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To:  Greg Thomas 
 
From:  Michelle Snyder and Kirk Cantrell 
 
 
 
         Environmental Sciences Laboratory 
    Energy and Environment Directorate, Pacific Northwest National Laboratory  
 
Subject:  Analytical Data Report of Samples Collected for the analysis of M-24 wells C8922 and C8923,  Sample 
delivery group (SDG) ESL140001, SAF number F14-036. 
 
 
 
 
 
This letter contains the following information for sample delivery group ESL140001 
 

• Cover Sheet 
• Narrative 
• Analytical Results 
• Quality Control 
• Geologic Logs 
• Geologic Photos 
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Introduction 
 
On December 3, 2014 samples were received from the M-24 wells for geochemical analyses. 
 
 
Analytical Results/Methodology 
 
The analyses for this project were performed at the 331 building located in the 300 Area of the Hanford Site. The analyses were performed 
according to Pacific Northwest National Laboratory (PNNL) approved procedures and/or nationally recognized test procedures. The data sets 
include the sample identification numbers, analytical results, estimated quantification limits (EQL), and quality control data.  
 
Quality Control 
 
The preparatory and analytical quality control requirements, calibration requirements, acceptance criteria, and failure actions are defined in the 
on-line QA plan “Conducting Analytical Work in Support of Regulatory Programs” (CAWSRP). This QA plan implements the Hanford 
Analytical Services Quality Assurance Requirements Documents (HASQARD) for PNNL. 
 
Definitions 
 
Dup      Duplicate 
RPD  Relative Percent Difference 
NR  No Recovery (percent recovery less than zero) 
ND  Non-Detectable 
%REC Percent Recovery 
UFA Ultracentrifuge 
 
Sample Receipt 
 
Samples were received with a chain of custody (COC) and were analyzed according to the sample identification numbers supplied by the client.  
 
All samples were received with custody seals intact.  
 
Analytical Results 
 
All reported analytical results meet the requirements of the CAWSRP or client specified SOW unless otherwise noted. 
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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States 
Government nor any agency thereof, nor Battelle Memorial Institute, nor any of their employees, makes any warranty, express or implied, 
or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific commercial 
product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency thereof, or Battelle Memorial Institute. The views and opinions 
of authors expressed herein do not necessarily state or reflect those of the United States Government or any agency thereof. 
 

PACIFIC NORTHWEST NATIONAL LABORATORY 
operated by 
BATTELLE 

for the 
UNITED STATES DEPARTMENT OF ENERGY 

under Contract DE-AC05-76RLOJ830 
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The following analyses were performed on the following samples included in this report: 
Metals 1:1 DI Water Extract by ICPMS 
Alkalinity, Titrimetic (pH 4.5) 
Anions By Ion Chromatography 
Hexavalent Chromium by Colorimetric Determination 

Carbon-14 1:1 Water Extract by LSC 
Tritium 1:1 Water Extract by LSC 
Gross Alpha and Beta 1:1 Water Extract by LSC 

Iodine-129 1:1 DI Water Extract by ICPMS 
Metals 1:1 Water Extract by ICPOES 
Metals UFA by ICPMS 
Metals UFA by ICPOES 
Moisture Content 
pH of Waters By Electrode 
Tc_U 1:1 DI Water Extract by ICPMS 
Tc_U UFA by ICPMS 
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Date Received Date Collected Matrix Laboratory ID Sample No. 

SAMPLES ANALYZED IN THIS REPORT 

B2YPH4 1412006-01 SOIL 11/24/14  13:52 12/3/14  12:20 
B2YPH3 1412006-02 SOIL 11/24/14  13:52 12/3/14  12:20 
B2YPH2 1412006-03 SOIL 11/24/14  13:52 12/3/14  12:20 
B2YPH1 1412006-04 SOIL 11/24/14  13:52 12/3/14  12:20 
B2YPH8 1412006-05 SOIL 11/24/14  15:25 12/3/14  12:20 
B2YPH7 1412006-06 SOIL 11/24/14  15:25 12/3/14  12:20 
B2YPH6 1412006-07 SOIL 11/24/14  15:25 12/3/14  12:20 
B2YPH5 1412006-08 SOIL 11/24/14  15:25 12/3/14  12:20 
B2YPJ2 1412006-09 SOIL 11/25/14  07:47 12/3/14  12:20 
B2YPJ1 1412006-10 SOIL 11/25/14  07:47 12/3/14  12:20 
B2YPJ0 1412006-11 SOIL 11/25/14  07:47 12/3/14  12:20 
B2YPH9 1412006-12 SOIL 11/25/14  07:47 12/3/14  12:20 
B2YPJ6 1412006-13 SOIL 11/25/14  08:50 12/3/14  12:20 
B2YPJ5 1412006-14 SOIL 11/25/14  08:50 12/3/14  12:20 
B2YPJ4 1412006-15 SOIL 11/25/14  08:50 12/3/14  12:20 
B2YPJ3 1412006-16 SOIL 11/25/14  08:50 12/3/14  12:20 
B2YPK0 1412006-17 SOIL 11/25/14  09:51 12/3/14  12:20 
B2YPJ9 1412006-18 SOIL 11/25/14  09:51 12/3/14  12:20 
B2YPJ8 1412006-19 SOIL 11/25/14  09:51 12/3/14  12:20 
B2YPJ7 1412006-20 SOIL 11/25/14  09:51 12/3/14  12:20 
B2YPK4 1412006-21 SOIL 11/25/14  10:39 12/3/14  12:20 
B2YPK3 1412006-22 SOIL 11/25/14  10:39 12/3/14  12:20 
B2YPK2 1412006-23 SOIL 11/25/14  10:39 12/3/14  12:20 
B2YPK1 1412006-24 SOIL 11/25/14  10:39 12/3/14  12:20 
B2YPK8 1412006-25 SOIL 11/25/14  11:33 12/3/14  12:20 
B2YPK7 1412006-26 SOIL 11/25/14  11:33 12/3/14  12:20 
B2YPK6 1412006-27 SOIL 11/25/14  11:33 12/3/14  12:20 
B2YPK5 1412006-28 SOIL 11/25/14  11:33 12/3/14  12:20 
B2YPL2 1412006-29 SOIL 11/25/14  12:54 12/3/14  12:20 
B2YPL1 1412006-30 SOIL 11/25/14  12:54 12/3/14  12:20 
B2YPL0 1412006-31 SOIL 11/25/14  12:54 12/3/14  12:20 
B2YPK9 1412006-32 SOIL 11/25/14  12:54 12/3/14  12:20 
B2XM90 1412006-33 SOIL 8/7/14  11:08 12/3/14  12:20 
B2XM89 1412006-34 SOIL 8/7/14  11:08 12/3/14  12:20 
B2XM88 1412006-35 SOIL 8/7/14  11:08 12/3/14  12:20 
B2XM87 1412006-36 SOIL 8/7/14  11:08 12/3/14  12:20 
B2XM94 1412006-37 SOIL 8/7/14  14:13 12/3/14  12:20 
B2XM93 1412006-38 SOIL 8/7/14  14:13 12/3/14  12:20 
B2XM92 1412006-39 SOIL 8/7/14  14:13 12/3/14  12:20 
B2XM91 1412006-40 SOIL 8/7/14  14:13 12/3/14  12:20 
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Wet Chemistry/UFA 

