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Subject: Inorganics - Data Package No. JP0O737-TAL

INTRODUCTION

This memo presents the results of data validation on Data Packagé No. JP0737
prepared by TestAmerica Laboratories (TAL). 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

J1TDT5 2/20/14 Soil C See note 1
J1TDT6 2/20/14 Soil C See note 1
J1TDT7 2/20/14 Soil C See note 1
J1TDT8 2/20/14 Soil C See note 1
J1TDT9 2/20/14 Soil C See note 1
J1TDVO 2/20/14 Soil C See note 1
J1TDV1 2/20/14 Soll C See note 1
J1TDV2 2/20/14 Soil C See note 1
J1TDV3 2/20/14 Soil C See note 1
J1TDV4 2/20/14 Soil C See note 1
J1TDV5 2/20/14 Soil C See note 1
J1TDV6 2/20/14 Soil C See note 1
J1TDV7 2/20/14 Soil C See note 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, September 2009). 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 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
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.

All preparation blank results were acceptable.

Field (Equipment) Blank

No field blanks were submitted for analysis.

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 75% to 125%. 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 74% and a sample result less than the IDL are qualified "UJ".
Samples with a recovery of greater than 125% or less than 74% and a sample result
greater than the IDL are qualified as estimates and flagged "J". Finally, for samples with
a recovery greater than 125% and a sample result less than the IDL, no qualification is
required.



Due to matrix spike recoveries outside QC limits, all antimony (57%) and silicon (22%)
results were qualified as estimates and flagged “J”.

Due to an LCS recovery outside QC limits (18%), all silicon 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. 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. : '

All laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J1TDV6/J1TDV7) was submitted for analysis. Field
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. JP0737 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:

e Due to matrix spike recoveries outside QC limits, all antimony (57%) and silicon
(22%) results were qualified as estimates and flagged “J".

e Due to an LCS recovery outside QC limits (18%), all silicon 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. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.



Appendix 1

Glossary of Data Reporting Qualifiers



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).



Appendix 2

Summary of Data Qualification



INORGANIC DATA QUALIFICATION SUMMARY*

SDG: JP0737 REVIEWER: | Project: 100-D-100 PAGE_1 OF1
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED | REASON

Antimony J All MS recovery

Silicon

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.



Appendix 3

Annotated Laboratory Reports



Client: Washington Closure Hanford

Analytical Data

Job Number: 280-52438-1
Sdg Number: JP0737

Client Sample ID: J1TDTS
Lab Sample ID: 280-52438-1 Date Sampled: 02/20/2014 1131
Client Matrix: Solid % Moisture: 27 Date Received: 02/25/2014 0945
_ 6010B Metals (ICP)
Analysis Method: 60108 Analysis Batch: 280-214709 Instrument ID: MT_025
Prep Method: 3050B Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Initial Weight/Volume: 103 g
Analysis Date: 02/26/2014 1950 Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338
Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier MDL RL
Aluminum 3870 X 15 5.0
Antimony 0.38 u ¥ 0.38 0.60
Arsenic 1.6 0.66 . 1.0
Barium 47.9 X 0.076 0.50
Beryllium 0.033 u 0.033 0.20
Boron 0.98 UN 0.98 20
Cadmium 0.075 B 0.041 0.20
Calcium 5910 X 14.1 499
Chromium 36 X 0.058 0.20
Cobalt 74 X 0.10 1.0
Copper 12.7 X 0.22 1.0
Iron 22200 X 3.8 5.0
Lead 23 0.27 0.50
Magnesium 3560 X 37 19.9
Manganese 244 X 0.10 1.0
Molybdenum 0.26 U 0.26 20
Nickel 54 M 0.12 4.0
Potassium 384 40.9 299
Selenium 0.86 U — 0.86 1.0
Silicon 91.3 ) 5.6 10
Silver 0.16 U 0.16 0.20
Sodium 227 58.8 120
Vanadium 55.3 X 0.094 2.0
Zinc 384 X 0.40 1.0

TestAmerica Denver

Page 10 of 48
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Client. Washington Closure Hanford

Analytical Data

Job Number: 280-52438-1
Sdg Number: JP0737

Client Sample ID: J1TDT6
Lab Sample ID: 280-52438-2 Date Sampled: 02/20/2014 1126
Client Matrix: Solid % Moisture: 22 Date Received: 02/25/2014 0945
6010B Metals (ICP)
Analysis Method: 6010B Analysis Batch: 280-214709 Instrument ID: MT_025
Prep Method: 3050B Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Initial Weight/Volume: 110 g
Analysis Date: 02/26/2014 2000 Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338
Analyte Drywt Corrected: Y Result (mg/Kg) Qualifier MDL RL
Aluminum 4050 X — 1.4 46
Antimony 0.35 V) 0.35 0.56
Arsenic 1.6 0.61 0.93
Barium 61.8 X 0.071 0.46
Beryllium 0.031 U 0.031 0.19
Boron 0.91 U 0.91 1.9
Cadmium 0.082 B 0.038 0.19
Calcium 6550 X 131 46.5
Chromium 35 X 0.054 0.19
Cobalt 7.8 X 0.093 0.93
Copper 12.7 X 0.20 0.93
Iron 23000 X 35 46
Lead 23 0.25 0.46
Magnesium 3790 X 34 18.6
Manganese 248 X 0.093 0.93
Molybdenum 0.24 ) 0.24 1.9
Nickel 6.9 0.1 37
Potassium 410 38.1 279
Selenium 0.80 U 0.80 0.93
Silicon 85.3 j 53 9.3
Silver 0.15 u 0.15 0.19
Sodium 306 54.8 112
Vanadium 59.0 X 0.087 1.9
Zinc 36.6 X 0.37 0.93

TestAmerica Denver
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Client: Washington Closure Hanford

Analytical Data

Job Number: 280-52438-1
Sdg Number: JP0O737

Client Sample ID: JITDT7
Lab Sample ID: 280-52438-3 Date Sampled: 02/20/2014 1120
Client Matrix: Solid % Moisture: 9.6 Date Received: 02/25/2014 0945
6010B Metals (ICP)
Analysis Method: 6010B Analysis Batch: 280-214709 Instrument ID: MT_025
Prep Method: 30508 Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Initial Weight/Volume: 114 g
Analysis Date: 02/26/2014 2002 Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338
Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier MDL RL
Aluminum 7220 15 49
Antimony 0.37 ul 0.37 0.58
Arsenic 3.9 0.64 0.97
Barium 85.0 X 0.074 0.49
Beryllium 0.13 B 0.032 0.19
Boron 0.95 U 0.95 19
Cadmium 0.17 B 0.040 0.19
Calcium 10900 X 13.7 48.5
Chromium 104 X 0.056 0.19
Cobalt 7.7 X 0.097 0.97
Copper 15.8 X 0.21 0.97
Iron 21500 X 3.7 49
Lead 6.4 0.26 0.49
Magnesium 4140 X 3.6 19.4
Manganese 284 X 0.097 0.97
Molybdenum 0.33 B 0.25 1.9
Nickel 13.0 0.12 3.9
Potassium 1040 39.8 291
Selenium 0.83 U 0.83 0.97
Silicon 161 3 55 9.7
Silver 0.16 U 0.16 0.19
Sodium 205 57.2 116
Vanadium 55.1 X 0.091 19
Zinc 40.1 X 0.39 0.97

