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Date: 20 December 2010 ‘

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project:  Remaining Sites Confirmation Sampling — Soil Full Protocol - Waste Site
100-K-78

Subject: Inorganic - Data Package No. K2489-LL|

INTRODUCTION

This memo presents the results of data validation on Data Package No. K2489
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.

Sample ID Sample Date Media Validation Analyte
JICN19 11/5/10 Soil C See note 1
JICN20 11/5/10 Sail C Ses note 1
J1ICN21 11/5/10 Sail C See note 1
J1CDR4 11/5/10 Soil C See note 1
J1CDR5S 11/5/10 Sail C See note 1
J1CDR6 11/5/10 Soil C See note 1

1 - ICP metals (6010B) and mercury by 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). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

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 6 months for ICP metals. .

All holding times were acceptable.
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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
-value have had their associated values qualified as non-detected and flagged
"UJ". 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.

Due to preparation blank contamination, the calcium and sodium results in
sample J1CN19 were qualified as undetected and flagged “UJ".

All other preparation blank results were acceptable.

Field (Equipment) Blank

One field blank (J1CN19) was submitted for analysis. Aluminum, arsenic, barium,
beryllium, iron, lead, magnesium, manganese, potassium, silicon, vanadium and zinc
were detected in the field blank. Under the WCH statement of work, no qualification is
required.

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 resuit less than the IDL are qualified "UJ".
Samples with a recovery of greater than 130% or less than 70% and a sample resuit
greater than the IDL are qualified as estimates and flagged "J". Finally, for samples with
a recovery greater than 130% and a sa@ﬂ%fﬁﬂt‘éess than the IDL, no qualification is



required.

Due to a matrix spike recovery outside QC limits, all antimony (39%) results were
qualified as estimates and flagged “J”.

Due to an LCS recovery outside QC limits, all silicon (68%) results were quaiified 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. If 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 RPDs outside QC limits, all potassium (33%) and silicon (32%) results were
qualified as estimates and flagged “J". '

All other laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J1CDR5/J1CDR6) were submitted for analysis. Laboratory
duplicates are compared using the same criteria as for laboratory duplicates. All 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. All results met the
RQL.

Completeness

Data package No. K2489 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%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES
The following minor deficiencies were noted:

¢ Due to preparation blank contamination, the calcium and sodium results in
sample J1CN19 were qualified as undetected and flagged “UJ".

» Due to a matrix spike recovery outside QC limits, all antimony (39%) results were
qualified as estimates and flagged “J”.

* Due to an LCS recovery outside QC limits, all silicon (68%) results were qualified as
estimates and flagged “J".

* Due to RPDs outside QC limits, all potassium (33%) and silicon (32%) results were
qualified as estimates and flagged “J".

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.

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

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

Glbssary 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:

U

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.

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.

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*

SDG: K2489 REVIEWER: Project: PAGE_1 OF 1
ELR 100-K-78

COMPOUND QUALIFIER SAMPLES AFFECTED | REASON

Calcium uJ J1CN19 Method blank

Sodium contamination

Antimony J All MS recovery

Silicon J All LCS recovery

Potassium J All RPD

Silicon

* - 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

Annotated Laboratory Reports
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264 Welsh Pool Road
Exton, PA 19341
Phoue: 610-280-3000
Fax: 610-280-3041

& idno 2 Ebonne Aoy eor Sarposeian

WC-Hanford, Inc. Project: RC-029

2620 Fermi Avenue Project Number: K2489 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 111232010 16:55
JICN19 i \ <) 1o
1011068-01 (Soil) \ 1 :
Reporting '
Analyte Result and Qualifier Limit Units  Diltion Bach Prepared  Amalyzed  Method
Lionville Laboratory

Metals by SW846 6000/7000 series :

Aluminum 168 3.57 mgkgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Antimony 0.429 U T 0.429 mgkgdry 1 LONI333 11/12/2010 11/19/2010 6010B
Arsenic 0.254 B 0.715 mgkgdry 1 LO11333 11/12/2010 1171972010 6010B
Barium 1.56 0.357 mg/kgdry 1 LO11333 11/12/2010 11/19/2010  6010B
Beryllium 0.0408 B 0.143 mgkgdry 1 LOII333 11/12/2010 11/19/2010 6010B
Boron 1.43 U 1.43 mg/kgdry 1 LO11333 11/1272010 11/19/2010  6010B
Cadmium 0.143 u 0.143 mgkgdry 1 LOII333 11/122010 11/19/2010 6010B
Caleclum 34.7 B Uj 71.5 mg/kg dry 1 LOII333 11/122010 11/19/2010 60108
Chromium 0.143 U 0.143 mgkgdry 1 L011333 11/122010 11/19/2010 6010B
Cobalt 1.43 U 1.43 mgkgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Copper 0.715 U 0.715 mg/kgdry 1 LO11333 11/12/2018  11/1972010 6010B
Iron 225 143 mgkgdry 1 LO11333 11/12/2010 11/1972010 6010B
Lead 0.458 0.357 mgkgdry 1 LOI1333 11/12/2010 . 11/19/2010 5010B
Magnesium 19.1 B 53.6 mghkegdry 1 LO11333 11/12/2010 11/19/2010 &6010B
Manganese 4.89 3.57 mg/kgdry 1 LO11333 1V1/12/2010 1171972010 6010B
Molybdenum 1.43 U 1.43 mghkgdry 1 LO11333 11/1272010 11/15/2010 6010B
Nickel 2.86 u 2.86 mgkgdry 1 LOI1333 11/122010 11/19/2010  6010B
Potassium 593 B f 286 mgkgdry | LO11333 11/t2/2010 11/19/2010 6010B
Selenium 0214 U 0.214 mg/kgdry 1 L011333 11/1272010 11/19/2010 6010B
Silicon 132 3' 143 mgkgdry 1 L011333 1171272010 11/19/2010 6010B
Silver 0.143 [¢) ' 0.143 mghkgdry 1 L011333 11/12/2010 11/19/2010 6010B
Sodium 9.96 B OS 35.7 mg/kgdry 1 LO011333 (11272010 11/19/2010 6010B
Yanadium 0.316 B 1.79 mg/kgdry 1 LO11333 11/12/2010 1171972010 60108
Zinc 0.81¢ B 7.15 mg/hkgdry 1 LOII333 11/12/2010 1)/19/2010 6010B
Mercury 0.0265 U 0.0265 mg/kgdry 1 LO011249 1171772010 11/17/2010  7471A
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264 Welsh Pool Road
Exton, PA 19341
Phoune: 610-280-3000
Fax: 610-280-3041

2 LIQMNHAE LABORATORY

A cvitions o Fbeatos Anclyioo Comaiaton

WC-Hanford, Inc. Project: RC-029
2620 Fermi Avenue Project Number: K2489 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 11/23/2010 16:55
J1CN20 Ve (\‘ o
1011068-02 (Soil) 1’)/ l
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Metals by SW846 6000/7000 series

LO11333 11122010 11/19/2010 60108

Aluminum 10800 4.20 mg/kgdry 1
Antimony 0.334 B 3- 0.504 mg/kgdry 1 LOI11333 11/12/2010 11/19/2010 6010B
Arsenic 433 0.841 mg/kgdry - 1 LO11333 11/12/2010 11/19/2010 6010B
Barium 853 0.420 mg/kgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Beryllium 0.387 0.163 mgikgdry 1 LOI1333 11/12/2010 11/19/2010 6010B
Boron 0.683 B 1.68 mg/kgdry 1 LO11333 11/12/2010 11/19/2010 6010B .
Cadmium 0.0921 B 0.168 mgkgdry 1 LO11333 11/12/2010 11/1972010 6010B
Cakium 3370 841 mg/kgdry 1 LO1I333 11/12/2010 11/1972010  6010B
Chromium 27.2 0.168 mg/kgdry 1 LOII333 111272010 11/19/2010 6010B
Cobalt 491 1.68 mg/kg dry 1 LO11333 11/12/2010 111972010 6010B
Copper 19.5 0.84¢ mg/hkgdry 1 LOI1333 11/12/2010 11/19/2010 6010B
Tron 19600 16.8 mg/kgdry 1| LOI11333 11/12/2010 11/19/2010 6010B
Lead 4.68 0.420 mg/kgdry | LO11333 11/12/2010 11/19/2010 60108
Magnesium 5080 63.1 mg/kgdry 1 LO11333 11/12/2010 11/19/2010  6010B
Manganese 208 4.20 mg/kgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Molybdenum 0.252 B 1.68 mg/kgdry 1 LO11333 11/12/2010 11/19/2010  6010B
Nickel 14.1 3.36 mg/kgdry 1 LO11333 11/12/2010  11/19/2010  6010B
Potassium 904 :S 336 mg/kgdry 1 LO11333 111222010 11/19/2010 6010B
Selenium 0.252 u 0.252 mg/kgdry 1 LOI333 11/12/2010 11/19/2010  6010B
Silicon 833 :S 1.68 mgkgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Silver 0.168 U 0.168 mg/kgdry 1 LO11333 11/12/2010 11/19/2010  6010B
Sodium 178 42.0 mg/kgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Vanadium 429 2.10 mg/kgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Zinc 36.9 8.41 mghkgdry 1 L011333 11/12/2010 11/19/2010 5010B
Mercury 0.0288 U 0.0288 mg/kgdry 1 LO011249 11/17/2010 11/18/2010  7471A
000011
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
i LOLILLE LAEORATORY Fax: 610-280-3041
A cividen ot Rantnn Aatyinot ¢ aparaion

WC-Hanford, Inc. Project: RC-029

2620 Fermi Avenue Project Number: K2489 Reported:

Richland WA, 99354 Project Manager: Joan Kessner : 11/23/2010 16:55

JICN21 r \
1011068-03 (Soil) \ 2,\ K\Lo
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory
Metals by SW846 6000/7000 series
Aluminum : 7330 3.90 mgkgdry 1| LO011333 111272010 11/19/2010  6010B
Auntimony 0391 B T 0.468 mg/kgdry 1 L011333 11/12/2010 11/19/2010 6010B
Arsenic . 2,18 0.780 mg/kgdry 1 L011333 11/12/2010 11/19/2010 6010B
Barium 63.7 0.390 mgkgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Beryllium ' 0.213 0.156 mgkgdry | LO11333 11/12/2010 11/19/2010 6010B
Boron 0.540 B 1.56 mg/kgdry 1 LOI1333 11122016 11/19/2010 6010B
Cadmiom ©0.0577 B 0.156 mghkgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Calcium ) 2860 78.0 mg/kgdry 1 LO11333 11/1272010 11/19/201¢ 6010B
Chromium 13.9 0.156 mgkgdry 1 LO11333 11/12/2010 11/19/2010 60108
Cobalt 2.99 1.56 mgkgdry 1 LOI1333 11122014 11/19/2010 6010B
Copper 12.1 0.780 mg/kgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Tron 13400 15.6 mg/kgdry 1 LO11333 111272010 11/19/2010  6010B
Lead 2.70 0.390 mgkgdry 1 LO11333 111222010 11/19/2010 6010B
Magnesium 3970 58.5 mg/kgdry 1 LO11333 117122010 11/19/2010  6010B
Manganese 184 3.90 mgkgdry 1 LO11333 11/12/2010 1¥1/19/2010 6010B
Molybdenum 0.162 B 1.56 mghkgdry 1 LOINI333 11/12/2010 11/19/2010  6010B
Nickel 7.77 . 3.12 mg/kgdry 1 LO011333 11/12/2010 11/19/2010 6010B
Potassium 1140 5 312 mg/kgdry 1 LOII333 11/1272010 11/19/2010 6010B
Selenium 0.234 U 0.234 mg/kgdry 1 LOLI333 11/12/2010 11/19/2010  6010B
Siticon 844 J 1.56 mghkgdry 1 LO11333 11/1272010 11/19/2010 6010B
Silver 0.156 U 0.156 mg/kgdry 1 LO11333 117122010 117192010  6010B
Sodium 160 39.0 mgkgdry | LO11333 11/122010 11/19/2010  6010B
Vanadium 29.8 195 mgkgdry 1 LO11333 11/12/2010 11/192010 6010B
Zinc 328 7.80 mg/kgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Mercury 0.0277 U 0.0277 mg/kgdry 1 L0O11249 11/1772010 11/18/2010 7471A
000012
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264 Welsh Pool Road
Exton, PA 19341