Alkalinity as CaCO3 (ug/mL) by Standard Methods 2320B 
Client ID. Lab ID Results EQL Analyzed Batch 

1412006-31 B2YPL0 4.53E1 3/18/15 5C12004 N/A 
1412006-35 B2XM88 1.44E2 3/18/15 5C12004 N/A 
1412006-37 B2XM94 3.76E2 3/18/15 5C12004 N/A 
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Wet Chemistry/1:1 Water Extract 

Alkalinity as CaCO3 (ug/g dry) by Standard Methods 2320B 
Client ID. Lab ID Results EQL Analyzed Batch 

1412006-01 B2YPH4 4.29E1 3/18/15 5C12003 2.43E1 
1412006-09 B2YPJ2 4.22E1 3/18/15 5C12003 2.45E1 
1412006-13 B2YPJ6 4.65E1 3/18/15 5C12003 2.46E1 
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Wet Chemistry 

Moisture Content (% by Weight) by PNNL-ESL-WC 
Client ID. Lab ID Results EQL Analyzed Batch 

1412006-01 B2YPH4 3.75E0 2/18/15 5B12001 N/A 
1412006-02 B2YPH3 2.87E0 2/18/15 5B12001 N/A 
1412006-03 B2YPH2 3.18E0 2/18/15 5B12001 N/A 
1412006-04 B2YPH1 2.85E0 2/18/15 5B12001 N/A 
1412006-05 B2YPH8 3.17E0 2/18/15 5B12001 N/A 
1412006-06 B2YPH7 4.33E0 2/18/15 5B12001 N/A 
1412006-07 B2YPH6 3.30E0 2/18/15 5B12001 N/A 
1412006-08 B2YPH5 3.19E0 2/18/15 5B12001 N/A 
1412006-09 B2YPJ2 4.20E0 2/18/15 5B12001 N/A 
1412006-10 B2YPJ1 3.81E0 2/18/15 5B12001 N/A 
1412006-11 B2YPJ0 3.56E0 2/18/15 5B12001 N/A 
1412006-12 B2YPH9 3.47E0 2/18/15 5B12001 N/A 
1412006-13 B2YPJ6 4.39E0 2/18/15 5B12001 N/A 
1412006-14 B2YPJ5 4.33E0 2/18/15 5B12001 N/A 
1412006-15 B2YPJ4 4.12E0 2/18/15 5B12001 N/A 
1412006-16 B2YPJ3 3.32E0 2/18/15 5B12001 N/A 
1412006-17 B2YPK0 4.84E0 2/18/15 5B12001 N/A 
1412006-18 B2YPJ9 4.15E0 2/18/15 5B12001 N/A 
1412006-19 B2YPJ8 3.38E0 2/18/15 5B12001 N/A 
1412006-20 B2YPJ7 3.55E0 2/18/15 5B12001 N/A 
1412006-21 B2YPK4 4.28E0 2/18/15 5B12001 N/A 
1412006-22 B2YPK3 3.71E0 2/18/15 5B12001 N/A 
1412006-23 B2YPK2 3.85E0 2/18/15 5B12001 N/A 
1412006-24 B2YPK1 3.31E0 2/18/15 5B12001 N/A 
1412006-25 B2YPK8 4.12E0 2/18/15 5B12001 N/A 
1412006-26 B2YPK7 3.97E0 2/18/15 5B12001 N/A 
1412006-27 B2YPK6 3.68E0 2/18/15 5B12001 N/A 
1412006-28 B2YPK5 4.00E0 2/18/15 5B12001 N/A 
1412006-29 B2YPL2 1.78E1 2/18/15 5B12001 N/A 
1412006-30 B2YPL1 1.96E1 2/18/15 5B12001 N/A 
1412006-31 B2YPL0 2.55E1 2/18/15 5B12001 N/A 
1412006-32 B2YPK9 2.58E1 2/18/15 5B12001 N/A 
1412006-33 B2XM90 2.79E1 2/18/15 5B12001 N/A 
1412006-34 B2XM89 2.76E1 2/18/15 5B12001 N/A 
1412006-35 B2XM88 2.97E1 2/18/15 5B12001 N/A 
1412006-36 B2XM87 2.99E1 2/18/15 5B12001 N/A 
1412006-37 B2XM94 2.95E1 2/18/15 5B12001 N/A 
1412006-38 B2XM93 2.62E1 2/18/15 5B12001 N/A 
1412006-39 B2XM92 2.53E1 2/18/15 5B12001 N/A 
1412006-40 B2XM91 2.56E1 2/18/15 5B12001 N/A 
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Wet Chemistry/UFA 

pH (pH Units) by PNNL-ESL-pH 
Client ID. Lab ID Results EQL Analyzed Batch 

1412006-31 B2YPL0 7.48E0 2/27/15 5C27002 N/A 
1412006-35 B2XM88 7.78E0 2/27/15 5C27002 N/A 
1412006-37 B2XM94 7.20E0 2/27/15 5C27002 N/A 
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Wet Chemistry/1:1 Water Extract 

pH (pH Units) by AGG-pH-001 
Client ID. Lab ID Results EQL Analyzed Batch 

1412006-01 B2YPH4 7.97E0 2/27/15 5C27001 N/A 
1412006-09 B2YPJ2 7.66E0 2/27/15 5C27001 N/A 
1412006-13 B2YPJ6 7.71E0 2/27/15 5C27001 N/A 
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Anions by Ion Chromatography/UFA 

CAS #  Analyte Results Units EQL Analyzed Method Batch 
1412006-31 Lab ID: Client ID. B2YPL0 

16984-48-8 ug/mL 3/05/15 PNNL-ESL-IC <2.00E1 Fluoride 5C09002 2.00E1 
16887-00-6 ug/mL 3/05/15 PNNL-ESL-IC 6.16E1 Chloride 5C09002 5.00E1 
14797-65-0 ug/mL 3/05/15 PNNL-ESL-IC <1.00E2 Nitrite 5C09002 1.00E2 
14797-55-8 ug/mL 3/05/15 PNNL-ESL-IC 3.25E2 Nitrate 5C09002 1.00E2 
14808-79-8 ug/mL 3/05/15 PNNL-ESL-IC 2.12E3 Sulfate 5C09002 1.50E2 