TestAmerica Denver
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Client: Washington Closure Hanford

Analytical Data

Job Number: 280-52438-1
Sdg Number: JP0737

Client Sample ID: J1TDT8
Lab Sample ID: 280-52438-4 Date Sampled: 02/20/2014 1111
Client Matrix: Solid % Moisture: 43 Date Received: 02/25/2014 0945
6010B Metals (ICP)
Analysis Method:  6010B Analysis Batch: 280-214709 Instrument ID: MT_025
Prep Method: 3050B Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Initial Weight/Volume: 1.00 g
Analysis Date: 02/26/2014 2005 Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338
Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier MDL RL
Aluminum 5510 X 1.6 5.2
Antimony 0.40 U :g 0.40 0.63
Arsenic 26 0.69 1.0
Barium 76.8 X 0.079 0.52
Beryllium 0.034 U 0.034 0.21
Boron 1.0 u 1.0 21
Cadmium 0.12 B 0.043 0.21
Calcium 6860 X 14.7 52.2
Chromium 8.9 X 0.061 0.21
Cobalt 7.8 X 0.10 1.0
Copper 156.3 X 0.23 1.0
Iron 22100 X 4.0 52
Lead 44 0.28 0.52
Magnesium 4190 X 3.9 20.9
Manganese 308 X 0.10 1.0
Molybdenum 0.28 B 0.27 21
Nickel 11.9 0.13 42
Potassium 775 42.8 313
Selenium 0.90 U~ 0.90 1.0
Silicon 175 A 5.9 10.4
Silver 0.17 U 0.17 0.21
Sodium 215 61.6 125
Vanadium 55.3 X 0.098 21
Zinc 38.9 X 0.42 1.0

TestAmerica Denver
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Client: Washington Closure Hanford

Analytical Data

Job Number: 280-52438-1
Sdg Number: JP0737

Client Sample ID: JITDT9
Lab Sample ID: 280-52438-5 Date Sampled: 02/20/2014 1107
Client Matrix: Solid % Moisture: 46 Date Received: 02/25/2014 0945
6010B Metals (ICP)
Analysis Method: 6010B Analysis Batch: 280-214709 Instrument 1D: MT_025
Prep Method: 30508 Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Initial Weight/VVolume: 1.00 g
Analysis Date: 02/26/2014 2017 Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338
Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier MDL RL
Aluminum 5810 X 1.6 52
Antimony 0.40 U T 0.40 0.63
Arsenic 24 0.69 1.0
Barium 733 X 0.080 0.52
Beryllium 0.061 B 0.035 0.21
Boron 1.0 U 1.0 21
Cadmium 0.12 B 0.043 0.21
Calcium 8210 X 14.8 52.4
Chromium 9.0 X 0.061 0.21
Cobalt 6.2 X 0.10 1.0
Copper 11.6 X 0.23 1.0
Iron 18000 X 4.0 5.2
Lead 4.6 0.28 0.52
Magnesium 3620 X 39 21.0
Manganese 292 X 0.10 1.0
Molybdenum 0.27 U 0.27 21
Nickel 11.4 0.13 4.2
Potassium 894 43.0 315
Selenium 0.90 V) 0.90 1.0
Silicon 135 3 5.9 10.5
Silver 0.17 U 0.17 0.21
Sodium 185 61.9 126
Vanadium 471 X 0.099 21
Zinc 346 X 0.42 1.0

TestAmerica Denver
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Analytical Data

Client. Washington Closure Hanford Job Number: 280-52438-1
Sdg Number: JP0737

Client Sample ID: J1TDVO

Lab Sample ID: 280-52438-6 Date Sampled: 02/20/2014 1152

Client Matrix: Solid % Moisture: 14 Date Received: 02/25/2014 0945

6010B Metals (ICP)

Analysis Method: 60108 Analysis Batch: 280-214709 Instrument 1D: MT_025

Prep Method: 30508 Prep Batch: 280-214449 Lab File ID: 25a022614.asc

Dilution: 1.0 Initial Weight/Volume: 1.08 g

Analysis Date: 02/26/2014 2019 Final Weight/Volume: 100 mL

Prep Date: 02/25/2014 1338

Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier MDL RL

Aluminum 5900 X 1.5 47

Antimony 0.36 u X 0.36 0.56

Arsenic 24 0.62 0.94

Barium 51.8 X 0.071 0.47

Beryllium 0.13 B 0.031 0.19

Boron 0.92 8] 0.92 19

Cadmium 0.1 B 0.039 0.19

Calcium 6890 X 13.2 47.0

Chromium 11.6 X 0.054 0.19

Cobalt 4.1 X 0.094 0.94

Copper 9.6 X 0.20 0.94

Iron 11200 X 3.6 4.7

Lead 3.0 0.25 0.47

Magnesium ’ 4090 X 3.5 18.8

Manganese 183 X 0.094 0.94

Molybdenum 0.24 U 0.24 1.9

Nickel 149 0.12 3.8

Potassium 1030 38.5 282

Selenium 0.81 U 0.81 0.94

Silicon 150 J 53 9.4

Silver 0.15 U 0.15 0.19

Sodium 116 55.4 113

Vanadium 238 X 0.088 19

Zinc 25.7 X 0.37 0.94

TestAmerica Denver Page 15 of 48
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Client. Washington Closure Hanford

Analytical Data

Job Number: 280-52438-1
Sdg Number: JP0737

Client Sample ID: J1ITDVA
Lab Sample ID: 280-52438-7 Date Sampled: 02/20/2014 1313
Client Matrix: Solid % Moisture: 29 Date Received: 02/25/2014 0945
6010B Metals (ICP)
Analysis Method: 6010B Analysis Batch: 280-214709 Instrument ID: MT_025
Prep Method: 30508 Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Initial Weight/Volume: 104 g
Analysis Date: 02/26/2014 2021 Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338
Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier MDL RL
Aluminum 4190 — 1.5 5.0
Antimony 0.38 U ) 0.38 0.59
Arsenic 1.3 0.65 0.99
Barium 439 X 0.075 0.50
Beryllium 0.071 B 0.033 0.20
Boron 0.97 U 0.97 20
Cadmium 0.080 B 0.041 0.20
Calcium 3080 X 14.0 495
Chromium 8.9 X 0.057 0.20
Cobalt 44 X 0.099 0.99
Copper 10.6 X 0.21 0.99
Iron 11700 X 3.8 5.0
Lead 26 0.27 0.50
Magnesium 3380 X 37 19.8
Manganese 183 X 0.099 0.99
Molybdenum 0.26 U 0.26 20
Nickel 13.0 0.12 4.0
Potassium 608 40.6 297
Selenium 0.85 U 0.85 0.99
Silicon 95.7 3/ 5.6 9.9
Silver 0.16 u 0.16 0.20
Sodium 138 58.4 119
Vanadium 26.2 X 0.093 20
Zinc 23.3 X 0.39 0.99

TestAmerica Denver
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Client: Washington Closure Hanford

