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Appendix 1-E1 

2010 Overall Quality Control Assessment 

1.1 Introduction and Executive Summary 
The analytical data generated during the 2010 Phase 1 RCRA Facility Investigation (RFI), Rhodia 

Silver Bow Plant, Corrective Action Order on Consent, Docket No. RCRA-08-2004-0001 by 

Columbia Analytical Services, Inc. (CAS), ACZ Laboratories, Inc. (ACZ) and ALS Laboratory 

Group (ALS) were reviewed and validated in conformance with of the Quality Assurance Project 

Plan (QAPP, Barr, March 2009).   

This Quality Control (QC) assessment is divided into two major sections following this introduction.  

Section 4.2 provides the QC assessment for the chemical analysis performed by the laboratories.  

Section 4.3 provides the QC assessment for the field sampling procedures.  

The QC assessment of the soil and groundwater sample analytical data collected for the 2010 Phase 1 

RFI, Rhodia Silver Bow Plant, demonstrate compliance with the data quality objectives in the QAPP.  

The analytical results have been validated and determined useable as qualified in the data summary 

tables and associated databases. 

The QC assessment of the field sampling procedures and data demonstrate compliance with the data 

quality objectives in the QAPP and the Phase I RFI Workplan (Barr, 2009).  The field sampling 

procedures were appropriate. No introduction of contamination or negative effects on sample 

representativeness was observed.  
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1.2 Laboratory Analyses 

Columbia Analytical Services Inc. (CAS) located in Kelso, Washington conducted the physical 

preparation and chemical analyses of the analytical samples requiring polychlorinated biphenyls 

(PCBs), metals, and general chemistry analyses. ACZ Laboratories, Inc. (ACZ) located in Steamboat 

Springs, Colorado conducted the radiological analyses, and ALS Laboratory Group (ALS) located in 

Salt Lake City, Utah conducted the physical preparation and analysis of the analytical samples 

requiring elemental phosphorus analysis by modified EPA 7580 as set forth in the QAPP.   

As set forth in Section B10.3.2 of the QAPP, 10% of the analytical data were validated in accordance 

with U.S. EPA Contract Laboratory Program (CLP) National Functional Guidelines for Organic and 

Inorganic Data Review, (2005/2004) (Guidelines). Areas evaluated during the data validation process 

include holding times, initial and continuing instrument calibrations, surrogate and internal standard 

recoveries, laboratory control samples (LCS), matrix spike sample (MS) and matrix spike duplicate 

sample (MSD) data, laboratory duplicate sample data, laboratory method blank sample data and an 

overall assessment of the data. For the remaining data, the areas evaluated during the data validation 

process were focused to holding times, initial and continuing calibration summary data (where 

available), LCS, MS and MSD data, laboratory duplicate sample data, laboratory method blank 

sample data and an overall assessment of the data. In addition to the Guidelines, specific method 

criteria (SW-846) were also considered in the validation process as differences in some of the 

performance aspects exist between the Guidelines and the non-CLP methods used for the sample 

analysis.  No Guidelines exist for the validation of radiological data, elemental phosphorus and 

general chemistry (chloride, fluoride, sulfate, ammonia, nitrate + nitrite, total phosphorus, 

bicarbonate and carbonate alkalinity,); therefore, a data quality review was performed to evaluate 

general conformity with the performance aspects of the individual analytical methods. As required by 

the United States Environmental Protection Agency (EPA), soil samples, results from the PCBs, 

metals, fluoride, and elemental phosphorus analyses were evaluated to the MDL. Where applicable, 

the PCBs, metals, fluoride, and elemental phosphorus data greater than the MDL and below the 

practical quantitation limit (PQL) are flagged with a “J” indicating an estimated concentration.   

1.2.1 Laboratory Report Data Validation Summaries  

Results from the analysis of soil and groundwater samples collected for the 2010 Phase 1 RCRA 

Facility Investigation, Rhodia Silver Bow Plant, Corrective Action Order on Consent, Docket No. 

RCRA-08-2004-0001 are included in the following laboratory reports:   
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Columbia Analytical Services, Inc. Data Packages 

K1006615 K1006636 K1006676 

K1006777 K1006867 K1007395 

ALS Laboratory Group Data Packages 

1020002   

 

* ACZ Laboratories, Inc. data is contained within Columbia Analytical Services, Inc. data packages. 

The individual data evaluations for the laboratory reports listed above are provided in Appendix Q-2.  

This assessment provides an overview of the overall quality control aspects of the project data.  The 

data validation reports contain more specific details regarding the application of sample qualifiers 

assigned during the validation process.  The laboratory data are considered to be usable as qualified 

in the data summary tables and databases.   

1.2.2 Overview of Quality Control Assessment 

The Data Quality Objectives of 95% completeness were achieved (Section A9.2.3 of the QAPP).   

The following is a general summary of the QC assessment of the analytical results of project samples 

performed by CAS, ACZ and ALS.  Deviations in the quality control aspects discussed in detail 

below are limited to those QC issues considered to be significant.  Individual data evaluations 

provide specific results of the validation and subsequent data qualification (provided in Appendix   

Q-2).       

The project samples were analyzed for one or more of the following parameter(s)/groups: 

polychlorinated biphenyl (PCB) aroclors, metals, chloride, sulfate, ammonia, nitrate + nitrite, total 

phosphorus, bicarbonate and carbonate alkalinity, fluoride, percent solids, elemental (white) 

phosphorus and radiological compounds as described in Tables 1-1, 1-2, 1-3, 1-4, and 1-5 of the 

QAPP.   

No deviations to the specified methodologies published in the QAPP occurred.  

The laboratories met sample holding time requirements for extraction and analysis. Although there is 

no published holding time for fluoride soil analysis, the fluoride data for the soil samples contained 

within sample delivery groups K1006636 and K1006676 are “J” qualified due to the analysis being 

conducted approximately five months after the samples were collected. The fluoride data associated 



 

P:\Mpls\26 MT\46\2646006\WorkFiles\QA QC CLP-non-CLP evaluation\Rhodia 2010 Background Soil and SWMU 22 

QAQCAssess_012811_Final.doc 4 

with the soil samples in the two sample delivery groups should be considered estimated 

concentrations. This is detailed within the individual data evaluations located in Appendix Q-2. 

With a few exceptions, the samples were received in acceptable condition and properly labeled.  

Labeling discrepancies were resolved prior to sample preparation and analysis. The samples were 

received at the laboratories within the acceptable sample temperatures (0 to 6 degrees C). 

Instrument initial and continuing calibration data generally met the acceptance criteria.  Exceptions 

include elemental phosphorus analysis. Specific details regarding initial and continuing calibration 

deviations are described in the individual data evaluation.  

The laboratory control sample (LCS) analyses met the relevant acceptance criteria (Section A9.2.2 of 

the QAPP). Following the request from EPA (via QAPP comments), MS/MSD percent recoveries 
1
 

<30% and >150% force results to be qualified “R” unusable. The LCS spike recoveries for the 2010 

soil and groundwater samples were within the EPA recommendations. 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were submitted at the frequency 

specified in the QAPP. Most of the MS/MSD sample results met acceptance criteria for percent 

recovery and associated relative percent difference (RPD) for each of the required analyses/target 

compounds (PCBs, metals, chloride, sulfate, ammonia, nitrate + nitrite, total phosphorus, bicarbonate 

and carbonate alkalinity, fluoride, percent solids, elemental phosphorus and radiological 

compounds).  In the few instances where deviations were observed in specific samples of these 

matrices, acceptable LCS and LCSD (accuracy and precision) results were achieved, indicating in-

control analytical systems during sample analysis. Following the request from EPA (via QAPP 

comments), MS/MSD percent recoveries 
2
 <30% and >150% force results to be qualified “R” 

unusable. The MS spike recoveries for the 2010 soil and groundwater samples were within the EPA 

                                                      

1 
Percent recoveries include: laboratory control samples, matrix spike and matrix spike duplicates, 

surrogate standards, internal standards, interference check samples and initial and continuing calibration 

standards.   

2 
Percent recoveries include: laboratory control samples, matrix spike and matrix spike duplicates, 

surrogate standards, internal standards, interference check samples and initial and continuing calibration 

standards.   
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recommendations. Minor deviations to the applicable MS/MSD laboratory criterion are discussed in 

detail in the individual data evaluations 

Laboratory duplicate data met the relevant acceptance criteria (Section A9.2.1 of the QAPP) for 

precision with a few exceptions which are discussed in detail in the individual data evaluations. None 

of the deviations were considered significant or indicate systematic problems with the analytical 

processes performed. 

Surrogate standards (for organic PCB analysis) met the acceptance criteria (Section A9.2.2.2 of the 

QAPP).  

For the metals ICP analysis, interference check sample (ICS) acceptance criterion of  +/-20% of the 

true value were met. 

For the metals ICP and ICP/MS analysis, the contract required quantitation limit check standard 

solution (CRI) percent recoveries for chromium, iron, manganese, sodium did not meet the applicable 

Guideline criterion; however, no data were qualified because the CRI is not required in Method 6010 

and Method 6020. 

The majority of the ICP and ICPMS serial dilution data met the applicable criteria with three 

exceptions; the percent difference for magnesium in sample BG-9 (12-18) COMP; for beryllium and 

calcium in sample BG-16 (0-2) COMP; and for beryllium in sample BG-2 (2-12) COMP exceeded 

the laboratory acceptance limits and were qualified “J” estimated.  

The ICPMS and mercury post-digestion spike data met the applicable criteria. A post-digestion spike 

for ICP analysis was not performed. 

A minor deviation was made from the Guidelines relative to the affect of detected blank sample 

results on corresponding project sample results.  In general, the Guidelines indicate that when sample 

concentrations are detected at or near the concentrations detected in the blank samples, the results 

should be presented as the CRQL/RL, with a corresponding “<” (less than) or U qualifier.  However, 

the CRQLs are far greater than the final laboratory PQLs set forth in the QAPP.  Therefore, when a 

project sample result is less than 5 times the associated blank sample concentration, the project 

sample result is reported with a “<” or U (EPA 2005 Organic Guidelines) qualifier.  
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Many target compounds were detected at very low concentrations in the laboratory method blank 

samples, no significant-gross-system-contamination issues were identified over the course of the 

analytical events.  Samples impacted by blank sample concentrations have been qualified and are 

detailed in the individual data evaluations provided in Appendix Q-2. 
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1.3 Field Sampling 

1.3.1 Field Sampling Quality Control 

Field sampling procedures were performed in accordance with the Phase 1 RFI Work Plan (Barr, 

2009).   

Field quality control procedures included the collection and analysis of field duplicate samples and 

field blank samples to monitor the contamination introduced from improper field equipment 

decontamination, sample collection, sample transport, and laboratory analytical procedures.  The 

results from the analysis of these samples demonstrate that the data are in compliance with the data 

quality objectives.   

Sample identification techniques described in Sections A9 and B2 of the QAPP (Barr, March 2009) 

required the field (rinsate) blank samples be submitted to the laboratory as blind QC samples; 

therefore, the field blank samples were assigned a fictitious soil location name at the time of 

collection and their true identities were documented in the Field Logbook records. Field blank 

samples were collected in the following manner: The soil sampling equipment (i.e. stainless-steel 

bowl, and/or spoon, etc.) were rinsed with analyte-free, deionized water. The rinse water was poured 

into the appropriate sample containers for analysis. The data is presented in the data summary tables 

using the soil sample locations they were collected from along with the fictitious sample locations 

identified on the chain-of-custody forms.  

Field sampling procedures and protocols were determined to be appropriate. As described in the 

QAPP, blank samples associated with the soil sampling were analyzed for corresponding sample 

analysis (PCBs, metals, chloride, sulfate, ammonia, nitrate + nitrite, total phosphorus, bicarbonate 

and carbonate alkalinity, fluoride, percent solids, elemental phosphorus and radiological 

compounds). Although several field blank samples had low levels of target analytes present below or 

near the MDL/PQL, no introduction of gross contamination or other adverse affects on sample 

representativeness were identified.  The field blank sample results are summarized Appendix Q-4b 

and are detailed within the individual data evaluations in Appendix Q-2.   

A total of four field duplicate samples were collected as specified in Section A9.3.2 of the QAPP.  

Precision (both field and analytical) was evaluated through a comparison of the duplicate data when 

both the native and duplicate sample had detected concentrations reported.   
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The precision was evaluated by calculating the relative percent difference (RPD) for the data pairs as 

follows:  

 RPD =   D1   -    D2       x 100 

              (D1  +  D2)/2 

 

   Where:  D1 = concentration of sample 

   D2 = concentration of duplicate sample 

 

The RPD results for arsenic, cadmium, mercury, sodium, lead 210, radium 228, thorium 230, and 

uranium 234, 235 and 238 fell beyond the 40% criteria in one or more of the field duplicate pairs. 

However, RPD results are dependent on the heterogeneity of the samples.  Higher RPDs are expected 

when results are at or near the PQL and do not always indicate poor precision. Data qualifiers were 

applied due RPD exceedences in only one case, and the data are qualified accordingly in the data 

summary tables. The field duplicate sample results are discussed in detail within the individual data 

evaluations. 

 

 



  
 

Appendix 1-E2 
 

2010 Individual Data Assessments 
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Data Validation Report  
Laboratory Report / Batch: K1006615 

Rhodia Silver Bow Plant – Butte, Montana 
 2010 – Phase I RCRA Facility Investigation 

U.S. EPA Corrective Action Order on Consent,  
Docket No. RCRA-2006-08-2004-0001 

  
Date of Data Validation Report: January 26, 2011 

 

The validation of the Columbia Analytical Services, Inc. (CAS, Kelso, Washington) and ACZ 

Laboratories, Inc. (ACZ, Steamboat Springs, Colorado) laboratory data for metals, general chemistry, 

and radiochemistry analyses of the samples collected in 2010 to support the Phase 1 - RCRA Facility 

Investigation is complete as detailed below. 

The analytical data were reviewed in accordance Barr’s Data Validation SOPs which are based upon 

the U.S. EPA Contract Laboratory Program (CLP) National Functional Guidelines (NFG) for 

Inorganic Data Review (EPA 2004) and in general accordance with U.S. EPA Methods 160.3 

modified, 340.2 modified, 6010B, 6020, 7471A; 9315 modified; modified EICHROM method for 

lead 210 and uranium 234, 235 and 238 isotope analysis; and the Department of Energy’s 

Environmental Survey Manual Method 4506 (ESM 4506) as specified in the Quality Assurance 

Project Plan (QAPP, Barr, March 2009). 

In general, the areas covered by the validation process include: 

• Overall assessment 

• Holding times, preservation and storage 

• Instrument performance checks - ICP/MS Tuning  

• Initial calibration and initial calibration verification  

• Continuing calibration verification 

• Blank analysis 

• ICP/ICP/MS interference check samples (metals only) 

• Laboratory control samples 

• Internal standards 

• Matrix spike results 

 

The results for nine soil samples are contained in this laboratory report. The samples are identified as 

follows:  

BG-5 (0-2) COMP     BG-5 (2-12) COMP     BG-5 (12-18) COMP 

BG-9 (0-2) COMP     BG-9 (2-12) COMP     BG-9 (12-18) COMP 

BG-13 (0-2) COMP    BG-13 (2-12) COMP     BG-13 (12-18) COMP 

           

The samples were analyzed for metals (ICP/ICP/MS/mercury), general chemistry parameters (total 

solids and fluoride) and radiochemistry parameters (uranium 234 and 238, radium 226, lead 210, and 

thorium 230) as required using the methods detailed in the QAPP (Barr, March 2009).  

Overall Assessment 

The QAPP specified that 10% of the project data be reviewed using CLP NFG (Guidelines) and the 

remaining data be reviewed in accordance with Barr’s Data Validation Standard Operating 

Procedures (SOPs).  Because 90% of the data was correspondingly validated using non-CLP criteria, 

the laboratory criterion were used for consistency, except where outliers exceeded 30-150% EPA 
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quality control criteria.  In summary, because the Guidelines have limits which are often different 

than, and in certain cases are more stringent than, the limits specified by the analytical methods and 

the laboratory generated limits; therefore, the end result may be slightly different data qualification.   

In accordance with the Guidelines, sample concentrations greater than the method detection limit and 

below the practical quantitation limit are “J” qualified for the metals and fluoride analyses. The data 

qualifiers indicate estimated concentrations for the analyses. The non-detect concentrations are 

presented as “<MDL” in the data tables. 

The data are useable as reported and qualified and fulfill the data quality objectives (DQOs) for 

sensitivity, accuracy and precision as specified in the QAPP. The following sections provide specific 

validation details. 

Holding Times, Preservation and Storage 

The samples were collected on June 22
nd

, 2010 packed on ice and sent to the laboratories (CAS, 

located in Kelso, Washington and ACZ, located in Steamboat Springs, CO) with an accompanying 

chain-of-custody form (COC). Per the chain-of-custody and subsequent laboratory acknowledgement 

receipt forms, the samples were received intact with a temperature of 1.0 °C to 3.7 °C upon receipt at 

the laboratories. The samples were stored at 4 °C until analysis. No qualifiers were assigned due to 

holding times, preservation, or storage issues. 

Instrument Performance Checks – ICP/MS Tuning (ICP/MS Metals) 

Satisfactory instrument calibration is crucial to ensuring the accurate qualitative and quantitative 

results for the target compound of the analysis. Initial calibration procedures define the linear range 

and mean calibration factors that are used for sample quantitation. 

The tuning aspects of the inductively coupled plasma mass spectrometer (ICP/MS) met the applicable 

acceptance criteria for mass resolution and the percent relative standard deviation (%RSD) for the 

five consecutive replicates at <5%.   

Initial Calibration and Initial Calibration Verification 

The ICP and ICP/MS initial calibrations were performed at the appropriate frequency and run order, 

and met minimum percent recovery (%R) acceptance criteria for each of the target metals. Mean 

concentrations from 2 replicate exposures were reported for ICP and from 3 replicate exposures for 

ICP/MS as required. Initial calibration verification (ICV) criterion of ±10% (of true value) for the 

target analytes was met during the initial calibration events.   

The cold vapor mercury initial calibration events met the acceptance criterion of a correlation 

coefficient >0.995 using a minimum of at least four calibration standard solutions.  The ICV criterion 

of 20% of the true value was also met for the cold vapor mercury analysis.  

Continuing Calibration Verification 

The CCVs for the ICP and ICP/MS analyses met data validation criteria for frequency, run order and 

acceptable percent recoveries were achieved within the analytes’ method detection limit and the 
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documented upper linear range of the instrument.  Mean concentrations from the 2 (for ICP) and 3 

(for ICPMS) replicate exposures were reported as required. 

The CCVs associated with the cold vapor mercury analyses met the established acceptance criteria 

for frequency and the calculated percent recovery of 20% of the true value.  

The Contract Required Quantitation Limit (CRQL) Check Standard (CRI) sample data for ICP, 

ICP/MS, and mercury did not met the data validation criteria for frequency, run order and/or percent 

recovery as dictated in the Guidelines. The CRI samples reported in the data packages were analyzed 

at the beginning of the analytical sequence(s). The percent recoveries for ICP, ICPMS and mercury 

met the percent recovery criterion established in the Guidelines.  

Blank Analysis 

As stated in Section B10.3.2 of the QAPP, when project sample concentrations are “<” (less than) 

five times the associated blank sample concentrations, thus suspected false positives, they are shown 

at the concentration reported in the sample, with a “<”qualifier analyses with the exception of the 

radiochemistry analyses detailed below.        

The ICP, ICP/MS and mercury analyses method blank samples, initial calibration blank (ICB) and 

continuing calibration blank samples (CCBs) were prepared and analyzed at the appropriate 

frequency and met acceptance criteria for proper run order. Trace concentrations of beryllium, iron, 

manganese, and zinc were detected above the MDL in one method blank sample; however, no data 

were qualified because the soil sample concentrations were all greater than five times the method 

blank sample concentration. Although one or more target metal analytes were present in the ICBs or 

CCBs, their concentrations were extremely low (at or near the MDL) and do not indicate significant 

system contamination.  No qualifiers were applied due to trace ICB or CCB concentrations.   

ICP/ICP/MS Interference Check Samples (Metals Only) 

The ICP and ICP/MS interference check samples (ICS) were analyzed at the appropriate frequency 

and in the correct order during the analysis of the project samples.  Acceptable results of ± 20% of 

the true value were obtained for both solution A and solution AB.  

Laboratory Control Samples (Ongoing Precision/Accuracy)  

Laboratory control samples (LCSs) were prepared and analyzed at the appropriate frequency for the 

target compounds and met the relevant acceptance criteria for percent recovery of the spike 

concentrations, indicating in-control analytical systems.  

The laboratory met the acceptance criteria for the ICP and ICPMS serial dilutions (≤ 10 %D), 

between the undiluted and diluted results, where sample results are significantly greater than the 

MDL (>50x) with the exception of magnesium. The ICP serial dilution for magnesium for sample 

BG-9 (12-18) COMP exceeded the acceptance limits specified by the laboratory and the Guidelines 

and were “J” qualified (estimated). A post-digestion spike for ICP analyses was not performed. The 

ICP/MS and mercury serial dilutions and post-digestion spike percent recoveries met the applicable 

criteria.  
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Internal Standards (ICP/MS Analyses Only) 

The ICP/MS internal standard data were acceptable. The ICP/MS internal standard data were 

acceptable. The internal standards displayed percent relative intensity (%RI) within the 60-125% 

range.  

Matrix Spike Results 

Sample BG-9 (12-18) COMP served as the MS samples for the ICP, ICP/MS, and mercury analyses. 

The MS data met the applicable laboratory and EPA acceptance criteria for percent recovery with the 

following exception. The MS percent recovery for iron for sample BG-9 (12-18) COMP served was 

not applicable because the associated sample concentration was greater than four times the spike 

concentration thereby preventing accurate evaluation of the spike recovery. 

General Chemistry Analysis (Fluoride and Total Solids) 

No Guideline criteria exist for fluoride and total solids analyses. The general chemistry data were 

reviewed in accordance with Barr’s SOPs included in the QAPP. Results for total solids were 

accepted as reported. The ICV, CCV data indicated that the laboratory and method criteria were met 

for fluoride. Sample BG-9 (12-18) COMP served as the MS/MSD samples for the fluoride analysis. 

In all but one case, the LCS and MS/MSD data indicated that the applicable laboratory and method 

criteria were met for the general chemistry analyses. For sample BG-9 (12-18) COMP, the MSD 

percent recovery did not meet the acceptable laboratory criteria; however, no data were qualified 

because the deviation was minor (1% below the laboratory criteria). Samples BG-9 (12-18) COMP 

served as the analytical batch duplicate sample for the general chemistry analyses. The analytical 

batch duplicate sample data indicated that the laboratory and method criteria were met for the general 

chemistry analyses. Trace concentrations of fluoride were present above the MDL in one or more of 

the method blank and CCB samples; however, no data were qualified because the blank sample 

concentrations were too small to have an affect on the associated project soil samples. 

Radiochemistry Analysis (Lead 210, Radium 226, Thorium 230, and Uranium 
234, 235 and 238) 

Results were reviewed in general accordance with the analytical methods specified in the QAPP.  

Samples BG-10 (0-2) COMP, BG-10 (2-12) COMP, and BG-10 (12-18) COMP served as the MS 

samples for one or more of the radiochemistry methods. The LCS and MS data met the applicable 

criterion for accuracy. Samples BG-10 (0-2) COMP, BG-10 (2-12) COMP, and BG-10 (12-18) 

COMP served as the analytical batch duplicate samples for this data package. The replicate error 

ratios (RERs) met the laboratory acceptance limits for precision. One method blank sample had a 

detectable concentration above the practical quantitation limit (i.e. lower limit of detection (LLD) for 

uranium 234; however, per guidance from the laboratory (ACZ), method blank concentrations less 

than two times the practical quantitation limit are not controlled; therefore, no qualification of the 

data was deemed necessary. 



Data Validation Report 
Laboratory Report / Batch: K1006615 

 
Rhodia Silver Bow Plant – Butte, Montana 
2010 – Phase I RCRA Facility Investigation 

U.S. EPA Corrective Action Order on Consent,  
Docket No. RCRA-2006-08-2004-0001 

 
Date Data Validation Report:  January 26, 2011 

 

P:\Mpls\26 MT\46\2646006\WorkFiles\RFI\RFI Report\Draft RFI Report 2011\Appendices\Appdx Q-2 2010 Individual Data Assessments\CAS 
K1006615_CLP_data eval_012611_Final.doc  

Page 5 of 5 

Discussion 

The analytical batch duplicate sample RPDs met the applicable laboratory criteria with the exception 

of uranium for sample BG-9 (12-18) COMP; therefore, the associated data was “J” qualified and 

should be considered estimated. 
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Data Validation Report  
Laboratory Report / Batch: K1006636 

Rhodia Silver Bow Plant – Butte, Montana 
 2010 – Phase I RCRA Facility Investigation 

U.S. EPA Corrective Action Order on Consent,  
Docket No. RCRA-2006-08-2004-0001 

  
Date of Data Validation Report: January 26, 2011 

 

The validation of the Columbia Analytical Services, Inc. (CAS, Kelso, Washington) and  ACZ 

Laboratories, Inc. (ACZ, Steamboat Springs, Colorado) laboratory data for the metals, general 

chemistry, and radiochemistry analyses of the samples collected in 2010 to support the Phase 1 - 

RCRA Facility Investigation is complete as detailed below. 

The analytical data were reviewed in accordance Barr’s Data Validation SOPs which are based upon 

the U.S. EPA Contract Laboratory Program (CLP) National Functional Guidelines (NFG) for 

Inorganic Data Review (EPA 2004) and in general accordance with U.S. EPA Methods 160.3 

modified, 340.2 modified, 340.2, 6010B, 6020, 7470A, 7471A, 9315 modified; modified EICHROM 

method for lead 210 and uranium 234, 235 and 238 isotope analysis; and the Department of Energy’s 

Environmental Survey Manual Method 4506 (ESM 4506) as specified in the Quality Assurance 

Project Plan (QAPP, Barr, March 2009). 

In general, the areas covered by the validation process include: 

• Overall assessment 

• Holding times, preservation and storage 

• Summary calibration information 

• Blank analysis 

• ICP/ICP/MS interference check samples (Metals only) 

• Laboratory control samples 

• Matrix spike results 

• Field blank samples 

 

The results for six soil samples and two aqueous field blank samples are contained in this laboratory 

report. The samples are identified as follows:  

BG-10  (0-2) COMP    BG-10  (2-12) COMP    BG-10  (12-18) COMP   

BG-14  (0-2) COMP    BG-14  (2-12) COMP    BG-14  (12-18) COMP 

BG-121 COMP (Field Blank)  BG-122 COMP (Field Blank) 
           

The samples were analyzed for metals (ICP/ICP/MS/mercury), general chemistry parameters (total 

solids and fluoride) and radiochemistry parameters (uranium 234 and 238, radium 226, lead 210, and 

thorium 230) as required using the methods detailed in the QAPP (Barr, March 2009).  

Overall Assessment 

The QAPP specified that 10% of the project data be reviewed using CLP NFG (Guidelines) and the 

remaining data be reviewed in accordance with Barr’s Data Validation Standard Operating 

Procedures (SOPs).  Because 90% of the data was correspondingly validated using non-CLP criteria, 

the laboratory criterion were used for consistency, except where outliers exceeded 30-150% EPA 

quality control criteria.  In summary, because the Guidelines have limits which are often different 
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than, and in certain cases are more stringent than, the limits specified by the analytical methods and 

the laboratory generated limits; therefore, the end result may be slightly different data qualification.     

In accordance with the Guidelines, sample concentrations greater than the method detection limit and 

below the practical quantitation limit are “J” qualified for the fluoride and metals analyses. The data 

qualifiers indicate estimated concentrations for the analyses. The non-detect concentrations are 

presented as “<MDL” in the data tables. 

The data are useable as reported and qualified and fulfill the data quality objectives (DQOs) for 

sensitivity, accuracy and precision as specified in the QAPP. The following sections provide specific 

validation details. 

Holding Times, Preservation and Storage 

The samples were collected on June 3
rd

, 2010, packed on ice and sent to the laboratories (CAS, 

located in Kelso, Washington and ACZ, located in Steamboat Springs, CO) with an accompanying 

chain-of-custody form (COC). Per the chain-of-custody and subsequent laboratory acknowledgement 

receipt forms, the samples were received intact with a temperature of 0.6 °C to 6.0 °C upon receipt at 

the laboratories. The samples were stored at 4 °C until analysis.  

Due to a miscommunication within the laboratory, the soil samples associated within this data 

package were extracted using the Bellack distillation procedure (EPA Method 340.1 modified) and 

not the distilled (DI) water distillation procedure required for the project’s fluoride analysis. 

Following the discovery of this error, the laboratory prepared and analyzed the remaining soil 

samples (still refrigerated at 4 °C) for fluoride using the correct analytical method. This preparation 

and analysis took place on November 18
th

, 2010 approximately five months after the samples were 

collected. Although there is no published holding time for fluoride analysis of soil, the laboratory 

performed a small study to determine what if any effect this five month lag time had on the analytical 

results. This study included the reanalysis of several soil samples that were analyzed approximately 

five months earlier using the correct procedure, and comparing these new results with the initial data.  

The results indicated that there is a noticeable decrease (approximately 60% lower) in the detectable 

values of fluoride between the original analysis and the reanalysis. Based on this, the soil sample 

results for fluoride within this sample delivery group are “J” qualified and should be considered 

estimated based upon the results of this study. No other qualifiers were assigned due to holding 

times, preservation, or storage issues. 

Summary Calibration Information 

The initial calibration (ICAL), continuing calibration (CCAL), initial calibration verification (ICV) 

and continuing calibration verifications (CCVs) are not QC elements for non-CLP data evaluation. 

Since the calibration data were provided in summary form within the laboratory report, the data, 

where available, were reviewed as part of the non-CLP data evaluation process but confirmation via 

raw data review was not performed.  

The ICP, ICPMS and mercury ICVs and CCVs met the established laboratory acceptance criterion.  
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Blank Analysis 

As stated in Section B10.3.2 of the QAPP, when project sample concentrations are “<” (less than) 

five times the associated blank sample concentrations, thus suspected false positives, they are shown 

at the concentration reported in the sample, with a “<”qualifier with the exception of the 

radiochemistry analyses detailed below. 

