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BACKGROUND 
 
On March 19, 2009 (ML090860763) US Ecology Idaho (USEI) requested on behalf of the 
Ontario Realty Corporation (ORC), a unit of Canadian provincial government, the approval for 
the transport and disposal of an “unimportant quantity of source material” under the criteria 
discussed in 10 CFR 40.13(a) as well as an exemption from the specific import licensing 
requirements pursuant to 10 CFR 110.10(a). The contaminated material contains naturally 
occurring radionuclides associated with the remediation and redevelopment of a site formerly 
used as a scrap yard and metal forge and foundry. As part of their request USEI included a 
safety assessment of the shipment from ORC to the USEI disposal facility and the resulting 
potential doses to members of the public during transport and disposal. 
 
As a matter of policy, the U.S. Nuclear Regulatory Commission (NRC) reviews the safety 
implications of disposing of unimportant quantities of material at sites other than Atomic Energy 
Act-licensed disposal facilities. USEI is permitted by the Idaho Department of Environmental 
Quality (IDEQ) to operate a Resource Conservation and Recovery Act (RCRA) Subtitle C facility 
located near Grand View, Idaho and is not a NRC licensee. Consistent with Commission policy 
[Federal Register: August 28, 2002 (Volume 67, Number 167), Proposed Rules, Page 55175-
55179) such a request for transfer would normally be approved if the dose to a member of the 
public is unlikely to exceed 0.25 mSv/yr (25 mrem/yr). 
 
EVALUATION 
 
The licensee supplied information on the source term of the waste and a proposed scenario to 
evaluate different possible exposures for members of the public. These scenarios include dose 
to the transportation workers, USEI workers, and post closure dose to the general public. The 
state RCRA permit does allow the disposal of exempted radioactive material including uranium 
as either naturally occurring radioactive material or unimportant quantities of source material 
provided they meet the requirements outlined in 10 CFR 40.13(a) and can demonstrate that no 
individual would receive a dose in excess of 0.15 mSv/yr (15 mrem/yr) for a period of 100 years 
after closure of the facility. 
 
SOURCE MATERIAL 
 
The ORC property contains approximately 2,500 cubic meters (m3) of material that requires 
disposal. The contaminated material, which contains naturally occurring radionuclides from the 
site’s previous uses as a metal foundry and scrap yard, is predominately soil containing 15% 
concrete and metal debris. The two predominant radionuclides of concern are Radium-226 (Ra-
226) and Uranium-238 (U-238), both averaging 1.48 Bq/g (40 pCi/g). All short-lived radionuclide 
progeny associated with the contaminated material are assumed to be in equilibrium with their 
parents. USEI also estimates that up to 25% of the contaminated material contains heavy 
metals that will require stabilization prior to disposal. NRC staff finds both of these assumptions 
to be conservative and acceptable for the dose analysis. 



 
SCENARIO 
 
The analysis performs a dose assessment for a variety of scenarios to determine the critical 
group associated with the transport and disposal of materials. USEI proposes to truck the 
material approximately 400 miles from the ORC site to a railhead, trans-load the material into 
rail cars, and ship it to the USEI Simco Road rail transfer facility (RTF). Upon arrival at the RTF 
the materials will be transferred and trucked approximately 35 miles to the site for disposal. 
Surveys of the material will be conducted prior to removal from the rail cars and after being 
loaded onto the trucks for transport to the disposal site. Several different worker doses are 
calculated, including surveyors, excavator operators, truck drivers, and cell workers. Post-
closure analysis has also been included in the analyzed scenario. Overall the staff finds the 
scenario to be complete, except that it does not consider or discuss the potential dose to 
inadvertent intruders. 
 
RESULTS 
 
USEI used Microshield and RESRAD, as appropriate, for each of the scenarios. Appropriate 
site-specific parameters and realistic exposure times were considered. Overall, the staff finds 
the selection of scenarios and the conservative use of site-specific parameter values to be 
acceptable. 
 