Phone: 610-280-3000
LOMVIILE LASORATORY Fax: 610-280-3041
A civisings oL Rewsre Mmolianl Capaofon

WC-Hanford, Inc. Project: RC-029 ,

2620 Fermi Avenue Project Number: K2489 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 11/23/2010 16:55

J1CDR4 // \
1011068-04 (Soil) 1l l i \¢@
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared  Analyzed  Method
Lionville Laboratory
Metals by SW846 6000/7000 series
Aluminum 7020 4.31 mgkgdry 1 LO011333 11/1272010 11/19/2010  6010B
Antimony 0.518 Ul osis mghgdry 1 LO11333 111272010 11/1972010  6010B
Arsenic ] 217 0.863 mg/kgdry 1 LO11333 11/1272010 11/19/2010 6010B
Barium 67.1 ) 0.431 mghkgdry | LO11333 111222010 11/19/2010 6010B
Beryllium 0.234 0.173 mg/kgdry 1 LO11333 11/12/2016 11/19/2010 6010B
Boron 0.484 B .73 mgkgdry 1 LOI1333 117122010 11/19/2010 6010B
Cadmium 0.0492 B 0.173 mg/kgdry 1 LO11333 f1/12/2010 11/1922010 6010B
Calcium ' 2620 86.3 mghkgdry | LO11333 111272010 11/19/2010 6010B
Chromium 14.6 0.173 mgkgdry 1 LO11333 11/122010 11/19/2010 6010B
Cobait . 3.44 1.73 mghkgdry | LO11333 11122010 11/19/2010 6010B
Copper , 13.2 0.863 mg/kg dry I LOII333 11/12/72010 11/19/2010 6010B
Iron 13300 17.3 mgkgdry 1 LO11333 11122010 11/19/2010 6010B
Lead 3.63 0.431 mghkgdry 1 LOFI333 11122010 11/19/2010  6010B
Magnesium 4190 64.7 mgkgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Manganese 182 431 mgkgdry 1 LO1i333 11/1272010 11/192010  6010B
Molybdenum 1.73 U 1.73 mg/kg dry 1 LOI1333 11/1272010 11/19/2010 6010B
Nickel 9.65 3.45 mg/kgdry 1 LO11333 11/1222010 11/19/2010 6010B
Potassiom 996 T 345 mgkgdry -1 LOI1333 11122010 11/19/2010 6010B
Selenium , 0.259 U 0259  mgkgdry 1 LONS333 11122010 11/19/2010  6010B
Silicon 393 T 1.73 mghkgdry 1 LOII333 1171272010 11/19/2010  6010B
Silver 0.173 U 0.173 mgkgdry | LOII333 117122010 11/1972010 60108
Sodium 128 43.1 mg/kg dry I LOI1333 11/12/2010 11/1972010 6010B
Vanadium 282 2.16 mgkgdry | LOII333 111272010 11/19/2010  6010B
Zinc 31.0 8.63 mg/kg dry 1 LOII333 11/1272010 11/19/2010 6010B
Mereury 0.0296 U 0.0296 mg/kg dry I LO11249 11/17/2010 11/18/2010 T471A
000013
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264 Weish Pool Road
Exton, PA 19341

) Phone: 610-280-3000
LOPAGLLE LABORATORY ) Fax: 610-280-3041
A vizion . Ebeding Axpricos Ceamponiton
WC-Hanford, Inc. ' Project: RC-029 »
2620 Fermi Avenue Project Number: K2489 -~ Reported:
Richland WA, 99354 Project Manager: Joan Kessner 11/23/2010 16:55
JICDRS % \ -
1011068-05 (Soil) | l ¢
. Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory
Metals by SW846 6000/7000 series
Aluminum 5760 _— 319 mg/kgdry 1 LOII333 11272010 11/19/2010 60i0B
Autimoay 0.262 B J 0.383 . mg/kgdry 1 LOM333 11/122010 11/19/2010 6010B
Arsenic 1.46 0.638 mg/kgdry 1 LO11333 11/12/2010 11/19/2010 60108
Barium 46.4 0319 mg/kg dry I LOt1333 11/12/2010 11/1972010 6010B
Beryllium 0.197 0.128 mgkgdry 1 LO11333 11/12/2010 11/1972010 6010B
Boron 0379 ° B 1.28 mg/kgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Cadmium 0.0452 B 0.128 mgrkgdry 1 LO11333 11/12/2010  11/19/2010  6010B
Calcium 2320 63.8 mgkgdry 1 LO1I333 11/12/2010 11/19/2010 6010B
Chromium 11.0 0.128 mg/kg dry 1 LO11333 1(1/12/2010 11/19/2010 6010B
Cobalt 3.09 1.28 mg/kg dry 1 LOI1333 11/122010 11/1922010 6010B
Copper 123 0.638 mg/kgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Iron 11100 12.8 mgkgdry 1 LOI1333 11/12/2010  11/19/2010 60108
Lead 2.70 0.319 mg/kgdry 1 LO11333 11/122010 11/192010 60108
Magnesium ' , 3490 47.8 mghkgdry 1 LOII333 111272010 11/19/2010 60108
Manganese 162 3.19 mg/kg dry I LO11333 11/12/2010 11/19/2010 6010B
Molybdenum 1.28 U 1.28 mg/kg dry I LO11333 111272010 11/19/2010 6010B
Nicked 837 P 2.55 mg/kg dry 1 LO11333 11/12/2010 11/19/2010 6010B
Potassium 895 J 255 mg/kg dry U LO11333 11/12/2010 11/19/2010 6010B
Selenium 0.191 U 0.191 mg/kgdry 1 LOI1333 11/12/2010 11/19/2010  6010B
Silicon 328 A 1.28 mghkgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Silver 0.128 0) 0.128 mg/kg dry 1 LO11333 11/12/2010 11/19/2010 6010B
Sodium 113 319 mg/kgdry 1 LOII333 11/12/2010 11/19/2010 6010B
Vanadium 229 1.59 mg/kg dry 1 LOI1333 11/12/2010 11/19/2010 6010B
Zinc 29.2 6.38 mg/kgdry I LO11333 11/122010  11/19/2010  6010B
Mercury 0.0296 U 0.0296 mg/kg dry 1 LO11249 111772010 11/18/2010 T471A
000014
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264 Welsh Poel Road
Extom, PA 19341
Phone; 610-280-3000
Fax: 610-280-3041

£ LIDIIVR LE L ABEIRATIORY
A cSvigion D ERenag Aoigtient Comeretory

WC-Hanford, Ing, Project: RC-029

2620 Fermi Avenue Project Number: K2489 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 11/23/2010 16:55
J1CDR6 l >
1011068-06 (Soil) Ib\l? >
‘ Reporting
Analytc Result and Qualifier Limig Units Dilution Batch Prepared Analyzed Method
Liouville Laboratory
Metals by SW846 6000/7000 series
Aluminum 5750 3.70 mg/kgdry 1 LO11333 11/12/2010 11/15/201¢  6010B
Antimony 0.388 B T 0.444 mg/kgdry 1 L011333 11/12/2010 11/19/2010 6010B
Arsenic 1.53 0.741 mgkgdry 1 LO11333 | 171272010  11/19/2010  6010B
Barium 517 0.370 mgkgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Beryllium 0.178 0.148 mgkgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Boron 0.409 B 1.48 mgkgdry 1 L011333 11/12/2010 11/19/2010  6010B
Cadmium 0.0458 B 0.148 mgkgdry 1 LOL1333 1171272010 11/19/2010 6010B
Calcium 2360 74.1 mg/kgdry 1 LOI1333 11/1222010 11/19/2010 60108
Chromium 10.5 0.148 mg/kgdry 1 L0O11333 11/12/2010 11/19/2010 6010B
Cobalit 3.06 1.48 mgkgdry 1 LO11333 (1/12/2010 11/19/2010 6010B
Copper 10.7 0.741 mgkgdry | LOI1333 11/12/2010 11/19/201¢ 6010B
Iron 11400 14.8 mg/kgdry 1 LOI1333 11/12/2010 11/19/2016  6010B
Lead 2.50 0.370 mg/kgdry 1 LO11333 11/1222010 11/19/2010 6010B
Magnesium 3620 55.5 mgkgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Manganese 149 3.70 mg/kgdry 1 LO11333 [1/12/201¢ 11/19/2010 60108
Molybdenum 1.48 U 1.48 mgkgdry 1 LOI1333 11/12/2010 11/19/2010  6010B
Nickel 8.23 P 2.96 mgkgdry 1 LO11333 11/12/2010 11/19/2010 6010B
Potassium 827 4 296 mg/kgdry 1 LO11333 1171272010 11/19/2010 6010B
Selenium 0.222 U 0.222 mgkgdry 1 LO11333 11/12/2010 11/192010  6010B
Silicon 718 J 1.48 mg/kgdry 1 LO11333 11/12/2010 11/192010 6010B
Silver 0.148 U 0.148 mg/kgdry 1 LOI1333 11/12/2010 11/1922010  6010B
Sodium 110 37.0 mg/kgdry 1 LO11333 11/12/2010 11/19/2010  6010B
Vanadium 234 1.85 mgkgdry | LOI1333 11/12/2010 11/19/2010 6010B
Zinc 25.1 741 mgkgdry I LO11333 111272010 11/19/2010 6010B
Mercury 0.0230 u 0.0230 mg/kgdry 1 LO11249 [1/17/2010 11/18/2010 = 7471A
000015
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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264 Welsh Pool Road
Exton, Pennsylvania 19341
Phone (610) 280-3000

LIONVILLE LASORATORY Fax (610) 280-3041
A division of Eberfine Anatviica Comaration

Case Narrative

Client: WC-HANFORD RC-029 : W.0.#: 600494001-001~0001-00
LVL#: 1011068 Date Received: 11-10-10
SDG/SAF#: K2489/RC-029 :

METALS

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

All s0il samples are reported on a dry weight basis unless requested by the client, required by the
method, or noted otherwise. :

1. This narrative covers the analyses of 6 soil samples.

2. The samples were prepared and analyzed in accordance with methods listed on the data -
report forms.

To accommodate the data reporting system, samples JICNI9, JICN20, JICN21, JICDR4,
JICDRS, and JICDRS digested in batch 1011202, were moved to digestion batch L011333.