1412006-35 Lab ID: Client ID. B2XM88 
16984-48-8 ug/mL 3/05/15 PNNL-ESL-IC <2.00E1 Fluoride 5C09002 2.00E1 
16887-00-6 ug/mL 3/05/15 PNNL-ESL-IC 8.77E1 Chloride 5C09002 5.00E1 
14797-65-0 ug/mL 3/05/15 PNNL-ESL-IC <1.00E2 Nitrite 5C09002 1.00E2 
14797-55-8 ug/mL 3/05/15 PNNL-ESL-IC 6.25E2 Nitrate 5C09002 1.00E2 
14808-79-8 ug/mL 3/05/15 PNNL-ESL-IC 5.11E2 Sulfate 5C09002 1.50E2 

1412006-37 Lab ID: Client ID. B2XM94 
16984-48-8 ug/mL 3/05/15 PNNL-ESL-IC <2.00E1 Fluoride 5C09002 2.00E1 
16887-00-6 ug/mL 3/05/15 PNNL-ESL-IC 8.76E1 Chloride 5C09002 5.00E1 
14797-65-0 ug/mL 3/05/15 PNNL-ESL-IC <1.00E2 Nitrite 5C09002 1.00E2 
14797-55-8 ug/mL 3/05/15 PNNL-ESL-IC 1.68E3 Nitrate 5C09002 1.00E2 
14808-79-8 ug/mL 3/05/15 PNNL-ESL-IC 1.11E3 Sulfate 5C09002 1.50E2 
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Anions by Ion Chromatography/1:1 Water Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 
1412006-01 Lab ID: Client ID. B2YPH4 

16984-48-8 ug/g dry 3/07/15 PNNL-ESL-IC 4.71E-1 Fluoride 5C09001 1.03E-1 
16887-00-6 ug/g dry 3/07/15 PNNL-ESL-IC 3.51E0 Chloride 5C09001 2.58E-1 
14797-65-0 ug/g dry 3/07/15 PNNL-ESL-IC <5.16E-1 Nitrite 5C09001 5.16E-1 
14797-55-8 ug/g dry 3/07/15 PNNL-ESL-IC 4.44E0 Nitrate 5C09001 5.16E-1 
14808-79-8 ug/g dry 3/07/15 PNNL-ESL-IC 7.05E1 Sulfate 5C09001 7.74E-1 

1412006-09 Lab ID: Client ID. B2YPJ2 
16984-48-8 ug/g dry 3/09/15 PNNL-ESL-IC 3.40E-1 Fluoride 5C09001 1.04E-1 
16887-00-6 ug/g dry 3/09/15 PNNL-ESL-IC 3.02E0 Chloride 5C09001 2.60E-1 
14797-65-0 ug/g dry 3/09/15 PNNL-ESL-IC <5.20E-1 Nitrite 5C09001 5.20E-1 
14797-55-8 ug/g dry 3/09/15 PNNL-ESL-IC 7.92E0 Nitrate 5C09001 5.20E-1 
14808-79-8 ug/g dry 3/09/15 PNNL-ESL-IC 9.57E1 Sulfate 5C09001 7.81E-1 

1412006-13 Lab ID: Client ID. B2YPJ6 
16984-48-8 ug/g dry 3/09/15 PNNL-ESL-IC 3.59E-1 Fluoride 5C09001 1.04E-1 
16887-00-6 ug/g dry 3/09/15 PNNL-ESL-IC 2.64E0 Chloride 5C09001 2.61E-1 
14797-65-0 ug/g dry 3/09/15 PNNL-ESL-IC <5.22E-1 Nitrite 5C09001 5.22E-1 
14797-55-8 ug/g dry 3/09/15 PNNL-ESL-IC 7.13E0 Nitrate 5C09001 5.22E-1 
14808-79-8 ug/g dry 3/09/15 PNNL-ESL-IC 8.98E1 Sulfate 5C09001 7.84E-1 
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Hexavalent Chromium/1:1 Water Extract 

Chromium, Hexavalent (ug/g dry) by Colorimetric Determination 
Client ID. Lab ID Results EQL Analyzed Batch 

1412006-01 B2YPH4 <5.16E-2 3/12/15 5C16002 5.16E-2 
1412006-09 B2YPJ2 <5.20E-2 3/12/15 5C16002 5.20E-2 
1412006-13 B2YPJ6 <5.22E-2 3/12/15 5C16002 5.22E-2 
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Hexavalent Chromium/UFA 

Chromium, Hexavalent (ug/mL) by PNNL-ESL-IC 
Client ID. Lab ID Results EQL Analyzed Batch 

1412006-31 B2YPL0 <5.00E-2 3/12/15 5C16003 5.00E-2 
1412006-35 B2XM88 <5.00E-2 3/12/15 5C16003 5.00E-2 
1412006-37 B2XM94 <5.00E-2 3/12/15 5C16003 5.00E-2 
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Total Metals by PNNL-ESL-ICP-OES/1:1 Water Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 
1412006-01 Lab ID: Client ID. B2YPH4 

7440-70-2 ug/g dry 3/06/15 PNNL-ESL-ICP-OES 1.79E1 Calcium 5C05007 1.56E0 
7440-48-4 ug/g dry 3/06/15 PNNL-ESL-ICP-OES <4.50E-1 Cobalt 5C05007 4.50E-1 
7439-89-6 ug/g dry 3/06/15 PNNL-ESL-ICP-OES <3.61E-1 Iron 5C05007 3.61E-1 
7440-09-7 ug/g dry 3/06/15 PNNL-ESL-ICP-OES 5.99E0 Potassium 5C05007 4.44E0 
7439-95-4 ug/g dry 3/06/15 PNNL-ESL-ICP-OES 4.72E0 Magnesium 5C05007 1.68E-1 
7440-02-0 ug/g dry 3/06/15 PNNL-ESL-ICP-OES <3.33E-1 Nickel 5C05007 3.33E-1 
7782-49-2 ug/g dry 3/06/15 PNNL-ESL-ICP-OES <4.13E0 Selenium 5C05007 4.13E0 
7440-23-5 ug/g dry 3/06/15 PNNL-ESL-ICP-OES 1.75E1 Sodium 5C05007 2.74E0 

1412006-09 Lab ID: Client ID. B2YPJ2 
7440-70-2 ug/g dry 3/06/15 PNNL-ESL-ICP-OES 2.54E1 Calcium 5C05007 1.57E0 
7440-48-4 ug/g dry 3/06/15 PNNL-ESL-ICP-OES <4.54E-1 Cobalt 5C05007 4.54E-1 
7439-89-6 ug/g dry 3/06/15 PNNL-ESL-ICP-OES <3.64E-1 Iron 5C05007 3.64E-1 
7440-09-7 ug/g dry 3/06/15 PNNL-ESL-ICP-OES 4.92E0 Potassium 5C05007 4.48E0 
7439-95-4 ug/g dry 3/06/15 PNNL-ESL-ICP-OES 6.01E0 Magnesium 5C05007 1.70E-1 
7440-02-0 ug/g dry 3/06/15 PNNL-ESL-ICP-OES <3.36E-1 Nickel 5C05007 3.36E-1 
7782-49-2 ug/g dry 3/06/15 PNNL-ESL-ICP-OES <4.17E0 Selenium 5C05007 4.17E0 
7440-23-5 ug/g dry 3/06/15 PNNL-ESL-ICP-OES 1.99E1 Sodium 5C05007 2.77E0 

