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1 .0  O VERVIEW 

The data validation process for the Marsland Expansion Area baseline radiological investigation involved 

a review of quality assurance (QA) and quality control (QC) data to identify their strengths and 

weaknesses. The data validation and QA/QC review process is intended to assess the technical reliability 

and the degree of confidence in the reported analytical data as well as the instrument response. This 

appendix summarizes the QA/QC analysis results that are used in the data validation process for the 

Marsland Expansion Area baseline radiological investigation, which includes data validation and QC 

review for the pre-operational gamma survey program and the pre-operational soil sampling program. 

 

2 .0  PREOPERATIONAL  GAMMA  SURVEY PROGRAM 
QA/QC 

The two primary QC methods for the gamma radiation survey outlined in the report include daily field 

calibration checks and pre-survey and post-survey calibration checks.  

 

2 . 1  D A I L Y  F I E L D  C A L I B R A T I O N  Q C  A C C E P T A N C E  L I M I T S  

Before and after the gamma radiation survey, Tetra Tech Inc. performed QC analysis for the radiation 

instruments that were used during the Marsland Expansion Area pre-operational gamma survey 

program.  This gamma survey program consisted of the Regulatory Guide (RG) 4.14 direct gamma 

measurement field investigation and the continuous gamma survey field investigation.  The purpose of 

the QC analysis is to quantify the consistency of gamma exposure readings between detectors and the 

consistency of readings over the course of the field work and data collection.  This section summarizes 

the results of the QC analysis of detectors used for the project. 

The analysis used QC checks under a controlled indoor environment for pre-survey and post-survey 

checks and daily QC checks during the field work at a designated location at the Site just north of the 

Marsland permit boundary. These daily checks included static background checks and Cesium 137 (137Cs) 

source checks. Under these circumstances, all data from any given set of properly calibrated and 

correctly functioning radiation instruments should follow a normal distribution. 

Five detectors, identified as MFG-6, MFG-7, MFG-9, MFG-12 and MFG-13, were used during the 

Marsland Expansion Area preoperational gamma survey program. Two different conditions were 

measured under a controlled environment as part of the pre-survey and post-survey QC checks: a 

background reading, and a 137Cs source check reading. A minimum of 1,000 background and source level 

measurements were collected using consistent geometry for each instrument before and after the 

survey field work.  

The pre-survey and post-survey QC measurements were collected at the Tetra Tech radiation laboratory 

in Fort Collins, Colorado. The pre-survey measurements were performed in May 2014, and the post-

survey measurements were performed in June 2014. 
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2.1.1 Ambient Gamma Exposure Rate (Background) Quality Control Results 

This section summarizes the QC results for the background measurements for the pre-survey and post-

survey.  The background checks are summarized in Tables G-1 through Gable G-5 that follow and are 

shown graphically in Figures G-1 through G-4. The tables and figures show that the QC checks all fall 

within QC limits. 

Table G-1.  Instrument MFG-6 Pre-Survey and Post-Survey Background QC Results 

Survey: Pre-Survey Post-Survey 

Relative Percent 

Difference 
Date: May-14 June-14 

Detector ID: MFG-6 MFG-6 

# of Readings 1,411 1,553 n/a 

Mean 15.7 15.8 0.75% 

Median 15.7 15.8 0.80% 

Standard Deviation 0.82 0.82 0.31% 

95th Percentile 17.0 17.2 0.69% 

99th Percentile 17.6 17.7 0.92% 

 

Table G-2.  Instrument MFG-7 Pre-Survey and Post-Survey Background QC Results 

Survey: Pre-Survey Post-Survey 

Relative Percent 

Difference 
Date: May-14 June-14 

Detector ID: MFG-7 MFG-7 

# of Readings 1,001 1,385 n/a 

Mean 16.1 15.4 4.72% 

Median 16.1 15.4 4.70% 

Standard Deviation 0.83 0.79 5.88% 

95th Percentile 17.5 16.7 4.84% 

99th Percentile 18.2 17.1 5.95% 

 