Although not part of the non-CLP data review, one or more of the following blank samples (initial 

calibration blank (ICB) and continuing calibration blank (CCBs) were evaluated when provided in 

summary form within the laboratory report but confirmation via raw data was not performed. The 

ICP, ICP/MS, and mercury analyses ICB and CCBs met acceptance criteria for proper run order and 

the target metal analytes were less than the CRQL. Although one or more target metal analytes were 

present in the ICBs or CCBs, their concentrations were extremely low (at or near the MDL) and do 

not indicate significant system contamination. No qualifiers were applied due to trace ICB or CCB 

concentrations.   

The method blank samples associated with the ICP, ICP/MS and mercury analytical batches were 

prepared and analyzed at the appropriate frequency. Trace concentrations of beryllium, iron, 

magnesium and zinc were detected above the MDL in the soil method blank sample; however, no 

data were qualified because the soil sample concentrations were all greater than five times the 

method blank sample concentrations. Beryllium, calcium and copper were detected above the MDL 

in the method blank sample associated with the aqueous batch.  Since this aqueous method blank 

sample is only associated field blank samples BG-121 COMP and BG-122 COMP, no data were 

qualified based upon this method blank sample because the field blank sample concentrations are 

required to be presented as stated in the laboratory report for the data evaluation process. 

ICP/ICP/MS Interference Check Samples (Metals Only) 

The interference check sample (ICS) and contract required quantitation limit standard (CRI/CRA) 

data review is not a QC element for non-CLP evaluation but the ICS and CRI data were evaluated 

when provided in summary form within the laboratory report but confirmation via raw data review 

was not performed. The ICP and ICPMS ICSs met the laboratory acceptance criteria for both solution 

A and solution AB.  The CRI percent recoveries for ICPMS and mercury met the percent recovery 

criterion established in the Guidelines. The ICP CRI percent recovery for chromium, iron and sodium 

did not meet the acceptance limits specified in the Guidelines for the aqueous analytical run. Since 

Method 6010B does not require CRI analysis, qualifiers were not applied to the ICP data.  

Laboratory Control Samples (Ongoing Precision/Accuracy)  

Laboratory control samples (LCSs) were prepared and analyzed at the appropriate frequency for the 

target compounds and met the relevant acceptance criteria for percent recovery of the spike 

concentrations, indicating in-control analytical systems.   

The laboratory met the acceptance criteria for the ICP serial dilutions (≤ 10 %D), between the 

undiluted and diluted results, where sample results are significantly greater than the MDL (>50x) 

with two exceptions. The serial dilution for magnesium for sample BG-9 (12-18) COMP exceeded 

the acceptance limits specified by the laboratory and the Guidelines and was “J” qualified 
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(estimated).  The serial dilution for uranium exceeded the laboratory acceptance limits and the 

Guidelines; however, no data were qualified because the sample used for this serial dilution was not a 

project sample. A post-digestion spike for ICP analyses was not performed. The ICP/MS and 

mercury serial dilutions and post-digestion spike percent recoveries met the applicable criteria.  

Matrix Spike Results 

Samples BG-9 (12-18) COMP and non-project specific samples served as the MS samples for the 

ICP, ICP/MS, and mercury analyses. The MS data met the applicable laboratory and EPA acceptance 

criteria for percent recovery. The MS percent recoveries for iron for sample BG-9 (12-18) COMP and 

a non-project specific sample were not applicable because the associated sample concentrations were 

greater than four times the spike concentration thereby preventing accurate evaluation of the spike 

recovery. 

General Chemistry Analysis (Fluoride and Total Solids) 

No Guideline criteria exist for fluoride and total solids analyses. The general chemistry data were 

reviewed in accordance with Barr’s SOPs included in the QAPP. Results for percent solids were 

accepted as reported. Samples BG-10 (0-2) COMP and non-project specific samples served as the 

MS/MSD samples for the fluoride analysis. The MS/MSD percent recoveries met the applicable 

acceptance criteria. Sample BG-10 (0-2) COMP and non-project specific samples served as the 

laboratory duplicate sample for the general chemistry analyses and the percent recovery met the 

applicable laboratory criteria for precision. The ICV, CCV, and LCS data indicated that the 

laboratory and method criteria were met for fluoride analysis. Trace concentrations of fluoride were 

present above the MDL in one or more of the laboratory method blank and CCB samples. The 

fluoride detection for the aqueous method blank sample must be presented as stated in the laboratory 

report. No data were qualified based upon the CCB sample concentrations because they were too 

small to have an affect on the associated project samples.  

Radiochemistry Analysis (Lead 210, Radium 226, Thorium 230, and Uranium 
234 and 238) 

Results were reviewed in general accordance with the analytical methods specified in the QAPP.  

Samples BG-10 (0-2) COMP, BG-10 (2-12) COMP, BG-10 (12-18) COMP, BG-122 COMP and non-

project specific samples served as the MS samples for the radiochemistry methods. The LCS and MS 

percent recoveries met the applicable criterion for accuracy. Samples BG-10 (0-2) COMP, BG-10  

(2-12) COMP, BG-10 (12-18) COMP, BG-121 COMP and non-project specific samples served as the 

analytical batch duplicate samples for this data package. The replicate error ratios (RERs) met the 

laboratory acceptance limits for precision. One method blank sample had a detectable concentration 

above the practical quantitation limit (i.e. lower limit of detection (LLD) for uranium 234; however, 

per guidance from the laboratory (ACZ), method blank concentrations less than two times the 

practical quantitation limit are not controlled; therefore, no qualification of the data was deemed 

necessary. 
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Field Blank Samples 

Field blank samples were collected and analyzed at the required frequency as specified in the QAPP. 

Samples BG-121 COMP and BG-122 COMP served as the field blank samples associated with this 

sample delivery group. The field blank samples were collected in the following manner: the sample 

equipment (i.e. stainless steel bowl, etc.) were rinsed with analyte-free, deionized water and the rinse 

water was poured into the appropriate sample containers for analysis. No target analytes were present 

above the MDL for metals and fluoride or above the practical quantitation limit for total solids 

analysis in the field blank sample associated with this data package except where noted below. One 

or more of the field blank samples had trace concentrations of fluoride, thorium 230 and multiple 

metals present above the MDL/LLD. The field blank sample data are summarized in Appendix Q-4b.  

Once these field blank sample concentrations undergo unit conversions (for comparison to mg/kg soil 

results), the fluoride and metals concentrations are very low and are unlikely to adversely affect final  

sample results, therefore, no data qualifiers were applied. Due to the nature of the analyses, the 

radiochemistry field blank sample data were used to evaluate if any gross system contamination 

occurred. No qualifiers were applied to the samples based upon the thorium 230 field blank sample 

data. 

Discussion 

The analytical batch duplicate sample RPDs met the applicable laboratory criteria with the exception 

of uranium (ICP/MS) for sample BG-9 (12-18) COMP. The associated data was “J” qualified and 

should be considered estimated where the RPD deviated from the laboratory criterion by more than 5 

percent.  
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Data Validation Report  
Laboratory Report / Batch: K1006676 

Rhodia Silver Bow Plant – Butte, Montana 
 2010 – Phase I RCRA Facility Investigation 

U.S. EPA Corrective Action Order on Consent,  
Docket No. RCRA-2006-08-2004-0001 

  
Date of Data Validation Report: January 28, 2011 

 

The validation of the Columbia Analytical Services, Inc. (CAS, Kelso, Washington) and  ACZ 

Laboratories, Inc. (ACZ, Steamboat Springs, Colorado) laboratory data for the metals, general 

chemistry, and radiochemistry analyses of the samples collected in 2010 to support the Phase 1 - 

RCRA Facility Investigation is complete as detailed below. 

The analytical data were reviewed in accordance Barr’s Data Validation SOPs which are based upon 

the U.S. EPA Contract Laboratory Program (CLP) National Functional Guidelines (NFG) for 

Inorganic Data Review (EPA 2004) and in general accordance with U.S. EPA Methods 160.3 

modified, 340.2 modified, 6010B, 6020, 7471A, 9315 modified; modified EICHROM method for 

lead 210 and uranium 234, 235 and 238 isotope analysis; and the Department of Energy’s 

Environmental Survey Manual Method 4506 (ESM 4506) as specified in the Quality Assurance 

Project Plan (QAPP, Barr, March 2009). 

In general, the areas covered by the validation process include: 

• Overall assessment 

• Holding times, preservation and storage 

• Summary calibration information 

• Blank analysis 

• ICP/ICP/MS interference check samples (Metals only) 

• Laboratory control samples 

• Matrix spike results 

• Field duplicate samples 

 

The results for twenty soil samples are contained in this laboratory report. The samples are identified 

as follows:  

BG-7  (0-2) COMP     BG-7  (2-12) COMP    BG-7  (12-18) COMP   

BG-8  (0-2) COMP     BG-8  (2-12) COMP    BG-8  (12-18) COMP  

BG-11  (0-2) COMP    BG-11  (2-12) COMP    BG-11  (12-18) COMP  

BG-12  (0-2) COMP    BG-12  (2-12) COMP    BG-12  (12-18) COMP  

BG-15  (0-2) COMP    BG-15  (2-12) COMP    BG-15  (12-18) COMP  

BG-16  (0-2) COMP    BG-16  (2-12) COMP    BG-16  (12-18) COMP  

BG-101 (2-12) COMP (BG-8  (2-12) COMP DUP) 

BG-102 (2-12) COMP (BG-15 (12-18) COMP DUP)   
           

The samples were analyzed for metals (ICP/ICP/MS/mercury), general chemistry parameters (total 

solids and fluoride) and radiochemistry parameters (uranium 234, 235 and 238, radium 226, lead 210, 

and thorium 230) as required using the methods detailed in the QAPP (Barr, March 2009).  
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Overall Assessment 

The QAPP specified that 10% of the project data be reviewed using CLP NFG (Guidelines) and the 

remaining data be reviewed in accordance with Barr’s Data Validation Standard Operating 

Procedures (SOPs).  Because 90% of the data was correspondingly validated using non-CLP criteria, 

the laboratory criterion were used for consistency, except where outliers exceeded 30-150% EPA 

quality control criteria.  In summary, because the Guidelines have limits which are often different 

than, and in certain cases are more stringent than, the limits specified by the analytical methods and 

the laboratory generated limits; therefore, the end result may be slightly different data qualification.     

In accordance with the Guidelines, sample concentrations greater than the method detection limit and 

below the practical quantitation limit are “J” qualified for the fluoride and metals analyses. The data 

qualifiers indicate estimated concentrations for the analyses. The non-detect concentrations are 

presented as “<MDL” in the data tables. 

The data are useable as reported and qualified and fulfill the data quality objectives (DQOs) for 

sensitivity, accuracy and precision as specified in the QAPP. The following sections provide specific 

validation details. 

Holding Times, Preservation and Storage 

The samples were collected on June 25
th

 through 27
th

, 2010, packed on ice and sent to the 

laboratories (CAS, located in Kelso, Washington and ACZ, located in Steamboat Springs, CO) with 

an accompanying chain-of-custody form (COC). Per the chain-of-custody and subsequent laboratory 

acknowledgement receipt forms, the samples were received intact with a temperature of 0.3 °C to  

4.3 °C upon receipt at the laboratories. The samples were stored at 4 °C until analysis.  

Due to a miscommunication within the laboratory, the soil samples associated within this data 

package were extracted using the Bellack distillation procedure (EPA Method 340.1 modified) and 

not the distilled (DI) water distillation procedure required for the project’s fluoride analysis. 

Following the discovery of this error, the laboratory prepared and analyzed the remaining soil 

samples (still refrigerated at 4 °C) for fluoride using the correct analytical method. This preparation 

and analysis took place on November 18
th

, 2010 approximately five months after the samples were 

collected. Although there is no published holding time for fluoride analysis of soil, the laboratory 

performed a small study to determine what if any effect this five month lag time had on the analytical 

results. This study included the reanalysis of several soil samples that were analyzed approximately 

five months earlier using the correct procedure, and comparing these new results with the initial data.  

The results indicated that there is a noticeable decrease (approximately 60% lower) in the detectable 

values of fluoride between the original analysis and the reanalysis. Based on this, the soil sample 

results for fluoride within this sample delivery group are “J” qualified and should be considered 

estimated based upon the results of this study. No other qualifiers were assigned due to holding 

times, preservation, or storage issues. 
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Summary Calibration Information 

The initial calibration (ICAL), continuing calibration (CCAL), initial calibration verification (ICV) 

and continuing calibration verifications (CCVs) are not QC elements for non-CLP data evaluation. 

Since the calibration data were provided in summary form within the laboratory report, the data, 

where available, were reviewed as part of the non-CLP data evaluation process but confirmation via 

raw data review was not performed.  

The ICP, ICPMS and mercury ICVs and CCVs met the established laboratory acceptance criterion.  

Blank Analysis 

As stated in Section B10.3.2 of the QAPP, when project sample concentrations are “<” (less than) 

five times the associated blank sample concentrations, thus suspected false positives, they are shown 

at the concentration reported in the sample, with a “<”qualifier with the exception of the 

radiochemistry analyses detailed below. 

Although not part of the non-CLP data review, one or more of the following blank samples (initial 

calibration blank (ICB) and continuing calibration blank (CCBs) were evaluated when provided in 

summary form within the laboratory report but confirmation via raw data was not performed. The 

ICP, ICP/MS, and mercury analyses ICB and CCBs met acceptance criteria for proper run order and 

the target metal analytes were less than the CRQL. Although one or more target metal analytes were 

present in the ICBs or CCBs, their concentrations were extremely low (at or near the MDL) and do 

not indicate significant system contamination. No qualifiers were applied due to trace ICB or CCB 

concentrations.   

The method blank samples associated with the ICP, ICP/MS and mercury analytical batches were 

prepared and analyzed at the appropriate frequency. Trace concentrations of iron and magnesium 

were detected above the MDL in the soil method blank sample; however, no data were qualified 

because the soil sample concentrations were all greater than five times the method blank sample 

concentrations.  

ICP/ICP/MS Interference Check Samples (Metals Only) 

The interference check sample (ICS) and contract required quantitation limit standard (CRI/CRA) 

data review is not a QC element for non-CLP evaluation but the ICS and CRI data were evaluated 

when provided in summary form within the laboratory report but confirmation via raw data review 

was not performed. The ICP and ICPMS ICSs met the laboratory acceptance criteria for both solution 

A and solution AB.  The CRI percent recoveries for ICP, ICPMS and mercury met the percent 

recovery criterion established in the Guidelines.  

Laboratory Control Samples (Ongoing Precision/Accuracy)  

Laboratory control samples (LCSs) were prepared and analyzed at the appropriate frequency for the 

target compounds and met the relevant acceptance criteria for percent recovery of the spike 

concentrations, indicating in-control analytical systems.   
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The laboratory met the acceptance criteria for the ICP serial dilutions (≤ 10 %D), between the 

undiluted and diluted results, where sample results are significantly greater than the MDL (>50x) 

with two exceptions. The serial dilution for beryllium and calcium for sample BG-16 (0-2) COMP 

exceeded the acceptance limits specified by the laboratory and the Guidelines and were “J” qualified 

(estimated).  A post-digestion spike for ICP analyses was not performed. The ICP/MS and mercury 

serial dilutions and post-digestion spike percent recoveries met the applicable criteria.  

Matrix Spike Results 

Sample BG-16 (0-2) COMP served as the MS samples for the ICP, ICP/MS, and mercury analyses. 

The MS data met the applicable laboratory and EPA acceptance criteria for percent recovery. The MS 

percent recoveries for iron and manganese for sample BG-16 (0-2) COMP were not applicable 

because the associated sample concentrations were greater than four times the spike concentration 

thereby preventing accurate evaluation of the spike recovery. 

General Chemistry Analysis (Fluoride and Total Solids) 

No Guideline criteria exist for fluoride and total solids analyses. The general chemistry data were 

reviewed in accordance with Barr’s SOPs included in the QAPP. Results for percent solids were 

accepted as reported. Sample BG-7 (0-2) COMP served as the MS/MSD samples for the fluoride 

analysis. The MS/MSD percent recoveries met the applicable acceptance criteria. Sample BG-7 (0-2) 

COMP served as the laboratory duplicate sample for the fluoride analyses and the percent recovery 

met the applicable laboratory criteria for precision. The ICV, CCV, and LCS data indicated that the 

laboratory and method criteria were met for fluoride analysis. Trace concentrations of fluoride were 

present above the MDL in one or more of the laboratory method blank and CCB samples. The 

fluoride detection for the method blank sample must be presented as stated in the laboratory report. 

No data were qualified based upon the method blank sample detection because the associated 

samples were already “J” qualified based upon the date of analysis (discussed previously). No data 

were qualified based upon the CCB sample concentrations because they were too small to have an 

affect on the associated project samples.  

Radiochemistry Analysis (Lead 210, Radium 226, Thorium 230, and Uranium 
234 and 238) 

Results were reviewed in general accordance with the analytical methods specified in the QAPP.  

Sample BG-11 (12-18) COMP served as the MS sample for the radiochemistry methods. The LCS 

and MS percent recoveries met the applicable criterion for accuracy. Samples BG-7 (0-2) COMP and 

BG-16 (12-18) COMP served as the analytical batch duplicate samples for this data package. The 

replicate error ratios (RERs) met the laboratory acceptance limits for precision. The method blank 

samples had no detectable concentrations above the practical quantitation limit (i.e. lower limit of 

detection (LLD) for the target radiochemistry analytes. 

Field Duplicate Samples 

Field duplicate samples were collected and analyzed as required by the QAPP. Sample BG-101      

(2-12) COMP and BG-102 (2-12) COMP served as the field duplicate sample for this data package. 

Field duplicate soil samples met the RPD criteria (40%) as specified in the QAPP with the exception 



Data Validation Report 
Laboratory Report / Batch: K1006676 

 
Rhodia Silver Bow Plant – Butte, Montana 
2010 – Phase I RCRA Facility Investigation 

U.S. EPA Corrective Action Order on Consent,  
Docket No. RCRA-2006-08-2004-0001 

 
Date Data Validation Report:  January 28, 2011 

 

P:\Mpls\26 MT\46\2646006\WorkFiles\RFI\RFI Report\Draft RFI Report 2011\Appendices\Appdx Q-2 2010 Individual Data Assessments\CAS 
K1006676_data eval_012811_Final.doc  

Page 5 of 5 

of arsenic, mercury, sodium, lead 210, thorium 230, uranium 238. Arsenic was “J” qualified 

(estimated) based upon the RPD deviation for sample BG-15 (2-12) COMP and its corresponding 

field duplicate sample (BG-102 (2-12) COMP). No other data were qualified based upon the field 

duplicate RPDs because sample concentrations near the MDL can exaggerate the deviation of the 

RPD. However, since the field duplicate sample concentrations for lead 210, thorium 230, uranium 

238 were within five times the practical quantitation limit (i.e. lower limit of detection (LLD), no 

qualifiers were deemed necessary. 
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Data Validation Report  
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U.S. EPA Corrective Action Order on Consent,  
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Date of Data Validation Report: November 12, 2010 

 

The validation of the Columbia Analytical Services, Inc. (CAS, Kelso, Washington) and  ACZ 

Laboratories, Inc. (ACZ, Steamboat Springs, Colorado) laboratory data for the metals, general 

chemistry, and radiochemistry analyses of the samples collected in 2010 to support the Phase 1 - 

RCRA Facility Investigation is complete as detailed below. 

The analytical data were reviewed in accordance Barr’s Data Validation SOPs which are based upon 

the U.S. EPA Contract Laboratory Program (CLP) National Functional Guidelines (NFG) for 

Inorganic Data Review (EPA 2004) and in general accordance with U.S. EPA Methods 160.3 

modified, 340.2 modified, 340.2, 6010B, 6020, 7470A, 7471A, 903.1 modified, 9315 modified; 

modified EICHROM method for lead 210 and uranium 234, 235 and 238 isotope analysis; and the 

Department of Energy’s Environmental Survey Manual Method 4506 (ESM 4506) as specified in the 

Quality Assurance Project Plan (QAPP, Barr, March 2009). 

In general, the areas covered by the validation process include: 

• Overall assessment 

• Holding times, preservation and storage 

• Summary calibration information 

• Blank analysis 

• ICP/ICP/MS interference check samples (Metals only) 

• Laboratory control samples 

• Matrix spike results 

• Field duplicate samples 

• Field blank samples 

 

The results for sixteen soil samples and one aqueous field blank sample are contained in this 

laboratory report. The samples are identified as follows:  

BG-1  (0-2) COMP    BG-1  (2-12) COMP  BG-1  (12-18) COMP   

BG-2  (0-2) COMP    BG-2  (2-12) COMP  BG-2  (12-18) COMP 

BG-3  (0-2) COMP    BG-3  (2-12) COMP  BG-3  (12-18) COMP  

BG-4  (0-2) COMP    BG-4  (2-12) COMP  BG-4  (12-18) COMP 

BG-6  (0-2) COMP    BG-6  (2-12) COMP  BG-6  (12-18) COMP 

BG-100  (0-2) COMP (BG-1  0-2 COMP DUP)   BG-120 COMP (Field Blank) 
           

The samples were analyzed for metals (ICP/ICP/MS/mercury), general chemistry parameters (total 

solids and fluoride) and radiochemistry parameters (uranium 234 and 238, radium 226, lead 210, and 

thorium 230) as required using the methods detailed in the QAPP (Barr, March 2009).  
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Overall Assessment 

The QAPP specified that 10% of the project data be reviewed using CLP NFG (Guidelines) and the 

remaining data be reviewed in accordance with Barr’s Data Validation Standard Operating 

Procedures (SOPs).  Because 90% of the data was correspondingly validated using non-CLP criteria, 

the laboratory criterion were used for consistency, except where outliers exceeded 30-150% EPA 

quality control criteria.  In summary, because the Guidelines have limits which are often different 

than, and in certain cases are more stringent than, the limits specified by the analytical methods and 

the laboratory generated limits; therefore, the end result may be slightly different data qualification.     

In accordance with the Guidelines, sample concentrations greater than the method detection limit and 

below the practical quantitation limit are “J” qualified for the fluoride and metals analyses. The data 

qualifiers indicate estimated concentrations for the analyses. The non-detect concentrations are 

presented as “<MDL” in the data tables. 

The data are useable as reported and qualified and fulfill the data quality objectives (DQOs) for 

sensitivity, accuracy and precision as specified in the QAPP. The following sections provide specific 

validation details. 

Holding Times, Preservation and Storage 

The samples were collected on June 28
th

 through June 30
th

, 2010, packed on ice and sent to the 

laboratories (CAS, located in Kelso, Washington and ACZ, located in Steamboat Springs, CO) with 

an accompanying chain-of-custody form (COC). Per the chain-of-custody and subsequent laboratory 

acknowledgement receipt forms, the samples were received intact with a temperature of -0.5 °C to  

4.7 °C upon receipt at the laboratories. The samples were stored at 4 °C until analysis. No qualifiers 

were assigned due to holding times, preservation, or storage issues. 

Summary Calibration Information 

The initial calibration (ICAL), continuing calibration (CCAL), initial calibration verification (ICV) 

and continuing calibration verifications (CCVs) are not QC elements for non-CLP data evaluation. 

Since the calibration data were provided in summary form within the laboratory report, the data, 

where available, were reviewed as part of the non-CLP data evaluation process but confirmation via 

raw data review was not performed.  

The ICP, ICPMS and mercury ICVs and CCVs met the established laboratory acceptance criterion.  

Blank Analysis 

As stated in Section B10.3.2 of the QAPP, when project sample concentrations are “<” (less than) 

five times the associated blank sample concentrations, thus suspected false positives, they are shown 

at the concentration reported in the sample, with a “<”qualifier with the exception of the 

radiochemistry analyses detailed below. 
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Although not part of the non-CLP data review, one or more of the following blank samples (initial 

calibration blank (ICB) and continuing calibration blank (CCBs) were evaluated when provided in 

summary form within the laboratory report but confirmation via raw data was not performed. The 

ICP, ICP/MS, and mercury analyses ICB and CCBs met acceptance criteria for proper run order and 

the target metal analytes were less than the CRQL. Although one or more target metal analytes were 

present in the ICBs or CCBs, their concentrations were extremely low (at or near the MDL) and do 

not indicate significant system contamination. No qualifiers were applied due to trace ICB or CCB 

concentrations.   

The method blank samples associated with the ICP, ICP/MS and mercury analytical batches were 

prepared and analyzed at the appropriate frequency. Trace concentrations of iron, magnesium, 

potassium and zinc were detected above the MDL in the soil method blank sample; however, no data 

were qualified because the soil sample concentrations were all greater than five times the method 

blank sample concentrations. Chromium, copper and iron were detected above the MDL in the 

method blank sample associated with the aqueous batch.  Since this aqueous method blank sample is 

only associated with field blank sample BG-120 COMP, no data were qualified based upon this 

method blank sample because the field blank sample concentrations are required to be presented as 

stated in the laboratory report for the data evaluation process. 

ICP/ICP/MS Interference Check Samples (Metals Only) 

The interference check sample (ICS) and contract required quantitation limit standard (CRI/CRA) 

data review is not a QC element for non-CLP evaluation but the ICS and CRI data were evaluated 

when provided in summary form within the laboratory report but confirmation via raw data review 

was not performed. The ICP and ICPMS ICSs met the laboratory acceptance criteria for both solution 

A and solution AB.  The CRI percent recoveries for ICPMS and mercury met the percent recovery 

criterion established in the Guidelines. The ICP CRI percent recovery for chromium, iron and sodium 

did not meet the acceptance limits specified in the Guidelines. Since Method 6010B does not require 

CRI analysis, qualifiers were not applied to the ICP data.  

Laboratory Control Samples (Ongoing Precision/Accuracy)  

Laboratory control samples (LCSs) were prepared and analyzed at the appropriate frequency for the 

target compounds and met the relevant acceptance criteria for percent recovery of the spike 

concentrations, indicating in-control analytical systems.   

The laboratory met the acceptance criteria for the ICP serial dilutions (≤ 10 %D), between the 

undiluted and diluted results, where sample results are significantly greater than the MDL (>50x) 

with one exception. The serial dilution for beryllium for sample BG-2 (2-12) COMP exceeded the 

acceptance limits specified by the laboratory and the Guidelines and was “J” qualified (estimated).   

A post-digestion spike for ICP analyses was not performed. The ICP/MS and mercury serial dilutions 

and post-digestion spike percent recoveries met the applicable criteria.  
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Matrix Spike Results 

Samples BG-2 (2-12) COMP, BG-120 COMP and non-project specific samples served as the MS 

samples for the ICP, ICP/MS, and mercury analyses. The MS data met the applicable laboratory and 

EPA acceptance criteria for percent recovery. The MS percent recoveries for iron, manganese, 

potassium and sodium for sample BG-2 (2-12) COMP were not applicable because the associated 

sample concentrations were greater than four times the spike concentration thereby preventing 

accurate evaluation of the spike recovery. 

General Chemistry Analysis (Fluoride and Total Solids) 

No Guideline criteria exist for fluoride and total solids analyses. The general chemistry data were 

reviewed in accordance with Barr’s SOPs included in the QAPP. Results for percent solids were 

accepted as reported. Samples BG-2 (2-12) COMP and BG-120 COMP served as the MS/MSD 

samples for the fluoride analysis. The MS percent recoveries were below the acceptable laboratory 

criterion for fluoride for sample BG-2 (2-12) COMP; therefore, the data were “J” qualified 

(estimated) based upon this deviation. The remaining MS/MSD percent recoveries met the applicable 

acceptance criteria. Samples BG-2 (2-12) COMP and BG-120  COMP served as the laboratory 

duplicate samples for the fluoride analysis and its percent recovery met the applicable laboratory 

criteria for precision. The ICV, CCV, and LCS data indicated that the laboratory and method criteria 

were met for fluoride analysis. Trace concentrations of fluoride were present above the MDL in one 

or more of the laboratory method blank and CCB samples. Associated sample concentrations within 

five times the associated method blank sample concentrations were reported with a “<” or U (2004 

Inorganic Guidelines) qualifier. This affected fluoride for samples BG-1 (0-2) COMP, BG-2  (0-2) 

COMP,  BG-100 (0-2) COMP, BG-3 (0-2) COMP, BG-4 (0-2) COMP and BG-4 (2-12) COMP. No 

data were qualified based upon the CCB sample concentrations because they were too small to have 

an affect on the associated project soil samples.  

Radiochemistry Analysis (Lead 210, Radium 226, Thorium 230, and Uranium 
234 and 238) 

Results were reviewed in general accordance with the analytical methods specified in the QAPP.  

Samples BG-120 COMP, BG-1 (2-12) COMP, BG-1 (12-18) COMP, BG-6 (0-2) COMP, BG-6 (12-

18) COMP, and non-project specific samples served as the MS samples for the radiochemistry 

methods. Except for one case, the LCS and MS percent recoveries met the applicable criterion for 

accuracy. The radium 226 MS percent recovery was <1% above the laboratory criteria, since this 

sample was not related to the project, no data were qualified.  Samples BG-120 COMP, BG-121 

COMP, BG-1 (0-2) COMP, BG-6 (2-12) COMP, BG-6 (12-18) COMP and non-project specific 

samples served as the analytical batch duplicate samples for this data package. The replicate error 

ratios (RERs) met the laboratory acceptance limits for precision with the following exceptions. The 

RER for radium 226 and uranium 234 and 238 (sample BG-1 (0-2) COMP) and radium 226 (sample 

BG-6 (12-18) COMP) were above the laboratory criteria for precision; therefore, the associated data 

were “J” qualified and should be considered estimated concentrations. The method blank samples 

had no detectable concentrations above the practical quantitation limit (i.e. lower limit of detection 

(LLD) for the target radiochemistry analytes.  
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Field Duplicate Samples 

Field duplicate samples were collected and analyzed in accordance with the frequency and 

parameters specified in the QAPP. Sample BG-100 (0-2) COMP (BG-1 (0-2) COMP DUP) served as 

the field duplicate sample for this data package. Field duplicate soil samples met the RPD criteria 

(40%) as specified in the QAPP with the exception of cadmium, lead 210, thorium 230, and uranium 

234 and 235. Sample concentrations near the MDL can exaggerate the deviation of the RPD as was 

the case for cadmium; therefore no cadmium data were qualified. However, since the field duplicate 

sample concentrations for the radiochemical parameters cited above were within five times the 

practical quantitation limit (i.e. lower limit of detection (LLD), no qualifiers were deemed necessary. 

Field Blank Samples 

Field blank samples were collected and analyzed at the required frequency as specified in the QAPP. 

Sample BG-120 COMP served as the field blank sample associated with this sample delivery group. 

