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1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to present the procedure for 
Operational soil sampling at the Lost Creek ISR (LC-ISR) project site.  The procedure 
covers grab or composite soil samples collected from the ground surface for the 
operational environmental monitoring program.  Soil may be collected using hand 
tools, sampling devices, or equipment.  Soil sampling associated with reclamation will 
be detailed in the final decommissioning plan. 

Soil sampling events at LC-ISR include soils collected from the air sampling locations 
(see attached figure and table in Section 6.1) in accordance with RG 4.14 for the LC-ISR 
radiological effluent and environmental monitoring program, and background soil 
collection, as necessary to support final restoration.  However, it has been suggested 
that soil sampling be performed quarterly at the air sampling locations, to determine if a 
correlation might exist between radionuclides in the air and radionuclides in the soil 
samples.  Quarterly soil sampling will be performed for two years to research this 
possible relationship. 

Soil sampling for spill evaluation is described in SOP_LC_OPS-021: Spill Management.   

Because of meagerness of vegetation at the Lost Creek Project location, vegetation, 
livestock and game are not considered significant pathways for radiological exposure 
to man, and these will not be routinely sampled (TR5.7.7.1). 

Soil sampling results will be reported in the Semi-Annual Effluent and Environmental 
Monitoring Reports for Commission review. 

2.0 RESPONSIBILITIES 

LC-ISR is responsible for: 

• Providing the proper sampling tools or equipment to properly perform the task 
described in this SOP 
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The RSO/EHS Supervisor, EHS Technician, and/or Manager EHS and Regulatory Affairs 
are responsible for: 

• Ensuring that sampling personnel are provided any PPE that may be necessary to 
protect individuals when sampling; 

• Reviewing sample location data to ensure samples are being collected in the 
proper locations; 

• Reviewing sampling documentation to ensure that proper analysis is being 
requested by the laboratory and any nomenclature customs are adhered to; 

• Reviewing Chain-of-Custody (CoC) forms to ensure they are completed 
properly. 

Sampling personnel are responsible for: 

• Reading and understanding this SOP for the proper performance of sampling 
activities; 

• Following safety precautions and using any required PPE; 
• Completing any required documentation or CoCs. 

3.0 PREREQUISITES AND TRAINING 

Sampling personnel should be familiar with sampling protocol and techniques.  They 
should also have read and understood this SOP. 

Equipment that may be used during sampling in addition to sampling tools may include 
zip-seal sample bags, labels, paper towels or clean rags, and permanent markers. 

Training is provided through on-the-job training by a supervisor or other employee 
familiar with sampling procedures.  Training shall be documented to provide a record of 
training for each individual who has been trained in this SOP. 

4.0 DEFINITIONS 

N/A

5.0 HAZARD ASSESSMENT AND PPE 

  

Potential hazards may include: 
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• Possible exposure to potential radiological contaminants in the soils 
• Hazards due to improper use of hand sampling equipment 
• Hazards due to improper use of vehicles 
• Hazards when working with heavy equipment used in conjunction with soil 

sampling 
• Adverse weather 

In addition to standard site PPE that includes hard hats, safety eyewear, and safety 
footwear, personnel who are performing soil sampling may wear gloves to prevent 
contamination or exposure to radionuclides or protect hands when utilizing sampling 
equipment. 

6.0 PROCEDURE 

Soil sampling requirements are based on NRC Regulatory Guide (RG) 4.14 and will be 
performed quarterly during the first two years of operations, and then, annually 
thereafter, so long as analyses do not show a buildup of analytes.  A summary table for 
operational monitoring is included below. 
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6.1 Operational Soil Sampling 

As described in RG 4.14, soil samples should be collected with methods described in this 
procedure quarterly.  Soil samples are to be collected at the locations of the air 
particulate samplers.  Soil samples are summarized in Table 6-1: 

TABLE 6-1: Soil Sample Summary 

Sample ID Frequency Depth Analytes Comments 

LCSS-AP-1 Quarterly Surface: 0-5cm U-nat, Ra-226, 
Pb-210, Th-230 

Nearest Residence, 
Bairoil, WY 

LCSS-AP-2 Quarterly Surface: 0-5cm U-nat, Ra-226, 
Pb-210, Th-230 

E Adjacent to CPP; 
Highest Expected 

LCSS-AP-3 Quarterly Surface: 0-5cm U-nat, Ra-226, 
Pb-210, Th-230 

SW Boundary of LC, 
Upwind of CPP 

LCSS-AP-4 Quarterly Surface: 0-5cm U-nat, Ra-226, 
Pb-210, Th-230 

E Boundary of LC, 
Downwind of CPP 
Duplicate sample 
collected here 

LCSS-AP-5 Quarterly Surface: 0-5cm U-nat, Ra-226, 
Pb-210, Th-230 

NW Boundary of LC, 
Upwind of CPP 

LCSS-AP-6 Quarterly Surface: 0-5cm U-nat, Ra-226, 
Pb-210, Th-230 

Additional location 
added for Lost Creek 
East Monitoring 

LCSS-AP-D Quarterly Surface: 0-5cm U-nat, Ra-226, 
Pb-210, Th-230 

Duplicate sample (1 per 
event at AP-4) 