Table G-3.  Instrument MFG-9 Pre-Survey and Post-Survey Background QC Results  

Survey: Pre-Survey Post-Survey 

Relative Percent 

Difference 
Date: May-14 June-14 

Detector ID: MFG-9 MFG-9 

# of Readings 1,390 1,381 n/a 

Mean 15 15 0.07% 

Median 15 15 0.09% 

Standard Deviation 0.79 0.79 0.41% 

95th Percentile 17 17 0.08% 

99th Percentile 17 17 1.09% 
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Table G-4.  Instrument MFG-12 Pre-Survey and Post-Survey Background QC Results 

Survey: Pre-Survey Post-Survey 

Relative Percent 

Difference 
Date: May-14 June-14 

Detector ID: MFG-12 MFG-12 

# of Readings 1,411 1,067 n/a 

Mean 16 16 2.53% 

Median 16 16 2.49% 

Standard Deviation 0.85 0.85 0.13% 

95th Percentile 17 18 2.51% 

99th Percentile 18 19 2.93% 

 

Table G-5.  Instrument MFG-13 Pre-Survey and Post-Survey Background QC Results  

Survey: Pre-Survey Post-Survey 

Relative Percent 

Difference 
Date: May-14 June-14 

Detector ID: MFG-13 MFG-13 

# of Readings 1,084 1,105 n/a 

Mean 16 16 1.23% 

Median 16 16 1.28% 

Standard Deviation 0.88 0.88 0.88% 

95th Percentile 18 18 1.07% 

99th Percentile 18 18 0.82% 
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Figure G-1.  Frequency Histograms for Pre-Survey and Post-Survey  

Background Measurements (MFG-6, MFG-7, MFG-12) 
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Figure G-2.  Frequency Histograms for Pre-Survey and Post-Survey  

Background Measurements (MFG-13, MFG-9) 
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Figure G-3.  Normal Probability Plots for Pre-Survey and Post-Survey  

Instruments Background Measurements (MFG-6, MFG-7, MFG-12) 
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Figure G-4.  Normal Probability Plots for Pre-Survey and Post-Survey  

Instruments Background Measurements (MFG-13, MFG-9) 
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2.1.2 Cesium-137 SOURCE Exposure Rate Quality Control Results 

This section summarizes the QC results for the 137Cs source check measurements for the pre-survey and 

post-survey.  Again, the results appear in Tables G-6 through Table G-10 and are shown graphically in 

Figures G-5 through G-8. Source check measurements all fell within QC limits as shown in the tables and 

figures below. 

Table G-6.  Instrument MFG-6 Pre-Survey and Post-Survey 137Cs Source QC Results  

Survey: Pre-Survey Post-Survey 

Relative Percent 

Difference 
Date: May-14 June-14 

Detector ID: MFG-6 MFG-6 

# of Readings 1,015 1,222 n/a 

Mean 171 174 1.84% 

Median 171 174 1.93% 

Standard Deviation 2.81 2.77 1.49% 

95th Percentile 176 179 1.62% 

99th Percentile 178 180 1.58% 

 

Table G-7.  Instrument MFG-7 Pre-Survey and Post-Survey 137Cs Source QC Results 

Survey: Pre-Survey Post-Survey 

Relative Percent 

Difference 
Date: May-14 June-14 

Detector ID: MFG-7 MFG-7 

# of Readings 1,000 1,461 n/a 

Mean 159 151 5.22% 

Median 159 151 5.24% 

Standard Deviation 2.75 2.55 7.22% 

95th Percentile 163 155 5.29% 

99th Percentile 165 157 5.50% 

 

Table G-8.  Instrument MFG-9 Pre-Survey and Post-Survey 137Cs Source QC Results 

Survey: Pre-Survey Post-Survey 

Relative Percent 

Difference 
Date: May-14 June-14 

Detector ID: MFG-9 MFG-9 

# of Readings 1,498 1,489 n/a 

Mean 205 206 0.21% 

Median 205 206 0.26% 

Standard Deviation 3.11 3.03 2.45% 

95th Percentile 211 211 0.14% 

99th Percentile 212 213 0.40% 
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Table G-9.  Instrument MFG-12 Pre-Survey and Post-Survey 137Cs Source QC Results 