1412006-13 Lab ID: Client ID. B2YPJ6 
7440-70-2 ug/g dry 3/06/15 PNNL-ESL-ICP-OES 2.39E1 Calcium 5C05007 1.58E0 
7440-48-4 ug/g dry 3/06/15 PNNL-ESL-ICP-OES <4.56E-1 Cobalt 5C05007 4.56E-1 
7439-89-6 ug/g dry 3/06/15 PNNL-ESL-ICP-OES <3.65E-1 Iron 5C05007 3.65E-1 
7440-09-7 ug/g dry 3/06/15 PNNL-ESL-ICP-OES 4.53E0 Potassium 5C05007 4.50E0 
7439-95-4 ug/g dry 3/06/15 PNNL-ESL-ICP-OES 5.40E0 Magnesium 5C05007 1.70E-1 
7440-02-0 ug/g dry 3/06/15 PNNL-ESL-ICP-OES <3.37E-1 Nickel 5C05007 3.37E-1 
7782-49-2 ug/g dry 3/06/15 PNNL-ESL-ICP-OES <4.18E0 Selenium 5C05007 4.18E0 
7440-23-5 ug/g dry 3/06/15 PNNL-ESL-ICP-OES 1.97E1 Sodium 5C05007 2.78E0 
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Total Metals by PNNL-ESL-ICP-OES/UFA 

CAS #  Analyte Results Units EQL Analyzed Method Batch 
1412006-31 Lab ID: Client ID. B2YPL0 

7440-70-2 ug/L 3/06/15 PNNL-ESL-ICP-OES 6.35E5 Calcium 5C06001 4.90E2 
7440-48-4 ug/L 3/06/15 PNNL-ESL-ICP-OES <1.83E2 Cobalt 5C06001 1.83E2 
7439-89-6 ug/L 3/06/15 PNNL-ESL-ICP-OES 7.89E1 Iron 5C06001 4.90E1 
7440-09-7 ug/L 3/06/15 PNNL-ESL-ICP-OES 1.83E4 Potassium 5C06001 2.96E3 
7439-95-4 ug/L 3/06/15 PNNL-ESL-ICP-OES 1.56E5 Magnesium 5C06001 3.43E1 
7440-02-0 ug/L 3/06/15 PNNL-ESL-ICP-OES <2.27E2 Nickel 5C06001 2.27E2 
7440-23-5 ug/L 3/06/15 PNNL-ESL-ICP-OES 1.66E5 Sodium 5C06001 4.47E2 

1412006-35 Lab ID: Client ID. B2XM88 
7440-70-2 ug/L 3/06/15 PNNL-ESL-ICP-OES 1.37E5 Calcium 5C06001 4.90E2 
7440-48-4 ug/L 3/06/15 PNNL-ESL-ICP-OES <1.83E2 Cobalt 5C06001 1.83E2 
7439-89-6 ug/L 3/06/15 PNNL-ESL-ICP-OES <4.90E1 Iron 5C06001 4.90E1 
7440-09-7 ug/L 3/06/15 PNNL-ESL-ICP-OES 1.69E4 Potassium 5C06001 2.96E3 
7439-95-4 ug/L 3/06/15 PNNL-ESL-ICP-OES 4.90E4 Magnesium 5C06001 3.43E1 
7440-02-0 ug/L 3/06/15 PNNL-ESL-ICP-OES <2.27E2 Nickel 5C06001 2.27E2 
7440-23-5 ug/L 3/06/15 PNNL-ESL-ICP-OES 3.29E5 Sodium 5C06001 4.47E2 

1412006-37 Lab ID: Client ID. B2XM94 
7440-70-2 ug/L 3/06/15 PNNL-ESL-ICP-OES 4.44E5 Calcium 5C06001 4.90E2 
7440-48-4 ug/L 3/06/15 PNNL-ESL-ICP-OES <1.83E2 Cobalt 5C06001 1.83E2 
7439-89-6 ug/L 3/06/15 PNNL-ESL-ICP-OES <4.90E1 Iron 5C06001 4.90E1 
7440-09-7 ug/L 3/06/15 PNNL-ESL-ICP-OES 2.86E4 Potassium 5C06001 2.96E3 
7439-95-4 ug/L 3/06/15 PNNL-ESL-ICP-OES 1.35E5 Magnesium 5C06001 3.43E1 
7440-02-0 ug/L 3/06/15 PNNL-ESL-ICP-OES <2.27E2 Nickel 5C06001 2.27E2 
7440-23-5 ug/L 3/06/15 PNNL-ESL-ICP-OES 5.40E5 Sodium 5C06001 4.47E2 
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Radionuclides by ICP-MS/1:1 Water Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 
1412006-01 Lab ID: Client ID. B2YPH4 

15046-84-1 ug/g dry 4/08/15 PNNL-ESL-ICPMS <8.04E-3 Iodine-129 5D08006 8.04E-3 
1412006-09 Lab ID: Client ID. B2YPJ2 

15046-84-1 ug/g dry 4/08/15 PNNL-ESL-ICPMS <8.11E-3 Iodine-129 5D08006 8.11E-3 
1412006-13 Lab ID: Client ID. B2YPJ6 

15046-84-1 ug/g dry 4/08/15 PNNL-ESL-ICPMS <8.14E-3 Iodine-129 5D08006 8.14E-3 
1412006-31 Lab ID: Client ID. B2YPL0 

15046-84-1 ug/g dry 4/08/15 PNNL-ESL-ICPMS <1.18E-2 Iodine-129 5D08007 1.18E-2 
1412006-35 Lab ID: Client ID. B2XM88 

15046-84-1 ug/g dry 4/08/15 PNNL-ESL-ICPMS <1.24E-2 Iodine-129 5D08007 1.24E-2 
1412006-37 Lab ID: Client ID. B2XM94 

15046-84-1 ug/g dry 4/08/15 PNNL-ESL-ICPMS <1.24E-2 Iodine-129 5D08007 1.24E-2 
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Radionuclides by ICP-MS/1:1 Water Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 
1412006-01 Lab ID: Client ID. B2YPH4 

14133-76-7 ug/g dry 3/06/15 PNNL-ESL-ICPMS <4.03E-5 Technetium-99 5C05004 4.03E-5 
U-238 ug/g dry 3/06/15 PNNL-ESL-ICPMS 3.49E-4 Uranium 238 5C05004 8.26E-5 

1412006-09 Lab ID: Client ID. B2YPJ2 
14133-76-7 ug/g dry 3/06/15 PNNL-ESL-ICPMS <4.06E-5 Technetium-99 5C05004 4.06E-5 
U-238 ug/g dry 3/06/15 PNNL-ESL-ICPMS 3.31E-4 Uranium 238 5C05004 8.33E-5 

