450 109.3
4.8 0.21u 5.0 2%.0
$1.1 4.0 1.3 .0
26.3 7.4 1%, 5.0
34.6 10.4 24.9 $7.2
13200 13000 9.5  180.9¢
3160 230 2490 8.8
5560 3200 24%0 s4.¢
2y 245 9.8 307.20
9.5 0.87u $9.8 ’2.0
2410 0§.0 2‘690 23.4
5¢6.8 (Y 9.9 96,6
53.9 5.3 4.8 5.4
29.4 1.3 u £9.8 ES.0
106 1.4y 199 3.7
Ti1 472 9.8 240,20
77.0 31.4 .. 3.2
7.3 32.0 49.8 . 540

000030

DILUTION

FACTOR (8PK)

aSSasunssw
3.0
2,0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.9
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0

¥



Lionville Laboratory, Ine.
INORGANICS ACCURACY REPORT 06/23/0%

CLIENT; INUHANFORD RC-032 K041 LVL LOT #: O606L224
WORK ORDER: 11343-606-001-9333+00

SPINED  INITIAL  SPIKRD DILUTION

SMPLE SITE 1D AMALYTE SANPLR RRSULT ANOUNT SRECOYV PACTORQ (SPX}
YEEwUBES TSNS RAEFEREARAS SRS USSR FEIOENSGFE R Suww Ll d 11 1y ) Ll 11 11 1] L 111 12 ] L i1 17 1) TYeeenusad -
=002 J11133 Meroury, Total 0.17 0.02u 0.1% 114.,5 1.0

000051




CLIENT: TNUHANFORD RC-031 KD41lp

s
Lionville Laboratexy, ing.

INCRGANICS PRECISION REBFORT 0¢/23/0¢

WORK ORDER; 11343-606-001-999%-00

JANPLE
FETT R

-001RER

SITR ID°
aEayrsseesaeEgsERenbEe®

J12L32

ANALYTE

BANSSANARNSRRASDEYNREEES

Silver, Total
Aluminum, Total
Arsenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadaium, Total
Cobalt, Total
Chrowmium, Total
Copper, Totsl
Iron, Total
fotamsium, Total
Nagnesium, Tolkal
Hanganese, Total
Holybdenum, Total
Sodiux, Total
Nickel, Total
Lead, Total
Antimony, Total
Seleniux, Total
#8{licon, Total
vanadium, Total
Zine, Total

INITIAL
RESULT
Bfkapmew
0.23v
4560
3.3
1.4
9.4
1]
4630
0.21a
4.0
T4
10.4
1J000
20
3200
245

0.8 -

6.0
h.4
5.3
1.3 u
1.4 u

472

11.4

J2.0

LVL ICT #1 06080224

REPLICATR RPD

9.21u NG
4170 .0
2.5 0.00
1.3 15.4
51.7 4.5
0.51 £.7
4718 0.52
D.23u ne
§.1 - 6.1
7.3 4.1
12.0 14.2
11900 5.0
826€ 11.8
3080 1.9
277 - 12.3
0.8y NC
74.9 13.9
10.2 1.4
5.8 - 3.7
3.3 u NGC
1.4 4 HC
470 0.3¢
20.4 10.0
32.7 2.2

00005<4

DILUTION

PACIOR (REP)

TS pewPREE
2.0
3,9
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
J.0
3.0
3.0
3.0
3.9
3.0
3.0
3.0
3.0
3.0
3.0



Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 08/23/0¢

CLIENT: TNUHANFORD RC-032 KO41§ LVL LOT #: 06081224
WORK ORDER: 11343-606-001+399%-00

. IRITIAL DILUTION
SAMPLX 81T ID ANALYTR RRQULT REPLICATE RPD FACTOR{REP)
PEFBEERAD St sesraNecE DD pEEw - SPPFARRNSE aASmbias SeNSENsEREw
-002REP  J12L3) Mexcury, Total 0.02u 0.62u - NC 1.0

000053