External Dose 
 
The dose to the individuals involved with the transport and disposal of the materials were 
determined using Microshield. Individual dose rates were converted to an estimated dose by 
taking into consideration an assumed time of exposure. The calculated dose during rail 
transport of the material is not significant since the material is covered and the driver is a 
distance away from the material and not involved in the loading and unloading processes. The 
stabilization operator mixes any material requiring treatment as hazardous waste with a 
predetermined mixture of chemical agents which have been demonstrated to immobilize 
metallic hazardous constituents in order to meet applicable EPA Land Disposal Restrictions. 
USEI considers the duties of the stabilization operator to be similar enough to the excavator 
operator that the same dose rate is used for both scenarios. The annual or projected dose 
(mrem) per person for each of individual is presented in Table 1. 
 
Internal Dose 
 
The analyses consider the greatest potential for internal exposure associated with the transport 
and disposal process to occur at the USEI RTF. This is where the rail car liners are torn in order 
to transfer the materials back to the dump trucks for transport to the disposal cells. The internal 
doses associated with airborne radionuclides are based on a variety of factors including the 
concentration of airborne radionuclides, time of exposure, and an individual’s inhalation rate. 
The excavator operator was identified as the Maximally Exposed Individual (MEI) at USEI for 
inhalation due to the constraints of his job and the need to be present during the entire process 
of trans-loading materials from the rail cars to the trucks. Other workers are restricted from the 
RTF during the trans-loading process because of the potential physical hazards associated with 
this activity. This maximum dose from inhalation calculated for the excavator operator (Table 2) 
can be used as a bounding case for dose from inhalation associated with the transfer of 
materials to the rail cars at the rail head. Internal dose is not considered to be part of the 



transport process due to the use of truck and rail liners that prevent dust generation. NRC staff 
finds these assumptions and conclusions to be acceptable. 
 
Table 1. Annual/Project Dose (mrem) per Person for Individual External Exposure Scenarios 

Function 

Number 
of 

People 

Dose Rate 
From 

Microshield 
(mrem/hr) 

Time to 
perform 

task 
(hr) 

Number 
of 

Iterations

Multiplier to 
equate to 

one gondola 
volume 

Annual/Project 
Dose (mrem) 
per person 

       
Driver 1 * 10 0.0256 8 13 1 0.3 
       
Train Driver Minimal dose is expected 
       
Gondola 
Surveyor 

4 0.042 0.33 33 1 0.1 

Excavator 
Operator 

4 0.019 0.58 33 1 0.1 

Truck Surveyor 4 0.049 0.083 33 3 0.1 
Driver 2 ** 25 0.0256 0.75 33 3 0.1 
Stabilization 
Operator 

4 0.019 0.5 8.25 1 0.02 

Cell Operator 2 0.02 0.167 33 1 0.1 
       
* Driver 1 takes the materials from ORC to the rail head 
** Driver 2 takes material from the USEI Rail Transfer Facility (RTF) to the disposal cell 

 
 
Table 2. Calculation of Excavator Operator’s Estimated Internal Dose 
Nuclide Units U-238 U-234 U-235 Ra-226 Pb-210 

Conc. In Waste (pCi/g) 40 40 1.8 40 40 
       

Inhalation Factor (ginhaled/rail car) 3.99E-04 3.99E-04 3.99E-04 3.99E-04 3.99E-04 
       

Dose Conversion Factor 1 (mrem/pCi) 4.17E-02 4.67E-02 4.33E-02 8.57E-03 1.30E-02 
       
Dose/rail car/nuclide (mrem) 6.65E-04 7.45E-04 3.11E-05 1.37E-04 2.07E-04 
       
No. rail cars per 
year/project  

3.30E+01 3.30E+01 3.30E+01 3.30E+01 3.30E+01

       
Dose/Nuclide (mrem) 2.20E-02 2.46E-02 1.03E-03 4.51E-03 6.84E-03 

         
Total Dose (mrem) 5.89E-02     
       
1 Dose Conversion Factor from ICRP-30      

 
 
 
 
 
 



Post-Closure Dose 
 
The USEI permit with the Idaho Department of Environmental Quality (IDEQ) requires that it 
demonstrate that no person will receive a dose exceeding 0.15 mSv/yr (15 mrem/yr) for 1000 
years after closure of the facility. An analysis using a site-specific RESRAD computer code 
demonstrated that the post closure dose associated with the ORC materials after 1000 years is 
7.706E-6 mSv/yr (7.706E-4 mrem/yr). 
 