1412006-13 Lab ID: Client ID. B2YPJ6 
14133-76-7 ug/g dry 3/06/15 PNNL-ESL-ICPMS <4.07E-5 Technetium-99 5C05004 4.07E-5 
U-238 ug/g dry 3/06/15 PNNL-ESL-ICPMS 3.55E-4 Uranium 238 5C05004 8.36E-5 
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Radionuclides By ICP-MS/UFA 

CAS #  Analyte Results Units EQL Analyzed Method Batch 
1412006-31 Lab ID: Client ID. B2YPL0 

14133-76-7 ug/L 3/06/15 PNNL-ESL-ICPMS <4.10E-1 Technetium-99 5C05005 4.10E-1 
U-238 ug/L 3/06/15 PNNL-ESL-ICPMS 3.77E1 Uranium 238 5C05005 1.06E0 

1412006-35 Lab ID: Client ID. B2XM88 
14133-76-7 ug/L 3/06/15 PNNL-ESL-ICPMS <4.10E1 Technetium-99 5C05005 4.10E1 
U-238 ug/L 3/06/15 PNNL-ESL-ICPMS 3.47E4 Uranium 238 5C05005 1.06E2 

1412006-37 Lab ID: Client ID. B2XM94 
14133-76-7 ug/L 3/06/15 PNNL-ESL-ICPMS <4.10E2 Technetium-99 5C05005 4.10E2 
U-238 ug/L 3/06/15 PNNL-ESL-ICPMS 2.36E5 Uranium 238 5C05005 1.06E3 
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RCRA Metals By PNNL-ESL-ICPMS/1:1 Water Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 
1412006-01 Lab ID: Client ID. B2YPH4 

14092-98-9 ug/g dry 3/12/15 PNNL-ESL-ICPMS <7.11E-3 Chromium 5C12001 7.11E-3 
7440-38-2 ug/g dry 3/12/15 PNNL-ESL-ICPMS <5.85E-3 Arsenic 5C12001 5.85E-3 
14378-37-1 ug/g dry 3/12/15 PNNL-ESL-ICPMS <6.46E-3 Silver 5C12001 6.46E-3 
14336-64-2 ug/g dry 3/12/15 PNNL-ESL-ICPMS <1.18E-3 Cadmium 5C12001 1.18E-3 
15010-01-2 ug/g dry 3/12/15 PNNL-ESL-ICPMS 8.12E-3 Barium 5C12001 3.78E-4 
15756-10-2 ug/g dry 3/12/15 PNNL-ESL-ICPMS <1.35E-3 Mercury 5C12001 1.35E-3 

1412006-09 Lab ID: Client ID. B2YPJ2 
14092-98-9 ug/g dry 3/12/15 PNNL-ESL-ICPMS <7.17E-3 Chromium 5C12001 7.17E-3 
7440-38-2 ug/g dry 3/12/15 PNNL-ESL-ICPMS <5.90E-3 Arsenic 5C12001 5.90E-3 
14378-37-1 ug/g dry 3/12/15 PNNL-ESL-ICPMS <6.51E-3 Silver 5C12001 6.51E-3 
14336-64-2 ug/g dry 3/12/15 PNNL-ESL-ICPMS <1.19E-3 Cadmium 5C12001 1.19E-3 
15010-01-2 ug/g dry 3/12/15 PNNL-ESL-ICPMS 6.07E-3 Barium 5C12001 3.81E-4 
15756-10-2 ug/g dry 3/12/15 PNNL-ESL-ICPMS <1.36E-3 Mercury 5C12001 1.36E-3 

1412006-13 Lab ID: Client ID. B2YPJ6 
14092-98-9 ug/g dry 3/12/15 PNNL-ESL-ICPMS <7.20E-3 Chromium 5C12001 7.20E-3 
7440-38-2 ug/g dry 3/12/15 PNNL-ESL-ICPMS <5.93E-3 Arsenic 5C12001 5.93E-3 
14378-37-1 ug/g dry 3/12/15 PNNL-ESL-ICPMS <6.53E-3 Silver 5C12001 6.53E-3 
14336-64-2 ug/g dry 3/12/15 PNNL-ESL-ICPMS <1.20E-3 Cadmium 5C12001 1.20E-3 
15010-01-2 ug/g dry 3/12/15 PNNL-ESL-ICPMS 9.54E-3 Barium 5C12001 3.82E-4 
15756-10-2 ug/g dry 3/12/15 PNNL-ESL-ICPMS <1.37E-3 Mercury 5C12001 1.37E-3 
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RCRA Metals By PNNL-ESL-ICPMS/UFA 

CAS #  Analyte Results Units EQL Analyzed Method Batch 
1412006-31 Lab ID: Client ID. B2YPL0 

14092-98-9 ug/L 3/12/15 PNNL-ESL-ICPMS <1.92E0 Chromium 5C12002 1.92E0 
7440-38-2 ug/L 3/12/15 PNNL-ESL-ICPMS <4.68E0 Arsenic 5C12002 4.68E0 
14687-58-2 ug/L 3/12/15 PNNL-ESL-ICPMS 1.87E2 Selenium 5C12002 1.36E1 
14378-37-1 ug/L 3/12/15 PNNL-ESL-ICPMS <4.16E-1 Silver 5C12002 4.16E-1 
14336-64-2 ug/L 3/12/15 PNNL-ESL-ICPMS <1.01E0 Cadmium 5C12002 1.01E0 
13981-97-0 ug/L 3/30/15 PNNL-ESL-ICPMS 2.70E1 Barium 5C12002 6.24E-1 
14191-87-8 ug/L 3/30/15 PNNL-ESL-ICPMS <7.83E-1 Mercury 5C12002 7.83E-1 

1412006-35 Lab ID: Client ID. B2XM88 
14092-98-9 ug/L 3/12/15 PNNL-ESL-ICPMS <1.92E0 Chromium 5C12002 1.92E0 
7440-38-2 ug/L 3/12/15 PNNL-ESL-ICPMS <4.68E0 Arsenic 5C12002 4.68E0 
14687-58-2 ug/L 3/12/15 PNNL-ESL-ICPMS 1.61E1 Selenium 5C12002 1.36E1 
14378-37-1 ug/L 3/12/15 PNNL-ESL-ICPMS <4.16E-1 Silver 5C12002 4.16E-1 
14336-64-2 ug/L 3/12/15 PNNL-ESL-ICPMS <1.01E0 Cadmium 5C12002 1.01E0 
13981-97-0 ug/L 3/31/15 PNNL-ESL-ICPMS 2.01E0 Barium 5C12002 6.24E-2 
14191-87-8 ug/L 3/31/15 PNNL-ESL-ICPMS <7.83E-2 Mercury 5C12002 7.83E-2 