 

  



 

 

UR-ENERGY USA, INC. 
LOST CREEK ISR, LLC 

STANDARD OPERATING PROCEDURE  

ENVIRONMENTAL RADIOLOGICAL MONITORING: SOIL 

Edition: 10Jul2013 Rev1 SOP Number: SOP_LC_ENV-008 Author:  MDG 
 

 

  5 of 8 

 

 

6.2 Sample Collection  

Several techniques may be used to collect soils.  These may include sampling with hand 
tools such as a shovel or trowel, sampling equipment such as hand augers, or soil 
probes.     

To perform soil sampling: 

1. Collect surface soils at each of the air sampler locations. 
2. Collect soil using an appropriate hand tool. 
3. Collect surface samples to a depth of 5 cm and place soil in a zip-seal bag or 

other approved container.  Remove large pieces of organics such as leaves, 
grass, and roots.  The sample size should be at least 500 mL. 

4. To prevent potential cross-contamination of samples, decontaminate reusable 
sampling equipment before each use such as by wiping clean or rinsing with 
distilled water.  A hard-bristle brush may be used to remove excess soil, followed 
by a distilled water rinse. 

5. Air dry equipment or dry with clean paper towels. 
6. Label samples according to the above sample summary.  Sample containers 

should be labeled with the following information: 
• Sample ID 
• Date and time of collection 
• Sampler initials 

7. Samples do not need to be cooled or preserved 
8. Complete CoC forms and make sure to sign when complete.  Analytical 

parameters are provided in Table 6-1 above in accordance with RG 4.14. 
9. Submit samples and CoC forms to the appropriate approved laboratory for 

analysis. 

6.3 Quality Assurance/Quality Control 

QA/QC samples will be collected during sampling to include a field duplicate.  Field 
duplicates will be collected at a rate of one per sampling round (i.e. 1 per sample 
group). 

Field duplicates will be prepared by preparing two sample aliquots from a single 
collected sample and submitting each for analysis as separate samples. 
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Duplicate samples will be sent to the laboratories blind.  To accomplish this, the field 
duplicate will be prepared and labeled in the same manner as regular samples, with 
the sample being assigned the sample ID as shown on the sample summary table 
(Table 6-1).  The sample ID for a duplicate sample should allow data reviewers to 
identify them as such and should be recorded on the field form but the lab should not 
be able to know which sample the duplicate was prepared from. 

Sample duplicate data will be evaluated by calculating the Relative Percent 
Difference (RPD) as follows: 

𝑅𝑃𝐷 =  
|𝑆 − 𝐷|

(𝑆 + 𝐷)/2
 ×  100 

 
  Where:  S = Sample Concentration 
    D = Duplicate Concentration 
 
If the RPD is greater than 20% the data and the laboratory QA/QC may be reviewed for 
adequacy.  Anomalies may be discussed in the semi-annual report as appropriate.  

As provided by RG 4.14, the analysis should be conducted such that a LLD of 2x10-7 
µCi/g is achieved for each of the parameters.  

7.0 DOCUMENTS AND RECORDS 

Documents and records for soil sampling will include: 

• Soil sampling field forms 
• Copies of signed CoC forms submitted to the laboratory with samples 
• GPS location coordinate data, as necessary 
• Analytical data   

8.0 REFERENCES 

WDEQ-LQD Guideline 4: In-Situ Mining 

WDEQ Permit Application Appendix D10: Radiology 

NRC Materials License Application Technical Report Section 2.9.3: Supplementary 
Radiological Studies 



 

 

UR-ENERGY USA, INC. 
LOST CREEK ISR, LLC 

STANDARD OPERATING PROCEDURE  

ENVIRONMENTAL RADIOLOGICAL MONITORING: SOIL 

Edition: 10Jul2013 Rev1 SOP Number: SOP_LC_ENV-008 Author:  MDG 
 

 

  7 of 8 

 

 

NRC Materials License Application Technical Report Section 2.9 Attachment 2.9-7: 
Technical Memorandum: Radiological Vegetation, Soils, and Sediment Sampling 

NRC Regulatory Guideline 4.14: Radiological Effluent and Environmental Monitoring at 
Uranium Mills  
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