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

4. Please refer to the Sample Receipt Check List for any sample discrepancies in LvLI's
sample acceptance policy.

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

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

7. All preparation/method blanks (MB) were within method criteria {less than the Limit o
Quantitation (3-10X the LOD), or samples greater than 20X MB value}. '

8. All ICP Interference Check Standards were within control limits,

9. All Standard Reference Material (SRM) analytes were within the Prediction Interval control
limits supplied by the manufacturer.

10.  The matrix spike (MS) recoveries for 4 analytes were outside the 75-125% contro} Limits.

risharcimetals'peciagesiwo-hanford\m] 1 -068.doc 000017
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11.

12,

13.

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 PDS

Sample ID Element Concentration (ppb) % Recovery
JICN20 Aluminum 22,000 90.0
Antimony 100 974
Iron v 42,000 72.8
- Manganese = 1,000 89.7

The duplicate analyses for 2 analytes were outside the 20% Relative Percent Difference

(RPD) control limit critieria. The +20% RPD control limit applies to sample results greater
than ten times the MDL.

For the purposes of this report, the data have been reported to the Limit of Detection (LOD).
Values between the LOD and the Limit of Quantitation (LOQ) are acquired in a region of

less-certain quantification.

14.

15.

LVL is NELAP accredited by the State of Pennsylvania. For a complete listing of
accrediting authorities and the corresponding analytes/methods, please contact your Project
Manager. : v :

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.

NﬂZ ‘ e

ain Daniels_/ Date
Laboratory Manager
Lionville Laboratory
alnv11-068
000018
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

amN

BT | > | (D | o i
PROJECT:  Joyo— Je~ 79 DATAPACKAGE: [ 2Y &
VALIDATOR: £ L (2 |LaB: [ LT DATE: | ( 2 [eo
SDG: : k_’Z.(-/?'g

RN __ANALYSES PERFORMED
(SW-846/ICP ) | SW-846/GFAA %)sw-m

= Cyanide
SAMPLES/MATRIX

IVeAg  Flew2o  TJiewmrx:| FICDRY  JICDRs  JIeDRe

coul

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification dOCUMENALION PrESENE? ....cu...vuvvcvercreeecieresese s siesssesssssseserssssssesesrsesseesesseseons Yes( Ng N/A
Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all INSEUMENLST ................ceueveeeeerseereeenessssenseesessssseseseesssesesessseesseenn Yes
Initial calibrations acceptable? ............cvueeeee.e ........................................................................................ Yes
ICP interference checks aCCePLable?...........uvuiicmrrrunrircreriscrnemessesssesiscssss s csss s s sescssenessrsessasssasessssss Yes
ICV and CCV checks performed on all inStTUMENLS?..............covecveeeenreeeeesenereeeseeseeseerssssesssesessasserns Yes
ICV and CCV checks aCCePLADIE? .......c..uveemrirrremssssienmrssssesseessae e sr e sesesesssssmseseassessse st ssssseseesmssnne Yes
Standards traceable? ..........imccrirecnrmriniiirinrssssssnesssesiessssssese e ssassssesmecessseasoseesseossens vt Yes
SANGALAS EXPITEA .. ovveeeeevceercesirtnereers et eressssss s ass s sse s asenes s msess st e enese st s eesasenssermsss s emsssenes Yes
Calculation Check BCCEPIABIET ........ccevriiceiirrivesie st eees e ee e e s esesesreseseseesassenessessssestessassssats Yes
Comments:

000022



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) Yes No
ICB and CCB results acceptable? (Levels D, E)

Laboratory blanks analyzed? ....................... ' 6 N/A
Yes

Laboratory blank results acceptable?...........eocrrrsrenenenn. N/A
Field blanks analyzed? (Levels C, D, E) ..cuereeeereeeeeeeeee e ceeressessesssenns : N/A
Field blank results acceptable? (Levels C, D, E) ........oorvuncomeieererrersssssssssessssesesesesssssesssosessesseessssssses Yes@ .
Transcription/calculation errors? (LeVels D, E).......ucuueervereerceeneesecnerenseessssesssosssssssspasemesssnsssesessons Yes No@

Comments;: AJ\a — calciwa « So&ww AN

Fo.- 3 debedy

4, ACCURACY (Levels C, D, and E)
MS/MSD samples analyZed? ............c.cuuvureeeervieseessesseserseeresesseeseessesssessessosssssessssssssssssssssossssessessesses oo, Yed No N/A

MS/MSD standards NIST traceable? (Levels D, ) OO
MS/MSD standards expired? (Levels D, E)..............
LCS/BSS samples analyzed?............covvuveeeveeeenn..
LCS/BSS results acceptable?............coemevreresreererresens -
Standards traceable? (Levels D, E)...oocovvevvevevvrensrsrerseseenenns
Standards expired? (Levels D, E) .....ooeooeomemmvmeereeeeeeeoeooe
Transcription/calculation errors? (Levels D, E).........ooooeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeoeeoeoeeoeoeeos e

Performance audit Sample(s) ANAIYZEA? .......o.uveeeeereeneemeereeeecesee e eesseeessseessess e ssesssessssssssssmss s eeemns
Performance audit sample results CCEPtabIE?..............cuuuuiveereceemenereesseereeseeeeseeseemsssssesessessssssssssesssssssens

Comments; QW&'W‘\O\—\ (3"' 703 - MS -~ :Y aﬂ
Sx\lcw\ (QQ7~\ — kes ~ T a-e(

ne P4<
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HNF-20433 REV 0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)
Duplicate RPD values acceptable?.

Duplicate results acceptable?...........
MS/MSD standards NIST traceable? (Levels D, E)

MS/MSD standards expired? (Levels D, E) .. et re st s ettt sre e e e s bese s snrnne ies No@‘

Field duplicate RPD values acceptable?..... cerere et ees s No 1]
Field split RPD ValUes aCCEPABIE?..............uvvvveeemeeseeneeeeeeseeeseeeeeseseeeeeeeeseesesesseeeee oo ees oo oo Yes No
Transcription/calculation errors? (LEVelS D, E).u.....uuuuvuueecmeeeessreesvessmeesesssessssessssssssssssssssssesessonsesen Yes No

Comments: @XD = po‘!"QJS"luM( §Z7\’ St "C"V\ <3170_> ‘J\a/(/

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyzed? ................ocreeereereeoreomreserreerrernn, covsrereeaessaneenes - Yes
ICP serial dilution %D values aCCePtable?.................covoruereoreeeoreeeers e Yes
ICP post digestion spike required? ...........oeoovvvveerrerrrrreronnrnn. eressrssie s reae s st rs e sessemeseee o Yes

ICP post digestion spike values aCCeptable?................ovvervooverrveeereeeeeereooeseo .Yes
Standards traceable? ...........cecevvrmmrrmmrrneinernerererien. R Yes
Standards eXpIred?........ooeuercemecuereceeicereeeeerees s sserse s Yes

Transcription/CalCUlAtiOn EITOTS? .........ceueeeeereeeeerreisseseessees s eeeeeees e seseeeeeeesenes Yes

Comments:

000024



HNF-20433 REV 0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)
Duplicate injections performed as required? ...
Duplicate injection %RSD values acceptable?........... v
Analytical spikes performed as required?.......................

Analytical spike recoveries acceptable? ..........coovvverrevionnns
Standards traceable? ............mumeereroorrreorereeseos e sessssons ,
StANAAAS EXPITEA?....vvcceveuieceesnccreuenrrrssamesrssseeresssessasessesmesessesssssssssessessssssssmmesssssesmsesesesseeeseeeeeeeemes

Comments:

8. HOLDING TIMES (all levels)

Samples Properly PreServea? ... uuimnroreereererereereeseseeeess oo s 3 No N/A
Sample holding times acceptable?............covuvvvmereereeerereeerrn. § No N/A
Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested ANALYSES? .......u.vver.vemeneereeeeeeeeeesessees e oo eoeeeeeee No
Results supported in the raw data? (Levels D, E)ucureereererenrsieisersissccensessesssessesssesssensesmssossonen S es No
Samples properly prepared? (LeVels D, E).....vuum veceeeeeeeemsrooesoessoeo oo oo oteeeseseeeeseseses e es No
Detection Hmits MEet RDL? ...........cvvcuruamemrnenssssssnssessiesssesessesssammsssssssossessssssssssssesssssseeessssmnness oo No /A
Transcription/calculation errors? (Levels D, E)....uu.coueeereeeeeeeeeeee oo Yes N
Comments:

0000<06



Appendix 6

Additional Documentation Requested by Client
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264 Welsh Pool Road
Exton, PA 19341

Phone: §10-280-3000
3 LTI {E LASORATORY Fax: 610-280-3041
A NN It Ebbetng Aoyt Tesporabon

WC-Hanford, [nc. Project: RC-029

2620 Fermi Avenue Project Number: K2439 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 11/23/2010 16:55

Metals by SW846 6000/7000 series - Quality Control
Lionville Laboratory
Reporting Spike  Source %REC RPD

Analyte Result and Qualifiers Limit Units  Level Result %REC  Limits RPD Limit
Batch LO11249 - SW 7471A Prep
Blank (L011249-BLK1) Prepared & Analyzed: 11/17/2010
Mercury 0.0257 U 0.0257 mg/kg wet
Duplicate (1011249-DUP2) Source: 1011068-02 Prepared: 11/17/2010 Analyzed: 11/18/2010
Mercury 0.0280 U 0.0280 me/kg dry 0.0288 U 20
Matrix Spike (1.011249-MS2) Source: 101106802 Prepared: 11/17/2010 Analyzed: 11/18/2010
Mercury 0.180 0.0280 mg/kgdry 0.15542 0.0288U 116 75-125

Reference (L011249-SRM1) Prepared & Analyzed: 11/17/2010

Mercury 1.31 0.0290 mg/kg wet  1.2600 104 659-133.3

Batch L011333 - SW 3050B

Blank (L011333-BLK1) Prepared: 11/12/2010 Analyzed: 11/19/2010

Aluminum 5.07 4.72 mg/kg wet

Antimony 0.566 U 0.566 mg/kg wet

Arsenic 0.943 U 0.943 mg/kg wet -

Barium 0.472 U 0472 mg/kg wet

Beryllium 0.189 u 0.189 mg/kg wet

Boron 1.89 u 1.89 mg/kg wet

Cadmium 0.189 9) 0.189 mg/kg wet -

Calcium 7.41 B 94.3 mg/kg wet

Chromium 0.189 U 0.189 mg/kg wet

Cobalt 1.89 U 1.89 mg/kg wet

Copper 0.943 U 0943 mg/kg wet

Tron 18.9 u 189 mg/kg wet

Lead 0472 U 0.472 mg/kg wet

Magnesium 70.8 U 70.8 mg/kg wet

Manganese 4.72 U 4.72 mg/kg wet.