Analytical Data

Job Number: 280-52438-1
Sdg Number: JP0737

Client Sample ID: J1TDV2
Lab Sample ID: 280-52438-8 Date Sampled: 02/20/2014 1036
Client Matrix: Solid % Moisture: 248 Date Received: 02/25/2014 0945
6010B Metals (ICP)
Analysis Method: 6010B Analysis Batch: 280-214709 Instrument ID: MT_025
Prep Method: 30508 Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Initial Weight/Volume: 101 g
Analysis Date: 02/26/2014 2024 Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338
Analyte Drywt Corrected: Y Result (mg/Kg) Qualifier MDL RL
Aluminum 5340 X = 1.6 5.1
Antimony 0.39 U A 0.39 0.61
Arsenic 23 0.67 1.0
Barium 61.3 X 0.077 0.51
Beryllium 0.035 B 0.033 0.20
Boron 0.99 U 0.99 2.0
Cadmium 0.1 B 0.042 0.20
Calcium 7350 X 14.3 50.8
Chromium 79 X 0.059 0.20
Cobalt 58 X 0.10 1.0
Copper 11.0 X 0.22 1.0
Iron 17200 X 3.9 51
Lead 3.7 0.27 0.51
Magnesium 3930 X 38 20.3
Manganese 248 X 0.10 1.0
Molybdenum 0.26 u 0.26 20
Nickel 9.4 0.12 4.1
Potassium 832 41.6 305
Selenium 0.87 u 0.87 1.0
Silicon 164 T 5.7 10.2
Silver 0.16 U 0.16 0.20
Sodium 173 59.9 122
Vanadium 417 X 0.095 20
Zinc 323 X 0.40 1.0

TestAmerica Denver
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Client: Washington Closure Hanford

Analytical Data

Job Number: 280-52438-1
- Sdg Number: JP0737

Client Sample ID: J1TDV3
Lab Sample ID: 280-52438-9 Date Sampled: 02/20/2014 1033
Client Matrix: Solid % Moisture: 28 Date Received: 02/25/2014 0945
6010B Metals (ICP)
Analysis Method: 6010B - Analysis Batch: 280-214709 Instrument ID: MT_025
Prep Method: 3050B Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Initial Weight/Volume: 103 g
Analysis Date: 02/26/2014 2026 Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338
Analyte Drywt Corrected: Y Result (mg/Kg) Qualifier MDL RL
Aluminum 3710 X 1.5 5.0
Antimony 0.38 ul 0.38 0.60
Arsenic 1.7 0.66 1.0
Barium 63.4 X 0.076 0.50
Beryllium 0.033 U 0.033 0.20
Boron .0.98 U 0.98 2.0
Cadmium 0.11 B 0.041 0.20
Calcium 8410 X 14.1 49.9
Chromium 3.0 X 0.058 0.20
Cobalt 7.6 X 0.10 1.0
Copper 12.3 X 0.22 1.0
Iron 22200 X 38 5.0
Lead 1.9 0.27 0.50
Magnesium 3480 X 37 20.0
Manganese 247 X 0.10 1.0
Molybdenum 0.26 U 0.26 2.0
Nickel 5.3 0.12 4.0
Potassium 436 40.9 300
Selenium 0.86 u 0.86 1.0
Silicon 112 3/ 5.7 10
Silver 0.16 U 0.16 0.20
Sodium 276 58.9 120
Vanadium 53.8 X 0.094 2.0
Zinc 36.4 X 0.40 1.0

TestAmerica Denver

Page 18 of 48

18

' glef



Analytical Data

Client. Washington Closure Hanford Job Number: 280-52438-1
Sdg Number: JP0737
Client Sample ID: J1TDV4
Lab Sample ID: 280-52438-10 Date Sampled: 02/20/2014 1156
Client Matrix: Solid : % Moisture: 31 Date Received: 02/25/2014 0945
6010B Metals (ICP)
Analysis Method: 6010B Analysis Batch: 280-214709 Instrument ID: MT_025
Prep Method: 30508 Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Initial Weight/Volume: 114 g
Analysis Date: 02/26/2014 2029 Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338 '
Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier MDL RL
Aluminum 4810 X 14 4.5
Antimony 0.34 u ’3’ 0.34 0.54
Arsenic 23 0.60 0.91
Barium 63.7 X 0.069 0.45
Beryllium 0.084 B 0.030 0.18
Boron 0.89 U 0.89 1.8
Cadmium 0.13 B 0.037 0.18
Calcium 6800 X 12.8 45.3
Chromium 8.5 X 0.053 0.18
Cobalt 6.4 X 0.091 0.91
Copper 9.7 X 0.20 0.91
Iron 16100 X 34 45
Lead 36 0.24 0.45
Magnesium 3380 X 33 18.1
Manganese 265 X 0.091 0.91
Molybdenum 0.24 u 0.24 1.8
Nickel 10.7 0.11 36
Potassium 690 371 272
Selenium 0.78 U 0.78 0.91
Silicon 120 Ay 5.1 9.1
Silver 0.14 U 0.14 0.18
Sodium 134 53.4 109
Vanadium 38.1 X 0.085 1.8
Zinc 28.9 X 0.36 0.91
J/ML\ 1%\ H
TestAmerica Denver Page 19 of 48
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Client. Washington Closure Hanford

Client Sample ID: J1TDVS

Analytical Data

Job Number: 280-52438-1
Sdg Number: JP0737

Lab Sample ID: 280-52438-11 Date Sampled: 02/20/2014 1051
Client Matrix: Solid % Moisture: 25 Date Received: 02/25/2014 0945
6010B Metals (ICP)
Analysis Method: 60108 Analysis Batch: 280-214709 Instrument ID: MT_025
Prep Method: 30508 Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 ) Initial Weight/Volume: 101 g
Analysis Date: 02/26/2014 2031 Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338
Analyte DryWit Corrected: Y Result (mg/Kg) Qualifier MDL RL
Aluminum 3950 16 5.1
Antimony 0.39 vy 0.39 0.61
Arsenic 1.3 0.67 1.0
Barium 67.2 X 0.077 0.51
Beryllium 0.045 B 0.034 0.20
Boron 1.0 U 1.0 20
Cadmium 0.094 B 0.042 0.20
Calcium 3970 X 14.3 50.8
Chromium 8.4 X 0.059 0.20
Cobalt 6.2 X 0.10 1.0
Copper 9.4 X 0.22 1.0
Iron 13500 X 3.9 51
Lead 26 0.27 0.51
Magnesium 3020 X 3.8 20.3
Manganese 301 X 0.10 1.0
Molybdenum 0.26 U 0.26 20
Nickel 11.4 0.12 4.1
Potassium 529 41.6 305
Selenium 0.87 u__— 0.87 1.0
Silicon 114 d 5.7 10.2
Silver 0.16 U ' 0.16 0.20
Sodium 158 59.9 122
Vanadium 33.0 X 0.095 2.0
Zinc 246 X 0.40 1.0