The field blank samples were collected in the following manner: the sample equipment (i.e. stainless 

steel bowl, etc.) were rinsed with analyte-free, deionized water and the rinse water was poured into 

the appropriate sample containers for analysis. No target analytes were present above the MDL for 

metals or above the practical quantitation limit for total solids analysis in the field blank sample 

associated with this data package except where noted below. The field blank sample had trace 

concentrations of fluoride, uranium 238 and multiple metals present above the MDL. The field blank 

sample data are summarized in Appendix Q-4b. Once these field blank sample concentrations 

undergo unit conversions (for comparison to mg/kg soil results), the fluoride and metals 

concentrations are very low and are unlikely to adversely affect final sample results, therefore, no 

data qualifiers were applied. Due to the nature of the analyses, the radiochemistry field blank sample 

data were used to evaluate if any gross system contamination occurred. No qualifiers were applied to 

the samples based upon the uranium 238 field blank sample data. 

Discussion 

The analytical batch duplicate sample RPDs met the applicable laboratory criteria with the exception 

of manganese and vanadium (ICP) and thallium and uranium (ICP/MS) for sample BG-2 (2-12) 

COMP. The associated data was “J” qualified and should be considered estimated where the RPD 

deviated from the laboratory criterion by more than 5 percent. This affects manganese for sample 

BG-2  (2-12) COMP.  
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The validation of the Columbia Analytical Services, Inc. (CAS, Kelso, Washington) laboratory data 

for the polychlorinated biphenyls and general chemistry analyses of the samples collected in 2010 to 

support the Phase 1 - RCRA Facility Investigation is complete as detailed below. 

The analytical data were reviewed in accordance Barr’s Data Validation SOPs which are based upon 

the U.S. EPA Contract Laboratory Program (CLP) National Functional Guidelines (NFG) for 

Organic Data Review (EPA 2005) and in general accordance with U.S. EPA Methods 160.3 modified 

and 8082 as specified in the Quality Assurance Project Plan (QAPP, Barr, March 2009). 

In general, the areas covered by the validation process include: 

• Overall assessment 

• Holding times, preservation and storage 

• Initial calibration and initial calibration verification  

• Continuing calibration verification 

• Blank analysis 

• Deuterated monitoring compounds (Surrogates) 

• Laboratory control samples 

• Matrix spike results 

• Field duplicate samples 

• Field blank samples 

 

The results for nine soil samples and one aqueous field blank sample are contained in this laboratory 

report. The samples are identified as follows:  

FTS-21 (2-12)       FTS-22 (0-2)    FTS-23 (0-2)   

FTS-24 (0-2)       FTS-25 (0-2)    FTS-26 (0-2) 

FTS-27 (0-2)       FTS-28 (0-2)    FTS-121 (0-2) (Field Blank)   

FTS-101 (0-2) (FTS-26 (0-2) DUP) 

           

The samples were analyzed for polychlorinated biphenyls (PCBs) and general chemistry parameters 

(total solids) as required using the methods detailed in the QAPP (Barr, March 2009).  

Overall Assessment 

The QAPP specified that 10% of the project data be reviewed using CLP NFG (Guidelines) and the 

remaining data be reviewed in accordance with Barr’s Data Validation Standard Operating 

Procedures (SOPs).  Because 90% of the data was correspondingly validated using non-CLP criteria, 

the laboratory criterion were used for consistency, except where outliers exceeded 30-150% EPA 

quality control criteria.  In summary, because the Guidelines have limits which are often different 

than, and in certain cases are more stringent than, the limits specified by the analytical methods and 

the laboratory generated limits; the end result may be slightly different data qualification.   
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In accordance with the Guidelines, sample concentrations greater than the method detection limit and 

below the practical quantitation limit are “J” qualified for the PCB analyses. The data qualifiers 

indicate estimated concentrations for the analyses. The non-detect concentrations are presented as 

“<MDL” in the data tables. 

The data are useable as reported and qualified and fulfill the data quality objectives (DQOs) for 

sensitivity, accuracy and precision as specified in the QAPP. The following sections provide specific 

validation details. 

Holding Times, Preservation and Storage 

The samples were collected on June 30
th,

 2010, packed on ice and sent to the laboratory (CAS, 

located in Kelso, Washington) with an accompanying chain-of-custody form (COC). Per the chain-

of-custody and subsequent laboratory acknowledgement receipt forms, the samples were received 

intact with a temperature of -0.6 °C to 0.0 °C upon receipt at the laboratory. The samples were stored 

at 4 °C until analysis. No qualifiers were assigned due to holding times, preservation, or storage 

issues. 

Initial Calibration and Initial Calibration Verification 

The PCB initial calibrations (ICALs) and secondary source calibration verifications (SSCVs) met the 

established laboratory acceptance criterion.  

Continuing Calibration Verification 

The continuing calibration verification samples (CCVs ) for the analysis of PCBs were analyzed at 

the appropriate frequency and yielded acceptable percent differences of less than 20% for Aroclors 

1016 and 1260, indicating the analysis was in control.  

Blank Analysis 

As stated in Section B10.3.2 of the QAPP, when project sample concentrations are “<” (less than) 

five times the associated blank sample concentrations, thus suspected false positives, they are shown 

at the concentration reported in the sample, with a “<”qualifier analyses.        

The method blank samples associated with the PCB analysis were prepared and analyzed as required. 

No PCBs were present above the MDL in the method blank samples. Instrument blank sample data 

were not provided by the laboratory as it is not a requirement of EPA Method 8082. While this is a 

deviation from the Guidelines, no PCB Aroclors were detected in the method blank samples and this 

procedure meets method criteria.   

Deuterated Monitoring Compounds (DMC, Surrogates)    

The laboratory acceptance criteria for the DMC percent recoveries for the PCB analysis in the project 

samples were met.  
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Laboratory Control Samples (Ongoing Precision/Accuracy)  

Laboratory control samples (LCSs) were prepared and analyzed at the appropriate frequency for the 

target compounds and met the relevant acceptance criteria for percent recovery of the spike 

concentrations, indicating in-control analytical systems.  

Matrix Spike Results 

As standard practice, the laboratory reported a shortened list of PCB compounds for MS/MSD data. 

No qualification was performed based upon this occurrence. 

Sample FTS-21 (2-12) served as the MS/MSD sample for the PCB analysis. The MS/MSD data met 

the applicable laboratory and EPA acceptance criteria for percent recovery and RPD.  

General Chemistry Analysis (Total Solids) 

No Guideline criteria exist for total solids analysis. The general chemistry data were reviewed in 

accordance with Barr’s SOPs included in the QAPP. Results for total solids were accepted as 

reported. Sample FTS-21 (2-12) served as the analytical batch duplicate sample for the total solids 

analysis and the RPD data indicated that the laboratory and method criteria were met. 

Field Duplicate Samples 

Field duplicate samples were collected and analyzed in accordance with the frequency and 

parameters specified in the QAPP. Samples FTS-101 (0-2) (FTS-26 (0.2) DUP) served as the field 

duplicate sample for this data package. Field duplicate soil samples met the RPD criteria (40%) as 

specified in the QAPP.  

Field Blank Samples 

Field blank samples were collected and analyzed at the required frequency as specified in the QAPP. 

Sample FTS-121 (0-2) served as the field blank sample associated with this sample delivery group. 

The field blank sample was collected in the following manner: the sample equipment (i.e. stainless 

steel bowl, etc.) were rinsed with analyte-free, deionized water and the rinse water was poured into 

the appropriate sample containers for analysis. No target analytes were present above the MDL/PQL 

in the field blank sample associated with this data package.  

Discussion 

Several samples required dilution due to the presence of elevated levels of PCBs. The reporting 

limits were adjusted to reflect the dilution. This affected samples FTS-22 (0-2), FTS-24 (0-2), FTS-

26 (0-2), FTS-28 (0-2) and FTS-101 (0-2) (FTS-26 (0-2) DUP). 



P:\Mpls\26 MT\46\2646006\WorkFiles\RFI\RFI Report\Draft RFI Report 2011\Appendices\Appdx Q-2 2010 Individual Data Assessments\CAS 
K1007395_CLP_data eval_012611_Final.doc  

Page 1 of 5 

Data Validation Report  
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The validation of the Columbia Analytical Services, Inc. (CAS, Kelso, Washington) and ACZ 

Laboratories, Inc. (ACZ, Steamboat Springs, Colorado) laboratory data for the metals, general 

chemistry, and radiochemistry analyses of the samples collected in 2010 to support the Phase 1 - 

RCRA Facility Investigation is complete as detailed below. 

The analytical data were reviewed in accordance Barr’s Data Validation SOPs which are based upon 

the U.S. EPA Contract Laboratory Program (CLP) National Functional Guidelines (NFG) for 

Inorganic Data Review (EPA 2004) and in general accordance with U.S. EPA Methods 300.0, 350.1, 

353.2, 365.2, 6010B, 6020, 7470A, 9310 modified, 9315 modified, 9320 and Standard Method 

2320B as specified in the Quality Assurance Project Plan (QAPP, Barr, March 2009). 

In general, the areas covered by the validation process include: 

• Overall assessment 

• Holding times, preservation and storage 

• Instrument performance checks - ICP/MS Tuning  

• Initial calibration and initial calibration verification  

• Continuing calibration verification 

• Blank analysis 

• ICP/ICP/MS interference check samples (metals only) 

• Laboratory control samples 

• Internal standards 

• Matrix spike results 

• Field duplicate samples 

• Field blank samples 

 

The results for six groundwater samples and one aqueous field blank sample are contained in this 

laboratory report. The samples are identified as follows:  

MW-06-1     MW-02-3       MW-06-2 

MW-02-4     MW-82-3 (MW-02-3 DUP)  MW-60-12 (Field Blank) 

MW-06-3 

           

The samples were analyzed for metals (ICP/ICP/MS/mercury), general chemistry parameters 

(chloride, fluoride, sulfate, ammonia, nitrate + nitrite, total phosphorus, bicarbonate and carbonate 

alkalinity) and radiochemistry parameters (gross alpha and beta and radium 228 and 228) as required 

using the methods detailed in the QAPP (Barr, March 2009).  
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Overall Assessment 

The QAPP specified that 10% of the project data be reviewed using CLP NFG (Guidelines) and the 

remaining data be reviewed in accordance with Barr’s Data Validation Standard Operating 

Procedures (SOPs).  Because 90% of the data was correspondingly validated using non-CLP criteria, 

the laboratory criterion were used for consistency, except where outliers exceeded 30-150% EPA 

quality control criteria.  In summary, because the Guidelines have limits which are often different 

than, and in certain cases are more stringent than, the limits specified by the analytical methods and 

the laboratory generated limits; therefore, the end result may be slightly different data qualification.   

The data are useable as reported and qualified and fulfill the data quality objectives (DQOs) for 

sensitivity, accuracy and precision as specified in the QAPP. The following sections provide specific 

validation details. 

Holding Times, Preservation and Storage 

The samples were collected on July 16
th

 through 18
th

, 2010, packed on ice and sent to the laboratories 

(CAS, located in Kelso, Washington and ACZ, located in Steamboat Springs, CO) with an 

accompanying chain-of-custody form (COC). Per the chain-of-custody and subsequent laboratory 

acknowledgement receipt forms, the samples were received intact with a temperature of -0.5 °C to 

4.1 °C upon receipt at the laboratories. The samples were stored at 4 °C until analysis. No qualifiers 

were assigned due to holding times, preservation, or storage issues. 

Instrument Performance Checks – ICP/MS Tuning (ICP/MS Metals) 

Satisfactory instrument calibration is crucial to ensuring the accurate qualitative and quantitative 

results for the target compound of the analysis. Initial calibration procedures define the linear range 

and mean calibration factors that are used for sample quantitation. 

The tuning aspects of the inductively coupled plasma mass spectrometer (ICP/MS) met the applicable 

acceptance criteria for mass resolution and the percent relative standard deviation (%RSD) for the 

five consecutive replicates at <5%.   

Initial Calibration and Initial Calibration Verification 

The ICP and ICP/MS initial calibrations were performed at the appropriate frequency and run order, 

and met minimum percent recovery (%R) acceptance criteria for each of the target metals. Mean 

concentrations from 2 replicate exposures were reported for ICP and from 3 replicate exposures for 

ICP/MS as required. Initial calibration verification (ICV) criterion of ±10% (of true value) for the 

target analytes was met during the initial calibration events.   

The cold vapor mercury initial calibration events met the acceptance criterion of a correlation 

coefficient >0.995 using a minimum of at least four calibration standard solutions.  The ICV criterion 

of 20% of the true value was also met for the cold vapor mercury analysis.  
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Continuing Calibration Verification 

The continuing calibration verification samples (CCVs) for the ICP and ICP/MS analyses met data 

validation criteria for frequency, run order and acceptable percent recoveries were achieved within 

the analytes’ method detection limit and the documented upper linear range of the instrument.  Mean 

concentrations from the 2 (for ICP) and 3 (for ICPMS) replicate exposures were reported as required. 

The CCVs associated with the cold vapor mercury analyses met the established acceptance criteria 

for frequency and the calculated percent recovery of 20% of the true value.  

The Contract Required Quantitation Limit (CRQL) Check Standard (CRI) sample data for ICP, 

ICP/MS, and mercury did not met the data validation criteria for frequency, run order and/or percent 

recovery as dictated in the Guidelines. The CRI samples reported in the data packages were analyzed 

at the beginning of the analytical sequence(s). The percent recoveries for ICP, ICPMS and mercury 

met the percent recovery criterion established in the Guidelines with the following exceptions. The 

CRI percent recovery for calcium, iron and manganese by ICP did not meet the acceptance limits 

specified in the Guidelines in two CRI samples. Since Method 6010 does not require CRI analysis, 

no data were qualified. 

Blank Analysis 

As stated in Section B10.3.2 of the QAPP, when project sample concentrations are “<” (less than) 

five times the associated blank sample concentrations, thus suspected false positives, they are shown 

at the concentration reported in the sample, with a “<”qualifier analyses with the exception of the 

radiochemistry analyses detailed below.        

The ICP, ICP/MS and mercury analyses method blank samples, initial calibration blank (ICB) and 

continuing calibration blank samples (CCBs) were prepared and analyzed at the appropriate 

frequency and met acceptance criteria for proper run order. The method blank, ICB and CCB samples 

showed no detectable target analytes above the laboratory reporting limit for the ICP, ICP/MS and 

mercury analyses.  

ICP/ICP/MS Interference Check Samples (Metals Only) 

The ICP and ICP/MS interference check samples (ICS) were analyzed at the appropriate frequency 

and in the correct order during the analysis of the project samples.  Acceptable results of ± 20% of 

the true value were obtained for both solution A and solution AB.  

Laboratory Control Samples (Ongoing Precision/Accuracy)  

Laboratory control samples (LCSs) were prepared and analyzed at the appropriate frequency for the 

target compounds and met the relevant acceptance criteria for percent recovery of the spike 

concentrations, indicating in-control analytical systems.  
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The laboratory met the acceptance criteria for the ICP and ICPMS serial dilutions (≤ 10 %D), 

between the undiluted and diluted results, where sample results are significantly greater than the 

MDL (>50x). A post-digestion spike for ICP analyses was not performed. The ICP/MS and mercury 

serial dilutions and post-digestion spike percent recoveries met the applicable criteria.  

Internal Standards (ICP/MS Analyses Only) 

The ICP/MS internal standard data were acceptable. The ICP/MS internal standard data were 

acceptable. The internal standards displayed percent relative intensity (%RI) within the 60-125% 

range.  

Matrix Spike Results 

Sample MW-06-2 served as the MS sample for the ICP, ICP/MS, and mercury analyses. The MS data 

met the applicable laboratory and EPA acceptance criteria for percent recovery. The MS percent 

recovery for calcium, manganese and sodium for sample MW-06-2 were not applicable because the 

associated sample concentrations were greater than four times the spike concentration thereby 

preventing accurate evaluation of the spike recoveries. 

General Chemistry Analysis (chloride, fluoride, sulfate, ammonia, nitrate + 
nitrite, total phosphorus, bicarbonate and carbonate alkalinity) 

No Guideline criteria exist for the general chemistry analyses. The general chemistry data were 

reviewed in accordance with Barr’s SOPs included in the QAPP. The ICV, CCV data indicated that 

the laboratory and method criteria were met for the various general chemistry analyses (listed above). 

Samples MW-06-2 served as the MS/MSD samples for the general chemistry analyses. The LCS and 

MS/MSD data indicated that the applicable laboratory and method criteria were met. Samples MW-

06-2 and MW-82-3 served as the analytical batch duplicate samples for the general chemistry 

analyses. The analytical batch duplicate sample data indicated that the laboratory and method criteria 

were met for the general chemistry analyses. The method blank samples showed no detectable target 

analytes above the laboratory reporting limit for the general chemistry parameters. Trace 

concentrations of chloride and sulfate were present above the PQL in one or more of the CCB 

samples; however, no data were qualified because the CCB sample concentrations were too small to 

have an affect on the associated project samples. 

Radiochemistry Analysis (Gross Alpha and Beta and Radium 226 and 228) 

Results were reviewed in general accordance with the analytical methods specified in the QAPP.  

Samples MW-06-3, MW-02-4 and non-project specific samples served as the MS samples for one or 

more of the radiochemistry methods. Except for one case, the LCS and MS data met the applicable 

criterion for accuracy. The MS percent recovery for radium 228 was slightly below the laboratory 

acceptance criteria, since the deviation was minor (<1%) no data were qualified. Samples MW-06-2, 

and non-project specific samples served as the analytical batch duplicate samples for this data 

package. The replicate error ratios (RERs) met the laboratory acceptance limits for precision with the 

following exception: the laboratory duplicate RER for gross beta analysis was slightly (2.01 versus a  
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limit of 2) for sample MW-06-2. Since the deviation was minor, no gross beta data were qualified. 

The method blank samples had no detectable concentrations above the practical quantitation limit 

(i.e. lower limit of detection (LLD) for the target radiochemistry analytes. 

Field Duplicate Samples 

Field duplicate samples were collected and analyzed in accordance with the frequency and 

parameters specified in the QAPP. Samples MW-82-3 (MW-02-3 DUP) served as the field duplicate 

sample for this data package. Field duplicate soil samples met the RPD criteria (30%) as specified in 

the QAPP with the exception of radium 228. Sample concentrations near the practical quantitation 

limit/LLD can exaggerate the deviation of the RPD. Since the radium 228 sample concentrations 

were within five times the LLD, no qualification was deemed necessary. 

Field Blank Samples 

Field blank samples were collected and analyzed at the required frequency as specified in the QAPP. 

Sample MW-60-12 served as the field blank sample associated with this sample delivery group. The 

field blank sample was collected in the following manner: the sample equipment (i.e. pump, tubing 

and/or hoses) were rinsed with analyte-free, deionized water and the rinse water was poured into the 

appropriate sample containers for analysis. Field blank sampling procedures and protocols were 

determined to be appropriate and were collected and analyzed at the required frequency as specified 

in the QAPP. No target analytes were present above the practical quantitation limit in the field blank 

samples associated with this data package except where noted below. The field blank sample had 

detections of metals above the practical quantitation limit. The field blank sample results are 

presented in Appendix Q-4b. Associated sample concentrations within five times the associated field 

blank sample concentrations were reported with a “<” or U (EPA 2005 Organic and 2004 Inorganic 

Guidelines) qualifier. This affected lead, nickel and/or zinc for samples MW-06-3, MW-06-1, MW-

02-3, MW-82-3, MW-06-2 and MW-02-4. 
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The data validation of the ALS Laboratory Group (ALS) laboratory data for the elemental (white) 

phosphorus of the 2010 – Phase I RCRA Facility Investigation Work Plan samples contained in the 

aforementioned report is complete as detailed below. 

The analytical data were reviewed in general accordance with the quality control aspects contained in 

the U.S. EPA Method 7580 and/or ALS Laboratory Standard Operating Procedure as specified in the 

Quality Assurance Project Plan (QAPP, Barr, March 2009). In general, the areas covered by the 

validation process include: 

 

• Overall assessment 

• Holding times, preservation and storage 

• Initial calibration and initial calibration verification 

• Continuing calibration verification 

• Method blank analysis 

• Laboratory control samples 

• Matrix spike results  

• Field duplicate samples 

• Field blank samples 

 

The elemental phosphorus results for eight groundwater samples and one aqueous field blank sample 

are contained in this laboratory report. The samples are identified as follows: 

 

MW-06-3      MW-06-1    MW-02-3   

MW-82-3 (MW-02-3 DUP)   MW-06-2    MW-60-12 (Field Blank) 

MW-02-4 

 

The groundwater and aqueous field blank samples were analyzed for elemental phosphorus using 

U.S.EPA method 7580 as specified in the QAPP (Barr, March 2009). During the data validation 

process, procedural deviations from the initial calibration procedures defined the U.S.EPA method 

were identified and are detailed below. While a deviation from the published procedures, this 

deviation is not considered to have a significant adverse affect on the final usability of the data; 

therefore, no qualification of the elemental phosphorus data was performed.    

As required by the QAPP, elemental phosphorus concentrations were evaluated down to the 

laboratory’s method detection limit (MDL). Any sample concentrations below the practical 

quantitation limit but above the method detection limit are qualified with a “J” indicating an 

estimated value. The non-detected concentrations are presented as “<MDL” in the data tables. 

The data met the data quality objectives (DQOs) and are useable as reported and qualified. 
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Holding Times, Preservation and Storage 

The U.S. EPA method 7580 defines the holding time as five calendar days from collection to 

extraction for water samples that are chilled to 4 ºC upon sample collection. Following extraction 

(iso-octane procedure) the method recommends a maximum holding time of 30 calendar days until 

analysis for both water and soil samples. The project samples were collected July 16
th

 through July 

18
th

, 2010, packed on ice and sent to the laboratory (ALS, Utah) with an accompanying chain-of-

custody form (COC). Per the chain-of-custody and subsequent laboratory acknowledgement receipt 

forms, the samples were received intact with a temperature of 2 ºC to 4 ºC upon receipt at the 

laboratory and were stored at 4 ºC until analysis. Subsequent holding times for extraction and 

analysis were met. No qualifiers were assigned due to holding times, sample preservation or storage 

issues. 

Initial Calibration and Initial Calibration Verification 

Satisfactory instrument calibration is crucial to ensuring the accurate qualitative and quantitative 

results for the target compound of the analysis. Initial calibration procedures define the linear range 

and mean calibration factors that are used for sample quantitation. 

Method 7580 requires an initial calibration (ICAL) to be performed every 12 hours and that it consist 

of (at a minimum) a 5-point calibration standard curve.  Calibration factors (CFs) and associated 

standard deviation of those CFs are then calculated and must meet a relative standard deviation 

(RSD) of ≤ 15%.  The laboratory SOP requires a minimum 6-point calibration standard (quadratic) 

curve and a coefficient of correlation of ≥ 0.99. The ICAL performed on July 8
th

, 2010 met the 

laboratory’s initial calibration criterion. 

Initial (opening) calibration verification standards (ICVs) are prepared and analyzed to ensure that 

the instrument is capable of producing acceptable qualitative and quantitative results at the beginning 

of the analytical process. The ICVs should be representative of the mid-point of the calibration curve.  

ICVs are required to be analyzed prior to the analysis of the method blank samples and project 

samples and must fall within ± 15% of the known value.  The ICVs associated with the analyses of 

project samples met requirements for frequency and the ± 15% difference (% D) criterion (from the 

associated mid-level standard in the ICAL). 

Upon review of the initial calibration data for the elemental phosphorus analyses, the following EPA 

method and laboratory SOP deviations are noted.   

The laboratory created the new “working stock solutions” on January 1
st
, 2008 and 2009, April 16

th
, 

2009, January 5
th

, 2010 and on July 8
th

, 2010. The ICAL was performed on July 8
th

, 2010 and the 

project samples were analyzed on July 22, 2010.  This ICAL frequency exceeds the 12-hour 

requirement as defined in EPA Method 7580.  While the published laboratory SOP does not specify a 

frequency of ICAL, it does indicate in Section 2.1 that, “no substantial modifications from the 

promulgated method have been made”. Since the laboratory considers the working standards to be 

very stable under appropriate storage conditions, no elemental phosphorus data were qualified. 

The laboratory used a flame-photometric detector (FPD) for elemental phosphorus analysis instead of 

the nitrogen-phosphorus detector (NPD) listed in Method 7580. According to the laboratory, the NPD 

cited in the Method had problems with long-term stability and the FPD did not have similar 

difficulty. Initial calibration verification standards (ICVs) and continuing calibration verification 
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standards (CCVs) were analyzed at the beginning and end of each analytical sequence and after every 

ten samples to demonstrate continued acceptable calibration. No elemental phosphorus data were 

qualified based upon the use of the alternate analytical detector. 

Continuing Calibration Verification 

Ongoing calibration verification standards (CCVs) are prepared and analyzed to ensure that the 

instrument is capable of producing acceptable qualitative and quantitative results throughout the 

analytical process.  The CCVs should be representative of the mid-point of the calibration curve.  

CCVs are required to be analyzed every 10 samples and must fall within ± 15% of the known value.  

The CCVs associated with the analyses of project samples met requirements for frequency and the    

± 15% D criterion (from the associated mid-level standard in the ICAL).     

Method Blank Analysis 

The purpose of the method or laboratory blank sample is to evaluate the existence and magnitude of 

contamination problems resulting from laboratory extraction and analytical activities. Method blank 

samples were prepared and analyzed with every batch of 20 project samples (or less). The method 

blank samples were prepared and analyzed at the appropriate frequency and were non-detect for 

elemental phosphorus.   

Laboratory Control Samples (Ongoing Precision/Accuracy) 

Laboratory control samples (LCSs) are prepared and analyzed to provide information on the accuracy 

of the analytical procedures and the overall laboratory performance. LCSs are prepared and analyzed 

with every batch of 20 project samples (or less). The percent recoveries of the spike concentration in 

the LCS samples are required to fall between 75-125%. The LCS samples were prepared and 

analyzed at the appropriate frequency and met the acceptance limits of 75-125% for the elemental 

phosphorus analyses associated with the data package.   

Matrix Spike Results 

The purpose of matrix spike (MS) and matrix spike duplicate (MSD) samples is to evaluate precision 

and accuracy of the methodology on specific sample matrices by demonstrating acceptable percent 

recovery of the known spike concentrations.  Matrix spike (MS) and/or matrix spike duplicate (MSD) 

samples were prepared and analyzed at the appropriate frequency (every batch of ≤ 20 samples) 

during the analytical events. Sample MW-06-2 served as the MS/MSD sample associated with the 

elemental phosphorus analysis. The percent recoveries and associated RPD met the criteria of 75-

125% and ≤ 15% RPD, respectively.  

Field Duplicate Samples 

Field duplicate samples were collected and analyzed to determine the precision of the combined 

sampling and analytical process.  Precision was determined by calculating the RPD for the data pairs 

where both values were above the method detection limit. Sample MW-82-3 (MW-02-3 DUP served 

as the field duplicate sample for this event and was non-detect; therefore, the RPD was not 

calculated. All data was accepted as reported. 
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Field Blank Samples 

The purpose of the collection and analysis of field (rinsate) blank sample is to monitor the 

contamination introduced from improper field equipment decontamination and sample transport 

procedures. The field blank sample (MW-60-12) was collected in the following manner: The sample 

equipment (i.e. tubing and/or hoses) was rinsed with analyte-free, deionized water and the rinse water 

was poured into the appropriate sample containers for analysis. One field blank sample (MW-60-12) 

was collected during the groundwater sampling event and was non-detect for elemental phosphorus.  
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Appendix 1-E1 

2010 Overall Quality Control Assessment 

1.1 Introduction and Executive Summary 
The analytical data generated during the 2010 Phase 1 RCRA Facility Investigation (RFI), Rhodia 

Silver Bow Plant, Corrective Action Order on Consent, Docket No. RCRA-08-2004-0001 by 

Columbia Analytical Services, Inc. (CAS), ACZ Laboratories, Inc. (ACZ) and ALS Laboratory 

Group (ALS) were reviewed and validated in conformance with of the Quality Assurance Project 

Plan (QAPP, Barr, March 2009).   

This Quality Control (QC) assessment is divided into two major sections following this introduction.  

Section 4.2 provides the QC assessment for the chemical analysis performed by the laboratories.  

Section 4.3 provides the QC assessment for the field sampling procedures.  

The QC assessment of the soil and groundwater sample analytical data collected for the 2010 Phase 1 

RFI, Rhodia Silver Bow Plant, demonstrate compliance with the data quality objectives in the QAPP.  

The analytical results have been validated and determined useable as qualified in the data summary 

tables and associated databases. 

The QC assessment of the field sampling procedures and data demonstrate compliance with the data 

quality objectives in the QAPP and the Phase I RFI Workplan (Barr, 2009).  The field sampling 

procedures were appropriate. No introduction of contamination or negative effects on sample 

representativeness was observed.  
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1.2 Laboratory Analyses 

Columbia Analytical Services Inc. (CAS) located in Kelso, Washington conducted the physical 

preparation and chemical analyses of the analytical samples requiring polychlorinated biphenyls 

(PCBs), metals, and general chemistry analyses. ACZ Laboratories, Inc. (ACZ) located in Steamboat 

Springs, Colorado conducted the radiological analyses, and ALS Laboratory Group (ALS) located in 

Salt Lake City, Utah conducted the physical preparation and analysis of the analytical samples 

requiring elemental phosphorus analysis by modified EPA 7580 as set forth in the QAPP.   

As set forth in Section B10.3.2 of the QAPP, 10% of the analytical data were validated in accordance 

with U.S. EPA Contract Laboratory Program (CLP) National Functional Guidelines for Organic and 

Inorganic Data Review, (2005/2004) (Guidelines). Areas evaluated during the data validation process 

include holding times, initial and continuing instrument calibrations, surrogate and internal standard 

recoveries, laboratory control samples (LCS), matrix spike sample (MS) and matrix spike duplicate 

sample (MSD) data, laboratory duplicate sample data, laboratory method blank sample data and an 

overall assessment of the data. For the remaining data, the areas evaluated during the data validation 

process were focused to holding times, initial and continuing calibration summary data (where 

available), LCS, MS and MSD data, laboratory duplicate sample data, laboratory method blank 

sample data and an overall assessment of the data. In addition to the Guidelines, specific method 

criteria (SW-846) were also considered in the validation process as differences in some of the 

performance aspects exist between the Guidelines and the non-CLP methods used for the sample 

analysis.  No Guidelines exist for the validation of radiological data, elemental phosphorus and 

general chemistry (chloride, fluoride, sulfate, ammonia, nitrate + nitrite, total phosphorus, 

bicarbonate and carbonate alkalinity,); therefore, a data quality review was performed to evaluate 

general conformity with the performance aspects of the individual analytical methods. As required by 

the United States Environmental Protection Agency (EPA), soil samples, results from the PCBs, 

metals, fluoride, and elemental phosphorus analyses were evaluated to the MDL. Where applicable, 

the PCBs, metals, fluoride, and elemental phosphorus data greater than the MDL and below the 

practical quantitation limit (PQL) are flagged with a “J” indicating an estimated concentration.   