Molybdenum 1.89 U 1.89 mg/kg wet

Nickel 7 U kN mg/kg wet

Patassium 377 U kyy) mg/kg wet

Selenium 0.283 U 0.283 mg/kg wet

Silicon 1.89 u 1.89 mg/kg wet

Silver 0.189 U 0.189 me/kg wet

Sodium 11.2 B 472 mg/kg wet

Vanadium 2.36 U 2.36 mg/kg wet

Zinc 9.43 U 9.43 mg/kg wet

- " e
0000%<8
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264 Welsh Poo! Road
Exton, PA 19341

Phone: 610-280-3000
T UONALILE LABORATORY- | Fax: 610-280-3041
& CNEEN O oriing M fdlicey Sty ahon

WC-Hanford, Inc. ) Project: RC-029

2620 Fermi Avenue Project Number: K2489 Reporteds

Richland WA, 99354 Project Manager: Joan Kessner ’ 11/23/2010 16:55

Metals by SW846 6000/7000 series - Quality Coutrol
Lionville Laberatory
Reporting Spike  Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit
Batch L011333 - SW 30508
Duplicate (L011333-DUP2) Source: 1011068-02 Prepared: 11/12/2010 Analyzed: 11/19/2010
Aluminum 11200 435 mg/kg dry 10800 3 20
Antimony 0.522 U 0522 mpkedry 0.334 20
Arsenic 4.04 0.869 mg/kg dry 4.33 7 20
Barium 85.6 0.435 mg/kg dry 85.3 04 20
Beryllium 0312 0.174 mg/kg dry 0.357 13 20
Boron 0.579 B 1.74 mg/kg dry 0.683 17 20
Cadmium 0.0827 B 0.174 mg/kg dry 0.0921 1 20
Calcium 3330 86.9 mg/kg dry 3370 1 20
Chromium 30.8 0.174 mg/kg dry 212 13 20
Cobalt 532 1.74 mg/kg dry 491 8 20
Copper 19.3 0.869 me/kg dry 19.5 1 20
fron 20300 17.4 mg/kg dry 19600 4 20
Lead 4.30 0.435 mg/kg dry 4.68 8 20
Magnesium 5600 v 65.2 mg/kg dry 5080 10 20
Manganese 208 435 mg/kg dry 208 03 20
Molybdenum 0.235 B 1.74 me/kg dry 0.252 7 . 2
Nicke! 16.8 3.48 mg/kg dry 14.1 17 20
Potassium 1260 348 mg/kg dry 904 33 20
Selenium 0.261 u 0261 mg/kg dry 0252 U 20
Silicon 60S 1.74 mg/kg dry 333 32+ 20
Silver 0.174 U 0.174 mg/kg dry 0.168 0 20
Sodium 169 435 mg/kg dry 178 5 20
Vanadium 44.8 217 meg/kg dry 429 ;4 20
Zinc 370 8.69 mg/kg dry 36.9 0.1 20
Matrix Spike (1011333-MS2) Source: 1011068-02 Prepared: 11/12/2010 Analyzed: 11/19/2010
Aluminum 11600 383 mg/kgdry  153.10 10300 549° 75-12§
Antimony 15.1 0.459 mg/kgdry 38274 0334 39* 75-125
Arsenic 139 0.765 mg/kgdry 153.10 433 83 75-125
Barium 230 0.383 mghkgdry  153.10 853 95 75125
Beryllium 3.83 0.153 mg/kgdry 3.8274 0357 91 75-125
Boron 63.8 1.53 mg/kgdry  76.549 0.683 82 75-125
Cadmium . 3.80 0.153 mgkgdry 3.8274  0.0921 97  75-125
Calcium 5290 76.5 mgkg dry 19137 3370 100 75-12§
Chromium 40.7 0.153 mgkgdry 15310 272 88" 75128
Cobalt 38.7 1.53 mg/kgdry 38274 491 88 75128
Copper 35.8 0.765 mgkgdry  19.137 195 8 75125

000029 008000012



264 Weish Pool Roxd
Exton, PA 19341

Phone: 610-280-3000
 UOPATIE LASDRAIORY Fax: 610-280-3041
A civiion o1, Turing Anaiiico C oo akan

WC-Hanford, Inc. Project: RC-029

2620 Fermi Avenue Project Number: K2489 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 11/23/2010 16:55

Metals by SW846 6000/7000 series - Quality Control
Lionville Laboratory
Reporting Spike  Source %REC RPD
Analyte Result and Qualifiers Lirmit Units Level Resut  %REC  Limits RPD Limit
Batch L011333 - SW 3050B
Matrix Spike (L01 1333-MS2) Source: 1011068-02 Prepared: 11/12/2010 Analyzed: 11/19/2010
ton 20000 153 mg/kgdry  76.549 19600. 572*  75-125
~ Lead 36.6 0.383 mghkgdry 38.274 468 83 75-125
" Magnesium 6720 574 mgkgdry  1913.7 5080 85 75-125

Manganese 272 .83 mgkgdry 38274 208 169*  75-125
Molybdenum 67.6 1.53 mgikgdry  76.549 0.252 88 75-125
Nickel 473 3.06 mgkgdry 38274 141 87 75-125
Potassium 2670 306 mgkgdry 1913.7 904 92 75-125
Selenium 132 0230 mgkgdry 15310 0252U 86 75-125
Silicon 919 1.53 mghkgdy  76.549 833 112 75125

Silver 3.22 0.153 mg/kgdry 3.8274 0.168U 84 75-125

Sodium " 2020 383 mgkgdry 1913.7 178 96 75-125

Vanadium 78.4 1.91 mghgdry 38274 29 93 75-125
Zinc 68.0 7.65 mghgdey 38274 369 81 75125
Reference (LO11333-SRM1) Prepared: 11/12/2010 Analyzed: 11/19/2010
Aluminum 6870 10.7 mg/kg wet  6766.6 102 0-225.5
Antimony 449 1.29 mg/kg wet  56.630 79 0-225.6
Arsenic 116 2.14 mg/kgwet  113.85 102 85118
Barium 306 1.07 mg/kgwet  298.35 102 757-124.3
Beryllium 110 0.429 mg/kgwet  108.32 102 85.2-114.8
Boron 85.5 4.29 mg/kgwet  86.580 99 68.5-131.6
Cadmium 233 0.429 mgkgwet  224.09 104 84.9-115.1
Calcium 3410 214 mg/kgwet 33059 103 828-117.2
Chromium 81.9 0.429 mg/kg wet  77.590 106 76.8-1232
Cobalt 170 4.29 mg/kgwet 163.19 104 79.4.120.6
Copper 261 2.14 mgkgwet  265.65 98  82.4-117.6
fron 8320 129 mg/kgwet  8202.8 101 789-121.1
Lead 191 1.07 mgkgwet 187.62 102 81.5-118.5
Magnesium 8710 161 mg/kgwet 83523 104  84.2-1158
Manganese 938 10.7 mg/kgwet  951.35 99 69-131
Molybdenum 242 429 mg/kg wet 23478 103 80.1-119.9
Nickel 227 857 mgkgwet 22085 103 81.4-118.6
Potassium 14600 857 mgkgwet 14177 103 85.7-1143
Selenium 193 0.643 mg/kgwet  187.99 103 78.8-121.2
Silicon 636 429 mg/kg wet  939.78 68 - 02723
Silver 83.2 0429 mgkgwet  83.960 99 819-118.1
Sodium 9620 107 mg/kgwet  9587.1 100 83.5-1164
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264 Weish Pool Road
Exton, PA 19341

Phone: 610-280-3000 -
3 UONVLLE LASORAICRY Fax: 610-280-3041
A clviston 2f Lowrine Analyeas Carporaron
WC-Hanford, Inc. Project; RC-029
2620 Fermi Avenue Project Number: K2489 Reported;
11/23/2010 16:55

Richland WA, 99354

Project Manager: Joan Kessner

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratory
Reporting Spike  Source %REC RFD
Analyte Result and Qualifiers Limit Units Levd Resubk %REC  Limits RPD.  Limit

Batch 1011333 - SW 30508

Reference (LO11333-SRM1) Prepared: 11/12/2010 Analyzed: 11/19/2010
Vanadium - 103 5.36 mg/kgwet  97.430 106 758-124.2
Zinc . 201 2.4 mg/kgwet  196.52 102 78.9-121.1
000031
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Date: 20 December 2010

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project: Remaining Sites Confirmation Sampling— So:I Full Protocol - Waste Slte 100-
K-78

Subject: Wet Chemistry - Data Package No. K2489-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K2489
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.

Sample ID Sample Date Media Validation Analyte
J1CN19 11/5/10 Soil C See note 1
JICN20 11/5/10 Soil C See note 1
JICN21 11/5/10 Soil C See note 1
J1CDR4 11/6/10 Soil C See note 1
J1CDR5 11/5/10 Soil C See note 1
J1CDR6 11/5/10 Soil C See note 1

1 = Chromium Vi by 7186A.

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-98-22, Rev. 4, February 2005). Appendlces 1 through 6
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

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 30 days for chromium VI.

If holding times are exceeded, but not by greater than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-
detects. If holding times are exceeded by greater than two times the limit, all
associated detectable sample results are qualified as estimates and flagged "J" and all
non-detects are rejected and flagged "UR".

ooco0e1



All holding times were acceptable.

Method Blanks

Method Blanks

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No
contaminants should be present in the method blank. All blank results must fall below
the contract required detection limit (CRQL) to be acceptable.

All method blank results were acceptable.

Field (Equipment) Blank

One field blank (J1CN19) was submitted for analysis. No analytes were detected in the
field blank.

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". Sampies 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 DL 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.

All accuracy results were acceptable.

Precision

Laboratory Duplicate Sampies

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. If 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
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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.

All laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J1CDR5/J1CDR6) were submitted for analysis. Laboratory
duplicates are compared using the same criteria as for laboratory results. All field
duplicate results are acceptable.

Analytical Detection Levels
Reported analytical detection levels are compared against the required quantitation

limits (RQLs) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

Completeness
Data package K2489 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

None found.

REFERENCES

Washington Closure Hanford Contract #500W307A00 (March 2008), Data Validation
Services.

DOE/RL-96-22, Rev. 4, 100 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 WCH validation
SOW are as follows:

U

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.