TestAmerica Denver

Page 20 of 48

20

|14



Client: Washington Closure Hanford

Client Sample ID: J1TDVé

Analytical Data

Job Number: 280-52438-1
Sdg Number: JP0O737

Lab Sample ID: 280-52438-12 Date Sampled: 02/20/2014 1045
Client Matrix: Solid % Moisture: 36 Date Received: 02/25/2014 0945
6010B Metals (ICP)
Analysis Method: 6010B Analysis Batch: 280-214709 Instrument ID: MT_025
Prep Method: 30508 Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Initial Weight/Volume: 117 g
Analysis Date: 02/26/2014 2034 Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338
Analyte Drywt Corrected: Y Result (mg/Kg) Qualifier MDL RL
Aluminum 3950 X — 14 44
Antimony 0.34 u ) 0.34 0.53
Arsenic 21 0.59 0.89
Barium 75.7 X 0.067 0.44
Beryllium 0.029 U 0.029 0.18
Boron 0.87 U 0.87 1.8
Cadmium 0.098 B 0.036 0.18
Calcium 7710 X 12.5 443
Chromium 57 X 0.051 0.18
Cobalt 6.8 X 0.089 0.89
Copper 12.1 X 0.19 0.89
Iron 19600 X 34 4.4
Lead 24 0.24 0.44
Magnesium 3510 X 3.3 17.7
Manganese 338 X 0.089 0.89
Molybdenum 0.23 U 0.23 1.8
Nickel 85 0.11 35
Potassium 477 36.3 266
Selenium 0.76 U 0.76 0.89
Silicon 125 ﬁ 5.0 8.9
Silver 0.14 U 0.14 0.18
Sodium 222 52.3 106
Vanadium 52.4 X 0.083 1.8
Zinc 342 X 0.35 0.89

TestAmerica Denver
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Client: Washington Closure Hanford

Client Sample ID:

JITDV7

Analytical Data

Job Number: 280-52438-1
Sdg Number: JP0O737

Lab Sample ID: 280-52438-13 Date Sampled: 02/20/2014 1045
Client Matrix: Solid % Moisture: 3.5 Date Received: 02/25/2014 0945
6010B Metals (ICP)
Analysis Method: 6010B Analysis Batch: 280-214709 Instrument ID: MT_025
Prep Method: 30508 Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Initial Weight/Volume: 107 g
Analysis Date: 02/26/2014 2036 Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338
Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier MDL RL
Aluminum 4120 X 1.5 4.8
Antimony 0.37 U T 0.37 0.58
Arsenic 1.9 0.64 0.97
Barium 58.9 X 0.074 0.48
Beryllium 0.032 U 0.032 0.19
Boron 0.95 U 0.95 19
Cadmium 0.094 B 0.040 0.19
Calcium 6000 X 13.7 48.4
Chromium 4.6 X 0.056 0.19
Cobalt 77 X 0.097 0.97
Copper 129 X 0.21 0.97
Iron 22600 X 37 4.8
Lead 24 0.26 0.48
Magnesium 3780 X 3.6 19.4
Manganese 261 X 0.097 0.97
Molybdenum 0.25 U 0.25 19
Nickel 7.4 0.12 3.9
Potassium 563 39.7 290
Selenium 0.83 U 0.83 0.97
Silicon 158 A} 5.5 9.7
Silver 0.15 U 0.15 0.19
Sodium 234 - 571 116
Vanadium 58.2 X 0.091 1.9
Zinc 37.0 X 0.39 0.97

TestAmerica Denver
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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CASE NARRATIVE
Client: Washington Closure Hanford
Project: WASHINGTON CLOSURE HANFORD
Report Number: 280-52438-1

SDG #: JP0737
SAF#: RC-075

Date SDG Closed: February 25, 2014
Data Deliverable: 3 Day / Summary

CLIENT ID LAB ID ANALYSES REQUESTED ANALYSES PERFORMED
J1TDT5 280-52438-1 6010 60108
J1TDT6 280-52438-2 6010 6010B
JITDT7 280-52438-3 6010 60108
J1TDT8 280-52438-4 6010 60108
JITDT9 280-52438-5 6010 6010B
J1TDVO 280-52438-6 6010 6010B
J1ITDVA 280-52438-7 6010 60108
JITDV2 280-52438-8 6010 60108
J1TDV3 280-52438-9 6010 60108
JITDV4 280-52438-10 6010 60108
JITDV5 280-52438-11 6010 60108
J1TDV6 280-52438-12 6010 60108
JITDV? 280-52438-13 6010 60108

| certify that this data package is in compliance with the SOW, both technically and for completeness, for other than the conditions
detailed in this Case Narrative. 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 signature on the Report Cover.

With exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no problems
were encountered or anomalies observed. All laboratory quality control samples analyzed in conjunction with the samples in this project
were within established control limits, with any exceptions noted. Calculations are performed before rounding to avoid round-off errors in
calculated results.

This report includes reporting limits (RLs) less than TestAmerica Denver’s practical quantitation limits. These reporting limits are being
used specifically at the client’s request to meet the needs of this project. Please note that data are not normally reported to these levels
without qualification, since they are inherently less reliable and potentially less defensible than required by the current NELAC standards.

The results, RLs and MDLs included in this report have been adjusted for dry weight, as appropriate.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

RECEIPT

The samples were received on 2/25/2014 9:45 AM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 4.8° C.

TOTAL METALS - SW846 60108

Serial dilution of a digestate in batch 280-214449 indicates that physical and chemical interferences are present for several elements.
Results have been flagged with an “X”.

Low levels of Zinc are present at a level greater than half the reporting limit in the method blank associated with batch 280-214449. As
the associated sample amounts are twenty times greater than the method blank concentration, corrective action is deemed unnecessary.

It can be noted that the sample amount was greater than four times the spike amount for Aluminum, Iron and Manganese in the Matrix

Spike performed on sample J1TDTS5; therefore, control limits are not applicable.

Page 3 of 48

24



Boron was recovered outside the control limits in the Matrix Spike performed on sample J1TDT5, and the associated sample result has
been flagged “N”. There is no indication that the analytical system was operating out of control, and method accuracy has been verified
by the acceptable LCS analysis data; therefore, corrective action is deemed unnecessary.
The duplicate analysis of sample J1TDTS5 exhibited RPD data outside the control limits for Nickel, and the associated sample result has
been flagged “M”. There is no indication that the analytical system was operating out of control, and method accuracy has been verified
by the acceptable LCS analysis data; therefore, corrective action is deemed unnecessary.

No other anomalies were encountered.

Page 4 of 48
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

Q
VALIDATION _ .
LEVEL: A B U | D E
PROJECT:  ((00 -~ D~ |o6 DATA PACKAGE: ) Po 137
VALIDATOR: LR [LAB A4 ( DATE: ‘-{ { (¢ } Ot
SDG: J¥0737
N __—ANALYSES PERFORMED
@ SW-846/GFAAQ W SW-846
— Cyanide
SAMPLES/MATRIX
JTPTS  WUTST6e  JTDT7  JTDTE
JITDTs J]TDuo J(TDU! JrrDPuR
J(TDPv3 J(ThHVY D (TDdus TPy
J(TPV7
S
N
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation 10 (1) 11 USSP Yes @/A
Comments:
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all INSTUMENES? ......c.ceeverecerirrerrrinieieirieeretenerte e ese e seesene Yes
Initial calibrations aCCEPLADIE? ...........ccceuevieuieriieeeieriieie ettt ettt ettt e e sbe s ssese e sa s e se s ennene Yes
ICP interference checks acCeptable?..........cceicieerieiiieieeicee ettt sa e b cae st e e e neens Yes
ICV and CCV checks performed on all instruments?..............c.c.cu... eeesaree ittt b s e sb e st sttt snaes Yes
ICV and CCV Checks aCCePLable? .........cciiierereereriereeisiereisieseeteseseeeseeseseseesseassssesessssesasassesasssesanens Yes
Standards traceable? ............cccoveeuieeeieciieieeceee e bbb Yes
StaNAards EXPIrEAT......c.cecueriereeriiriireeireeieteie e et et et et et e s e et e sbesbeseeteeraesse s eaesbaeteeseereeseersenbensenserenrrnas Yes
Calculation check acceptable?..........cooiiiiiiiiiiieeeeeeeee ettt e e e eneeenns Yes
Comments:

30



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)......ccccovevrennecrnncnnnenneenn.
ICB and CCB results acceptable? (Levels D, E) s
Laboratory blanks analyzed? ...........cceceeeeeneeeneeseeerceeree e et

Laboratory blank results acceptable?...........cccovivrvereineinrncrerceece s
Field blanks analyzed? (Levels C, D, E) ccovvecirerireereree ettt ettt seee e e s e s e e Ye
Field blank results acceptable? (Levels C, D, E)...ccccocvcervcrcneeencn. et anen Yes No

Transcription/calculation errors? (Levels D, E)....cccovvieiciriererirrinierenininesisierestsisessesessessessessenesessesenesens .

Comments: ne =

4. ACCURACY (Levels C, D, and E) v
MS/MSD samples analyzed?..........cccceeevrevereceeenieienreeeeseennns ettt sttt e ne e r e nes @ N/A
0

MS/MSD TESUILS ACCEPLADIE?.......ovveveveeerencesseteetesse e s s sss b sas bbb bessssbsssansassssssessssnens Yes

MS/MSD standards NIST traceable? (LeVels D, E) .....cccucorivveieeeiieieeiecireeireeeesesssesseeseesssesseessesssnsseens Yes No W,
MS/MSD standards expired? (Levels D, E) ..cc.coioiiiiiiieceeeeeei ittt lsveseeee s Yes No N/
LCS/BSS samples analyzed?.........ccocevvvveciivnernnenirenecsinensesesrensesnens ereeeee et te et e be et e ebe e et et st eaes @ No N/A
LCS/BSS 1€SUILS ACCEPLADIEY......ccueeeeeeeeeerieiirieeeeeeee et et eeae e ssesaesses et e s saenessasessesaeeas et eate e et enes Ye@
Standards traceable? (Levels D, E).....ccccoviiiiicieeeieeseseene e stsiee st st sre e e sae et s e ee e Yes No
Standards expired? (Levels D, E) .....ccvoiiiiiiieieieicieectet ettt svee vt esaaesra e ssaessssnessssseneansenes Yes No
Transcription/calculation errors? (Levels D, E).....cccoioiiriieeeiieieieeeerieeesese s ee et seeseesseseesaesaas Yes No
Performance audit sample(s) analYZEd? .......coieeceriiiecece e e es Ye o\ N/
Performance audit sample results acceptable?.............oovviiriniiicii Yes No (N \

Comments: ("C) = 5l‘c<-- ~ [% 2~ Jq,?/ ~
/45’_&"‘4—“’7 CS’??@) <= Sll?ca\ (":z&a)" J\Q.iw

mo (DK
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acCeptable? ..........ccvvvvereeirierinesieeeerseresteesresseseseseeessessessessessessessessessnens , No N/A
Duplicate results acceptable?.........cccoi e e e No D4
MS/MSD standards NIST traceable? (Levels D, E) oottt ettt r e e e be s s Yes N{_NA
MS/MSD standards expired? (Levels D, E) .c.ccoooriiiei ettt Yes No
Field duplicate RPD values acceptable?.........cccovvvrieiirvienierierieeiereeinrrasssesaeseesseesessssesnesssesssesseens No N/
Field split RPD values aCCePLabIe?..........cccoieiiviririeiieineneesestee ettt sttt sae e e s seeses Yes No
Transcription/calculation errors? (Levels D, E)..covcuiciiieiiieieieteieiesee e sae st eresae e ssessaeseeaes Yes No
Comments:

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyZed? .........coceeeeieieiireeeieeeecee ettt st e nes Yes

ICP serial dilution %D values ACCEPLADIE? ..o et Yes

ICP post digestion Spike reqUITed? .........cccoeeirrrerrrinriireererere et sesee e et enen e Yes

ICP post digestion spike values acCeptable?..........cccvureernierererriiirieeere ettt esesbeveseeaseessens Yes

Standards traceable? .........cociirirriiirree ettt sttt s a et nreneanas Yes

Standards EXPITEA?......c.eoueirieriririeiriteireet et seteteesteaesesse e e ssesaesesseseesenseseesessasesessasesenseseasentesassensnan Yes
Transcription/CalCulation ETTOTS? .........c.civieiririieerieerieteest et ereteesteteesteae et e e e e ae st sesse e s sasseensensesanes Yes
Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate injeétions performed as reqQUITEd? ........c.cccveverirreeeriierieeeeeeieereeneres et see s et eenes Yes

Duplicate injection %RSD values acceptable? ..........ccovveeierrriererienesreerteseeesesres e eseesesessseseeeseseeeeaeene Yes

Analytical spikes performed as TEqQUITEA?........ouvvuereereereereereeesereereesseseessessesseseesaessessessessessesssssesssssnssanes Yes

Analytical spike recoveries acceptable? ..........coovvvivivnevnrenennennes ettt n et Yes

Standards traCEADIET ........c..oivueirieriiirretetet ettt ettt e sae b Yes No | N/A
Standards eXpired?........ecveeieerereeieieee et GRS UPUORRRORUPOONt Yes No |N/A
MSA performed as TEQUITEA?.........ccveeieiirieeieiesereresesceseeeseeee e e saestesse s e e e s e esneseesaesesnessessesaeenseneaneenes Yes No [N/A
MSA 1eSUILS ACCEPLADIE?. ... oo ceeieriicticieeee et e e es et es e e e e te st e seesbesresrsssa et e sesaes e aesseenesaeenenneeneens Yes No |N/A
TransCription/CalCUIAtION EITOIS? ..........vvveveiueieeeeeeereeeeeeseesaseseseseseeseseessessseseesssessessssessssassansesassassnens Yes No WA
Comments: |

8. HOLDING TIMES (all levels)

Samples Properly Preserved?... ..o ettt a s No N/A
Sample holding times acCePLable?.........cccvviriiieerieeieieirre ettt et e resresve st ere e st e e eneenene 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) e

Results reported for all requested analySes? .......cocoveeeeriereieiniiniiniiicieee e No
Results supported in the raw data? (Lévels D, E) ettt Yes N
Samples properly prepared? (Levels D, E) ...cc.ccovevererivniciiiiiiiiiiniincectecee e es No
Detection limits Meet RDL? .......coeiiviiiiiiriiirieincrteene ettt No N/A
Transcription/calculation errors? (Levels D, E)......cccoeevvinirnininniiiniiinnseeceeereee e Yes N(@Aj
Comments:
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Appendix 6

Additional Documentation Requested by Client
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Client: Washington Closure Hanford

Method Blank - Batch: 280-214449

Quality Control Results

Method: 6010B
Preparation: 3050B

Job Number: 280-52438-1
Sdg Number: JPO737

Lab Sample ID: MB 280-214449/1-A Analysis Batch: 280-214709 Instrument ID: - MT_025
Client Matrix: Solid Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Ditution: 1.0 Leach Batch: N/A Initial Weight/Volume: 149
Analysis Date: 02/26/2014 1945 Units: mg/Kg Final Weight/Volume: 100 mb
Prep Date: 02/25/2014 1338