1.2.1 Laboratory Report Data Validation Summaries  

Results from the analysis of soil and groundwater samples collected for the 2010 Phase 1 RCRA 

Facility Investigation, Rhodia Silver Bow Plant, Corrective Action Order on Consent, Docket No. 

RCRA-08-2004-0001 are included in the following laboratory reports:   
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Columbia Analytical Services, Inc. Data Packages 

K1006615 K1006636 K1006676 

K1006777 K1006867 K1007395 

ALS Laboratory Group Data Packages 

1020002   

 

* ACZ Laboratories, Inc. data is contained within Columbia Analytical Services, Inc. data packages. 

The individual data evaluations for the laboratory reports listed above are provided in Appendix Q-2.  

This assessment provides an overview of the overall quality control aspects of the project data.  The 

data validation reports contain more specific details regarding the application of sample qualifiers 

assigned during the validation process.  The laboratory data are considered to be usable as qualified 

in the data summary tables and databases.   

1.2.2 Overview of Quality Control Assessment 

The Data Quality Objectives of 95% completeness were achieved (Section A9.2.3 of the QAPP).   

The following is a general summary of the QC assessment of the analytical results of project samples 

performed by CAS, ACZ and ALS.  Deviations in the quality control aspects discussed in detail 

below are limited to those QC issues considered to be significant.  Individual data evaluations 

provide specific results of the validation and subsequent data qualification (provided in Appendix   

Q-2).       

The project samples were analyzed for one or more of the following parameter(s)/groups: 

polychlorinated biphenyl (PCB) aroclors, metals, chloride, sulfate, ammonia, nitrate + nitrite, total 

phosphorus, bicarbonate and carbonate alkalinity, fluoride, percent solids, elemental (white) 

phosphorus and radiological compounds as described in Tables 1-1, 1-2, 1-3, 1-4, and 1-5 of the 

QAPP.   

No deviations to the specified methodologies published in the QAPP occurred.  

The laboratories met sample holding time requirements for extraction and analysis. Although there is 

no published holding time for fluoride soil analysis, the fluoride data for the soil samples contained 

within sample delivery groups K1006636 and K1006676 are “J” qualified due to the analysis being 

conducted approximately five months after the samples were collected. The fluoride data associated 
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with the soil samples in the two sample delivery groups should be considered estimated 

concentrations. This is detailed within the individual data evaluations located in Appendix Q-2. 

With a few exceptions, the samples were received in acceptable condition and properly labeled.  

Labeling discrepancies were resolved prior to sample preparation and analysis. The samples were 

received at the laboratories within the acceptable sample temperatures (0 to 6 degrees C). 

Instrument initial and continuing calibration data generally met the acceptance criteria.  Exceptions 

include elemental phosphorus analysis. Specific details regarding initial and continuing calibration 

deviations are described in the individual data evaluation.  

The laboratory control sample (LCS) analyses met the relevant acceptance criteria (Section A9.2.2 of 

the QAPP). Following the request from EPA (via QAPP comments), MS/MSD percent recoveries 
1
 

<30% and >150% force results to be qualified “R” unusable. The LCS spike recoveries for the 2010 

soil and groundwater samples were within the EPA recommendations. 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were submitted at the frequency 

specified in the QAPP. Most of the MS/MSD sample results met acceptance criteria for percent 

recovery and associated relative percent difference (RPD) for each of the required analyses/target 

compounds (PCBs, metals, chloride, sulfate, ammonia, nitrate + nitrite, total phosphorus, bicarbonate 

and carbonate alkalinity, fluoride, percent solids, elemental phosphorus and radiological 

compounds).  In the few instances where deviations were observed in specific samples of these 

matrices, acceptable LCS and LCSD (accuracy and precision) results were achieved, indicating in-

control analytical systems during sample analysis. Following the request from EPA (via QAPP 

comments), MS/MSD percent recoveries 
2
 <30% and >150% force results to be qualified “R” 

unusable. The MS spike recoveries for the 2010 soil and groundwater samples were within the EPA 

                                                      

1 
Percent recoveries include: laboratory control samples, matrix spike and matrix spike duplicates, 

surrogate standards, internal standards, interference check samples and initial and continuing calibration 

standards.   

2 
Percent recoveries include: laboratory control samples, matrix spike and matrix spike duplicates, 

surrogate standards, internal standards, interference check samples and initial and continuing calibration 

standards.   
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recommendations. Minor deviations to the applicable MS/MSD laboratory criterion are discussed in 

detail in the individual data evaluations 

Laboratory duplicate data met the relevant acceptance criteria (Section A9.2.1 of the QAPP) for 

precision with a few exceptions which are discussed in detail in the individual data evaluations. None 

of the deviations were considered significant or indicate systematic problems with the analytical 

processes performed. 

Surrogate standards (for organic PCB analysis) met the acceptance criteria (Section A9.2.2.2 of the 

QAPP).  

For the metals ICP analysis, interference check sample (ICS) acceptance criterion of  +/-20% of the 

true value were met. 

For the metals ICP and ICP/MS analysis, the contract required quantitation limit check standard 

solution (CRI) percent recoveries for chromium, iron, manganese, sodium did not meet the applicable 

Guideline criterion; however, no data were qualified because the CRI is not required in Method 6010 

and Method 6020. 

The majority of the ICP and ICPMS serial dilution data met the applicable criteria with three 

exceptions; the percent difference for magnesium in sample BG-9 (12-18) COMP; for beryllium and 

calcium in sample BG-16 (0-2) COMP; and for beryllium in sample BG-2 (2-12) COMP exceeded 

the laboratory acceptance limits and were qualified “J” estimated.  

The ICPMS and mercury post-digestion spike data met the applicable criteria. A post-digestion spike 

for ICP analysis was not performed. 

A minor deviation was made from the Guidelines relative to the affect of detected blank sample 

results on corresponding project sample results.  In general, the Guidelines indicate that when sample 

concentrations are detected at or near the concentrations detected in the blank samples, the results 

should be presented as the CRQL/RL, with a corresponding “<” (less than) or U qualifier.  However, 

the CRQLs are far greater than the final laboratory PQLs set forth in the QAPP.  Therefore, when a 

project sample result is less than 5 times the associated blank sample concentration, the project 

sample result is reported with a “<” or U (EPA 2005 Organic Guidelines) qualifier.  
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Many target compounds were detected at very low concentrations in the laboratory method blank 

samples, no significant-gross-system-contamination issues were identified over the course of the 

analytical events.  Samples impacted by blank sample concentrations have been qualified and are 

detailed in the individual data evaluations provided in Appendix Q-2. 
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1.3 Field Sampling 

1.3.1 Field Sampling Quality Control 

Field sampling procedures were performed in accordance with the Phase 1 RFI Work Plan (Barr, 

2009).   

Field quality control procedures included the collection and analysis of field duplicate samples and 

field blank samples to monitor the contamination introduced from improper field equipment 

decontamination, sample collection, sample transport, and laboratory analytical procedures.  The 

results from the analysis of these samples demonstrate that the data are in compliance with the data 

quality objectives.   

Sample identification techniques described in Sections A9 and B2 of the QAPP (Barr, March 2009) 

required the field (rinsate) blank samples be submitted to the laboratory as blind QC samples; 

therefore, the field blank samples were assigned a fictitious soil location name at the time of 

collection and their true identities were documented in the Field Logbook records. Field blank 

samples were collected in the following manner: The soil sampling equipment (i.e. stainless-steel 

bowl, and/or spoon, etc.) were rinsed with analyte-free, deionized water. The rinse water was poured 

into the appropriate sample containers for analysis. The data is presented in the data summary tables 

using the soil sample locations they were collected from along with the fictitious sample locations 

identified on the chain-of-custody forms.  

Field sampling procedures and protocols were determined to be appropriate. As described in the 

QAPP, blank samples associated with the soil sampling were analyzed for corresponding sample 

analysis (PCBs, metals, chloride, sulfate, ammonia, nitrate + nitrite, total phosphorus, bicarbonate 

and carbonate alkalinity, fluoride, percent solids, elemental phosphorus and radiological 

compounds). Although several field blank samples had low levels of target analytes present below or 

near the MDL/PQL, no introduction of gross contamination or other adverse affects on sample 

representativeness were identified.  The field blank sample results are summarized Appendix Q-4b 

and are detailed within the individual data evaluations in Appendix Q-2.   

A total of four field duplicate samples were collected as specified in Section A9.3.2 of the QAPP.  

Precision (both field and analytical) was evaluated through a comparison of the duplicate data when 

both the native and duplicate sample had detected concentrations reported.   
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The precision was evaluated by calculating the relative percent difference (RPD) for the data pairs as 

follows:  

 RPD =   D1   -    D2       x 100 

              (D1  +  D2)/2 

 

   Where:  D1 = concentration of sample 

   D2 = concentration of duplicate sample 

 

The RPD results for arsenic, cadmium, mercury, sodium, lead 210, radium 228, thorium 230, and 

uranium 234, 235 and 238 fell beyond the 40% criteria in one or more of the field duplicate pairs. 

However, RPD results are dependent on the heterogeneity of the samples.  Higher RPDs are expected 

when results are at or near the PQL and do not always indicate poor precision. Data qualifiers were 

applied due RPD exceedences in only one case, and the data are qualified accordingly in the data 

summary tables. The field duplicate sample results are discussed in detail within the individual data 

evaluations. 

 

 



  
 

Appendix 1-E3 
 

2010 Laboratory Reports 

  





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Workgroup Review 
and Approval

12-Jul-10WG285851 R732887

12-Jul-10

Date Reported:

Run ID:

Date Analyzed:

ICAL Workgroup:

SOILSPREPInstrument ID:

L82935-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:00:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82974-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:05:18 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82974-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:10:36 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82974-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:15:54 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82974-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:21:12 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82974-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:26:30 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82974-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:31:48 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:37:06 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:42:24 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:47:42 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

Page 1 of 2



BD[ Laboratories, Inc. WG285851

L82975-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:53:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:58:18 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 2:03:36 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-07

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 2:08:54 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-08

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 2:14:12 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-09

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 2:19:30 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83116-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 2:24:48 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83156-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 2:30:06 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Workgroup Review 
and Approval

16-Jul-10WG286012 R733812

14-Jul-10

Date Reported:

Run ID:

Date Analyzed:

ICAL Workgroup:

SOILSPREPInstrument ID:

WG286012PBS1

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 11:00:00 AMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 0 1 % ++PREP

SREV SCN VOLUME 0 1 mL ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0 1 g ++PREP

WG286012PBS2

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 12:34:44 PMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 0 1 % ++PREP

SREV SCN VOLUME 0 1 mL ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0 1 g ++PREP

L82974-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 2:09:28 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.54 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82974-01DUP

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 3:44:12 PMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 99.54 1 % ++PREP

SREV SCN VOLUME 0 1 mL ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0.5 1 g ++PREP
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L82974-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 5:18:56 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.44 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82974-02DUP

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 6:53:40 PMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 99.44 1 % ++PREP

SREV SCN VOLUME 0 1 mL ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0.5 1 g ++PREP

L82974-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 8:28:24 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.46 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82974-03DUP

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:03:08 PMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 99.46 1 % ++PREP

SREV SCN VOLUME 0 1 mL ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0.5 1 g ++PREP
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L82974-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 11:37:52 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.63 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82974-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 1:12:36 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.86 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82974-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 2:47:20 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.62 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 4:22:04 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.27 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC
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L82975-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 5:56:48 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.32 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 7:31:32 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.91 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 9:06:16 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.5 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 10:41:00 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.95 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC
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L82975-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 12:15:44 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.78 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-07

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 1:50:28 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.42 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-08

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 3:25:12 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.54 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-09

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 4:59:56 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.24 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Workgroup Review 
and Approval

16-Jul-10WG286023 R733455

14-Jul-10

Date Reported:

Run ID:

Date Analyzed:

ICAL Workgroup:

SOILSPREPInstrument ID:

L82974-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:00:00 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82974-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:04:17 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82974-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:08:34 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82974-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:12:51 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82974-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:17:08 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82974-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:21:25 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:25:42 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:29:59 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:34:16 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:38:33 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP
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L82975-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:42:50 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:47:07 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-07

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:51:24 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-08

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:55:41 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-09

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:59:58 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

Page 2 of 2





























































































































































































































Columbia Analytical Services

Project ID: L82975

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN SP AIRDRY

WG285851 Air Dry

Soil Preparation

L82935-01 07/12/10 13:00 X

L82974-01 07/12/10 13:05 X

L82974-02 07/12/10 13:10 X

L82974-03 07/12/10 13:15 X

L82974-04 07/12/10 13:21 X

L82974-05 07/12/10 13:26 X

L82974-06 07/12/10 13:31 X

L82975-01 07/12/10 13:37 X

L82975-02 07/12/10 13:42 X

L82975-03 07/12/10 13:47 X

L82975-04 07/12/10 13:53 X

L82975-05 07/12/10 13:58 X

L82975-06 07/12/10 14:03 X

L82975-07 07/12/10 14:08 X

L82975-08 07/12/10 14:14 X

L82975-09 07/12/10 14:19 X

L83116-01 07/12/10 14:24 X

L83156-01 07/12/10 14:30 X



Columbia Analytical Services

Project ID: L82975

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN SP CRUSHPULV

WG286023 Crush Pulverize

Soil Preparation

L82974-01 07/14/10 13:00 X

L82974-02 07/14/10 13:04 X

L82974-03 07/14/10 13:08 X

L82974-04 07/14/10 13:12 X

L82974-05 07/14/10 13:17 X

L82974-06 07/14/10 13:21 X

L82975-01 07/14/10 13:25 X

L82975-02 07/14/10 13:29 X

L82975-03 07/14/10 13:34 X

L82975-04 07/14/10 13:38 X

L82975-05 07/14/10 13:42 X

L82975-06 07/14/10 13:47 X

L82975-07 07/14/10 13:51 X

L82975-08 07/14/10 13:55 X

L82975-09 07/14/10 13:59 X



Columbia Analytical Services

Project ID: L82975

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCNALPHA EMITTING RADIUM ISOTOPES

WG286455 Ra226

Radiochemistry

WG286266PBS 07/20/10 12:02 X

WG286266LCSS 07/20/10 12:03 X

L82974-01 07/20/10 12:04 X

L82974-02 07/20/10 12:06 X

L82974-03 07/20/10 12:07 X

L82974-04 07/20/10 12:09 X

L82974-05 07/20/10 12:10 X

L82974-06 07/20/10 12:12 X

L82975-01 07/20/10 12:13 X

L82975-02 07/20/10 12:14 X

L82975-03 07/20/10 12:16 X

L82975-04 07/20/10 12:17 X

L82975-05 07/20/10 12:19 X

L82975-06 07/20/10 12:20 X

L82975-07 07/20/10 12:22 X

L82975-08 07/20/10 12:23 X

L82975-09 07/20/10 12:25 X

L82974-01DUP 07/20/10 12:26 X

L82974-02DUP 07/20/10 12:27 X

L82974-03MS 07/20/10 12:29 X



Columbia Analytical Services

Project ID: L82975

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN THORIUM 230 THORIUM 232THORIUM 228

WG286554 Th

Radiochemistry

WG286328PBS 07/21/10 09:47 X X

WG286328LCSS 07/21/10 09:48 X

L82974-01 07/21/10 09:49 X

L82974-02 07/21/10 09:51 X

L82974-03 07/21/10 09:52 X

L82974-04 07/21/10 09:54 X

L82974-05 07/21/10 09:55 X

L82974-06 07/21/10 09:57 X

L82975-01 07/21/10 09:58 X

L82975-02 07/21/10 09:59 X

L82975-03 07/21/10 10:01 X

L82975-04 07/21/10 10:02 X

L82975-05 07/21/10 10:04 X

L82975-06 07/21/10 10:05 X

L82975-07 07/21/10 10:07 X

L82975-08 07/21/10 10:08 X

L82975-09 07/21/10 10:10 X

L82974-01DUP 07/21/10 10:11 X X X

L82974-03DUP 07/21/10 10:12 X X X

L82974-02MS 07/21/10 10:14 X



Columbia Analytical Services

Project ID: L82975

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN LEAD 210

WG286634 pb

Radiochemistry

L82974-05 07/23/10 13:21 X

L82975-02 07/23/10 13:21 X

WG286254PBS 07/23/10 13:21 X

L82974-06 07/23/10 13:21 X

L82974-04 07/23/10 13:21 X

L82974-03 07/23/10 13:21 X

L82974-02 07/23/10 13:21 X

L82974-01 07/23/10 13:21 X

WG286254LCSS 07/23/10 13:21 X

L82975-01 07/23/10 13:21 X

L82975-09 07/23/10 14:53 X

L82975-03 07/23/10 14:53 X

L82974-03DUP 07/23/10 14:53 X

L82974-02MS 07/23/10 14:53 X

L82974-01DUP 07/23/10 14:53 X

L82975-07 07/23/10 14:53 X

L82975-06 07/23/10 14:53 X

L82975-04 07/23/10 14:53 X

L82975-05 07/23/10 14:53 X

L82975-08 07/23/10 14:53 X



Columbia Analytical Services

Project ID: L82975

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN URANIUM 235 URANIUM 238URANIUM 234

WG286781 U

Radiochemistry

WG286325PBS 07/26/10 15:39 X X X

WG286325LCSS 07/26/10 15:40 X X X

L82974-01 07/26/10 15:41 X X X

L82974-02 07/26/10 15:43 X X X

L82974-03 07/26/10 15:44 X X X

L82974-04 07/26/10 15:46 X X X

L82974-05 07/26/10 15:47 X X X

L82974-06 07/26/10 15:49 X X X

L82975-01 07/26/10 15:50 X X X

L82975-02 07/26/10 15:51 X X X

L82975-03 07/26/10 15:53 X X X

L82975-04 07/26/10 15:54 X X X

L82975-05 07/26/10 15:56 X X X

L82975-06 07/26/10 15:57 X X X

L82975-07 07/26/10 15:59 X X X

L82975-08 07/26/10 16:00 X X X

L82975-09 07/26/10 16:02 X X X

L82974-02DUP 07/26/10 16:03 X X X

L82974-03DUP 07/26/10 16:04 X X X

L82974-01MS 07/26/10 16:06 X X X
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

R Poor spike recovery accepted because the other spike in the set fell within the given limits.

T High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.

U No nuclides detected above the Lower Limit of Detection (LLD)

V High blank data accepted because sample concentration is 10 times higher than blank concentration

X QC is out of control.  See Case Narrative.

Z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition (1995) & 20th edition (1998).

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
 

REPIN09.12.29.01rc

Radiochemistry      
Reference
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Columbia Analytical Services

Project ID: L82973

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN LEAD 210

WG286066 pb

Radiochemistry

WG285343LCSW 07/14/10 11:57 X

L82893-01 07/14/10 11:57 X

L82906-01 07/14/10 11:57 X

L82941-01 07/14/10 11:57 X

L82941-02 07/14/10 11:57 X

L82973-01 07/14/10 11:57 X

L82973-02 07/14/10 11:57 X

L82973-01DUP 07/14/10 11:57 X

L82973-02MS 07/14/10 11:57 X

WG285343PBW 07/14/10 11:57 X



Columbia Analytical Services

Project ID: L82973

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN THORIUM 230 THORIUM 232THORIUM 228

WG286141 Th

Radiochemistry

WG285447PBW 07/09/10 12:01 X X X

WG285447LCSW 07/09/10 12:02 X

L82906-01 07/09/10 12:03 X

L82917-07 07/09/10 12:05 X X X

L82941-01 07/09/10 12:06 X

L82941-02 07/09/10 12:08 X

L82973-01 07/09/10 12:09 X

L82973-02 07/09/10 12:11 X

L82973-01DUP 07/09/10 12:12 X X X

L82973-02MS 07/09/10 12:13 X



Columbia Analytical Services

Project ID: L82973

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCNALPHA EMITTING RADIUM ISOTOPES

WG286203 ra226

Radiochemistry

WG285650PBW 07/12/10 00:00 X

WG285650LCSW 07/12/10 00:01 X

L82917-07 07/12/10 00:02 X

L82973-01 07/12/10 00:04 X

L82973-02 07/12/10 00:05 X

L82973-01DUP 07/12/10 00:07 X

L82973-02MS 07/12/10 00:08 X



Columbia Analytical Services

Project ID: L82973

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN URANIUM 235 URANIUM 238URANIUM 234

WG286268 U

Radiochemistry

WG285975PBW 07/16/10 09:00 X X X

WG285975LCSW 07/16/10 09:01 X X X

L82973-01 07/16/10 09:02 X X X

L82973-02 07/16/10 09:04 X X X

L83048-01 07/16/10 09:05 X X X

L83048-02 07/16/10 09:07 X X X

L83090-01 07/16/10 09:08 X X X

L83090-02 07/16/10 09:10 X X X

L83110-01 07/16/10 09:11 X X X

L83111-01 07/16/10 09:12 X X X

L83176-03 07/16/10 09:14 X X X

L83216-01 07/16/10 09:15 X X X

L83216-02 07/16/10 09:17 X X X

L83216-03 07/16/10 09:18 X X X

L83216-04 07/16/10 09:20 X X X

L83216-05 07/16/10 09:21 X X X

L82973-01DUP 07/16/10 09:23 X X X

L83216-04DUP 07/16/10 09:24 X X X

L83111-01MS 07/16/10 09:25 X X X



























































BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Workgroup Review 
and Approval

12-Jul-10WG285851 R732887

12-Jul-10

Date Reported:

Run ID:

Date Analyzed:

ICAL Workgroup:

SOILSPREPInstrument ID:

L82935-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:00:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82974-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:05:18 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82974-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:10:36 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82974-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:15:54 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82974-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:21:12 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82974-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:26:30 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82974-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:31:48 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:37:06 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:42:24 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:47:42 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR
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BD[ Laboratories, Inc. WG285851

L82975-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:53:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 1:58:18 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 2:03:36 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-07

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 2:08:54 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-08

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 2:14:12 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L82975-09

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 2:19:30 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83116-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 2:24:48 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83156-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/12/2010 2:30:06 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Workgroup Review 
and Approval

16-Jul-10WG286012 R733812

14-Jul-10

Date Reported:

Run ID:

Date Analyzed:

ICAL Workgroup:

SOILSPREPInstrument ID:

WG286012PBS1

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 11:00:00 AMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 0 1 % ++PREP

SREV SCN VOLUME 0 1 mL ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0 1 g ++PREP

WG286012PBS2

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 12:34:44 PMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 0 1 % ++PREP

SREV SCN VOLUME 0 1 mL ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0 1 g ++PREP

L82974-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 2:09:28 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.54 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82974-01DUP

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 3:44:12 PMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 99.54 1 % ++PREP

SREV SCN VOLUME 0 1 mL ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0.5 1 g ++PREP
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BD[ Laboratories, Inc. WG286012

L82974-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 5:18:56 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.44 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82974-02DUP

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 6:53:40 PMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 99.44 1 % ++PREP

SREV SCN VOLUME 0 1 mL ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0.5 1 g ++PREP

L82974-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 8:28:24 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.46 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82974-03DUP

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:03:08 PMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 99.46 1 % ++PREP

SREV SCN VOLUME 0 1 mL ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0.5 1 g ++PREP
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L82974-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 11:37:52 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.63 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82974-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 1:12:36 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.86 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82974-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 2:47:20 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.62 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 4:22:04 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.27 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC
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L82975-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 5:56:48 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.32 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 7:31:32 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.91 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 9:06:16 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.5 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 10:41:00 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.95 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC
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BD[ Laboratories, Inc. WG286012

L82975-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 12:15:44 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.78 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-07

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 1:50:28 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.42 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-08

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 3:25:12 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.54 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L82975-09

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/15/2010 4:59:56 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.24 1 % ++X-3050-RC

SREV SCN VOLUME 0 1 mL ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Workgroup Review 
and Approval

16-Jul-10WG286023 R733455

14-Jul-10

Date Reported:

Run ID:

Date Analyzed:

ICAL Workgroup:

SOILSPREPInstrument ID:

L82974-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:00:00 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82974-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:04:17 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82974-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:08:34 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82974-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:12:51 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82974-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:17:08 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82974-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:21:25 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:25:42 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:29:59 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:34:16 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:38:33 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP
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BD[ Laboratories, Inc. WG286023

L82975-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:42:50 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:47:07 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-07

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:51:24 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-08

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:55:41 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L82975-09

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 1:59:58 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

Page 2 of 2





























































































































































































































Columbia Analytical Services

Project ID: L82974

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN SP AIRDRY

WG285851 Air Dry

Soil Preparation

L82935-01 07/12/10 13:00 X

L82974-01 07/12/10 13:05 X

L82974-02 07/12/10 13:10 X

L82974-03 07/12/10 13:15 X

L82974-04 07/12/10 13:21 X

L82974-05 07/12/10 13:26 X

L82974-06 07/12/10 13:31 X

L82975-01 07/12/10 13:37 X

L82975-02 07/12/10 13:42 X

L82975-03 07/12/10 13:47 X

L82975-04 07/12/10 13:53 X

L82975-05 07/12/10 13:58 X

L82975-06 07/12/10 14:03 X

L82975-07 07/12/10 14:08 X

L82975-08 07/12/10 14:14 X

L82975-09 07/12/10 14:19 X

L83116-01 07/12/10 14:24 X

L83156-01 07/12/10 14:30 X



Columbia Analytical Services

Project ID: L82974

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN SP CRUSHPULV

WG286023 Crush Pulverize

Soil Preparation

L82974-01 07/14/10 13:00 X

L82974-02 07/14/10 13:04 X

L82974-03 07/14/10 13:08 X

L82974-04 07/14/10 13:12 X

L82974-05 07/14/10 13:17 X

L82974-06 07/14/10 13:21 X

L82975-01 07/14/10 13:25 X

L82975-02 07/14/10 13:29 X

L82975-03 07/14/10 13:34 X

L82975-04 07/14/10 13:38 X

L82975-05 07/14/10 13:42 X

L82975-06 07/14/10 13:47 X

L82975-07 07/14/10 13:51 X

L82975-08 07/14/10 13:55 X

L82975-09 07/14/10 13:59 X



Columbia Analytical Services

Project ID: L82974

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCNALPHA EMITTING RADIUM ISOTOPES

WG286455 Ra226

Radiochemistry

WG286266PBS 07/20/10 12:02 X

WG286266LCSS 07/20/10 12:03 X

L82974-01 07/20/10 12:04 X

L82974-02 07/20/10 12:06 X

L82974-03 07/20/10 12:07 X

L82974-04 07/20/10 12:09 X

L82974-05 07/20/10 12:10 X

L82974-06 07/20/10 12:12 X

L82975-01 07/20/10 12:13 X

L82975-02 07/20/10 12:14 X

L82975-03 07/20/10 12:16 X

L82975-04 07/20/10 12:17 X

L82975-05 07/20/10 12:19 X

L82975-06 07/20/10 12:20 X

L82975-07 07/20/10 12:22 X

L82975-08 07/20/10 12:23 X

L82975-09 07/20/10 12:25 X

L82974-01DUP 07/20/10 12:26 X

L82974-02DUP 07/20/10 12:27 X

L82974-03MS 07/20/10 12:29 X



Columbia Analytical Services

Project ID: L82974

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN THORIUM 230 THORIUM 232THORIUM 228

WG286554 Th

Radiochemistry

WG286328PBS 07/21/10 09:47 X X

WG286328LCSS 07/21/10 09:48 X

L82974-01 07/21/10 09:49 X

L82974-02 07/21/10 09:51 X

L82974-03 07/21/10 09:52 X

L82974-04 07/21/10 09:54 X

L82974-05 07/21/10 09:55 X

L82974-06 07/21/10 09:57 X

L82975-01 07/21/10 09:58 X

L82975-02 07/21/10 09:59 X

L82975-03 07/21/10 10:01 X

L82975-04 07/21/10 10:02 X

L82975-05 07/21/10 10:04 X

L82975-06 07/21/10 10:05 X

L82975-07 07/21/10 10:07 X

L82975-08 07/21/10 10:08 X

L82975-09 07/21/10 10:10 X

L82974-01DUP 07/21/10 10:11 X X X

L82974-03DUP 07/21/10 10:12 X X X

L82974-02MS 07/21/10 10:14 X



Columbia Analytical Services

Project ID: L82974

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN LEAD 210

WG286634 pb

Radiochemistry

L82974-05 07/23/10 13:21 X

L82975-02 07/23/10 13:21 X

WG286254PBS 07/23/10 13:21 X

L82974-06 07/23/10 13:21 X

L82974-04 07/23/10 13:21 X

L82974-03 07/23/10 13:21 X

L82974-02 07/23/10 13:21 X

L82974-01 07/23/10 13:21 X

WG286254LCSS 07/23/10 13:21 X

L82975-01 07/23/10 13:21 X

L82975-09 07/23/10 14:53 X

L82975-03 07/23/10 14:53 X

L82974-03DUP 07/23/10 14:53 X

L82974-02MS 07/23/10 14:53 X

L82974-01DUP 07/23/10 14:53 X

L82975-07 07/23/10 14:53 X

L82975-06 07/23/10 14:53 X

L82975-04 07/23/10 14:53 X

L82975-05 07/23/10 14:53 X

L82975-08 07/23/10 14:53 X



Columbia Analytical Services

Project ID: L82974

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN URANIUM 235 URANIUM 238URANIUM 234

WG286781 U

Radiochemistry

WG286325PBS 07/26/10 15:39 X X X

WG286325LCSS 07/26/10 15:40 X X X

L82974-01 07/26/10 15:41 X X X

L82974-02 07/26/10 15:43 X X X

L82974-03 07/26/10 15:44 X X X

L82974-04 07/26/10 15:46 X X X

L82974-05 07/26/10 15:47 X X X

L82974-06 07/26/10 15:49 X X X

L82975-01 07/26/10 15:50 X X X

L82975-02 07/26/10 15:51 X X X

L82975-03 07/26/10 15:53 X X X

L82975-04 07/26/10 15:54 X X X

L82975-05 07/26/10 15:56 X X X

L82975-06 07/26/10 15:57 X X X

L82975-07 07/26/10 15:59 X X X

L82975-08 07/26/10 16:00 X X X

L82975-09 07/26/10 16:02 X X X

L82974-02DUP 07/26/10 16:03 X X X

L82974-03DUP 07/26/10 16:04 X X X

L82974-01MS 07/26/10 16:06 X X X



REVISION 2

kdinino
Revised



REVISION 1



REVISION 2



REVISION 2



REVISION 2



REVISION 2



REVISION 2



REVISION 1



REVISION 1



REVISION 1



REVISION 1

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































BD[
������������	 
������ ������ �� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./012345016789:3