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. : ‘

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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WET CHEMISTRY DATA QUALIFICATION SUMMARY?*

SDG: K2489

REVIEWER:
ELR

Project:
100-K-78

PAGE_1 OF 1

COMMENTS: No qualifiers assigned

* - 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

Annotated Laboratory Reports
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264 Welsh Pool Road
Extou, PA 19341

Phone: 610-280-3000
LIOAAILLE L ABCRAFLRY Fax: 610-280-3041
A roninns F Yoo Aredyheol Criposair
WC-Hanford, Inc. Project: RC-029
2620 Fermi Avenue Project Number: K2489 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 11/24/2010 11:20
V/ q\ Lo
Wet Chemistry \’L\&
Lionville Laboratory
Analyte Resuit and Qualifier LOD LOQ Units Dilution Batch Prepared Analyzed Method
JICN19 (1011068-01) Soit
%Solids 99.9 0.1 0.1 %by weight 1 LO11214 11/1272010 11/12/2010 EPA 160.6
Hexavalent Chromium 020 U 0.20 0.50 mg/kg dry 1 L0O11283 1171612010 11/16/201(8W846 7196A
JICN20 (1011068-02) Soil
“%Solids 97.8 0.1 0.1 %byWeight 1| L011214 1171272010 11/12/2010 EPA 160.6
Hexavalent Chromium 021 u 0.21 0.51 meg/kg dry 1 L011283 11/16/2010 11/16/201(8Wg46 7196A
JICN21 (1011068-03) Soi)
%Solids 98.6 (18] 0.1 % by Weight 1 LOI1214 111212010 11712/2010 EPA 160.6
Hexavalent Chromium 020 U 0.20 0.51 mg/kg dry 1 LO11283 11/16/2010 11/16201(8W846 7196A
J1CDRS4 (1011068-04) Soil
*%Solids 98.2 0.1 0.1 %byWeight 1 LO11214 1171272010 11/12/2010 EPA 160.6
Hexavalent Chromium 020 U 0.20 0.51 mg/kg dry 1 LO11283 11/16/2010 11/16/20108W846 7196A
JICDRS (1011068-05) Soil
%Solids 98.0 0.1 0.1 %by Weight | Lo11214 117122010 1171272010 EPA 160.6
Hexavalent Chromium 020 U 0.20 0.51 mg/kg dry 1 LO11283 11/16/2010 11/16/201(8W346 7196A
J1CDRG6 (1011068-06) Soil
%Solids 97.8 0.1 0.1 %by Weight 1 LOo11214 1121272010 11/12/2010 EPA 160.6
Hexavalent Chromium 020 U 0.20 0.51 mg/kg dry 1 1011283 117162010 11/16/20105W846 7196A

000UGYy 0000023004



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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264 Welsh Pool Road
Exton, Pennsylvania 19341

Phone (610) 280-3000
LIONVILLE LABORPATORY . | Fax (610) 280-3041
A division of Eberline Analviical Corporation
Case Narrative
Client: WC-HANFORD RC-029 K2489
LVL#: 1011068 Date Received: 11-10-10

INORGANIC NARRATIVE

1.

This narrative covers the analyses of 6 soil samples.

2. The samples were prepared and analyzed in accordance with the methods indicated on the

data summary report.
Lionville Lab (LvL) is NELAP accredited by the State of Pennsylvania. For a complete list
of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with
any exception noted in the following statements.

3. Sample holding times as required by the method and/or contract were met.

4. The results presented in this report are derived from samples that met LvL’s sample
acceptance policy.

5. The method blank for Hexavalent Chromium (Cr%*) was within the method criteria.

6. The Laboratory Control Samples (LCS) for Cr®" were within the laboratory control limits.

7. The matrix spike recoveries for Cr®" were within the 75-125% control limits.

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control limit.

9. Results for soil samples are reported on a dry weight basis.

10. 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 package has been authorized by the Laboratory Manager or
a designeg, as verified by the following signature.

y i I ZQZ@

Iain Daniels{/ Date

Laboratory Manager

Lionville Laboratory

njp\i} 1-068v

The results presented in this report relate only to Mam)ydcdtesﬁn;mdca)diﬁomoflhesmvlunre«iptmddmingslong& All pages of this report are integral parts of the analytical
data. Therefore, this repoct should only be reproduced in its eatirety of 9 pages.
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

o [, - 1 @ ] - :
PROJECT: 0O~ (¢~-7¢ DATAPACKAGE: [ 2Y4s
VALIDATOR: & ( Y2 LAB: Lo paTE: (2|12 e

. SDG: K2Ug7

ANALYSES PERFORMED

Anions/IC TOC TOX M Oil and Grease | Alkalinity
Ammonia BOD/COD Chloride Chromium-VI) pH NO;/NO,
Sulfate TDS TKN ) ate
SAMPLES/MATRIX

Jlegl Tl 0 Tl JWDRY  FiePrg
Jlovrd, _

So !
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation Present? ......ccuvirvimecsimeeressinsesisssssssssessemsresssssestestsnsasrsrsrssnssasens Yes @ N/A
Comn-lents:
2, INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all INSTUMENTS? .........ocevveeiieereereriiscssineassssssssssessssssssssssssssseses L €8
Initial calibrations acceptable? ..o e e et s Yes
ICV and CCV checks performed on all inStruments?........c.cccccviimisrerisisissesssnirsssssesessssessasmcscssmsssssnis Yes
ICV and CCV checks aCCeptable? ... verreveerniciniiiiiinssrsniss s sssessssasssesssnnsssssneasonsssarsas Yes
Standards traCeADLEY .......cuerivrririeriuiee ettt e b e e et s s e e eee Yes
STANdards EXPIFEA?.........ovicriiiieerii ettt st s s s e bR S B ESSS essba Yes
Calculation check acCeptable? ...t e e ettt e Yes N

Comments:
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
ICB and CCB checks performed for all applicable analyses? (Levels D, E)

ICB and CCB results acceptable? (LEVELS D, E) .vvvvvrvrsuveerervrsnissmssssresssesssssssssssssssssssosssssssesssssacmesens

Laboratory blanks analyzed? ........cccccccrecrcrrrinimmieinnnnnnncnensessnesoereseeens

Laboratory blank results acceptable?............coovviiinencccnrerecrrerrsecnncenn.

Field blanks analyzed? (Levels C, D, E) c.ececveveeveriirneeinierennns

Field blank results acceptable? (Levels C, D, E)..ccvecrcccrrenrreciicreseceasisisisisnssnessssserssessssssasssssens
Transcription/calculation errors? (Levels D, E).eccrveeriirinnneenineeneneenieinineeressiiensssessesessssesessssssins

Comments:

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

Spike samples analyZed? .........cvceerireiriiieiintinenreeenesereseree e e s R s e . o N/A
Spike recoVeries aCCepIADIE? ....c.cvvieiiiie ettt e s sr e s No

Sike standards NIST traceable? (LeVels D, E)ivvvcvereceerrreerrernresererreseseensressesssssesassssssssssssesisssisassvenns Yes No
Spike standards expired? (Levels D, E)...vcieiirniiririmnenaaerienicicesreessnnsssesesessssesessessessesessorsssssnssonss es, No
LCS/BSS samples analyzed? .......ccoecceererrrericciecec e eteesevcenrsrresessssastsasssssesesssrssesssssssns ncenessasnessersefges LS No N/A
LCS/BSS results acceptable?..........ccvverreverremieniiririsiesesiirerressssesssssesssasssessssssssese ssecsssstesensencsessssssasenenss No
Standards traceable? (Levels D, E) ..o e seemeencrestonssorsasnsssasns eerneerensnanariacs Yes Nof' N,
Standards expired? (Levels D, E) ...................................................................................... Yes No
Transcription/calculation errors? (Levels D, E)...ccvccericictinvsecicnieitieninennsiesnsssrersessessssssssssssecsonses Yes No
Performance audit Sample(s) nalyZed? .......coevvvvrvrcrireicniinenesisiorsmssniimreresessessessreserencsencrsncsssescressses Ye
Performance audit sample results acceptable?..........oocoiirnniiannencrii et seseseres Yes N
Comments:
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values aCCePable? ........ccuivivrivrmervenerermensnsessiiseneismresssssssesessssssssrsssssssssesesssnssnssesseseses

Duplicate results acceptable?.........coceeiveirerrcverivenrennnnee . .Yeg No
MS/MSD standards NIST traceable? (Levels D, E) ........corvivervrmsernssenserserssosssrsssssssessrsessasss Yes N
MS/MSD standards expired? (Levels D, E) ......cocvvvevevvrucnneee revtsaearinneenetrsta s o et e mst s et antenane

Field duplicate RPD values acceptable?.............coovemirmrrerieericeeeieeseeaesseessas s sseess s sas s sessesesssasaseass @ No

Field split RPD Values aCCEPLADIEY............ccovueruieeeeeccceeei e seenne s sess s essss s sss s asnsssassssansanens Yes No@
Transcription/calculation errors? (Levels D, E)......ccoovveneivvevenneninne e rveereesassaeses Yes No
Comments:

6. HOLDING TIMES (all levels)

Samples PrOPEILY PreSErVed? ... oo rrrereereeretesie v s sresessssessrsesssessrasssssssssasssnssssesssssssssssssssese) No N/A
Sample holding times 8CCEPLABIE?......c...ccoveecree ettt ces st ss e s e assssssssnsasnsosasas No N/A
Comments:
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested AnalySes? ......ccvveveenimracsenenncsinisnne e erssseseresnnene @ No
Results supported in the raw data? (Levels D, E) vucrevvircrerrrenrcveerecrnsinresecrseenssmososssscescsessessennssenns ...Yes N
Samples properly prepared? (Levels D,y E) ..o icererrrceinisnsscsinieiesinnencstcvssiosssnssorsessasssans Ye No
Detection limits meet RDL? ....ccccoicceoieeereeereininnrsessesesenssnensens vevsrssresscestssusensasaerans No
Transcription/calculation errors? (Levels D, E)....ooocvvvviiioivreicserinivensenreeissiesreresrecssesesseseesssesasssans, Yes N@
Comments:
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Appendix 6

Additional Documentation Requested by Client
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264 Welsh Pool Road

Exton, PA 19341
Phone: 610-280-3000
LIOIATLLE L AFCRATORY Fax: 610-280-3041
A dhewin of Cundien Arattcol Copomiton
WC-Hanford, Inc. Project: RC-029
2620 Fermi Avenue Project Number: K2489 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 11/24/2010 11:20
Wet Chemistry - Quality Control
Lionville Laboratory
Spike  Source %REC RPD
Analyte Result and Qualificrs LOD LOQ Units  Level Resuit %REC  Limits RPFD Limit

Batch L011214 - % Solids

Duplicate (L011214-DUPS5) Source: 1011068-06 Prepared & Analyzed: 11/12/2010
%Solids 97.8 0.1 0.1 % by Weight 978 0 20
Batch L011283 - Default Prep
Blank (L011283-BLK1) Prepared & Analyzed: 11/16/2010
Hexavalent Chromium 020 U 020 050 mgkgwct
LCS (L011283-BS1) Prepared & Analyzed: 11/16/2010
Hexavalent Chromium 4.06 020 050 mghkgwet 4.0000 102 80-120
LCS (L011283-BS2) Prepared & Analyzed: 11/16/2010
Hexavalent Chromium 993 D 200 500 mpkgwet 10240 97 80-120
Duplicate (L011283-DUP2) Source; 1011068-01 Prepared & Analyzed: 11/16/2010
Hexavalent Chromium 020 U 020 o050 mekgdry 020U 20
Matrix Spike (1.011283-MS3) Source: 1011068-01 Prepared & Analyzed: 11/16/2010
Hexavalent Chromium 4.13 020 050 mpkgdry 4.0020 020U 103 75-125
Matrix Spike (L011283-MS4) Source: 1011068-01 Prepared & Analyzed: 11/16/2010
Hexavalent Chromium 999 D 200 500 mgkgdry 98582 020U 10t 73-125
000020 20008200085



Date: 20 December 2010

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project: ARRA Remaining Sites Confirmation Sampling — Soil Full Protocol - Waste
Site 100-K-78

Subject: Radiochemistry - Data Package No. K2489-EB

INTRODUCTION

This memo presents the results of data validation on Data Package No. K2489
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 ID Sample Date Media Validation Analyte
J1CDR4 11/5/10 Soil C See note 1
J1CDRS 11/5/10 Soil C See note 1
J1CDR6 11/5/10 Soil C See note 1
JICN20 11/510 Sqil C See note 1
JICN21 11/5/10 Sail C See note 1

1 - Gamma spectroscopy, alpha spectroscopy (isotopic uraniumy), carbon-14, tritium, nickel-63 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. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
Appendix 8. Additional Data Requested by Client
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 radiochemicat analysis is 6 months.