1412006-37 Lab ID: Client ID. B2XM94 
14092-98-9 ug/L 3/12/15 PNNL-ESL-ICPMS <1.92E0 Chromium 5C12002 1.92E0 
7440-38-2 ug/L 3/12/15 PNNL-ESL-ICPMS <4.68E0 Arsenic 5C12002 4.68E0 
14687-58-2 ug/L 3/12/15 PNNL-ESL-ICPMS 3.43E1 Selenium 5C12002 1.36E1 
14378-37-1 ug/L 3/12/15 PNNL-ESL-ICPMS <4.16E-1 Silver 5C12002 4.16E-1 
14336-64-2 ug/L 3/12/15 PNNL-ESL-ICPMS <1.01E0 Cadmium 5C12002 1.01E0 
13981-97-0 ug/L 3/31/15 PNNL-ESL-ICPMS 2.42E0 Barium 5C12002 6.24E-2 
14191-87-8 ug/L 3/31/15 PNNL-ESL-ICPMS <7.83E-2 Mercury 5C12002 7.83E-2 
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Client ID Lab ID Results Units MDA Analyzed Method 
B2YPH4 1412006-01 <4.25E+00 pCi/g dry 4.25E+00 3/24/2015 AGG-RRL-002 
B2YPJ2 1412006-09 <4.91E+00 pCi/g dry 4.91E+00 3/24/2015 AGG-RRL-002 
B2YPJ6 1412006-13 <5.20E+00 pCi/g dry 5.20E+00 3/24/2015 AGG-RRL-002 

 

Tritium/Water Extract 
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Client ID Lab ID Results Units MDA Analyzed Method 
B2YPH4 1412006-01 <8.73E-01 pCi/g dry 8.73E-01 3/21/2015 AGG-RRL-002 
B2YPJ2 1412006-09 <4.33E-01 pCi/g dry 4.33E-01 3/21/2015 AGG-RRL-002 
B2YPJ6 1412006-13 <8.62E-01 pCi/g dry 8.62E-01 3/21/2015 AGG-RRL-002 

 
 

 
 
 
  

Carbon-14/Water Extract 
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Client 
ID Lab ID Results Units Analyzed Method 

B2YPH4 1412006-01 ND pCi/g dry 3/27/2015 AGG-RRL-002 
B2YPJ2 1412006-09 ND pCi/g dry 3/27/2015 AGG-RRL-002 
B2YPJ6 1412006-13 ND pCi/g dry 3/27/2015 AGG-RRL-002 

Carbon-14/Water Extract 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Wet Chemistry - Quality Control 
Environmental Science Laboratory 

Batch 5C12003 - 1:1 Water Extract (pH_EC_Alk) 
Blank (5C12003-BLK1) Prepared: 02/27/15  Analyzed: 03/18/15  

ug/g wet <2.35E1 Alkalinity as CaCO3 2.35E1 

Duplicate (5C12003-DUP1) Prepared: 02/27/15  Analyzed: 03/18/15  Source: 1412006-01 
ug/g dry 4.29E1 35 1.79 4.21E1 Alkalinity as CaCO3 2.43E1 

Batch 5C27001 - 1:1 Water Extract (pH_EC_Alk) 
Blank (5C27001-BLK1) Prepared & Analyzed: 02/27/15  

pH Units 6.22E0 pH N/A 
Duplicate (5C27001-DUP1) Prepared & Analyzed 03/06/15   Source: 1412006-01 

pH Units 7.97E0 35 0.125 7.98E0 pH N/A 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Anions by Ion Chromatography - Quality Control 
Environmental Science Laboratory 

Batch 5C09001 - 1:1 Water Extract (IC) 
Blank (5C09001-BLK1) Prepared & Analyzed: 03/05/15  

ug/g wet <1.00E-1 Fluoride 1.00E-1 
" <2.50E-1 Chloride 2.50E-1 
" <5.00E-1 Nitrite 5.00E-1 
" <5.00E-1 Nitrate 5.00E-1 
" <7.50E-1 Sulfate 7.50E-1 

LCS (5C09001-BS1) Prepared & Analyzed: 03/05/15  
ug/g wet 2.00E0 80-120 98.0 1.96E0 Fluoride 1.00E-1 

" 5.00E0 80-120 100 5.02E0 Chloride 2.50E-1 
" 1.00E1 80-120 100 1.00E1 Nitrite 5.00E-1 
" 1.00E1 80-120 99.6 9.96E0 Nitrate 5.00E-1 
" 1.50E1 80-120 99.9 1.50E1 Sulfate 7.50E-1 

Duplicate (5C09001-DUP1) Prepared: 03/05/15  Analyzed: 03/07/15  Source: 1412006-01 
ug/g dry 4.71E-1 35 26.0 3.62E-1 Fluoride 1.03E-1 

" 3.51E0 35 0.0285 3.50E0 Chloride 2.58E-1 
" ND 35 <5.16E-1 Nitrite 5.16E-1 
" 4.44E0 35 3.08 4.31E0 Nitrate 5.16E-1 
" 7.05E1 35 0.279 7.03E1 Sulfate 7.74E-1 

Post Spike (5C09001-PS1) Prepared: 03/05/15  Analyzed: 03/07/15  Source: 1412006-13 
ug/mL 7.69E-1 3.44E-1 75-125 103 1.14E0 Fluoride N/A 

" 1.92E0 2.53E0 75-125 95.2 4.36E0 Chloride N/A 
" 3.85E0 ND 75-125 96.9 3.73E0 Nitrite N/A 
" 3.85E0 6.83E0 75-125 78.9 9.86E0 Nitrate N/A 
" 5.77E0 8.59E1 75-125 49.3 8.88E1 Sulfate N/A 

Post-Spike Recovery for Sulfate (49.3%) was outside acceptable limits (75-125) in 5C09001-PS1 for Anions by IC-WE.  The native 
sample concentration was greater than 5 time the spike concentration.  There should be no impact to data as reported. 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Hexavalent Chromium/1:1 Water Extract - Quality Control 
Environmental Science Laboratory 

Batch 5C16002 - 1:1 Water Extract (Cr6) 
Blank (5C16002-BLK1) Prepared & Analyzed: 03/12/15  

ug/g wet <5.00E-2 Chromium, Hexavalent 5.00E-2 

LCS (5C16002-BS1) Prepared & Analyzed: 03/12/15  
ug/g wet 5.00E-1 70-130 99.6 4.98E-1 Chromium, Hexavalent 5.00E-2 

Duplicate (5C16002-DUP1) Prepared & Analyzed: 03/12/15  Source: 1412006-01 
ug/g dry ND 35 <5.16E-2 Chromium, Hexavalent 5.16E-2 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Hexavalent Chromium/Water - Quality Control 
Environmental Science Laboratory 

Batch 5C16003 - UFA (Cr6) 
Matrix Spike (5C16003-MS1) Prepared & Analyzed: 03/12/15  Source: 1412006-37 

ug/mL 5.00E-1 ND 75-125 99.6 4.98E-1 Chromium, Hexavalent N/A 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Total Metals by PNNL-ESL-ICP-OES/1:1 Water Extract - Quality Control 
Environmental Science Laboratory 