;<=>?@AB CDB=EFAGB= HIJKAGILMNMO HP MNFQ CKIPRI=L<STC UVWXW
C;Y ZJ<[IGF \]^ _VN`aU_EDbB c>GdILFIAD^eDG=<LIb BJI FQI BDB=EFAGB= JIL>=FL f<J LB?g=IhLi L>@?AFFIb F< C;Y _B@<JBF<JAILS \DGP hC;Yi <D j>=E `MS X`M̀ PkQAL gJ<[IGF QBL @IID BLLAlDIb F< C;YmL gJ<[IGF D>?@IJS _VN`aUP Z=IBLI JIfIJIDGI FQAL D>?@IJ AD B== f>F>JIADn>AJAILPC== BDB=ELIL oIJI gIJf<J?Ib BGG<JbADl F< C;YmL p>B=AFE CLL>JBDGI Z=BDP kQI IDG=<LIb JIL>=FL JI=BFI <D=E F<FQI LB?g=IL JIGIAKIb >DbIJ _VN`aUP eBGQ LIGFA<D <f FQAL JIg<JF QBL @IID JIKAIoIb BDb BggJ<KIb @E FQIBggJ<gJABFI _B@<JBF<JE H>gIJKAL<JS <J B n>B=Af AIb L>@LFAF>FIPeqGIgF BL D<FIbS FQI FILF JIL>=FL f<J FQI ?IFQ<bL BDb gBJB?IFIJL =ALFIb <D C;YmL G>JJIDF re_C; GIJFAf AGBFI=IFFIJ hsC;Yi ?IIF B== JIn>AJI?IDFL <f re_C;PkQAL JIg<JF LQB== @I >LIb <J G<gAIb <D=E AD AFL IDFAJIFEP C;Y AL D<F JILg<DLA@=I f<J FQI G<DLIn>IDGIL BJALADlfJ<? FQI >LI <f B gBJFAB= JIg<JFPC== LB?g=IL BDb L>@tLB?g=IL BLL<GABFIb oAFQ FQAL gJ<[IGF oA== @I bALg<LIb <f BfFIJ HIgFI?@IJ `XS X`M̀ P \f FQILB?g=IL BJI bIFIJ?ADIb F< @I QBuBJb<>LS BbbAF A<DB= GQBJlIL Bgg=E f<J bALg<LB= hFEgAGB==E =ILL FQBDvM`wLB?g=IiP \f E<>o<>=b =AdI FQI LB?g=IL F< @I QI=b =<DlIJ FQBD C;YmL LFBFIb g<=AGE <J F< @I JIF>JDIbS g=IBLIG<DFBGF E<>J ZJ<[IGF xBDBlIJ <J ;>LF<?IJ HIJKAGI yIgJILIDFBFAKI f<J f>JFQIJ bIFBA=L BDb BLL<GABFIb G<LFLPC;Y JIFBADL BDB=EF AGB= JIg<JFL f<J fAKI EIBJLP\f E<> QBKI BDE n>ILFA<DL <J <FQIJ DIIbLS g=IBLI G<DFBGF E<>J ZJ<[IGF xBDBlIJP

_EDbB c>GdILFIAD C>l>LF `XS X`M̀

ZJ<[IGF \]^ RM̀ `WWOW
;<=>?@AB CDB=EFAGB= HIJKAGILMNMO H<>FQ MNFQ CKIPRI=L<STC UVWXWCGG<>DFL ZBEB@=IyIg<JF F<^ zA== F<^

GG^ ;<=>?@AB CDB=EF AGB= HIJKAGILS \DGP

{|}~������������� Page 1 of 54460



BD[
������������	 
������ ������ �� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./012/33/4561789:;<=> ?@>9AB=C>9 DEFG=CEH?7I JF8KECB LMN OPQRST ?:U:HB RVW VRXR

YZ[\]^ _^`^a\b
YZ[\]^ cdZ]efaf
gh]iadj ka[^f
lmnopqrstu vwxyzw{yz|}~� ���� �stu� z}�}|�}� �� ~y|� ~w���}~ �zy� ty���x|w s�w��{ |�w� �}z�|�}~ y� ���� �� ����� ��} ~w���}~�}z} z}�}|�}� |� �yy� �y��|{ |y�� ��y� z}�}|�{ � {�} ~w���} ��~{y�|w� z}�y�}� {�} ~w���}~ �zy� {�} �yy�}z� |�~�}�{}� {�}�y�{}�{~� w�� �y��}� {�} ~w���}~ |�{y stu�~ �y���{}z|�}� vwxyzw{yz� ���yz�w{|y� �w�w�}�}�{ ��~{}� �v����� ��}~w���}~ �}z} w~~ |��}� stu v��� �zy�}�{ ���x}z v������ ��} ��~{y�|w� �}z|� |}� {�} ~w���} |��yz�w{ |y� }�{}z}� |�{y {�}�y���{}z w�w|�~{ {�} ��w|� y� ��~{y�� �t t� �yz�~ w�� ~w���} xy{{ �} �wx}�~�
lmnopqr��}~} ~w���}~ �}z} w�w���}� �yz |�yz�w�|�� zw�|y��}�|~{z� �wzw�}{}z~� ��} |��|�|��w� �}{�y�~ wz} z}�}z}��}� y� xy{��{�} stu |��y|�} w�� {�} w�w��{ |�w� z}�yz{~�
lmnopqrs�� w�w��~}~ �}z} �}z�yz�}� �|{�|� ¡¢s z}�y��}��}� �y��|�� {|�}~�
JF8KECB LMN £XRR¤¤¥¤

¦§¨©ª«q¬«q«q®«qp
Page 2 of 54461



��� ������ 	
� �������������� 	
� ���� ��� ���� ������ ����� � !"#$%&'()*+, -.,'/0+1,' 2345+136��78�9� 	
� :;��<<�<BD[
=>?@A>B@ACDEF GHIJKLLM NOPQRS TT NUSVW XYWZ[\OZY X]US Q̂ _` ab cdecL fcddg MMehiejM klmnoplqr slptuvqrptwxyztvy
��� ������{� |}~� �~ �| �����
��� ��9����{� |�~| �~ �|

��������� ��� ������ ������ ����� ������� ��������������� ¡¢ £¤¥¦§¤§¨ ¡ © ª�«¡¤ ¬¤ §¨ ®¯ ¬¥°¤¥¥±² ³�¬«  ́µ ¶· ¶̧ ¹º »¥°¼¹½ ¶̄ ½¶¼ ºº¾¶¿²¤À±Á §©Â £À¢Ã¥¤¡Ä¥ ³�¬«  ́µ ¶· ¶̧ ¹º ©¤Å¼¹½º¼½¶¼ ¶Æ¾¼¼

ÇÈ£É´µ¼ºµ¼Æµ¼¿µ¼¶
Page 3 of 54462



��� ������ 	
� �������������� 	
� ���� ���� ���� ������ ����� � !"#$%&'()*+, -.,'/0+1,' 2345+136��78�9� 	
� :�;;<<�<BD[
=>?@A>B@ACDEF GHIJKLLM NOPQRS TT NUSVW XYWZ[\OZY X]US Q̂ _` ab cdecL fcddg MMehiejM klmnoplqr slptuvqrptwxyztvy
��� ������{� |}~� �~ �| ����|
��� ��9����{� |�~| �~ �|

��������� ��� ������ ������ ����� ������� ���������������� ¡ ¢£¤¥¦£¦§  �¨ ©�ª £ «£¬ ¦§ ® «¤¯£¤¤°± ²�«ª ³�´ µ¶ µ·¸¹ º¤¯»¸¼µ®¼µ» ¹¹½µ¾±£¿°À ¦ Á̈ ¢¿¡Â¤£ Ã¤ ²�«ª ³�´ µ¶ µ·¸¹ ¨£Ä»¸¼¹»¼µ» µ¾½»·

ÅÆ¢Ç³ »́¹ »́¾ »́È »́µ
Page 4 of 54463



��� ������ 	
� �������������� 	
� ���� ����� ���� ������ ����� � !"#$%&'()*+, -.,'/0+1,' 2345+136��78�9� 	
� :�;;<<�<BD[
=>?@A>B@ACDEF GHIJKLLM NOPQRS TT NUSVW XYWZ[\OZY X]US Q̂ _` ab cdecL fcddg MMehiejM klmnoplqr slptuvqrptwxyztvy
��� ������{� |}~� �~ �| �����
��� ��9����{� |�~| �~ �|

��������� ��� ������ ������ ����� ������� ���������������� ¡ ¢£¤¥¦£¦§  �¨ ©�ª £ «£¬ ¦§ ® «¤¯£¤¤°± ²�«ª ³�´ µ¶ µ·¸¹ º¤¯»¸¼µ®¼µ» ¹¹½µ¾±£¿°À ¦ Á̈ ¢¿¡Â¤£ Ã¤ ²�«ª ³�´ µ¶ µ·¸¹ ¨£Ä»¸¼¹»¼µ» µÅ½µ¾

ÆÇ¢È³ »́¹ »́Å »́É »́µ
Page 5 of 54464



��� ������ 	
� �������������� 	
� ���� ��� ���� ������ �������  !"#$%&'()*+ ,-+&./*0+& 1234*025��67�8� 	
� 9:��;;<;BD[
=>?@A>B@ACDEF GHIJKLLM NOPQRS TT NUSVW XYWZ[\OZY X]US Q̂ _` ab cdecL fcddg MMehiejM klmnoplqr slptuvqrptwxyztvy
��� ������{� |}~�}~ �| ����|
��� ��8����{� |�~| �~ �|

��������� ��� ������ ������ ����� ������� ���������������� ¡ ¢£¤¥¦£¦§  �¨ ©�ª £ «£¬ ¦§ ® «¤¯£¤¤°± ²�«ª ³�´ µ¶ µ·¸¹ º¤¯»¸¼µ®¼µ» ¹¹½µ·±£¾°¿ ¦ À̈ ¢¾¡Á¤£ Â¤ ²�«ª ³�´ µ¶ µ·¸¹ ¨£Ã»¸¼¹»¼µ» µÄ½¹Å

ÆÇ¢È³ »́¹ »́Ä »́É »́µ
Page 6 of 54465



��� ������ 	
� �������������� 	
� ���� ���� ���� ������ ����� � !"#$%&'()*+, -.,'/0+1,' 2345+136��78�9� 	
� :�;;<<=<BD[
>?@AB?CABDEFG HIJKLMMN OPQRST UU OVTWX YZX[\]P[Z Y^VTR_`a bc defdM gdeeh NNfijfkN lmnopqmrs tmquvwrsquxyz{uwz
��� ������|� }~��~� �} �����
��� ��9����|� }��} �� �}

��������� ��� ������ ������ ����� ������� �������������� ¡¢£ ¤¥¦§¨¥̈ © ¢¡ª «�¬¢¥ ¥® ¨© ¯° ¦±¥¦¦²³  ́¬ µ¡¶ ·¸ ·¹º» ¼¦±½º¾·°¾·½ »»¿»·³¥À²Á ¨ªÂ ¤À£Ã¦¥¢Ä¦  ́¬ µ¡¶ ·¸ ·¹º» ª¥Å½º¾»½¾·½ ·Æ ¿̄ º

ÇÈ¤Éµ¶½»¶½Æ¶½Ê¶½·
Page 7 of 54466



��� ������ 	
� �������������� 	
� ���� ����� ���� ������ ����� � !"#$%&'()*+, -.,'/0+1,' 2345+136��78�9� 	
� :�;;<<=<BD[
>?@AB?CABDEFG HIJKLMMN OPQRST UU OVTWX YZX[\]P[Z Y^VTR_`a bc defdM gdeeh NNfijfkN lmnopqmrs tmquvwrsquxyz{uwz
��� ������|� }~��~� �} �����
��� ��9����|� }��} �� �}

��������� ��� ������ ������ ����� ������� ��������������� ¡¢ £¤¥¦§¤§¨ ¡ © ª�«¡¤ ¬¤ §¨ ®¯ ¬¥°¤¥¥±² ³�¬«  ́µ ¶· ¶̧ ¹º »¥°¼¹½ ¶̄ ½¶¼ ºº¾ºº²¤¿±À §©Á £¿¢Â¥¤¡Ã¥ ³�¬«  ́µ ¶· ¶̧ ¹º ©¤Ä¼¹½º¼½¶¼ ¶Å ¾̄ ¹

ÆÇ£È´µ¼ºµ¼Åµ¼Éµ¼¶
Page 8 of 54467



��� ������ 	
� �������������� 	
� ������ ���� ���� ������ ����� � !"#$%&'()*+, -.,'/0+1,' 2345+136��78�9� 	
� :���;;<;BD[
=>?@A>B@ACDEF GHIJKLLM NOPQRS TT NUSVW XYWZ[\OZY X]US Q̂ _` ab cdecL fcddg MMehiejM klmnoplqr slptuvqrptwxyztvy
��� ������{� |}~�}~ �| ����|
��� ��9����{� |�~| �~ �|

��������� ��� ������ ������ ����� ������� ���������������� ¡ ¢£¤¥¦£¦§  �¨ ©�ª £ «£¬ ¦§ ® «¤¯£¤¤°± ²�«ª ³�´ µ¶ µ·¸¹ º¤¯»¸¼µ®¼µ» ¹¹½¹®±£¾°¿ ¦ À̈ ¢¾¡Á¤£ Â¤ ²�«ª ³�´ µ¶ µ·¸¹ ¨£Ã»¸¼¹»¼µ» µÄ½ÅÄ

ÆÇ¢È³ »́¹ »́Ä »́Å »́µ
Page 9 of 54468



��� ������ 	
� ������������� 	
� ����� ��� ���� ������ �������  !"#$%&'()*+ ,-+&./*0+& 1234*025��67�8� 	
� 9���::;:BD[
<=>?@=A?@BCDE FGHIJKKL MNOPQR SS MTRUV WXVYZ[NYX W\TRP]^_ `a bcdbK ebccf LLdghdiL jklmnokpq rkostupqosvwxysux
��� ������z� {|}~ �} �{ ���~�
��� ��8����z� {�}{ �} �{

��������� ��� ������ ������ ����� ������� �����������������  ¡¢£¤¥¢¥¦ ��§ ¨�©�¢ ª¢« ¥¦ ¬ ª£®¢££¯° ±�ª© ²�³ ´µ ¶́·¸ ¹£®º·» ́» º́ ¸¸ ¼̧ ½°¢¾̄ ¿ ¥§À ¡¾ Á£¢�Â£ ±�ª© ²�³ ´µ ¶́·¸ §¢Ãº·»¸º» º́ ·́ ¼º½

ÄÅ¡Æ²³º¸³º½³ºÇ³º´
Page 10 of 54469



��� ������ 	
� �������������� 	
� ����� ���� ���� ������ ������� � !"#$%&'()* +,*%-.)/*% 0123)/14��56�7� 	
� 8�99::;:BD[
<=>?@=A?@BCDE FGHIJKKL MNOPQR SS MTRUV WXVYZ[NYX W\TRP]^_ `a bcdbK ebccf LLdghdiL jklmnokpq rkostupqosvwxysux
��� ������z� {|}~ �} �{ ����{
��� ��7����z� {�}{ �} �{

��������� ��� ������ ������ ����� ������� �����������������  ¡¢£¤¥¢¥¦ ��§ ¨�©�¢ ª¢« ¥¦ ¬ ª£®¢££¯° ±�ª© ²�³ ´µ ¶́·¸ ¹£®º·» ́» º́ ¸¸ ¼̧ ·°¢½̄ ¾ ¥§¿ ¡½ À£¢�Á£ ±�ª© ²�³ ´µ ¶́·¸ §¢Âº·»¸º» º́ ·́ ¼ Ã́

ÄÅ¡Æ²³º¸³ºÇ³ºÃ³º´
Page 11 of 54470



��� ������ 	
� �������������� 	
� ����� ����� ���� ������ ����� � !"#$%&'()*+, -.,'/0+1,' 2345+136��78�9� 	
� :�;;<<=<BD[
>?@AB?CABDEFG HIJKLMMN OPQRST UU OVTWX YZX[\]P[Z Y^VTR_`a bc defdM gdeeh NNfijfkN lmnopqmrs tmquvwrsquxyz{uwz
��� ������|� }~�� �� �} �����
��� ��9����|� }��} �� �}

��������� ��� ������ ������ ����� ������� �������������� ¡¢£ ¤¥¦§¨¥̈ © ¢¡ª «�¬¢¥ ¥® ¨© ¯° ¦±¥¦¦²³  ́¬ µ¡¶ ·¸ ·¹º» ¼¦±½º¾·°¾·½ »»¿»¹³¥À²Á ¨ªÂ ¤À£Ã¦¥¢Ä¦  ́¬ µ¡¶ ·¸ ·¹º» ª¥Å½º¾»½¾·½ ·º¿»Æ

ÇÈ¤Éµ¶½»¶½Ê¶½Æ¶½·
Page 12 of 54471



��� ������ 	
� �������������� 	
� ����� ��� ���� ������ ����� � !"#$%&'()*+, -.,'/0+1,' 2345+136��78�9� 	
� :���;;<;BD[
=>?@A>B@ACDEF GHIJKLLM NOPQRS TT NUSVW XYWZ[\OZY X]US Q̂ _` ab cdecL fcddg MMehiejM klmnoplqr slptuvqrptwxyztvy
��� ������{� |}~�}~ �| ����|
��� ��9����{� |�~| �~ �|

��������� ��� ������ ������ ����� ������� ���������������� ¡ ¢£¤¥¦£¦§  �¨ ©�ª £ «£¬ ¦§ ® «¤¯£¤¤°± ²�«ª ³�´ µ¶ µ·¸¹ º¤¯»¸¼µ®¼µ» ¹¹½»±£¾°¿ ¦ À̈ ¢¾¡Á¤£ Â¤ ²�«ª ³�´ µ¶ µ·¸¹ ¨£Ã»¸¼¹»¼µ» µ̧ ½®

ÄÅ¢Æ³ »́¹ »́Ç »́È »́µ
Page 13 of 54472



��� ������ 	
� �������������� 	
� ����� ���� ���� ������ ����� � !"#$%&'()*+, -.,'/0+1,' 2345+136��78�9� 	
� :�;;<<=<BD[
>?@AB?CABDEFG HIJKLMMN OPQRST UU OVTWX YZX[\]P[Z Y^VTR_`a bc defdM gdeeh NNfijfkN lmnopqmrs tmquvwrsquxyz{uwz
��� ������|� }~��~� �} �����
��� ��9����|� }��} �� �}

��������� ��� ������ ������ ����� ������� ��������������� ¡¢ £¤¥¦§¤§¨ ¡ © ª�«¡¤ ¬¤ §¨ ®¯ ¬¥°¤¥¥±² ³�¬«  ́µ ¶· ¶̧ ¹º »¥°¼¹½ ¶̄ ½¶¼ ºº¾®º²¤¿±À §©Á £¿¢Â¥¤¡Ã¥ ³�¬«  ́µ ¶· ¶̧ ¹º ©¤Ä¼¹½º¼½¶¼ ¶¹ ¾̄ ¯

ÅÆ£Ç´µ¼ºµ¼Èµ¼Éµ¼¶
Page 14 of 54473



��� ������ 	
� �������������� 	
� ����� ����� ���� ������ ����� � !"#$%&'()*+, -.,'/0+1,' 2345+136��78�9� 	
� :�;;<<=<BD[
>?@AB?CABDEFG HIJKLMMN OPQRST UU OVTWX YZX[\]P[Z Y^VTR_`a bc defdM gdeeh NNfijfkN lmnopqmrs tmquvwrsquxyz{uwz
��� ������|� }~��~� �} ����}
��� ��9����|� }��} �� �}

��������� ��� ������ ������ ����� ������� ���������������� ¡ ¢£¤¥¦£¦§  �¨ ©�ª £ «£¬ ¦§ ® «¤¯£¤¤°± ²�«ª ³�´ µ¶ µ·¸¹ º¤¯»¸¼µ®¼µ» ¹¹½®±£¾°¿ ¦ À̈ ¢¾¡Á¤£ Â¤ ²�«ª ³�´ µ¶ µ·¸¹ ¨£Ã»¸¼¹»¼µ» µ̧ ½Ä

ÅÆ¢Ç³ »́¹ »́È »́Ä »́µ
Page 15 of 54474



��� ������ 	
� �������������� 	
� ����� ��� ���� ������ ���� !� "#$%&'()*+,- ./-(01,2-( 3456,247��89�:� 	
� ;���<<=<BD[
>?@AB?CABDEFG HIJKLMMN OPQRST UU OVTWX YZX[\]P[Z Y^VTR_`a bc defdM gdeeh NNfijfkN lmnopqmrs tmquvwrsquxyz{uwz
��� ������|� }~���� �} �����
��� ��:� ��|� }��} �� �}

��������� ��� ������ ������ ����� ������� �������������� ¡¢£ ¤¥¦§¨¥̈ © ¢¡ª «�¬¢¥ ¥® ¨© ¯° ¦±¥¦¦²³  ́¬ µ¡¶ ·¸ ·¹º» ¼¦±½º¾·°¾·½ »» ¿̄ À³¥Á²Â ¨ªÃ ¤Á£Ä¦¥¢Å¦  ́¬ µ¡¶ ·¸ ·¹º» ª¥Æ½º¾»½¾·½ ·Ç¿½¯

ÈÉ¤Êµ¶½»¶½Ë¶½À¶½·
Page 16 of 54475



��� ������ 	
� �������������� 	
� ����� ���� ���� ������ ���� !� "#$%&'()*+,- ./-(01,2-( 3456,247��89�:� 	
� ;�<<==>=BD[
?@ABC@DBCEFGH IJKLMNNO PQRSTU VV PWUXY Z[Y\]^Q\[ Z_WU S̀ ab cd efgeN heffi OOgjkglO mnopqrnst unrvwxstrvyz{|vx{
��� ������}� ~����� �~ ����~
��� ��:� ��}� ~��~ �� �~

��������� ��� ������ ������ ����� ������� �������������� ¡¢£ ¤¥¦§¨¥̈ © ¢¡ª «�¬¢¥ ¥® ¨© ¯° ¦±¥¦¦²³  ́¬ µ¡¶ ·¸ ·¹º» ¼¦±½º¾·°¾·½ »» ¿̄ º³¥À²Á ¨ªÂ ¤À£Ã¦¥¢Ä¦  ́¬ µ¡¶ ·¸ ·¹º» ª¥Å½º¾»½¾·½ ·Æ¿·»

ÇÈ¤Éµ¶½»¶½Ê¶½Ë¶½·
Page 17 of 54476



��� ������ 	
� �������������� 	
� ����� ����� ���� ������ ��� !"� #$%&'()*+,-. /0.)12-3.) 4567-358� 9:�;� 	
� <�==>>?>BD[
@ABCDAECDFGHI JKLMNOOP QRSTUV WW QXVYZ [\Z] _̂R]\ [`XVTabc de fghfO ifggj PPhklhmP nopqrsotu voswxytuswz{|}wy|
��� ������~� ������ �� �����
��� ��;�!��~� ���� �� ��

��������� ��� ������ ������ ����� ������� ���� ���������¡¢£¤ ¥¦§¨©¦©ª £¢« ¬�£¦ ®¦̄ ©ª °± ®§²¦§§³´ µ¡® ¶¢· ¸¹ º̧»¼ ½§²¾»¿ ±̧¿ ¾̧ ¼¼À°Á´¦Â³Ã ©«Ä ¥Â¤Å§¦£Æ§ µ¡® ¶¢· ¸¹ º̧»¼ «¦Ç¾»¿¼¾¿ ¾̧ Á̧ À¼¼

ÈÉ¥Ê¶·¾¼·¾Ë·¾Ì·¾¸
Page 18 of 54477



��� ������ 	
� �������������� 	
� ������ ���� ���� ������ ���� !� "#$%&'()*+,- ./-(01,2-( 3456,247��89�:� 	
� ;���<<=<BD[
>?@AB?CABDEFG HIJKLMMN OPQRST UU OVTWX YZX[\]P[Z Y^VTR_`a bc defdM gdeeh NNfijfkN lmnopqmrs tmquvwrsquxyz{uwz
��� ������|� }~���� �} ����}
��� ��:� ��|� }��} �� �}

��������� ��� ������ ������ ����� ������� ��������������� ¡¢ £¤¥¦§¤§¨ ¡ © ª�«¡¤ ¬¤ §¨ ®¯ ¬¥°¤¥¥±² ³�¬«  ́µ ¶· ¶̧ ¹º »¥°¼¹½ ¶̄ ½¶¼ ºº ¾̄ ¼²¤¿±À §©Á £¿¢Â¥¤¡Ã¥ ³�¬«  ́µ ¶· ¶̧ ¹º ©¤Ä¼¹½º¼½¶¼ ¶Å¾®¶

ÆÇ£È´µ¼ºµ¼Éµ¼Êµ¼¶
Page 19 of 54478



��� ������ 	
� ������������� 	
� ����� ��� ���� ������ ���� !� "#$%&'()*+,- ./-(01,2-( 3456,247��89�:� 	
� ;�����<�BD[
=>?@A>B@ACDEF GHIJKLLM NOPQRS TT NUSVW XYWZ[\OZY X]US Q̂ _` ab cdecL fcddg MMehiejM klmnoplqr slptuvqrptwxyztvy
��� ������{� |}~�}~ �| ��� �|
��� ��:� ��{� |�~| �~ �|

��������� ��� ������ ������ ����� ������� ������������������  ¡¢£¤¡¤¥ ��¦ §�¨�¡ ©¡ª ¤¥ «¬ ©¢¡¢¢®¯ °�©¨ ±�² ³´ ³µ¶· ¸¢¹¶º³¬º³¹ ··»¬³¯¡¼®½ ¤¦¾  ¼�¿¢¡�À¢ °�©¨ ±�² ³´ ³µ¶· ¦¡Á¹¶º·¹º³¹ ³Â»¬¹

ÃÄ Å±²¹·²¹Æ²¹Ç²¹³
Page 20 of 54479



��� ������ 	
� �������������� 	
� ����� ���� ���� ������ ����� � !"#$%&'()*+, -.,'/0+1,' 2345+136��78�9� 	
� :�;;��<�BD[
=>?@A>B@ACDEF GHIJKLLM NOPQRS TT NUSVW XYWZ[\OZY X]US Q̂ _` ab cdecL fcddg MMehiejM klmnoplqr slptuvqrptwxyztvy
��� ������{� |}~�}~ �| ��� ��
��� ��9����{� |�~| �~ �|

��������� ��� ������ ������ ����� ������� �����������������  ¡¢£¤¥¢¥¦ ��§ ¨�©�¢ ª¢« ¥¦ ¬ ª£®¢££¯° ±�ª© ²�³ ´µ ¶́·¸ ¹£®º·» ́» º́ ¸¸¼¬°¢½̄ ¾ ¥§¿ ¡½ À£¢�Á£ ±�ª© ²�³ ´µ ¶́·¸ §¢Âº·»¸º» º́ Ã́ ¼Äº

ÅÆ¡Ç²³º¸³ºÈ³ºÄ³º´
Page 21 of 54480



��� ������ 	
� �������������� 	
� ����� ����� ���� ������ ���� !� "#$%&'()*+,- ./-(01,2-( 3456,247��89�:� 	
� ;�<<��=�BD[
>?@AB?CABDEFG HIJKLMMN OPQRST UU OVTWX YZX[\]P[Z Y^VTR_`a bc defdM gdeeh NNfijfkN lmnopqmrs tmquvwrsquxyz{uwz
��� ������|� }~��~� �} ����}
��� ��:� ��|� }��} �� �}

��������� ��� ������ ������ ����� ������� �����������������  ¡¢£¤¥¢¥¦ ��§ ¨�©�¢ ª¢« ¥¦ ¬ ª£®¢££¯° ±�ª© ²�³ ´µ ¶́·¸ ¹£®º·» ́» º́ ¸¸¼½°¢¾̄ ¿ ¥§À ¡¾ Á£¢�Â£ ±�ª© ²�³ ´µ ¶́·¸ §¢Ãº·»¸º» º́ Ä́ ¼½¶

ÅÆ¡Ç²³º¸³ºÈ³º½³º´
Page 22 of 54481



ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(5) EPA SW-846.  Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995 & 20th edition (1998).

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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z{|}~����}������{���}�{� z������
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xyz{|}~��{������y���{�y� x������
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���� ��� ������������� ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥���� ��� ������ �¼� �¼½ �¼� �¾�¿À Á �Â��Ã¿�Ä¿�� �����Å���Æ� ��½ Ç ÈÉ��� ����� �ÊÀ Å���Æ� ËÌ�����Ì �������Í��� ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥Å���Æ� ��½ Ç ÈÉ��� �¼Í �¼Î½ �¼ÄÃ �¾�¿À �Â��Ã¿��¿�� Í��ÎÏ����Æ� ��� �������Ð�Î��½ ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥Ï����Æ� ��� ������ �¼Î½ �¼Î½ �¼�½ �¾�¿À Á �Â��Ã¿�Ä¿�� Ä���Ñ��Ê�Æ�Ò ËÌ������ ������������� ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥Ñ��Ê�Æ� ��Î �¼�Ä �¼Î� �¼�� �¾�¿À Á �Â��Ã¿�Ã¿�� �Î���Ñ��Ê�Æ� ��� Ó�¼�� �¼�� �¼�� �¾�¿À Á �Â��Ã¿�Ã¿�� �Î���Ñ��Ê�Æ� ��Ä �¼�½ �¼�� �¼�� �¾�¿À Á �Â��Ã¿�Ã¿�� �Î���
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

R Poor spike recovery accepted because the other spike in the set fell within the given limits.

T High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.

U No nuclides detected above the Lower Limit of Detection (LLD)

V High blank data accepted because sample concentration is 10 times higher than blank concentration

X QC is out of control.  See Case Narrative.

Z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition (1995) & 20th edition (1998).