Leach Date: N/A

Analyte Result Qual MDL RL
Aluminum 1.6 U 1.6 5.0
Antimony 0.38 U 0.38 0.60
Arsenic 0.66 u 0.66 1.0
Barium 0.076 U 0.076 0.50
Beryllium 0.033 u 0.033 0.20
Boron 0.98 U 0.98 2.0
Cadmium 0.041 u 0.041 0.20
Calcium 141 U 141 50.0
Chromium 0.058 u 0.058 0.20
Cobalt 0.10 u 0.10 1.0
Copper 0.22 u 0.22 1.0
Iron 3.8 U 38 5.0
Lead 0.27 U 0.27 0.50
Magnesium 37 U 3.7 20.0
Manganese 0.10 U 0.10 1.0
Molybdenum 0.26 U 0.26 20
Nickel 0.12 U 0.12 40
Potassium 41.0 U 410 300
Selenium 0.86 U 0.86 1.0
Silicon 5.7 U 5.7 10.0
Silver 0.16 U 0.16 0.20
Sodium 59.0 U 59.0 120
Vanadium 0.094 U 0.094 20
Zinc 0.526 B 0.40 1.0

TestAmerica Denver

Page 37 of 48
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Quality Control Results

Client: Washington Closure Hanford Job Number: 280-52438-1
Sdg Number: JPQO737

Lab Control Sample - Batch: 280-214449 Method: 6010B
Preparation: 3050B

Lab Sample ID: LCS 280-214449/2-A Analysis Batch: 280-214709 Instrument ID: MT_025

Client Matrix: Solid Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Leach Batch: NA Initial Weight/Volume: 19
Analysis Date: 02/26/2014 1948 Units: mg/Kg Final Weight/Volume: 100 mL
Prep Date: 02/25/2014 1338

Leach Date: N/A

Analyte ) Spike Amount Result % Rec. Limit Qual
Aluminum 200 182.5 91 82-116
Antimony . 50.0 48.29 97 82-110
Arsenic 100 97.48 97 85-110
Barium 200 193.6 97 87-112
Beryllium 5.00 4.62 92 84-114
Boron 100 95.40 95 80-120
Cadmium 10.0 9.86 99 87-110
Calcium 5000 4594 92 82-114
Chromium 20.0 19.59 98 84-114
Cobalt 50.0 47.37 95 87-110
Copper 25.0 24.60 98 88-110
Iron 100 95.67 96 87-120
Lead 50.0 48.91 98 86-110
Magnesium 5000 4680 94 90 - 110
Manganese 50.0 47.29 95 88 - 110
Molybdenum 100 97.70 98 86-110
Nickel 50.0 47.82 96 . 87-110
Potassium 5000 4788 96 89-110
Selenium 200 193.9 97 83-110
Silicon 1000 177.7 : 18 10-70
Silver 5.00 4.80 96 - 87-114
Sodium 5000 5106 102 90 - 112
Vanadium 50.0 47.88 96 88-110
Zinc 50.0 46.05 92 76 - 114
TestAmerica Denver Page 38 of 48
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Quality Control Results

Job Number: 280-52438-1
Sdg Number: JP0737

Client: Washington Closure Hanford

Method: 6010B
Preparation: 3050B

Matrix Spike - Batch: 280-214449

Lab Sample ID: 280-52438-1 Analysis Batch: 280-214709 Instrument {D: MT_025

Client Matrix: - Solid Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Leach Batch: N/A Initial Weight/Volume: 110 g

Analysis Date: 02/26/2014 1957 Units: mg/Kg Final Weight/Volume: 100 mbL

Prep Date: 02/25/2014 1338

Leach Date: N/A

Analyte Sample Result/Qual Spike Amount  Result % Rec. Limit Qual
Aluminum 3870 187 5132 676 50 - 200 4
Antimony 0.38 u 46.7 26.82 57 20 - 200
Arsenic 1.6 93.4 75.85 79 76 - 111

Barium 479 187 2114 88 52 - 159
Beryllium 0.033 U 467 3.54 76 72-105

Boron 0.98 U 93.4 71.52 77 80-120 N
Cadmium 0.075 B 9.34 7.79 83 40-130
Calcium 5910 4670 10120 90 43 -165
Chromium 36 18.7 18.64 80 70 - 200

Cobalt 74 46.7 43.86 78 72 -106
Copper 12.7 233 31.62 81 37-187

Iron 22200 93.4 23990 1950 70 - 200 4
Lead 23 46.7 38.75 78 70 - 200
Magnesium 3560 4670 7602 87 64 - 145
Manganese 244 46.7 339.1 204 40 - 200 4
Molybdenum 0.26 V] 93.4 74.82 80 75-103

Nickel 54 46.7 42.32 79 61-126
Potassium 384 4670 4262 83 56 - 172
Selenium ” 0.86 u 187 148.8 80 76 - 104

Silicon 91.3 934 296.3 22 20 - 200

Silver 0.16 U 4.67 3.74 80 75-141
Sodium 227 4670 4551 93 78 - 111
Vanadium 55.3 46.7 94.96 85 50 - 169

Zinc 38.4 46.7 72.22 72 70 - 200

TestAmerica Denver Page 39 of 48
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Quality Control Results

Client. Washington Closure Hanford Job Number: 280-52438-1
Sdg Number: JP0737

Duplicate - Batch: 280-214449 Method: 6010B
Preparation: 3050B

Lab Sample ID: 280-52438-1 Analysis Batch: 280-214709 Instrument ID: MT_025

Client Matrix: Solid Prep Batch: 280-214449 Lab File ID: 25a022614.asc
Dilution: 1.0 Leach Batch: N/A Initial Weight/Volume: 104 g

Analysis Date: 02/26/2014 1955 Units: mg/Kg Final Weight/Volume: 100 mL

Prep Date: 02/25/2014 1338

Leach Date: N/A

Analyte Sample Result/Qual Result RPD Limit Qual
Aluminum 3870 3555 8 40

Antimony 0.38 V) 0.38 NC 40 U
Arsenic 16 1.46 11 30

Barium 47.9 54.72 13 30

Beryllium 0.033 u 0.033 NC 30 U
Boron 0.98 V) 0.97 NC 30 V)
Cadmium 0.075 B 0.0790 5 30 B
Calcium 5910 6029 2 30

Chromium 36 428 17 40

Cobalt 74 7.43 0.4 30

Copper 12.7 11.47 10 30

Iron 22200 21990 0.8 40

Lead 23 2.09 8 40

Magnesium 3560 3739 5 30

Manganese 244 2531 4 40

Molybdenum 0.26 U 0.26 NC 30 V]
Nickel 54 7.70 36 30 M
Potassium 384 435.6 13 40

Selenium 0.86 U 0.85 NC 30 u
Silicon 91.3 79.70 14 40

Silver 0.16 U 0.16 NC 30 U
Sodium 227 205.7 10 30

Vanadium 55.3 54.11 2 30

Zinc 384 36.00 6 40

TestAmerica Denver Page 40 of 48
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Date: 21 April 2014

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project: 100-D/DR Burial Grounds & Remaining Sites — Soil Full Protocol - Waste
Site 100-D-100

Subject: Wet Chemistry - Data Package No. JPO737-TAL

INTRODUCTION

This memo presents the results of data validation on Data Package No. JP0737
prepared by TestAmerica Laboratories (TAL). 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
J1TDT5 2/20/14 Soil C See note 1
J1TDT6 2/20/14 Soil C See note 1
J1TDT7 2/20/14 Soil C See note 1
J1TDT8 2/20/14 Soil C See note 1
J1TDT9 2/20/14 Soil C See note 1
J1TDVO 2/20/14 Soil C See note 1
J1TDV1 2/20/14 Soil C See note 1
J1TDV2 2/20/14 Soil C See note 1
J1TDV3 2/20/14 Soil C See note 1
J1TDV4 2/20/14 Soil C See note 1
J1TDV5 2/20/14 Soil C See note 1
J1TDV6 2/20/14 Soil C See note 1
J1TDV7 2/20/14 Soil C See note 1

1 — Chromium VI by 7196.