Batch 5C05007 - 1:1 Water Extract (ICP/ICPMS) 
Blank (5C05007-BLK1) Prepared: 03/05/15  Analyzed: 03/06/15  

ug/g wet <1.51E0 Calcium 1.51E0 
" <4.36E-1 Cobalt 4.36E-1 
" <3.50E-1 Iron 3.50E-1 
" <4.30E0 Potassium 4.30E0 
" <1.63E-1 Magnesium 1.63E-1 
" <3.22E-1 Nickel 3.22E-1 
" <4.00E0 Selenium 4.00E0 
" <2.66E0 Sodium 2.66E0 

LCS (5C05007-BS1) Prepared: 03/05/15  Analyzed: 03/06/15  
ug/g wet 5.00E0 80-120 96.5 4.82E0 Calcium 1.51E0 

" 5.00E0 80-120 101 5.04E0 Cobalt 4.36E-1 
" 5.00E0 80-120 99.2 4.96E0 Iron 3.50E-1 
" 5.00E1 80-120 95.2 4.76E1 Potassium 4.30E0 
" 5.00E0 80-120 96.0 4.80E0 Magnesium 1.63E-1 
" 5.00E0 80-120 101 5.07E0 Nickel 3.22E-1 
" 5.00E0 80-120 101 5.03E0 Selenium 4.00E0 
" 5.00E0 80-120 98.7 4.93E0 Sodium 2.66E0 

Post Spike (5C05007-PS1) Prepared: 03/05/15  Analyzed: 03/06/15  Source: 1412006-13 
ug/L 5.00E2 2.29E3 75-125 106 2.82E3 Calcium N/A 

" 2.50E2 ND 75-125 102 2.53E2 Cobalt N/A 
" 5.00E2 4.42E0 75-125 100 5.04E2 Iron N/A 
" 1.25E3 4.33E2 75-125 103 1.72E3 Potassium N/A 
" 5.00E2 5.17E2 75-125 98.2 1.01E3 Magnesium N/A 
" 5.00E2 ND 75-125 105 5.18E2 Nickel N/A 
" 5.00E2 3.17E1 75-125 98.4 5.24E2 Selenium N/A 
" 5.00E2 1.88E3 75-125 124 2.51E3 Sodium N/A 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Total Metals by PNNL-ESL-ICP-OES - Quality Control 
Environmental Science Laboratory 

Batch 5C06001 - Special Extract (ICP/ICPMS) 
Blank (5C06001-BLK1) Prepared & Analyzed: 03/06/15  

ug/L <4.90E2 Calcium 4.90E2 
" <1.83E2 Cobalt 1.83E2 
" <4.90E1 Iron 4.90E1 
" <2.96E3 Potassium 2.96E3 
" <3.43E1 Magnesium 3.43E1 
" <2.27E2 Nickel 2.27E2 
" <4.47E2 Sodium 4.47E2 

Post Spike (5C06001-PS1) Prepared & Analyzed: 03/06/15  Source: 1412006-37 
ug/L 5.00E2 4.44E4 75-125 390 4.64E4 Calcium N/A 

" 2.50E2 2.97E0 75-125 101 2.56E2 Cobalt N/A 
" 5.00E2 ND 75-125 98.9 4.88E2 Iron N/A 
" 1.25E3 2.86E3 75-125 114 4.29E3 Potassium N/A 
" 5.00E2 1.35E4 75-125 215 1.45E4 Magnesium N/A 
" 5.00E2 1.35E0 75-125 104 5.20E2 Nickel N/A 
" 5.00E2 5.40E4 75-125 433 5.62E4 Sodium N/A 

Post-Spike Recovery for Calcium (390%) was outside acceptable limits (75-125) in 5C06001-PS1 for ICP-OES Vadose-UFA.  The 
native sample concentration was greater than 5 time the spike concentration.  There should be no impact to data as reported. 

Post-Spike Recovery for Magnesium (215%) was outside acceptable limits (75-125) in 5C06001-PS1 for ICP-OES Vadose-UFA.  
The native sample concentration was greater than 5 time the spike concentration.  There should be no impact to data as reported. 

Post-Spike Recovery for Sodium (433%) was outside acceptable limits (75-125) in 5C06001-PS1 for ICP-OES Vadose-UFA.  The 
native sample concentration was greater than 5 time the spike concentration.  There should be no impact to data as reported. 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Radionuclides by ICP-MS/1:1 Water Extract - Quality Control 
Environmental Science Laboratory 

Batch 5C05004 - 1:1 Water Extract (ICP/ICPMS) 
Blank (5C05004-BLK1) Prepared: 02/27/15  Analyzed: 03/06/15  

ug/g wet <3.90E-5 Technetium-99 3.90E-5 
" <8.00E-5 Uranium 238 8.00E-5 

Post Spike (5C05004-PS1) Prepared: 03/05/15  Analyzed: 03/06/15  Source: 1412006-13 
ug/L 1.00E0 6.79E-2 75-125 104 1.11E0 Uranium 238 N/A 

Batch 5D08006 - 1:1 Water Extract (ICP/ICPMS) 
Blank (5D08006-BLK1) Prepared: 02/27/15  Analyzed: 04/08/15  

ug/g wet <7.44E-3 Iodine-129 7.44E-3 

Post Spike (5D08006-PS1) Prepared & Analyzed: 04/08/15  Source: 1412006-13 
ug/L 1.00E0 3.90E-1 75-125 53.6 9.26E-1 Iodine-129 N/A 

Batch 5D08007 - 1:1 Water Extract (ICP/ICPMS) 
Post Spike (5D08007-PS1) Prepared & Analyzed: 04/08/15  Source: 1412006-31 

ug/L 1.00E0 ND 75-125 11.5 -1.71E-1 Iodine-129 N/A 

Post-Spike Recovery for Iodine-129 (53.6 and 11.5%) were outside acceptable limits (75-125) in 5D08006-PS1 and 5D08007-PS1 for 
ICP-MS I-129-WE.  The native sample concentrations were ND, and all other QC were within acceptable limits.  There should be no 
impact to data as reported. 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Radionuclides By ICP-MS - Quality Control 
Environmental Science Laboratory 

Batch 5C05005 - Special Extract (ICP/ICPMS) 
Post Spike (5C05005-PS1) Prepared: 03/05/15  Analyzed: 03/06/15  Source: 1412006-31 

ug/L 1.01E0 ND 75-125 108 1.09E0 Technetium-99 N/A 
" 1.00E0 3.77E-1 75-125 104 1.41E0 Uranium 238 N/A 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

RCRA Metals By PNNL-ESL-ICPMS/1:1 Water Extract - Quality Control 
Environmental Science Laboratory 