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
 

REPIN09.12.29.01rc

Radiochemistry      
Reference
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LMNOPQRSTUV WX YSZ [TU\O]O^ TS QS [TY SX Q_O [`SaO bZOUQRSTUc PdO[UO ^OUN]R`O

efeghij kk kkkkkkk kkkk
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Workgroup Review 
and Approval

19-Jul-10WG286075 R733460

14-Jul-10

Date Reported:

Run ID:

Date Analyzed:

ICAL Workgroup:

SOILSPREPInstrument ID:

L83049-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:15:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:16:35 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:18:10 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:19:45 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:21:20 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:22:55 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-07

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:24:30 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-08

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:26:05 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-09

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:27:40 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-10

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:29:15 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

Page 1 of 2



BD[ Laboratories, Inc. WG286075

L83049-11

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:30:50 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-12

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:32:25 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-13

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:34:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-14

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:35:35 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-15

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:37:10 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-16

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:38:45 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-17

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:40:20 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-18

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:41:55 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-19

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:43:30 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83049-20

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/14/2010 10:45:05 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Workgroup Review 
and Approval

22-Jul-10WG286374 R734572

20-Jul-10

Date Reported:

Run ID:

Date Analyzed:

ICAL Workgroup:

SOILSPREPInstrument ID:

L83049-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 4:00:00 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 4:09:28 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 4:18:56 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 4:28:24 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 4:37:52 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 4:47:20 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-07

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 4:56:48 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-08

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 5:06:16 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-09

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 5:15:44 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-10

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 5:25:12 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP
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L83049-11

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 5:34:40 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-12

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 5:44:08 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-13

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 5:53:36 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-14

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 6:03:04 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-15

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 6:12:32 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-16

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 6:22:00 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-17

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 6:31:28 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-18

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 6:40:56 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-19

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 6:50:24 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83049-20

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/20/2010 6:59:52 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Workgroup Review 
and Approval

22-Jul-10WG286377 R734849

21-Jul-10

Date Reported:

Run ID:

Date Analyzed:

ICAL Workgroup:

SOILSPREPInstrument ID:

WG286377PBS1

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 9:00:00 AMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0 1 g ++PREP

WG286377PBS2

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 10:02:30 AMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0 1 g ++PREP

L83049-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 11:05:00 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.94 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-01DUP

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 12:07:30 PMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 98.94 1 % ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0.5 1 g ++PREP
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L83049-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 1:10:00 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.43 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 2:12:30 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.99 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 3:15:00 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.79 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 4:17:30 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.99 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 5:20:00 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.2 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC
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L83049-07

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 6:22:30 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.13 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-08

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 7:25:00 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.24 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-09

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 8:27:30 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.23 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-10

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 9:30:00 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.13 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-10DUP

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 10:32:30 PMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 99.13 1 % ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0.5 1 g ++PREP
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L83049-11

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/21/2010 11:35:00 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.05 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-12

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/22/2010 12:37:30 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.39 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-13

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/22/2010 1:40:00 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.67 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-14

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/22/2010 2:42:30 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-15

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/22/2010 3:45:00 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.43 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC
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L83049-16

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/22/2010 4:47:30 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.12 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-17

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/22/2010 5:50:00 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.96 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-18

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/22/2010 6:52:30 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.21 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-19

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/22/2010 7:55:00 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.23 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83049-20

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/22/2010 8:57:30 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.17 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC
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BD[ Laboratories, Inc. WG286377

L83049-20DUP

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/22/2010 10:00:00 AMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 99.17 1 % ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0.5 1 g ++PREP
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Columbia Analytical Services

Project ID: L83049

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN SP AIRDRY

WG286075 Air Dry

Soil Preparation

L83049-01 07/14/10 22:15 X

L83049-02 07/14/10 22:16 X

L83049-03 07/14/10 22:18 X

L83049-04 07/14/10 22:19 X

L83049-05 07/14/10 22:21 X

L83049-06 07/14/10 22:22 X

L83049-07 07/14/10 22:24 X

L83049-08 07/14/10 22:26 X

L83049-09 07/14/10 22:27 X

L83049-10 07/14/10 22:29 X

L83049-11 07/14/10 22:30 X

L83049-12 07/14/10 22:32 X

L83049-13 07/14/10 22:34 X

L83049-14 07/14/10 22:35 X

L83049-15 07/14/10 22:37 X

L83049-16 07/14/10 22:38 X

L83049-17 07/14/10 22:40 X

L83049-18 07/14/10 22:41 X

L83049-19 07/14/10 22:43 X

L83049-20 07/14/10 22:45 X



Columbia Analytical Services

Project ID: L83049

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN SP CRUSHPULV

WG286374 Crush Pulverize

Soil Preparation

L83049-01 07/20/10 16:00 X

L83049-02 07/20/10 16:09 X

L83049-03 07/20/10 16:18 X

L83049-04 07/20/10 16:28 X

L83049-05 07/20/10 16:37 X

L83049-06 07/20/10 16:47 X

L83049-07 07/20/10 16:56 X

L83049-08 07/20/10 17:06 X

L83049-09 07/20/10 17:15 X

L83049-10 07/20/10 17:25 X

L83049-11 07/20/10 17:34 X

L83049-12 07/20/10 17:44 X

L83049-13 07/20/10 17:53 X

L83049-14 07/20/10 18:03 X

L83049-15 07/20/10 18:12 X

L83049-16 07/20/10 18:22 X

L83049-17 07/20/10 18:31 X

L83049-18 07/20/10 18:40 X

L83049-19 07/20/10 18:50 X

L83049-20 07/20/10 18:59 X



Columbia Analytical Services

Project ID: L83049

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN THORIUM 230 THORIUM 232THORIUM 228

WG286947 Th

Radiochemistry

WG286560PBS 07/28/10 07:48 X X

WG286560LCSS 07/28/10 07:49 X

L83049-01 07/28/10 07:50 X

L83049-02 07/28/10 07:52 X

L83049-03 07/28/10 07:53 X

L83049-04 07/28/10 07:55 X

L83049-05 07/28/10 07:56 X

L83049-06 07/28/10 07:58 X

L83049-07 07/28/10 07:59 X

L83049-08 07/28/10 08:00 X

L83049-09 07/28/10 08:02 X

L83049-10 07/28/10 08:03 X

L83049-11 07/28/10 08:05 X

L83049-12 07/28/10 08:06 X

L83049-13 07/28/10 08:08 X

L83049-14 07/28/10 08:09 X

L83049-15 07/28/10 08:11 X

L83049-16 07/28/10 08:12 X

L83049-17 07/28/10 08:13 X

L83049-18 07/28/10 08:15 X

L83049-19 07/28/10 08:16 X

L83049-20 07/28/10 08:18 X

L83049-01DUP 07/28/10 08:19 X X X

L83049-20DUP 07/28/10 08:21 X X X

L83049-10MS 07/28/10 08:22 X



Columbia Analytical Services

Project ID: L83049

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN LEAD 210

WG286995 Pb

Radiochemistry

L83049-03 07/28/10 10:12 X

WG286535PBS 07/28/10 10:12 X

WG286535LCSS 07/28/10 10:12 X

L83049-01 07/28/10 10:12 X

L83049-04 07/28/10 10:12 X

L83049-05 07/28/10 10:12 X

L83049-06 07/28/10 10:12 X

L83049-07 07/28/10 10:12 X

L83049-08 07/28/10 10:12 X

L83049-02 07/28/10 10:12 X

L83049-11 07/28/10 11:52 X

L83049-18 07/28/10 11:52 X

L83049-17 07/28/10 11:52 X

L83049-16 07/28/10 11:52 X

L83049-15 07/28/10 11:52 X

L83049-14 07/28/10 11:52 X

L83049-12 07/28/10 11:52 X

L83049-10 07/28/10 11:52 X

L83049-09 07/28/10 11:52 X

L83049-13 07/28/10 11:52 X

L83049-20 07/28/10 14:02 X

L83049-10MS 07/28/10 14:02 X

L83049-20DUP 07/28/10 14:02 X

L83049-19 07/28/10 14:02 X

L83049-01DUP 07/28/10 14:02 X



Columbia Analytical Services

Project ID: L83049

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN URANIUM 235 URANIUM 238URANIUM 234

WG287011 U

Radiochemistry

WG286629PBS 07/27/10 14:00 X X X

WG286629LCSS 07/27/10 14:01 X X X

L83049-01 07/27/10 14:02 X X X

L83049-02 07/27/10 14:04 X X X

L83049-03 07/27/10 14:05 X X X

L83049-04 07/27/10 14:07 X X X

L83049-05 07/27/10 14:08 X X X

L83049-06 07/27/10 14:10 X X X

L83049-07 07/27/10 14:11 X X X

L83049-08 07/27/10 14:12 X X X

L83049-09 07/27/10 14:14 X X X

L83049-10 07/27/10 14:15 X X X

L83049-11 07/27/10 14:17 X X X

L83049-12 07/27/10 14:18 X X X

L83049-13 07/27/10 14:20 X X X

L83049-14 07/27/10 14:21 X X X

L83049-15 07/27/10 14:23 X X X

L83049-16 07/27/10 14:24 X X X

L83049-17 07/27/10 14:25 X X X

L83049-18 07/27/10 14:27 X X X

L83049-19 07/27/10 14:28 X X X

L83049-20 07/27/10 14:30 X X X

L83049-01DUP 07/27/10 14:31 X X X

L83049-20DUP 07/27/10 14:33 X X X

L83049-10MS 07/27/10 14:34 X X X



Columbia Analytical Services

Project ID: L83049

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCNALPHA EMITTING RADIUM ISOTOPES

WG287058 Ra226

Radiochemistry

WG286648PBS 07/30/10 09:42 X

WG286648LCSS 07/30/10 09:43 X

L83049-01 07/30/10 09:44 X

L83049-02 07/30/10 09:46 X

L83049-03 07/30/10 09:47 X

L83049-04 07/30/10 09:49 X

L83049-05 07/30/10 09:50 X

L83049-06 07/30/10 09:52 X

L83049-07 07/30/10 09:53 X

L83049-08 07/30/10 09:54 X

L83049-09 07/30/10 09:56 X

L83049-10 07/30/10 09:57 X

L83049-11 07/30/10 09:59 X

L83049-12 07/30/10 10:00 X

L83049-13 07/30/10 10:02 X

L83049-14 07/30/10 10:03 X

L83049-15 07/30/10 10:05 X

L83049-16 07/30/10 10:06 X

L83049-17 07/30/10 10:07 X

L83049-18 07/30/10 10:09 X

L83049-19 07/30/10 10:10 X

L83049-20 07/30/10 10:12 X

L83049-01DUP 07/30/10 10:13 X

L83049-20DUP 07/30/10 10:15 X

L83049-10MS 07/30/10 10:16 X
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

R Poor spike recovery accepted because the other spike in the set fell within the given limits.

T High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.

U No nuclides detected above the Lower Limit of Detection (LLD)

V High blank data accepted because sample concentration is 10 times higher than blank concentration

X QC is out of control.  See Case Narrative.

Z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition (1995) & 20th edition (1998).

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
 

REPIN09.12.29.01rc

Radiochemistry      
Reference
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Columbia Analytical Services

Project ID: L83111

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN URANIUM 235 URANIUM 238URANIUM 234

WG286268 U

Radiochemistry

WG285975PBW 07/16/10 09:00 X X X

WG285975LCSW 07/16/10 09:01 X X X

L82973-01 07/16/10 09:02 X X X

L82973-02 07/16/10 09:04 X X X

L83048-01 07/16/10 09:05 X X X

L83048-02 07/16/10 09:07 X X X

L83090-01 07/16/10 09:08 X X X

L83090-02 07/16/10 09:10 X X X

L83110-01 07/16/10 09:11 X X X

L83111-01 07/16/10 09:12 X X X

L83176-03 07/16/10 09:14 X X X

L83216-01 07/16/10 09:15 X X X

L83216-02 07/16/10 09:17 X X X

L83216-03 07/16/10 09:18 X X X

L83216-04 07/16/10 09:20 X X X

L83216-05 07/16/10 09:21 X X X

L82973-01DUP 07/16/10 09:23 X X X

L83216-04DUP 07/16/10 09:24 X X X

L83111-01MS 07/16/10 09:25 X X X



Columbia Analytical Services

Project ID: L83111

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN RADIUM 226

WG286588 ra226

Radiochemistry

WG286107PBW 07/22/10 15:10 X

WG286107LCSW 07/22/10 15:11 X

L82987-02 07/22/10 15:12 X

L83064-01 07/22/10 15:14 X

L83101-01 07/22/10 15:15

L83110-01 07/22/10 15:17 X

L83111-01 07/22/10 15:18 X

L83168-01 07/22/10 15:20 X

L83254-06 07/22/10 15:21 X

L83254-07 07/22/10 15:22 X

L83111-01DUP 07/22/10 15:24 X

L83254-06MS 07/22/10 15:25 X



Columbia Analytical Services

Project ID: L83111

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN LEAD 210

WG286821 pb

Radiochemistry

WG286182PBW 07/23/10 11:16 X

WG286182LCSW 07/23/10 11:16 X

L83111-01 07/23/10 11:16 X

L83111-01DUP 07/23/10 11:16 X

L83111-01MS 07/23/10 11:16 X



Columbia Analytical Services

Project ID: L83111

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN THORIUM 230 THORIUM 232THORIUM 228

WG286828 th

Radiochemistry

WG286339PBW 07/23/10 14:33 X X X

WG286339LCSW 07/23/10 14:34 X

L83111-01 07/23/10 14:35 X X X

L83298-01 07/23/10 14:37 X

L83298-02 07/23/10 14:38 X

L83298-03 07/23/10 14:40 X

L83298-04 07/23/10 14:41 X

L83298-05 07/23/10 14:43 X

L83298-06 07/23/10 14:44 X

L83298-07 07/23/10 14:45 X

L83298-08 07/23/10 14:47 X

L83298-09 07/23/10 14:48 X

L83298-10 07/23/10 14:50 X

L83111-01DUP 07/23/10 14:51 X X X

L83298-10DUP 07/23/10 14:53 X X X

L83111-01MS 07/23/10 14:54 X









































































































































Columbia Analytical Services

Project ID: L83112

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN SP AIRDRY

WG286308 Air Dry

Soil Preparation

L83112-01 07/19/10 15:00 X

L83112-02 07/19/10 15:04 X

L83112-03 07/19/10 15:08 X

L83112-04 07/19/10 15:12 X

L83112-05 07/19/10 15:16 X

L83112-06 07/19/10 15:20 X

L83112-07 07/19/10 15:24 X

L83112-08 07/19/10 15:28 X

L83112-09 07/19/10 15:32 X

L83112-10 07/19/10 15:36 X

L83112-11 07/19/10 15:40 X

L83112-12 07/19/10 15:44 X

L83112-13 07/19/10 15:48 X

L83112-14 07/19/10 15:52 X

L83112-15 07/19/10 15:56 X

L83112-16 07/19/10 16:00 X



Columbia Analytical Services

Project ID: L83112

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN SP CRUSHPULV

WG286647 Crush Pulverize

Soil Preparation

L83112-01 07/26/10 10:00 X

L83112-02 07/26/10 10:08 X

L83112-03 07/26/10 10:16 X

L83112-04 07/26/10 10:24 X

L83112-05 07/26/10 10:32 X

L83112-06 07/26/10 10:40 X

L83112-07 07/26/10 10:48 X

L83112-08 07/26/10 10:56 X

L83112-09 07/26/10 11:04 X

L83112-10 07/26/10 11:12 X

L83112-11 07/26/10 11:20 X

L83112-12 07/26/10 11:28 X

L83112-13 07/26/10 11:36 X

L83112-14 07/26/10 11:44 X

L83112-15 07/26/10 11:52 X

L83112-16 07/26/10 12:00 X



Columbia Analytical Services

Project ID: L83112

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN THORIUM 230 THORIUM 232THORIUM 228

WG287089 th

Radiochemistry

WG286738PBS 07/29/10 07:54 X X

WG286738LCSS 07/29/10 07:55 X

L83112-01 07/29/10 07:56 X

L83112-02 07/29/10 07:58 X

L83112-03 07/29/10 07:59 X

L83112-04 07/29/10 08:01 X

L83112-05 07/29/10 08:02 X

L83112-06 07/29/10 08:04 X

L83112-07 07/29/10 08:05 X

L83112-08 07/29/10 08:06 X

L83112-09 07/29/10 08:08 X

L83112-10 07/29/10 08:09 X

L83112-11 07/29/10 08:11 X

L83112-12 07/29/10 08:12 X

L83112-13 07/29/10 08:14 X

L83112-14 07/29/10 08:15 X

L83112-15 07/29/10 08:17 X

L83112-16 07/29/10 08:18 X

L83112-01DUP 07/29/10 08:19 X X X

L83112-15DUP 07/29/10 08:21 X X X

L83112-16MS 07/29/10 08:22 X



Columbia Analytical Services

Project ID: L83112

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN LEAD 210

WG287330 Pb

Radiochemistry

L83112-03 08/03/10 12:43 X

WG286762PBS 08/03/10 12:43 X

WG286762LCSS 08/03/10 12:43 X

L83112-01 08/03/10 12:43 X

L83112-04 08/03/10 12:43 X

L83112-05 08/03/10 12:43 X

L83112-06 08/03/10 12:43 X

L83112-07 08/03/10 12:43 X

L83112-02 08/03/10 12:43 X

L83112-01DUP 08/03/10 14:16 X

L83112-08 08/03/10 14:16 X

L83112-09 08/03/10 14:16 X

L83112-10 08/03/10 14:16 X

L83112-11 08/03/10 14:16 X

L83112-12 08/03/10 14:16 X

L83112-13 08/03/10 14:16 X

L83112-14 08/03/10 14:16 X

L83112-15 08/03/10 14:16 X

L83112-16 08/03/10 14:16 X

L83112-16DUP 08/03/10 15:49 X

L83112-14MS 08/03/10 15:49 X



Columbia Analytical Services

Project ID: L83112

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN URANIUM 235 URANIUM 238URANIUM 234

WG287341 U

Radiochemistry

WG286896PBS 08/02/10 09:24 X X X

WG286896LCSS 08/02/10 09:25 X X X

L83112-01 08/02/10 09:26 X X X

L83112-02 08/02/10 09:28 X X X

L83112-03 08/02/10 09:29 X X X

L83112-04 08/02/10 09:31 X X X

L83112-05 08/02/10 09:32 X X X

L83112-06 08/02/10 09:34 X X X

L83112-07 08/02/10 09:35 X X X

L83112-08 08/02/10 09:36 X X X

L83112-09 08/02/10 09:38 X X X

L83112-10 08/02/10 09:39 X X X

L83112-11 08/02/10 09:41 X X X

L83112-12 08/02/10 09:42 X X X

L83112-13 08/02/10 09:44 X X X

L83112-14 08/02/10 09:45 X X X

L83112-15 08/02/10 09:47 X X X

L83112-16 08/02/10 09:48 X X X

L83112-01DUP 08/02/10 09:49 X X X

L83112-16DUP 08/02/10 09:51 X X X

L83112-03MS 08/02/10 09:52 X X X



Columbia Analytical Services

Project ID: L83112

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCNALPHA EMITTING RADIUM ISOTOPES

WG287344 Ra226

Radiochemistry

WG286917PBS 08/02/10 09:37 X

WG286917LCSS 08/02/10 09:38 X

L83112-01 08/02/10 09:39 X

L83112-02 08/02/10 09:41 X

L83112-03 08/02/10 09:42 X

L83112-04 08/02/10 09:44 X

L83112-05 08/02/10 09:45 X

L83112-06 08/02/10 09:47 X

L83112-07 08/02/10 09:48 X

L83112-08 08/02/10 09:49 X

L83112-09 08/02/10 09:51 X

L83112-10 08/02/10 09:52 X

L83112-11 08/02/10 09:54 X

L83112-12 08/02/10 09:55 X

L83112-13 08/02/10 09:57 X

L83112-14 08/02/10 09:58 X

L83112-15 08/02/10 10:00 X

L83112-16 08/02/10 10:01 X

L83112-01DUP 08/02/10 10:02 X

L83112-16DUP 08/02/10 10:04 X

L83112-02MS 08/02/10 10:05 X













BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Workgroup Review 
and Approval

20-Jul-10WG286308 R734229

19-Jul-10

Date Reported:

Run ID:

Date Analyzed:

ICAL Workgroup:

SOILSPREPInstrument ID:

L83112-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:00:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:04:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:08:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:12:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:16:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:20:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-07

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:24:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-08

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:28:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-09

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:32:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-10

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:36:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

Page 1 of 2



BD[ Laboratories, Inc. WG286308

L83112-11

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:40:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-12

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:44:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-13

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:48:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-14

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:52:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-15

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 3:56:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

L83112-16

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/19/2010 4:00:00 PMMeasured:

SREV SP AIRDRY 1 NEEDDRY-AIR

Page 2 of 2













BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Workgroup Review 
and Approval

28-Jul-10WG286647 R735738

26-Jul-10

Date Reported:

Run ID:

Date Analyzed:

ICAL Workgroup:

SOILSPREPInstrument ID:

L83112-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 10:00:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 10:08:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 10:16:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 10:24:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 10:32:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 10:40:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-07

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 10:48:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-08

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 10:56:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-09

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 11:04:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-10

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 11:12:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

Page 1 of 2



BD[ Laboratories, Inc. WG286647

L83112-11

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 11:20:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-12

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 11:28:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-13

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 11:36:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-14

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 11:44:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-15

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 11:52:00 AMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

L83112-16

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 12:00:00 PMMeasured:

SREV SP CRUSHPULV 1 NEEDSP-CP

Page 2 of 2















BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Workgroup Review 
and Approval

02-Aug-10WG286651 R735653

26-Jul-10

Date Reported:

Run ID:

Date Analyzed:

ICAL Workgroup:

SOILSPREPInstrument ID:

WG286651PBS1

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 10:00:00 AMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 0 1 % ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0 1 g ++PREP

WG286651PBS2

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 11:15:47 AMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 0 1 % ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0 1 g ++PREP

L83112-01

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 12:31:34 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.76 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-01DUP

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 1:47:21 PMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 98.76 1 % ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0.5 1 g ++PREP

Page 1 of 5



BD[ Laboratories, Inc. WG286651

L83112-02

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 3:03:08 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.87 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-03

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 4:18:55 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 97.85 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-04

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 5:34:42 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.22 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-05

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 6:50:29 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 97.74 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-06

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 8:06:16 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 97.84 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

Page 2 of 5



BD[ Laboratories, Inc. WG286651

L83112-07

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 9:22:03 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.94 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-08

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 10:37:50 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.37 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-09

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/26/2010 11:53:37 PMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.07 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-10

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/27/2010 1:09:24 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 97.69 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-11

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/27/2010 2:25:11 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.87 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

Page 3 of 5



BD[ Laboratories, Inc. WG286651

L83112-12

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/27/2010 3:40:58 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.05 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-13

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/27/2010 4:56:45 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.11 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-14

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/27/2010 6:12:32 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 99.17 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-15

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/27/2010 7:28:19 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.86 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

L83112-16

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/27/2010 8:44:06 AMMeasured:

SREV H2O2 5 1 mL ++X-3050-RC

SREV HCL 5 1 mL ++X-3050-RC

SREV HNO3 7.5 1 mL ++X-3050-RC

SREV PERCENT SOLID 98.7 1 % ++X-3050-RC

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++X-3050-RC

SREV WEIGHT, SAMPLE 0.5 1 g ++X-3050-RC

Page 4 of 5



BD[ Laboratories, Inc. WG286651

L83112-16DUP

Status Parm_Stored Value Dil Qual Units Appv MDL RDL Text ValueType Ext Qual

Tag: 7/27/2010 9:59:53 AMMeasured:

SREV H2O2 5 1 mL ++PREP

SREV HCL 5 1 mL ++PREP

SREV HNO3 7.5 1 mL ++PREP

SREV PERCENT SOLID 98.73 1 % ++PREP

SREV VOLUME, SOIL 

EXTRACT

50 1 mL ++PREP

SREV WEIGHT, SAMPLE 0.5 1 g ++PREP

Page 5 of 5























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Columbia Analytical Services

Project ID: L83363

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN RADIUM 228

WG287287 ra228

Radiochemistry

WG286993LCSW 08/03/10 14:04 X

L83334-04 08/03/10 14:04

L83363-01 08/03/10 14:04 X

L83363-02 08/03/10 14:04 X

L83363-03 08/03/10 14:04 X

L83363-04 08/03/10 14:04 X

L83363-05 08/03/10 14:04 X

L83363-06 08/03/10 14:04 X

WG286993PBW 08/03/10 14:04 X

L83363-07 08/03/10 15:54 X

L83501-02 08/03/10 15:54 X

L83501-01 08/03/10 15:54 X

L83480-01 08/03/10 15:54 X

L83376-03 08/03/10 15:54 X

L83376-02 08/03/10 15:54 X

L83364-01 08/03/10 15:54

L83501-03 08/03/10 15:54 X

L83376-01 08/03/10 15:54 X

L83364-01DUP 08/03/10 17:25 X

L83363-07MS 08/03/10 17:25 X

L83501-03DUP 08/03/10 17:25 X

L83528-04 08/03/10 17:25 X

L83528-03 08/03/10 17:25 X

L83528-05 08/03/10 17:25 X



Columbia Analytical Services

Project ID: L83363

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCNALPHA EMITTING RADIUM ISOTOPES

WG287395 ra226

Radiochemistry

WG286986PBW 08/04/10 10:40 X

WG286986LCSW 08/04/10 10:41 X

L83363-01 08/04/10 10:42 X

L83363-02 08/04/10 10:44 X

L83363-03 08/04/10 10:45 X

L83363-04 08/04/10 10:47 X

L83363-05 08/04/10 10:48 X

L83363-06 08/04/10 10:50 X

L83363-07 08/04/10 10:51 X

L83435-01 08/04/10 10:52 X

L83435-02 08/04/10 10:54 X

L83435-03 08/04/10 10:55 X

L83435-04 08/04/10 10:57 X

L83480-01 08/04/10 10:58 X

L83501-01 08/04/10 11:00 X

L83501-02 08/04/10 11:01 X

L83501-03 08/04/10 11:03 X

L83528-03 08/04/10 11:04 X

L83528-04 08/04/10 11:05 X

L83528-05 08/04/10 11:07 X

L83363-05DUP 08/04/10 11:08 X

L83501-02DUP 08/04/10 11:10 X

L83363-01MS 08/04/10 11:11 X



Columbia Analytical Services

Project ID: L83363

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN BETAALPHA

WG287527 gab

Radiochemistry

WG287173PBW 08/06/10 09:13 X X

WG287173LCSW 08/06/10 09:14 X

WG287173LCSW 08/06/10 09:15 X

L83332-01 08/06/10 09:17 X

L83332-02 08/06/10 09:18 X

L83332-03 08/06/10 09:20 X

L83332-04 08/06/10 09:21 X

L83332-05 08/06/10 09:23 X

L83332-06 08/06/10 09:24 X

L83332-07 08/06/10 09:25 X

L83332-08 08/06/10 09:27 X

L83332-09 08/06/10 09:28 X

L83332-10 08/06/10 09:30 X

L83363-01 08/06/10 09:31 X X

L83363-02 08/06/10 09:33 X X

L83363-03 08/06/10 09:34 X X

L83363-04 08/06/10 09:36 X X

L83363-05 08/06/10 09:37 X X

L83363-06 08/06/10 09:38 X X

L83363-07 08/06/10 09:40 X X

L83376-01 08/06/10 09:41 X X

L83376-02 08/06/10 09:43 X X

L83376-03 08/06/10 09:44 X X

L83332-08DUP 08/06/10 09:46 X X

L83363-05DUP 08/06/10 09:47 X X

L83332-10MS 08/06/10 09:49 X



Columbia Analytical Services

Project ID: L83363

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Run Log by 

Workgroup

Sample Date SCN BETAALPHA

WG287527 gab

Radiochemistry

L83376-03MS 08/06/10 09:50 X
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REVISION 1
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REVISION 1



Page 1 of 4
Fri, 07/23/10 10:44 AM

ANALYTICAL REPORT

Andrea Nord
Barr Engineering Company
4700 West 77th Street
Minneapolis, MN  55435

Phone:
Fax:

E-mail:

(952)  823-2600
(952)  832-2601

anord@barr.com

Report Date: July 23, 2010

1020002Workorder:

Rhodia Silver Bow 071910
26460006.17-GW10-100Purchase Order:

Project ID:

Sampling SiteReceive DateCollect DateLab IDClient Sample ID
MW-06-3 1020002001 07/16/10 07/17/10 Rhodia Silver Bow

MW-06-1 1020002002 07/17/10 07/20/10 Rhodia Silver Bow

MW-02-3 1020002003 07/17/10 07/20/10 Rhodia Silver Bow

MW-82-3 1020002004 07/17/10 07/20/10 Rhodia Silver Bow

MW-06-2 1020002005 07/18/10 07/20/10 Rhodia Silver Bow

MW-60-12 1020002008 07/18/10 07/20/10 Rhodia Silver Bow

MW-02-4 1020002009 07/18/10 07/20/10 Rhodia Silver Bow

Sampling SiteReceive DateCollect DateLab IDClient QC ID *
MW-06-2MS 1020002006 07/18/10 07/20/10 Rhodia Silver Bow

MW-06-2MSD 1020002007 07/18/10 07/20/10 Rhodia Silver Bow

*Client QC is reported as part of the Quality Control results report, if requested.