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, September 2009). 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: 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".

All holding times were acceptable.

Method Blanks

Method Blanks

Method blank analyses are performed to determine thé 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 Blanks

No field blanks were submitted for analysis.

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 gqualified "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. '

All 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.

All laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J1TDV6/J1TDV7) were submitted for analysis. Field
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 required quantitation
limits (RQLs) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

Corhpleteness
Data package JP0699 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 #S00W307A00 (March 2008), Data Validation
Services.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.



Appendix 1

Glossary of Data Reporting Qualifiers



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 waé 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).



Appendix 2

Summary of Data Qualification



WET CHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: JP0737

REVIEWER:
ELR

Project:
100-D-100

PAGE_1 OF1

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.




Appendix 3

Annotated Laboratory Reports



Sample Results Summary Date: 26-Feb-14

TestAmerica Inc TARL
: Ordered by Method, Batch No., Client Sample ID.

Report No. : 58903 SDG No: JP0737

Client Id Tracer
Batch  Work Order Parameter Result +- Uncertainty ( 2s) Qual Units Yield MDL CRDL RPD
4055058 7196_CR6

J1TDT5

M23PP1AA HEXCHROME 1.65E-01 +- 0.0E+00 mg/kg N/A 1.55E-01 1.55E-01

M23PP1AD HEXCHROME 1.65E-01 +- 0.0E+00 mg/kg N/A 1.55E-01 1.55E-01 0.0
J1TDT6

M23PR1AA HEXCHROME 1.92E-01 +- 0.0E+00 mg/kg N/A 1.55E-01 1.55E-01
J1TDTY?

M23PT1AA HEXCHROME 1.55E-01 +- 0.0E+00 mg/kg N/A 1.65E-01 1.55E-01
J1TDT8

M23PV1AA  HEXCHROME 1.55E-01 +- 0.0E+00 mg/kg N/A 1.65E-01 1.55E-01
J1TDT9 :

M23PW1AA HEXCHROME 1.55E-01 +- 0.0E+00 mg/kg N/A 1.65E-01 1.55E-01
J1TDVO

M23PX1AA HEXCHROME 1.55E-01 +- 0.0E+00 mg/kg N/A 1.55E-01 1.55E-01
J1TDV1

M23P01AA HEXCHROME 1.556E-01 +- 0.0E+00 mgl/kg N/A 1.65E-01 1.56E-01
J1TDV2

M23P11AA HEXCHROME 1.56E-01 +- 0.0E+00 mg/kg N/A 1.55E-01 1.55E-01
J1TDV3 '
_ M23P21AA HEXCHROME 1.65E-01 +- 0.0E+00 mg/kg N/A 1.55E-01 1.55E-01
J1TDV4 .

M23P41AA HEXCHROME 1.55E-01 +- 0.0E+00 mg/kg N/A 1.55E-01 1.55E-01
J1TDVS

M23P51AA HEXCHROME 3.98E-01 +- 0.0E+00 mg/kg N/A 1.55E-01 1.55E-01
J1TDV6

M23P61AA HEXCHROME 1.65E-01 +- 0.0E+00 mg/kg N/A 1.66E-01 1.55E-01
J1TDVY

M23P71AA HEXCHROME 1.55E-01 +- 0.0E+00 mg/kg NIA 1.55E-01 1.55E-01
No. of Results: 14

%f( (4

TestAmerica Inc RPD - Relative Percent Difference.

rptTALRchSaSum U Qual - Analyzed for but not detected above limiting criteria. Limit criteria is less than the Mde/Mda/Mdl, Total Uncert, CRDL, RDL or
mary2 V6.3.0.1 not identified by gamma scan software,

A2002

TestAmerica Laboratories, Inc. 6.
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Laboratory Narrative and Chain-of-Custody Documentation
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

é Certificate of Analysis
‘Washington Hanford Closure

i 2620 Fermi Avenue

Richland, WA 99354

February 26, 2014

Attention: Joan Kessner

SAF Number : RC-075
Date SDG Closed : February 24, 2014
§ Number of Samples : Thirteen (13)
i Sample Type : Soil
SDG Number : JP0737
Data Deliverable : 3-Day / Summary
| CASE NARRATIVE
. I. . Introduction

On February 24, 2014, thirteen soil samples were received at TestAmerica for chemistry analysis. Upon
receipt, the samples were assigned the following laboratory ID numbers to correspond with the
Washington Closure Hanford (WCH) specific ID:

WCH ID# TARL ID# MATRIX DATE OF RECEIPT
J1TDTS M23PP SOIL 212414
J1TDT6 M23PR SOIL 2/24/14
.; JITDT? M23PT SOIL 2/24/14
: JITDTS M23PV SOIL 2/24/14
? JITDT9 M23PW SOIL 2/24114
f JITDVO M23PX SOIL 2/24/14
: JITDV1 M23P0 SOIL 2/24/14
JITDV2 M23P1 SOIL 2/24/14
JITDV3 M23P2 SOIL 2/24/14
J1TDV4 M23P4 SOIL 2124/14
JITDVS  M23P5 SOIL 2124/14
JITDV6 M23P6 SOIL 2/24/14
- JITDV7 M23P7 SOIL 2/24/14

II. Sample Receipt

The samples were received in good condition and no anomalies were noted during check-in.

TestAmerica Laboratories, Inc. 2
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Washington Closure Hanford
February 26, 2014

III,  Analytical Results/Methodology

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

The requested analysis was:

Chemical Analysis
Hexavalent Chromium by EPA method 7196A

1v. Quality Control

The analytical results for each analysis performed includes a minimum of one laboratory control sample
{LCS), one method (reagent) blank, and one duplicate sample analysis. Any exceptions have been noted
in the "Comments" section.

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

Chemical Analysis
y Hexavalent Chromium by EPA method 7196A.:
The LCS, batch blank, samples, sample duplicate (J1TDT5) and sample matrix spike (J1TDTS5) results
are within contractual requirements.

1 certify that this Certificate of Analysis is in compliance with the SOW, beth technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this hard copy
data package has been authorized by the Laboratory Manager, or a designee as verified by the following
signature.