Survey: Pre-Survey Post-Survey 

Relative Percent 

Difference 
Date: May-14 June-14 

Detector ID: MFG-12 MFG-12 

# of Readings 1,114 1,939 n/a 

Mean 222 222 0.20% 

Median 222 223 0.27% 

Standard Deviation 3.21 3.09 3.78% 

95th Percentile 227 227 0.13% 

99th Percentile 229 230 0.13% 

 

Table G-10.  Instrument MFG-13 Pre-Survey and Post-Survey 137Cs Source QC Results 

Survey: Pre-Survey Post-Survey 

Relative Percent 

Difference 
Date: May-14 June-14 

Detector ID: MFG-13 MFG-13 

# of Readings 1,017 1,139 n/a 

Mean 227 227 0.14% 

Median 227 227 0.15% 

Standard Deviation 3.22 3.27 1.65% 

95th Percentile 232 232 0.02% 

99th Percentile 235 234 0.23% 
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Figure G-5.  Frequency Histograms for Pre-Survey and Post-Survey  

Source Measurements (MFG-6, MFG-7, MFG-12) 
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Figure G-6.  Frequency Histograms for Pre-Survey and Post-Survey  

Cs-137 Source Measurements (MFG-13, MFG-9) 
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Figure G-7.  Normal Probability Plots for Pre-Survey and Post-Survey  

Instruments Cs-137 Source Measurements (MFG-6, MFG-7, MFG-12) 
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Figure G-8. Normal Probability Plots for Pre-Survey and Post-Survey  

Instruments Cs-137 Source Measurements (MFG-13, MFG-9) 
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2 . 2  D A I L Y  F I E L D  C A L I B R A T I O N  Q C  A C C E P T A N C E  L I M I T S  

Five detectors, identified as MFG-6, MFG-7, MFG-9, MFG-12 and MFG-13, were used during the 

Marsland Expansion Area preoperational gamma survey program. Daily field calibration checks were 

performed on each of these instruments. For normally distributed data, 99 percent of all measurements 

are expected to fall within ±3 standard deviations from the mean. Background, field strip, and check 

source standard deviation values were recalculated twice daily throughout the project. Any instrument 

with a QC measurement that fell outside ±3 standard deviations from the mean of all QC measurements 

on the field check control chart requires investigation. A detector exceeding control limits on any QC 

check (background, field strip, or source) is to be replaced with a pre-qualified spare detector and 

returned to the manufacturer for evaluation, repair, and recalibration. 

 

2.2.1 Daily Field Check QC Results 

This section provides the summary results of the daily field checks, including background, field strip, and 

source checks. Instruments are considered properly functioning if the QC check falls within 3 standard 

deviations of the total mean. The results below demonstrate that the instruments used all met this 

criterion, as shown graphically in Figure G-9 and G-10. 

 

 

Figure G-9.  Daily Background Check QC Chart 
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Figure G-10.  137Cs Source Check QC Chart 

 

2 . 3  G A M M A  S U R V E Y  Q A / Q C  C O N C L U S I O N  

The data populations for the QC measurements collected during the pre-survey and post-survey analysis 

exhibited normal (Gaussian) distributions for both background and source conditions and were 

evaluated by estimating the Anderson-Darling (AD) statistic for each pre- and post-survey distribution. 

All of the AD values (less than 0.75) and p-values (greater than 0.05) met the criteria to accept the null 

hypothesis that the data sets followed a Gaussian distribution. Additionally, all of the daily background 

and source checks by field personnel met the QA/QC criteria set forth by Tetra Tech. When the mean, 

median, and percentiles are compared between the pre-survey and post-survey, the relative percent 

difference was minimal for all statistics. Based on this analysis, the data collected with all of the 

radiation instruments used during the Marsland Expansion Baseline preoperational gamma survey 

program should be considered of the highest quality, and the daily scan data collected during the field 

efforts are to be included in the final project database. 
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3 .0  PREOPERATIONAL  SOIL  SAMPLING PROGRAM 
QA/QC 

QA/QC samples were collected as part of the preoperational soil sampling program. Soil samples were 

collected according to the SOPs in Appendix A. QA/QC samples were labeled with QA/QC identification 

numbers and sent to the laboratory with the other samples for analysis. A field duplicate is defined as a 

second sample (or measurement) from the same location, collected in immediate succession, using 

identical techniques. Both the primary and field duplicate samples were homogenized in a mixing bowl 

and split into separate sample containers. A minimum of one field duplicate was submitted for every 20 

primary samples collected. Data validation testing was performed on the laboratory results for the 

primary and duplicate samples as described below. 