All'holding times were acceptable.
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Preparation (Method) Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive results 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 results 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 laboratory blank results were acceptable (although three analytes exceeded the
RQL).

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 LCS 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 are 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.

‘Due to the lack of a matrix spike analysis, all tritium and carbon-14 results were
qualified as estimates and flagged “J".

All other accuracy results were acceptable.

Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD) between the
recoveries of duplicate matrix spike 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. If both sample and replicate activities
(concentrations) are greater than five times the contract required detection limit (CRDL)
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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.

All duplicate results were acceptable.

Field Duplicates

One set of field duplicates (J1CDR5/J1CDR6) were submitted for analysis. Laboratory
duplicates are compared using the same criteria as for laboratory results. All field
duplicate results are 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. Eleven analytes exceeded the RQL. Under the WCH statement of work, no
qualification is required. All other analytes met the RQL.

Completeness
Data package No. K2489 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 the lack of a matrix spike analysis, all tritium and carbon-14 results We_re
qualified as estimates and flagged “J”.

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.
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Eleven analytes exceeded the RQL. Under the WCH statement of work, no
qualification is required.

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services.

DOE/RL-96-22, Rev. 4, 100 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 WCH
statement of work are as follows:

u

UJ

UR

Indicates the compound or analyte 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.
Due 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. Dueto 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*

SDG: K2489 REVIEWER: | Project: PAGE_1 OF 1
ELR 100-K-78

COMPOUND QUALIFIER SAMPLES AFFECTED | REASON

Tritium J All No MS analysis

Carbon-14 1

* - 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

Annotated Laboratory Reports
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EBERLINE ANAL YTICAL

SAMPLE DRLIVERY GROUP R2489

/RICHMOND

7735-001 J1CDR4
DATA SHEET
SDG 7735 Client/Case no Hanford SDG_K2489
Contact N.Joseph Verville Contract No. SOQW235A00
Lab sample id $011055-01 Client sample id J1CDR4
Dept sample id 7735-001 Location/Matrix 100-K-78 SOLID
Received 11/10/10 Collected/Weight 11/05/10 09:55 1452 ¢
% solids _98.4 Custody/SAF No RC-029-095 RC-029
RESULT 20 ERR MDA RDL QUALI-
ANALYTR CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 -1.46 2.4 4.25  10.0 vl =H
Carbon 14 14762-75-5 1.66 0.46 0.728 1.00 :Y’ C
Nickel 63 13981-37-8 -0.833 1.9 3.39 30.0 U NI_ L
Total Strontium SR-RAD -0.023 0.22 0.467 1.00 U SR
Uranium 233/234 U-233/234 0.656 0.28 0.209 1.00 U
Uranium 2135 15117-96-1 0.066 0.066 0.253 1.00 U U
Uranium 238 U-238 0.684 0.28 0.209 1.00 U
Plutonium 238 13981-16-3 -0.034 0.067 0.257 1.00 U PU
Plutonium 239/240 PU-239/240 0 0.067 0.257 1.00 U PO
Potassium 40 13966-00-2 14.0 0.68 0.256 GAM
Cobalt 60 10138-40-0 9] 0.032 0.050 o] GAM
Cesium 137 10045-97-3 U 0.024 0.100 U GAM
Radium 226 13982-63-3 0.452 0.062 0.056 0.100 GAM
Radium 228 15262-20-1 0.689 0.14 0.134 0.200 GAM
Buropium 152 14683-23-9 U 0.0é8 0.100 U GAM
Europium 154 15585-10-1 U 0.104 0.100 &) GAM
Europium 155 14391-16-3 u 0.079 0.100 U GAM
Thorium 228 14274-82-9 0.609 0.03s¢ 0.031 GAM
Thorium 232 TH-232 0.689 0.14 . 0.134 GAM
Uranium 235 15117-96-1 U 0.160 U GAM
Uranium 238 U-238 U 3.85 u GAM
Americium 241 14596-10-2 U 0.102 U GAM
)/4///' Cq\lo
Remaining Sites Confirmation Sampling - Soil Full ‘7/
Protocol
Lab id EBRLNE
Protocol Hanfordl
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-DsS
SUMMARY DATA SECTION Version 3.06
Page 11 000010 Report date 12/02/10




EBERLINE ANALYTICAL/RICHMOND
’ SAMPLE DELIVERY GROUP K2489

7735-002 : , J1CDRS
DATA SHEET '
SDG 7735 Client/Case no Hanford SDG_K2489
Contact N.Joseph Verville Contract No. SOOW235A00
Lab sample id $011055-02 Client sample id J1CDR5
Dept sample id 7735-002 Location/Matrix 100-K-78 SOLID
Received 11/10/10 Collected/Weight 11/05/10 10:10 1148 ¢
% solids _98.0 Custody/SAF No RC-029-095 RC-029
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 -1.37 2.3 4.14  10.0 30 H
Carbon 14 14762-75-5 1.25 0.42 0.668 1.00 :;’ C
Nickel 63 13981-37-8 0.453 1.6 2.76 30.0 U NI_L
Total Strontium SR-RAD 0.007 0.12 0.246 1.00 U SR
Uranium 233/234 U-233/234 0.380 0.22 0.207 1.00 U
Uranium 235 15117-96-1 0.033 0.066 0.251 1.00 U U
Uranium 238 U-238 0.271 0.16 0.207 1.00 U
Plutonium 238 13981-16-3 0.048 0.19 0.370 1.00 U PU
Plutonium 239/240 PU-239/240 0 0.097 0.370 1.00 U PU
Potassium 40 13966-00-2 12.5 1.2 0.429 GAM
Cobalt 60 10188-40-0 U 0.053 0.050 u GAM
Cesium 137 10045-97-3 U 0.063 0.100 U GAM
Radium 226 13982-63-3 0.379 0.12 0.119 0.100 GAM
Radium 228 15262-20-1 0.640 0.29 0.256 0.200 GAM
Europium 152 14683-23-9 u 0.164 0.100 U GAM
Buropium 154 15585-10-1 U 0.181 0.100 U GAM
Buropium 155 14391-16-3 U 0.187 0.100 of GAM
Thorium 228 14274-82-9 0.421 0.090 0.087 GAM
Thorium 232 TH-232 0.640 0.29 0.256 GAM
Uranium 235 15117-96-1 U 0.524 6) GAM
Uranium 238 U-238 ' u 7.29 U GAM
Americium 241 14596-10-2 U 0.272 U GAM
¥ o
Remaining Sites Confirmation Sampling - Soil Full \F{
Protocol }7/
Lab id EBRLNE
Protocol Hanfordl
DATA SHEETS Version Ver 1.0
Page 2 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 12 000011 Report date 12/02/10




EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K2489

7735-003 J1CDR6
DATA SEHEEBT
SDG 7735 Client/Case no Hanford SDG_X2489
Contact N.Joseph Verville Contract No. SQ0W235A00
Lab sample id §011055-03 Client sample id J1CDR6
Dept sample id 7735-003 Location/Matrix 100-K-78 SOLID
Received 11/10/10 Collected/Weight 11/05/10 10:15 1158 g
% solids _98.2 Custody/SAF No RC-029-095 RC-029
RESULT 20 ERR MDA RDL QUALI ~
ANALYTE QAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 ~-1.15 2.3 3.98 10.0 U 3/ H
Carbon 14 14762-75-5 1.45 0.42 0.671 1.00 ty c
Nickel 63 13981-37-8 1.47 1.8 2.92 30.0 U NI_L
~Total Strontium SR-RAD 0.011 0.22 0.441 1.00 U SR
Uranium 233/234 U-233/234 0.424 0.26 0.250 1.00 U
Uranium 235 15117-96-1 0 0.079 0.302 1.00 9) U
Uranium 238 U-238 0.555 0.27 0.250 1.00 [#)
Plutonium 238 13981-16-3 0.150 0.20 0.383 1.00 u PU
Plutonium 239/240 PU-239/240 0.200 0.20 0.383 1.00 U PU
Potassium 40 13966-00-2 11.8 1.7 0.845 GAM
Cobalt 60 10198-40-0 U 0.092 0.050 U GAM
Cesium 137 10045-97-3 U 0.075 0.100 U GAM
Radium 226 13982~-63-3 0.380 0.16 0.172 0.100 GAM
Radium 228 15262-20-1 0.626 0.39 0.388 0.200 GAM
Buropium 152 14683-23-9 U 0.193 0.100 U GAM
Europium 154 15585-10-1 U 0.271 0.100 U GAM
Europium 155 14391-16-3 U 0.174 0.100 U GAM
Thorium 228 14274-82-9 0.573 0.089 0.091 GAM
Thorium 232 TH-232 0.626 0.39 0.388 GAM
Uranium 235 15117-96-1 U 0.351 U GAM
Uranium 238 U-238 U 12.0 U GAM
Americium 241 14596-10-2 U 0.341 g GAM
Remaining Sites Confirmation Sampling - Soil Full \‘Q\ﬁ9
Protocol ,2’
Lab id EBRLNE
Protocel Hanfordil
DATA SHEETS Version Ver 1.0
Page 3 Form DVD-DS
SUMMARY DATA SECTION g version 3.06
Page 13 ()()()()»1‘: Report date 12/02/10