Inadvertent Intruder Dose 
 
The licensee included an intruder scenario analysis in their safety assessment. NRC staff 
ultimately agree with the conclusions from this analysis but feel that it is overly conservative and 
unrealistic to assume that 2500 m3 of waste will be evenly distributed over an 88221 m2 waste 
cell at a depth of 33.6 m (i.e., 2.96E+06 m3). 
 
NRC staff conducted an independent analysis for the potential dose to inadvertent intruders. 
The analysis assumed that an individual would intrude into the site, construct a house, and dig a 
well for water. Based on guidance provided in Appendix J of NUREG-1757, Vol. 2, Rev. 1, NRC 
staff assumed the intruder would not be exposed to the waste from the excavation of a 
basement during house construction since the proposed cover depth of 3.6 m is greater then 
the 3 m depth associated with the construction of a basement. 
 
NRC staff did evaluate the dose received from material exhumed following the construction of a 
well on the site. Using guidance provided in NUREG/CR-4370, NRC staff assumed that the well 
was 2.03E-01 m (8 inches) in diameter and 61 m (200 ft) deep. The resulting volume of material 
exhumed during the well drilling process, which includes the cover material, material from the 
waste cell, and uncontaminated material below the waste cell, is a total of 1.98 m3 of material, 
which would have a maximum of 1.09 m3 of waste mixed in.  Instead of considering a mud pit 
for disposal, NRC staff assumed that the material removed from the well would be disposed of 
in a 13.2 m2 area around the well at a depth of 15 cm. 
 
A sensitivity analysis was conducted to determine the dose to the intruder associated with the 
removal of waste during the well drilling process. The sensitivity analysis estimates the peak 
dose to the intruder assuming 1) no dilution within the waste cell, 2) the entire volume of waste 
material is diluted over the entire volume of the cell, and 3) the entire volume of waste material 
is buried in the bottom third of the waste cell and covered with non-radioactive material. Table 3 
shows that doses to the intruder calculated using RESRAD, Version 6.4 range from 6.90E-6 
mSv/yr (6.90E-04 mrem/yr) to 8.21E-01 mSv/yr (8.21E+01 mrem/yr). These analyses confirm 
that the dose received by an inadvertent intruder will be less then the 1 mSv/yr (100 mrem/yr) 
dose limit for members of the public in accordance with 10 CFR 20.1301. 
 
Table 3. Results of Intruder Dose Sensitivity Analysis 

Scenario Dose (mrem/year) 
1) No Dilution Within the Waste Cell (40 pCi/g for Entire Volume) 

 
8.21E+01 

2) 2500 m3 of Waste is Diluted Over Volume of Waste Cell (2.96E+06 m3) 
 

6.90E-04 

3) 2500 m3 of Waste is Buried in Bottom 1/3 of Waste Cell (Remainder of 
Waste Cell Contains Non-Radioactive Material) 

1.05E-01 

 
 



CONCLUSIONS 
 
On March 19, 2009 USEI requested confirmation the transport and disposal of approximately 
2,500 m3 of soil and debris from ORC was acceptable according to NRC regulations 10 CFR 
40.13(a) and 10 CFR 110.10. The staff reviewed the dose assessment provided by USEI and 
found it acceptable. The dose assessment used a conservative source term and investigated a 
wide range of possible exposure scenarios. Doses to the range of workers associated with both 
the transport and disposal processes were all below 0.01 mSv/yr (1 mrem/yr). The review of the 
post-closure dose using RESRAD with conservative site-specific parameters confirmed that the 
maximum projected dose occurring at 1000 years was 7.706E-06 mSv/yr (7.706E-4 mrem/yr). 
The conservative analysis of an inadvertent intruder conducted by NRC staff also yielded a 
dose less then the Commission’s policy of 1.0 mSv/yr (100 mrem/yr) to members of the public. 
 
Since the individual doses to USEI workers are so small there are no concerns that this request 
will greatly affect the annual cumulative dose from all exempted and naturally occurring 
radioactive material received at the USEI disposal facility associated with 10 CFR 40.13(a). 
Furthermore, the staff agrees that 110.10(a) exemption is acceptable because the materials in 
question are not inimical to the common defense and security, and do not constitute an 
unreasonable risk to the public health and safety. 
 
 
 