3 . 1  S O I L  S A M P L I N G  Q C  D A T A  V A L I D A T I O N   

The data validation testing between primary and duplicate samples was evaluated where applicable on 

the soil samples collected and submitted for laboratory analysis. The primary testing methods involved 

relative percent difference (RPD) for the duplicate error ratio (DER). The DER was used for 

radiochemistry analytes where an individual precision was reported for the analytes.  The data 

validation by Tetra Tech included the quantitative evaluation of precision between primary and field 

duplicate samples. Precision can be defined by the amount of scatter or variance that occurs in repeated 

measurements of a particular analyte. Two types of duplicate equations are used to evaluate the 

precision between the primary soil sample and the field duplicate soil sample. The first equation for 

acceptance or rejection of precision for this project is based on the RPD of the field duplicates. The RPD 

equation is given by: 

 

���(%) =
|� − �|

(� + �)
2

× 100 

where: 

RPD = relative percent difference, non-detects are excluded 

S = concentration of primary sample 

D = concentration of duplicate sample 

 

The acceptance criterion used is the DER, which factors in the uncertainties from both the unknown and 

duplicate sample into the equation. The DER is calculated between duplicates for all samples when 

precision estimates were provided; the equation for DER is given by: 

 

 !" =
|# −  |

%&'( + &)(
 

where: 

S = primary sample result 

D = duplicate sample result measured field sample concentration;  

       σs = primary sample uncertainty 

σs = primary sample uncertainty 

σd = duplicate sample uncertainty 
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3 . 2  D A T A  V A L I D A T I O N  R E S U L T S  

The QC acceptance limits or Data Quality Objectives (DQO) are based on the RPD and DER testing results 

for all applicable samples. Tetra Tech evaluated the analyte results for the field duplicate soil samples by 

calculating the RPD and DER between the two samples when both values of the field/ duplicate pair are 

greater than five times the reporting limit (RL) for a given analyte.  The RPD and DER are not calculated 

for samples where either the primary or duplicate concentration is a non-detect. The project QC 

acceptance limit is an RPD of less than 30 percent for samples where both the primary and duplicate 

concentrations are five times greater than the RL. Similarly, the project QC acceptance limit is a DER less 

than 1.96 where the concentration is five times greater than the RL.  Data qualifiers are applied to the 

data that do not meet the performance acceptance criteria discussed above.  Data qualifiers (K, G) are 

assigned to the analytical data that exceed the RPD (30 percent) and DER (1.96) limits and have a 

concentration five times greater than the reporting limit; these qualifiers negatively affect the overall 

project QC acceptance goal.  Table G-11 shows a summary of the data QC qualifiers for the project. Data 

qualifiers (J, H) are also applied to the data that do not meet the RPD (30 percent) and DER (1.96) limits 

and are also less than five times the RL; however, these qualifiers do not negatively affect the project QC 

acceptance goal. The overall project QC acceptance goal is that 85 percent of the samples for all 

analytes meet the QC acceptance criteria.  