Batch 5C12001 - 1:1 Water Extract (ICP/ICPMS) 
Blank (5C12001-BLK1) Prepared & Analyzed: 03/12/15  

ug/g wet <6.89E-3 Chromium 6.89E-3 
" <5.67E-3 Arsenic 5.67E-3 
" <6.26E-3 Silver 6.26E-3 
" <1.15E-3 Cadmium 1.15E-3 
" <3.66E-4 Barium 3.66E-4 
" <1.31E-3 Mercury 1.31E-3 

LCS (5C12001-BS1) Prepared & Analyzed: 03/12/15  
ug/g wet 5.00E0 80-120 98.0 4.90E0 Chromium 1.38E0 

" 5.00E0 80-120 88.6 4.43E0 Arsenic 1.13E0 
" 5.00E0 80-120 96.8 4.84E0 Silver 1.25E0 
" 5.00E0 80-120 93.7 4.69E0 Cadmium 2.29E-1 
" 5.00E0 80-120 97.9 4.90E0 Barium 7.32E-2 

Duplicate (5C12001-DUP1) Prepared & Analyzed: 03/12/15  Source: 1412006-01 
ug/g dry ND 35 <7.11E-3 Chromium 7.11E-3 

" ND 35 <5.86E-3 Arsenic 5.86E-3 
" ND 35 <6.46E-3 Silver 6.46E-3 
" ND 35 <1.18E-3 Cadmium 1.18E-3 
" 8.12E-3 35 12.5 7.17E-3 Barium 3.78E-4 
" ND 35 <1.35E-3 Mercury 1.35E-3 

Post Spike (5C12001-PS1) Prepared & Analyzed: 03/12/15  Source: 1412006-01 
ug/L 2.50E0 1.50E-2 75-125 99 2.49E0 Chromium N/A 

" 2.50E0 3.83E-1 75-125 99.4 2.87E0 Arsenic N/A 
" 2.50E0 ND 75-125 98.2 2.45E0 Silver N/A 
" 2.50E0 ND 75-125 104 2.58E0 Cadmium N/A 
" 2.50E0 7.87E-1 75-125 99 3.26E0 Barium N/A 
" 2.50E0 1.00E-3 75-125 95.3 2.38E0 Mercury N/A 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

RCRA Metals By PNNL-ESL-ICPMS - Quality Control 
Environmental Science Laboratory 

Batch 5C12002 - Special Extract (ICP/ICPMS) 
Post Spike (5C12002-PS1) Prepared & Analyzed: 03/12/15  Source: 1412006-31 

ug/L 2.50E0 7.80E-2 75-125 94.9 2.45E0 Chromium N/A 
" 2.50E0 3.28E-1 75-125 88.6 2.54E0 Arsenic N/A 
" 2.50E0 1.87E1 75-125 95.2 2.10E1 Selenium N/A 
" 2.50E0 ND 75-125 95.8 2.39E0 Silver N/A 
" 2.50E0 3.70E-2 75-125 98.4 2.50E0 Cadmium N/A 
" 2.50E0 2.70E0 75-125 101 5.22E0 Barium N/A 
" 2.50E0 ND 75-125 106 2.31E0 Mercury N/A 
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Pacific Northwest CORE LOG Boring/Well No _C=-S-:-9;_'2_ 2.. ____ _ _ 

National laboratory Location 'Zbb C&...,} ~ 
Depth Date 2) 12}2cr 5 ------

Project 

Logged by Gee'Jfe ~ ~..-.- J~d;y- Drilling Contractor ________ _ 

Reviewed by <J """' • / v ' r:l" Date ---- Driller --------------------
Lithologic Class. Scheme~~~~~ """ Procedure1!71Bf-97-GVL-D/ Rev 0 Drill Method 

DEPTH SAMPLES MOIS- GRAPHIC LOG UTHOLOGIC DESCRIPTION 
(fl ) TYPE ffiNUM BER TURE c z s G (partide size distribution, sorting, mineralogy, roundness, color, reaction to HCI, maximum grain size, consolidation, structure, etc.) 

COMMENTS 

W · Wet, M • Mo1st, SM • Slightly Mo1st, D • Dry 2006/DCL/FORMS/Corelog/001 (006/09) 
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Pacific Northwest CORE LOG 
National laboratory 
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~ r:::/L_ .~ 1 DI = 
Depth------Date ~~~)2l>)'S" 

Project 
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Driller 

Rev D Drill Method 

DEPlll SAMPUS MOIS- GRAPHIC LOG UTHOLOGIC DESCRIPTION 
(fT ) TYPE 1~lrMBER TURE c z s G (particle size distribution, sorting, mineralogy, roundness, color, reaction to HCI, maximum grain size, consolidation, structure, etc.) 

COMMENTS 

21Jt.$51-- i,~ , ~~· ~l(b.t<.....-.-C\1-4.\u..-- J3t>,,.,.f~)'<zlc, 2t?'o ~". ~P ,b,;\m;.~ ~~t!'>\ b¥" 1~-m-.~~-
::" -~~ dro..re." Soft c m~A "'"u 

1 
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W · Wet, M • Mo1st, SM ·Slightly Mo1st, D • Dry 2006/DCL/FORMS/Corelog/001 (006/09) 
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Pacific Northwest CORE LOG Boring/Well No _e..:....B_9_2_2.. ______ _ Depth Date?./r3~ ------ Sheet 

3 of £ National Laboratory Location -zoo G:t.~+h-~ Project 
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----

Drilling Contractor ________ _ 

Driller ----------------------
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COMMENTS 
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Pacific Northwest 
National laboratory 

CORE LOG 
Boring/Well No CB9'2.Z 

~~---------------
Depth Date 2f, ?)"2415 Sheet ----------

Location ~ a"*- -fu-~ Project 2../ )'~ )zr>Jf> 4 of 5 
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Rev D 

/ 
~ .... 

Reviewed by ------------..::;;------------------=-----------.,-
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<.J 

Date ------- Driller -----------------------
Drill Method 

UTHOLOGIC DESCRIPTION 
COMMENTS 

(particle size distribution, sorting, mineralogy, roundness, color, reaction to HCI, maximum groin size, consolidation, structure, etc.) 

W · Wet, M • Moist, SM • Sl1ghtly Mo1st, D • Dry 2006/DCL/FORMS/Corelog/001 (006/09) 

 
JULY 8, 2016

59 of 62



Paciflc Northwest 
National laboratory 
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( Pf. l TYPE lo'NUMBER lURE ( z S G (particle size distribution, sorting, mineralogy, roundness, color, reaction to HCI, maximum grain size, consolidation, structure, etc.) 

COMMENTS 
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:~l~~ 1 '2..5Y'i5}2 '\vb-l-li$hbr~n. 1{5,-~~t-\-L\. 
-~ . I . , • --'-'-~.....,_;--=-'--------------+---------t 

-- -~ · ..),/ ··------- --- ---------------------- --t---- ---- - 1 

----- -- --------1-------------

W · Wet, M • M01st, SM • Sl1ghtly Mo1st, D • Dry 2006/DCL/FORMS/Corel.og/001 (006/09) 
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