Reviewed and approved:

Rhonda Wagar
Project Manager

TestAmerica Laboratories, Inc. 3
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TestAmerica Laboratories, Inc.
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

<
VALID{XTION A B ( c j D E
LEVEL: :
PROJECT: [Co~ D~ (O DATA PACKAGE: \\ rPC)"? 27
VALIDATOR: B p LAB: TAL- DATE: < [ I&// LY
o SDG: - N¥o237
ANALYSES PERFORMED '
Anions/IC TOC TOX TPH-@J\ Oil and Grease | Alkalinity
Ammonia BOD/COD Chloride C romium—VI) pH NO3/NO;
Sulfate TDS TKN Phosphate™
SAMPLES/MATRIX
DTS JQ1DTC (3077 JITDTS
MUPTC J(THOHvo  JEdv J(TDv2
JITDUVY D (FDhVY JIrDvs  J (I Duc
A(TDV7
So
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation present? ..........c.cccceeevveverennene e ‘Y N/A
Comments: .
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all INStIUMENTS? .......ccovveueviieieieieiecri ettt seeseesees Yes No
Initial calibrations aCCEPLADIE? ........cccveoiirieieeceerieeesce sttt ee et e e s se s ae s s e s e e eseesseesseessasnsansnennens Yes No
ICV and CCV checks performed on all inStruments?...........cceoveeeeruerereneneententereeneenenesreeeeesseseessessens Yes No
ICV and CCV checks acceptable?.........cccoevreverevienenerernenne terteereseereeret e e e teare s tesret e tantasenaeenenaes Yes Noj
Standards tracéable? ................................................................................................................................ Yes N
StanNdards EXPITEA?......cccoviiiriereerirecesere e res e et et eer e st et e te st e bestessesteessesae s e sess e sessaesaetersenberseasessaentans Yes N
Calculation CECK ACCEPLADIET ..............cverveeeeeeeeeesesseesesessesssesessse s sssesseseses s s esssssansssssssssensssesssseans 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)......cccecvveveeeineiecnenncncnne. Yes No @
ICB and CCB results acceptable? (Levels D, E) ....coccviririeieieiiieierenenieetesreiesrese sttt sseseeeneas Yes No m
Laboratory blanks analyzed? ...........cccccvvuevienereninenenenenennes s o/ No N/A
Laboratory blank results aCCeptable?..........cceviririenierinienininertrrsstereseesreseseeseestessessessessessesesneensens 49 No N/A
Field blanks analyzed? (Levels C, D, E) .oc.oocoiiiirieieieieeteetee ettt st see s s e sneen Yes@
Field blank results acceptable? (Levels C, D, E) .c..cccceiriiiiiieniienenineneeeteceneteeeeeees e saesseenens Yes No
Transcription/calculation errors? (Levels D, E).......ccccceevevreveeeenene reertetenerte st et a et e besteene e e e aes Yes No
Comments: o ‘?g

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

Spike SAMPIEs ANALYZEA? ......co.ccvririeiiiicieteeere ettt resa et et ne o N/A
Spike recoVeries aCCEPLADIE? ..........occcrurueiieinrereirinierctrtei ettt et e e n e b nas No

Sike standards NIST traceable? (Levels D, E)....cccoevuieieoieeeeeeeeeeiesienrese et ste s ssesee e s e e e e eeanes

Spike standards expired? (Levels D, E).......ccccvoieeiireriiinieirenieesentee et sieseeeseeseesesseseesessesesnenes es\ No
LCS/BSS samples analyzed?...........cccoueevenerecrnecreneneccnennen ettt ettt et sene s s /No N/A
LCS/BSS results acceptable?.........cccoeeueireririnieierieninestentsieste e sres ettt ste st see st s s e ne ' No
Standards traceable? (Levels D, E)......ccccveviiiierieeieeieeiieecteceeeeeee et stestes e eseeaessesessessessessasssesssssensensenes Yes No
Standards expired? (Levels D, E) .................. Yes No
Transcription/calculation errors? (Levels D, E)......cccevevvevreeiennenen. e et Yes /
Performance audit sample(S) aNAlYZEA? .........cecvevverecieirieieesieieeteeeretet et ae e nas Yes@ N/A
Performance audit sample results acceptable?.............cccocueeveeueenenee. et ettt et et et re s st s tetetes Yes No
Comments: '

e V4
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate results aCCEPLADIEY.........c.ooevuiirieriririeietete ettt ettt ne e eaen

MS/MSD standards NIST traceable? (Levels D, E) ...t reeeerseeesteeesnressnsessrerassesesatessnsesssbessreee res N
MS/MSD standards expired? (Levels D, E) ..ccviviiieeiiciiceeereceee ettt sveeee e e e e e eeeseas Yes No

Field duplicate RPD values acceptable?..........ccovueieeirierenirnininieineseeentsieessesesessesesessesessssesesessesenenes o N/A
Field split RPD values aCCEPLADIET............c.oovuveceeceeeeeeeeeeeeeeeeeeeetee e sasassessssssesassssesasassssassessasessanans Yes No '
Transcription/calculation errors? (LeVEIS D, E)......cc.oovievierierieieeeiceeteeteereeeeeeevestesseeseete s essessessensesens Yes No
Comments:

6. HOLDING TIMES (all levels)

Samples Properly PrESEIVEA? ........coiviireeirererieietete ettt e e s e st et st e st e sessensesaeenes o N/A
Sample holding times acCePLabIE?..........ccevuieiriiriireeieeeeee ettt st e e seesaesnesas ( o 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? ........ecvvvivierieiesiesienieieicrtete sttt e e era e nees

Results supported in the raw data? (Levels D, E)..ccoueiveeerevneiinncineeeneecenieeneeeseeeeeneneseeeeneseneens Y

Samples properly prepared? (Levels D, E)...occooiociriiirieiererresiestrieseeteteree e sees e sseesreee e e e e snnensens
Detection limits meet RDL?.......ccoveveevieeiciiieicieecie e ettt et e et et et et et e b seeeae st et e e e s
Transcription/calculation errors? (Levels D, E)...c.cvceeeeuieeeircieieeiestieeeeereceresreseeseaessessesseessesee st

Comments:
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Appendix 6

Additional Documentation Requested by Client
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Report No. : 58903

QC Results Summary

TestAmerica Inc TARL
Ordered by Method, Batch No, QC Type,.

Date: 26-Feb-14

SDG No.: JP0737

Batch Tracer LCs
Work Order Parameter Resuilt +- Uncertainty ( 2s) Qual Units Yield Recovery Bias MDL
7196_CR6
40565068 MATRIX SPIKE, J1TDT5
M23PP1AC  HEXCHROME 2.82E+01 +- 0.0E+00 mg/kg N/A 92% 0.1  1.55E-01
4055058 LCS,
M23QF1AC HEXCHROME 1.83E+01 +- 0.0E+00 mg/kg N/A 92% -0.1  1.55E-01
. 4055058 BLANK QC,
: M23QF1AA HEXCHROME 1.56E-01 + 0.0E+00 U mg/kg N/A 1.55E-01

No. of Results: 3

TestAmericaine  Bias - (Result/Expected)-1 as defined by ANSI N13.30.
rptSTLRchQeSum U Qual - Analyzed for but not detected above limiting criteria, Limit criteria is less than the Mdc/Mda/Madl, Total Uncert, CRDL, RDL or

mary V5.3.0.1
A2002

TestAmerica Laboratories, Inc.

not identified by gamma scan software.
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