Table G-11.  Summary of Field QC Soil Samples 

Data Qualifier Description of Data Qualifier 

K RPD > 30% and the concentration is greater than five times the RL1 

J RPD > 30% and the concentration is less than five times the RL 

G DER > 1.96 and the concentration is greater than five times the RL 

H DER > 1.96 and the concentration is less than five times the RL 

1RL = reporting limit 

 

Table G-12 provides a summary of the field QC soil samples collected as part of the preoperational soil 

sampling program. Table G-13 through Table G-17 provide the data validation QC analysis results for the 

individual radionuclides radium-226, lead-210, thorium-230, natural uranium, and potassium-40.  
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Table G-12.  Summary of Field QC Soil Samples 

QC Sample 

Set 
Client Sample ID 

Lab Report 

ID 

Sample 

Date 
Sample Type Depth Type 

1 
MAR3SOIL-01-15 S1406226-016 

5/28/14 Air Monitoring Station 
0-cm to 15-cm Primary 

MAR3SOIL-02-15 S1406226-017 0-cm to 15-cm Duplicate 

2 
MAR5SOILA-01-5 S1406226-024 

5/28/14 Air Monitoring Station 
0-cm to 15-cm Primary 

MAR5SOILA-02-5 S1406226-025 0-cm to 15-cm Duplicate 

3 
SW300-01-5 S1406227-027 

6/4/14 Radial Surface 
0-cm to 5-cm Primary 

SW300-02-5 S1406227-028 0-cm to 5-cm Duplicate 

4 
NW300-01-5 S1406227-038 

6/4/14 Radial Surface 
0-cm to 5-cm Primary 

NW300-02-5 S1406227-039 0-cm to 5-cm Duplicate 

5 
CENTER-SUB-01-33 S1406228-001 

6/4/14 Radial Subsurface 
0-cm to 33-cm Primary 

CENTER-SUB-02-33 S1406228-002 0-cm to 33-cm Duplicate 

6 
MARSOILCORR2-01-15 S1406229-002 

5/29/14 Soil Correlation 
0-cm to 15-cm Primary 

MARSOILCORR2-02-15 S1406229-003 0-cm to 15-cm Duplicate 

7 
MARSS-04-01 S1411189-004 

11/11/14 
Supplemental 

Background 

0-cm to 15-cm Primary 

MARSS-04-02 S1411189-005 0-cm to 15-cm Duplicate 

8 
MARSS-10-01 S1411189-011 

11/11/14 
Supplemental 

Background 

0-cm to 15-cm Primary 

MARSS-10-02 S1411189-012 0-cm to 15-cm Duplicate 
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Table G-13.  Summary of Data Validation of Radium-226 QC Samples 

QC Sample 

Set 
Client Sample ID Type 

Radium-226 

RPD 
RPD 

Qualifier1 
DER 

DER 

Qualifier 
Reported 

Value 

(pCi/g) 

Precision 

+/- 

(pCi/g) 

Reporting 

Limit 

(pCi/g) 

1 
MAR3SOIL-01-15 Primary 0.4 0.4 0.2 

22% - 0.2 - 
MAR3SOIL-02-15 Duplicate 0.5 0.3   

2 
MAR5SOILA-01-5 Primary 0.2 0.3 0.2 

67% J 0.5 - 
MAR5SOILA-02-5 Duplicate 0.4 0.3   

3 
SW300-01-5 Primary 0.6 0.3 0.2 

15% - 0.2 - 
SW300-02-5 Duplicate 0.7 0.3   

4 
NW300-01-5 Primary 1.1 0.4 0.2 

32% K 0.5   
NW300-02-5 Duplicate 0.8 0.4   

5 
CENTER-SUB-01-33 Primary 0.6 0.4 0.2 

18% - 0.2 - 
CENTER-SUB-02-33 Duplicate 0.5 0.3   

6 
MARSOILCORR2-01-15 Primary 0.7 0.4 0.2 

55% J 0.5 - 
MARSOILCORR2-02-15 Duplicate 0.4 0.4   

7 
MARSS-04-01 Primary 0.9 0.4 0.2 

20% - 0.4 - 
MARSS-04-02 Duplicate 1.1 0.4   

8 
MARSS-10-01 Primary 0.5 0.4 0.2 

46% J 0.6 - 
MARSS-10-02 Duplicate 0.8 0.3   

Note:  

J = RPD > 30% and the concentration is less than five times the reporting limit 
K = RPD > 30% and the concentration is greater than five times the reporting limit 
G = DER > 1.96 and the concentration is greater than five times the reporting limit 
H = DER > 1.96 and the concentration is less than five times the reporting limit 
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Table G-14.  Summary of Data Validation of Lead-210 QC Samples 