EBERLINE ANALYT ICAL/RICHMOND
SAMPLE DELIVERY GROUP K2489

7735-004 J1CN20
DATA SHEET
SDG 7735 Client/Case no Hanford SDG_K2489
Contact N.Joseph Verville Contract No. S00W235A00
Lab sample id 8011055-04 Client sample id J1CN20
Dept sample id 7735-004 Location/Matrix 100-K-78 SOLID
Received 11/10/10 Collected/Weight 11/05/10 09:15 1445 g
¥ solids _97.1 Custody/SAF No RC-029-097 RC-029
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST
Tritium 10028-17-8 -1.53 2.2 3.96 10.0 U'S’ H
Carbon 14 14762-75-5 1.48 0.48 0.765 1.00 :Y C
Nickel 63 13981-37-8 1.56 2.4 4.08 30.0 U NI L
Total Strontium SR-RAD 0.118 0.21 0.337 1.00 U SR
Uranium 233/234 U-233/234 0.819 0.35 0.216 1.00 U
Uranium 235 15117-96-1 0.239 0.21 0.262 1.00 U U
Uranium 238 U-238 0.932 0.35 0.216 1.00 U
Plutonium 238 13981-16-3 0 0.078 0.297 1.00 U PU
Plutonium 239/240 PU-239/240 0.039 0.078 0.297 1.00 U PU
Potassium 40 13966-00-2 1l4.6 0.60 0.262 GAM
Cobalt 60 10198-40-0 U 0.030 0.05¢0 U GAM
Cesium 137 10045-97-3 U 0.026 0.100 U GAM
Radium 228 13982-63-3 0.582 0.058 0.055 0.100 GAM
Radium 228 15262-20-1 0.905 0.12 0.122 0.200 GAM
Europium 152 14683-23-9 U 0.072 0.100 6] GAM
Buropium 154 15585-10-1 U 0.093 0.100 U GAM
Europium 155 14391-16-3 U 0.098 0.100 U GAM
Thorium 228 14274-82-9 0.922 0.037 0.033 GAM
Thorium 232 TH-232 0.905 0.12 0.122 GAM
Uranium 235 15117-96-1 u 0.148 u GAM
Uranium 238 U-238 U 3.36 6] GAM
Americium 241 14596-10-2 U 0.216 U GAM
2"
Remaining Sites Confirmation Sampling - Soil Full 'L\(q
Protocol \
Lab id EBRLNE
Protocol Hanfordi
DATA SHEETS Version Ver 1.0
Page 4 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 14 000013 Report date 12/02/10




EBERLINE
’ SAMPLE DELIVERY GROUP K2489

ANALYTICAL/RICHMOND

7735-005 J1CN21
DATA SHEBT
SDG 7735 Client/Case no Hanford SDG_K2489
Contact N.Joseph Verville Contract No. SOQW235A00
Lab sample id S011055-05 Client sample id J1CN21
Dept sample id 7735-00S Location/Matrix 100-XK-78 SOLID
Received 11/10/10 Collected/Weight 11/05/10 09:35 1384 g
% solids _98.4 Custody/SAF No RC-029-097 RC-029
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g {COUNT) pCi/g pCi/g FIERS TEST
_—
Tritium 10028-17-8 -1.44 2.4 4.20 10.0 u J H
Carbon 14 14762-75-5 1.32 0.41 0.646 1.00 ;r Cc
Nickel 63 13981-37-8 0.566 1.5 2.589 30.0 U NI_L
Total Strontium SR-RAD -0.086 0.14 0.322 1.00 U SR
Uranium 233/234 U-233/234 0.843 0.32 0.201 1.00 j¢)
Uranium 235 15117-96-1 0.032 0.064 0.244 1.00 g 9]
Uranium 238 U-238 0.632 0.27 0.201 1.00 U
Plutonium 238 13981-16-3 0 0.10 0.384 1.00 U PU
Plutonium 239/240 PU-239/240 0 0.10 0.384 1.00 U PU
Potassium 40 13965-00-2 13.4 0.60 0.240 GAM
Cobalt 60 10198-40-0 U 0.026 0.050 U GAM
Cesium 137 10045-97-3 u 0.024 0.100 U GAM
Radium 226 13982-63-3 0.369 0.044 0.040 0.100 GAM
Radium 228 15262-20-1 0.692 0.1% 0.107 0.200 GAM
Europium 152 14683-23-9 u 0.056 0.100 U GAM
Europium 154 15585-10-1 U 0.081 0.100 U GAM
Europium 155 14391-16-3 U 0.063 0.100 u GAM
Thorium 228 14274-82-9 0.569 0.033 0.028 GAM
Thorium 232 TH-232 0.692 0.11 0.107 GAM
Uranium 235 15117-96-1 U 0.144 u GAM
Uranjium 238 U-238 o) 2.94 o GAM
Americium 241 14596-10-2 U 0.037 U GAM
't \W\‘D
Remaining Sites Confirmation Sampling - Soil Full {‘)
Protocol
Lab id EBRLNE
Protocol Hanfordl
DATA SHEETS Version Ver 1.0
Page 5 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 15 000 014 Report date 12/02/10




Appendix 4

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

W.0. No. S0-11-055-7735 SDG K2489
Case Narrative Page 1 of 2
1.0 GENERAL

Washington Closure Hanford (WCH) Sample Delivery Group K2489 was éomposed of
five solid (soil) samples designated under SAF No. RC-028 with a Project Designation of;
Remaining Sites Confirmation Sampling - Soil Full Protocol

The samples were received as stated on the Chain-of-Custody document. Any
discrepancies are noted on the Eberline Analytical Sample Receipt Checklist. The
results were transmitted to WCH via e-mail on December 2, 2010.

2.0 ANALYSIS NOTES

2.1 Tritium Analysis

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

No problems were encountered during the course of the analyses.
2.3 Nickel-63 Analysis |

No problems were encountered during the course of the analyses.
24 Total Strontium Analysis

No problems were encountered during the course of the analyses.
2.5  Isotopic Uranium Analysis

No problems were encountered during the course of the analyses.
2.6 Isotopic Plutonium Analysis

No problems were encountered during the course of the analyses.
27 Gamma Spectrdscopy

No problems were encountered during the course of the analyses.
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Eberline Services Washington Closure Hanford

W.O. No. S0-11-055-7735 SDG K2489
Case Narrative i} Page 2 of 2

3.0 Case Narrative Certification Statement

“1 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.”

AL, 2]z [0
N. Joseph Vérville Date
Client Services Manager
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Appendix 5

Data Validation Supporting Documentation
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Appendix 6

Additional Documentation Requested by Client
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RADIOCHEMICAL DATA VALIDATION CHECKLIST

APPENDIX A

VALIDATION 7ﬁa

LEVEL: A B ( C ) D E

PROJECT: /00 ~ 1< -7¢ DATA PACKAGE: & L9<T

VALIDATOR: & (B T LAB: € | DATE: [2li1le

| SDG: K 2{g9
_ _ ANALYSES PERFORMED r
e [pren ey T{GeT
g xc-ty ni-63
SAMPLES/MATRIX
Threpay J(cDls JWDRU  JiC pw2o  Jlcwuz
Sot {

1. COMPIELENESS ...cuvenviurerrrierrereerienriasasiaeseessnesereseesesssersssessessrasssassnsasevassesnsnsssossssnessgossnssens O NA
Technical verification forms present?........cceeceeecerecererrereressiesnsrsessssssereresns Yes\NoNN/A
Comments:
2. Initial Calibration (Levels D, E) ..cvcvvviirioerieeieeeerieec e s seesaessscssesassseesssenns ?ésN/A
Instruments/detectors Calibrated?.........cocvvvveieevrveneeriiecreereneseesressrsee e seessernessesesesnsens Yes No N/A
Initial calibration 8CCEPLADIE? ........ccvvveeiiiriiie et ereree e s sresnene b rnssarees Yes No N/A
Standards NIST traceable?..........cou v viciinevccerirereiesessenessrsseesesssssesessesssssesenes Yes No N/A
Standards Expired? ........ccccecevemrnnnen..e. Etereetrerereerereaseareeaetereateteteaesase et et teanassarastebesaen Yes No N/A
Calculation check acceptable? .........cvccveiieerciircrce e ses e ssanrans Yes No N/A

Comments:
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3. Continuing Calibration (Levels D, E) \F\N/A

Calibration checked within required freqUency? ........oovomreveviererereereierrannns rreesernnas Yes No N/A
Calibration check acceptable?.........c.ccoovvevvrirviereeeieninnnnns bt sttt sass s s Yes No N/A
Calibration check standards traceable?.............cvveerereceiercrereinieeinessresreseesssssessenens Yes No N/A
Calibration check standards €Xpired? ......coceveeereereeereriernreseeirnesesssseneeesesessissassnens Yes No N/A
Calculation check acceptable?............. ettt sttt e e s et e b e s e e saesrn b nesase st e e bt snt Yes No N/A
Comments:

4. Background Counts (Levels D, E)..c.ooouviieieeinricrernere e crscesssessee e esesasasessens B N/A
Background Counts checked within required frequency? .........cooveceerevrerneeesrerenecnns Yes No N/A
Background Counts acceptable? ...........cvuvevvrireinecineerirreriesssserssniseesesseeens rrrerrenenes Yes No N/A
Calculation check acceptable? ........ouvvmereerrinerrrrrerssriesseressessssssssssssssssssssssssssasnnnes Yes No N/A
Comments: '

000023



Method blank analyzed within required frequency?.....cvvivveimieeniniecinnioncnnn @ o N/A
Method blank results acCeptable?.......covicveiierrinenriereeinininsrerisieriesrsne s @ No N/A
Analytes detected in method bIAnk? ..., Ye N/A
Field blank(s) analyzed? ........c.ccovemieriiennneiniisniiiniiensisie e sssssssnensssessesessessesses Yes

Field blank results acceptable? .........cvevemiineinieicnencinniini s ssenssessesssaenens Yes No
Analytes detected in field blank(s)?.......ccceievmuierinriimiinincnieien e Yes No D
Transcription/Calculation Errors? (Levels D, E).............. eerterriere st e saesraeee st essnsaas Yes No\lN/
Comments: MR~ T o RAL ho ©%

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) c.cocveveneveerceencnee. ON/A
LCS /BSS analyzed within required frequency? .......cccoovviernnenrisiennerncnnnnne. No N/A
LCS/BSS recoveries acceptable?.......cvcvimrrreeriercecniininmniniinniinisieenssessrssasses No
LCS/BSS traceable? (Levels D,E) ..cccicrivvinniininniininiiininessesessseseseeseenees Yes No
LCS/BSS expired? (Levels D,E).....cococciiiimiiiiieicnniee et Yes N
LCS/BSS levels correct? (Levels DLE) .ottt iaanes Yes No
Transcription/Calculation Errors? (Levels D, E}..ccoovveiviiivninniinrciennennes cevererennanes Yes No
Comments:

7. Chemical Carrier Recovery (Levels C, D, E) cocvverrrrininiinie e /A
Chemical carrier added? ......coccvererenrenriniinerceieniessrr s ee e e s essns Yes No N/A
Chemical recovery acceptable?......coovvviiicrieninnieerciee e et Yes No N/A
Chemical carrier traceable? (Levels D, E Y .ocovuivieminiee e Yes No N/A



Chemical carrier expired? (Levels D, E) vvvcvevceeieicerennneeiricene e snene Yes No N/A

Transcription/Calculation errors? (Levels D, E)......coceceeiicviereececirecereneeneae s e Yes No N/A
Comments: |