ENVREP-V1.2



Page 2 of 4
Fri, 07/23/10 10:44 AM

ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: Barr Engineering

Analytical Results Workorder: 1020002

Sample ID: 7/16/2010
7/17/20101020002001Lab ID:

Collected:
Received:

MW-06-3

Rhodia Silver Bow Sampling Parameter: NA

Matrix:

Media:

Water

500 mL Amber Glass
Sampling Site:

Analysis: EPA 7580, Water

Analyzed: 7/22/2010 6:49:00 PM
Batch:

Instr ID:
EGC/2853 (HBN: 51232) Percent Solids: NA

GCE24

Report Basis: Wet

Preparation: EPA 7580, Water Prep

Prepared: 7/21/2010
Batch:

Weight/Volume
EGC/2850 (HBN: 51073) Initial:

Final:
120 mL
120 mL

Analyte ug/L MDL RL Qual.Dilution

 Analysis Method - EPA 7580

10.011ND 0.050 UWhite Phosphorus

Sample ID: 7/17/2010
7/20/20101020002002Lab ID:

Collected:
Received:

MW-06-1

Rhodia Silver Bow Sampling Parameter: NA

Matrix:

Media:

Water

500 mL Amber Glass
Sampling Site:

Analysis: EPA 7580, Water

Analyzed: 7/22/2010 6:59:00 PM
Batch:

Instr ID:
EGC/2853 (HBN: 51232) Percent Solids: NA

GCE24

Report Basis: Wet

Preparation: EPA 7580, Water Prep

Prepared: 7/21/2010
Batch:

Weight/Volume
EGC/2850 (HBN: 51073) Initial:

Final:
120 mL
120 mL

Analyte ug/L MDL RL Qual.Dilution

 Analysis Method - EPA 7580

10.011ND 0.050 UWhite Phosphorus

Sample ID: 7/17/2010
7/20/20101020002003Lab ID:

Collected:
Received:

MW-02-3

Rhodia Silver Bow Sampling Parameter: NA

Matrix:

Media:

Water

500 mL Amber Glass
Sampling Site:

Analysis: EPA 7580, Water

Analyzed: 7/22/2010 7:10:00 PM
Batch:

Instr ID:
EGC/2853 (HBN: 51232) Percent Solids: NA

GCE24

Report Basis: Wet

Preparation: EPA 7580, Water Prep

Prepared: 7/21/2010
Batch:

Weight/Volume
EGC/2850 (HBN: 51073) Initial:

Final:
120 mL
120 mL

Analyte ug/L MDL RL Qual.Dilution

 Analysis Method - EPA 7580

10.011ND 0.050 UWhite Phosphorus

Sample ID: 7/17/2010
7/20/20101020002004Lab ID:

Collected:
Received:

MW-82-3

Rhodia Silver Bow Sampling Parameter: NA

Matrix:

Media:

Water

500 mL Amber Glass
Sampling Site:

Analysis: EPA 7580, Water

Analyzed: 7/22/2010 7:21:00 PM
Batch:

Instr ID:
EGC/2853 (HBN: 51232) Percent Solids: NA

GCE24

Report Basis: Wet

Preparation: EPA 7580, Water Prep

Prepared: 7/21/2010
Batch:

Weight/Volume
EGC/2850 (HBN: 51073) Initial:

Final:
120 mL
120 mL

Analyte ug/L MDL RL Qual.Dilution

 Analysis Method - EPA 7580

10.011ND 0.050 UWhite Phosphorus

ENVREP-V1.2
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Fri, 07/23/10 10:44 AM

ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: Barr Engineering

Analytical Results Workorder: 1020002

Sample ID: 7/18/2010
7/20/20101020002005Lab ID:

Collected:
Received:

MW-06-2

Rhodia Silver Bow Sampling Parameter: NA

Matrix:

Media:

Water

500 mL Amber Glass
Sampling Site:

Analysis: EPA 7580, Water

Analyzed: 7/22/2010 7:32:00 PM
Batch:

Instr ID:
EGC/2853 (HBN: 51232) Percent Solids: NA

GCE24

Report Basis: Wet

Preparation: EPA 7580, Water Prep

Prepared: 7/21/2010
Batch:

Weight/Volume
EGC/2850 (HBN: 51073) Initial:

Final:
120 mL
120 mL

Analyte ug/L MDL RL Qual.Dilution

 Analysis Method - EPA 7580

10.011ND 0.050 UWhite Phosphorus

Sample ID: 7/18/2010
7/20/20101020002008Lab ID:

Collected:
Received:

MW-60-12

Rhodia Silver Bow Sampling Parameter: NA

Matrix:

Media:

Water

500 mL Amber Glass
Sampling Site:

Analysis: EPA 7580, Water

Analyzed: 7/22/2010 8:05:00 PM
Batch:

Instr ID:
EGC/2853 (HBN: 51232) Percent Solids: NA

GCE24

Report Basis: Wet

Preparation: EPA 7580, Water Prep

Prepared: 7/21/2010
Batch:

Weight/Volume
EGC/2850 (HBN: 51073) Initial:

Final:
120 mL
120 mL

Analyte ug/L MDL RL Qual.Dilution

 Analysis Method - EPA 7580

10.011ND 0.050 UWhite Phosphorus

Sample ID: 7/18/2010
7/20/20101020002009Lab ID:

Collected:
Received:

MW-02-4

Rhodia Silver Bow Sampling Parameter: NA

Matrix:

Media:

Water

500 mL Amber Glass
Sampling Site:

Analysis: EPA 7580, Water

Analyzed: 7/22/2010 8:16:00 PM
Batch:

Instr ID:
EGC/2853 (HBN: 51232) Percent Solids: NA

GCE24

Report Basis: Wet

Preparation: EPA 7580, Water Prep

Prepared: 7/21/2010
Batch:

Weight/Volume
EGC/2850 (HBN: 51073) Initial:

Final:
120 mL
120 mL

Analyte ug/L MDL RL Qual.Dilution

 Analysis Method - EPA 7580

10.011ND 0.050 UWhite Phosphorus

Report Authorization

 Analysis Method - EPA 7580
Christopher Winter Mila V. Potekhin

Analyst Peer Review

ENVREP-V1.2



Page 4 of 4
Fri, 07/23/10 10:44 AM

ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: Barr Engineering

The results provided in this report relate only to the items tested.
Samples were received in acceptable condition unless otherwise noted.
Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

ALS is accredited by the State of Utah, Bureau of Laboratory Improvement under NELAP for specific fields of testing as
documented in its current scope of accreditation (ID# DATA1) which is available by request or on the internet at
http://health.utah.gov/lab/labimp/labcert/envlabcert.html.  The quality systems implemented in the laboratory apply to all methods
performed by ALS regardless of this current scope of accreditation which does not include performance based methods, modified
methods and methods applied to matrices not listed in the methods. 

ALS provides professional analytical services for all samples submitted.  ALS is not in a position to interpret the data and assumes
no responsibility for the quality of the samples submitted.

Laboratory Contact Information
Phone: (801) 266-7700
Email: alslt.lab@alsglobal.com
Web: www.datachem.com

ALS Laboratory Group (formerly DataChem Laboratories, Inc.)
960 W Levoy Drive
Salt Lake City, Utah 84123

General Lab Comments

MDL = Method Detection Limit, a statistical estimate of method/media/instrument sensitivity.
RL = Reporting Limit, a verified value of method/media/instrument sensitivity.
CRDL = Contract Required Detection Limit
Reg. Limit = Regulatory Limit.
ND = Not Detected, testing result not detected above the MDL or RL.
< This testing result is less than the numerical value.
** No result could be reported, see sample comments for details.

U = Qualifier indicates that the analyte was not detected above the MDL.
J = Qualifier Indicates that the analyte value is between the MDL and the RL. It is also used to indicate an estimated value for tentatively
      identified compounds in mass spectrometry where a 1:1 response is assumed.
B = Qualifier indicates that the analyte was detected in the blank.
E = Qualifier indicates that the analyte result exceeds calibration range.
P = Qualifier indicates that the RPD between the two columns is greater than 40%.

Result Symbol Definitions

Qualifier Symbol Definitions

ENVREP-V1.2

















Analysis:

Analyzed By:
EGC/2853 (HBN: 51232)
Christopher Winter

Workorder: 1020002

EPA 7580
Batch: EGC/2850 (HBN: 51073)

Prepared By: Christopher Winter
Batch:

Preparation: EPA 7580, Water PrepMethod
ALS Laboratory Group

Limits:
Basis:

 Analysis Information

 Blank
 

Analyte

Units:

Result

MB:
Analyzed:

169682
07/22/2010 18:16

ug/L

MDL RL

White Phosphorus ND 0.0112 0.05

 Laboratory Control Sample
 

Analyte Result % Recovery QC Limits

LCS:
Analyzed:

169683
07/22/2010 18:38

Units:

Target

ug/L

White Phosphorus 1.71 1.8 75 12593

 Matrix Spike - Matrix Spike Duplicate
 

Analyte Result ResultResult % Rec RPDTarget QC Limits QC Limits

MSD:MS:
Analyzed: Analyzed:

1020002006 1020002007Sample: 1020002005
Analyzed: 07/22/2010 19:32 07/22/2010 19:43 07/22/2010 19:54

Units: ug/L

% Rec

White Phosphorus ND 1.5 65 1351.8 81.6 2001.5 079.4

Page 1 of 2
Friday, July 23, 2010

Quality Control Sample
Batch Report

QCS - Batch Report v.1.4

Symbols and Definitions
  - See Comments section for more information
  - Sample result is greater than 4 times the spike added.

RPD - Relative % Difference (Spike / Spike Duplicate)
ND - Not Detected
QC results are not adjusted for moisture correction, where applicable.



Analysis:

Analyzed By:
EGC/2853 (HBN: 51232)
Christopher Winter

Workorder: 1020002

EPA 7580
Batch: EGC/2850 (HBN: 51073)

Prepared By: Christopher Winter
Batch:

Preparation: EPA 7580, Water PrepMethod
ALS Laboratory Group

Limits:
Basis:

 Analysis Information

 Comments
None

 QC Data Approved and Reviewed by

Analyst Peer Review Date

Christopher Winter Mila V. Potekhin 7/23/2010

Page 2 of 2
Friday, July 23, 2010

Quality Control Sample
Batch Report

QCS - Batch Report v.1.4

Symbols and Definitions
  - See Comments section for more information
  - Sample result is greater than 4 times the spike added.

RPD - Relative % Difference (Spike / Spike Duplicate)
ND - Not Detected
QC results are not adjusted for moisture correction, where applicable.























































































  
 

Appendix 1-E4 
 

2010 Quality Assurance Data Summaries 

  



Appendix 1-E4a

Laboratory Precision  Data Summary

2010

Rhodia Silver Bow Plant

%RPD = | (N - FD) / (N + FD) / 2 | X 100

Where: N = 1st Value

FD = 2nd Value

RPD RPD

0 - 2 0 - 2 Percent % 12 - 18 12 - 18 Percent %

in in in in

BG-100 0-2 COMP BG-102 2-12 COMP

BG-1 0-2 COMP_06292010

BG-1 0-2 

COMP_06292010_FD

BG-15 12-18 

COMP_06252010

BG-15 12-18 

COMP_06252010_FD

N FD N FD

Chemical Name

Total or 

Dissolved

Analysis 

Location

General Parameters

Alkalinity, bicarbonate as CaCO3 NA Lab -- -- -- --

Alkalinity, carbonate as CaCO3 NA Lab -- -- -- --

Chloride NA Lab -- -- -- --

Fluoride NA Lab < 1.5    mg/kg < 1.5    mg/kg 0.27   J mg/kg 0.28   J mg/kg 3.64

Nitrate + Nitrite NA Lab -- -- -- --

Nitrogen, ammonia as N NA Lab -- -- -- --

Phosphorus, elemental (white) NA Lab -- -- -- --

Phosphorus, total NA Lab -- -- -- --

Sulfate NA Lab -- -- -- --

Metals

Antimony NA Lab 0.667    mg/kg 0.551    mg/kg 19.05 0.104    mg/kg 0.112    mg/kg 7.41

Antimony Total Lab -- -- -- --

Arsenic NA Lab 35.5    mg/kg 40.6    mg/kg 13.40 5.70    mg/kg 4.84   J mg/kg 16.32

Arsenic Total Lab -- -- -- --

Barium NA Lab 133    mg/kg 101    mg/kg 27.35 90.3    mg/kg 102    mg/kg 12.17

Barium Total Lab -- -- -- --

Beryllium NA Lab 0.38   J mg/kg 0.32   J mg/kg 17.14 0.52   J mg/kg 0.54   J mg/kg 3.77

Beryllium Total Lab -- -- -- --

Cadmium NA Lab 0.5   J mg/kg 0.3   J mg/kg 50.00 < 0.2    mg/kg < 0.2    mg/kg

Cadmium Total Lab -- -- -- --

Calcium NA Lab 2520    mg/kg 1970    mg/kg 24.50 3440    mg/kg 3540    mg/kg 2.87

Calcium Total Lab -- -- -- --

Chromium NA Lab 11.5    mg/kg 7.9    mg/kg 37.11 7.0    mg/kg 7.4    mg/kg 5.56

Chromium Total Lab -- -- -- --

Cobalt NA Lab 5.2    mg/kg 4.2    mg/kg 21.28 4.2    mg/kg 4.8    mg/kg 13.33

Cobalt Total Lab -- -- -- --

Copper NA Lab 47.6    mg/kg 36.4    mg/kg 26.67 11.6    mg/kg 12.8    mg/kg 9.84

Copper Total Lab -- -- -- --

Iron NA Lab 24500    mg/kg 17900    mg/kg 31.13 18200    mg/kg 18500    mg/kg 1.63

Iron Total Lab -- -- -- --

Lead NA Lab 31.6    mg/kg 24.6    mg/kg 24.91 3.9   J mg/kg 4.6   J mg/kg 16.47

Lead Total Lab -- -- -- --

Magnesium NA Lab 2020    mg/kg 1550    mg/kg 26.33 3630    mg/kg 3840    mg/kg 5.62

Magnesium Total Lab -- -- -- --

Manganese NA Lab 457    mg/kg 369    mg/kg 21.31 334    mg/kg 379    mg/kg 12.62

Manganese Total Lab -- -- -- --

Mercury NA Lab 0.023    mg/kg 0.020    mg/kg 13.95 0.005   J mg/kg 0.014   J mg/kg 94.74

Mercury Total Lab -- -- -- --

Nickel NA Lab 3.7   J mg/kg 2.6   J mg/kg 34.92 4.3   J mg/kg 4.4   J mg/kg 2.30

Sample Name

Sys Loc Code BG-1 BG-15

6/29/2010 6/25/2010

Depth Interval

Depth Unit

Sys Sample Code

Sample Type Code

Sample Date

Page 1 of 6
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Appendix 1-E4a

Laboratory Precision  Data Summary

2010

Rhodia Silver Bow Plant

%RPD = | (N - FD) / (N + FD) / 2 | X 100

Where: N = 1st Value

FD = 2nd Value

RPD RPD

0 - 2 0 - 2 Percent % 12 - 18 12 - 18 Percent %

in in in in

BG-100 0-2 COMP BG-102 2-12 COMP

BG-1 0-2 COMP_06292010

BG-1 0-2 

COMP_06292010_FD

BG-15 12-18 

COMP_06252010

BG-15 12-18 

COMP_06252010_FD

N FD N FD

Chemical Name

Total or 

Dissolved

Analysis 

Location

Sample Name

Sys Loc Code BG-1 BG-15

6/29/2010 6/25/2010

Depth Interval

Depth Unit

Sys Sample Code

Sample Type Code

Sample Date

Nickel Total Lab -- -- -- --

Potassium NA Lab 2160    mg/kg 1790    mg/kg 18.73 2930    mg/kg 3110    mg/kg 5.96

Potassium Total Lab -- -- -- --

Selenium NA Lab 0.4   J mg/kg 0.4   J mg/kg 0.00 0.4   J mg/kg 0.4   J mg/kg 0.00

Selenium Total Lab -- -- -- --

Silver NA Lab < 0.4    mg/kg < 0.4    mg/kg < 0.5    mg/kg < 0.5    mg/kg

Silver Total Lab -- -- -- --

Sodium NA Lab 43.6    mg/kg 33.1    mg/kg 27.38 66.2    mg/kg 69.7    mg/kg 5.15

Sodium Total Lab -- -- -- --

Thallium NA Lab 0.220    mg/kg 0.232    mg/kg 5.31 0.331    mg/kg 0.303    mg/kg 8.83

Thallium Total Lab -- -- -- --

Uranium NA Lab 2.140    mg/kg 2.020    mg/kg 5.77 2.220    mg/kg 1.770    mg/kg 22.56

Uranium Total Lab -- -- -- --

Vanadium NA Lab 54.6    mg/kg 38.9    mg/kg 33.58 32.4    mg/kg 32.2    mg/kg 0.62

Vanadium Total Lab -- -- -- --

Zinc NA Lab 60.7    mg/kg 48.7    mg/kg 21.94 31.1    mg/kg 33.8    mg/kg 8.32

Zinc Total Lab -- -- -- --

PCBs

Aroclor 1016 NA Lab -- -- -- --

Aroclor 1221 NA Lab -- -- -- --

Aroclor 1232 NA Lab -- -- -- --

Aroclor 1242 NA Lab -- -- -- --

Aroclor 1248 NA Lab -- -- -- --

Aroclor 1254 NA Lab -- -- -- --

Aroclor 1260 NA Lab -- -- -- --

Aroclor 1262 NA Lab -- -- -- --

Aroclor 1268 NA Lab -- -- -- --

Radiochemical Parameters

Gross Alpha (radiation) NA Lab -- -- -- --

Gross Beta (radiation) NA Lab -- -- -- --

Lead 210 NA Lab < 4    pCi/g    < 4.3    pCi/g    < 4.8    pCi/g    < 4.7    pCi/g    

Radium 226 NA Lab 2.1 +/- 0.48 J pCi/g    1.9 +/- 0.46  pCi/g    10.00 2 +/- 0.45  pCi/g    1.9 +/- 0.46  pCi/g    5.13

Radium 228 NA Lab -- -- -- --

Thorium 230 NA Lab 1.2 +/- 0.61  pCi/g    3.4 +/- 0.77  pCi/g    95.65 1.3 +/- 0.58  pCi/g    < 0.62    pCi/g    

Uranium 234 NA Lab 0.55 +/- 0.48 J pCi/g    1.4 +/- 0.64  pCi/g    87.18 0.29 +/- 0.49  pCi/g    0.37 +/- 0.51  pCi/g    24.24

Uranium 235 NA Lab < 0.22    pCi/g    < 0.31    pCi/g    < 0.24    pCi/g    < 0.24    pCi/g    

Uranium 238 (radiochemical method) NA Lab 0.87 +/- 0.35 J pCi/g    1.21 +/- 0.56  pCi/g    32.69 0.6 +/- 0.36  pCi/g    1.05 +/- 0.4  pCi/g    54.55
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Appendix 1-E4a

Laboratory Precision  Data Summary

2010

Rhodia Silver Bow Plant

%RPD = | (N - FD) / (N + FD) / 2 | X 100

Where: N = 1st Value

FD = 2nd Value

Chemical Name

Total or 

Dissolved

Analysis 

Location

General Parameters

Alkalinity, bicarbonate as CaCO3 NA Lab

Alkalinity, carbonate as CaCO3 NA Lab

Chloride NA Lab

Fluoride NA Lab

Nitrate + Nitrite NA Lab

Nitrogen, ammonia as N NA Lab

Phosphorus, elemental (white) NA Lab

Phosphorus, total NA Lab

Sulfate NA Lab

Metals

Antimony NA Lab

Antimony Total Lab

Arsenic NA Lab

Arsenic Total Lab

Barium NA Lab

Barium Total Lab

Beryllium NA Lab

Beryllium Total Lab

Cadmium NA Lab

Cadmium Total Lab

Calcium NA Lab

Calcium Total Lab

Chromium NA Lab

Chromium Total Lab

Cobalt NA Lab

Cobalt Total Lab

Copper NA Lab

Copper Total Lab

Iron NA Lab

Iron Total Lab

Lead NA Lab

Lead Total Lab

Magnesium NA Lab

Magnesium Total Lab

Manganese NA Lab

Manganese Total Lab

Mercury NA Lab

Mercury Total Lab

Nickel NA Lab

Sample Name

Sys Loc Code

Depth Interval

Depth Unit

Sys Sample Code

Sample Type Code

Sample Date RPD RPD

2 - 12 2 - 12 Percent % 0 - 2 0 - 2 Percent %

in in in in

BG-101 2-12 COMP FTS-101 0-2

BG-8 2-12 

COMP_06262010

BG-8 2-12 

COMP_06262010_FD

FTS-26 

0_2_06302010

FTS-26 

0_2_06302010_FD

N FD N FD

-- -- -- --

-- -- -- --

-- -- -- --

0.31   J mg/kg 0.30   J mg/kg 3.28 -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

0.132    mg/kg 0.154    mg/kg 15.38 -- --

-- -- -- --

12.0    mg/kg 17.4    mg/kg 36.73 -- --

-- -- -- --

168    mg/kg 162    mg/kg 3.64 -- --

-- -- -- --

0.35   J mg/kg 0.36   J mg/kg 2.82 -- --

-- -- -- --

< 0.2    mg/kg < 0.2    mg/kg -- --

-- -- -- --

3230    mg/kg 3190    mg/kg 1.25 -- --

-- -- -- --

11.0    mg/kg 9.7    mg/kg 12.56 -- --

-- -- -- --

6.5    mg/kg 5.5    mg/kg 16.67 -- --

-- -- -- --

10.3    mg/kg 10.6    mg/kg 2.87 -- --

-- -- -- --

23500    mg/kg 20500    mg/kg 13.64 -- --

-- -- -- --

3.8   J mg/kg 3.5   J mg/kg 8.22 -- --

-- -- -- --

3650    mg/kg 3280    mg/kg 10.68 -- --

-- -- -- --

519    mg/kg 503    mg/kg 3.13 -- --

-- -- -- --

0.007   J mg/kg 0.004   J mg/kg 54.55 -- --

-- -- -- --

4.5   J mg/kg 3.9   J mg/kg 14.29 -- --

BG-8 FTS-26

6/26/2010 6/30/2010
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Appendix 1-E4a

Laboratory Precision  Data Summary

2010

Rhodia Silver Bow Plant

%RPD = | (N - FD) / (N + FD) / 2 | X 100

Where: N = 1st Value

FD = 2nd Value

Chemical Name

Total or 

Dissolved

Analysis 

Location

Sample Name

Sys Loc Code

Depth Interval

Depth Unit

Sys Sample Code

Sample Type Code

Sample Date

Nickel Total Lab

Potassium NA Lab

Potassium Total Lab

Selenium NA Lab

Selenium Total Lab

Silver NA Lab

Silver Total Lab

Sodium NA Lab

Sodium Total Lab

Thallium NA Lab

Thallium Total Lab

Uranium NA Lab

Uranium Total Lab

Vanadium NA Lab

Vanadium Total Lab

Zinc NA Lab

Zinc Total Lab

PCBs

Aroclor 1016 NA Lab

Aroclor 1221 NA Lab

Aroclor 1232 NA Lab

Aroclor 1242 NA Lab

Aroclor 1248 NA Lab

Aroclor 1254 NA Lab

Aroclor 1260 NA Lab

Aroclor 1262 NA Lab

Aroclor 1268 NA Lab

Radiochemical Parameters

Gross Alpha (radiation) NA Lab

Gross Beta (radiation) NA Lab

Lead 210 NA Lab

Radium 226 NA Lab

Radium 228 NA Lab

Thorium 230 NA Lab

Uranium 234 NA Lab

Uranium 235 NA Lab

Uranium 238 (radiochemical method) NA Lab

RPD RPD

2 - 12 2 - 12 Percent % 0 - 2 0 - 2 Percent %

in in in in

BG-101 2-12 COMP FTS-101 0-2

BG-8 2-12 

COMP_06262010

BG-8 2-12 

COMP_06262010_FD

FTS-26 

0_2_06302010

FTS-26 

0_2_06302010_FD

N FD N FD

BG-8 FTS-26

6/26/2010 6/30/2010

-- -- -- --

3670    mg/kg 3320    mg/kg 10.01 -- --

-- -- -- --

0.2   J mg/kg 0.4   J mg/kg 66.67 -- --

-- -- -- --

< 0.5    mg/kg < 0.4    mg/kg -- --

-- -- -- --

49.0    mg/kg 47.3    mg/kg 3.53 -- --

-- -- -- --

0.276    mg/kg 0.285    mg/kg 3.21 -- --

-- -- -- --

1.880    mg/kg 1.590    mg/kg 16.71 -- --

-- -- -- --

52.8    mg/kg 43.3    mg/kg 19.77 -- --

-- -- -- --

35.6    mg/kg 34.1    mg/kg 4.30 -- --

-- -- -- --

-- -- < 0.19    mg/kg < 0.19    mg/kg

-- -- < 0.19    mg/kg < 0.19    mg/kg

-- -- < 0.19    mg/kg < 0.19    mg/kg

-- -- < 0.19    mg/kg < 0.19    mg/kg

-- -- < 0.19    mg/kg < 0.19    mg/kg

-- -- < 0.19    mg/kg < 0.19    mg/kg

-- -- 14    mg/kg 15    mg/kg 6.90

-- -- < 0.19    mg/kg < 0.19    mg/kg

-- -- < 0.19    mg/kg < 0.19    mg/kg

-- -- -- --

-- -- -- --

< 5.3    pCi/g    < 4.8    pCi/g    -- --

2.2 +/- 0.51  pCi/g    2.2 +/- 0.51  pCi/g    0.00 -- --

-- -- -- --

< 0.63    pCi/g    < 0.64    pCi/g    -- --

0.3 +/- 0.39  pCi/g    < 0.21    pCi/g    -- --

< 0.24    pCi/g    < 0.21    pCi/g    -- --

0.79 +/- 0.32  pCi/g    0.54 +/- 0.32  pCi/g    37.59 -- --
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Appendix 1-E4a

Laboratory Precision  Data Summary

2010

Rhodia Silver Bow Plant

%RPD = | (N - FD) / (N + FD) / 2 | X 100

Where: N = 1st Value

FD = 2nd Value

Chemical Name

Total or 

Dissolved

Analysis 

Location

General Parameters

Alkalinity, bicarbonate as CaCO3 NA Lab

Alkalinity, carbonate as CaCO3 NA Lab

Chloride NA Lab

Fluoride NA Lab

Nitrate + Nitrite NA Lab

Nitrogen, ammonia as N NA Lab

Phosphorus, elemental (white) NA Lab

Phosphorus, total NA Lab

Sulfate NA Lab

Metals

Antimony NA Lab

Antimony Total Lab

Arsenic NA Lab

Arsenic Total Lab

Barium NA Lab

Barium Total Lab

Beryllium NA Lab

Beryllium Total Lab

Cadmium NA Lab

Cadmium Total Lab

Calcium NA Lab

Calcium Total Lab

Chromium NA Lab

Chromium Total Lab

Cobalt NA Lab

Cobalt Total Lab

Copper NA Lab

Copper Total Lab

Iron NA Lab

Iron Total Lab

Lead NA Lab

Lead Total Lab

Magnesium NA Lab

Magnesium Total Lab

Manganese NA Lab

Manganese Total Lab

Mercury NA Lab

Mercury Total Lab

Nickel NA Lab

Sample Name

Sys Loc Code

Depth Interval

Depth Unit

Sys Sample Code

Sample Type Code

Sample Date RPD

Percent %

MW-82-3

MW-02-3_07172010 MW-02-3_07172010_FD

N FD

134    mg/l 137    mg/l 2.21

< 2.0    mg/l < 9.0    mg/l

169    mg/l 167    mg/l 1.19

0.49    mg/l 0.49    mg/l 0.00

0.240    mg/l 0.234    mg/l 2.53

< 0.050    mg/l < 0.050    mg/l

< 0.011    ug/l < 0.011    ug/l

0.187    mg/l 0.187    mg/l 0.00

632    mg/l 627    mg/l 0.79

-- --

0.16    ug/l 0.17    ug/l 6.06

-- --

11.2    ug/l 11.3    ug/l 0.89

-- --

25.1    ug/l 25.0    ug/l 0.40

-- --

< 0.02    ug/l < 0.02    ug/l

-- --

< 0.02    ug/l < 0.02    ug/l

-- --

285000    ug/l 294000    ug/l 3.11

-- --

0.3    ug/l 0.4    ug/l 28.57

-- --

1.17    ug/l 1.15    ug/l 1.72

-- --

2.8    ug/l 2.9    ug/l 3.51

-- --

104    ug/l 89    ug/l 15.54

-- --

0.20    ug/l 0.20    ug/l 0.00

-- --

42000    ug/l 42700    ug/l 1.65

-- --

1.83    ug/l 1.74    ug/l 5.04

-- --

< 0.2    ug/l < 0.2    ug/l

-- --

MW-02-3

7/17/2010
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Appendix 1-E4a

Laboratory Precision  Data Summary

2010

Rhodia Silver Bow Plant

%RPD = | (N - FD) / (N + FD) / 2 | X 100

Where: N = 1st Value

FD = 2nd Value

Chemical Name

Total or 

Dissolved

Analysis 

Location

Sample Name

Sys Loc Code

Depth Interval

Depth Unit

Sys Sample Code

Sample Type Code

Sample Date

Nickel Total Lab

Potassium NA Lab

Potassium Total Lab

Selenium NA Lab

Selenium Total Lab

Silver NA Lab

Silver Total Lab

Sodium NA Lab

Sodium Total Lab

Thallium NA Lab

Thallium Total Lab

Uranium NA Lab

Uranium Total Lab

Vanadium NA Lab

Vanadium Total Lab

Zinc NA Lab

Zinc Total Lab

PCBs

Aroclor 1016 NA Lab

Aroclor 1221 NA Lab

Aroclor 1232 NA Lab

Aroclor 1242 NA Lab

Aroclor 1248 NA Lab

Aroclor 1254 NA Lab

Aroclor 1260 NA Lab

Aroclor 1262 NA Lab

Aroclor 1268 NA Lab

Radiochemical Parameters

Gross Alpha (radiation) NA Lab

Gross Beta (radiation) NA Lab

Lead 210 NA Lab

Radium 226 NA Lab

Radium 228 NA Lab

Thorium 230 NA Lab

Uranium 234 NA Lab

Uranium 235 NA Lab

Uranium 238 (radiochemical method) NA Lab

RPD

Percent %

MW-82-3

MW-02-3_07172010 MW-02-3_07172010_FD

N FD

MW-02-3

7/17/2010

4.3    ug/l 4.7    ug/l 8.89

-- --

14200    ug/l 14400    ug/l 1.40

-- --

9.4    ug/l 9.3    ug/l 1.07

-- --

< 0.02    ug/l < 0.02    ug/l

-- --

76500    ug/l 79200    ug/l 3.47

-- --

< 0.02    ug/l < 0.02    ug/l

-- --

14.0    ug/l 13.9    ug/l 0.72

-- --

4.2    ug/l 4.1    ug/l 2.41

-- --

< 8.2    ug/l < 8.5    ug/l

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

16 +/- 6.3  pCi/l 12 +/- 5.8  pCi/l 28.57

16 +/- 5.5  pCi/l 14 +/- 5.3  pCi/l 13.33

-- --

< 0.37    pCi/l < 0.37    pCi/l

< 1.3    pCi/l < 1.3    pCi/l

-- --

-- --

-- --

-- --
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Appendix 1-E4b-1

Field Blank Data - Aqueous

2010

Rhodia Silver Bow Plant

QC QC QC QC QC

6/23/2010 6/23/2010 6/29/2010 6/30/2010 7/18/2010

2 - 12 12 - 18 0 - 2 0 - 2

in in in in

BG-121 COMP BG-122 COMP BG-120 COMP FTS-121 0-2 MW-60-12

FBBG-10 2-12 

COMP_06232010

FBBG-14 12-18 

COMP_06232010

FBBG-3 0-2 

COMP_06292010

FBFTS28 0-

2_06302010 FBMW-06-2_07182010

FB FB FB FB FB

Chemical Name

Total or 

Dissolved

Analysis 

Location

General Parameters

Alkalinity, bicarbonate as CaCO3 NA Lab -- -- -- -- 224    mg/l

Alkalinity, carbonate as CaCO3 NA Lab -- -- -- -- < 9.0    mg/l

Chloride NA Lab -- -- -- -- < 0.40    mg/l

Fluoride NA Lab 0.04   J mg/l 0.03   J mg/l 0.04   J mg/l -- < 0.40    mg/l

Nitrate + Nitrite NA Lab -- -- -- -- < 0.050    mg/l

Nitrogen, ammonia as N NA Lab -- -- -- -- < 0.050    mg/l

Phosphorus, elemental (white) NA Lab -- -- -- -- < 0.011    ug/l

Phosphorus, total NA Lab -- -- -- -- < 0.010    mg/l

Sulfate NA Lab -- -- -- -- < 0.40    mg/l

Metals

Antimony Total Lab < 0.02    ug/l < 0.02    ug/l < 0.02    ug/l -- < 0.05    ug/l