QC Sample 

Set 
Client Sample ID Type 

Lead-210 

RPD 
RPD 

Qualifier 
DER 

DER 

Qualifier 
Reported 

Value 

(pCi/g) 

Precision 

+/- (pCi/g) 

Reporting 

Limit 

(pCi/g) 

1 
MAR3SOIL-01-15 Primary 2.5 0.4 1.0 

38% J 1.6 - 
MAR3SOIL-02-15 Duplicate 1.7 0.3 1.0 

2 
MAR5SOILA-01-5 Primary 1.5 0.5 1.0 

6% - 0.1 - 
MAR5SOILA-02-5 Duplicate 1.6 0.5 1 

3 
SW300-01-5 Primary 2 0.5 1.0 

58% J 1.3 - 
SW300-02-5 Duplicate 1.1 0.5 1.0 

4 
NW300-01-5 Primary - - - 

- - - - 
NW300-02-5 Duplicate - - - 

5 
CENTER-SUB-01-33 Primary 1.5 1.5 1 

- - - - 
CENTER-SUB-02-33 Duplicate ND   1 

6 
MARSOILCORR2-01-15 Primary 2.5 0.6 1 

4% - 0.1 - 
MARSOILCORR2-02-15 Duplicate 2.4 0.6 1 

7 
MARSS-04-01 Primary - - - 

- - - - 
MARSS-04-02 Duplicate - - - 

8 
MARSS-10-01 Primary - - - 

- - - - 
MARSS-10-02 Duplicate - - - 

Note:  

J = RPD > 30% and the concentration is less than five times the reporting limit 
K = RPD > 30% and the concentration is greater than five times the reporting limit 
G = DER > 1.96 and the concentration is greater than five times the reporting limit 
H = DER > 1.96 and the concentration is less than five times the reporting limit 
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Table G-15.  Summary of Data Validation of Thorium-230 QC Samples 

QC Sample 

Set 
Client Sample ID Type 

Thorium-230 

RPD 
RPD 

Qualifier 
DER 

DER 

Qualifier 
Reported 

Value 

(pCi/g) 

Precision 

+/- (pCi/g) 

Reporting 

Limit 

(pCi/g) 

1 
MAR3SOIL-01-15 Primary ND   0.2 

- - - - 
MAR3SOIL-02-15 Duplicate 0.3 0.1 0.2 

2 
MAR5SOILA-01-5 Primary 0.2 0.1 0.2 

- - - - 
MAR5SOILA-02-5 Duplicate ND     

3 
SW300-01-5 Primary 0.4 0.2 0.2 

40% J 0.7 - 
SW300-02-5 Duplicate 0.6 0.2 0.2 

4 
NW300-01-5 Primary       

- - - - 
NW300-02-5 Duplicate       

5 
CENTER-SUB-01-33 Primary 0.5 0.5 0.2 

18% - 0.1 - 
CENTER-SUB-02-33 Duplicate 0.6 0.6 0.2 

6 
MARSOILCORR2-01-15 Primary 0.4 0.2 0.2 

40% J 0.7 - 
MARSOILCORR2-02-15 Duplicate 0.6 0.2 0.2 

7 
MARSS-04-01 Primary       

- - - - 
MARSS-04-02 Duplicate       

8 
MARSS-10-01 Primary       

- - - - 
MARSS-10-02 Duplicate       

Note:  

J = RPD > 30% and the concentration is less than five times the reporting limit 
K = RPD > 30% and the concentration is greater than five times the reporting limit 
G = DER > 1.96 and the concentration is greater than five times the reporting limit 
H = DER > 1.96 and the concentration is less than five times the reporting limit 
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Table G-16.  Summary of Data Validation of Natural Uranium QC Samples 

QC Sample 

Set 
Client Sample ID Type 

Natural Uranium 

RPD 
RPD 

Qualifier 
DER 

DER 

Qualifier 
Reported 

Value 

(pCi/g) 

Reporting 

Limit 

(pCi/g) 