8. Tracer Recovery (Levels C, D, E ) oottt esve s vssn e snesanreees ON/A
Tracer added?..........cvoiiceeeecreee et ettt e es No N/A
Tracer recoVery acCeptable? .........covvieiieierernirereesrereet e e er e resersnresessesssetens No
Tracer traceable? (Levels D, E ) ouercrcceeeee v rassevaas s srsssssesess Yes N
Tracer expired? (Levels D, E)..ccovucvveeerieieceieecrceeeeeese sttt evae e ssess e ssas e Yes No
Transcription/Calculation errors? (Levels D, E).....oouvoroevcecnnicnineeccccnenineeeccnee Yes No
Comments:

9. Matrix Spikes (Levels C, D, E)eovrvrireeerieeieeeceereresestesss e servsnas e sressssessssesessesssseseaes O N/A
Matrix spike @nalyzed?..........oveiviiiiininincc s Yes N/A
Spike recoveries acCeptable? .........ccovviiieiieriieecrcc s e Yes No @
Spike source traceable? (Levels D, E) ....ooviiicieiiciceeece e emssseans Yes Na
Spike source expired? Levels D, E)...cu.vieieeieeicriiccee et eeseentseresnenenes Yes No
Transcription/Calculation Errors? (Levels D, E) .......oooveveieeereeicreeceereneeceveeecevvennes Yes No
Comments: no MS — J a8 - A~L3
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10. Duplicates (Levels C, D, E) ...ccvvuiivvererinnrinrercresrrerioriesnesiesiessesessesssssessesesssssesesssesssnesesns ON/A

Duplicates Analyzed at required frequUency? ......ccccevverceererimreerccrccrervsccniens oo ene %No N/A
RPD Values AcCeptable?.........covviiererineeeeneneerecineeeneneeneee e sivesseisesesssasssnsnsesaesd No
Transcription/Calculation Errors? (Levels D, E) .covvecvveviiiicieceic s Yes No%j:
Comments:

11. Field QC Samples (Levels C, D E).uuieiciniiciniiinciiinciinieeniniesenssrsnienssssssasesnens

Field duplicate sample(s) analyzed? .........ocveeeiriicvcsenicrncnccniiiiniiinnned

Field duplicate RPD values acceptable? .........coervcivereniniinenninniiscenininrisisnsenes

Field split sample(s) analyzed?......ccereirercrcnriericnerericiesenissesiesenressassnessassassasneses Ye{@ N/A
Field split RPD values acceptable?...........coooevuiimrriinitiiieee v Yes No@
Performance audit sample(s) analyzed?.........ccccovveeeenierivcennnnnircece e, Yes N/A
Performance audit sample results acceptable?..........oovvvirneriiiininnnninencnnenenn Yes No@A
Comments: RS l L | ho FS or PA<

12. Holding Times (All levels)

Are sample holding times acceptable?........ccocceeiiiiiiinccricininn s o N/A

Comments:

0000%6



13. Results and Detection Limits (Al LEVELS )......c.ouvveuvivieiririieieeeeeiereeereseeessssserssesesasssseens ON/A
Results reported for all required sample analyses?........... et e No
Results supported in raw data?(Levels D, E)......c.cocoeevevvvmvierernimcnenirerereeneeceeecersneeens Yes No
Results Acceptable? (LeVEIS D, E) ..vuveeeeieeceeeeee e eeasevee s eseesenes Yes No
Transcription/Calculation errors? (Levels D, E).....covieiveuieeiieinciiecseeseeeeereeeesesens Yes N
MDA's meet required detection limits’? ....................................................................... Ye@ N/A
Transcription/calculation errors? (Levels D, E).......ooviuiuirevrieririeenncereeneneeseeceseenes Yes No @
Comments: 1 \ O QL
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K2489.

7735-007 Method Blank
METHOD BLANK
SDG 7735 Client/Case no Hanford SDG_K2489
Contact N.Joseph Verville Contract No. SOO0W235A00
Lab sample id $011055-07 Client sample id Method Blank .
Dept sample id 7735-007 Material/Matrix SOLID
SAF No RC-029
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g  (COUNT) PCi/g pCi/g FIERS TEST
Tritium 10028-17-8 -0.434 2.3 3.94 10.0 U H
Carbon 14 14762-75~5 0.392 0.45 0.738 1.00 U c
Nickel 63 13981-37-8 -0.650 1.6 2.80 30.0 &) NI L
Total Strontium SR~RAD 0.030 0.18 0.355 1.00 u SR
Uranium 233/234 U-233/234 0 0.064 0.246 1.00 U U
Uranium 235 15117-96-1 0 0.078 0.297 1.00 U U
Uranium 238 U-238 0 0.064 0.246 1.00 U U
Plutonium 238 13981-16-3 ~-0.050 0.20 0.479 1.00 U PO
Plutonium 239/240 PU-239/240 0.050 0.10 0.383 1.00 U PU
Potassium 40 13966-00-2 U 0.629 U GAM
Cobalt 60 10198-40-0 U 0.044 0.050 U GAM
Cesium 137 10045-97-3 u 0.035 0.100 U GAM
Radium 226 13982-63-3 o 0.090 0.100 U GAM
Radium 228 15262-20-1 U 0.176 0.200 U GAM
Buropium 152 14683-23-9 u 0.121 0.100 g GAM
Europium 154 15585-10~-1 U 0.105 0.100 U GAM
Europium 155 14391-16-3 U 0.101 0.100 g GAM
Thorium 228 14274-82-9 u 0.062 U GAM
Thorium 232 TH-232 U 0.176 U GAM
Uranium 235 15117-96-1 U 0.202 U GAM
Uranium 238 U-238 U 5.74 U GAM
Americium 241 14596-10-2 u 0.117 U GAM
QC-BLANK #75983
Lab id EBRINE
Protocol Hanfordl
METHOD BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION ] Version 3.06
Page 8 000028 Report date 12/02/10




EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K2489

7735-006 Lab Control Sample
LAB CONTROL SAMPLE
SDG 7735 Client/Case no Hanford SDG_K2489
contact N.Jogeph Verville Contract No., SOQW235A00
Lab sample id $011055-06 Client sample id Lab Control Sample
Dept sample id 7735-006 Material/Matrix SOL1D

SAF No RC-023

RESULT 20 ERR MDA RDL QUALI- ADDED 20 ERR REC 30 LMTS PROTOCOL
ANALYTE pCi/g  (COUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g % (TOTAL) LIMITS
Tricium 130 5.8 3.79 10.0 H 143 5.7 91 84-116 80-120
Carbon 14 1020 31 6.69 1.00 c 1060 42 26 84-116 80-120
Nickel 63 203 5.9 2.88 30.0 NI_L| 218 8.7 93 83-117 80-120
Total Strontium 8.92 0.53 0.236 1.00 SR 8.79 0.35 102 81-119 80-120
Uranium 233/234 9.63 1.3 0.694 1.00 s} 9.28 0.37 104 75-125 80-120
Uranium 235 8.26 1.2 0.222 1.00 7.54 0.30 110 72-128 80-120
Uranium 238 10.1 1.3 0.663 1.00 U 10.1 0.40 100 76-124 80-120
Plutonium 233 11.4 1.8 0.338 1.00 Py 11.5 .46 99 73-127 80-120
plutonium 239/240 12.0 1.8 0.338 1.00 PU 13.2 0.53 91 76-124 80-120
Ccobalt 60 1.13 0.11 9.077 0.050 GAM | 1.16 0.046 97 81-119 80-120
Cesium 137 1.28 0.093 0.060 0.100 GAM | 1.23 0.049 104 83-117 80-120

QC-1LCS #75982

LAB CONTROL SAMPLES
page 1
SUMMARY DATA SECTION
Page 9
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Lab id EBRLNE

pProtocol Hanforgdl

Version ver 1.9
Form DVD-LCS

Version :.06

e

Report date 12/02/10




EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K2489

7735-008 J1CDR4
DUPLICATE
SDG 7735 Client/Case no Hanford SDG_K2489
Contact N_.Jogeph Verville Contract No. S00W23S5A00
DUPLICATE ORIGINAL
Lab sample id $311055-08 Lab sample id $011055-01 Client sample id J1CDR4
Dept sample id 7735-008 Dept sample id 7735-001 Location/Matrix 100-K-78 SOLID
Received 11/10/10 Collected/Weight 11/05/10 09:55 1452 g
% solids _98.4 % solids _98.4 Custody/SAF No RC-029-039S RC-029
DUPLICATE 2¢ ERR MDA RDL QUALI - ORIGIRAL 2¢ ERR MDA QUALI- RPD 3o DER
ANALYTE pCi/g (COUNT) pci/g pCi/g FIERS TEST pCi/g (COUNT) pci/g FIERS % ToT a
Tritium 0.393 2.8 4.75 10.0 U -1.46 2.4 4.25 0] - 1.0
Carbon 14 1.22 0.42 0.678 1.00 ¢ 1.66 0.46 0.728 31 68 1.3
Nickel 63 0.815 2.1 3.51 30.0 NI_L -0.833 1.9 3.39 4] - 1.2
Total Strontium -0.058 0.10 0.230 1.00 SR -0.023 ¢.22 0.467 U - 0.3
Oranium 233/224 0.48S 0.23 0.218 1.60 U 0.656 0.28 0.209 3q 37 0.9
Uranium 235 o] 0.069 0,264 1.00 4] g 0.066 0.066 0.253 g - 1.4
Uranium 238 0.827 0.29 0.218 1.00 U 0.684 0.28 0.209 13 82 0.7
Plutonium 238 0.043 a.17 0.412 1.00 PO -0.034 0.067 0.257 U - 0.8
Plutonium 239/240 0 0.086 0.329 1.00 PO 0 0.067 0.257 U - 0
Potassium 40 14.3 0.48 0.179 GAM 14.0 c.68 0.256 2 17 ©.4
Cobalt 60 U 0.018 0.050 U GAM g 0.032 U - 0.8
Cesium 137 U 6.017 0.100 u GAM a 0.024 U - 0.3
Radium 226 0.440 0.034 0.028 0.100 GAM 0.452 0.062 0.056 3 28 0.3
Radium 228 0.676 0.10 0.995 0.200 GAM 0.689 0.14 0.134 2 41 0.1
Europium 152 U 0.048 0.100 U GAM o) a.068 8] - 0.5
Europium 154 u 0.062 0.100 U GAM o] 0.104 o] - 0.7
Buropium 155 0.071 0.100 U GAM ] 0.079 u - 0.2
Thorium 228 0.668 0.032 0.027 GAM 0.609 G.036 0.031 9 19 1.5
Thorium 232 0.676 0.20 0.095 GAM Cc.689 0.14 0.134 2 41 0.1
Uranium 235 $) 0.116 3] GAM U 0.160 U - c.4
Uranium 238 U 2.41 o] GAM U 3.85 g - 0.6
Americium 241 U 0.128 U GAM u 0.102 U - 0.3
QC-DUF#L 75984 Remaining Sites Confirmation Sampling - Soil Full
Protocol
Lab id EBRLNE
Protocol Hanfordl
DUPLICATES Version Vex 1.0
Page 1 Form DVD-DUP
SUMMARY DATA SECTTON Version 3.06
Page 10 000030 Report date 12/02/10