Arsenic Total Lab < 0.07    ug/l < 0.07    ug/l < 0.07    ug/l -- < 0.5    ug/l

Barium Total Lab < 0.6    ug/l < 0.6    ug/l < 0.6    ug/l -- 0.58    ug/l

Beryllium Total Lab < 0.05    ug/l < 0.05    ug/l < 0.05    ug/l -- < 0.02    ug/l

Cadmium Total Lab < 2.0    ug/l < 2.0    ug/l < 2.0    ug/l -- < 0.02    ug/l

Calcium Total Lab 12.1   J ug/l < 6.0    ug/l 8.4   J ug/l -- 119    ug/l

Chromium Total Lab 5.8    ug/l < 2.0    ug/l < 2.0    ug/l -- < 0.2    ug/l

Cobalt Total Lab < 2.0    ug/l < 2.0    ug/l < 2.0    ug/l -- < 0.02    ug/l

Copper Total Lab 2.5   J ug/l 3.3   J ug/l 2.9   J ug/l -- 0.2    ug/l

Iron Total Lab 30.1    ug/l 4.5   J ug/l 2.6   J ug/l -- < 20    ug/l

Lead Total Lab < 20.0    ug/l < 20.0    ug/l < 20.0    ug/l -- 0.04    ug/l

Magnesium Total Lab 1.1   J ug/l 0.3   J ug/l < 0.3    ug/l -- 23    ug/l

Manganese Total Lab 0.70   J ug/l 0.25   J ug/l 0.21   J ug/l -- 0.13    ug/l

Mercury Total Lab < 0.02    ug/l < 0.02    ug/l 0.02   J ug/l -- < 0.2    ug/l

Nickel Total Lab 2.5   J ug/l < 2.0    ug/l < 2.0    ug/l -- 0.7    ug/l

Potassium Total Lab < 40    ug/l < 40    ug/l < 40    ug/l -- < 400    ug/l

Selenium Total Lab < 0.3    ug/l < 0.3    ug/l < 0.3    ug/l -- < 1.0    ug/l

Silver Total Lab < 5.0    ug/l < 5.0    ug/l < 5.0    ug/l -- < 0.02    ug/l

Sodium Total Lab < 20    ug/l < 20    ug/l < 20    ug/l -- < 100    ug/l

Thallium Total Lab < 0.002    ug/l < 0.002    ug/l < 0.002    ug/l -- < 0.02    ug/l

Uranium Total Lab < 0.003    ug/l < 0.003    ug/l < 0.003    ug/l -- < 0.020    ug/l

Vanadium Total Lab < 5.0    ug/l < 5.0    ug/l < 5.0    ug/l -- < 0.2    ug/l

Zinc Total Lab < 0.8    ug/l < 0.8    ug/l 1.0   J ug/l -- 2.6    ug/l

Sample Type Code

Sample Name

Sys Loc Code

Sample Date

Depth Interval

Depth Unit

Sys Sample Code
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Appendix 1-E4b-1

Field Blank Data - Aqueous

2010

Rhodia Silver Bow Plant

QC QC QC QC QC

6/23/2010 6/23/2010 6/29/2010 6/30/2010 7/18/2010

2 - 12 12 - 18 0 - 2 0 - 2

in in in in

BG-121 COMP BG-122 COMP BG-120 COMP FTS-121 0-2 MW-60-12

FBBG-10 2-12 

COMP_06232010

FBBG-14 12-18 

COMP_06232010

FBBG-3 0-2 

COMP_06292010

FBFTS28 0-

2_06302010 FBMW-06-2_07182010

FB FB FB FB FB

Chemical Name

Total or 

Dissolved

Analysis 

Location

Sample Type Code

Sample Name

Sys Loc Code

Sample Date

Depth Interval

Depth Unit

Sys Sample Code

PCBs

Aroclor 1016 NA Lab -- -- -- < 0.0094    ug/l --

Aroclor 1221 NA Lab -- -- -- < 0.0094    ug/l --

Aroclor 1232 NA Lab -- -- -- < 0.0094    ug/l --

Aroclor 1242 NA Lab -- -- -- < 0.0094    ug/l --

Aroclor 1248 NA Lab -- -- -- < 0.0094    ug/l --

Aroclor 1254 NA Lab -- -- -- < 0.0094    ug/l --

Aroclor 1260 NA Lab -- -- -- < 0.0094    ug/l --

Aroclor 1262 NA Lab -- -- -- < 0.0094    ug/l --

Aroclor 1268 NA Lab -- -- -- < 0.0094    ug/l --

Radiochemical Parameters

Gross Alpha (radiation) NA Lab -- -- -- -- < 1.4    pCi/l

Gross Beta (radiation) NA Lab -- -- -- -- < 4    pCi/l

Lead 210 NA Lab -- -- < 4    pCi/l -- --

Radium 226 NA Lab -- -- < 0.18    pCi/l -- < 0.39    pCi/l

Radium 228 NA Lab -- -- -- -- < 1.2    pCi/l

Thorium 230 NA Lab -- -- < 0.57    pCi/l -- --

Uranium 234 NA Lab -- -- < 1.1    pCi/l -- --

Uranium 235 NA Lab -- -- -0.13 +/- 0.79  pCi/l -- --

Uranium 238 (radiochemical method) NA Lab -- -- 2.63 +/- 1.5  pCi/l -- --
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Appendix 1-E4b-2i

Laboratory Blank Data - Aqueous General Parameters, Metals and Radionuclides

2010

Rhodia Silver Bow Plant

QC QC QC QC QC QC

06/30/2010 07/01/2010 07/07/2010 07/16/2010 07/19/2010 07/20/2010

LB_06302010 LB_07012010 LB_07072010 LB_07162010 LB_07192010 LB_07202010

LB LB LB LB LB LB

Chemical Name

Total or 

Dissolved

Analysis 

Location

General Parameters

Alkalinity, bicarbonate as CaCO3 NA Lab -- -- -- -- -- < 9.0    mg/l

Alkalinity, carbonate as CaCO3 NA Lab -- -- -- -- -- --

Chloride NA Lab -- -- -- -- < 0.20    mg/l --

Fluoride NA Lab -- 0.04   J mg/l -- -- -- < 0.20    mg/l

Nitrate + Nitrite NA Lab -- -- -- -- -- --

Nitrogen, ammonia as N NA Lab -- -- -- -- < 0.050    mg/l --

Phosphorus, elemental (white) NA Lab -- -- -- -- -- --

Phosphorus, total NA Lab -- -- -- -- -- --

Sulfate NA Lab -- -- -- -- -- < 0.20    mg/l

Metals

Antimony

Total Lab -- -- -- -- -- --

Arsenic

Total Lab -- -- -- -- -- --

Barium

Total Lab -- -- -- -- -- --

Beryllium

Total Lab -- -- -- -- -- --

Cadmium

Total Lab -- -- -- -- -- --

Calcium

Total Lab -- -- -- -- -- --

Chromium

Total Lab -- -- -- -- -- --

Cobalt

Total Lab -- -- -- -- -- --

Copper

Total Lab -- -- -- -- -- --

Iron

Total Lab -- -- -- -- -- --

Lead

Total Lab -- -- -- -- -- --

Magnesium

Total Lab -- -- -- -- -- --

Manganese

Total Lab -- -- -- -- -- --

Mercury Total Lab < 0.02    ug/l -- < 0.02    ug/l -- -- --

Nickel

Total Lab -- -- -- -- -- --

Sys Loc Code

Sample Date

Depth Unit

Sample Type Code
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Appendix 1-E4b-2i

Laboratory Blank Data - Aqueous General Parameters, Metals and Radionuclides

2010

Rhodia Silver Bow Plant

QC QC QC QC QC QC

06/30/2010 07/01/2010 07/07/2010 07/16/2010 07/19/2010 07/20/2010

LB_06302010 LB_07012010 LB_07072010 LB_07162010 LB_07192010 LB_07202010

LB LB LB LB LB LB

Chemical Name

Total or 

Dissolved

Analysis 

Location

Sys Loc Code

Sample Date

Depth Unit

Sample Type Code

Potassium

Total Lab -- -- -- -- -- --

Selenium

Total Lab -- -- -- -- -- --

Silver

Total Lab -- -- -- -- -- --

Sodium

Total Lab -- -- -- -- -- --

Thallium

Total Lab -- -- -- -- -- --

Uranium

Total Lab -- -- -- -- -- --

Vanadium

Total Lab -- -- -- -- -- --

Zinc

Total Lab -- -- -- -- -- --

Radiochemical Parameters

Gross Alpha (radiation) NA Lab -- -- -- -- -- --

Gross Beta (radiation) NA Lab -- -- -- -- -- --

Lead 210 NA Lab -- -- -- -- -- --

Radium 226 NA Lab -- -- -- -- -- --

Radium 228 NA Lab -- -- -- -- -- --

Thorium 230 NA Lab -- -- -- -- -- --

Uranium 234 NA Lab -- -- -- < 1.1    pCi/l -- --

Uranium 235 NA Lab -- -- -- < 1.1    pCi/l -- --

Uranium 238 (radiochemical method) NA Lab -- -- -- < 1.1    pCi/l -- --
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Appendix 1-E4b-2i

Laboratory Blank Data - Aqueous General Parameters, Metals and Radionuclides

2010

Rhodia Silver Bow Plant

Chemical Name

Total or 

Dissolved

Analysis 

Location

General Parameters

Alkalinity, bicarbonate as CaCO3 NA Lab

Alkalinity, carbonate as CaCO3 NA Lab

Chloride NA Lab

Fluoride NA Lab

Nitrate + Nitrite NA Lab

Nitrogen, ammonia as N NA Lab

Phosphorus, elemental (white) NA Lab

Phosphorus, total NA Lab

Sulfate NA Lab

Metals

Antimony

Total Lab

Arsenic

Total Lab

Barium

Total Lab

Beryllium

Total Lab

Cadmium

Total Lab

Calcium

Total Lab

Chromium

Total Lab

Cobalt

Total Lab

Copper

Total Lab

Iron

Total Lab

Lead

Total Lab

Magnesium

Total Lab

Manganese

Total Lab

Mercury Total Lab

Nickel

Total Lab

Sys Loc Code

Sample Date

Depth Unit

Sample Type Code

QC QC QC QC QC QC

07/21/2010 07/22/2010 07/23/2010 07/26/2010 07/27/2010 07/28/2010

LB_07212010 LB_07222010 LB_07232010 LB_07262010 LB_07272010 LB_07282010

LB LB LB LB LB LB

-- -- -- -- -- < 2.0    mg/l

-- < 9.0    mg/l -- -- -- < 2.0    mg/l

-- -- < 0.20    mg/l < 0.20    mg/l -- --

0.04   J mg/l -- < 0.20    mg/l < 0.20    mg/l -- --

-- -- < 0.050    mg/l -- -- --

-- -- -- -- < 0.050    mg/l --

< 0.0112    ug/l -- -- -- -- --

-- -- -- < 0.010    mg/l -- --

-- -- < 0.20    mg/l < 0.20    mg/l -- --

< 0.02    ug/l

< 0.02    ug/l -- -- -- -- --

< 0.07    ug/l

< 0.07    ug/l -- -- -- -- --

< 0.6    ug/l

< 0.6    ug/l -- -- -- -- --

< 0.05    ug/l

0.05   J ug/l -- -- -- -- --

< 2.0    ug/l

< 2.0    ug/l -- -- -- -- --

< 6.0    ug/l

7.5   J ug/l -- -- -- -- --

2.8   J ug/l

< 2.0    ug/l -- -- -- -- --

< 2.0    ug/l

< 2.0    ug/l -- -- -- -- --

2.4   J ug/l

3.3   J ug/l -- -- -- -- --

1.1   J ug/l

< 0.8    ug/l -- -- -- -- --

< 20.0    ug/l

< 20.0    ug/l -- -- -- -- --

< 0.3    ug/l

< 0.3    ug/l -- -- -- -- --

< 0.20    ug/l

< 0.20    ug/l -- -- -- -- --

-- < 0.2    ug/l -- -- -- --

< 2.0    ug/l

< 2.0    ug/l -- -- -- -- --
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Appendix 1-E4b-2i

Laboratory Blank Data - Aqueous General Parameters, Metals and Radionuclides

2010

Rhodia Silver Bow Plant

Chemical Name

Total or 

Dissolved

Analysis 

Location

Sys Loc Code

Sample Date

Depth Unit

Sample Type Code

Potassium

Total Lab

Selenium

Total Lab

Silver

Total Lab

Sodium

Total Lab

Thallium

Total Lab

Uranium

Total Lab

Vanadium

Total Lab

Zinc

Total Lab

Radiochemical Parameters

Gross Alpha (radiation) NA Lab

Gross Beta (radiation) NA Lab

Lead 210 NA Lab

Radium 226 NA Lab

Radium 228 NA Lab

Thorium 230 NA Lab

Uranium 234 NA Lab

Uranium 235 NA Lab

Uranium 238 (radiochemical method) NA Lab

QC QC QC QC QC QC

07/21/2010 07/22/2010 07/23/2010 07/26/2010 07/27/2010 07/28/2010

LB_07212010 LB_07222010 LB_07232010 LB_07262010 LB_07272010 LB_07282010

LB LB LB LB LB LB

< 40    ug/l

< 40    ug/l -- -- -- -- --

< 0.3    ug/l

< 0.3    ug/l -- -- -- -- --

< 5.0    ug/l

< 5.0    ug/l -- -- -- -- --

< 20    ug/l

< 20    ug/l -- -- -- -- --

< 0.002    ug/l

< 0.002    ug/l -- -- -- -- --

< 0.003    ug/l

< 0.003    ug/l -- -- -- -- --

< 5.0    ug/l

< 5.0    ug/l -- -- -- -- --

< 0.8    ug/l

< 0.8    ug/l -- -- -- -- --

-- -- -- -- -- --

-- -- -- -- -- --

-- -- < 4    pCi/l -- -- --

-- 0.3 +/- 0.1  pCi/l -- -- -- --

-- -- -- -- -- --

-- -- < 0.56    pCi/l -- -- --

-- -- -- -- -- --

-- -- -- -- -- --

-- -- -- -- -- --
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Appendix 1-E4b-2i

Laboratory Blank Data - Aqueous General Parameters, Metals and Radionuclides

2010

Rhodia Silver Bow Plant

Chemical Name

Total or 

Dissolved

Analysis 

Location

General Parameters

Alkalinity, bicarbonate as CaCO3 NA Lab

Alkalinity, carbonate as CaCO3 NA Lab

Chloride NA Lab

Fluoride NA Lab

Nitrate + Nitrite NA Lab

Nitrogen, ammonia as N NA Lab

Phosphorus, elemental (white) NA Lab

Phosphorus, total NA Lab

Sulfate NA Lab

Metals

Antimony

Total Lab

Arsenic

Total Lab

Barium

Total Lab

Beryllium

Total Lab

Cadmium

Total Lab

Calcium

Total Lab

Chromium

Total Lab

Cobalt

Total Lab

Copper

Total Lab

Iron

Total Lab

Lead

Total Lab

Magnesium

Total Lab

Manganese

Total Lab

Mercury Total Lab

Nickel

Total Lab

Sys Loc Code

Sample Date

Depth Unit

Sample Type Code

QC QC QC

08/03/2010 08/04/2010 08/06/2010

LB_08032010 LB_08042010 LB_08062010

LB LB LB

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- < 0.05    ug/l --

-- < 0.5    ug/l --

-- < 0.05    ug/l --

-- < 0.02    ug/l --

-- < 0.02    ug/l --

-- < 50    ug/l --

-- < 0.2    ug/l --

-- < 0.02    ug/l --

-- < 0.1    ug/l --

-- < 20    ug/l --

-- < 0.02    ug/l --

-- < 20    ug/l --

-- < 0.05    ug/l --

-- -- --

-- < 0.2    ug/l --
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Appendix 1-E4b-2i

Laboratory Blank Data - Aqueous General Parameters, Metals and Radionuclides

2010

Rhodia Silver Bow Plant

Chemical Name

Total or 

Dissolved

Analysis 

Location

Sys Loc Code

Sample Date

Depth Unit

Sample Type Code

Potassium

Total Lab

Selenium

Total Lab

Silver

Total Lab

Sodium

Total Lab

Thallium

Total Lab

Uranium

Total Lab

Vanadium

Total Lab

Zinc

Total Lab

Radiochemical Parameters

Gross Alpha (radiation) NA Lab

Gross Beta (radiation) NA Lab

Lead 210 NA Lab

Radium 226 NA Lab

Radium 228 NA Lab

Thorium 230 NA Lab

Uranium 234 NA Lab

Uranium 235 NA Lab

Uranium 238 (radiochemical method) NA Lab

QC QC QC

08/03/2010 08/04/2010 08/06/2010

LB_08032010 LB_08042010 LB_08062010

LB LB LB

-- < 400    ug/l --

-- < 1.0    ug/l --

-- < 0.02    ug/l --

-- < 100    ug/l --

-- < 0.02    ug/l --

-- < 0.020    ug/l --

-- < 0.2    ug/l --

-- < 0.5    ug/l --

-- -- < 1.4    pCi/l

-- -- < 4    pCi/l

-- -- --

-- < 0.47    pCi/l --

< 0.63    pCi/l -- --

-- -- --

-- -- --

-- -- --

-- -- --
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Appendix 1-E4b-2ii

Laboratory Blank Data - Aqueous Polychlorinated Biphenyls

2010

Rhodia Silver Bow Plant

QC

7/7/2010

LB1006867_07072010

_LB

LB

Chemical Name

Total or 

Dissolved

Analysis 

Location

PCBs

Aroclor 1016 NA Lab < 0.0094  ug/l

Aroclor 1221 NA Lab < 0.0094  ug/l

Aroclor 1232 NA Lab < 0.0094  ug/l

Aroclor 1242 NA Lab < 0.0094  ug/l

Aroclor 1248 NA Lab < 0.0094  ug/l

Aroclor 1254 NA Lab < 0.0094  ug/l

Aroclor 1260 NA Lab < 0.0094  ug/l

Aroclor 1262 NA Lab < 0.0094  ug/l

Aroclor 1268 NA Lab < 0.0094  ug/l

Sys Loc Code

Sample Date

Sys Sample Code

Sample Type Code
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Appendix 1-E4c-1

Laboratory Blank Data - Solid General Parameters, Metals and Radionucludes

2010

Rhodia Silver Bow Plant

QC QC QC QC QC QC QC

07/02/2010 07/14/2010 07/15/2010 07/16/2010 07/19/2010 07/20/2010 07/21/2010

LB_07022010 LB_07142010 LB_07152010 LB_07162010 LB_07192010 LB_07202010 LB_07212010

LB LB LB LB LB LB LB

Chemical Name

Total or 

Dissolved

Analysis 

Location

General Parameters

Fluoride

NA Lab -- -- -- -- -- -- --

Metals

Antimony

NA Lab --

< 0.009    mg/kg

< 0.009    mg/kg

< 0.009    mg/kg

< 0.009    mg/kg -- -- -- --

Arsenic

NA Lab --

< 0.05    mg/kg

< 0.05    mg/kg

< 0.05    mg/kg

< 0.05    mg/kg -- -- -- --

Barium

NA Lab -- --

< 0.3    mg/kg

< 0.3    mg/kg --

< 0.3    mg/kg

< 0.3    mg/kg -- --

Beryllium

NA Lab --

0.02   J mg/kg

0.02   J mg/kg

< 0.01    mg/kg

< 0.01    mg/kg -- -- -- --

Cadmium

NA Lab --

< 0.2    mg/kg

< 0.2    mg/kg

< 0.2    mg/kg

< 0.2    mg/kg -- -- -- --

Calcium

NA Lab --

< 2.0    mg/kg

< 2.0    mg/kg

< 2.0    mg/kg

< 2.0    mg/kg -- -- -- --

Chromium

NA Lab --

< 0.4    mg/kg

< 0.4    mg/kg

< 0.4    mg/kg

< 0.4    mg/kg -- -- -- --

Cobalt

NA Lab --

< 0.3    mg/kg

< 0.3    mg/kg

< 0.3    mg/kg

< 0.3    mg/kg -- -- -- --

Copper

NA Lab --

< 0.6    mg/kg

< 0.6    mg/kg

< 0.6    mg/kg

< 0.6    mg/kg -- -- -- --

Iron

NA Lab --

1.3   J mg/kg

1.3   J mg/kg

1.2   J mg/kg

1.3   J mg/kg -- -- -- --

Lead

NA Lab -- --

< 3.0    mg/kg

< 3.0    mg/kg --

< 3.0    mg/kg

< 3.0    mg/kg -- --

Magnesium

NA Lab --

0.09   J mg/kg

0.09   J mg/kg

0.05   J mg/kg

0.05   J mg/kg -- -- -- --

Manganese

NA Lab -- --

< 0.04    mg/kg

< 0.04    mg/kg --

< 0.04    mg/kg

< 0.04    mg/kg -- --

Mercury

NA Lab

< 0.002    mg/kg

< 0.002    mg/kg -- -- < 0.002    mg/kg < 0.002    mg/kg -- --

Nickel

NA Lab --

< 0.5    mg/kg

< 0.5    mg/kg

< 0.5    mg/kg

< 0.5    mg/kg -- -- -- --

Potassium

NA Lab -- --

5.2   J mg/kg

< 5.0    mg/kg --

< 5.0    mg/kg

< 5.0    mg/kg -- --

Selenium

NA Lab --

< 0.2    mg/kg

< 0.2    mg/kg

< 0.2    mg/kg

< 0.2    mg/kg -- -- -- --

Silver

NA Lab --

< 0.4    mg/kg

< 0.4    mg/kg

< 0.4    mg/kg

< 0.4    mg/kg -- -- -- --

Sodium

NA Lab --

< 4.0    mg/kg

< 4.0    mg/kg

< 4.0    mg/kg

< 4.0    mg/kg -- -- -- --

Sys Loc Code

Sample Date

Depth Unit

Sample Type Code
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Appendix 1-E4c-1

Laboratory Blank Data - Solid General Parameters, Metals and Radionucludes

2010

Rhodia Silver Bow Plant

QC QC QC QC QC QC QC

07/02/2010 07/14/2010 07/15/2010 07/16/2010 07/19/2010 07/20/2010 07/21/2010

LB_07022010 LB_07142010 LB_07152010 LB_07162010 LB_07192010 LB_07202010 LB_07212010

LB LB LB LB LB LB LB

Chemical Name

Total or 

Dissolved

Analysis 

Location

Sys Loc Code

Sample Date

Depth Unit

Sample Type Code

Thallium

NA Lab --

< 0.003    mg/kg

< 0.003    mg/kg

< 0.003    mg/kg

< 0.003    mg/kg -- -- -- --

Uranium

NA Lab --

< 0.006    mg/kg

< 0.006    mg/kg

< 0.006    mg/kg

< 0.006    mg/kg -- -- -- --

Vanadium

NA Lab --

< 0.4    mg/kg

< 0.4    mg/kg

< 0.4    mg/kg

< 0.4    mg/kg -- -- -- --

Zinc

NA Lab --

0.5   J mg/kg

0.5   J mg/kg

0.3   J mg/kg

< 0.3    mg/kg -- -- -- --

Radiochemical Parameters

Lead 210

NA Lab -- -- -- -- -- -- --

Radium 226

NA Lab -- -- -- -- --

< 1.6    pCi/g    

0.51 +/- 0.35  pCi/g    --

Thorium 230

NA Lab -- -- -- -- -- --

< 0.66    pCi/g    

< 0.66    pCi/g    

Uranium 234

NA Lab -- -- -- -- -- -- --

Uranium 235

NA Lab -- -- -- -- -- -- --

Uranium 238 (radiochemical method)

NA Lab -- -- -- -- -- -- --
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Appendix 1-E4c-1

Laboratory Blank Data - Solid General Parameters, Metals and Radionucludes

2010

Rhodia Silver Bow Plant

Chemical Name

Total or 

Dissolved

Analysis 

Location

General Parameters

Fluoride

NA Lab

Metals

Antimony

NA Lab

Arsenic

NA Lab

Barium

NA Lab

Beryllium

NA Lab

Cadmium

NA Lab

Calcium

NA Lab

Chromium

NA Lab

Cobalt

NA Lab

Copper

NA Lab

Iron

NA Lab

Lead

NA Lab

Magnesium

NA Lab

Manganese

NA Lab

Mercury

NA Lab

Nickel

NA Lab

Potassium

NA Lab

Selenium

NA Lab

Silver

NA Lab

Sodium

NA Lab

Sys Loc Code

Sample Date

Depth Unit

Sample Type Code

QC QC QC QC QC QC QC

07/23/2010 07/26/2010 07/27/2010 07/28/2010 07/29/2010 07/30/2010 08/02/2010

LB_07232010 LB_07262010 LB_07272010 LB_07282010 LB_07292010 LB_07302010 LB_0802010

LB LB LB LB LB LB LB

--

0.4   J mg/kg

0.2   J mg/kg

0.2   J mg/kg -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --
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Appendix 1-E4c-1

Laboratory Blank Data - Solid General Parameters, Metals and Radionucludes

2010

Rhodia Silver Bow Plant

Chemical Name

Total or 

Dissolved

Analysis 

Location

Sys Loc Code

Sample Date

Depth Unit

Sample Type Code

Thallium

NA Lab

Uranium

NA Lab

Vanadium

NA Lab

Zinc

NA Lab

Radiochemical Parameters

Lead 210

NA Lab

Radium 226

NA Lab

Thorium 230

NA Lab

Uranium 234

NA Lab

Uranium 235

NA Lab

Uranium 238 (radiochemical method)

NA Lab

QC QC QC QC QC QC QC

07/23/2010 07/26/2010 07/27/2010 07/28/2010 07/29/2010 07/30/2010 08/02/2010

LB_07232010 LB_07262010 LB_07272010 LB_07282010 LB_07292010 LB_07302010 LB_0802010

LB LB LB LB LB LB LB

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

< 5.7    pCi/g    

< 5.7    pCi/g    -- -- < 5.4    pCi/g    -- -- --

-- -- -- -- -- < 0.86    pCi/g    < 0.89    pCi/g    

-- -- -- < 0.65    pCi/g    < 0.63    pCi/g    -- --

--

0.38 +/- 0.41  pCi/g    

0.38 +/- 0.41  pCi/g    < 0.23    pCi/g    -- -- -- < 0.21    pCi/g    

--

< 0.2    pCi/g    

< 0.2    pCi/g    < 0.23    pCi/g    -- -- -- < 0.21    pCi/g    

--

< 0.2    pCi/g    

< 0.2    pCi/g    < 0.23    pCi/g    -- -- -- < 0.21    pCi/g    
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Appendix 1-E4c-1

Laboratory Blank Data - Solid General Parameters, Metals and Radionucludes

2010

Rhodia Silver Bow Plant

Chemical Name

Total or 

Dissolved

Analysis 

Location

General Parameters

Fluoride

NA Lab

Metals

Antimony

NA Lab

Arsenic

NA Lab

Barium

NA Lab

Beryllium

NA Lab

Cadmium

NA Lab

Calcium

NA Lab

Chromium

NA Lab

Cobalt

NA Lab

Copper

NA Lab

Iron

NA Lab

Lead

NA Lab

Magnesium

NA Lab

Manganese

NA Lab

Mercury

NA Lab

Nickel

NA Lab

Potassium

NA Lab

Selenium

NA Lab

Silver

NA Lab

Sodium

NA Lab

Sys Loc Code

Sample Date

Depth Unit

Sample Type Code

QC QC

08/03/2010 11/18/2010

LB_08032010 LB_11182010

LB LB

--

0.19   J mg/kg

0.18   J mg/kg

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --
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Appendix 1-E4c-1

Laboratory Blank Data - Solid General Parameters, Metals and Radionucludes

2010

Rhodia Silver Bow Plant

Chemical Name

Total or 

Dissolved

Analysis 

Location

Sys Loc Code

Sample Date

Depth Unit

Sample Type Code

Thallium

NA Lab

Uranium

NA Lab

Vanadium

NA Lab

Zinc

NA Lab

Radiochemical Parameters

Lead 210

NA Lab

Radium 226

NA Lab

Thorium 230

NA Lab

Uranium 234

NA Lab

Uranium 235

NA Lab

Uranium 238 (radiochemical method)

NA Lab

QC QC

08/03/2010 11/18/2010

LB_08032010 LB_11182010

LB LB

-- --

-- --

-- --

-- --

< 4.1    pCi/g    --

-- --

-- --

-- --

-- --

-- --
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Appendix 1-E4c-2

Laboratory Blank Data - Solid Polychlorinated Biphenyls

2010

Rhodia Silver Bow Plant

QC

7/13/2010

LB1006867_2_070720

10_LB

LB

Chemical Name

Total or 

Dissolved

Analysis 

Location

PCBs

Aroclor 1016 NA Lab < 0.019  mg/kg

Aroclor 1221 NA Lab < 0.019  mg/kg

Aroclor 1232 NA Lab < 0.019  mg/kg

Aroclor 1242 NA Lab < 0.019  mg/kg

Aroclor 1248 NA Lab < 0.019  mg/kg

Aroclor 1254 NA Lab < 0.019  mg/kg

Aroclor 1260 NA Lab < 0.019  mg/kg

Aroclor 1262 NA Lab < 0.019  mg/kg

Aroclor 1268 NA Lab < 0.019  mg/kg

Sys Loc Code

Sample Date

Sys Sample Code

Sample Type Code
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