1 
MAR3SOIL-01-15 Primary 0.3 0.2 

0% - 0.00 - 
MAR3SOIL-02-15 Duplicate 0.3 0.2 

2 
MAR5SOILA-01-5 Primary 0.4 0.2 

29% - 0.35 - 
MAR5SOILA-02-5 Duplicate 0.3 0.2 

3 
SW300-01-5 Primary 0.4 0.2 

22% - 0.35 - 
SW300-02-5 Duplicate 0.5 0.2 

4 
NW300-01-5 Primary     

- - - - 
NW300-02-5 Duplicate     

5 
CENTER-SUB-01-33 Primary 0.5 0.2 

0% - 0.00 - 
CENTER-SUB-02-33 Duplicate 0.5 0.2 

6 
MARSOILCORR2-01-15 Primary 0.5 0.2 

18% - 0.35 - 
MARSOILCORR2-02-15 Duplicate 0.6 0.2 

7 
MARSS-04-01 Primary 0.5 0.2 

0% - 0.00 - 
MARSS-04-02 Duplicate 0.5 0.2 

8 
MARSS-10-01 Primary 0.5 0.2 

95% J 3.18 H 
MARSS-10-02 Duplicate 1.4 0.2 

Note:  

J = RPD > 30% and the concentration is less than five times the reporting limit 
K = RPD > 30% and the concentration is greater than five times the reporting limit 
G = DER > 1.96 and the concentration is greater than five times the reporting limit 
H = DER > 1.96 and the concentration is less than five times the reporting limit 
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Table G-17.  Summary of Data Validation of Potassium-40 QC Samples 

QC Sample 

Set 
Client Sample ID Type 

Potassium-40 

RPD 
RPD 

Qualifier 
DER 

DER 

Qualifier 
Reported 

Value 

(pCi/g) 

Precision 

+/- 

(pCi/g) 

Reporting 

Limit (pCi/g) 

1 
MAR3SOIL-01-15 Primary       

- - - - 
MAR3SOIL-02-15 Duplicate       

2 
MAR5SOILA-01-5 Primary       

- - - - 
MAR5SOILA-02-5 Duplicate       

3 
SW300-01-5 Primary       

- - - - 
SW300-02-5 Duplicate       

4 
NW300-01-5 Primary       

- - - - 
NW300-02-5 Duplicate       

5 
CENTER-SUB-01-33 Primary       

- - - - 
CENTER-SUB-02-33 Duplicate       

6 
MARSOILCORR2-01-15 Primary 26.6 1.9 0.2 

18% - 1.6 - 
MARSOILCORR2-02-15 Duplicate 22.3 1.8 0.2 

7 
MARSS-04-01 Primary       

- - - - 
MARSS-04-02 Duplicate       

8 
MARSS-10-01 Primary       

- - - - 
MARSS-10-02 Duplicate       

Note:  

J = RPD > 30% and the concentration is less than five times the reporting limit 

K = RPD > 30% and the concentration is greater than five times the reporting limit 

G = DER > 1.96 and the concentration is greater than five times the reporting limit 

H = DER > 1.96 and the concentration is less than five times the reporting limit 
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3 . 3  S O I L  S A M P L I N G  P R O G R A M  Q A / Q C  R E S U L T S  

A total of 23 analyte sets (eight radium-226, four lead-210, three thorium-230, seven natural uranium, 

one potassium-40) were analyzed and only one sample was assigned a K or G data qualifier, resulting in 

a 96 percent acceptance rate.  (The. acceptance rate is a set where no K and/or G data qualifiers are 

assigned, where non-detect samples are excluded.) The project QC acceptance goal of 85 percent was 

met for the Marsland Expansion Area pre-operational soil sampling program. Additionally, the 

laboratory QA/QC methods involved the review and evaluation of the Inter-mountain (IML) Laboratory 

Analytical QC Summary Reports included in the IML final laboratory reports, and no deficiencies were 

identified during the review. Based on these analyses, the soil sample data collected as part of the 

Marsland Expansion Baseline pre-operational soil sampling program should be considered of the highest 

quality, and the data collected the field efforts are included in the final project database. 
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